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DRINK CUP LID 

PRIORITY CLAIM 

[0001] 	This application claims priority under 35 U.S.C. § 119(e) to US 

Provisional Application Serial No. 61/801,433, filed March 15, 2013, which is 

expressly incorporated by reference herein. 

BACKGROUND 

[0002] 	The present disclosure relates to drink cups, and particularly to lids for 

drink cups. More particularly, the present disclosure relates to a seal established 

between a drink cup and a lid mounted on the drink cup. 

SUMMARY 

[0003] 	According to the present disclosure, a liquid container comprises a lid 

adapted to mate with the brim of a cup. The cup also includes a floor and a side wall 

extending from the brim toward the floor. 

[0004] 	In illustrative embodiments, the lid includes a central closure formed to 

include the liquid-discharge outlet and a ring-shaped brim mount arranged to surround 

the central closure. The brim mount of the lid is configured to mate with the brim of 

the cup to hold the central closure in a stationary position closing a cup mouth 

opening into an interior liquid reservoir chamber formed in the cup and placing the 

liquid-discharge outlet in fluid communication with any liquid stored in the interior 

liquid reservoir chamber of the cup. 

[0005] 	In illustrative embodiments, the brim mount includes four seal rings. 

Three of the seal rings are configured to mate with the brim of the cup to establish 

three annular liquid flow barriers between the cup and the lid. Another of the seal 

rings on the brim mount is configured to mate with an upper portion of an interior 

surface of the side wall to establish another liquid flow barrier between the cup and 

the lid. Two of the four seal rings can be viewed as interior seal rings since they mate 

with interior portions of the side wall and the cup brim. Another two of the four seal 

rings can be viewed as exterior seal rings since they mate with exterior portions of the 
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cup brim when the lid is mounted on the brim of the cup to close an opening into an 

interior liquid reservoir chamber formed in the cup. 

[0006] 	In illustrative embodiments, two interior seal rings of the lid cooperate 

to form two annular liquid flow barriers on an interior portion of the cup. A first seal 

ring of the lid is arranged to engage a radially inwardly facing first annular seal 

surface provided at a first distance from the cup floor on the interior portion of the 

side wall just below a junction between the brim and the side wall of the cup. A 

second seal ring of the lid is located above the first seal ring. The second seal ring is 

arranged to engage a relatively higher radially inwardly facing second annular seal 

surface provided on a first brim segment included in the cup brim at a relatively 

greater second distance from the cup floor on the interior portion of the brim at a 

location above the first seal ring and below the uppermost portion of the brim. 

[0007] 	In illustrative embodiments, two exterior seal rings of the lid cooperate 

to form two annular liquid flow barriers on an exterior portion of the cup brim. A 

third seal ring of the lid is arranged to engage a radially outwardly facing third 

annular seal surface provided on a second brim segment included in an exterior 

portion of the cup brim. A fourth seal ring of the lid is arranged to engage a radially 

outwardly facing fourth annular seal surface provided on a lower third brim segment 

including an exterior portion of the cup brim to lie below the third annular seal 

surface of the cup brim. 

[0008] 	In further embodiments, a liquid container comprises a cup and a lid. 

The cup includes a brim, a floor, and a side wall extending from the brim toward the 

floor. The side wall includes a frustoconical inner surface cooperating with the floor 

to form an interior liquid reservoir chamber of the cup. The brim includes a curved 

outer boundary surface mating with an uppermost portion of the frustoconical inner 

surface of the side wall and extending away from the uppermost portion. The curved 

outer boundary surface of the brim has a rounded shape in vertical cross section that 

extends along a generally circular path subtends an angle of at least 180°. The curved 

outer boundary surface of the brim has an annular inner sealing portion adjacent to the 

frustoconical inner surface of the side wall, an annular outer sealing portion away 

from the inner sealing portion, and an annular middle seating portion interposed 

between the annular inner and outer sealing portions. The lid includes a central 
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closure and a brim mount coupled to the central closure. The brim mount is 

configured to be mounted on the curved outer boundary surface of the brim to retain 

the central closure in a position closing a mouth opening into the interior liquid 

reservoir chamber formed in the cup. The brim mount includes a first seal ring, a 

second seal ring, a third seal ring, and a fourth seal ring. The first seal ring is 

arranged to engage the uppermost portion of the frustoconical inner surface of the side 

wall to establish a first annular liquid flow barrier between the lid and the cup. The 

second seal ring is arranged to engage the annular inner sealing portion of the curved 

outer boundary surface of the brim to establish a second annular liquid flow barrier 

between the lid and the cup. The third seal ring is arranged to engage the annular 

middle sealing portion of the curved outer boundary surface of the brim to establish a 

third annular liquid flow barrier between the lid and the cup. The fourth seal ring is 

arranged to engage the annular outer sealing portion of the curved outer boundary 

surface of the brim to establish a fourth annular liquid flow barrier between the lid 

and the cup. 

[0009] 	In further embodiments, each seal ring is tapered to define a sloped 

inner surface that mates with a companion surface of the cup to establish one of the 

first, second, third, and fourth annular liquid flow barriers between the lid and the cup 

when the lid is mounted on the cup. 

[0010] 	In further embodiments, the sloped inner surface of each of the first, 

second, and fourth seal rings has a generally positive slope and the sloped inner 

surface of the third seal ring has a generally negative slope in a selected cross-

sectional profile of the brim mount. 

[0011] 	In further embodiments, the slope of the second seal ring is steeper 

than the slope of the fourth seal ring and the slope of the first seal ring is steeper than 

the slope of each of the second and fourth seal rings. 

[0012] 	In further embodiments, each of the first, second, and third seal rings 

has a frustoconical shape and the fourth seal ring has a curved shape. 

[0013] 	In further embodiments, the fourth seal ring has a concave shape and 

the generally negative slope of the fourth seal ring is established by a plane tangent to 

the fourth seal ring. 
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[0014] 	In further embodiments, the fourth seal ring is arranged to face toward 

each of the first, second, and third seal rings. The first seal ring is arranged to face 

toward the fourth seal ring and away from the second and third seal rings. The second 

seal ring is arranged to face toward the third and fourth seal rings and away from the 

first seal ring. The third seal ring is arranged to face toward the first and second seal 

rings and away from the fourth seal ring. 

[0015] 	In further embodiments, each of the first, second, and third seal rings 

has a frustoconical shape. The fourth seal ring has a curved shape to present a 

concave surface in mating engagement with the annular outer sealing portion of the 

curved exterior surface of the brim of the cup. 

[0016] 	In further embodiments, the lid is made of an elastic plastics material. 

Each of the first, second, third, and fourth seal rings has an undeflected shape 

preparatory to mating engagement of the brim mount of the lid and the cup. Each of 

the first, second, third, and fourth seal rings has a different deflected shape once the 

brim mount of the lid is engaged with the cup to assume a mounted position on the 

cup. A variation of about 0.010 inch between the undeflected and deflected shapes of 

each of the first, second, third, and fourth seal rings defines an interference fit 

established between the brim mount of the lid and the brim of the cup when the lid is 

mounted on the cup. 

[0017] 	In further embodiments, the sloped inner surface of each of the first, 

second, and fourth seal rings has a generally positive slope. The sloped inner surface 

of the third seal ring has a generally negative slope in a selected cross-sectional 

profile of the brim mount. 

[0018] 	In further embodiments, the fourth seal ring is arranged to face toward 

each of the first, second, and third seal rings. The first seal ring is arranged to face 

toward the fourth seal ring and away from the second and third seal rings. The second 

seal ring is arranged to face toward the third and fourth seal rings and away from the 

first seal ring. The third seal ring is arranged to face toward the first and second seal 

rings and away from the fourth seal ring. 

[0019] 	In further embodiments, each of the first, second, and third seal rings 

has a frustoconical shape. The fourth seal ring has a curved shape to present a 
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concave surface in mating engagement with the annular outer sealing portion of the 

curved exterior surface of the brim of the cup. 

[0020] 	In further embodiments, the brim of the cup includes, in series, a first 

brim segment coupled to the uppermost portion of the side wall, a second brim 

segment coupled to the first brim segment, and a third brim segment coupled to the 

second brim segment. The third brim segment surrounds the uppermost portion of the 

side wall and lies in spaced-apart relation to an exterior surface of the uppermost 

portion of the side wall. The second brim segment interconnects the first and third 

brim segments. The curved outer boundary surface is defined by, in series, a first 

convex curved outer surface of the first brim segment, a second convex curved outer 

surface of the second brim segment, and a third convex curved outer surface of the 

third brim segment. The annular inner sealing surface is provided on the first convex 

curved surface. The annular middle sealing surface is provided on the second convex 

curved surface. The annular outer sealing surface is provided on the third convex 

curved surface. 

[0021] 	In further embodiments, the brim further includes a fourth brim 

segment coupled to a free end of the third brim segment and formed to include an 

annular distal tip arranged to lie in spaced-apart relation to the exterior surface of the 

uppermost portion of the side wall. 

[0022] 	In further embodiments, the first, second, and third convex curved 

outer surfaces have a common center of curvature. 

[0023] 	Additional features of the present disclosure will become apparent to 

those skilled in the art upon consideration of illustrative embodiments exemplifying 

the best mode of carrying out the disclosure as presently perceived. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] 	The detailed description particularly refers to the accompanying 

figures in which: 

[0025] 	Fig. 1 is a perspective view of a lid in accordance with a first 

embodiment of the present disclosure and a cup before the lid is mounted on the cup 

and showing that the lid includes a central closure surrounded by a brim mount that is 

formed to include four seal rings that are shown in more detail in Fig. 4 and in mating 
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concave surface in mating engagement with the annular outer sealing portion of the 

curved exterior surface of the brim of the cup. 
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engagement with a brim of the cup and with an interior surface of an upper interior 

portion of the cup side wall just below the brim in Fig. 5; 

[0026] 	Fig. lA is an enlarged dead section of the cup taken along line 1A-1A 

of Fig. 1 showing an upper portion of the cup side wall and showing the cup brim; 

[0027] 	Fig. 2 is an enlarged top plan view of the lid of Fig. 1; 

[0028] 	Fig. 3 is a sectional view taken along line 3-3 of Fig. 2 showing the 

cross-sectional shape of the brim mount of the lid; 

[0029] 	Fig. 4 is an enlarged view of a portion of the brim mount taken from 

the circled region of Fig. 3 showing first, second, third, and fourth seal rings included 

in the brim mount of the lid and adapted to mate with interior and exterior portions of 

the cup brim and an upper interior portion of the cup side wall as shown, for example, 

in Fig. 5; 

[0030] 	Fig. 5 is a sectional view of the brim mount of Fig. 4 mounted on a 

companion cup to form a liquid container in accordance with the present disclosure to 

show an annular contact point between each of the four seal rings included in the brim 

mount of the lid and companion ring-shaped portions of the cup; 

[0031] 	Fig. 6A shows tooling used to form the brim mount of the lid shown 

in Figs. 3-5 and showing a cavity inner section (on the left) forming the inner seal and 

plug fit geometry of an inner part of the brim mount and a cavity outer section (on the 

right) forming the outer seal and snap geometry of an outer part of the brim mount; 

[0032] 	Fig. 6B shows the brim mount portion of Fig. 4 molded around the 

tooling portion of Fig. 6A during a lid-molding activity; 

[0033] 	Fig. 6C is a diagrammatic illustration showing an interference-fit 

condition that is established between the lid and cup shown in Fig. 1 when the lid is 

mounted on the cup; 

[0034] 	Fig. 7 is a perspective view of a lid in accordance with a second 

embodiment of the present disclosure and a cup before the lid is mounted on the cup 

and showing that the lid includes a ring-shaped brim mount adapted to mate with the 

brim of the cup and a central closure surrounded by the brim mount and that the brim 

mount is formed to include four seal rings that are shown in more detail in Fig. 10 and 

in mating engagement with a brim of a cup and with an interior surface of an upper 

interior portion of the cup side wall just below the brim in Fig. 10; 
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[0035] 	Fig. 8 is an enlarged top plan view of the lid of Fig. 7; 

[0036] 	Fig. 9 is an enlarged sectional view taken along line 9-9 of Fig. 8 

showing the cross-sectional shape of the brim mount of the lid; 

[0037] 	Fig. 10 is an enlarged sectional view of the portion of the brim mount 

circled in Fig. 9 showing the first, second, third, and fourth seal rings included in the 

brim mount of the lid and adapted to mate with interior and exterior portions of the 

cup brim and an upper interior portion of the cup side wall as shown, for example, in 

Fig. 11; 

[0038] 	Fig. 11 is a sectional view of the brim mount of Fig. 10 mounted on a 

companion cup to form a liquid container in accordance with the present disclosure to 

show an annular contact point between each of the four seal rings included in the brim 

mount of the lid and companion ring-shaped portions of the cup; 

[0039] 	Fig. 12 shows tooling used to form the brim mount of the lid as shown 

in Figs. 9-11 and showing a cavity inner section (on the left) forming the inner seal 

and plug fit geometry of an inner part of the brim mount and a cavity outer section (on 

the right) forming the outer seal and snap geometry of an outer part of the brim 

mount; 

[0040] 	Fig. 13 is a perspective view of the lid of Figs. 7 and 8 showing that 

the lid also includes an outlet closure positioned to lie at about a 10 o'clock position 

on an inclined top surface of the central closure in a closed position closing a liquid-

discharge outlet formed in the inclined top surface of the central closure; and 

[0041] 	Fig. 14 is a perspective view of the lid similar to Fig. 13 showing the 

outlet closure after it has been pivoted in a forward direction about a horizontal pivot 

axis to an outlet-opening position opening the liquid-discharge outlet to cause a nose-

shaped push lug included in the outlet closure to extend into a lug-receiving cavity 

formed in the inclined top surface of the central closure. 

DETAILED DESCRIPTION 

[0042] 	A liquid container in accordance with the present disclosure includes a 

cup 12 having a brim 20 and a lid including a brim mount that is configured to mate 

with the brim 20 of the cup 12 using an interference fit to establish a series of four 

annular liquid flow barriers between the lid and the cup 12. A first illustrative 
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formed in the inclined top surface of the central closure. 

DETAILED DESCRIPTION 

[0042] A liquid container in accordance with the present disclosure includes a 

cup 12 having a brim 20 and a lid including a brim mount that is configured to mate 

with the brim 20 of the cup 12 using an interference fit to establish a series of four 

annular liquid flow barriers between the lid and the cup 12. A first illustrative 
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embodiment of a container 10 including lid 14 having a brim mount 18 is shown in 

Figs. 1-6C, while a second illustrative embodiment of a container 10 including a lid 

114 having a brim mount 118 is shown in Figs. 7-14. 

[0043] 	A liquid container 10 in accordance with a first embodiment of the 

present disclosure includes a cup 12 and a lid 14 as shown in Fig. 1. Lid 14 is adapted 

to mate with brim 20 of cup 12 as suggested in Fig. 1. Lid 14 includes a central 

closure 16 formed to include a liquid-discharge outlet 64 and a brim mount 18 

coupled to central closure 16 and configured to be mounted on brim 20 of cup 12 to 

arrange central closure 16 to close a cup mouth 21 opening into an interior liquid 

reservoir chamber 25 formed in cup 12 as suggested in Fig. 1. Lid 14 is made of, for 

example, polystyrene, polypropylene, or polyethylene using a thermoforming process 

(or other suitable process) in illustrative embodiments. Cup 12 also includes a floor 

22 and a shell 23 mating with floor 22 and comprising brim 20 and a side wall 24 

extending from brim 20 toward floor 22. 

[0044] 	Central closure 16 of lid 14 rises upwardly above brim mount 18 in 

illustrative embodiments and includes a drink spout 60 including a top wall 62 formed 

to include a liquid-discharge outlet 64 as suggested in Figs. 1-3. In an illustrative 

embodiment, a consumer can drink liquid stored in cup 12 while lid 14 remains 

mounted on brim 20 of cup 12 through the liquid-discharge outlet 64 formed in lid 14. 

Drink spout 60 is adapted to be received in the mouth of a consumer desiring to drink 

a liquid stored in cup 12. Drink spout 60 is formed to include a high-elevation liquid-

discharge outlet 64 and is located inside a rear semicircular portion of brim mount 18 

as suggested in Fig. 2. Any liquid stored in interior liquid reservoir chamber 25 of 

cup 12 is in fluid communication with the liquid-discharge outlet 64 formed in top 

wall 62 of the upstanding drink spout 60 as suggested in Fig. 1. 

[0045] 	As shown in Figs. 1 and 2, cup 12 includes a brim 20, a floor 22, and a 

side wall 24 extending upwardly from floor 22 to brim 20. Side wall 24 and floor 22 

cooperate to form interior liquid reservoir chamber 25 of cup 12. It is within the 

scope of this disclosure to make cup 12 out of any suitable plastics, paper, or other 

material(s). It is within the scope of this disclosure to mount floor 22 in a suitable 

location at or near a lower edge of side wall 24. 
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[0046] 	An illustrative cross-sectional shape of an upper portion of cup 12 

taken along line 3-3 of Fig. 1 is shown in Fig. 1A. An upper portion 24U of cup side 

wall 24 mates with and merges into brim 20 to form, in illustrative embodiments, a 

monolithic hollow cup shell 23 comprising side wall 24 and brim 20. In illustrative 

embodiments, floor 22 of cup 12 is mated using any suitable means to a lower portion 

of side wall 24 to form cup 12. Thus, as suggested in Fig. 1, cup 12 comprises a shell 

23 and a floor 22 coupled to shell 23 to form an interior liquid reservoir chamber 25. 

Shell 23 includes brim 20 and side wall 24. 

[0047] 	Cup brim 20 is a monolithic element comprising, in series, four brim 

segments 201, 2011, 20111, and 201V as suggested in Fig. 1A. First brim segment 201 

is coupled to upper portion 24U of side wall 24 of shell 23. Third brim segment 20111 

surrounds upper portion 24U of side wall 24 and lies in spaced-apart relation to an 

exterior surface 24E of upper portion 24U of side wall 24. Second brim segment 2011 

interconnects first and third brim segments 201, 20111. Fourth segment 20IV is 

coupled to a free end of third segment 20111 and includes an annular distal tip 20T 

that, in illustrative embodiments, is arranged to lie in spaced-apart relation to exterior 

surface 24E of upper portion 24U of side wall 24. 

[0048] 	Intersecting x-axis and y-axis reference lines are provided on Fig. lA 

to divide the illustrated cross section of cup brim 20 and upper portion 24U of side 

wall 24 into four quadrants disposed about an origin 0 located at the intersection of 

the x-axis and y-axis reference lines. First brim segment 201 is located in a northwest 

first quadrant (I). Second brim segment 2011 is located in a northeast second quadrant 

(II). Third brim segment 20111 is located in a southeast third quadrant (III). Fourth 

brim segment 20IV and upper portion 24U of side wall 24 are located in a southwest 

fourth quadrant (IV). 

[0049] 	Brim 20 has a curved outer boundary surface 20B defined by, in series, 

a first convex curved outer surface 20IE of first brim segment 201, a second convex 

curved outer surface 201IE of second brim segment 2011, and a third convex curved 

outer surface 2011IE of third brim segment 20111 as shown, for example, in Fig. 1A. 

Curved outer boundary surface 20B of brim 20 has a rounded shape in vertical cross 

section that extends along a generally circular path to subtend an included angle 0 of 

at least 180° as shown, for example, in Fig. 1A. In an illustrative embodiment, first, 
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[0046] An illustrative cross-sectional shape of an upper portion of cup 12 

taken along line 3-3 of Fig. 1 is shown in Fig. 1A. An upper portion 24U of cup side 

wall 24 mates with and merges into brim 20 to form, in illustrative embodiments, a 

monolithic hollow cup shell 23 comprising side wall 24 and brim 20. In illustrative 

embodiments, floor 22 of cup 12 is mated using any suitable means to a lower portion 

of side wall 24 to form cup 12. Thus, as suggested in Fig. 1, cup 12 comprises a shell 

23 and a floor 22 coupled to shell 23 to form an interior liquid reservoir chamber 25. 

Shell 23 includes brim 20 and side wall 24. 

[0047] Cup brim 20 is a monolithic element comprising, in series, four brim 
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is coupled to upper portion 24U of side wall 24 of shell 23. Third brim segment 20III 

surrounds upper portion 24U of side wall 24 and lies in spaced-apart relation to an 

exterior surface 24E of upper portion 24U of side wall 24. Second brim segment 2011 

interconnects first and third brim segments 201, 20III. Fourth segment 20IV is 

coupled to a free end of third segment 20III and includes an annular distal tip 20T 

that, in illustrative embodiments, is arranged to lie in spaced-apart relation to exterior 

surface 24E of upper portion 24U of side wall 24. 

[0048] Intersecting x-axis and y-axis reference lines are provided on Fig. 1A 

to divide the illustrated cross section of cup brim 20 and upper portion 24U of side 

wall 24 into four quadrants disposed about an origin O located at the intersection of 

the x-axis and y-axis reference lines. First brim segment 201 is located in a northwest 

first quadrant (I). Second brim segment 2011 is located in a northeast second quadrant 

(II). Third brim segment 20III is located in a southeast third quadrant (III). Fourth 

brim segment 20IV and upper portion 24U of side wall 24 are located in a southwest 

fourth quadrant (IV). 

[0049] Brim 20 has a curved outer boundary surface 20B defined by, in series, 

a first convex curved outer surface 20IE of first brim segment 201, a second convex 

curved outer surface 20IIE of second brim segment 2011, and a third convex curved 

outer surface 20IIIE of third brim segment 20III as shown, for example, in Fig. 1A. 

Curved outer boundary surface 20B of brim 20 has a rounded shape in vertical cross 

section that extends along a generally circular path to subtend an included angle 0 of 

at least 180° as shown, for example, in Fig. 1A. In an illustrative embodiment, first, 
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second, and third convex curved outer surfaces 201E, 2011E, and 20111E have a 

common center of curvature and cooperate to subtend an angle 0 of about 270° as 

suggested in Fig. 1A. These outer surfaces cooperate to define an outer boundary 

surface characterized by a round shape. 

[0050] 	Lid 14 includes a central closure 16 formed to include liquid-discharge 

outlet 64 and a ring-shaped brim mount 18 arranged to surround central closure 16 as 

shown, for example, in Figs. 1 and 2. Brim mount 18 of lid 14 is configured to mate 

with brim 20 of cup 12 to hold central closure 16 in a stationary position closing a cup 

mouth 21 opening into interior liquid reservoir chamber 25 of cup 12 and placing 

liquid-discharge outlet 64 in fluid communication with any liquid stored in interior 

liquid reservoir chamber 25 of cup 12. 

[0051] 	Brim mount 18 of lid 14 includes four seal rings 81, 82, 83, and 84 as 

shown, for example, in Fig. 4. First seal ring 81 is arranged to mate with side wall 24 

of cup 12 to establish an annular liquid flow barrier between cup 12 and lid 14 as 

suggested in Fig. 5. Each remaining seal ring 82-84 is configured to mate with brim 

20 of cup 12 to establish an annular liquid flow barrier between cup 12 and lid 14 as 

suggested in Fig. 5. Each of seal rings 81-84 is defined by a taper as shown, for 

example, in Fig. 4. First, second, and fourth seal rings 81, 82, 84 are characterized by 

a generally positively sloping taper while third seal ring 83 is characterized by a 

generally negative sloping taper when viewed in the cross-sectional profile shown in 

Fig. 4. 

[0052] 	First seal ring 81 is configured to mate with a tapered (e.g., 

frustoconical) inner surface 241 of an upper portion 24U of side wall 24 to establish 

an annular liquid flow barrier between cup 12 and lid 14 as shown diagrammatically 

in Fig. lA and illustratively in Fig. 5. As suggested in Fig. 4, first seal ring 81 is 

tapered to have a steeply sloped frustoconical shape. 

[0053] 	Second seal ring 82 is arranged to engage an annular inner sealing 

portion on the first convex curved outer surface 201E of the first brim segment 201 to 

establish a second annular liquid flow barrier between cup 12 and lid 14. As 

suggested in Fig. 4, second seal ring 82 is tapered to have, for example, a 

frustoconical shape that is different from the frustoconical shape of the first seal ring 

81 and less steep. 
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[0054] 	Third seal ring 83 is arranged to engage an annular middle sealing 

portion on the second convex curved outer surface 2011E of the second brim segment 

2011 to establish a third annular liquid flow barrier. As suggested in Fig. 4, third seal 

ring 83 is tapered to have, for example, a frustoconical shape that is different from the 

frustoconical shapes of the first and second seal rings and less steep. 

[0055] 	Fourth seal ring 84 is arranged to engage an annular outer sealing 

portion on the third convex curved outer surface 20111E of the third brim segment 

20111 to establish a fourth annular liquid flow barrier. As suggested in Fig. 4, fourth 

seal ring 84 is tapered to, for example, curve about a center of curvature that is located 

in a position between the seal rings 81-84. 

[0056] 	Second seal ring 82 mates with an interior portion of cup brim 20 as 

suggested in Fig. 5. Third and fourth seal rings 83, 84 mate with an exterior portion 

of cup brim 20 while first seal ring 81 mates with a tapered inner surface 241 on an 

upper portion 24U of side wall 24 when lid 14 is mounted on brim 20 of cup 12 to 

close an opening 21 into an interior liquid reservoir chamber 25 formed in cup 12 as 

shown, for example, in Fig. 5. 

[0057] 	When viewed from another perspective, interior seal rings 81, 82 of the 

lid 14 cooperate to form two annular liquid flow barriers on an interior portion 231 of 

cup shell 23 as suggested in Figs. 1A, 4, and 5. A first seal ring 81 of lid 14 is 

arranged to engage a radially inwardly facing first annular seal surface provided at a 

first distance from cup floor 22 on interior portion 231 of cup shell 23 just below a 

junction (J) between brim 20 and side wall 24 of cup 12 as suggested in Fig. 5. A 

second seal ring 82 of lid 14 is located above first seal ring 81 as suggested in Fig. 4. 

Second seal ring 82 is arranged to engage a relatively higher radially inwardly facing 

second annular seal surface provided on first brim segment 201 at a relatively greater 

second distance from cup floor 22 on interior portion 231 of shell 23 at a location 

above first seal ring 81 and below the uppermost portion of brim 20 as suggested in 

Figs. 4 and 5. 

[0058] 	The two exterior seal rings 83, 84 of lid 14 when viewed from that 

same perspective cooperate to form two annular liquid flow barriers on an exterior 

portion 23E of cup shell 23 as suggested in Figs. 1A, 4, and 5. A third seal ring 83 of 

lid 14 is arranged to engage a radially outwardly facing third annular seal surface 
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[0054] Third seal ring 83 is arranged to engage an annular middle sealing 

portion on the second convex curved outer surface 20IIE of the second brim segment 

2011 to establish a third annular liquid flow barrier. As suggested in Fig. 4, third seal 

ring 83 is tapered to have, for example, a frustoconical shape that is different from the 

frustoconical shapes of the first and second seal rings and less steep. 

[0055] Fourth seal ring 84 is arranged to engage an annular outer sealing 

portion on the third convex curved outer surface 20IIIE of the third brim segment 

20III to establish a fourth annular liquid flow barrier. As suggested in Fig. 4, fourth 

seal ring 84 is tapered to, for example, curve about a center of curvature that is located 

in a position between the seal rings 81-84. 

[0056] Second seal ring 82 mates with an interior portion of cup brim 20 as 

suggested in Fig. 5. Third and fourth seal rings 83, 84 mate with an exterior portion 

of cup brim 20 while first seal ring 81 mates with a tapered inner surface 241 on an 

upper portion 24U of side wall 24 when lid 14 is mounted on brim 20 of cup 12 to 

close an opening 21 into an interior liquid reservoir chamber 25 formed in cup 12 as 

shown, for example, in Fig. 5. 

[0057] When viewed from another perspective, interior seal rings 81, 82 of the 

lid 14 cooperate to form two annular liquid flow barriers on an interior portion 231 of 

cup shell 23 as suggested in Figs. 1A, 4, and 5. A first seal ring 81 of lid 14 is 

arranged to engage a radially inwardly facing first annular seal surface provided at a 

first distance from cup floor 22 on interior portion 231 of cup shell 23 just below a 

junction (J) between brim 20 and side wall 24 of cup 12 as suggested in Fig. 5. A 

second seal ring 82 of lid 14 is located above first seal ring 81 as suggested in Fig. 4. 

Second seal ring 82 is arranged to engage a relatively higher radially inwardly facing 

second annular seal surface provided on first brim segment 201 at a relatively greater 

second distance from cup floor 22 on interior portion 231 of shell 23 at a location 

above first seal ring 81 and below the uppermost portion of brim 20 as suggested in 

Figs. 4 and 5. 

[0058] The two exterior seal rings 83, 84 of lid 14 when viewed from that 

same perspective cooperate to form two annular liquid flow barriers on an exterior 

portion 23E of cup shell 23 as suggested in Figs. 1A, 4, and 5. A third seal ring 83 of 

lid 14 is arranged to engage a radially outwardly facing third annular seal surface 
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provided on an upper brim segment 2011 of cup brim 20. A fourth seal ring 84 of lid 

14 is arranged to engage a radially outwardly facing fourth annular seal surface 

provided on a lower brim segment 20111 of cup brim 20 to lie below the third annular 

seal surface of cup brim 20. 

[0059] 	Brim mount 18 of lid 14 is mounted on a brim 20 of a companion cup 

12 to form a liquid container 10 in accordance with the first embodiment of the 

present disclosure to show an annular contact point (C1, C2, C3, C4) between each of 

the four seal rings 81, 82, 83, 84 included in brim mount 18 of lid 14 and companion 

ring-shaped portions of brim 20 of cup 12 as suggested in Fig. 5. Tooling 18T used to 

form brim mount 18 of lid 14 is shown in Figs. 6A-6B. (All dimensions are noted in 

inches.) 

[0060] 	Liquid container 10 includes a cup 12including a brim 20, a floor 22, 

and a side wall 24 extending from brim 20 toward floor 22 as shown, for example, in 

Fig. 1. Side wall 24 includes a frustoconical inner surface 241 cooperating with floor 

22 to form an interior liquid reservoir chamber 25 of cup 12. Brim 20 includes a 

curved outer boundary surface 20B mating with an uppermost portion 24U of the 

frustoconical inner surface 241 of side wall 24 and extending away from the 

uppermost portion 24U as suggested in Figs. 1 and 1A. 

[0061] 	The curved outer boundary surface 20B of brim 20 has a rounded 

shape in vertical cross section that extends along a generally circular path subtends an 

angle 0 of at least 180° as suggested in Fig. 1A. The curved outer boundary surface 

20B of brim 20 has an annular inner sealing portion 20IE adjacent to the frustoconical 

inner surface 241 of side wall 24, an annular outer sealing portion 20111E away from 

the inner sealing portion 201E, and an annular middle sealing portion 2011E interposed 

between the annular inner and outer sealing portions 201E, 20111E as suggested in Fig. 

1A. 

[0062] 	Liquid container 10 also includes a lid 14 including a central closure 

16 as suggested in Fig. 1. Brim mount 18 is configured to be mounted on the curved 

outer boundary surface 20B of brim 20 to retain central closure 16 in a position 

closing a mouth 21 opening into the interior liquid reservoir chamber 25 formed in 

cup 12. Brim mount 18 includes a first seal ring 81 arranged to engage the uppermost 

portion 24U of the frustoconical inner surface 241 of side wall 24 to establish a first 
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provided on an upper brim segment 2011 of cup brim 20. A fourth seal ring 84 of lid 

14 is arranged to engage a radially outwardly facing fourth annular seal surface 

provided on a lower brim segment 20III of cup brim 20 to lie below the third annular 

seal surface of cup brim 20. 

[0059] Brim mount 18 of lid 14 is mounted on a brim 20 of a companion cup 

12 to form a liquid container 10 in accordance with the first embodiment of the 

present disclosure to show an annular contact point (CI, C2, C3, C4) between each of 

the four seal rings 81, 82, 83, 84 included in brim mount 18 of lid 14 and companion 

ring-shaped portions of brim 20 of cup 12 as suggested in Fig. 5. Tooling 18T used to 

form brim mount 18 of lid 14 is shown in Figs. 6A-6B. (All dimensions are noted in 

inches.) 

[0060] Liquid container 10 includes a cup 12including a brim 20, a floor 22, 

and a side wall 24 extending from brim 20 toward floor 22 as shown, for example, in 

Fig. 1. Side wall 24 includes a frustoconical inner surface 241 cooperating with floor 

22 to form an interior liquid reservoir chamber 25 of cup 12. Brim 20 includes a 

curved outer boundary surface 20B mating with an uppermost portion 24U of the 

frustoconical inner surface 241 of side wall 24 and extending away from the 

uppermost portion 24U as suggested in Figs. 1 and 1A. 

[0061] The curved outer boundary surface 20B of brim 20 has a rounded 

shape in vertical cross section that extends along a generally circular path subtends an 

angle 0 of at least 180° as suggested in Fig. 1A. The curved outer boundary surface 

20B of brim 20 has an annular inner sealing portion 20IE adjacent to the frustoconical 

inner surface 241 of side wall 24, an annular outer sealing portion 20IIIE away from 

the inner sealing portion 20IE, and an annular middle sealing portion 20IIE interposed 

between the annular inner and outer sealing portions 20IE, 20IIIE as suggested in Fig. 

1A. 

[0062] Liquid container 10 also includes a lid 14 including a central closure 

16 as suggested in Fig. 1. Brim mount 18 is configured to be mounted on the curved 

outer boundary surface 20B of brim 20 to retain central closure 16 in a position 

closing a mouth 21 opening into the interior liquid reservoir chamber 25 formed in 

cup 12. Brim mount 18 includes a first seal ring 81 arranged to engage the uppermost 

portion 24U of the frustoconical inner surface 241 of side wall 24 to establish a first 
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annular liquid flow barrier between lid 14 and cup 12, a second seal ring 82 arranged 

to engage the annular inner sealing portion 201E of the curved outer boundary surface 

20B of brim 20 to establish a second annular liquid flow barrier between lid 14 and 

cup 12, a third seal ring 83 arranged to engage the annular middle sealing portion 

2011E of the curved outer boundary surface 20B of brim 20 to establish a third annular 

liquid flow barrier between lid 14 and cup 12, and a fourth seal ring 84 arranged to 

engage the annular outer sealing portion 20111E of the curved outer boundary surface 

20B of brim 20 to establish a fourth annular liquid flow barrier between lid 14 and 

cup 12. 

[0063] 	Each seal ring 81-84 is tapered to define a sloped inner surface that 

mates with a companion surface of cup 12 to establish one of the first, second, third, 

and fourth annular liquid flow barriers between lid 14 and cup 12 when lid 14 is 

mounted on cup 12 as suggested in Figs. 4 and 5. The sloped inner surface of each of 

the first, second, and fourth seal rings has a generally positive slope and the sloped 

inner surface of the third seal ring 83 has a generally negative slope in a selected 

cross-sectional profile of brim mount 18 as shown, for example, in Fig. 4. 

[0064] 	The slope of the second seal ring 82 is steeper than the slope of the 

fourth seal ring 84 and the slope of the first seal ring 81 is steeper than the slope of 

each of the second and fourth seal rings 82, 84 as suggested in Fig. 4. Each of the 

first, second, and third seal rings 81-83 has a frustoconical shape and the fourth seal 

ring has a curved shape. 

[0065] 	Fourth seal ring 84 has a concave shape and the generally negative 

slope of the fourth seal ring 84 is established by a plane (P) tangent to the fourth seal 

ring 84 as suggested in Fig. 4. Fourth seal ring 84 is arranged to face toward each of 

the first, second, and third seal rings 81-83 as suggested in Fig. 4. First seal ring 81 is 

arranged to face toward the fourth seal ring 84 and away from the second and third 

seal rings 82, 83. Second seal ring 82 is arranged to face toward the third and fourth 

seal rings 83, 84 and away from the first seal ring 81. Third seal ring 83 is arranged 

to face toward the first and second seal rings 81, 82 and away from the fourth seal 

ring 84. 

[0066] 	Each of the first, second, and third seal rings 81-83 has a frustoconical 

shape as suggested in Fig. 4. Fourth seal ring 84 has a curved shape to present a 
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annular liquid flow barrier between lid 14 and cup 12, a second seal ring 82 arranged 

to engage the annular inner sealing portion 20IE of the curved outer boundary surface 

20B of brim 20 to establish a second annular liquid flow barrier between lid 14 and 

cup 12, a third seal ring 83 arranged to engage the annular middle sealing portion 

20IIE of the curved outer boundary surface 20B of brim 20 to establish a third annular 

liquid flow barrier between lid 14 and cup 12, and a fourth seal ring 84 arranged to 

engage the annular outer sealing portion 20IIIE of the curved outer boundary surface 

20B of brim 20 to establish a fourth annular liquid flow barrier between lid 14 and 

cup 12. 

[0063] Each seal ring 81-84 is tapered to define a sloped inner surface that 

mates with a companion surface of cup 12 to establish one of the first, second, third, 

and fourth annular liquid flow barriers between lid 14 and cup 12 when lid 14 is 

mounted on cup 12 as suggested in Figs. 4 and 5. The sloped inner surface of each of 

the first, second, and fourth seal rings has a generally positive slope and the sloped 

inner surface of the third seal ring 83 has a generally negative slope in a selected 

cross-sectional profile of brim mount 18 as shown, for example, in Fig. 4. 

[0064] The slope of the second seal ring 82 is steeper than the slope of the 

fourth seal ring 84 and the slope of the first seal ring 81 is steeper than the slope of 

each of the second and fourth seal rings 82, 84 as suggested in Fig. 4. Each of the 

first, second, and third seal rings 81-83 has a frustoconical shape and the fourth seal 

ring has a curved shape. 

[0065] Fourth seal ring 84 has a concave shape and the generally negative 

slope of the fourth seal ring 84 is established by a plane (P) tangent to the fourth seal 

ring 84 as suggested in Fig. 4. Fourth seal ring 84 is arranged to face toward each of 

the first, second, and third seal rings 81-83 as suggested in Fig. 4. First seal ring 81 is 

arranged to face toward the fourth seal ring 84 and away from the second and third 

seal rings 82, 83. Second seal ring 82 is arranged to face toward the third and fourth 

seal rings 83, 84 and away from the first seal ring 81. Third seal ring 83 is arranged 

to face toward the first and second seal rings 81, 82 and away from the fourth seal 

ring 84. 

[0066] Each of the first, second, and third seal rings 81-83 has a frustoconical 

shape as suggested in Fig. 4. Fourth seal ring 84 has a curved shape to present a 
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concave surface in mating engagement with the annular outer sealing portion 20IIIE 

of the curved outer boundary surface 20B of brim 20 of cup 12. Lid 14 is made of an 

elastic plastics material. Each of the first, second, third, and fourth seal rings 81-84 

has an undeflected shape preparatory to mating engagement of brim mount 18 of lid 

14 and cup 12 as suggested in Fig. 4. Each of the first, second, third, and fourth seal 

rings 81-84 has a different deflected shape once brim mount 18 of lid 14 is engaged 

with cup 12 to assume a mounted position on the cup 12 as suggested in Figs. 5 and 

6C. A variation of about 0.010 inch between the undeflected and deflected shapes of 

each of the first, second, third, and fourth seal rings 81-84 defines an interference fit 

established between brim mount 18 of lid 14 and brim 20 of cup 12 when lid 14 is 

mounted on cup 12. The sloped inner surface of each of the first, second, and fourth 

seal rings 81, 82, 84 has a generally positive slope and the sloped inner surface of the 

third seal ring 83 has a generally negative slope in a selected cross-sectional profile of 

brim mount 18. 

[0067] 	The drink cup lid seal geometry established in accordance with the 

present disclosure and embodied in brim mount 18 of lid 14 facilitates mating 

engagement of cup brim 20 and brim mount 18 when lid 14 is mounted on cup 12 to 

allow the lidded cup to pass a leak test such as the well-known Montreal leak test. 

Users of drink cups object when lidded cups filled with liquid, particularly hot liquid, 

leak at the seal. This is especially frustrating for consumers when the sip spout of the 

lid is aligned with a vertical seam of the side wall of the cup. 

[0068] 	In a Montreal leak test, with the lid sip spout set at the cup seam, the 

cup is filled and held at a 45°-75° angle relative to horizontal. The cup is filled with 

hot water and the number of drops that leak during a ten second interval is recorded. 

The Montreal leak test allows for up to two drops to fall when setting the cup down 

on the testing surface. 

[0069] 	As suggested in Fig. 5, lid geometry is established in accordance with 

the present disclosure to provide four linear formed surfaces (i.e., annular seal 

surfaces) defined by seal rings 81-84 of brim mount 18 of lid 14 to ensure that a seal 

or contact point is maintained on the somewhat variable round brim 20 of cup 12. 

Such a lid geometry in accordance with the present disclosure allows brim mount 18 

of lid 14 to match closely the shape of round cup brim 20 to make consistent 
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unbroken contact with a rolled or formed brim geometry that may vary from cup to 

cup. Lid 14 can thus be used with confidence in drink cup applications where leak 

resistance is important. The lid geometry disclosed herein is applicable to 

thermoformed lids and lids formed in other ways. 

[0070] 	Lid 14 is maintained in sealing contact with cup 12 to establish a series 

of annular liquid flow barriers using an interference fit a suggested diagrammatically 

in Fig. 6C. The designed interference between brim mount 18 of lid 14 and brim 20 

of cup 12 at annular contact points Cl, C2, C3, and C4 is about 0.010 inch in an 

illustrative embodiment. 

[0071] 	In illustrative embodiments, lid 14 is a reclosable lid hat is 

thermoformed using, for example, a polypropylene material. The geometry of brim 

mount 18 has been established in accordance with the present disclosure to pass a 

Montreal leak test and to be used on cups holding both cold and hot liquids. Another 

example of a lid 114 and its brim mount 118 made with a leak-resistant geometry in 

accordance with the present disclosure is shown in Figs. 7-14 and is described herein. 

[0072] 	A liquid container 110 in accordance with a second embodiment of the 

present disclosure includes a cup 12 and a lid 114 as shown in Fig. 7. Lid 114 

includes a central closure 116 formed to include a liquid-discharge outlet 164, a 

pivotable outlet closure 117, and brim mount 180 coupled to central closure 116 and 

configured to be mounted on a brim 20 of cup 12 to arrange central closure 116 to 

close a cup mouth 21 opening into an interior liquid reservoir chamber 25 formed in 

cup 12 as suggested in Fig. 7. Lid 114 is made of, for example, polystyrene, 

polypropylene, or polyethylene using a thermoforming process (or other suitable 

process) in illustrative embodiments. 

[0073] 	Central closure 116 includes a drink spout 160 including an inclined 

top wall 162 formed to include a liquid-discharge outlet 164 and to include a closure 

retainer 168 as suggested in Figs. 7-9. Inclined top wall 162 slopes downwardly 

toward brim mount 180 from a high point at liquid-discharge outlet 164 as suggested 

in Figs. 7 and 8. Outlet closure 117 is mounted on central closure 116 for pivotable 

movement about pivot axis 117A between a closed position closing liquid-discharge 

outlet 164 as shown in Figs. 7-9 and 13 and an opened position opening liquid-

discharge outlet 164 and mating with the closure retainer 168 provided on inclined top 
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unbroken contact with a rolled or formed brim geometry that may vary from cup to 
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outlet 164 as shown in Figs. 7-9 and 13 and an opened position opening liquid-

discharge outlet 164 and mating with the closure retainer 168 provided on inclined top 
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wall 162 of drink spout 160 to retain outlet closure 117 in an opened position as 

shown in Fig. 14. 

[0074] 	As shown in Figs. 7 and 8, cup 12 includes a brim 20, a floor 22, and a 

side wall 24 extending upwardly from floor 22 to brim 20. Side wall 24 and floor 22 

cooperate to form interior liquid reservoir chamber 25 of cup 12. Brim 20 and an 

upper portion 24U of side wall 24 are shown in more detail in Fig. lA and described 

herein. It is within the scope of this disclosure to make cup 12 out of any suitable 

plastics, paper, or other material(s). 

[0075] 	In an illustrative embodiment, a consumer can drink liquid stored in 

cup 12 while lid 114 remains mounted on the brim 20 of cup 12 through the opened 

liquid-discharge outlet 164 formed in lid 114 after the consumer has pivoted outlet 

closure 117 to an opened position shown, for example, in Fig. 14. In an illustrative 

embodiment, central closure 116 of lid 114 includes a drink spout 160 formed to 

include liquid-discharge outlet 164. Drink spout 160 is adapted to be received in the 

mouth of a consumer desiring to drink a liquid stored in cup 12 once outlet closure 

117 has been moved to an opened position. 

[0076] 	Central closure 116 rises upwardly above brim mount 180 as suggested 

in Figs. 7 and 9. Drink spout 160 is formed to include a high-elevation liquid-

discharge outlet 164 and is located inside a rear semicircular portion 118R of brim 

mount 180 as suggested in Fig. 8. Any liquid stored in interior liquid reservoir 

chamber 25 of cup 12 is in fluid communication with the liquid-discharge outlet 164 

formed in the inclined top wall 162 of the upstanding drink spout 160 as suggested in 

Fig. 7. 

[0077] 	Outlet closure 117 includes an annular closure plate 171, an upstanding 

nose-shaped closure-anchor lug 172 coupled to an inner edge of annular closure plate 

171, and a hinge 173 coupled to a forwardly facing segment of an outer edge of 

annular closure plate 171 and to drink spout 160 along horizontally extending pivot 

axis 117 as shown, for example, in Figs. 7 and 8. Annular closure plate 171 is a 

flange coupled to a lower edge of upstanding nose-shaped closure-anchor lug 172 and 

arranged to extend outwardly therefrom to lie in substantially coplanar relation to 

inclined top wall 162 of drink spout 160 when outlet closure 117 occupies the closed 
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nose-shaped closure-anchor lug 172 coupled to an inner edge of annular closure plate 

171, and a hinge 173 coupled to a forwardly facing segment of an outer edge of 

annular closure plate 171 and to drink spout 160 along horizontally extending pivot 
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arranged to extend outwardly therefrom to lie in substantially coplanar relation to 

inclined top wall 162 of drink spout 160 when outlet closure 117 occupies the closed 
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position as suggested in Figs. 7-9. Lid 114 is thermoformed to position outlet closure 

117 normally in the closed position in an illustrative embodiment. 

[0078] 	Closure retainer 168 is formed in inclined top wall 162 of drink spout 

160 as suggested in Figs. 7-9, 13, and 14. Closure retainer 168 is formed to include 

an upwardly facing lug-receiving cavity 168C bounded by four side walls 168S1, 

168S2, 168S3, and 168S4 and a floor 168F arranged to mate with lower edges of side 

walls 168S1, 168S2, 168S3, and 168S4 as shown, for example, in Fig. 8. As 

suggested in Fig. 14, one or more of side walls 168S1, 168S2, 168S3, and 168S4 of 

closure retainer 168 are configured to cooperate to provide detent means for retaining 

a tip of nose-shaped closure-anchor lug 172 of outlet closure 117 in lug-receiving 

cavity 168C. It is within the scope of this disclosure to provide closure-anchor lug 

172 with any suitable shape. 

[0079] 	Liquid container 110 comprises a lid 114 adapted to mate with brim 20 

of a cup 12 as suggested in Fig. 7. Cup 12 also includes a floor 22 and a side wall 24 

mating with floor 22 and extending from brim 20 toward floor 22. Cup 12 comprises 

a shell 23 and a floor 22 coupled to shell 23 to form an interior liquid reservoir 

chamber 25. Shell 23 includes brim 20 and side wall 24. Shell 23 includes an interior 

portion 231 and an exterior portion 230 as described and disclosed herein. 

[0080] 	Lid 114 includes a central closure 116 formed to include liquid-

discharge outlet 164 and a ring-shaped brim mount 180 arranged to surround central 

closure 116 as shown, for example, in Figs. 7 and 8. Brim mount 180 of lid 114 is 

configured to mate with brim 20 of cup 12 to hold central closure 116 in a stationary 

position closing a cup mouth 21 opening into interior liquid reservoir chamber 25 of 

cup 12 and placing liquid-discharge outlet 164 in fluid communication with any liquid 

stored in interior liquid reservoir chamber 25 of cup 12. 

[0081] 	Brim mount 180 of lid 114 includes four seal rings 181, 182, 183, and 

184 as shown, for example, in Fig. 10. First seal ring 81 is configured to mate with a 

frustoconical inner surface 241 of an upper portion 24U of side wall 24 to establish an 

annular liquid flow barrier between cup 12 and lid 14 as shown diagrammatically in 

Fig. 10 and illustratively in Fig. 11. As suggested in Fig. 10, first seal ring 181 has a 

steeply sloped frustoconical shape. Each remaining seal ring 182-184 is configured to 
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position as suggested in Figs. 7-9. Lid 114 is thermoformed to position outlet closure 

117 normally in the closed position in an illustrative embodiment. 
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closure retainer 168 are configured to cooperate to provide detent means for retaining 

a tip of nose-shaped closure-anchor lug 172 of outlet closure 117 in lug-receiving 

cavity 168C. It is within the scope of this disclosure to provide closure-anchor lug 

172 with any suitable shape. 
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of a cup 12 as suggested in Fig. 7. Cup 12 also includes a floor 22 and a side wall 24 

mating with floor 22 and extending from brim 20 toward floor 22. Cup 12 comprises 

a shell 23 and a floor 22 coupled to shell 23 to form an interior liquid reservoir 

chamber 25. Shell 23 includes brim 20 and side wall 24. Shell 23 includes an interior 

portion 231 and an exterior portion 230 as described and disclosed herein. 

[0080] Lid 114 includes a central closure 116 formed to include liquid-

discharge outlet 164 and a ring-shaped brim mount 180 arranged to surround central 

closure 116 as shown, for example, in Figs. 7 and 8. Brim mount 180 of lid 114 is 

configured to mate with brim 20 of cup 12 to hold central closure 116 in a stationary 

position closing a cup mouth 21 opening into interior liquid reservoir chamber 25 of 

cup 12 and placing liquid-discharge outlet 164 in fluid communication with any liquid 

stored in interior liquid reservoir chamber 25 of cup 12. 

[0081] Brim mount 180 of lid 114 includes four seal rings 181, 182, 183, and 

184 as shown, for example, in Fig. 10. First seal ring 81 is configured to mate with a 

frustoconical inner surface 241 of an upper portion 24U of side wall 24 to establish an 

annular liquid flow barrier between cup 12 and lid 14 as shown diagrammatically in 

Fig. 10 and illustratively in Fig. 11. As suggested in Fig. 10, first seal ring 181 has a 

steeply sloped frustoconical shape. Each remaining seal ring 182-184 is configured to 



WO 2014/152203 	 PCT/US2014/027067 

-18- 

mate with brim 120 of cup 112 to establish an annular liquid flow barrier 

therebetween as suggested in Fig. 11. 

[0082] 	Second seal ring 82 is arranged to engage an annular inner sealing 

portion on the first convex curved outer surface 201E of the first brim segment 201 to 

establish a second annular liquid flow barrier between cup 12 and lid 14. As 

suggested in Fig. 10, second seal ring 182 has a frustoconical shape that is different 

from the frustoconical shape of the first seal ring 181 and less steep. 

[0083] 	Third seal ring 83 is arranged to engage an annular middle sealing 

portion on the second convex curved outer surface 2011E of the second brim segment 

2011 to establish a third annular liquid flow barrier. As suggested in Fig. 10, third seal 

ring 183 has a frustoconical shape that is different from the frustoconical shapes of the 

first and second seal rings 181, 182 and less steep. 

[0084] 	Fourth seal ring 84 is arranged to engage an annular outer sealing 

portion on the third convex curved outer surface 20111E of the third brim segment 

20111 to establish a fourth annular liquid flow barrier. As suggested in Fig. 10, fourth 

seal ring 184 is curved about a center of curvature that is located in a position between 

the seal rings 181-184. 

[0085] 	Second seal ring 182 mates with an interior portion of cup brim 20 as 

suggested in Fig. 11. Third and fourth seal rings 183, 184 mate with an exterior 

portion of cup brim 20 when lid 114 is mounted on brim 20 of cup 12 to close an 

opening 21 into an interior region 25 formed in cup 12 as shown, for example, in Fig. 

11. 

[0086] 	When viewed from another perspective, interior seal rings 181, 182 of 

the lid 14 cooperate to form two annular liquid flow barriers on an interior portion 231 

of cup shell 23 as suggested in Figs. 1A, 10, and 11. A first seal ring 181 of lid 114 is 

arranged to engage a radially inwardly facing first annular seal surface provided at a 

first distance from cup floor 22 on interior portion 231 of shell 23 substantially just 

below a junction (J) between brim 20 and side wall 24 of cup 12 as suggested in Fig. 

11. A second seal ring 182 of lid 114 is located above first seal ring 181 as suggested 

in Fig. 10. Second seal ring 182 is arranged to engage a relatively higher radially 

inwardly facing second annular seal surface provided on first brim segment 201 at a 

relatively greater second distance from cup floor 22 on interior portion 231 of shell 23 
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mate with brim 120 of cup 112 to establish an annular liquid flow barrier 

therebetween as suggested in Fig. 11. 

[0082] Second seal ring 82 is arranged to engage an annular inner sealing 
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from the frustoconical shape of the first seal ring 181 and less steep. 

[0083] Third seal ring 83 is arranged to engage an annular middle sealing 

portion on the second convex curved outer surface 20IIE of the second brim segment 

2011 to establish a third annular liquid flow barrier. As suggested in Fig. 10, third seal 

ring 183 has a frustoconical shape that is different from the frustoconical shapes of the 

first and second seal rings 181, 182 and less steep. 

[0084] Fourth seal ring 84 is arranged to engage an annular outer sealing 
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seal ring 184 is curved about a center of curvature that is located in a position between 
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[0085] Second seal ring 182 mates with an interior portion of cup brim 20 as 

suggested in Fig. 11. Third and fourth seal rings 183, 184 mate with an exterior 

portion of cup brim 20 when lid 114 is mounted on brim 20 of cup 12 to close an 
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[0086] When viewed from another perspective, interior seal rings 181, 182 of 
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of cup shell 23 as suggested in Figs. 1A, 10, and 11. A first seal ring 181 of lid 114 is 

arranged to engage a radially inwardly facing first annular seal surface provided at a 

first distance from cup floor 22 on interior portion 231 of shell 23 substantially just 

below a junction (J) between brim 20 and side wall 24 of cup 12 as suggested in Fig. 

11. A second seal ring 182 of lid 114 is located above first seal ring 181 as suggested 
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relatively greater second distance from cup floor 22 on interior portion 231 of shell 23 
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at a location above first seal ring 181 and below the uppermost portion of brim 20 as 

suggested in Figs. 10 and 11. 

[0087] 	The two exterior seal rings 183, 184 of lid 114 cooperate to form two 

annular liquid flow barriers on an exterior portion 23E of cup shell 23 as suggested in 

Figs. 1A, 10, and 11. A third seal ring 183 of lid 114 is arranged to engage a radially 

outwardly facing third annular seal surface provided on an upper brim segment 2011 

of cup brim 20. A fourth seal ring 184 of lid 114 is arranged to engage a radially 

outwardly facing fourth annular seal surface provided on a lower brim segment 20111 

of cup brim 20 to lie below the third annular seal surface of cup brim 20. 

[0088] 	Brim mount 180 is mounted on a companion cup 12 to form a liquid 

container 110 in accordance with the second embodiment of the present disclosure to 

show an annular contact point (C1, C2, C3, C4) between each of the four seal rings 

181, 182, 183, 184 included in brim mount 180 of lid 114 and companion ring-shaped 

portions of brim 20 of cup 12 as suggested in Fig. 11. Tooling used to form brim 

mount 180 of lid 114 is shown in Figs. 9-11. (All dimensions are noted in inches.) A 

cavity inner section 1801 forms the plug fit geometry of an inner part of brim mount 

180. A cavity exterior section 180E forms the seal and snap geometry of an outer part 

of brim mount 180 as suggested in Figs. 13 and 14. 

[0089] 	The following numbered clauses include embodiments that are 

contemplated and non-limiting: 

[0090] 	Clause 1. 	A liquid container comprising 

[0091] 	a cup including a brim, a floor, and a side wall extending from the brim 

toward the floor, the side wall including a frustoconical inner surface cooperating 

with the floor to form an interior liquid reservoir chamber of the cup, the brim 

including a curved outer boundary surface mating with an uppermost portion of the 

frustoconical inner surface of the side wall and extending away from the uppermost 

portion, the curved outer boundary surface of the brim having a rounded shape in 

vertical cross section that extends along a generally circular path subtends an angle of 

at least 180°, the curved outer boundary surface of the brim having an annular inner 

sealing portion adjacent to the frustoconical inner surface of the side wall, an annular 

outer sealing portion away from the inner sealing portion, and an annular middle 

seating portion interposed between the annular inner and outer sealing portions, and 
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at a location above first seal ring 181 and below the uppermost portion of brim 20 as 

suggested in Figs. 10 and 11. 

[0087] The two exterior seal rings 183, 184 of lid 114 cooperate to form two 

annular liquid flow barriers on an exterior portion 23E of cup shell 23 as suggested in 

Figs. 1A, 10, and 11. A third seal ring 183 of lid 114 is arranged to engage a radially 

outwardly facing third annular seal surface provided on an upper brim segment 2011 

of cup brim 20. A fourth seal ring 184 of lid 114 is arranged to engage a radially 

outwardly facing fourth annular seal surface provided on a lower brim segment 20III 

of cup brim 20 to lie below the third annular seal surface of cup brim 20. 

[0088] Brim mount 180 is mounted on a companion cup 12 to form a liquid 

container 110 in accordance with the second embodiment of the present disclosure to 

show an annular contact point (CI, C2, C3, C4) between each of the four seal rings 

181, 182, 183, 184 included in brim mount 180 of lid 114 and companion ring-shaped 

portions of brim 20 of cup 12 as suggested in Fig. 11. Tooling used to form brim 

mount 180 of lid 114 is shown in Figs. 9-11. (All dimensions are noted in inches.) A 

cavity inner section 1801 forms the plug fit geometry of an inner part of brim mount 

180. A cavity exterior section 180E forms the seal and snap geometry of an outer part 

of brim mount 180 as suggested in Figs. 13 and 14. 

[0089] The following numbered clauses include embodiments that are 

contemplated and non-limiting: 

[0090] Clause 1. A liquid container comprising 

[0091] a cup including a brim, a floor, and a side wall extending from the brim 

toward the floor, the side wall including a frustoconical inner surface cooperating 

with the floor to form an interior liquid reservoir chamber of the cup, the brim 

including a curved outer boundary surface mating with an uppermost portion of the 

frustoconical inner surface of the side wall and extending away from the uppermost 

portion, the curved outer boundary surface of the brim having a rounded shape in 

vertical cross section that extends along a generally circular path subtends an angle of 

at least 180°, the curved outer boundary surface of the brim having an annular inner 

sealing portion adjacent to the frustoconical inner surface of the side wall, an annular 

outer sealing portion away from the inner sealing portion, and an annular middle 

seating portion interposed between the annular inner and outer sealing portions, and 
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[0092] 	a lid including a central closure and a brim mount coupled to the 

central closure and configured to be mounted on the curved outer boundary surface of 

the brim to retain the central closure in a position closing a mouth opening into the 

interior liquid reservoir chamber formed in the cup, the brim mount including a first 

seal ring arranged to engage the uppermost portion of the frustoconical inner surface 

of the side wall to establish a first annular liquid flow barrier between the lid and the 

cup, a second seal ring arranged to engage the annular inner sealing portion of the 

curved outer boundary surface of the brim to establish a second annular liquid flow 

barrier between the lid and the cup, a third seal ring arranged to engage the annular 

middle sealing portion of the curved outer boundary surface of the brim to establish a 

third annular liquid flow barrier between the lid and the cup, and a fourth seal ring 

arranged to engage the annular outer sealing portion of the curved outer boundary 

surface of the brim to establish a fourth annular liquid flow barrier between the lid 

and the cup. 

[0093] 	Clause 2. 	The liquid container of any preceding clause, wherein 

each seal ring is tapered to define a sloped inner surface that mates with a companion 

surface of the cup to establish one of the first, second, third, and fourth annular liquid 

flow barriers between the lid and the cup when the lid is mounted on the cup. 

[0094] 	Clause 3. 	The liquid container of any preceding clause, wherein 

the sloped inner surface of each of the first, second, and fourth seal rings has a 

generally positive slope and the sloped inner surface of the third seal ring has a 

generally negative slope in a selected cross-sectional profile of the brim mount. 

[0095] 	Clause 4. 	The liquid container of any preceding clause, wherein 

the slope of the second seal ring is steeper than the slope of the fourth seal ring and 

the slope of the first seal ring is steeper than the slope of each of the second and fourth 

seal rings. 

[0096] 	Clause 5. 	The liquid container of any preceding clause, wherein 

each of the first, second, and third seal rings has a frustoconical shape and the fourth 

seal ring has a curved shape. 

[0097] 	Clause 6. 	The liquid container of any preceding clause, wherein 

the fourth seal ring has a concave shape and the generally negative slope of the fourth 

seal ring is established by a plane tangent to the fourth seal ring. 
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[0098] 	Clause 7. 	The liquid container of any preceding clause, wherein 

the fourth seal ring is arranged to face toward each of the first, second, and third seal 

rings, the first seal ring is arranged to face toward the fourth seal ring and away from 

the second and third seal rings, the second seal ring is arranged to face toward the 

third and fourth seal rings and away from the first seal ring, and the third seal ring is 

arranged to face toward the first and second seal rings and away from the fourth seal 

ring. 

[0099] 	Clause 8. 	The liquid container of any preceding clause, wherein 

each of the first, second, and third seal rings has a frustoconical shape and the fourth 

seal ring has a curved shape to present a concave surface in mating engagement with 

the annular outer sealing portion of the curved exterior surface of the brim of the cup. 

[00100] 	Clause 9. 	The liquid container of any preceding clause, wherein 

the lid is made of an elastic plastics material, each of the first, second, third, and 

fourth seal rings has an undeflected shape preparatory to mating engagement of the 

brim mount of the lid and the cup, and each of the first, second, third, and fourth seal 

rings has a different deflected shape once the brim mount of the lid is engaged with 

the cup to assume a mounted position on the cup, and a variation of about 0.010 inch 

between the undeflected and deflected shapes of each of the first, second, third, and 

fourth seal rings defines an interference fit established between the brim mount of the 

lid and the brim of the cup when the lid is mounted on the cup. 

[00101] 	Clause 10. 	The liquid container of any preceding clause, wherein 

the sloped inner surface of each of the first, second, and fourth seal rings has a 

generally positive slope and the sloped inner surface of the third seal ring has a 

generally negative slope in a selected cross-sectional profile of the brim mount. 

[00102] 	Clause 11. 	The liquid container of any preceding clause, wherein 

the fourth seal ring is arranged to face toward each of the first, second, and third seal 

rings, the first seal ring is arranged to face toward the fourth seal ring and away from 

the second and third seal rings, the second seal ring is arranged to face toward the 

third and fourth seal rings and away from the first seal ring, and the third seal ring is 

arranged to face toward the first and second seal rings and away from the fourth seal 

ring. 
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[00103] 	Clause 12. 	The liquid container of any preceding clause, wherein 

each of the first, second, and third seal rings has a frustoconical shape and the fourth 

seal ring has a curved shape to present a concave surface in mating engagement with 

the annular outer sealing portion of the curved exterior surface of the brim of the cup. 

[00104] 	Clause 13. 	The liquid container of any preceding clause, wherein 

the brim of the cup includes, in series, a first brim segment coupled to the uppermost 

portion of the side wall, a second brim segment coupled to the first brim segment, and 

a third brim segment coupled to the second brim segment, the third brim segment 

surrounds the uppermost portion of the side wall and lies in spaced-apart relation to an 

exterior surface of the uppermost portion of the side wall, the second brim segment 

interconnects the first and third brim segments, the curved outer boundary surface is 

defined by, in series, a first convex curved outer surface of the first brim segment, a 

second convex curved outer surface of the second brim segment, and a third convex 

curved outer surface of the third brim segment, the annular inner sealing surface is 

provided on the first convex curved surface, the annular middle sealing surface is 

provided on the second convex curved surface, and the annular outer sealing surface 

is provided on the third convex curved surface. 

[00105] 	Clause 14. 	The liquid container of any preceding clause, wherein 

the brim further includes a fourth brim segment coupled to a free end of the third brim 

segment and formed to include an annular distal tip arranged to lie in spaced-apart 

relation to the exterior surface of the uppermost portion of the side wall. 

[00106] 	Clause 15. 	The liquid container of any preceding clause, wherein 

the first, second, and third convex curved outer surfaces have a common center of 

curvature. 
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CLAIMS 

1. A liquid container comprising 

a cup including a brim, a floor, and a side wall extending from the brim 

toward the floor, the side wall including a frustoconical inner surface cooperating 

with the floor to form an interior liquid reservoir chamber of the cup, the brim 

including a curved outer boundary surface mating with an uppermost portion of the 

frustoconical inner surface of the side wall and extending away from the uppermost 

portion, the curved outer boundary surface of the brim having a rounded shape in 

vertical cross section that extends along a generally circular path subtends an angle of 

at least 180°, the curved outer boundary surface of the brim having an annular inner 

sealing portion adjacent to the frustoconical inner surface of the side wall, an annular 

outer sealing portion away from the inner sealing portion, and an annular middle 

seating portion interposed between the annular inner and outer sealing portions, and 

a lid including a central closure and a brim mount coupled to the 

central closure and configured to be mounted on the curved outer boundary surface of 

the brim to retain the central closure in a position closing a mouth opening into the 

interior liquid reservoir chamber formed in the cup, the brim mount including a first 

seal ring arranged to engage the uppermost portion of the frustoconical inner surface 

of the side wall to establish a first annular liquid flow barrier between the lid and the 

cup, a second seal ring arranged to engage the annular inner sealing portion of the 

curved outer boundary surface of the brim to establish a second annular liquid flow 

barrier between the lid and the cup, a third seal ring arranged to engage the annular 

middle sealing portion of the curved outer boundary surface of the brim to establish a 

third annular liquid flow barrier between the lid and the cup, and a fourth seal ring 

arranged to engage the annular outer sealing portion of the curved outer boundary 

surface of the brim to establish a fourth annular liquid flow barrier between the lid 

and the cup. 

2. The liquid container of claim 1, wherein each seal ring is 

tapered to define a sloped inner surface that mates with a companion surface of the 
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cup to establish one of the first, second, third, and fourth annular liquid flow barriers 

between the lid and the cup when the lid is mounted on the cup. 

3. The liquid container of claim 2, wherein the sloped inner 

surface of each of the first, second, and fourth seal rings has a generally positive slope 

and the sloped inner surface of the third seal ring has a generally negative slope in a 

selected cross-sectional profile of the brim mount. 

4. The liquid container of claim 3, wherein the slope of the second 

seal ring is steeper than the slope of the fourth seal ring and the slope of the first seal 

ring is steeper than the slope of each of the second and fourth seal rings. 

5. The liquid container of claim 4, wherein each of the first, 

second, and third seal rings has a frustoconical shape and the fourth seal ring has a 

curved shape. 

6. The liquid container of claim 3, wherein the fourth seal ring has 

a concave shape and the generally negative slope of the fourth seal ring is established 

by a plane tangent to the fourth seal ring. 

7. The liquid container of claim 6, wherein the fourth seal ring is 

arranged to face toward each of the first, second, and third seal rings, the first seal 

ring is arranged to face toward the fourth seal ring and away from the second and 

third seal rings, the second seal ring is arranged to face toward the third and fourth 

seal rings and away from the first seal ring, and the third seal ring is arranged to face 

toward the first and second seal rings and away from the fourth seal ring. 

8. The liquid container of claim 2, wherein each of the first, 

second, and third seal rings has a frustoconical shape and the fourth seal ring has a 

curved shape to present a concave surface in mating engagement with the annular 

outer sealing portion of the curved exterior surface of the brim of the cup. 

9. The liquid container of claim 8, wherein the lid is made of an 

elastic plastics material, each of the first, second, third, and fourth seal rings has an 

undeflected shape preparatory to mating engagement of the brim mount of the lid and 

the cup, and each of the first, second, third, and fourth seal rings has a different 

deflected shape once the brim mount of the lid is engaged with the cup to assume a 

mounted position on the cup, and a variation of about 0.010 inch between the 

undeflected and deflected shapes of each of the first, second, third, and fourth seal 
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rings defines an interference fit established between the brim mount of the lid and the 

brim of the cup when the lid is mounted on the cup. 

10. The liquid container of claim 9, wherein the sloped inner 

surface of each of the first, second, and fourth seal rings has a generally positive slope 

and the sloped inner surface of the third seal ring has a generally negative slope in a 

selected cross-sectional profile of the brim mount. 

11. The liquid container of claim 1, wherein the fourth seal ring is 

arranged to face toward each of the first, second, and third seal rings, the first seal 

ring is arranged to face toward the fourth seal ring and away from the second and 

third seal rings, the second seal ring is arranged to face toward the third and fourth 

seal rings and away from the first seal ring, and the third seal ring is arranged to face 

toward the first and second seal rings and away from the fourth seal ring. 

12. The liquid container of claim 1, wherein each of the first, 

second, and third seal rings has a frustoconical shape and the fourth seal ring has a 

curved shape to present a concave surface in mating engagement with the annular 

outer sealing portion of the curved exterior surface of the brim of the cup. 

13. The liquid container of claim 1, wherein the brim of the cup 

includes, in series, a first brim segment coupled to the uppermost portion of the side 

wall, a second brim segment coupled to the first brim segment, and a third brim 

segment coupled to the second brim segment, the third brim segment surrounds the 

uppermost portion of the side wall and lies in spaced-apart relation to an exterior 

surface of the uppermost portion of the side wall, the second brim segment 

interconnects the first and third brim segments, the curved outer boundary surface is 

defined by, in series, a first convex curved outer surface of the first brim segment, a 

second convex curved outer surface of the second brim segment, and a third convex 

curved outer surface of the third brim segment, the annular inner sealing surface is 

provided on the first convex curved surface, the annular middle sealing surface is 

provided on the second convex curved surface, and the annular outer sealing surface 

is provided on the third convex curved surface. 

14. The liquid container of claim 13, wherein the brim further 

includes a fourth brim segment coupled to a free end of the third brim segment and 
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formed to include an annular distal tip arranged to lie in spaced-apart relation to the 

exterior surface of the uppermost portion of the side wall. 

15. 	The liquid container of claim 13, wherein the first, second, and 

third convex curved outer surfaces have a common center of curvature. 
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