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(54) CONTAINER

(57) A container comprises a spout (500), a base por-
tion (100), and an ovular sidewall extending away from
the base portion to the spout. The ovular sidewall com-
prises a vertical portion (200), a top transition region
(300), and a top region (400) extending from the top tran-
sition region to the spout. The top region comprises at
least two discrete linear sections having different slopes
between the top transition region and the spout. Moreo-
ver, the base portion of the container defines a support
surface on which the container rests, a base channel
(106, 107) extending across the diameter of the contain-
er, and an inset concave panel (102) aligned with a center
of the container. The container additionally comprises a
handle portion defining a complex-curved face surface
(601) interrupting the top transition region and the top
region, and a handle (650) extending from a bottom por-
tion of the face surface to a top portion of the face surface.
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Description

BACKGROUND

[0001] Containers that may be used to enclose and
transport fluids are often subject to significant stresses
during use. Such containers may be dropped while full
or partially full of fluid, stacked on top of one another,
supported in a suspended configuration (e.g., when held
by a user), and/or the like. Accordingly, various contain-
ers incorporate strengthening features in order to provide
strength to the container against breakage.
[0002] However, containers may be subject to addi-
tional limitations, such as a requirement to minimize the
cost of materials in the containers, the weight of materials
in the containers, and/or the like. Accordingly, container
configurations often are subject to generally conflicting
design considerations of maximizing the strength of the
container while minimizing the cost and/or weight of ma-
terials in the container.
[0003] Accordingly, a need exists for containers pro-
viding an optimal balance of maximum strength against
undesired breakage while minimizing the cost and/or
weight of materials in the container.

BRIEF SUMMARY

[0004] Certain embodiments are directed to high-
strength blow-molded containers having a thin overall
sidewall thickness. The container may be particularly
suitable for storing and transporting industrial fluids, such
as solvents, cleaners, automotive fluids, and/or the like.
The container may have a multi-angle top portion con-
figured to distribute vertical compression loads received
by the container over a large surface area of the container
sidewalls to avoid common crush-failure points surround-
ing the spout. Moreover, the container includes an inte-
grated handle having similar crush-resistant properties
through the introduction of gradual, large radius curves
between the handle and adjacent portions of the contain-
er, and via the placement of the handle portion outside
of the circumference of the spout, such that vertical crush-
ing loads do not create a large localized crushing stress
on the bottom proximate a perimeter of the container por-
tion.
[0005] Various embodiments are directed to a contain-
er comprising: a base portion configured to support the
container in an upright orientation relative to a support
surface and wherein the base portion defines an at least
substantially ovular perimeter; a spout positioned oppo-
site the base portion and oriented such that a centerline
of the spout is aligned with a centerline of the base por-
tion; an ovular sidewall extending between the perimeter
of the base portion to the spout, wherein the ovular side-
wall defines: a vertical portion extending away from the
base portion; a downward sloping linear top portion ex-
tending away from the spout and toward the vertical por-
tion; and a gradually curved transition region extending

between the vertical portion and the downward sloping
linear top portion, wherein the gradually curved transition
region defines a continuously variable radius of curvature
having an at least substantially linear portion adjacent
the downward sloping linear top portion; wherein the ver-
tical portion is inset relative to the gradually curved tran-
sition region and the base portion; and wherein the down-
ward sloping linear top portion has a steeper slope than
the at least substantially linear portion of the gradually
curved transition region.
[0006] In certain embodiments, the sidewall defines an
at least substantially uniform wall thickness through the
vertical portion, top transition region, and downward slop-
ing top portion. Moreover, the ovular sidewall may further
define a curved base transition region extending between
the base portion and the vertical portion, and wherein the
vertical portion is inset relative to the curved base tran-
sition region. The container may also comprise a handle
portion defining a handle cavity within the downward
sloping top portion and the top transition region; a face
surface extending across the handle cavity; and a handle
comprising an upper portion adjacent the spout and a
lower portion adjacent the vertical portion of the sidewall.
[0007] The ovular base may define a major diameter
measured across the container and aligned with a first
center plane of the container and a minor diameter meas-
ured across the container and aligned with a second cent-
er plane perpendicular to the first center plane, wherein
the major diameter is longer than the minor diameter;
and wherein the handle may be aligned with the first cent-
er plane. In certain embodiments, the handle and face
surface are spaced a horizontal distance away from a
third plane, wherein the third plane is parallel with the
second plane and tangent to the spout such that the spout
is positioned on a first side of the third plane and the
handle and face surface are positioned on a second side
of the third plane. Moreover, the face surface may be
bound by a convex perimeter curve joining the face sur-
face with the downward sloping top portion and the top
transition region. Moreover, the convex perimeter curve
may be bounded by a perimeter groove positioned be-
tween the convex perimeter curve and the top portion
and top transition region.
[0008] Certain embodiments are directed to a contain-
er comprising: a base portion configured to support the
container in an upright orientation relative to a support
surface and wherein the base portion defines an at least
substantially ovular perimeter having a major diameter
and a minor diameter measured perpendicular to the ma-
jor diameter, wherein the major diameter is larger than
the minor diameter; a spout positioned opposite the base
portion and oriented such that a centerline of the spout
is aligned with a centerline of the base portion; an ovular
sidewall extending between the perimeter of the base
portion to the spout, wherein the ovular sidewall defines:
a vertical portion extending away from the base portion;
a downward sloping top portion extending away from the
spout and toward the vertical portion; a gradually curved
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transition region extending between the vertical portion
and the downward sloping linear top portion; and a curved
base transition region extending between the base por-
tion and the vertical portion; and wherein the base portion
defines: a base channel extending across the base por-
tion and aligned with the major diameter, wherein the
base channel has a first depth extending toward an inte-
rior of the container; and an ovular inset panel oriented
such that a centerline of the ovular inset panel is aligned
with the centerline of the base portion, wherein the ovular
inset panel has a second depth extending toward the
interior of the container, wherein the second depth is
greater than the first depth.
[0009] In certain embodiments, the vertical portion of
the ovular sidewall is inset relative to the gradually curved
transition region and the base portion. Moreover, the ov-
ular inset panel may be concave and may have a center
point aligned with the centerline of the base portion and
inset relative to a perimeter of the ovular inset panel to-
ward the interior of the container. In certain embodi-
ments, the base portion defines a support ring configured
to support the container in the upright configuration,
wherein the support ring surrounds the ovular inset panel
and has an at least substantially uniform width measured
between the perimeter of the container and a perimeter
of the ovular inset panel; and wherein the base channel
interrupts the support ring. Moreover, the curved base
transition region may define an inflection point defining
a convex peak surrounding the perimeter of the contain-
er, and wherein the inflection point transitions from a high
position aligned with the minor axis to a low position
aligned with the major axis.
[0010] Certain embodiments are directed to a contain-
er comprising: a base portion configured to support the
container in an upright orientation relative to a support
surface and wherein the base portion defines an at least
substantially ovular perimeter having a major diameter
and a minor diameter measured perpendicular to the ma-
jor diameter, wherein the major diameter is larger than
the minor diameter; a spout positioned opposite the base
portion and oriented such that a centerline of the spout
is aligned with a centerline of the base portion; an ovular
sidewall extending between the perimeter of the base
portion to the spout, wherein the ovular sidewall defines:
a vertical portion extending away from the base portion;
a downward sloping top portion extending away from the
spout and toward the vertical portion; and a gradually
curved transition region extending between the vertical
portion and the downward sloping linear top portion; and
a handle portion defining: a handle cavity within the down-
ward sloping top portion and the top transition region; a
face surface extending across the handle cavity; and a
handle comprising an upper portion adjacent the spout
and a lower portion adjacent the vertical portion of the
sidewall; wherein the vertical portion is inset relative to
the gradually curved transition region and the base por-
tion; and wherein the face surface of the handle portion
is spaced a horizontal distance away from the spout.

[0011] In certain embodiments, the major diameter is
aligned with a first center plane of the container and the
minor diameter is aligned with a second center plane
perpendicular to the first center plane, wherein the handle
is aligned with the first center plane, and the face surface
of the handle portion is spaced away from the spout by
a distance measured parallel to the major axis. Moreover,
various embodiments of the face surface are bounded
by a convex perimeter curve joining the face surface with
the downward sloping top portion and the top transition
region. In certain embodiments, the convex perimeter
curve is bounded by a perimeter groove positioned be-
tween the convex perimeter curve and the top portion
and top transition region. Moreover, in certain embodi-
ments the upper portion of the handle intersects the con-
vex perimeter curve at a first position proximate the spout
and the lower portion of the handle intersects the convex
perimeter curve at a second position proximate the ver-
tical portion of the sidewall. In certain embodiments the
lower portion of the handle further comprises a protruding
strap portion interrupting the perimeter groove. Moreo-
ver, the protruding strap portion may be hollow.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0012] Reference will now be made to the accompa-
nying drawings, which are not necessarily drawn to scale,
and wherein:

Figures 1-7 show various perspective views of a con-
tainer according to various embodiments.

DETAILED DESCRIPTION

[0013] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which some, but not all embodiments of
the invention are shown. Indeed, the invention may be
embodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this dis-
closure will satisfy applicable legal requirements. Like
numbers refer to like elements throughout.

Overview

[0014] Described herein is a container configured to
enclose a fluid and/or other substance. The container
comprises a plurality of strengthening features that pro-
vide desirable strength characteristics while minimizing
the required amount of material necessary to construct
the container having the desired strength characteristics.
For example, various strengthening features may extend
across planar surfaces, curved surfaces, and/or complex
curved surfaces in order to provide crush resistance, ten-
sile strength, and/or the like for the container. In various
embodiments, the container may comprise a plastic ma-
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terial (e.g., High-Density Polyethylene (HDPE)). As a
non-limiting example, the container may comprise at
least about 70-90g of material to provide a container hav-
ing an interior volume of at least substantially 1 gallon
(4.55 litres); substantially larger or smaller containers
may be formed or provided, with structural features be-
yond size/dimension otherwise as detailed herein.
[0015] As discussed herein, the container may define
an at least substantially ovular base-perimeter having an
at least substantially ovular sidewall extending there-
from. The sidewall may extend from a base portion (e.g.,
from a base transition region), through a vertical region,
through a top transition region, through a top region, and
to a spout. In various embodiments, the container may
additionally define a handle portion encompassing a por-
tion of the top region. The handle portion may be defined
as a handle cavity and a handle, thereby providing a por-
tion enabling a user to comfortably hold the container.
[0016] The container may be extrusion blow-molded.
In various embodiments, the container may be construct-
ed by placing (e.g., injecting) a parison within a container
mold, wherein the container mold has an interior surface
corresponding to the shape of the container. In various
embodiments, the container mold may comprise two
mold shells that collectively define the entirety of the
mold. The mold shells may be symmetrical and have cor-
responding features, and accordingly the resulting con-
tainer may be symmetrical across one or more planes.
[0017] The following description of a container is divid-
ed into various portions of the container for purposes of
clarity, however it should be understood that such divi-
sions should not construed as limiting, as one or more
containers according to various embodiments may be
constructed as a single continuous part. Moreover, the
following description provides various dimensions for an
example embodiment. These dimensions should not be
construed as limiting, and are instead provided as exam-
ple dimensions an example embodiment.

Container Construction

[0018] In various embodiments, the container 1 may
comprise an at least semi-rigid material. Semi-rigid con-
tainers 1 may be configured to flex when exposed to ex-
ternally applied forces, and/or rigid containers 1 may be
configured to resist substantial flexing when subject to
externally applied forces. For example, the container 1
may comprise plastic or other rigid or semi-rigid material.
As just one specific example, the container 1 may com-
prise HDPE. As will be discussed herein, the container
may be extrusion blow-molded. In such embodiments,
the container 1 may comprise at least approximately
70-90g of material to provide a 1-gallon (4.55 litres) in-
terior volume container. As a specific example, a 1-gallon
(4.55 litres) container may comprise at least approxi-
mately 80g of material. As other example embodiments,
the container 1 may comprise at least approximately
40-50g (e.g., 45g) of material for a ©-gallon (2.27 litres)

interior volume container, and/or at least approximately
50-60g (e.g., 55g) of material for a 96-ounce (2.73 litres)
interior volume container.
[0019] Except as otherwise discussed herein, the con-
tainer 1 may have an at least substantially uniform wall
thickness (extending between the interior of the container
1 and the exterior surface of the container 1) of at least
approximately 0.009" to 0.050" (0.23mm to 1.27mm),
e.g., between about 0.015" to 0.020" (0.38mm to
0.51mm). Accordingly, each sidewall may have an at
least substantially uniform wall thickness between the
vertical portion 200, top transition region 300, and top
portions 400 (each described in greater detail herein). In
various embodiments, the container 1 may be configured
to resist a vertical crushing force of between about
150-160 lbf (667-712N) of force with about a 0.25 inch
(6.35mm) deflection in overall height of the bottle when
filled and having a cap secured onto a spout thereof be-
fore breaking. Moreover, the container 1 may be config-
ured to fall from a height of at least 3 feet (0.91m) while
filled with fluid onto a hard surface without breaking.
[0020] As will be discussed herein with reference to
specific contours of the container 1, the container 1 may
define a symmetry plane A extending through the center
of the container. In various embodiments, the container
may be at least substantially symmetrical about the sym-
metry plane A (except as specifically noted herein), such
that contours on a first side of the symmetry plane A are
equal and opposite to contours on a second side of the
symmetry plane A. As illustrated in Figure 5, the symme-
try plane A may extend through a center of a handle por-
tion 600 and spout 500.

Base Portion 100

[0021] As illustrated in Figures 1-7, a container 1 ac-
cording to various embodiments may be supported in an
upright configuration by a base portion 100 relative to a
horizontal support surface. With reference specifically to
Figures 2-3, the base portion 100 defines a plurality of
surface contours configured to provide strength to a bot-
tom portion of the container 1.The base portion 100 may
be defined between a base transition region 150 extend-
ing around the perimeter of the container 1. In various
embodiments, the base transition region 150 may define
a radius of curvature between the sidewall 11 and the
base portion 100 around the entire perimeter of the con-
tainer 1 (with exceptions, for example, resulting from the
presence of one or more channels extending through the
base transition region 150) extending between the base
portion 100 and the container sidewall 11. As just one
non-limiting example, the base transition region 150 may
have a radius of at least approximately 0.5" to 0.8"
(12.7mm to 20.3mm). The radius of curvature of the base
transition region 150 may change at an inflection point
151 within the base transition region 150. In various em-
bodiments, the inflection point 151 may be embodied as
a convex peak extending outward away from the con-

5 6 



EP 3 505 462 A1

5

5

10

15

20

25

30

35

40

45

50

55

tainer 1. As shown in Figures 1-2, the inflection point 151
extends entirely around the perimeter of the container 1,
and the location of the inflection point 151 may oscillate
between a top edge and bottom edge of the base tran-
sition region 150 around the perimeter of the container
1. For example, the inflection point 151 may be located
proximate the top edge of the base transition region 150
at portions of the base transition region 150 aligned with
a first side of the container 1, and the inflection point 151
may be located proximate the bottom edge of the base
transition region 150 at portions of the base transition
region 150 aligned with the handle portion 600. Thus, the
high points of the inflection point 151 (along the height
of the base transition region 150) may be spaced at least
approximately 180 degrees around the perimeter of the
container 1, and the low points of the inflection point 151
(along the height of the base transition region 150) may
likewise bet spaced approximately 180 degrees around
the perimeter of the container 1, and may be spaced at
least approximately 90 degrees around the perimeter of
the container 1 relative to the location of the high points
of the inflection point 151. Thus, the inflection point 151
may be embodied as a continuous ring, and may be sym-
metric across the symmetry plane A.
[0022] Moreover, the base transition region 150 may
comprise spacing portions 152, 153 spaced around the
perimeter of the base transition region 150. As shown in
the figures, the spacing portions 152, 153 may be spaced
at approximately 90 degrees relative to one another
around the perimeter of the container 1. The spacing por-
tions 152, 153 are defined as portions of the base tran-
sition region 150 having an interrupted radius of curva-
ture. As shown, the spacing portions 152, 153 comprise
first spacing portions 152 and second spacing portions
153, wherein the first spacing portions 152 have a first
width (measured along the circumference of the base
transition region 150) and the second spacing portions
153 have a second width (measured along the circum-
ference of the base transition region 150). In certain em-
bodiments, the spacing portions 152, 153 may have an
at least substantially identical radius of curvature be-
tween the base portion 100 and the vertical portion 200,
but may have a different radius of curvature measured
around the perimeter of the base portion 100 than other
portions of the base transition region 150. In certain em-
bodiments, the spacing portions 152, 153 may be at least
substantially planar portions of the perimeter of the base
transition region 150. Due at least in part to the inclusion
of the spacing portions 152, 153, the base portion 100
(and the container 1 as a whole) may have an at least
substantially ovular shape having a major axis parallel
with the plane of symmetry A and a minor axis perpen-
dicular to the plane of symmetry A. In the illustrated em-
bodiments, the ratio between the length of the major axis
and the minor axis is between about 1.016 to 1, although
other ratios may be used based on needed interior di-
mensions of the container 1.
[0023] In the illustrated embodiment of Figures 1-7, the

base portion 100 defines a support ring 101 defining an
at least substantially ovular and planar support surface
on which the container 1 rests when supported in the
upright configuration on a horizontal support surface
(e.g., at least substantially perpendicular to the sidewall
11). In various embodiments, the support ring 101 de-
fines the bottom-most plane of the container 1, such that
other contours present in the base portion 100 extend
upward and inward toward the interior of the container 1.
[0024] As shown in Figures 2-3, the base portion 100
defines a channel portion 105-106 extending through the
support ring 101 and across the entirety of the base por-
tion 100. The channel portion 105-106 may be aligned
with the symmetry plane A, such that a centerline of the
channel portion 105-106 is aligned with the symmetry
plane A (and the major axis of the ovular container 1). In
the illustrated embodiment of Figure 3, the channel por-
tion 105-106 has a width (measured across the channel
portion 105-106 and perpendicular to the plane of sym-
metry A) of between 1" to 2.5" (25.4mm to 63.5mm), e.g.
2 inches (50.8mm). The channel portion 105-106 may
have a depth of between 0.02" to 0.08" (0.51mm to
2.03mm), e.g. 0.39 inches (9.91mm). The channel por-
tion may also define an at least substantially continuous,
concave radius of curvature of between about 1" to 18"
(25.4mm to 457.2mm), e.g. 16 inches (406.4mm). Be-
cause the channel portion 105-106 intersects the support
ring 101 across the entirety of the diameter of the base
portion 100, the support ring 101 effectively forms two
symmetrical support portions on which the container 1 is
supported in an upright orientation. Each of the symmet-
rical support portions of the support ring 101 may form
substantially "C"-shaped support portions, having oppo-
site ends of each support portion bounded by each of the
channel portions 105-106.
[0025] Moreover, the base portion defines an inset por-
tion 102 circumscribed by the support ring 101. As shown
in the figures, the inset portion 102 may comprise an at
least substantially ovular panel inset relative to the sup-
port ring 101 toward the interior of the container. The at
least substantially ovular panel 102 may be concave,
having a center point that is inset toward the interior of
the container 1 relative to the edges of the concave panel
102 (the edges of the concave panel 102 may be provided
within a single horizontal plane). In various embodiments,
the center point of the concave panel 102 may be inset
by a distance of between about 0.1" to 0.2" (2.54mm to
5.08mm) relative to the edges of the concave panel 102.
Moreover, the edges of the concave panel 102 may be
inset relative to the support ring 101 by a distance of
between about 0.25" to 0.3" (6.35mm to 7.62mm). How-
ever, it should be understood that the concave panel 102
may be inset relative to the support ring 101 to vary the
interior volume of the container 1, and accordingly the
inset distance may be set according to a desired interior
volume of the container 1. In certain embodiments, the
outer edge of the concave panel 102 may define a tran-
sition curvature to the support ring 101, and may have a
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radius of curvature of at least about 0.125" to 0.25"
(3.18mm to 6.35mm). The concave panel 102 may be
centrally located within the base portion 100 (e.g., such
that a center point of the concave panel 102 is aligned
with a centerline of the container 1) and may have a shape
corresponding to the ovular shape of the container 1. For
example, the concave panel 102 may have a ratio be-
tween a major axis and a minor axis that is at least sub-
stantially identical to the container 1. In such embodi-
ments, the support ring 101 has an at least substantially
uniform width around the perimeter of the base portion
100.
[0026] Because the concave panel 102 is located cen-
trally within the support portion 101 of the container 1,
the concave panel 102 segments the channel portion
105-106 into a first channel portion 105 and a second
channel portion 106, wherein the first and second chan-
nel portions 105-106 are positioned on opposite sides of
the concave panel 102 and are aligned with the plane of
symmetry A.
[0027] Moreover, in the embodiment shown in the fig-
ures, the concave panel 102 comprises an alignment in-
denture 103. The alignment indenture 103 may be em-
bodied as a cavity extending toward the interior of the
container 1, and may be defined at least in part by an at
least substantially vertical sidewall that may be config-
ured to engage an alignment pin of a bottle fill machine.
The alignment indenture 103 may be configured to facil-
itate rotating the container 1 into a desired alignment
along a bottle fill line.

Vertical Portion 200

[0028] In the illustrated embodiment of Figures 1-7, the
container 1 defines a vertical portion 200 extending be-
tween the base transition region 150 and the top transi-
tion region 300. The vertical portion 200 may be defined
by portions of the sidewall 11 having an at least substan-
tially vertical orientation (while the container 1 is in the
upright configuration). As shown in the embodiment of
the Figures, the portions of the container sidewall 11 with-
in the vertical portion 200 may have an ovular configu-
ration corresponding to the ovular shape of the base por-
tion 100 and base transition region 150. For example, a
horizontal cross section of the vertical portion 200 may
define a ratio between a major axis and a minor axis that
is at least substantially identical to the corresponding ra-
tio of the base transition region 150. However, both the
major axis and the minor axis of the vertical portion 200
may be smaller than an adjacent portion of the base tran-
sition region 150 and top transition region 300, thereby
providing an inset vertical portion 200. In the illustrated
embodiment, the vertical portion 200 meets the base
transition region 150 at a lower bridge portion 201 joining
the larger-diameter base transition region 150 with the
smaller diameter vertical portion 200. In certain embod-
iments, the lower bridge portion 201 may be curved (e.g.,
a convex or concave curve) or chamfered as shown in

the figures.
[0029] The vertical portion 200 may be configured for
accepting a label printed, adhered, or otherwise secured
thereon. For example, a separate label having a circum-
ference at least substantially identical to the circumfer-
ence of the vertical portion 200 may be positioned over
the vertical portion 200 of the container 1. Because the
vertical portion 200 may be inset relative to adjacent por-
tions of the container, the separate label need not be
directly secured onto the container sidewalls 11, and may
be retained on the vertical portion 200 due to the relative
size of the label (having a circumference substantially
similar to the circumference of the vertical portion 200)
relative to the sizes of the container portions immediately
adjacent the vertical portion 200. For example, the label
may be free to rotate around the vertical portion 200
and/or to slide along the height of the vertical portion
between the lower bridge portion 201 and the upper
bridge portion 202.

Top Transition Region 300

[0030] In the illustrated embodiment of Figures 1-7, the
top transition region 300 may be defined between the
vertical portion 200 and the top portion 400, and may
thereby define the transition between the sidewall 11
within the vertical portion 200, and the planar, non-verti-
cal portions of the sidewall 11 within the top portion 400.
[0031] In various embodiments, the top transition re-
gion 300 defines a gradually variable radius of curvature
between the portion of the sidewall 11 in the vertical por-
tion 200 and the non-vertical portion of the sidewall 11
within the top portion 400. As a non-limiting example, the
top transition region 300 has a continuously variable ra-
dius of curvature (although in certain embodiments the
top transition region 300 may define a continuous radius
of curvature portion and a linear portion). In various em-
bodiments, the top transition region 300 has a height
(measured vertically between beginning of the radius of
curvature at the top edge of the vertical portion 200 and
the ending of the radius of curvature at the lower-most
edge of the top portion 400 of 3.3" to 3.4" (83.8mm to
86.4mm). Moreover, the top portion may extend at an
angle with respect to horizontal of at least approximately
57 degrees. This gradual and continuously variable ra-
dius of curvature of the top transition region 300 over the
height of the top transition region 300 facilitates move-
ment of container material across the top transition region
300 between the top portion 400 and the vertical portion
200 during formation of the container 1 in order to provide
an at least substantially uniform wall thickness across all
of the top portion 400, the top transition region 300, the
vertical portion 200 and the base portion 100.
[0032] In various embodiments, the top transition re-
gion 300 has a variable and gradual radius of curvature
along the entire height of the top transition region 300
(with the exception of the upper bridge portion 202 dis-
cussed herein). For example, the radius of curvature of
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the top transition region 300 may linearly increase and/or
linearly decrease over the height of the top transition re-
gion 300. The top transition region 300 may also have a
decreasing (e.g., continuously decreasing) diameter be-
tween a bottom portion of the top transition region 300
and the top portion 400, such that the container sidewall
11 may begin converging toward the spout 500.
[0033] In the illustrated embodiment of the figures, the
top transition region 300 has an overall diameter larger
than the adjacent vertical portion 200 (e.g., the top tran-
sition region 300 may have an overall diameter at least
substantially the same as the base transition region 150),
and thus the top transition region 300 may additionally
comprise an upper bridge portion 202 connecting the ver-
tical portion 200 with the top transition region 300. The
upper bridge portion 202 may have a configuration at
least substantially the same as the lower bridge portion
201. In certain embodiments, the upper bridge portion
202 may be chamfered or curved (e.g., a convex curve
or a concave curve) as shown in the figures.
[0034] The top transition region 300 may additionally
comprise one or more spacing portions 302, 303 corre-
sponding to the spacing portions 152, 153 of the base
transition region 150. In the illustrated embodiments, the
spacing portions 302, 303 comprise first spacing portions
302 and second spacing portions 303 that may be aligned
with the first spacing portions 152 and second spacing
portions 153, respectively, of the base transition region
150. The first spacing portions 302 have a first width
(measured along the circumference of the top transition
region 300) and the second spacing portions 303 have
a second width (measured along the circumference of
the top transition region 300). The first width and the sec-
ond width may correspond to the respective first width
and second width of the first spacing portions 152 and
second spacing portions 153 within the base transition
region 150. The spacing portions 302, 303 may be
spaced evenly around the perimeter of the top transition
region 300. For example, the spacing portions 302, 303
may be spaced at approximately 90 degrees around the
perimeter of the top transition region 300. Moreover, the
spacing portions 302, 303 may converge within the top
portion 400 toward the spout, as the cross-sectional area
of the top portion 400 decreases toward the spout.
[0035] Moreover, as will be discussed in greater detail
herein, at least a portion of the top transition region 300
may be interrupted by the handle portion 600. Accord-
ingly, the top transition region 300 may extend partially
around the perimeter of the container 1 between opposite
side edges of the handle portion 600.

Top Portion 400

[0036] In the illustrated embodiment of Figures 1-7, the
top portion 400 may be defined between the top transition
region 300 and the spout 500. In the illustrated embodi-
ments, the top portion 400 of the sidewall are curved
around the perimeter of container 1, and are linear in a

direction toward the spout 500. The sidewall 11 thus con-
verges and slopes upward toward the spout 500 of the
container 1 along the length of the top portion 400 (e.g.,
between the lowermost edge of the top portion 400, de-
fined by the boundary with the top transition region 300,
and the spout 500).
[0037] In the illustrated embodiments, the top portion
400 is separated from the top transition region 300 by a
slope transition 401 positioned between the top portion
400 and the top transition region 300. As mentioned
above, the top transition region 300 may be defined by
a continuously variable radius of curvature between the
vertical portion 200 and the top portion 400. For example,
the radius of curvature of the top transition region 300
may increase from the vertical portion 200 to the top por-
tion 400, such that the top transition region 300 is ap-
proximately linear proximate the top portion 400. In cer-
tain embodiments, the top portion 400 may be defined
by a steeper slope (e.g., a more acute angle relative to
vertical) than the portion of the top transition region 300
proximate the top portion 400. The change in slope be-
tween the top portion 400 and the top transition region
300 may increase the top load crush resistance of the
container 1 by providing a load-bearing top portion 400
that directs vertical crushing forces away from the spout
500 and the interface between the spout 500 and the top
portion 400, and acts to spread the vertical crushing forc-
es over a large portion of the sidewall 11, particularly
within the top transition region 300 of the container 1.
[0038] In certain embodiments, the ratio between the
vertical height of the top transition region 300 and the top
portion 400 is at least approximately 2.7 to 1. For exam-
ple, the top transition region 300 may have a vertical
height of at least approximately 3.3" (83.8mm), and the
top portion 400 may have a vertical height of at least
approximately 1.25" (31.75mm). Moreover, as men-
tioned above, the top portion 400 may define an angle
relative to horizontal of at least approximately 57 de-
grees. In certain embodiments, the portion of the top tran-
sition region 300 immediately adjacent the slope transi-
tion 401 may define a less-steep angle relative to hori-
zontal. However, it should be understood that in certain
embodiments, the portion of the top transition region 300
immediately adjacent the slop transition 401 may define
an angle relative to horizontal that is at least approxi-
mately equal to the angle of the top portion 400.
[0039] Collectively, the top portion 400 and the top
transition region 300 collectively define at least approx-
imately 40% percent of the total height of the container
(measured between the support ring 101 of the base por-
tion 100 to the top of the spout 500). By providing such
a large percentage of the container 1 height within the
top portion 400 and top transition region 300, the con-
tainer 1 may have a gradual diameter increase from the
spout 500 to the vertical portion 200. This gradual in-
crease in diameter is characterized by a relatively steep
slope of the top portion 400 and top transition region 300
which is configured to support a larger portion of a vertical
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compressive force applied to the spout and to distribute
the received compressive load over a larger surface area
of the container sidewall 11. The gradual increase in di-
ameter prevents the formation of localized stress points
within the top portion 400 of the container that subject to
relatively high compressive forces when the container is
subject to a vertical compressive load.

Spout 500

[0040] In various embodiments, the spout 500 extends
above the top portion 400, and forms an opening from
which the contents of the container 1 may be added to
the container and/or removed from the container 1. The
spout 500 may define a raised shoulder 501 surrounding
the spout 500 and intersecting the top portion 400 (e.g.,
intersecting the second slope portion 402). The raised
shoulder 501 may extend between the top portion 400
and a neck 502 extending at least substantially vertically
from the raised shoulder 501. The raised shoulder 501
may be angled relative to horizontal, defining an angle
of between about 20 to 55 degrees relative to horizontal.
[0041] The neck may extend upward to a cap engage-
ment portion 504 defining one or more threads, nipples,
and/or the like to engage a removable cap (not shown)
such that the removable cap may be selectably secured
to the container 1. In various embodiments, one or more
portions of the spout 500 may have a wall thickness great-
er than the wall thickness of remaining portions of the
container 1. Particularly in embodiments comprising a
threaded cap engagement portion 504, the cap engage-
ment portion 504 may not be symmetrical across the con-
tainer symmetry plane A.
[0042] Moreover, in certain embodiments, the spout
500 may be configured to provide additional rigidity to
the container 1 while a cap is secured thereto. Accord-
ingly, the container 1 may have a higher crush resistance
strength while the cap is secured relative to the spout.
[0043] In various embodiments, the spout 500 may be
located at least substantially centrally with respect to the
profile of the container 1. As shown in Figures 4-5 and
7, the spout 500 may be centrally located relative to the
container 1, such that a centerline of the spout 500 is at
least substantially aligned with a centerline of the con-
tainer 1 and a centerline of the base portion 100. Accord-
ingly, the spout 500 may be spaced at least substantially
equally from vertical portions of opposite pairs of side-
walls 11-18 (and accordingly opposing portions of the
perimeter of the base portion 100) of the container 1.

Handle Portion 600

[0044] As mentioned herein, the container 1 may ad-
ditionally comprise a handle portion 600. In the illustrated
embodiment of Figures 1-7, the handle portion occupies
a portion of the container 1 within the top transition region
300 and the top portion 400 and thereby defines a handle
cavity that provides a discontinuity within the top transi-

tion region 300 and the top portion 400. The handle por-
tion 600 is defined by a face surface 601 that spans the
width of the handle cavity between opposite edges of the
top transition region 300 and top portion 400, and a han-
dle 650 that intersects the face surface 601 at a top end
and a bottom end. The handle 650 extends away from
the face surface 601 providing a gap between the handle
650 and the face surface 601 configured such that a user
can grasp the handle 650 by wrapping the user’s hand
entirely around the handle 650. The handle portion 600
is aligned with the plane of symmetry A such that both
the handle 650 and face surface 601 are intersected by
the plane of symmetry A.
[0045] As shown in the figures, the face surface 601
defines a plurality of complex curved surfaces configured
to spread vertical crushing loads across a large surface
area of the container 1. The face surface generally slopes
away from a central portion (aligned with the handle 650
and the plane of symmetry A) and toward the top portion
400 and top transition region 300. The face surface 601
thus has a generally convex cross-sectional shape for
the container 1. Moreover, the face surface 601 defines
a plurality of convex surfaces, such that the horizontal
cross-sectional shape of the face surface 601 varies
along the height of the face surface 601. The face surface
601 also defines an obtuse "L" shape over the height of
the face surface 601. As shown in the attached figures,
the face surface 601 defines a lower portion angled at
an obtuse angle relative to an upper portion (the lower
portion being separated from the upper portion by a
curved portion as discussed herein).
[0046] As shown in Figure 1, the upper portion of the
face surface 601 defines a central portion 602 having a
simple-curved surface defining a concave surface having
a radius of curvature of between about 2" to 6" (50.8mm
to 152.4mm), e.g. a variable radius of curvature between
about 2" to about 6" (50.8mm to 152.4mm). The simple-
curved surface is aligned with the plane of symmetry A,
and extends between the top end of the handle 650 to a
face surface transition portion between the upper portion
and the lower portion of the face surface. The face sur-
face transition portion defines a concave radius of cur-
vature surface extending to the bottom end of the handle
650. The horizontal-transition portion has a smaller radi-
us of curvature than the simple-curved surfaces, such
that the face surface 601 transitions to the lower portion
proximate the bottom end of the handle 650.
[0047] In various embodiments, the vertical cross-sec-
tional shape of the central portion of the upper portion
and the face surface transition portion (e.g., a cross-sec-
tion taken within a plane parallel with the plane of sym-
metry A and within the width of the central portion) is at
least substantially continuous across the width of the cen-
tral portion. In certain embodiments, the central portion
may be sloped away from the plane of symmetry A with
an at least substantially constant slope (e.g., uncurved
away from the plane of symmetry A) while maintaining
an at least substantially continuous vertical-cross section
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of the central portion within a plane parallel with the plane
of symmetry A.
[0048] Outside of the width of the central portion, the
upper portion and the lower portion of the face surface
601 define complex, convex curves that slope away from
the plane of symmetry A and slope downward toward the
vertical portion 200 of the container 1. Due to the complex
nature of the curves of the face surface 601 outside of
the width of the central portion, the vertical cross section
shape (measured in a plane parallel with the plane of
symmetry A) and the horizontal cross sectional shape
(measured in a horizontal plane perpendicular with the
plane of symmetry A) change over the width of the face
surface 601 and height of the face surface 601, respec-
tively.
[0049] As shown in the figures, the face surface 601
is bounded by a convex perimeter curve 603 joining the
face surface 601 with adjacent portions of the top portion
400 or top transition region 300. The convex perimeter
curve is configured to increase the strength (e.g., the top
load crush resistance strength) of the container by dis-
tributing received loads over a wide surface area of the
container 1. The convex perimeter curve 603 has a radius
of curvature of between about 0.4" to 0.5" (10.2mm to
12.7mm), e.g. 0.041" inches (1.04mm), and may vary
around the perimeter of the face surface 601. Moreover,
the linear width of the convex perimeter curve 603 may
be between about 0.3" to 0.5" (7.62mm to 12.7mm),
measured along a line extending perpendicular to the
lateral edge of the face surface 601.
[0050] Moreover, the convex perimeter curve 603 of
the handle portion 600 is bounded by a perimeter groove
604 circumscribing the handle portion 600. In the illus-
trated embodiment of the figures, the perimeter groove
604 has a depth of between about 0.03" to 0.045"
(0.76mm to 1.14mm), e.g. 0.039 inches (0.1mm), and a
width (measured across the perimeter groove 604) of at
least about 0.07" to 0.08" (1.78mm to 2.03mm).
[0051] As shown in the figures, the handle 650 extends
from the upper end, along a generally obtuse and inverted
"L"-shaped profile, and to the lower end, thereby forming
the gap between the obtuse "L"-shaped face surface 601
and the inverted and obtuse "L"-shaped handle 650.
Moreover, the handle 650 may have a rounded rectan-
gular cross-section (e.g., defined by perpendicular pairs
of parallel sidewalls joined by rounded corners) and may
be hollow, having a sidewall thickness at least substan-
tially similar to the sidewall thickness of the container 1
as a whole. In certain embodiments, the outermost side-
wall of the handle may have a non-linear profile, and may
form an at least substantially obtuse sidewall to provide
additional strength against deformation of the handle
when used to support the weight of a filled container 1.
[0052] The upper end of the handle 650 may be defined
by a concave handle perimeter curve circumscribing the
handle 650 and joining the sidewalls of the handle with
the face surface 601, convex perimeter curve 603, and/or
perimeter groove 604. As shown in the figures, the handle

650 intersects the convex perimeter curve 603 at the up-
per end, and therefore the concave handle perimeter
curve intersects the convex perimeter curve 603 and pe-
rimeter groove 604. The concave handle perimeter curve
remains within the handle portion 600 however, as de-
fined by an outer edge of the perimeter groove. Moreover,
the concave handle perimeter curve may have a radius
of curvature of between about 0.18" to 0.45" (4.57mm to
11.43mm), and may vary around the perimeter of the
handle 650.
[0053] As shown in the figures, the upper end of the
handle 650 may additionally define a handle rib 605 cen-
tered on the plane of symmetry A and extending along
the length of the concave handle perimeter curve. The
handle rib 605 may have a width (measured across the
plane of symmetry A) of between about 0.04" to 0.08"
(1.02mm to 2.03mm), and a maximum height (measured
perpendicular to the surface of the concave handle pe-
rimeter curve) of between about 0.02" to 0.08" (0.51mm
to 2.03mm). The handle rib 605 may be configured to
provide additional crush resistance strength at an antic-
ipated stress point along an interior surface of the handle
650.
[0054] The lower end of the handle 650 may be defined
by a lower concave handle perimeter curve circumscrib-
ing the handle 650 and joining the sidewalls of the handle
650 with the face surface 601, convex perimeter curve
603, and/or perimeter groove 604. As shown in the fig-
ures, the handle 650 intersects the convex perimeter
curve 603 at the lower end, and therefore the lower con-
cave handle perimeter curve intersects the convex pe-
rimeter curve 603. Moreover, as shown in the figures,
the lower end of the handle 650 is partially bounded by
a protruding strap portion 651 extending between the out-
er edge of the perimeter groove 604 and the lower end
of the handle 650. The protruding strap portion 651 has
a convex profile (parallel with the plane of symmetry A)
and is configured to distribute the portion of vertical crush-
ing forces transmitted from the container spout 500 along
the handle 650 to avoid a compressive stress concen-
tration point at the lower end of the handle 650. The pro-
truding strap portion 651 interrupts the perimeter groove
604 such that compressive forces transmitted along the
length of the handle 650 are distributed over the sidewall
11, and are not concentrated within the perimeter groove
604. Like the remaining portions of the handle 650 (in-
cluding both the upper end and the lower end of the han-
dle 650), the protruding strap portion 651 may be hollow
and may have a sidewall thickness at least substantially
equal with the sidewall thickness of the remaining por-
tions of the container 1.
[0055] As shown in the side-view of Figure 4, the face
surface 601 and handle 650 are spaced a horizontal dis-
tance away from the spout 500. Specifically, the face
surface 601 and handle 650 are horizontally spaced
away from a vertical plane that is tangent to a portion of
the spout and perpendicular to the plane of symmetry A.
This orientation of the handle portion 600 that places the
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handle 650 and face surface 601 outward of the perimeter
of the spout 500 avoid compressive stress concentration
points within the handle portion 600 when the container
1 is subject to vertical compressive forces onto the spout
500 (e.g., while compressing a snap-fit cap onto the spout
500). By distributing vertical compressive forces on the
container 1 over a large surface area of the container
sidewall 11, the orientation of the handle portion 650 rel-
ative to the spout 500 increases the overall compressive
strength of the container 1 relative to containers having
similar sidewall thicknesses.
[0056] As mentioned herein, the container 1 may have
an ovular shape mirrored about the plane of symmetry
A, and having a major axis aligned with the plane of sym-
metry A and a minor axis perpendicular to the plane of
symmetry A. In such embodiments, the handle 650 is
aligned with the major axis of the container 1.

Conclusion

[0057] Many modifications and other embodiments of
the inventions set forth herein will come to mind to one
skilled in the art to which these inventions pertain having
the benefit of the teachings presented in the foregoing
descriptions and the associated drawings. Therefore, it
is to be understood that the inventions are not to be limited
to the specific embodiments disclosed and that modifi-
cations and other embodiments are intended to be in-
cluded within the scope of the appended claims. Although
specific terms are employed herein, they are used in a
generic and descriptive sense only and not for purposes
of limitation.

Claims

1. A container comprising:

a base portion configured to support the con-
tainer in an upright orientation relative to a sup-
port surface and wherein the base portion de-
fines an at least substantially ovular perimeter;
a spout positioned opposite the base portion and
oriented such that a centerline of the spout is
aligned with a centerline of the base portion;
an ovular sidewall extending between the pe-
rimeter of the base portion to the spout, wherein
the ovular sidewall defines:

a vertical portion extending away from the
base portion;
a downward sloping linear top portion ex-
tending away from the spout and toward the
vertical portion; and
a gradually curved transition region extend-
ing between the vertical portion and the
downward sloping linear top portion, where-
in the gradually curved transition region de-

fines a continuously variable radius of cur-
vature having an at least substantially linear
portion adjacent the downward sloping lin-
ear top portion;

wherein the vertical portion is inset relative to
the gradually curved transition region and the
base portion; and
wherein the downward sloping linear top portion
has a steeper slope than the at least substan-
tially linear portion of the gradually curved tran-
sition region.

2. The container of claim 1, wherein the ovular sidewall
defines an at least substantially uniform wall thick-
ness through the vertical portion, gradually curved
transition region, and downward sloping linear top
portion.

3. The container of claim 1 or 2, wherein the ovular
sidewall further defines a curved base transition re-
gion extending between the base portion and the
vertical portion, and wherein the vertical portion is
inset relative to the curved base transition region.

4. The container of any preceding claim, further com-
prising a handle portion defining:

a handle cavity within the downward sloping lin-
ear top portion and the gradually curved transi-
tion region;
a face surface extending across the handle cav-
ity; and
a handle comprising an upper portion adjacent
the spout and a lower portion adjacent the ver-
tical portion of the sidewall.

5. The container of claim 4, wherein the base portion
defines a major diameter measured across the con-
tainer and aligned with a first center plane of the con-
tainer and a minor diameter measured across the
container and aligned with a second center plane
perpendicular to the first center plane, wherein the
major diameter is longer than the minor diameter;
and wherein the handle is aligned with the first center
plane.

6. The container of claim 5, wherein the handle and
face surface are spaced a horizontal distance away
from a third plane, wherein the third plane is parallel
with the second center plane and tangent to the spout
such that the spout is positioned on a first side of the
third plane and the handle and face surface are po-
sitioned on a second side of the third plane.

7. The container of any of claims 4 to 6, wherein the
face surface is bounded by a convex perimeter curve
joining the face surface with the downward sloping
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linear top portion and the gradually curved transition
region.

8. The container of claim 7, wherein the convex perim-
eter curve is bounded by a perimeter groove posi-
tioned between the convex perimeter curve and the
downward sloping linear top portion and the gradu-
ally curved transition region.

9. A container comprising:

a base portion configured to support the con-
tainer in an upright orientation relative to a sup-
port surface and wherein the base portion de-
fines an at least substantially ovular perimeter
having a major diameter and a minor diameter
measured perpendicular to the major diameter,
wherein the major diameter is larger than the
minor diameter;
a spout positioned opposite the base portion and
oriented such that a centerline of the spout is
aligned with a centerline of the base portion;
an ovular sidewall extending between the pe-
rimeter of the base portion to the spout, wherein
the ovular sidewall defines:

a vertical portion extending away from the
base portion;
a downward sloping top portion extending
away from the spout and toward the vertical
portion;
a gradually curved transition region extend-
ing between the vertical portion and the
downward sloping top portion; and
a curved base transition region extending
between the base portion and the vertical
portion; and

wherein the base portion defines:

a base channel extending across the base
portion and aligned with the major diameter,
wherein the base channel has a first depth
extending toward an interior of the contain-
er; and
an ovular inset panel oriented such that a
centerline of the ovular inset panel is aligned
with the centerline of the base portion,
wherein the ovular inset panel has a second
depth extending toward the interior of the
container, wherein the second depth is
greater than the first depth.

10. The container of claim 9, wherein the vertical portion
of the ovular sidewall is inset relative to the gradually
curved transition region and the base portion.

11. The container of claim 9 or 10, wherein the ovular

inset panel is concave and has a center point aligned
with the centerline of the base portion and inset rel-
ative to a perimeter of the ovular inset panel toward
the interior of the container.

12. The container of any of claims 9 to 11, wherein the
base portion defines a support ring configured to
support the container in the upright configuration,
wherein the support ring surrounds the ovular inset
panel and has an at least substantially uniform width
measured between the perimeter of the container
and a perimeter of the ovular inset panel; and where-
in the base channel interrupts the support ring.

13. The container of any of claims 9 to 12, wherein the
curved base transition region defines an inflection
point defining a convex peak surrounding the perim-
eter of the container, and wherein the inflection point
transitions from a high position aligned with the minor
diameter to a low position aligned with the major di-
ameter.

14. A container comprising:

a base portion configured to support the con-
tainer in an upright orientation relative to a sup-
port surface and wherein the base portion de-
fines an at least substantially ovular perimeter
having a major diameter and a minor diameter
measured perpendicular to the major diameter,
wherein the major diameter is larger than the
minor diameter;
a spout positioned opposite the base portion and
oriented such that a centerline of the spout is
aligned with a centerline of the base portion;
an ovular sidewall extending between the pe-
rimeter of the base portion to the spout, wherein
the ovular sidewall defines:

a vertical portion extending away from the
base portion;
a downward sloping top portion extending
away from the spout and toward the vertical
portion; and
a gradually curved transition region extend-
ing between the vertical portion and the
downward sloping top portion; and

a handle portion defining:

a handle cavity within the downward sloping
top portion and the gradually curved transi-
tion region;
a face surface extending across the handle
cavity; and
a handle comprising an upper portion adja-
cent the spout and a lower portion adjacent
the vertical portion of the sidewall;
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wherein the vertical portion is inset relative to
the gradually curved transition region and the
base portion; and
wherein the face surface of the handle portion
is spaced a horizontal distance away from the
spout.

15. The container of claim 14, wherein the major diam-
eter is aligned with a first center plane of the con-
tainer and the minor diameter is aligned with a sec-
ond center plane perpendicular to the first center
plane, wherein the handle is aligned with the first
center plane and the face surface of the handle por-
tion is spaced away from the spout by a distance
measured parallel to the major diameter.

16. The container of claim 14 or 15, wherein the face
surface is bounded by a convex perimeter curve join-
ing the face surface with the downward sloping top
portion and the gradually curved transition region.

17. The container of claim 16, wherein the convex pe-
rimeter curve is bounded by a perimeter groove po-
sitioned between the convex perimeter curve and
the downward sloping top portion and the gradually
curved transition region.

18. The container of claim 17, wherein the upper portion
of the handle intersects the convex perimeter curve
at a first position proximate the spout and the lower
portion of the handle intersects the convex perimeter
curve at a second position proximate the vertical por-
tion of the sidewall.

19. The container of claim 18, wherein the lower portion
of the handle further comprises a protruding strap
portion interrupting the perimeter groove.

20. The container of claim 19, wherein the protruding
strap portion is hollow.
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