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embodiments, the base Is a thermoformed part, and is ultrasonically welded to the lower lip.
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uct and mcluding a thermoformed sleeve and a base. The sleeve includes a
frustoconical side wall, an upper lip, and a lower lip. The side wall defines an
inner surface, an outer surface, and a plurality of circumiferentially-spaced
handling features including an outer surface indentation and a corresponding
inner surface protrusion. The upper lip projects generally radially inwardly
from an upper end of the sleeve and the lower lip projects generally radially
outwardly from the lower end. The base 1s formed apart from the sleeve, and
1s assembleable to the lower end for closing off the lower opening. In some
embodiments, each of the plurality of handling features are wedge-shaped. In
yet other embodiments, the base is a thermoformed part, and is ultrasonically
welded to the lower lip.
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THERMOFORMED CONTAINER ASSEMBLY FOR FOOD PRODUCTS

Background

[01] The present disclosure relates to plastic containers. More particularly, it relates

to thermoformed containers for containing food products.

[02] One area where the use of plastic containers has become wide spread is in thé
food packaging industry. Accordingly, it i1s common for these plastic food
containers to serve as the end display package in which the food product is
presented for sale to the customer. Typical of these containers are those used for
dairy products such as cottage cheese, sour cream, or the like where an integral
body of the container is provided having a side wall that tapers down from a
larger diameter top opening to an integral, transverse bottom wall, with the top
opening being closed by a separate, plug-fit lid. Normally, the lid has a
depending peripheral skirt that locks onto an upper rim of the tapered wall of the
container body.

[03] A somewhat related plastic food container design currently used for flavored
yogurt provides a reverse tapered side wall main body or sleeve forming a
smaller diameter top opening and a large diameter bottom opening. A separate
bottom closure member closes off the bottom opening so that yogurt (or other
food product) can be received and contained within the main body. The bottom
closure member includes a base panel and a depending skirt wall that is attached
(e.g., spinwelded) to the interior surface of the main body to permanently attach
the pieces to one another. Thus, unlike the previously described top closure lids
that are designed to be opened (i.e., removed from the larger diameter opening of
the container), the bottom closure for this particular yogurt container does not
have a locking skirt that otherwise locks onto a rim of the side wall and that can
be opened to gain access to the food therein. Instead, the bottom closure is
affixed to the main body and after being filled with yogurt, the top opening is
closed by a flexible foil seal adhered to a lip of the main body. To gain access to

the yogurt, the seal is peeled away from the top opening.

1
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[04] Regardless of a final shape, in some instances, food product plastic containers
have their parts formed by a thermoforming process. In thermoforming, a thin
plastic sheet 1s formed into the desired shape by heating and forcing the sheet
against a mold to produce a container part having a uniform, very thin cross-
sectional thickness that can result in a part having very flexible walls. For
example, the yogurt container described above was originally manufactured by
thermoforming the main body and bottom closure, and then spinwelding the
components to effectuate a permanent attachment. In an effort to address
perceived concerns associated with these prior thermoformed and spinwelded
yogurt containers, an injection molded construction was devised and is described,
for example, in U.S Patent No. 6,213,301. In general terms, the ‘301 Patent
describes a two-piece, injection molded plastic container in which an injection
molded frustoconical main body portion is ultrasonically welded to an injection
molded lower body portion (serving as a bottom closure member). Ribs are
formed on an exterior of the main body portion, and facilitate consistent, spaced
stacking of multiple main body portions to one another, such as during shipping
and/or within high speed automated feeding equipment. Similarly, internal ribs

are formed along the lower portion, and facilitate desired spaced stacking thereof.

[05] While the injection molded plastic containers of the ‘301 Patent are highly viable,
opportunities for improvement remain. For example, with injection molding, a
relatively significant quantity of plastic resin is required in order to achieve
desired container stiffness. Further, gate markings inherent to injection molded

parts can hamper various production steps, such as when attempting to uniformly
adhere the foil seal to the lip.

[06] In light of the above, a need exists for an improved food product container.

Summary

[07] Some aspects in accordance with principles of the present disclosure relate to a
container assembly for forming a container that contains food product. The

assembly includes a thermoformed sleeve and a base. The sleeve has an upper

2
SUBSTITUTE SHEET (RULE 26)



10

15

20

25

CA 02787346 2016-01-08

5>1061-184

opening and a lower opening, and includes a frustoconical side wall, and upper lip, and a
lower lip. The side wall defines a diameter that increases from an upper end to a lower end.

Further, the side wall defines an inner surface, an outer surface, a plurality of
circumferentially-spaced indentations, and a plurality of protrusions. The indentations are
formed in the outer surface adjacent the upper end. The protrusions are formed in the inner
surface, with respective ones of the protrusions corresponding with respective ones of the
indentations. The upper lip projects generally radially inwardly from the upper end to define
the upper opening. The lower lip projects generally radially outwardly from the lower end.
The base is formed apart from the sleeve, and is assembleable to the lower end for closing off
the lower opening. In some embodiments, each of the plurality of indentations are wedge-
shaped, with the outer surface tapering inwardly toward a central axis of the sleeve in
extension from a leading side to a trailing side. In related embodiments, the inner surface
defines an identical taper along each of the protrusions in forming a shoulder that serves as an
abutment region for engaging the upper lip of an identical, second sleeve internally stacked

therein. In yet other embodiments, the base i1s a thermoformed part, and 1s ultrasonically

welded to the lower lip.

[07a] According to an embodiment, there is provided an assembly for forming a
container for containing food product, the assembly comprising: a thermoformed sleeve
having an upper opening and a lower opening, the sleeve including: a frustoconical side wall
having a diameter expanding from an upper end to a lower end, the side wall defining: an
inner surface, an outer surface, a plurality of circumferentially-spaced handling features
adjacent the upper end and each including an indentation along the outer surtace and
corresponding protrusion along the inner surface, an upper lip projecting from the upper end
to define the upper opening, the upper lip including a first segment extending from the upper
end and a second segment extending from the first segment to a terminal edge, wherein
relative to an upward orientation of the sleeve", the first segment extends upwardly and radially
inwardly from the side wall, and the second segment extends downwardly and radially

inwardly from the first segment, a lower lip projecting from the lower end; and a base formed

apart from the sleeve and assembleable to the lower lip for closing off the lower opening.
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[08] Yet other aspects in accordance with principles of the present disclosure relate
to methods of manufacturing a container for containing food product. The method includes

thermotorming the sleeve and thermoforming the base as described above. The base includes
an annular wall and a flange. The annular wall is inserted within the lower opening of the
sleeve, and the flange is placed into abutment with the lower lip. Ultrasonic energy is applied

to the lower lip, causing welding of the lower lip and the flange to one another.

Brief Description of the Drawings

[09] FIG. 1 is an exploded, perspective view of a container assembly 1n accordance

with principles of the present disclosure;

[10] FIG. 2 is a cross-sectional view of a sleeve portion of the assembly of FIG. 1;

3a
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[11]

[12]

[13]

[14]

[15]

[16]
[17]

[18]

[19]

120]

[21]

FIG. 3 is an enlarged, cross-sectional view of a portion of the sleeve of FIG. 2,

illustrating a handling feature and upper lip portions thereof;

FIG. 4A is an enlarged, cross-sectional view showing a portion of two sleeves 1n

accordance with principles of the present disclosure stacked one on top of the

other 1n a compact, vertical arrangement;

FIG. 4B is an enlarged, cross-sectional view of another portion of the stacked

sleeve arrangement of FI1G. 4A;

FIG. 4C is an enlarged, cross-sectional view of another portion of the stacked

sleeve arrangement of FIG. 4A;

FIG. 5 is an enlarged, cross-sectional view of a portion of the sleeve of FIG. 2,

illustrating a lower lip thereof;
FIG. 6 is a cross-sectional view of a base portion of the assembly of FIG. 1;
FIG. 7 is an enlarged, cross-sectional view of a portion of the base of FIG. 6;

FIG. 8 i1s an enlarged, cross-sectional view of a portion of two bases in
accordance with principles of the present disclosure stacked one on top of the

other in a compact, vertical arrangement;

FIG. 9 is an enlarged, cross-sectional view of a portion of the base of FIG. 6,

illustrating a lower flange thereot; and

FIG. 10 1s a side plan view of the container assembly of FIG. 1 upon final

construction.

Detailed Description

One embodiment of a container assembly 20 for forming a food product
container is shown in FIG. 1, and includes a sleeve 22 and a base 24. In general
terms, the base 24 is configured to be attached at a bottom of the sleeve 22 so as
to form an open top container for being filled with food products. In some

constructions, the container 1s for yogurt and the exemplary dimensions set forth

4
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herein for the sleeve 22 and the base 24 are for a container that is filled with 6 oz.
(170 g) of flavored yogurt; however, it will be understood that a size of the
container assembly components 22, 24 and the corresponding dimensions can be
varied from those described herein and still fall within the scope of the present
disclosure. Similarly, other food product types or forms can be contained by the
container. After being filled, the open top can then be closed by a thin seal (e.g.,
foil) member 26 that is removably adhered to the top of the sleeve 22 for sealing

the food product in an interior of the container.

[22] The sleeve 22 includes or defines a side wall 30, an upper lip 32, and a lower lip
34. The side wall 30 forms interior container region 36 and has a generally
frustoconical shape, expanding in diameter from a smaller diameter upper end 40
to a larger diameter lower end 42. With additional reference to FIG. 2, the side
wall 30 defines an inner surface 44 and an outer surface 46. With these
conventions in mind, a plurality of handling features 48 are formed in the side
wall 30 immediately adjacent the upper end 40 (e.g., the handling features 48
represent deviations from the otherwise uniform frustoconical shape initiating at
a point that is in the range of 0.01 — 0.10 inch (0.254 — 2.54 mm) from the upper
end 40 in some embodiments). The handling features 48 can be identical in terms
of size, shape, and vertical distance from the upper end 40, and are
circumferentially spaced from one another (e.g., equidistantly spaced). In some
constructions, four of the handling features 48 are provided, although other

numbers, such as a six, eight, etc., are also acceptable.

[23] Each of the handling features 48 includes or defines an indentation 50 along the
outer surface 46 and a protrusion 52 along the inmer surface 44. In some
embodiments, the side wall 30 has a uniform thickness (at least along a region of
the handling features 48), such that dimensional attributes of the indentation 50
and the corresponding protrusion 52 can be identical or substantially identical.
For example, one of the handling features 48 is shown in greater detail in FIG. 3.
Relative to an upright orientation of the side wall 30, the handling feature 48 can
be described as having a leading side 54 and a trailing side 56. The leading side
54 is defined immediately proximate the upper end 40 (and the upper lip 32),
with the trailing side 56 being defined opposite the leading side 54. With these

D
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conventions in mind, the indentation 50 is characterized by the outer surface 46
tapering radially inwardly in extension from the leading side 54 to the trailing
side 56 (i.e., deviating from the frustoconical top to bottom expansion (or reverse
taper) of the side wall 30 found at regions other than the handling features 43).
For example, relative to a vertical centerline C of the sleeve 22, the outer surface
46 defines a taper angle 0 in the range of 1°-20°, optionally 10°, in extension
from the leading side 54 to the trailing side 56. A longitudinal (or vertical) height
of the handling features 48 (i.e., axial distance between the leading and trailing
sides 54, 56) can be on the order of 0.20 — 0.42 inch (5.08 — 10.67 mm),
optionally 0.313 inch (7.95 mm). With this construction, the indentation 50
provides a region for convenient insertion of a user’s fingertip for removing the

foil seal 26 (FIG. 1) otherwise applied to the upper lip 32 as described below.

[24] The protrusion 52 is characterized by the inner surface 44 tapering radially
inwardly toward the vertical centerline C in extension from the leading side 54 to
the trailing side 56 (i.e., deviating from the frustoconical top to bottom expansion
of the side wall 30 found at regions other than the handling features 48). With
embodiments in which the side wall 30 has a uniform thickness along at least the
handling features 48, the inner surface 44 defines the identical taper angle 0 in
extension from the leading side 54 to the trailing side 56 along the protrusion 52.
In other embodiments, a thickness of the side wall 50 can vary. Regardless, a
shoulder 60 is defined by the inner surface 44 at the trailing side 56. The
shoulder 60 is adapted to facilitate desired stacking. As best identified in FIG. 2,
the shoulder 60 can have a circumferential width W 1n the range of 0.1 — 0.9 inch
(2.54 — 22.86 mm), alternatively 0.4 — 0.6 inch (10.16 — 15.24 mm), optionally
0.5 inch (12.7 mm), and has relatively larger surface area as compared to a
conventional, vertically oriented stacking rib. In particular, and as shown 1n FIG.
2, the shoulders 60 of each of the protrusions 52 are circumferentially aligned,
and combine to establish a stacking plane P longitudinally spaced the upper end
40, and adapted to contact a separate sleeve nested within the sleeve 22. With
embodiments in which the side wall 30 has a relatively uniform thickness along
at least the handling features 48, the corresponding indentation 50 has a

corresponding circumferential width (e.g., a nominal circumferential width at the

6
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trailing side 56 on the order of 0.4 — 0.6 inch (10.16 — 15.24 mm), optionally 0.5
inch (12.7 mm)). The circumferential width optionally tapers from the trailing

side 56 to the leading side 54 in some embodiments.

[25] For example, FIG. 4A illustrates stacked assembly of a first (or interior) sleeve
22a within a second (or outer) sleeve 22b. As shown, the upper lip 32a of the
first sleeve 22a contacts or abuts the shoulder 60b of the second sleeve 22b. A
similar, abutting relationship is established between the upper lip 32a of the first
sleeve 22a relative to the shoulders 60b formed by remaining ones of the
handling features 48b associated with the second sleeve 22b along the stacking
plane P. With this arrangement, then, the shoulders 60b ensure an adequate
stacked spacing between the upper lips 32a, 32b (e.g., on the order of 0.3 inch
(8.2 mm) in some embodiments). This spacing can also be referred to as a
stacking height of the sleeves 22a, 22b. Conventionally, however, the stacking
height is in reference to a longitudinal distance between exterior features. As
shown in FIG. 4B, then, engagement between the upper lip 32a (FIG. 4A) of the
first sleeve 22a and the shoulders 60b (FIG. 4A) of the second sleeve 22b defines
a stacking height H; between the lower lips 34a, 34b that can be in the range of
0.2 — 0.6 inch (5.1 — 15.2 mm), alternatively 0.305 — 0.505 inch (7.751 — 12.83
mm), optionally 0.381 inch (9.677 mm). Also, FIG. 4C illustrates that a small air
gap G is maintained between the stacked sleeves 22a, 22b that can be on the
order of approximately 0.004 inch (0.105 mm) in some embodiments. Thus, the
sleeves 22a, 22b can be stacked 1n a compact, vertical arrangement providing for
substantial savings in transportation costs in that a great number of the sleeves 22

can be stacked 1n a prescribed space.

[26] Returning to FIG. 3, apart from the handling features 48, in some constructions
the side wall 30 is linear or uniform in extension from the upper end 40 to the
lower end 42 (FIG. 2), with the side wall 30 having a uniform thickness in the
range of 0.005 — 0.020 inch (0.127 — 0.508 mm), optionally, 0.012 inch (0.305

mm). Alternatively, other features and/or thickness variations can be provided.

[27] The upper lip 32 projects generally radially inwardly trom the upper end 40 of

the side wall 30, terminating at an annular edge 70 that otherwise defines an

7
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upper opening 72 to the interior region 36. In some constructions, at least a
portion, optionally an entirety, of the upper lip 32 has a wall thickness that is
greater than a thickness of the side wall 30; for example the upper lip 32 can have
a thickness in the range of 0.016 — 0.026 inch (0.406 — 0.660 mm), optionally
0.021 inch (0.53 mm). Regardless, the upper lip 32 includes or defines a first
segment 80 extending from the side wall 30, and a second segment 82 extending
from the first segment 80 to the edge 70. An annular apex 84 is formed an
intersection or transition of the segments 80, 82. The annular apex 84 defines an
uppermost plane U of the sleeve 22, and serves as an attachment point or surface
for the seal member 26 (FIG. 1). As illuétrated, the annular apex 84 is radially
offset or away from the edge 70 of the upper lip 32, and is highly smooth and
continuous (e.g., raised gate markings are not formed) to provide a clean surface

for bonding of the seal member 26.

[28] The first segment 80 extends upwardly (relative to the upright orientation of FIG.
3) and radially inwardly from the upper end 40 of the side wall 30. For example,
in some constructions, extension of the first segment 80 defines an angle A
relative to the upper plane U in the range of 19° - 29°, optionally 24°. The
second segment 82 downwardly (relative to the upright orientation of FIG. 3) and
radially inwardly from the first segment 80 to the terminal edge 70. For example,
relative to an exterior surface 86 of the upper lip 32 (and the upright orientation
of FIG. 3), the terminal edge 70 1s below the annular apex 84 by a vertical
distance in the range of 0.008 — 0.018 inch (0.203 — 0.457 mm), optionally 0.013
inch (0.33 mm). Alternatively, other dimensions also acceptable. In some
embodiments, however, the terminal edge 70 1s below the annular apex 84 such
that the terminal edge 70 does not impede attachment of the seal member 26
(FIG. 1) to the apex 84 or otherwise overtly contact the seal member 26.

[29] The lower lip 34 extends radially outwardly from the lower end 42 as illustrated
in FIG. 5. With this construction, a lower opening 89 to the interior region 36 1s
defined at the lower end 42. Alternatively, an additional, radially-inward
structure can further be included. Regardless, the lower lip 34 defines an upper
surface 90 and an opposing, lower surface 92. The upper surface 90 “faces” the
upper end 40 (F1G. 2) of the side wall 30, whereas the lower surface 92 is defined

3
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[30]

[31]

opposite the upper surface 90 (i.e., relative to the upright orientation of FIG. 5,
the upper surface 90 is above the lower surface 92). In some constructions, the
lower lip 34 has a thickness (i.e., dimension between the upper and lower
surfaces 90, 92) on the order of 0.046 — 0.056 inch (1.168 — 1.422 mm),
optionally 0.051 inch (1.30 mm). Further, an annular ledge 94 is optionally
provided as a downward projection from the lower surface 92. The annular ledge
94 has opposing sides 96, 98 (in transverse cross-section) that form an included
angle o in extension from the lower surface 92. In some constructions, the
included angle a is in the range of 50° - 70°, optionally 60°. Further, the annular
ledge 94 can have a height on the order of 0.010 — 0.020 inch (0.254 - 0.508
mm), optionally 0.015 inch (0.38 mm) relative to the lower surface 92.
Regardless, where provided, the annular ledge 94 can have a rounded top
triangular cross-sectional shape, and serves as an energy director in connection
with an ultrasonic welding operation between the sleeves 22 and the base 24
(FIG. 1) described below. Alternatively, the annular ledge/energy director 94 can
be provided with the base 24 (FIG. 1), with the lower surface 92 optionally being

textured in these alternative embodiments.

Returning to FIG. 1, with additional reference to FIG. 6, the base 24 includes a
skirt wall 100, a platform 102, and a flange 104. In general terms, the skirt wall
100 is sized for insertion within the lower opening 89 (FIG. 2) of the sleeve 22,
with the platform 102 serving to close the lower opening 89. The flange 104

provides a surface for ultrasonic welding of the components 22, 24.

The skirt wall 100 has a frustoconical shape, expanding in diameter from a
smaller diameter top end 110 to a larger diameter bottom end 112. Further, the
skirt wall 100 defines an interior surface 114 and an exterior surface 116. With
these designations in mind, the skirt wall 100 forms at least one handling feature
118 immediately adjacent the top end 110 (e.g., the handling feature(s) 118
represents deviation from the otherwise uniform frustoconical, reverse taper
shape of the skirt wall 100). In the one construction of FIGS. 1 and 6, a single
handling features 118 is formed; in other embodiments, however, the skirt wall
100 can define a plurality of the handling features 118 that are identical in terms

of size, shape, and vertical distance from the top end 110, and are

9
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circumferentially spaced from one another (e.g., equudistantly spaced). With
these alternative constructions, the skirt wall 100 can optionally include four, six,

etc., of the handling features 118.

[32] The handing feature 118 includes or defines a protuberance 120 along the interior
surface 114. In some embodiments in which the skirt wall 100 has a uniform
thickness along the regions of the handling feature 118 (e.g., on the order of
0.005 — 0.020 inch (0.127 — 0.508 mm), optionally 0.012 inch (.0305 mm)), a
corresponding depression 122 is formed along the exterior surface 116. Relative
to an upright orientation of the base 24 in the cross-sectional view of FIG. 7, the
handling feature 118 can be described as having a leading side 130 immediately
proximate the platform 102 and an opposing trailing side 132, with the interior
surface 114 projecting radially inwardly in extension from the leading side 130 to
the trailing side 132 in forming the protuberance 120. In some embodiments,
relative to a vertical centerline B of the skirt wall 100, the interior surface 114
forms a taper angle & in the range of 7° - 17°, optionally 12° along the
protuberance 120. The exterior surface 116 can have similar dimensional
attributes in establishing the optional, corresponding depression 122. Regardless,
a rim 134 is formed by the interior surface 114 at the trailing side 132, and
defines a stacking plane S. As a point of reference, with alternative embodiments
incorporating a plurality of circumferentially spaced handling features 118, each
of the handling features 118 forms a rim segment, with the rim segments
combining to define the stacking plane S. As shown in FIG. 8, then, when a first
base 24a is nested within a second base 24b, the platform 102a of the first base
24a will abut the rim 134b of the second base 24b along the stacking plane S. In
some constructions, the base 24 is dimensioned to provide a stack height H, in
the range of 0.05 — 0.5 inch (1.27 — 12.7 mm), alternatively 0.066 — 0.266 inch
(1.67 — 6.76 mm), optionally 0.166 inch (4.22 mm), although other stacking

heights are also acceptable.

[33] Returning to FIGS. 1 and 7, the platform 102 extends across the top end 110 of
the skirt wall 100, and can include an outer ring segment 140 and a dome

segment 142. The ring segment 140 can be relatively planar (horizontal relative

to the orientations of FIGS. 1 and 7), having a radial width on the order of 0.26 —
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0.29 inch (6.60 — 7.37 mm), optionally 0.2735 inch (6.950 mm). The dome
segment 142 can include a rim portion 144 and a central portion 146. The rim
portion 144 extends generally upwardly in radially inward extension from the
ring segment 140, and can form an angle of extension B in the range of 20° - 40°,
optionally 30°. The central portion 146 extends across the rim portion 144, and
in some constructions is planar (e.g., horizontal). Alternatively, the platform 102

can assume a variety of other shapes or formats.

[34] With specific reference to FIG. 9, the flange 104 extends radially outwardly from
the bottom end 112 of the skirt wall 100, and defines a top surface 150 and a
bottom surface 152. In some constructions, the bottom surface 152 is planar, and
establishes a face for maintaining the base 24 in an upright orientation on a flat
surface (e.g., table top). The top surface 150 can include or form a raised shelf
154 having a leading face 156. The leading face 156 1s relatively planar, but 1s
provided with surface texturing (e.g., embedded with a textured or roughened
pattern a depth the order of 0.0045 inch (0.1143 mm) in some embodiments).
Alternatively, the raised shelf 154 can be eliminated, and an entirety of the top
surface 150 provided with the above-described texturing. Even further, the raised
shelf 154 can be formed as an ultrasonic welding energy director. Regardless,
and as described in greater detail below, the flange 104 provides a surface for
effectuating ultrasonic welding with the sleeve 22 (FIG. 1), and in some
embodiments has a thickness greater than a thickness of the skirt wall 100 (e.g., a
thickness of the flange 104 between the surfaces 150, 152 can be approximately
twice the nominal thickness of the skirt wall 100).

[35] Returning to FIG. 1, in some embodiments, at least the sleeve 22, and in other
embodiments both the sleeve 22 and the base 24, is a thermoformed component.
For example, the sleeve 22 can be an integrally formed, homogenous body,
thermoformed from a polypropylene-based plastic sheet. The base 24 can
similarly be an integrally formed, homogenous body thermoformed from a
polypropylene-based plastic sheet. A compression molding or down holder
technique can be employed to generate the elevated thickness along certain
portions of one or both of the components (e.g., the ledge/energy director 94
(FIG. 5)). As compared to prior injection-molded two-piece frustoconical
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container designs for containing 6 oz. (170 g) of yogurt, the thermoformed two-
piece container constructions of the present disclosure require less material to
achieve similar wall strength. This represents a significant cost savings. Further,
because thermoforming techniques are employed, the resultant sleeve 22 and base
24 components are free of gate markings or other imperfections that might

otherwise adversely affect performance.

[36] With reference to FIGS. 1 and 10, construction ot the container assembly 20
includes locating the base 24 within the sleeve 22. In particular, the platform 102
and the skirt wall 100 of the base 24 are inserted within the lower opening 89
(FIG. 2) of the sleeve 22, with the lower lip 34 of the sleeve 22 abutting the
flange 104 of the base 24. The components 22, 24 are then brought together in an
ultrasonic fixture and ultrasonically welded to one another. For example, with
embodiments in which the lower lip 34 includes the annular ledge/energy director
94, the ultrasonic horn is placed into contact with the lower lip 34 and ultrasonic
energy applied. In response to the high frequency vibration, the annular
ledge/energy director 94 (FIG. 5) melts and bonds to the shelf 154 (FIG. 9) of the
flange 104 to effectuate a permanent weld, with the roughened face 156 (FIG. 9)
increasing the abutting surface area so as to increase the frictional heat generated
between the vibrating surfaces. Alternatively, the energy director can be
provided with the flange 104. Following welding, the base 24 closes off the
lower opening 89 of the sleeve 22. Food product (e.g., flavored yogurt) is then
dispensed into the interior region 36, followed by application of the seal member

26 to the upper lip 32, and in particular via bonding to the annular apex 84.

[37] The food product container assembly 20 of the present disclosure provides a
marked improvement over previous designs. By employing thermoforming
techniques in conjunction with desired materials (e.g., polypropylene-based
materials), overall container strength is maintained, yet significant cost savings
are realized. Further, the indentations formed by the sleeve provide convenient
areas for placement of a user’s fingers when attempting to remove the foil
member. Finally, desired stacking arrangements of the sleeves and the bases

relative to one another are achieved.
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[38] Although the present disclosure has been described with reference to preferred
embodiments, workers will realize that changes can be made in form in form and

detail without departing from the spirit and scope of the present disclosure.

13
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CLAIMS:

1. An assembly for forming a container for containing food product, the assembly

comprising:

a thermoformed sleeve having an upper opening and a lower opening, the

sleeve including:

a frustoconical side wall having a diameter expanding from an upper end to a

lower end, the side wall defining:
an inner surface,

an outer surface,

a plurality of circumferentially-spaced handling features adjacent the upper end
and each including an indentation along the outer surface and corresponding protrusion along

the 1nner surface,

an upper lip projecting from the upper end to define the upper opening, the
upper lip including a first segment extending from the upper end and a second segment
extending from the first segment to a terminal edge, wherein relative to an upward orientation
of the sleeve, the first segment extends upwardly and radially inwardly from the side wall, and

the second segment extends downwardly and radially inwardly from the tirst segment,
a lower lip projecting from the lower end; and

a base formed apart from the sleeve and assembleable to the lower lip for

closing off the lower opening.

2. The assembly of claim 1, wherein each of the protrusions detines a shoulder

opposite the upper end, the shoulders being circumferentially aligned to collectively define a

stacking plane for engaging the upper lip of an identical, interiorly stacked sleeve.

3. The assembly of claim 1, wherein each of the indentations 1s wedge-shaped.
14
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4, The assembly of claim 3, wherein the wedge shape includes a leading side
proximate the upper end and a trailing side opposite the upper end, and further wherein the

outer surface tapers inwardly toward a vertical centerline of the sleeve in extension from the

leading side to the trailing side.

. The assembly of claim 4, wherein each of the plurality of handling features
includes the inner surface defining a taper angle identical to an angle of the taper defined by

the outer surface along the corresponding indentation.

6. The assembly of claim 1, wherein the plurality of handling features includes

only four of the indentations.

7. The assembly of claim 1, wherein a thickness of the upper lip is greater than a

thickness of the side wall.

8. The assembly of claim 1, wherein an annular apex of the upper lip is defined at
an intersection of the first and second segments, the annular apex defining an uppermost plane

of the sleeve for receiving a flexible seal member installed over the upper opening.

9. The assembly of claim 8, wherein the annular apex is radially spaced trom the

terminal edge.

10. The assembly of claim 1, wherein a thickness of the lower lip 1s greater than a

thickness of the side wall.

11. The assembly of claim 1, wherein the lower lip defines an upper surface facing
the upper opening and a lower surface opposite the upper surface, and further wherein the

lower lip forms a circumferential ledge along the lower surface.

12. The assembly of claim 11, wherein relative to an upright orientation of the

sleeve, the circumferential ledge projects below the lower end of the side wall.

13. The assembly of claim 11, wherein upon final assembly, the ledge 1s welded to

the base.
15
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14. The assembly of claim 1, wherein the base 1s a thermoformed piece.
15. The assembly of claim 1, wherein the base includes:

a frustoconical skirt wall having a diameter increasing from a top end to a

bottom end, the skirt wall defining an interior surface and an exterior surtace;
a platform extending across the top end; and
a flange extending from the bottom end;

wherein the skirt wall is sized to nest within the lower opening of the sleeve

with the lower lip abutting the flange.

16. The assembly of claim 15, wherein the skirt wall forms a protubérance along

the interior surface proximate the top end.

17. The assembly of claim 16, wherein the skirt wall has a uniform thickness.

18. The assembly of claim 15, wherein a thickness of the flange is greater than a

thickness of the skirt wall.

19. The assembly of claim 15, wherein relative to an upright orientation of the
base, the flange defines a horizontal bottom surface and a top surface opposite the bottom

surface, the flange further forming an annular shelf projecting longitudinally from the top

surface, and further wherein a face of the shelf is rougher than the horizontal bottom surface.

16
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