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ABSTRACT

A cup assembly comprises a cup, lid body, an annular flange extending
from said lid, a spout; and a handle ring securable to said annular flange and, at least

one handle connectable to said handle ring.
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SPOUT FOR A CUP ASSEMBLY

This is a divisional of Canadian Patent Application Serial No. 2,834,743

filed on November 26, 2013 which is a divisional of Canadian National

Phase Parent Application Serial No. 2,520,447 filed on Aprii 1, 2004.

BACKGROUND OF THE INVENTION

4. Fletd of the Invention

Tha prasent lnvention ralates to cups. More parlicularly, the presant
Invention relates to infant cup assembllss,

2.  Description of the Prior A

Cups designed aspeclally for use by infants or children are lnown.
Such cupé sra intendsd {o faclitate the gripping of the cup by the Infant.
Contemporary devices. oftan employ gr‘ipplng;structmas'th_at'ara {formed on
the surface of the bolle. ‘

A baby botile with an auler stirface that has been adapled lo
provide handles Intended to allew Infants and children o beltar grlp the
baltle, Ia disclosad In LLS. Patent 5,215,203 o Malcolm. Tha batile has at
ieast two sats of handles that are formed Integraly with the bottle by &
pliraiity.of recesses extending vertically along a substantiel length of the:
hotila, The recassas have sither slda walls that converge lowards each
other as they sxdend towards a central longhudinal axds of the botils or side
walls that are parallel {a each other; Tha lobe shaped handles resulling
from the converging side walls and the reclangular shaped handles
resulting from the paraliel sids walls, aliow an infant or child to partlally
grasp or hold the handlas. The hotlles provide limitsd assistance o Infants
or chfldrén because they do not allow for a complete or nearly complets
closure of tha Infants hands around the handles.

Other cupé designed especially for use by Infants or
children Include orifices that are Intended to reduce spillage of fluld from
the cup. Such oups have drinking drifices and separate eir vents, which
aliow the user {o drink from the odfice without craaling excessive vactum
In the cup.. Howsvaer, d rnking oriflces and alr vents ars fisbla io {aalk liquid
stored In the eup batwean feedings, or If dropped during use, Drinking
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ariflces and tha surrounding lid structure through which the oriflcee are
dlspossd, hava a laslng effect on the chifd’s lip placement which can.
impact the child’s ability to fae_d and swallow,

Cartaln cups have been developed that use valving mechanisms at
the orifice and at the alr vent. These valves respond to suction generated
durdng feeding to open and allow fiquld to pass through the orifice and io
allow air to enter tha alr vent when a vacuum is developad in the Interior of
the cup. Patents disclosing such vaives Include U.S. Patent No. 5,078,013
to Belanger, U.S. Patent No. 6,422,415 to Manganlallo, U.S, Patent Na.
10 6,050,445 to Manganiello and U.S, Palent Nao. RE 37,016 to Momane,

which are commonly assigned of licensed {o the assignee of tha prassni

gpplication.

in

| Accordingly, there is a need for cups having handles, which faclitate
15 gripping and grasping by Infants, and motivate Infants fo usa such handies.
There is also a need for handles on cups having sufficient atrength to
withstand usa by childran. Thers is & further need for cups having lids and-
orificas that faciiitate use by children, Induding promoting proper lip closura
around the orifice,
20
SUMMARY OF THE INVENTION
It s an object of the present invention to provide a cup assembly
that asslsts Infants and chiidren in hoiding the cup agsembly.
It Is ancther abjeact of the present invantien to provide such a cup
25 assembly that promotes batter hand:-ta-mouth coordination.
it Is yat another abjact of the present inventlon to provide auch & cup
assembly that promotes independent cup drinking In the child.
It {s still another ohject of the prasent Invention to pravide such a
cup assembly that reducas or slfiminetes [sakage and splilaga.
30 It 15 a further object of the presant Invention to provide such a cup
assembly that facllitates usa of the spout.
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It Is another further object of the present invention to provide such a
- cup assembly that faciiitates generation of a suction force and promates
improved flow-rate through the arifice.
it Is yat a further object- of the present Invention to provide _such g
s cup that promoles proper lip closure.
It Is still a further object of the present Invention to provide such a
cup assembly that promotes better lip approximation.
These and other objacts and advantages of the present invention
- are provided by a lid for a_\c,up comprising a lid body removably securable
10 tothe cup; an orifice; and a handle having a rigid portion and a gripping
portion. The rigld portion Is forred from a first material, the gripping
portion Is formed from a second material, and the first material has a
higher Shore A hardness than the second matarlal. The lid body can have
a spout with the orifice formed therethrough. The handle can have an
15 upper surface and a lower surface with the gripping paortion at least partially
~ covering the upper surface and substantially covering the lower surface.
In another aspect of the invention, a cup assembly for
an infant Is provided comprising a cup defining an inner volume; a lid
having an arifice in fluld communication with the Inner valume and the lid
20  being removably securabls to the cup; and a handie having a rigid portion
and a gripping portion. The rigid portion Is formed from a first material, the
gripping portion Is formed from a second material, and tha first and second
- materials ars Integrally molded. The first material has a higher Shore A
hardness than the secaond material,
25 In another aspect of the Invention, a cup assembly for
an infant is provided comprising a cup defining an inner volume:; a lid
having an orifice In fluid communication with the inner volume and the lid
being removably securable to tha cup; and a handle comprising a rigid
portion and a gripping portlon and havin'g a proximal end and a distal end.
30 - The rigid portion Is formed from a first material and the gripping partion is
formed from a second materfal. The first material has a higher Shore A
hardness than the second material. The proximal end is secured to the lid
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and the distal end Is separated from the cup by a first distance when the lid
is secured to the cup. The first distance Is large enough to allow a hand of
the infant to pass between the cup and the distal end of the handle,

In another aspect of the invention, a cup assembly is provided which
comprises a cup defining an Inner volume, and
a lid having a spout, an orifice and a handle. The arifice Is disposed
through the spout. The handle has a rigld portion and a gripping portion.
The nigid portlon has a channel. The rigid portion is formed from at least a
first matarial and the gripping portion is formed from at least a sascond
material. The first material has a higher Shore A Hardness than the

-second material. A first partion of the second material is disposed in the

channel and a secand portion of the secand material is disposed adjacent
to the channel.

In anather aspect of the invention, a2 method of making a handle for
a cup assembly is provided, The method comprises molding a rigid portion
of the handle from a first material, with the rigid portion having at least one
channel formed therein. The method further comprises moldin_g a gripping

“partion of the handle from a second material, with the gripping portian

having at least a first portion disposed in the channel. The first material
has a3 higher Shore A Hardness than the second matarial.

In another aspect of the Invention, a method of making a lid is
provided. The method comprises molding a rigid portion of the lid from a
first material, with the rigid portion having a lid body, a spout, and a handle.
The handle has at least one channe! formed therein. Tﬁa method further

comprises molding a gripping portion of the lid from a second material, with

the gripping portion having at least a first portion disposed In the channel,
The first material has a higher Shore A Hardness than the second matedal.

The rigid portion can have a channel formed therein, with at least a
partion of the second matedal disposed in the-;channel. The channel can
be first and second channels disposed at least partially along the rigid
portion. The rigld portion can have first, second and third walls integrally

formed with each other and defining the first and second channels. The
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first and second walls can be substantially orthogonal to the third wall. The handle

can have an upper surface and a lower surface with the first wall of the rigid portion at
least partially defining the upper surface, and with the gripping portion at least

partially defining the lower surface.

The rigid portion can have a rib disposed along at least one of the first
and second channels, and the rib can be substantially parallel with the first ana
second walls. The rib can be disposed in proximity to the proximal end of the handle.
The first wall can have a wave-like shape, with the gripping portion having a
corresponding wave-like shape adjacent to the first wall, and substantially defining
the lower surface. The third wall can have a projection formed therein, and the
second material can be molded over the projection to form a gripping abutment. The

gripping abutment can be disposed in proximity to the distal end of the handle.

The first material can be a polypropylene and the second material can
be a thermoplastic elastomer. The lid can have a spout and the orifice can be formed
in the spout. The lid can have a vent hole formed therein. There can also be a flow

control valve in fluid communication with the orifice, the vent hole and the inner

volume, wherein the valve limits flow from the inner volume through the orifice. The
handle can be a pair of handles extending from the lid and diametrically opposed
along the lid. The spout can have an ellipsoidal cross-sectional area. The spout can

have a distal end, and can be inwardly tapered toward the distal end. The spout can

have a top wall, with the orifice being disposed through the top wall, and with the top

wall having an upwardly arcuate or dome-like shape.

The molding of the gripping portion can include disposing a second
portion of the second material adjacent to the channel. The molding of the rigid
portion can include integrally forming a first wall, a second wall and a third wall, with
the third wall connecting the first and second walls. The molding of the rigid portion

can include forming a substantially planar bottom surface along the channel.
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In another aspect of the invention, there is provided a cup assembly,
comprising: a cup having an exterior surface and an interior surface, said interior
surface defining an interior volume, said cup having a top open end, a middle portion,
and a bottom portion with a closed end; a lid body having a lid wall with a top surface
and a bottom surface opposite said top surface; an annular flange having a flange
wall extending downwardly from said lid wall that is connectable to a cup, said flange
wall having an outer surface and an inner surface opposite said outer surface; a
spout extending from said top surface, said spout having a front wall, a rear wall, a
first side wall connecting said front wall and said rear wall on a first side, a second
side wall connecting said front wall and said rear wall on a second side opposite said
first side, and a top wall, said top wall being connected to said front wall, said rear
wall said first side wall and said second side wall, said top wall being an upwardly
convex shape forming chamfered edges with said front wall and said rear wall; a
handle ring removably securable to said top surface of said annular flange, wherein
at least one handle is connectable to said handle ring and extends curvingly
downward to said bottom portion of said cup, said handle having a proximal end
connected to said handle ring and a distal end, said distal end being spaced a
sufficient distance from said cup such that a child’s hand can pass between said
distal end and said cup, wherein said inner surface of said annular flange engages
said exterior surface of said top open end of said cup, wherein said first side wall and

said second side wall are inwardly tapered toward said top wall, and wherein said first
side wall has an angle of taper 81 from about 5° to about 18° and said second side
wall has an angle of taper B2 from about 5° to about 18°, wherein said front wall and
said rear wall are inwardly tapered along a substantially straight line or constant
slope, wherein said front wall has an angle of taper a1 from about 5° to about 15° and

said rear wall has an angle of taper a2 from about 5° to about 15°.

Other and further objects, advantages and features of the present

invention will be understood by reference to the following.

ba
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 Is a front perspective view of a cup assembly of the present

invention; *

Figure 2 is a rear view of the cup assembly of Figure 1;
Figure 3 Is a top view of tha cup assembly of Figure 1;
Figure 4 is a front view of the flow control valve for the cup assembly

of Figure 1,

140

Figure § is a top perspective view of tha cup of Figure 1 H

Figure 6 is a front view of the lid of Figure 1:

Figure 7 Is a side view of the lid of Flgure 1

Figure 8 Is a bottom perspectiva view of the lid of Figure 1;
Figure 9 Is a front perspective view of the lid of Figure 8 without a

-gripping portion;

Figure 10 is a front view of the iid of Figure 8 without the gripping

15  portion;

Figure 11 is a side view of the lid of Figure 9 withaut the gripping

‘portion;

Figure 12 is a bottom view of the lid of Figure 8 without the gripping

portion;

20

Figure 13 Is a front view of an altemative embodiment of the lid of

Figure 8 withaut a gripping portion;

Figure 14 is 8 bottom perspective view of anaother alternative

embodiment of the lid of Figure 8 without a gripping portion;

25

Figure 15 Is a front view of a prior art PLAYTEX® conventional lid;
Figure 16 is a slde view of the prior art PLAYTEX® conventional lid

of Figure 15;

Figure 17 is a top view of the prior art PLAYTEX® conventional lid of

Figure 15;

Figure 18 is a front view of a prior art GERBER® conventional Iid;
Figure 19 is d side view of the prior art GERBER® conventional lid

of Figure 18: and
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Figure 20 is a top view of the prior art GERBER® conventional lid of
~ Figure 18.

DESCRIPTION OF THE INVENTION
5 Referring to the drawings and, In partlcular, Figs. 1 through 4, there
is shown a preferred embodiment of a cup assembly of the present
invention, generally represented by reference numeral 10, Cup assembly
10 has a cup or container 100, a cap or lid 200, a spout 300 extending
from the lid, and a valve or flow control element 700 (Flg. 4).

10 Referring to Fig. 5, cup 100 has a substantially cy!indrfca! shape
defining an inner volume 105. Cup 100 has a top portion 110 having an
open end 115, a middle portion 140 and a bottom portion 160. Middie
portion 140 can have a diameter that is smaller than the diameter of top
portion 110 or bottom portlon 160 to provide an hour-glass like shape.

15  Alternative shapes can also be used for cup 100, such as, for example,

tapered. '

- Top portionn 110 has an outer surface 120 with threads 125 formed
thereon. The preferred ambodiment has threads 125 for removably
engaging lid 200 with cup 100. However, altemnative engagement

20  structures or methods can also be used to engags lid 200 with cup 100,
such as, for exampls, a snap fit. Cup 1001is preferably transparent or
semi-transparent, which provides for visual indication of the contents and
. amount within the cup, and also can encourage or promote use by a child

' through visual stimulation, Cup 100 can also be opaque.

25 Referring to Figs. 1 through 8, lid 200 has a center member or lid
body 210, an annular flange 250, spout 300 (which will be described later
in greater detall), an air vent 345 and handles 400. Center member 210
has an upper surface 220 and a lower surface 230. Preterably, center
‘member 210 has a circular shape. More preferably, center member 210

30 has an upwardly convex or dome-like shape, However, alternative shapes
can also be used for center member 210, such as, for example, flat or
concave. Annular flange 250 extends downwardly from the outer

7
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circumiference of center member 210 to provide a sealing or mating
suriace between lid 200 and cup 100.

Annular flange 250 has an outer surfacs 260 and an inner surface

~270. Outer surface 260 preferably has gripping structures 265 secured

thereto. In the preferred embodiment, gripping structures 265 are a
number or series of tsar-drop shaped projections formed integrally with
outer surface 260 of flange 250. Preferably, gripping structures 285 are
equi-distantly spaced apart. Alternative shapes, deslgns and/or patierns
for gripping structures 265 can also be used to facilitate removable
engagement of lid 200 with cup 100, such as, for example, bubbles or

wave-like grooves or ridges. Inner surface 270 has threads 275 secured

thereto. Threads 275 mate with threads {25 of cup 100 to removably
engage the cup with the lid 200. Howsver, as described above, altemnative
engagement structures or methods can be usead.

Lower surface 230 of center member 210 has a liquid

mating surface 235 and a vent mating surface 240, Mating surfaces 235,
240, are preferably adjacent to, or Incorporated into, spout 300 and alr vent

345, so as to frictionally engage flow control valve 700 and place the valve
in fluid communication with the spout and alr vent. In the preferred
ambodiment, mating surfaces 235, 240 are cylindrical channels Integrally
molded with center member 210 below spout 300 and below air vent 345,
respectively. Cylindrical channels 235, 240 have a size and shape to mate
with flow control valve 700. Praferably, cylindrical channels 235, 240 have

an inner sfze and shape to engage with flow control valve 700. Lower

surface 230 can also have a valve securing member 245, which engages
with a corresponding structure on flow control valve 700 to orientate and/or
assist in holding the valve In position. [n the preferred embodimeant, valve
securing member 245 is a substantially planar, arcuate member extending
orthogonally from lower surface 230 of lid 200.

Flow control element or valve mechanism 700 has first vaive portion

or stack 730 and second valve portion or stack 732 connected together by

substrate 738. Each valve portion 730, 732 has a lower portion 726, an

g
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upper portion 728 and valve faces 736 bearing slits. Each valve portion
730, 732 is configured to frictionally engage cylindrical channels 235, 240,
respectively, and place flow control valve 700 in fluid communication with
spout 300 and air vent 345, raspectivaly.

Flow control element 700 preferably has a concave shaped valve

~ face 736 of valve portions 730 and 732, and, in conjunctlon with the

attendant curved shape of slits, provides superior fluid flow rate through

the slit over axisting valvayconﬂgurations. U.S. Patent No. 5,079,013 fo

Belanger, U.S. Patent No, RE 37,016 to Morano, U.S. Patent No.
6,060,445 {o Manganieﬂc and U.S. Patent No. 6,422,415 to Manganiello
depict examples of valves that are usable with the present invention,
Additlonally, altemative flow cantrol mechanisms and valves can also be

 placed In fluld communication with spout 300 and/or air vent 345 to provide

a resistance to flow or an inhibltor to spiilage and shakeout, absent a
sucking force, Including a separate pair of stack valves that Individually
mate with cylindrical mating surfaces 235, 240.

Handles 400 are preferably a pair of handles that extend curvingtly -
downward from annular flange 250 toward bottom portion 160 of cup 100,

Preferably, handles 400 extend substantially down in proximity to bottom

portion 160 of cup 100. Handles 400 are preferably diametrically opposed
along annular flange 250. Handles 400 have a proximal end 450 where
tha handle Is connected to flange 250, and a distal end 455. Handles 400
have a length and width that allow an infant or child to fully grasp the
handles and preferably allow closure of the entire hand around the
handles. Handles 400 preferably extend at least half way down cup 100.

Handles 400 have a curvature and shape that provides for sufficient space

between the handles and cup 100 for the hand of the infant or child when
holding the handles. Preferably, handles 400 are separated from cup 100
at distal end 455 a sufﬁcient distance to allow the infant or child's hand to
pass between the distal end and the cup. The size, shape and positioning
of handles 400 promote better hand-to-mouth coordination for the child or
infant.
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Handles 400 have a rigld portion 420, 3 gripping portion 460 and a
gripping abutment 480, Gripping portion 460 Is an area or portion of
handle 400 thatIs mare flexible, resilient and/or softer than rigid portion
420, to fadilitate grasping and holding of the handle by the I,nfant..er child.
In the preferred embodiment, gripping portion 460 is molded from a
different material than rigid portion 420 to pravide for the difference in
flexibility, resiliency and softness. The different materials have different

- levels of hardnsess or Shore A Hardness. F’raferab!y, rigld partion 420 and

the remalning parts of lid 200, i.e., center mamber 210, annular flange 250
and spout 300, are made of the same material and more preferably are
integrally molded with each other.

Rigid portion 420 s preferably molded from a rigld material, such as,

for exampls, a polypropylens. Preferably, gripping portion 460 Is molded

from a flexible, resilient and/or softer material, such as, for example, a

- thermoplastic elastomer (T PE). The TPE of gﬁpplng portion 480 preferably

has a lower hardness or Shore A Hardness than the hardness or Shora A
Hardness of rigid portion 420. While the preferred embodiment has rigid
partion 420 made of a first material and gripping portion 460 made ofa

second material, the present disclosure contemplates more than two

materials, such as, for example, the rigid portion being a plurality of
materials and/or the gripping portion being a plurality of materials.

Handle 400 has an upper or over-surface 402 and a lower or undar-
surface 404, Gripping portion 460 is preferably formed along under-
surface 404 and substantlally covers the under-surface. More preferably,
gripping portion 460 substantially covers under-surface 404 'and wraps
around slides 405 of handles 400 to partially cover the over-surface 402. In
the preferred embadiment, gripping portion 460 partially wraps around
over-suriace 402 and has ends 406, 407 with a wave-like shape, which

facilitates grasping of the handles 400. The wave-ike shape of ends 408,

407 further accommadates varying sizes of hands and varying positioning

of hands on handles 400. Gripplng abutment 480 is formed along the

under-surface 404 of handle 400 near distal end 455 and furthar facllitatas

10
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grasping of the handle. Preferably, gripping abutment 480 is a Ci rcuiar or
semi-spherical projection.

Gripping portion 460 provides an infant or child with a different
texture or feel, as compared to rigid portion 420, This provides textural
stimulus for the use of handles 400, Preferably, gripplng portion 460 has a
different color than the color of rigid portian 420 to provide a visual stimulus
for the use of handles 400, Other visual and textural s’nmuli can also ba

| preferred embodiment, ﬁgld pomon 420 and gdpplng portion 460 are

opaque, However, either or both of rigid portion 420 and gripping portion
460 can be transparent or semitransparent. The transparency or semii-
transparency of lid 100 pravides for visual indication of the contents and
amount within the cup, and also can encourage or promote use by a chiid
through visual stimulation.

Referring to Figs. 6 through 12, preferably a first material is molded,

‘and more preferably Injection molded, to form ngid portion 420 of handles

400, as well as center member 210, annular flange 250 and spout 300 of
lid 200. To provide for a flow path far a second material which is more
flexible, resllient and/or softer (with a lower hardness or Shors A Hardnaess)
and to facilitate banding of the first materal of rigid portion 420 with the
second material, the rigid portion preferably has an outer or first wall 425,

an inner or secand wall 430 and a center or third wall 435,

Quter wall 425 and inner wall 430 are substantiaily equidistantly
spaced apart and connected by center wall 435. Preferably, center wall
436 Is substantially perpendicular or orthogonal to outer and Inner walls
4295, 430 to define a generally U-shaped channel 440. Channals 440 are
preferably formed by outer, inner and canter walls 425, 430, 435 along
opposing sides of rigld portion 420. The molding process for lid 200 and
handles 400 is preferably a two-shot Injection molding technique using a
first material, such as potypmpydane for rigid porlion 420, and a second
material, such as TPE, for gripping portion 460.

11
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Preferably, there is at least one rib 445 formed in channel 440.
More preferably, there are two ribs 445 In each channel 440. Ribs 445
provide additional strength and Integrity to handles 400. Ribs 445 ars
preferably formed in channels 440 in proximity to proximal end 450 of

~ handles 400. Prefer ably, ribs 445 ars generally parallel to outer and inner

walls 425, 430 and have a shape or curvature that is simllar io ths shape or

. curvatura of channel 440, The shape, size and positioning of ribs 445

preferably reduce flow resistance and further facllitate flow of the second

material into and along or through the channel 440, Ribs 445 Increase the
surface contact area hetween the first and second materlals, and Improve

the bonding between the first and second materials of rigid portion 420 and

- gripping portion 460.

In the preferred embodiment, outer wall 425 of riglid portion 420 has
a wave-like shape so that gripping portion 460 has a corresponding wave-
itke shape along handles 400. To form gripping abutment 480, a semi-
circular projection 485 Is formed in center wall 435 along distal énd 455 of
the"ri_gi.d portion 420. The second matedal is molded over the projection
485 to form gripping abutment 480. Rigid portion 420 has an end wall 430

formed in distal end 455, which provides further rigidity to handle 400,

improves the bonding between the rigid portion and the gripping portion
460, and provides a terminus for the flow of the second material of the
gripping portion. Preferably, end wall 400 is substantially perpendicular to
outer and center walls 425, 435.

In the preferred embodiment, inner wall 430 extends only partially
along handle 400. However, alternatively, inner wall 430 can fully extend

along handle 400. Also, in the preferrad embodiment, channels 440 are
disposed on opposing sides of rigid portion 420 and run partially along tha

rigid partion, However, the present disclosure contemplates any number of
channels 400, which may be disposed In various orientations and positions
along rigid portion 420.

Referring to Figs. 13 and 14, alternative embodiments of lid 200 with
rigid portions 1320, 1420, respectively, are shown. Features of Figs. 13

12
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and 14 similar to the features of the preferred embodiment of Figs. 1
through 12, have the same reference numerdls. The rigid portion 1320 of
Fig. 13 has channel 440 formed by outer, Inner and center walls 425, 430,
435. But the channels 440 do not have ribs disposed at proximal end 450,
5 compared to the preferred embodiment shown in Figs. 8 through 12.
The ngld portion 1420 of Fig. 14 has outer wall 425 formed
- orthogonally with a center wall 1435. But rigid portion 1420 does not have
an inner wall secured to center wall 1435 and does not form a channe|
along rigid portion 1420, such as In the preferred embodiment. Rigid
10 portion 1420 also does not have an end wall at distal end 458, such as in
the preferred embadiment. Rigid portion 1420 has a number or serles aof
apertures or holes 1450 formed ﬂ1r0'1.lg_h‘ center wall 1435. In contrast, the
centar wall 435 of rigid portion 420 of the praferrad emqufment, does not
- have apertures, and pravides a generally planar solid bottom surface of
15 channel 440 alang the flow path of the sacond material of gripping portion
460. Apertures 1450 of rigid portion 1420 create orthogonal contact
suriaces along center wall 1435 between the rigid portion and the gripping
portion 460, and the sacond material of the gripping portion flows through
the apertures.
20 In the preferred embodiment, handles 400 ara = pair of handlss
Integrally formed on opposing sides of lid 200 with a space provided at
distal ends 455 of the handles. However, it s contemplated by the present
disclosure far alternatlve numbers and positions of handles 400 to be usad.
It s further contemplated by iheprasentidisc!osure for handles 400 ta be
25  integrally formed with cup 100 at bottorn portion 180 of the cup to provide a
separation or space from the cup In pm)gimity to lid 100 or for the handles
to be Integrally formed with the cup at both the top and b;ottcm portions
110, 180. It is also contemplated by the present disclosure for handles 400
to be a separate structure that is sscured to cup 100 and/or lid 200, and/or
30 removably secured, such as, for example, a handle ring having handles
400 extending therefrom. It is also contemplated by the prasent disclosure
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tha*t gripping portion 480 is formed with, or secured to, rigid portion 420 In

- other ways, such as, for example, friction fit or adhesive.

During the molding process, an unexpected and significant result
occurred with the use of ribs 445 disposed In channaels 440, as compared
to rigid portions 1320, and 1420 that did not have ribs. It was discovered

that ribs 445 prevented sink marks from devaloping in gripping portlon 460

when the second material was molded Into and through channels 440. In
rigid portions 1320, 1420, sink marks developed in the area of proximal

-end 450, which distorted the Intended shape of gripping portion 460 and

had a significant negative impact on the strength and integrity of handles
400,

Additionaliy, d'uring the molding process, an unexpected and
significant result occurred with the use of channels 440 and the generaily
ptanar battom surface {center wall 435) along the flow path of the second
material of grpping portion 460, as compared to rigld portion 1420, which
has apertures 1450 formed through center wall 1435. It was discovered
that channels 440 and the generally planar solld bottom surface of center
wall 435 significantly improved the flow of the second materlal through
channels 440, resuiting In an improved bond between the rlgid and gripping
portions 420, 480, and further provided for a smaather outer surface of the
gripping portion.

Referring to Figs. 3 and 6 through 12, spout 300 has a front wall
310, a rear wall 320, a first side wall 330, a second side wall 340 and a top
wail 350. Top wall 350 has a number of holes 360 formed therethrough.
Fraont wall 310, rear wall 320, first and second side walls. 330, 340 and top
wall 350 are integrally molded, and define a spout volume 305 that is in
fluld communication with inner volume 165 of cup 100 (through flow contral
vaive 700) and with holes 360. In this embodiment, two holes 360 ara
shown but other numbers of holes can also be used.

| Top wall 350 has an upwardly convex or arcuate shape and forms
chamfered edges with front and rear walls 310, 320 and first and second
side walls 330, 340. Top wall 350 has a radius of curvature ry. Preferably,
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radius of curvature rq Is from about 0.25 inches to about 0.5 Inches, more

preferably from about 0.35 Inches to about O 40 inches, and most
preferably about 0.38 Inches.

direction of front wall 310, with a radius of curvature r, Preferably, radtus
of curvature ry is from about 3.0 inches to about 7.0 inches, more
preferably from about 4.0 Inches to about 6.0 inches, and most preferably
about 5.0 inches, Preferably, radius of curvatlure r3is from about 3.0
inches to about 7.0 Inches, more preferably from about 4.0 Inches to about

8.0 inches, and mast preferably about 5.0 Inches. Praferably? radius of

curvature r2 and radius of curvature 1+ are equal. The periphery of frant
wall 310 and the periphery of rear wall 320 have arcuate shapes and are
preferably aligned so that .ﬁrst sidewall 330 and second sldewall 340 are
essentially chamfered edges of spout 300. Preferably, front and rear walls
310, 320 define an ellipsoldal cross-sectional shape for spout 300. |
Spout 300 has a distal end 370, a proximal end 380 and a height h.

Distal end 370 of spout 300 has a width Wi and a depth d-; Proximal end

380 of spout 300 has a width Wa and a depth dg Preferabty, height hy Is
from about 0.80 Inchas to about 1 .80 Inches, more preferably from about
1.0 inches to about 1.40 Inches, and most preferably about 1.20 lnches
Preferably, width wyis from about 0.50 inches {o about 0.80 inches, maore
preferably from about 0.60 Inches to about 0.70 inches, and most
preferably about U.69 inches. Preferably, width Ws is from about 0.80
inches to about 1.20 inches, more preferably from about 0.90 Inches to
about 1.10 Inches, and most preferably about 0.97 inches. Preferably,
depth d4 is from about 0.10 Inches to about 0.25 Inches, more preferably
from about 0.15 Inches to about 0.22 inches, and most preferably about

0.20 inches. Preferably, depth d;is fram about 0.25 inches to about 0.75

inches, mora preferably from about 0.40 inches to about 0.60 inches, and
most preferably about 0.56 inches.
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Front and rear walls 310, 320 are inwardly tapered toward distal end
370. Preferably, front and rear walls 310, 320 are inwardly tapered along a
substantially stralght line or constant slope. Front wall 310 has an angle of
taper as. Rear wall 320 has an angle of taper a,. Preferably, taper angle

oy is from about 5° to about 15°, more preferably from about 10° to about

14°, and most preferably about 13.5". Preferably, taper angle « Is from
about 5° to about 15°, more preferably from about 10° to about 14°, and
most preferably about 13.5°. Taper angle o4 and tapar angle ayare
prefarably equal.

First and second side walls ‘330,'3408!'8; Inwardly tapered toward
distal end 370. Prefarably, first and second side walls 330, 340 are

[Inwardly tapered along a straight line or constant slope. First side wall 330

has an angle of taper B1. Second side wall 340 has an angla of taper B.
Preferably, taper angle p4is from about 5° to about ,18-‘“_, 'mdm preferably
from about 10° to-about 15°, and most preferably ahout 12°, Preferably,
taper angle Bz 1s from about 5° to about 18°, more preferably from ahout
10° to about 15°, and most preferably about 12°, Taper angle By and taper
angle Bz are preferably equal.

During consumer testing of cup assembly 10, unexpected and
significant results occurred from the use of spout 300, as compared to the
contemporary spout deslgns for the PLAYTEX® and GERBER® spouts
shown in Figs. 15 through 20. It was discovered that spout 300 performed
significantly better with marked improvement in consumer preference and
ease of use by infants, compared to both the PLAYTEX® and GERBER®
spouts.

The tesling included Infants between the ages of six (6) maenths and
eighteen (18) months who wera provided separate cups having spout 300,
the PLAYTEX® spout and the GERBER® spaut, for equal periods of
times. Consumer preference was tested and the use of the cups,and
spouts was observed by the parent(s), including the ease with which the
infants were able to use the cups and spouts, and the generation of
preferrad flow rates.
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Spout 300 rated higher than the PLAYTEX® and GERBER® spotits
at %80 confidence for being easler for the infant to use. Spout 300 rated
higher than the PLAYTEX® spout at %80 confldence for preference of the
flow-rate achieved by the infant. Cup assembly 10 rated higher than the
PLAYTEX® spout at %85 confidence for ease of drinking. These results
are of statistical and practical significance.

The embaodiment of spout 300 tested had a changs In widths wy, ws

- 010.97 inches — 0.69 inches = 0.28 inches over a height hy of 1.20 inches,

resulting In a rate of change of spout width of 0.23. In contrast, the
PLAYTEX® spout had a change In widths of 1.30 inches — 0.75 inches =
0.55 inches over a height of 0.875 Inches, resuiting In a rate of change of
spout width of 0.62. The GERBER® spout had a change in widths of 1.30
Inches — 0.75 Inches = 0.55 Inches over a helght of 0.90 inches, resulting
in a rate of change of spout width of 0.61.

It was discoverad based on the consumer data that the parametler of
rate of ch@n__g&' of spout width, and, in particular, a lower rate of change of
widths w1, W;ﬁ’om distal end 370 to proximal end 380 of 0.23, as mm‘pared
to the rate of change for the PLAYTEX® and GERBER® spouts of 0.62
and 0.61, respectively, was a contributing causs in facilitating the use of
spout 300 by the infant. In particular, the lower rate of change of widths
w4, w2 of spout 300 promoted lip closure by the Infant and facilitated

‘generation of a suclion force for achleving a preferred flow-rate.

Based on the consumer data, it was determined that the rate of
change of spout widths w, washould preferably be between about 0.10 to
about 0.60, more pmfefab!y between about 0.20 to about 0.30, and most
preferably be about 0,23,

Addﬁkmally; it was further discoverad from the consumer data that
the arcuate shape of top wall 350 with chamfered edges along the

transition areas betwsen the top wall and the front and rear walls 310, 320

and first and second side walls 330, 340, furiher facilitated the movement
of the infant's lips along spout 300, for proper lip approximation resulting in
further promotion of lip closure. In contrast, the PLAYTEX® and
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GERBER® spouts had substantially flat top walls with sharper adges along
the transitlon areas between the top wali and the adjolning walls.

The embaodiment of spout 300 tested had a change in depths dy, dz2
of 0.56 Inches — 0.20 inches = 0.36 inches over a height hy of 1.20 inches,
resulting in a rate of change of spout depth of 0.30. In contrast, the
PLAYTEX® spout had a change in depths of 1.00 inches — 0.30 inches =

0.70 inches over a helght of 0.875 Inches, resulting in a rate of change of

spout depth of 0.80. The GERBER® spout had a change in depths of 0.30
inches — 0.25 inches = 0.65 Inchas over a height of 0.80 inches, resuiting

-in a rate of change of spout depth of 0.72.

It was discovered from the consumer data that the parameter of rate
of change of spout depth, and, in particular, a lower rate of change of
depths dy, d2 from distal end 370 to proximal end 380 of 0.30, as compared
to the rate of change for the PLAYTEX® and GERBER® spouts of 0,80
and 0.72, respectively, was a contributing cause in facllitating the use of
spout 300 by an infant. In particular, the lower rate of change of depths di,

-d2 of spout 300 promoted lip closure by the infant and facliitated generation

of a suction force for achieving a preferred flow-rate.

Based on the consumer data, it was determined that the rate of
change of spout depths dy, d; should prefarably be between about 0,10 to
about 0.70, mare preferably between about 0.25 to about 0.50, and mast
oreferably be about 0.30.

Also, it was discovered from the above unexpected and slgnificant

-results that the parameter of rate of change of spout crass-sectional area,

and, in particular, a lower rate of changs of cross-sectional area of spout
300, promoted lip closure by the Infant, which facllitated generation of a
suction force for achieving a preferrad flow-rate. The-embodiment of spout
300 tesied had an ellipsoidal cross-sectional shape. The area A¢ for an
ellipse Is equal to IT*a*b, where a Is the radius of the major axis and b Is
the radius of the minor axis.

Spout 300 has a crass-sectional area A, at distal end 370 of about
I‘[*(w1/2)*(d1f2)3 Spout 300 has a cross-sectional area A, at proximal end

i8



CA 02927439 2016-04-19

' 55410-50D3

14

i5

20

25

30

380 of about I1*{w./2)*{d./2). The rate of changse of cross-sectional areas
A1, Az of spout 300 Is (IT*(w+/2)*(d4/2) - IT"(Wa/2)*(d2/2))hy = 0.27. In
contrast, the PLAYTEX® spout had spout cross-sectional areas of about
0.75 Inches * 0.30 inches = 0.225 sq. Inches at the distal end, and about

‘ 1.30 inches * 1.00 inches = 1.30 sq. Inches at the proximal end. Overa

height of 0.875 inches, the PLAYTEX® spout had a rate of change in spout

cross-sactional area of about 1.229, The GERBER® spout had spout

cross-sectional areas of about 0.750 inches * 0.250 inches = 0.1875 sq.
Inches at the distal end, and 1.300 inches * 0.800 inches = 1.170 sq.
inches at the proximal end. Over a helght of 0.900 inches, the GERBER®
spout had a rate of change In spout cross-sectional area of about 1.082.

It was discovered from the consumer data that the lower rate of

' change of spout cross-sectional areas Ay, Az from distal end 370 to

proximal end 380 of 0.27, as compared to the rate of change of spout
cross-sectional areas for the PLAYTEX® and GERBER® spouts of 1,229

and 1.092, respectively, was a contributing cause In facliitating the use of

spout 300 by an Infant,

Based on tha consumer data, it was determined that the rate of

. change of spout cross-sectional areas Ay, Az should preferably be between

about 0.10 to about 1.0, more preferably between about 0.20 to about
0.50, and most preferably be about 0.27.

The embodiment of spout 300 tested had taper angles ay, o for
front and rear walls 310, 320 of about 13.5° each, compared o
comresponding overall taper angles for the PLAYTEX® spout of about 18°
and 34°, and for the GERBER® spout of about 16° and 24°. Itwas

- discoverad based on the consumer data that the parameter of spout taper

angles and, in particular, the smaller taper angles a4, az for front and rear
walls 310, 320, was a contributing cause in facilitating the use of spout 300
by an infant, promoting fip closure, and facllitating generation of a suction
force for achieving tha prefarred flow-rata. The smaller taper angles a4, oz
for front and rear waiis 310, 320 further facilltated the movement of the
Infant's lips along spout 300 for proper lip approximatlon resulting in further
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' promotion of lip closure. It was further discovered that the use of a

constant slope for taper angles a4, oz for front and rear walls 310, 320, also
facilitated the use of spout 300 by an infant.

Based on the consumer data, it was determined that the tapar
a‘n‘g]e‘s a1, &z should preferably be between about 5° to about 15°, more

preferably betwaen about 10° to about 14°, and most preferably be about

13.5°,

The embodiment of spout 300 tested had taper angles By, B2 for first
and second side walls 330, 340 of about 12° each, compared to
corresponding overall taper angles for the PLAYTEX® spout of about 12°
and 12°, and for the GERBER® spout of about 20° and 20°. It was
discovered from the consumer data that the parameter of side spout {aper

angles, and, in particular, smaller taper angles p1, B, for first and second

- slde walls 330, 340 was a contributing cause In facil_itating the use of spout

300 by an infant, promoting lip closure, facllitating generation of a suctlon
farce for achleving the preferred flow-rate, and further facilitating the
movement of the infant's lips along spout 300 for proper lip approximation
resulting in further promotion of lip closure, It was further discovered that
the use of a constant slape for taper angles B4, B, for first and second side
walls 330, 340, also facilitated the use of spout 300 by an infant.

Based on the cansumer data, it was determined that the taper
angles s, B2 should preferably be between about 5° to about 18°, more
p;_refafably between about 1 02 to about 156°, and most preferabl){ be about
12°,

The embodiment of spout 300 tested had front and rear walls 310,
320 that were outwardly convex to form an ellipsoidal cross-sectional
shape, compared to the PLAYTEX® and GERBER® spouts which had rear

‘walls that wera concave, Additionally, front and rear walls 310, 320 had

radil of eurvature r3, 3 of 5.0 inches. It was discovered from the consumer
data that the parameters of the shape of the front and rear walls 310, 320
and the radil of curvature rp, ry of the front and rear walls, were contributing
causes in facliitating the use of spout 300 by an infant, promoting lip
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praferred flow-rate.

Based:on the consumer dala, it was determined that the radil of
curvature rz f3 should preferably be betwsen about 3.0 to about 7.0, more

5 preferably between about 4.0 to about 6.0, and mast preferably be about
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5.0 lnc_:’ﬁasg.

The shape of spout 300, including top wall 350 being arcuate; front
wall 310 belng muh&ard_l}'- corivex and Inwardly tapered ; rear wall 320 being
inwardly tapered; and first and second slde walls 330, 340 being Inwardly
taperad at sttbstantially equal angles p_mvldlng‘ésymmetgy‘ ta the spout, was.
determined to promote better lip appraximation and llp closure for reducing
liquld loss. The shape-of spout 300 provides for better transitioning '
between bottle-feading and cup drinking: Earlier promation of lip closura in
a child's life through the nae.of spout 300, assists in developing the
necessary lip.closure for stripping boluses from a spoon and maihtaining lip

various comhinations of the above-desciibed parameters were:contributing
factors in fagilitéﬁng the use of"Sgo;MSUDﬁf‘ by an infant; promoting lip
closure, and facllitating generatiori of a suction force for achleving the
preferred flaw-rate,

Tha present Invention having been thus desciibed with particular

reference mthapraferred forms fh@reﬂﬁfg it will bé:QB}\'lldUS;éthjat-\I_afibufs;

> = 4 &

changes and modifications may be made thereln without departing from
the scope of the present invention as defined in the appended claims.
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CLAIMS:
1. A cup assembly, comprising:

a cup having an exterior surface and an interior surface, sald interior
surface defining an interior volume, said cup having a top open end, a middle portion,

and a bottom portion with a closed end;

a lid body having a lid wall with a top surface and a bottom surface

opposite said top surface;

an annular flange having a flange wall extending downwardly from said
lid wall that is connectable to a cup, said flange wall having an outer surface and an

inner surface opposite said outer surface;

a spout extending from said top surface, said spout having a front wall,
a rear wall, a first side wall connecting said front wall and said rear wall on a first side,
a second side wall connecting said front wall and said rear wall on a second side
opposite said first side, and a top wall, said top wall being connected to said front
wéll, said rear wall, said first side wall and said second side wall, said top wall being
an upwardly convex shape forming chamfered edges with said front wall and said

rear wall;

a handle ring removably securable to said top surface of said annular
flange, wherein at least one handle is connectable to said handle ring and extends
curvingly downward to said bottom portion of said cup, said handle having a proximal
end connected to said handle ring and a distal end, said distal end being spaced a
sufficient distance from said cup such that a child’s hand can pass between said

distal end and said cup,

wherein said inner surface of said annular flange engages said exterior

surface of said top open end of said cup,
22
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wherein said first side wall and said second side wall are inwardly

tapered toward said top wall, and wherein said first side wall has an angle of taper 31

from about 5° to about 18° and said second side wall has an angle of taper 32 from
about 5° to about 18°,

wherein said front wall and said rear wall are inwardly tapered along a

substantially straight line or constant slope, wherein said front wall has an angle of

taper a1 from about 5° to about 15° and said rear wall has an angle of taper a2 from
about 5° to about 15°.

2. The cup assembly of claim 1, wherein said angle of taper 31 and said
angle of taper B2 are substantially equal and said angle of taper a1 and said angle of

taper a2 are substantially equal.

3. A cup assembly as claimed in claim 1, wherein the handle ring

comprises a pair of handles.

4. A cup assembly as claimed in claim 3, wherein the pair of handles

extend curvingly downward from the annular flange.

D. A cup assembly as claimed in claim 4, wherein the handles are

diametrically opposed along the annular flange.

0. A cup assembly as claimed in claim 5, wherein each handle has a rigid

portion, a gripping portion and a gripping abutment.

7. A cup assembly as claimed in claim 6, wherein the gripping portion is

molded from a different material than the rigid portion.

8. A cup assembly as claimed in claim 7, wherein the rigid portion

comprises polypropylene and the gripping portion comprises thermoplastic elastomer.
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9. A cup assembly as claimed in claim 7, wherein each handle has an

over surface and an under surface.

10. A cup assembly as claimed in claim 9, wherein the gripping portion is

formed along the under surface.
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