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UNITED STATES DISTRICT COURT
NORTHERN DISTRICT OF CALIFORNIA
SAN FRANCISCO DIVISION

THE PROCTER & GAMBLLE COMPANY,

Plaintiff,
V.

KRAFT FOODS GLOBAL, INC.,

Defendant,
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Case No.: JCS
COMPLAINT FOR PATENT
INFRINGEMENT; DEMAND FOR JURY
TRIAL

DEMAND FOR JURY TRIAL

Plaintiff '(he Procter & Gamble Company (“P&G™), for its Complaint against defendant Kraft

Foods Global, Inc. (“Kraft”), alleges as follows:
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THE PARTIES
1. Plaintiff P&G is an Qhio corporation with its principal place of business in Cincinnati,
Ohia.
2. Defendant Krali is a Delaware corporation with its principal place of business in
Northfield, Illinois.
JURISDICTION

3. This Courrt has subject matter jurisdiction pursuant to 28 U.S.C. §§ 1331 and 1338(a)
because this action arises under the patent laws of the United States, including 35 U.S.C. § 271 er seq.
The Court has personal jurisdiction over Kraft because the acts complained of have taken place in this
district, including, on information and belief, through Kraft’s manufacture of infringing products at its

plant in San Leandro, California. Kraft has established minimum contacts with this district such that

the exercise of jurisdiction over Kraft would not offend traditional notions of fair play and substantial
justice.
VENUE
4. Kraft does business in this dismict, including, on information and belief, by

manufacturing infringing products at its plant located in San Leandro, California, and by providing
infringing products that are sold in this district. Venue is proper in this district pursuant 10 28 U.S.C.
§§ 1331, 1391(b), (c) and 1400(b).
INTRADISTRICT ASSIGNMENT

5. On information and belief, Kraft manufactures infringing products at its San Leandro
plant, located in Alameda County. Pursuant to Civil Local Rule 3-2(c), because this is an Intellectual
Property Action, it can be assigned to the San Francisco Division.

INFRINGEMENT OF U.S. PATENT NO. 7,169,418

6. On January 30, 2007, the United States Patent & Trademark Office (“USPTO”) duly
and legally issued United States Patent 7,169,418 (“the '418 Patent”), entitled “Packaging system to
provide fresh packed coffee.” The '418 Patent was issued to inventors David Dalton, James Smith,
James Bono, Sameer Mungur, Douglas Zeik, Aisha Barry, and Jennifer Ruth Floyd. These inventors

have assigned all rights and interest in the '418 Patent to P&G. A true and correct copy of the '418
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patent is attached hereto as Exhibit A.

7. Kraft has infringed and continues to infringe the '418 Patent. The infringing acts
include at least manufacturing, using, selling, and/or offering to sell 39-ounce plastic containers of
Maxwell House brand coffee. Kraft is liable for infringement of the '418 Patent pursuant 10 35 U.S.C.
§ 271.

8. Kraft’s acts of infringement have caused and are causing damage to P&G. P&G is
entitled to recover from Kraft the damages sustained by P&G as a result of Kraft’s infringement in an
amount to be proven at trial. Kraft’s infringement of P&G’s rights under the'418 Patent also is
causing, and will continue to cause, irreparable harm 10 P&G’s business, for which there is no
adequate remedy at law, unless P&G is enjoined by this Court.

9. Upon information and belief, Kraft’s infringement of the'418 Patent is willful and
deliberate, entitling P&G to increased damages under 35 U.S.C. § 284 and attorney fees incurred in
prosecuting this uction under 35 U.S.C. § 285.

PRAYER FOR RELIEF

WHEREI'ORE, Plaintiff P&G prays for judgment and seeks relief against Defendant Kraft as
follows:

(a) For judgment that tlhe '418 Patent has been infringed by K.raft,

(b)  For preliminary and permanent injunctions enjoining the aforesaid acts of infringement
by Kraft, its officers, agents, servants, employees, subsidiaries and attorneys, and those
persons acting in concert with Kraft, including related individuals and entities,
customers, representatives, dealers, and distributors;

(¢)  For an award of actual damages;

(d)  For an award of pre-judgment and post-judgment interest, according to proof;

(e)  For an award of enhanced damages pursuant to 35 U.S.C. § 284;

@ For an award of attorney fees pursuant to 35 U.S.C. § 285 or as otherwise permitted by
law;

(g)  For all costs ol suit; and

i
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1 ()  For such other and further relief as the Court may deem just and proper.
2
3 |DATED: W 27 Y /. 7 Respectfully submitted,
(4
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9 Irvine, CA 92614
Telephone: (949) 721-6500
10 Facsimile: (949) 721-6910
11 Mark D. Wegener
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1 JURY DEMAND
2 P&G demands a jury trial on all issues that are triable by right to a jury.
3
4 | DATED: Respectfully submitted,
Wﬁ 7 D)
5
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Williama C. Rooklidge
8 Greg C. Cordrey
Jesse Mulholland
9 HOWREY LLP
2020 Main Street, Suite 1000
10 Trvine, CA 92614
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11 Facsimile: (949) 7216910
12 Mark D. Wegener
HOWREY LLP
13 1299 Pennsylvania Ave,, N.W.
Washington, DC 20004
14 Telephone: (202) 383-0800
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1 EXHIBIT A: U.S. Patent No. 7,169,418
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(10) Patent No.:
(5) Date of Patent:

US 7,169,418 B2
*Jan. 30, 2007

(54)

%)

(73)

(21
(22)
(65)

(60)

(51)

(52)

(58)

PACKAGING SYSTEM TO PROVIDE FRESH
PACKED COFFEE

Inventors: David Andrew Dalron, Lovcland, OR
(US); Jumcs David Smith, Loveland,
OH (US); James L.ec Bono, Cincinnani,
OH (US); Ssmeer Mungur, Cincinnut,
OH (US); Douglas Bruce Zelk,
Middletown, OH (US); Aisha Barry,
Mason, OH (US); Jemnlifer Ruth
Rulston Floyd, West Chester, OH (US)

Assignee; The Procter and Gamble Compuny,

Cincinngti, OH (US)

Notice:  Subject to any discluimer, the term of this

patent ig cxtended or adjusted under 3§

U.S.C. 154(b) by 304 days.

This patcnt is subject 1o u terminal dis-
claimer.

Appl. No.: 10/155,338
Filed:  May 24, 2002

Prior Publicatian Data
US 2003/0010787 A1 lJan. 16, 2003

Reluted U.S. Application Data

Provisionn! applicution Na. 60/295,666, filcd oz Jun.
4, 2001.

Int. Cl.

B65D 83/u0 (2006.01)

BGSD 85/va (2006.01)

US.CL .. 426/110; 220/366.1; 220/495.03;
426/)18; 426/127

Ficld of Clussificatlon Search ................ 426/110,

426/118, 127, 126, 395, 396, 398, 220/495.03,
220227, 366.1

Sce applicution flle for complete scarch history.
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(56) References Clied

U.S. PATENT DOCUMENTS
2502918 A 471950 Beresfard

(Continned)
FOREIGN PATENT DOCUMENTS
CH 403 454 61966

{Continued)
OTHER PUBLICATIONS

Marks® Standard Hendbook for Mechanicn! Engincers (10th ulis
tion), McGraw Hill (1996) (recieved from online Aug. 18, 2004]
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{Continned)

Primary Exemlrer—Arthur L. Corbin
(74) Anarney, Agent, or Firm—Ingrid N, Hackew; Carl 1.
Roof; Peter D. Meyer

(5T ABSTRACT

A fresh packaging sysiem for rous! and grovad coffee having
o top load capucity of at least shout 16 pounds (7.3 Kg)
comprising & conainer with a closed bottom, an upen top,
and 8 body enclosing a porimeler between the boTlom aad
the top. A protuberance is contiauously disposed aroupd the
perimeter of the body proximate te the tp and formas a ridge
cxicrnnl (0 the body. A flexible closure iz removcably
attached upd sealed 1o the: prowberance 2o thst the closure
scals the interior volume of the conwmincr. The container
boton and conlainer body are cunstrucied [rom 4 materisl
having s rensile modulus number renging from ot east sbowt
35,000 10 ut Jeast sbout 650,000 pounds per square inch (at
least about 2,381 to ol leust about 44,230 atm).

55 Clalms, 7 Drawing Sheets
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1 2
PACKAGING SYSTEM TO PROQVIDE FRESH SUMMARY OP THE INVENTION
PACKED COFFEE
The prescnt iavention relates 1o a fresh packagiog system
PRIORITY for roast and ground coffee. The packaging system com-

This applicadon claims priority 1 Pravisionud Applica-
ton No. 60/295,666 fled on Jun. 4, 200}, the entircty of
which is hereby incorporated by refcerence.

FIELD OF THE INVIINTION

“The present invention relates ta a tivsh packaging system
usefial for packing fresh roast snd ground coffe, The present
invention still further relutes to a more convenieat, light-
weight, aod handled contsiner that provides incressed
strength per mass unit uf plasfic for the wransport of [reshly
roast and groum| coffee. Mors particulucly, the preseot
invention relstes 10 8 methad [or providing a consumer with
a fresher packed rosst and ground coffee that provides a
more pleasant aroma upon opening of the package aod a
pereeived longerlasting aroma aficr repeared aod sustained
opcnings.

BACKGROUND OF THE INVENTION

Paclmges such as cylindricel cuns for conaining a par-
ticulate product under pressure, such as roast and ground
coffee, are reprerentative of various articles to which the
present invention is applicablo. It is well known ia the art
that freshly rossied and ground coffee evolures substantial
amounts of oils and gases, such az carbon dipxide, particn-
larly after the roasting and grinding procass. Thercfore, roast
and ground ¢offte is usually held in storage bins prior to
fina) packing to allow for maximum of' gussing of thesa
volatile, nitural products. The fnul cofee product js then
placed into 8 packege and subjected to a vacuum packiog
operaton.

Vacuum pucking the final cofiee product results in
reduged Jevels of oxygen in the heudspace of the package.
This is heneficial, a5 oxypen reactions arc a major factor in
the staling of cofies. A common packpge nsed in the industry
i§ 8 cylindrical, un-plated, and stecl etock can, The coffee is
first rousted, 20l then ground, und then vacwum packed
within ¥ can, which must be opened with & can opencr,
comamon 10 most houscholds,

Pacldng cofler immediately sfier roasting and grinding
provides substantis] process savings. as the coffee does nar
require storage lu complete the ofi-gas process. Also, the
ofI-gas product usvally contuins high quusttics of desirable
volatle and semi-volulile aromstc compounds that eusily
volatilize and prevent the consumer from receiving the full

bencfit of the coifee drinking process. Furthermoro, the loas

of these aromatic compovnds mskes them unavailuble for
relcase in 8 stondard conwiner; ihereby preventing the
consumer from the $u] reecplion of she pleasurable burst of
urvroy of feesh raast and ground colfee. This arama burst af
volatile compounids is much more pereeptible in a prossur-
ized package than in o vacuum packed package.

Tt is therefore 1in object of the present invention 1o provide
8 handled puckuye for roagt and ground colee bt provides
a lighter weight, fresher packing, casicr-opening, pealable
ses), and “durpable” closure allernutive o 8 standard heavy
can

10

e

5

25

40
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o

H

priscs & conwiner with a ¢closed botlom, an open lop, und &
body coclosing o perimeter between the bortom aad the top.
The op. botlom, and body together define an interior
voluume, A protuberance is contimously disposed around the
perimeter of the body proximatc ta the top and forms a ridge
externsl o the hody. A flexible closure is removably artached
and sezled w thc protuberance. The container botom and
conminer body are consuucted from e material having o
tensilc modulus number ranging from at least abaut 35,000
pounds per squarc inch (2,381 am) o ut least abour 650,000
pounds per squarc inch (44,230 atm). The conwiner has a 1ap
Joad capacity of a1 least about 16 pounds (7.3 Kg).

The pregcnt invention alsv relates [0 & method for packing
coftee using the fresh packoping system for rosscand ground
coffec. The meothog steps include filling the contalner with
raast and ground coffes, flushing the containcr with an inert
gas, and, scaling the contiiner with the fiexible closure,

The present invention also relates to an article of munu-
fucture thar provides the end uscr with beneficial coffce
groraa characterigtics. The mrticle comprises a clased bot-
1om, an open tap, and & body forming an enclosed perimeter
berween said boltom and \op, The botlom, lop, and body
together deline an isterior volume. The body includes a
protuberance continuously disposed sround the perimeler of
the body proximate 1o the p. The bottom end body ure
canstructed from a palyoicfin. A flexdble closure is remov-
ably anached ta the protuberance so that the closure forms
a scal with the protuberance. Roast and ground coffes is
contained within the inmeror volume, and, the srucle of
manufucture exhibits an oversll coffee aromu value of at
lenst abow 5.5,

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an cxploded perspective view of a preferred
cmbodiment of the fresh packing system in accordance with
the preseat invontion;

TIG, 2 is an exploded perspective view of an aieraative
cmbodiment of the fresh packing system;

FIG. 3 is a cross-sections! view of an exemplary closvre
and ope-way valve asseambly for the fresh pucking system;

FIG. 4 is u cross-sectional vicw of an cxemplary overcup
ussembly for 8 fresh packing sysiem;

FIG. § is an cxpanded, crose-scclional view of 1he region
lubeled 5 in FIG. 4 of the overcup in un upplied position;

FIG. 6 is an expunded, tross-sectianal view of the region
labeled 5 in FIG. 4 of the overcap in an expanded position;

FIG. 7 is an elevatonal view of an sltemative embodi-
mem of the fresh packing system:

FIG. 7A is a bonom planar view of the cenbodiment of
FIG. 7;

FIG. 8 is a perspective view of an aliemative embodiment
of the fresh packing system;

FIG, 8a is o perspective view of an altemative cmbodi«
ment of the fresh packing system;

FIG. ¥ is un ivomelric view of an slternatdve cxemplary
avercap for use with a fresh packing system;

FIG. 9a i3 s botrom planar view of the alemative cxem-
plary overcup of FIG, 9; and,

FIG. 10 i3 a cross-sectionn] view ol the regiop Jsbeled 10
in FIG, 9 In comtact with u fresh packaging systam
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DETAI.ED DESCRIPTION OF THE
INVENTION

The present inveation s felated to 8 fresh puckaging
system for roast und ground coffee. ‘The packaging sysem
comprises a cograiner comprising a closed botom, and open
0op and 2 body having an enclosed perimeter berween the
bottom and the tap where the top, botrom, and body together
define uo interior volume. A fexible cloyure is removably
atteched nad sealed 1o 2 protuberence dispased uround the
perimeter of the body proximate 1o the 10p. The container
botom and body are constructed from a marterial baving a
tensile modnlus number ranging from at least ahout 35,000
(2,381 amm) pound!y per square incli to at Ieast sbout 650,000
pounds per squary inch (44,230 sum). whick provides a wop
loud cipacity of st Joast about 16 pounds (7.3 Kg),

The invention 15 morc generully reluted 0 a method for
the packing of coffec wsing tbe container of the prescar
invention. The method sieps include filling the contoiner
system deseribed above with roagt and ground coffee, flush-
iny the container with sa incrnt gas, and, scaling the contwiner
with a flexible closure.

The invention s also related 10 an article of manufacture
that provides the end user with beneficial coffec aroms
characteristies. The article comprises & closed bottom, an
opea top, and # pulyolefin body forming bn enclosed perim-
cter between said botom =nd top topether defining an
interior volume, The body includes i proruberance continn-
ously disposed a1ound the perimeter of the body praximme
1o the top. A flexible closure is removably sttached 1o the
prowberance so that the closure Jirms a seal with the
protuberance, Roust end ground colfee is conteined within
the interior volwne and, the anticle of manufocture has an
overall colfee woma value of at leart about 5.5, (A method
for measuring the overall coffee aromu value is described io
the Test Methods scction, infra.)

The purposc ol the present inveation, inventive method,
and amcle of menifactare is 1o provide s nseful beaefit 1o
the user that includes, but is not limited 1o, providing a toast
and ground coffec with a perceived more fresh and arcmatic
Ruvor, Such a container system vl the present invention also
provides Bn cosy o use and low cost means of delivery of a
roast and ground coffee 10 an cnd user.

Proferably, but oprionally, the container has o baadle
clement digposed thercon. More preferably the bandle cle-
menl is integral with the body of 1he vontainer. This handlc
element facilitawes gripping of the conwiner system by the
end vser. This gripping is particularly wseiul or users with
small hands or hands in a weakened condition due 1o illness,
discase, or other medica) malady.

Optionally, bw preferably, the present inventioa feomures
a one-way valve located within the cJosure 1© release excess
pressure built up witkin the sonwiner dvo o the natural off
gas process of ruwst and ground collee. It is ulso believed
that changes in vxrernsl temperaure and eltitude cas also
cuuse the development of pressure icdenud 0 the container.
The one-way valve is scleoted o release coffes off gas in
excess of 3 predelemmined amount bowever, remains sealed
after guch a rclease, thereby retaining an aramatically pleas-
ing smount of vl gassed product within the container,

Another optional, bt preferred, feaure of tho prescat
inveptnn is an overeap pluced vver ie closure. The overcap
can comprise a dome, or caviry, thit sliows positive, out-
ward delormation of the closure due to the pressure build-up
within the conainer. The overcap is tlso oirtighs snd fiexible
10 allow for essy upplivution in manufacture, either with, or
withont, a closure, and by the end uscr, afler end user
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removal, of a closure. The fiexible overcap also ullows the
ead user to remove cxcocss air by compressing the dopue,
thereby rejeasing cxcess wmbient wir from the previously
open container (burping). The overcup ulso provides for a
tght scal againsl the rim of te conwiner siter opening by
the end user. This tight seal prevears pollution of the rim,
resulting in an uadesirable expectoration of the overcup aller
upplication. The overcap can also optiooslly allow for
slacking several continer embodiments when the closure
snd the dome portion of the overcup ure atr a peiat of
maximum defiection. The dvercup also aptienally has 3 vent
1o ullow for easy removal of veated off gas product aapped
betwexn the closure and overcap assemblies, but still allows
Tor “burping.”

Alsc, the overcap can have a rib disposed proximate
und along the petifocter of the overcap defning ap inner
dome ponion and un ouwler skirt portion. The rib forms &
hinge-like structure so that ovtward deflection of the inner
dome portivn cavsed by defiection of the closure due to
coffee off gassing causes the rils 10 act as a cantilever for the
skirt portion. Thus, outward deflection of the dome portion
cavses the ekirt portion 1o deflect inwardly on an outer
portion af the conlsiner wall, resulting in aa improved seal
charmeleristic und improves relaining torcez of the overcap
with respect 10 the container

The Container

Relfering 10 FIG. 1, iresh packaging sysiem 10, generully
comprises a coptainer 1l made from a compound, for
example, s polycicfin. Exemplury und pon-limiting com-
pounds and polyolcfins that cun be used for producing the
present inveation include polycarbogute, low-dansity paly-
cthylenc, high-density polyethylene, polyathyleno tereph-
thalute, polypropylene, polyetyrenc, polyvinyl chleride, co-
polymers thereof, and combinations thereal, 11 should be
realized by onc skilled in the art that contwiger 11 of the
prescnt invention cun twke any number of shapes and be
made of any number of suitable materials. Container 11
generully comprises sn apen top 12, a closed botom 13, und
o body portion 14. Open top 12, closed bottom 13, and body
portian 14 define un inner volume in which 8 product is
conuined. Also, closed botomn 13 and bady portion 14 arc
formed from a musedal having @ wensile modulus mnging
from a1 least ahout 35,000 pounds per square inch [2,381
aun) 0 at least aboor 650,000 ponnds per square inch
(44,230 amm), more prefcrably from at least sbomt 40,000
pounds per square inch (2,721 atm) 1o a1 [east about 260,000
pounds per square inch (17,692 sim), and most prefersbly
ranging from ut least about 95,000 pounds per square inch
(6,464 nm) W ut least sbowt 150,000 pounds per squure inch
10,207 stm). Tensile modulus is defined us the mtio of
swess 10 strain during the period of ¢lastic deformation (j.c.,
up 1o the yicld point). It is a measure of the foree required
10 deform the material by a given amount and i5 thus, a
measure of the inlriasic sliffaess of the material.

It is preferred that bottom portion 13 be disposed concave
inwardly, or reccsscd, towards the inner volume so thar
undesirable detlectons cvused by pressure increases within
the jancr volume arc minimized, If the bowom 13 cxpands
outwardly suficiendy, ceusing the bonom )3 to concave
ourwardly, hen the conminer 11 will develop what is gen-
erully referyed to in the art as “rocker bottom.” Thst is, if the
bottom 13 deflects omtwardly so that the container sysiem 10

will not be sble while resting on a fiat surfhoe, Jresh

packaging system 1D will rend to rock boaek and forth,
As showp in FIG. 7A, a plurality of protrusions 40 ¢3q be
disposed on the closed bottom 13 of continer 11 about the
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longitudinal axis ¢ f container 11. In a preferred embodiment,
prorusions 40 fora an oblique angle With the cloacd bottom
13 of container 11. If the container 11 assumes = cylindrical
shape, it is believed that protrusions 40 can be rectilinearly
dizposcd sboul the diameter of the closcd botom 13 of
cootainer 11, l{owever, gac of skill in the art would reslize
thut prowusions 40 could be disposed on the closed bonom
13 of comainer 11 in any geometrical arrsagement. Without
wishing lo be bound by wWeory, it s belicved that protrusiony
40 can protrude past the geometry of the closed bottom 13
of container 11 vipon an outward deflection of the closed
bottom 13 of contsiver 11. In this wuy conlainer 11 can
muinldin a stable relatonship with other surfaces should
“rocker bomom” be realized vpon the development of an
outward pressurc from within contaiaer 11. While the pre-
ferred cmbodiment wilizes four protrusions 40 disposed on
closed botiom 13. i1 shou)d be realized by ooe of skill in the
art that virluelly agy nurober of protrusions 40 could be
disposed oa closed botlam 13 1o yield u stable structure upon
omward deflection of closed botlom 13, Additionally, pro-
Trusions 40 could be a square, Wiangular, clliptical, quad-
lobe, penmloid, trapewsidal, arranged in multiply oesied
configurations, provided in an annuler ring ubout closed
bottom 13, and combinstions thereol,

Agpin refemiay 0 FIG. 7A, ao ennular fiog 42, or any
other ruised geomelry, including imetrupted geomelrical
configurations, can be disposed on closed bortam 13 of
contaiger 11. Annular gap 42 could be dimeansioned o
facilitare nesting. or stacking, of muldple embodimeats of
containers 11, In other words, annulur sfigg 42 could be
designed 1 provide scrisl stacking of 3 cantsiner 11 onto the
overcap 30 of (he preceding, or lower, container 11. Without
wishing to be bound by theory, it is belitved that the
facilitation of nextinp by the use of annular ring 42 disposed
on closed bomwoin 13 of contwiner 11 provides enhianced
srructural stability.

It is uls0 believed that the closed boflom 13 of container
11 could be desiymed, in wht is kaown 1o thosc of sidll in
the arl, us a quad lobe, or peotaloid, Again, wilbout desiring
0 be bound by theory, it is believed thar such a quad lobe,
or peataloid, design could provide cnhanced abilily 10 resist
the deformation uf closed bonom 13 of container 11 duc to
internal pressures developed within contaiger 11.

Referring agoin 10 FIG. 1, container 11 can be cylindsi-
cally shaped with substantially smooth sides. Handle por-
tions 15 are respectively formed in coptziner body portion
14 at srcuale positions. A plurality uf onli-slip strips 16 can
be formed ut @ prdelermincd interval withia handle portions
15. Handle porticns 15 are formed as would be known to one
skilled jn the arl lo provide 3 gripping surface ut u most
efficacious position 10 enable nsery with small haads or
debilitaling injuries or maladies 1o grip conwiner portiog 11
with a minimus of ctfort. Further, container 11 can be
readily grasped by bapd due to the conliguration described
above. Additjonally, container 11 ¢t have s promuberance
17 i the form of « rim like strueture disposed ut the Gpen
end of contniner 11, Protuberance 17 can provide o surface
with which w rteoveably aflach closuse 18 snd provide a
locking surface far skin portion 32 of overcap 30.

In un ghternstuve ecmbodiment us shown in FIG. Z, con-
tainer 11a is parillelpiped shaped with substantially smooth
sides. Handle portiony 152 are respectively fomed in con-
\siner body portion 14z at arcusie posirions, A plurelity of
gripping projoclions 16a ure formed al a predelermined
interval within handle portions 15s. Carrcsponding closure
18a und overcap 30a arc fitted on conlsiner 11 a3 would be
knows ta one skilled in the ast,

&S
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In un altemnative embodimcent, as shown in FIG. 7, handle
portions 156 can preferably be symmetrical, Without desir-
ing w be bound by theury, it is believed thay symmerrical
handle portions 155 could prevent inversion of the handle
portions 15b upon an increase io pressure from within
container 115. Itis believed thut symumertrically incorporated
bandle portions 156 provides for the unitorm distribution of
the internal presgure, developed within conmtuiner 11,
throughout handle portion 154. '

As is 210 shown ip the alternative embodiment of FIG. 7,
sll portions of handle portions 156 are presented ag either
paralic] to the longitudinal axis of contsiner 114 or perpen-
dicular to the longimudinal axis of coptainer 114, Without
desiring w be bound by thoory, it is believed that handle
partions 156, arranged to provide al! compuneat portions of
handlc partions 155 1o be cither parsilel or perpendicular to
the longiludinal weis of container 115, could bz less suscep-
tible 1o beading forces due to interna] pressurcs developed
within contwiner 115, This could aid in the prevenlivn of
calastrophic failure of the container duc to the pressures
penerated internailly o container 115,

Further, providing conminer 116 with handle portions 158
in a rcocgsed configuralion with respect to tha body portion
145 of contuiner 115 could require Jest force from the end
uscr 1o muintain a firm grip on handic portions 1S5b of
conkaner 1156, Additionally, recessed hundle portions 156
could aid jp the prevention of an end wser supplying extra-
neous force 1o the extemal portions of contsiner 116 thereby
csuzing catastrophic fuilure or deformstion of conwminer 114,

Relemriog agaia to FIG. 1, container 11 cxhibils superior
Top load strength per mass unit of plustic, With the present
invention, filled and capped conluiners wun be salely stacked
one upon ancther without concemn thac the bottom contuingrs
will collapse or be deformed, Often, conrainers ure pullete
ized, by which seversl conteiners are stacked in arrays that
take on a cubic copfiguration. In the order of 60 cases, cach
weighing about 30 pounds (13.6 Kg) can be loaded onto &
pallet. Jo conain instances, these pallets can be stacked one
upon aaother. 1t will be upprecioled that the bomommost
conwiners will be subjucted 1o exwaordinary colurnnar
lorces. Truditionully, polymeric containers arc oot capable of
withstanding such high calumn forces. Thus, 1o avoid col-
lapsing or bucklivg of thesc stacking situntions, the top Joad
resislance of each container should be ut least abowr 16
pounds (7.3 Kg) when the containers &re in an smbicnt
temperarurc and pressure enviroament. More prefersbly,
cach container should exhibit a wop load resistance of at leust
ghout 48 puunds (21.8 Xg) in accardance with the present
invention.

As shown in F1G. 7, tbr budy portion 145 of container 115
can have at least one region of deflection 43 placed thervin
10 isolme deflection of the contminer 116 due 1 wther
prossures internal 1o contsiner 115 or pressures due to forces
exerted upon container 115, Ax shown, a1 least onc region of
deflection 43 could generally defing rectilinear rogions of
conainer 115 defined by a1 cylindrical wall. However, one of
skill in the art would reslize that at lcast one region of
dellection 43 incorporated into body portion 145 cquld
ussume any Reometry, such as any polygon, round, or
non-uniform shape. Without wishing to be bound by theory,
it ia belicved thal u purely cylindrical contminer 115, having
8 uniform wal] thicknexs throughout, will resist compression
due o pressure exerted from within comainer 1156 or exten
nul 10 container 115. However, withowt desinog 1o be bound
by theory, it is belicved 1hm whea applied forces exceed the
sirengih of the container wall of purely cylindricul container
115, deflection could be oxbibited in ur undesiresble denting
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or tuckling. Any non-uniformities prescnt in a purely gylin-
dricul container 31b, such ax varintions in wall thickness, or
in the form of fearcs present, such as hsndle portions 155,
can cguse caragtrophic failure vpon 8 differendal pressure
existing between regions exwrnal to container 116 and
repiong internal (o contoiner 114.

Hawever, the incorporadon of ol least one region of
deflection 43 g belicved to allow flexion within the body
portion 145 of contuiner 116, Thw, it is belicved that bady
porion 145 cun deform uniformly without catestrophic
failure mnd can resist undecirable phywical and/or visual
effects, such as denting. In other wonds, the volume change
incurred by conminer 115 due 1o internsi, or externnl,
pressurcs works to change the vhimste volume of the
container N4 to reduce the differendal pressurc and thus,
forces acling on the comsiner wall. It is also believed,
without desiring 10 be bound by theory, that the incorporu-
tion of 8 solid or liquid, or sny other substantislly incom-
pressible materis), can provide substantiul revistance ta the
inward deflection of at Ieast ane région of defiection 43. For
example, the inclusion of a powder, stich as roast and ground
coffee, could provide resistance 1 the inward deflection of
at Icast oncregion of deflection 43, thus enabling at least one
region of deflectiva 43 10 remaip subswntially paralle] 1o the
Jongitndinal uxis of containcr 315 and therchy providing an
effeclive incresse in the top load cupubility of conuiner 115,
The peelsble lam wate scal also deflects with extems] pres-
sure chsnges further reducing the pressure Joad on the
conrtainer.

In 4 noaelimiting, but preferred szabodipient, cantainer
115 hus at Jeast one region of deflection 43 that can be
presenied in the form of rectangular punels. The pancls have
a rodius that ir greater thun the radins of conminer 115, The
panels are designed to huve Jess resisance to defiection than
that of the region of comainer 115 proximare 10 the rectan-
gular paacls, Thus, any movement cxhibited by the pancls is
isolated 10 the panels and aol 1o uny other partion of
container 115.

As shown jn PIG. 1, witbout desiring to be bouad by
thenry, it is believed that the chime should be sufficiant 10
allow container 11 10 compress under vacuum by adupting 1o
base volume ch:unges and will improve the wp loading
capubility of canuiner 11. However, it is fisther belicved
that the chirac should be as small as is practicable s would
be known to one of sKill jn the art

As shown in FIG. 7, the body portion 145 of container 115
cun also have at least one rib 48 incorporated thercin. It is
believed thst at least one 5ib 45 can assist in e eJective
management of iseluting the mavement of at least one panel
43 by positioniny ut least one rib 45 pamllel to e longi-
tudinal axis of continer 114 and proximale 1o at least one
pune] 43 in ordar 1o facililale the rutaticnsl movement of at
leas! one pane) 43 upon an inward, or ourward, deflcetion of
at least onc panel 43, Further, it is belicved that ut leist one

rib 45 can also provide added soucruyal stahbility to contaiger s

115 in al least the sddition of lop loud streagth. In other
words, at least one rib 45 could mcroase the ability of
conininer 134 to withsland added pressure csused by the
placement of additional containers or othér objects an wp of
conluiner 114, Onc of skill in the wt would Be sble to
determine the positioning, height, widt, depth, und geoms
etry of ul leust ane rib 45 necessary in order 10 properly
affectuare such odded Strucnural stability for container 115.
Further, it would be known 1o one of skill in the a1 that at
least one rib 45 could be placed cn convsiner 136 1w be
parsilel o the luogiwdinal axis of container 114, unnular
abour the horizootal axis of conmtainer 114, or be of an
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jnterrupted design, either linear or annular 10 praovide the
eppearunce of multiple pancls throughowt the surfuce of
coniner 1154

Additionally, conteiner 116 can geaerally have a finish 46
incorporated thereon. In a preferred embodiment, (he finish
46 s of an annular design that is believed can provide
additionuf hoop stength 1 containcr 114 and surprisingly,
can provide a finger wel] 44 10 assist the usez in remaoval of
overcap 30. Further, it is possible for one of skill i the art
10 add ribg 47 1o finish 46 in order 10 provide further strength
10 contsiner 115 in the [orm of the added ability i withstand
further lop loadling, In a prefeyred embodiment, ribs 47 are
disposed paralle] 1o the horizonral axis of container 115 nnd
perpeadicular o finish 46.

Container 11, as shown in FIG. 1 is preferably produced
by blow molding 8 polyolefinic compovad, Polyethylene
and polypropylene, for example, nre relilively low cost
resing suitable for food contact wnd provide an oxcellcnr
waler vipor burrier, Flowever, it iz known in tbe art that these
malerials are not wel] suited for packeging oxygen-sensitive
Toods requiring = long shelf life. As a non-limitng example,
ethylene vinyl alcobo! (BYOH) can provide such an excel-
lent barrier. Thus, o thin layer of EVOH sandwiched
between two or more polyolefinic layers can solve this
problem. Therefore, the blow-molding process can be used
wilh multi-layered suctures by incorporuting wdditional
exwuders for cach resin used. Additionally, the cosuainer of
the present invenljon cin be msnufacnired using other
exemplary methods including injection molding and stretch
blow molding.

1n a preferred embodiment in accardance with the present
inveation, contajncr 11 ol FIG. 1, container 1a of FIG. 2,
and conmincr 115 of FIG. 7, can be blow malded from a
muli-laycred structure lo profect an oxygea barier layer
from the efects of moistwe. In o preferred cmbodiment, this
multi-luyered structuro can be used to produce an economi-
cul struetare by wiilizing relatively inexpensive materials as
the bulk of the structmire.

Anoter cxcmplary end noo-limiting examplc of 2 muli-
layered structurc used 1o manufacture the conmainer of the
present invention would isclude an inner Isyer comprising
virgin polyolefinic material. The nex1 outward layer would
comprise recycled container material, known 1o those skilled
in the art 83 8 ‘rogrind’ layer. The next Jayers would
comprisc a thin layer of adhesive, the barricr layer, wnd
another adhesive layer 10 bipd the barrier layer 10 the
container. The final auter laycr can comprise anotier layer of
virgin polyclefinic muterial,

A further cxemplary und nonslimiting example of a mult-
layered structure used o manofscture the container of the
present invention would include an inner layer comprising
virgin polyclefinic materisl. The next layers would comprise
o thin layer of adhesive, the barricr luycr, and another
adhesive layer to bind the barrier layer w the container. The
noxt outward layer would comprise recycled coniner matw-
rial, known 1o those skilled in the art us 8 “regrind’ luyer, The
final outer layer can comprise another layer of virgin poly-
olefinie muteriul. In eny vegard, it should be known to those
skilled in the art that other porential compounds or combi-
nations of compoundz, such a5 polyolefins, udhesives snd
barricrs could be used, Further, an axygen scavenger cun be
incorporeted inlo, or on, any layer of & mulu-luyered struce
wre to remove ooy corplexed or free oxygen cxistng
wilhin # furmed container, Such oxygen scuvengers can
include oxygen scavenging polymers, coraplexed or none
complexed mctal jons, inargunic powders snd/or salts, and
combinations thereal, wnd/or any compaund capsble of
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enlring into polycondensation, transesterification, tanss-
midization, and similar wansfer reactions where fre2 0Xygen
is consumed in the process.

Other such matesinls and processes for container forma-
tion are detailed in The Wiley Encyclopediu of Packaging
Jechralogy, Wiley & Sons [1986), herein incarporated by
referznce, Preferably, the inner Juyer of contalners 11, 11a,
and 11 are copstructed from high-deasity polyethylene
(EIDPE).

A preferred polyolefinic, blow mokled container in accore
dance with the present invention can bave an idaal minimum
packsge weight for the round conwiners of FIGS, 1 and 7,
or the peralclipiped conwiner of FIG. 2, and yet still provide
the tap lond charseteristics pocessary to nchicve the goals of
the present invention Exemplacy qaterials (low-densily
polycthylene (LDPE), high density polyethylene (HDPB)
nod polyethylenc terephihalate (PET)) and starting masses
of these compounds that provide sufficient swuctural rigidity
in accordance with the presemt invention are detsiled in
Tablc 1 below.

TABLE 1

Packuge Shepe .nid Weight For u Givea Maierial and = Dulioud
Top Load (Fanoty) 1br o Nominal 3.0 L Contuiner

Packags Pocknge Mazecial &  Pschkuge Weight  Prokage Woight

Con- “Tenrile Modujux 35 jh Y0p Load 120 1B, Top Load

Bgusstion (poifetn) (grvnm) (grasnz)

Paradlelplped 1DPE 79 prams 146 gruns
(40,000/2,773)

Pasullzipipad KRDPE 66 prams \23 gums
(98,00V6,669)

Paralelipipod  PET 40 ywuv 74 grums
{600,0(:0ra0,828)

Round LDPE 54 (yunn 95 gnms
30,00142,721}

Round R 43 prame 80 gruma
(98,0011/6,668)

Round ET 26 pruns 48 pras
(600,00:0/40,628)

It was surprisingly found that a container in accordance
with the present iovention that ig filled with product and
sealed to contuin the final product has enhanced properiics
for the samc siring compound weight. This provides a
beachil in that it 3s now possible to vse less starting muterin}
16 provide the toy load values in uccisrdance with the present
invemion. Exempliry materisle and starting masses of com-
pounds (LDPE, FIDPE, and PET) providing the nccessary
structurul rigidity of & Slled und sesled conraincr in necor
dunce with the prescnt invention are doailed in Table 2.

TABLR 2

Package Shnpo and Welgh Yor a Qiven Matcrinl and u Definea
Jop Lond (Filled) for o Notnimi 3.0 1. Containg

Pratkage Packapo Mintorisl &  Prokage Woght  Puskage Welgho

Con- Teualle Modulus 35 [b, Top Lowd 120 {h. Top Loud

figuralon  (pslatn) (Rrina) (gFams)

Pamolipipes LDPE 72 prumy 134 gmms
(40,000r2,721)

Toanlolipipsd HDPE 6l gt 112 grams
(96,000/6,660)

Parnelipiped PET 37 prams 68 pruma
(600,0u/40,828)

Round 47 pum §7 grums

LDPE
(@0.060r2,721)

—
w
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25

30

35

40
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60
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TABLE 2-continued

Puckoyge Slups vad Welghs For o Glven Maarial and & Dofised
Tap Lond (Filled) [np n Nominal 3.0 1. Concalner

Package Package Materinl & Puelinpgs Weight  Packsge Weight

Col- Tengile Modulus 35 Ib. Top Load 120 (b, Top Long

Figuration (pei/atm) (grams) (grums)

Round HDPE 39 graaw 73 prama
(§8,000/6,668)

Round PET 24 grune aq grams
(500,000/a0,52%)

Agnin referring 10 FIG, 1, protuberance 17, in the form of
a rim like structure, disposcd at the open ond of conlainer 11
may have texvured surfsccs disposed thercon, Texwured
surfaces disposcd on protubcrunce 17 can comprisc raiscd
swiaces in the form of proluberances, annular testures,
and/or cross-hatching Yo facilitate betrer scaling of remov-
able closure 19, Exemplucy, bul non-limiting, annular feu-
mrcs may include a gingle bead or a series of besds as
concentric rings proruding from the seul surface of prom-
berance 17. While nat wishing 1o be bound by theory, it is
believed thar a textured surface on protuberance 17 can
sllow for the epplication of a more uniform and/ar conten-~
trated pressure during a sealing prucess. Toxtored surfaces
can provide increased sealing cupability between prowber-
ance 17 and removeable closure 19 due 1o any irrcgularities
inwwoduced during molding, uimming, shipping processes
and the like during manufacrure of container 11.

The Removable Closure

Again rcferring 10 FIG. 1, fresh packaging system 10
comprises u closure 18 that is g luminaied, pezlable seal 19
that is removeobly amached and seuled to conwiner 11,
Peelable ses) 19 has a hole beneath which is applied a
degagsing valve, indicated us o whole by reference nnmber
20. Ope-wsy valve 20 can be heat weldad or glued to
peelablc scal 19,

In a preforred cmbodiment sceording to FIQ, 3, the
interior of pevluble seal 19 to the outer side of peelable sea)
19 ig a laminate md comprises, in scquence, an inner Slm
21, such as polysihylene, & barricr layer 22, such as a
molallized sheer, preterably metallized PET, metsllized PR,
or aluminum, aad an outer fHlm of plastic 23, such as PET.
Inner film 21 jp preferably formed from the same material as
the outer lsyer of container 11, Thug, inner film 21 is
prefembly a polyolefin, and more prefersbly polyethylene
(PE). Plagtic outer film 23 is profembly produced from a
muterdidl such as polycsier. However, one skilled in the art
would realize thay other materials, such o a {ail closure, and
other pircichable and non-stwerchable layer structures can be
used and sull remain within the scope of the present inven-
ton. Addirionally, an axygen seavenger, as described suprs,
cun be incorporated into, or on, aay Jayer of peclable scal 19
w remove frec, or complexed, oxygen

Both inper flm 21 and barries layer 22 are performted,
preferubly by means of cute. pricks, or slumpings, 10 form
flow opening 24, a5 shown in FIG. 3. In the arca above the
outlet opening, ouler Slm 23 is not laminated to barmier layer
22, thereby forming longitudioul ¢haonel 25. Chsnnel 25
eXtends the cntire width of the Jaminsic so that during
manufacture, chunne] 25 extends w the cdge of closure 18.

Aus o result, @ very simple and incxpensive one-wsy valve
20 is Jormed by means of the non-laminaicd arcs of quter
flm 23 and quuet upening 24, The gases prodused by e
comtents within cogtainer 11 may flow through valve 20

Fage 22 el
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the surrounding environment. Since fn overpressure oxists
in container 11, and since ouver film 23 vsnally adheres or at
least tightly sbuts barrier layer 22 becsuse of the imper
pressure, unwanted guses, such as nxygen, nre prevented
from AQowing inw cogainer 11 and oxidizing the contents.
Thus. outer {ilm 23 serves as & membrine that must be lifted
by 1he inner gss pressure in the packing in arder 1o release
gas. I is preforred that anc-wuy valve 20 respond to pros-
sures developed within comiainer JI. This pressure can
exceed 10 millibars, und prefecably exceed 15 millibare, and
more prefersbly would exceed 20 millibars, and most prefs
crably, exceed 30 iillibars.

Additonally, 2 small amoun of liquid can be filled into
chaanol 25. The liquid can be water, riloxane-bused 0il3, or
oil treated with an udditive so that the oil is prevenited from
becoming macid prior to vae of the product, The preasore ot
which the release ufintemal ol gos fom vontainer 11 occurs
can be udjusted by varying the viscosuy of the liquid witkin
channel 25,

In an alternative, but non-limiting, embodiment, a ope-
way degussing valve can camprise a valve body, s mechani-
cal valve clement, and a selective filter us described in ULS.
Pat, No. 5,515,994, herein incorporeted by refercnee,

Closure 18 is preferably senled 1o comtainer 11 ulong a fim
(protuberance) 17 of contuiner 11. Prefersble, but non-
limiting, methods of sealing include & heal sealing method
incorporating a bot metal plawe applying pressure end heat
Uurough the closure misterial and the container fim, csusing
a fused bond. The peel] strength achicved is generally a rosult
of the applied pressure, temperuture, and dwell time of the
scaling process. Flowever, it should be known to one sKilled
in the urt, that other types of seals #nd sesl methods could
be used 10 achicve a bond with sufficient and effective seal
streagth, including, but aot limiied w, 8 plurality of sngular
sealing beads disposed on rim 17.

As shown in FIG. 8, in an allcrmntve embodiment,
peelable seal 19¢ of container e can include a pivotable
pouring device 50, Pivowble pouring device 50 can be
pluced at any locution un peelable scul 19a ar at «ny posjtion
on conuiner 11, In a preferred ¢mbodiment, it is also
blieved thut piveable pouring device 50 could be disposed
on 0 nop-peelsble sea! Jocated under peclable seal 19¢ in the
inverior volume of continer 11c. This could ennble a user 10
remove paelable seal 19¢, expaging the non-peelable seal
bsving the pivotible pouring device S0 disposed thereon.
The user could den pivor the pivolable povring device S0 to
dispense o product confuined withio conteiner 1le, After
dispeasiog the product from conlainer llc viu pivowble
pouring device Sil, the user could pivot the pivotable pouring
device 50 10 efieciively close non-peeluble sesl, therchy
effectjvely scaling container 112. As would be kaown to coe
of skill in the art. exempary, but non-limitng, examples of
pivotable pouring device 50 include pouring spouts.

1t is believed (hat pivotable pouring device 50 could huve
dimensions that {acilitate the flow of product from container
11c, as would be known 10 onec of skill in the art. A
depressian, slot, or other orifice can be disposed on cither
peclable seul 19 or the nom-pesluble sesl 1o facililute
insertion of 0 Wscr’s appendage or other davice to aid in the
applicution of forec necessury W pivol pivolable pouring
device 50.

In the alternative embodiment of FIG, 84, a striker bar 52,
Tormed from cilher u portinn of peclable seal 194 ar a
non-peclable yeul, can be used (o strike of excess product
from ¢ volumetric measuring device. Without wishing to be
bound by theory, it is believed thmt siriker bur 52 could
focilimare morc consistenr messuruments of produer by

20

28

a5

45

50

12

increase the packing density and volume present within the
volumeine measurement device, Further, it iy believed thet
the prescnce of the remaiader of peclakle scal 194 or a
non-peelable seal can assist in the retention of the varicus
aromalic and pon-sromatic gasses thut murally evolutes
from 2 product held within contsiner 11

The QOvercsp

Referring 10 FIG. 1, fresh packaging systera 10 oplicnally
comprises an ovorcap 30 comprised of dome portion 31,
skirt partion 32, rib 33, ond optionally vent 34. As a
pon-lititing exsmple, overcap 30 is generally manutacrared
from a plastic wilh & low flexural modulus, for example,
low-deosity polyethylepe (LDPE), high-density polyethy)-
ene (HDPE), polycthylene (PE), pelypropylene (PP), incar
low-density polycthylene (LLDPE), polycsrbonate, polyeth-
ylene tercphihalals (PET), polystyrene, polyvinyl chloride
(PVC), co-polymers thereof, and combinations thereof, This
allows for an oversap 30 thathas s high degree of fiexibility,
yel, can still provide sutficient rigidity w ullow stacking of
siiceessive conptaincrs. By using a fiexibile overcap 30,
mechanjcal applicaton during packaging as well as re-
application of overcap 30 ™ container 11 affer opeaning by
the consumer iy facilitated. A surprising feature of a fexible
overcap 30 i§ the ability of the end user w “"burp™ cxcess
amospheric gas from container 11 thereby reducing the
amouni of oXygen present. Further, an oxygen scavenger, us
destribed suprs, can be incorporated into, or o, any layer of
peelsble scal 19 to remove free, or camplexed, oxygen,

Dome portion 31 is generally designed with 4 curvemire,
and hence beight, 10 accoramodate for an outward Jisplace-
men of closure 18 from cunwiner 11 as a packuged produer,
such as ruust 2ad ground coflee, off yases. Tha amonnt of
curvamue ne¢ded in domo portion 31 cun be msthematically
determined 85 a prediction of displacement of closure 18. As
u non-limiting cxamplc, o nominal height af dome portion
31 can be 0.242 igches (0.61 cm) with an intemal pressure
on closure 18 of 1S millibars for a nominal 6-inch (15.25
cm) diameter overcap. Further, the dome portion 31 is also
generlly displacesble beyond its original height as inmemd
pressure riscs in container 13, causing clogure 18 to risc prior
(o the releuse of asy off gas by one-wuy vulve 20,

Referring to PIG. 4, overcap 30 comprises a rib 33, Rib
33 protrudes outwurdly from the gencrally plunar dome
portion 31 and serves as a physical connection between
dome portion 31 and skin 32. Generally, skirt 32 has a haok
shape for lockingly cogaying prowberance 17 of conwiner
11, Rib 33 isolstes skirt 33 from) domic porton 31, acting as
a captilever hinge 5o that ourward deflections (O} of dome
portion 31 are waaslated into inward deflections () of skir
33. This cantilevered motion provides for an easier sppli-
calion of overcap 30 to container 11 and sorves to etfecdvely
tighten the $eal vader iotcrmal pressures.

Additionally, 1ib 33 can sllow for sussessive overcaps 1o
be siacked for shipping. Skin 32 preferably bas a fial portivn
near the terminnl end 1o wlow for nesting of successive
overcaps. Furthermore, rib 33 can exicnd sulfciently away
from domec portion 31 su thar successive syslems may be
stacked with no disruption of the siack due t a moxirgum
deflection of cjosure 18 and the dome portion 31 of overcup
30. Without desiring 10 be bound by theary, il is believed that
the downward load force rests entirsly on Hb 33 rather than
across dome portion 31. Resting all downward [orces on rib
33 alen protests closur:: 318 from 2 force opposing the
outwurd expansion of closure 18 frum conisiner 11 duc 10
the off gas generated by a contuined product.



08-27-07

-

nGese Sf=amed43-JCS Document 1

Filed 08/27/2007

US 7,169,418 B2

13

As shown in FIG. §, an cxploded view af the region
around gb 33, dome porton 31 correspondingly mates with
prowuberance 17 ol container 11, As 2 non-limiting example,
container 11, after openiog, requires replaccment of overcap
30. A consumer pluces overcap 30 on contniner 11 so that an
inside cdge 34 of ob 33 connes prouberunce 17, A con-
sumer then applies owrward pressure on skirs 32 and down-
ward pressure on «Jome panion 31, cxpectorating, @ majority
of nmbieat air entrapped within the headspace of contuiner
11, As shown in I'1G. 6, the inside edge 34 of rib 33 thea

{ully sgats on protuberance 17, producing a complete seal. In .

a non-limitng example, protuberance 17 varies from =5° 1o
+3° from a linc perpendicular 1 body 14. Inside edge 34 is
designed 1o provide comact with prowberaace 17 for this
variztion. As another non-limitng exumple, overall ravel of
tbe inside edge 34 of 1ib 33 has been nominally measured ut
tree millimeters lor o protuberance (7 width of four 10 six
millimeters. )t bys been found that when protuberance 17 ia
angnlurly disposeid, protuberance 17 forms a sulficient sur-
face 1o provide for gealing adhesive anachment of closure 18
v protwberance 17.

Additionally, the inside edge 34 af rib 33 cun effectively
prevent the pollution of protuberance 17, with or without
closure 18 in plice, thercby providing a better seal. As
preesure within comainer 11 builds duc 1o off gas from the
eatruined produrt, dome poriion 31 of overeap 30 delects
outward, Thiz omward dofiection eauscs the inside edge 34
of Hib 33 1o migrats toward the center of conrainer 11 along
prowuberance 17, ‘This inward mavement results in a wansfer
of foree throuph £ib 33 1o an inward {orce oa skirt portion 32
1 be applicd to rontainer wall 14 and the outer portion of
protuberance 17, resulting in a strengthened seal. Addition-
ally, significant deficctions of dome 31 due to pressurization
of closure 18 csuses the inside adge 34 to dislocate from
protuberance 17 ullowing any vented off gas to escape past
protuberance 17 1w the outside of overcup 30, This alloviaics
the need for n vent in overcap 30,

As shown in FIG. 9, in on alternative embodiment of
avereap 305 comprises a plunlity of nesied cylindricul
formarions. Tn other words, in his aliernotive embodiment,
the base of overeup 305, huving a dismeter, d, forms 3 base
portion 60 upan which the upper porlion 62 of overcap 305,
having o diametcr, d-Ad, is disposed thercon. The upper
portion 62 of avercap 305 cun have un annular protuberance
64 disposed thepson. It is belioved that the nnnular prow-
beragce 64 disposed upon the upper portion 62 of overcap
305 can provide & form vpon which waav]ar Ming 42 disposed
upon closed borem 13, can lockubly aest.

As shown in FIGS, 9a and 10, in an altemnative embodi-
menl, the inner surlisce of the basa pastion 60 of overcap 308
cen have an annulur sealipg ring 66 disposed thereon.
Annylar seuling ring 66 wes surprisingly found to fucilitme
the mating of suriaces correspandiny 1o annular sealing ring
66 and 1he finish portion of contsiner 11, Msung the surfaces
in this manner can provide uo audible recogriton that both
surfaces have mude comaci and thel a secure seal berwecn
prowberance 17 aod the invernal surface of overcap 30& has
becn made. A surprising feature of overcup 305 i= the ability
of the cnd user to “bwp” excess simospheric gas from
cantainer 11 thervby reducing the amoum of oxygen present.
Forther, it is belicved that an inner surdbec of buse portion 60
malc wilh a1 leust s portion of protuberanee 17 so that there
is provided an overlap of the inner surface of base portioa 60
wilh protubcrance 17. One of skill in the art would reslize
that any configuration of the annular scaliog ring 66 may be
used 10 provide the [acilitation of the corresponding mating
surfaces, includiag, but ot limited 1o, interrupied anaular
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rings, a phrality of promberances, and combinations
thercof. It is also believed that providing a promuberunce 69
in the form of an annular ring, plurelity of protuberances,
and other protuberunces knowy to one of kil in the art, can
provide 8 method of stacking a plumlity of overcaps 305
prior to overcap 306 being applied ta a contaioer.

As shown in FIG. 9a, it was surprisingly found that
plurality of protuberunces 68 disposed upon the inner sur-
face of overcap 306 could facilitate the replacement of
overcup 306 upoa contajoer 11. Without desiring 10 be
bound by theory, it is belicved thst a plumality of promuber-
unces 68 covld facilitate overcap 305 replacement. 1t g
further believed that the plurality of prouberances 68 dis-
posed upon the inner surface of overcap 304 can cffectively
Tonslate the borizonis) eomponent of a force applicd 1o
overcap 305 during replacement of overcap 305 upon con-
uviner 11 through the plurality of protuberagces 68 thercby
allowipg the plumlity of protubersnces 68 to cilectively
mraverse over the edge of conteiner 11 and ultimately align-
ing the longitudinel axis of overcap 300 with the loogiu-
dinul axis of container 11. 1t would be realized by one of skill
in the am that the plurelity of prowberonccs 68 could
vomprise a plurality of spherical, semi-spherical, clliptical,
quarter-round, and polygoas] projeetions, indentptions, and
combinatdons thereof,

Cotfec Packaging,

A prefeered merthod of packaging a Whole, roast caffee in
uccordance with the present invention 1 provide a more
freshly packed coffee product, is dewiled hercin,

A whole coflee bean is prefershly blended und conveyed
10 a roasier, wWhere hot air is utilized to roast the coffiee 1o the
desined degree af flavor development, The hot roagted coffec
is then air<cooled und subsequently cleaned of exiraneous
dabris. :

1z a preferred, but noa-limiting step, s whole roust coflee
i5 cracked and normaslized (blended) before grinding two
bresk up Jarge pieces of chaff. The coffew is then ground and
cul lo the desired pamicle size for the grind size being
produced. The ground coffec then preferably cntere a nor-
malizer that is connected 1o the bottom of the grinder heuds.
In tha normalizer, ground coffee is preferably slightly mixed,
thus, improving the coffec appcarance. As unother non-
limiting step, the coffec discharges from the normalizer and
passes over a vibmting screen to0 remave large pieces of
cofice.

The ground colfee is thea preferably scnt 1o a filler sbrge
hopper and subsequenily 1o 8 filling spparatus (Sller). The
filler weighs a desired amount of coffe¢ into 2 buckertbat in
turn, dumps the pre-measured wmouwt of cofiee into a
container manufactured as detpiled supra. The container 15
tben preferubly topped-ofl with an additional amount of
coffee 10 achicve the desired targer weight,

The contuiner is then prelerably subjected to an inert gas
purge to rcmove ambient oxygen from the comeiner head-
space, Noa-limiting, but preferred, iner gases arc nitrogen,
carbon dioxide, snd argap. Optionally, im oXygen scavenger,
s Jdexcribed supra, and geoerully present in (he form of o
pucket can he included within the container to provide
rerooval of frec or complexed oXygen. A closure, as dis-
closed supra, is placed on the container 1o effectively seal the
cuntens [rom ambicnt uir. Prelerably the closurc bus a
one-way valve disposed thereon. An overcap, disclosed
gupra, is lhen upplied onto the conluiner, cfectively covering
\he closure and locking into the container sidewall ridge,
The finished conludners are tben packed inlo trays, shrink
wrapped, und unitized for shipping.

Regie 26 0bA
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Preshnesy

It is believed that the resulting inventive packsging sys-
lem provides s consumer with u pereeptively frosher packed
roast and ground coffee that provides i sStouEer aroma upon
opening of thc puckage and the percaption of a lonoger-
lasting aroma tha is uppareat with rcpeated and sustuined
openings of the pickaging eystem. Not wishing to be bound
by uay theory, it is helicved that roust and ground coffee
elutes gascs and oils that ure adsorbedl onto the polyolelinic
compound comprsing the inside of the containcr and clo-
sure, Upon removal of the closure, the polyoleflnic com-
pound then evolmes these adsorbed pises and oils back into
the headspace of the sealed container. It ig alan belicved that
the inventive packuping sysrem can alsa provent the infil-
uation of delclerivus aromas and fisvors into the packaging
system. Thus, the coastruction of the instunt packaging
sysiem can be uliured to provide the benefit of most use for
the product disclosed therein. To this cnd, it is forthor
belicved thut the packaging syslem cun be utilized for the
containment of varians products and yet provide the benefits
discussed hercin.

Applicantz characterize the surprising sroma benefits pro-
vided hy the present urticle of manuractre in terms of the
article’s “overall coflee aroma value™, which is un absolute
characterization, Applicants also characierize the aroma
benefils relative ws 8 control article (y prior art metallic can,
as described bolow). Such a chnruelerization is referred to
bereln ag the article’s “diferential cofec aroma value", The
methods for mensuring overall colfec nroma valve and
differcntinl coffee aroma value are described in deteil in the
Test Method section infra. The article of manufacrure will
have an overnl] coffee aroms value of it Jeast about 5.5.
Preferably, the article will have an overell coffee aroma
vidue of Jesst ahout 6, mare prefierably at least about 6.5, still
move preferably ut least abowt 7, and still more preferably at
least about 7.5.

Preferably, the article of manufacture of the present
invention will bsve 2 differential coffee aroma vatue of ut
least ebout 1.0, more preferably at least about 2.0, and most
preferably at least about 2.8,

Test Method

A teq contuiner and an existing indusiry standard metallic
container {control container) are pucked wirh identcal fresh
roast and ground cotfec product, prepared = stated above,
und stored for 120 doys prior w testing. Immediawely prior
10 Testing, the conteiners are emptied and wiped with a paper
towel] to remove excess roadt and ground coffee product.
Esch container ix then capped and let stund prior W testing
in order 10 equilihratc. Puring testiny, each contsiner used is
exchang=d with another similarly prepared, but, unused
conluiner at one-hour intervals, A coanol comainer is 2
standard 603, un-plawed, 3-pomnd (1.36 Kg), vacuum-
packed, stee! can.

Individual punelists arc soreensd for wheir ability 1o dis-
criminatc odors utilizing varous suiodurd scnsory method-
ologies as part of their sensory seroening. Punelists are
assessed for aromn discriminatory ability using the gross
olfuciory sowity-<cre=ning test (universul version) a2 dovel-
aped by Scasonics, Jnc., for aromn, This st method
involves a potential panelist success(ully ideptitying aromas
in ¥ “scratch and snill™ coatext,

Fory suceesslul, qualified panelists arc then blindlojded
and cach evaluaies 8 tost container ind a control container,
Huch blindfolded panclist smells a fust container (cither test
conluiner or comrol canluiner) and ya1cs the ammw on & § 10
9 poinr scale (iniegers valy) with relereace to the following
description: no aroma (1) w0 a lot of aroma (8), After a brief
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relicf periad, the blindfolded panelist cvaluates the second
container, The range for overall aromu i again assessed by
panelists using the same rating system.

The panel results for overall coflee sromu value are then
wbulated and statigtically evaluated. Stundard deviations
based on a Student T statistical test ure calcvlated with 95%
confidence intervals 10 note where statistically significant
differcnces occur betwees the mean values of the wo
products 1ested. Exemplary and eratistcally adjusted resvlts
ofa “blind test” panc] using existing packagiog meothodolo-
gies tor roast and ground ¢offee are wbulated in Table 3, as
follows:

TABLE 3

Roust and Giound Coffes Senrory Panel Rasulnr Jor
Comparing Invonlive Artigles Vo, EXisting Auticles s 120 days
aty0e T {21° C)

Staudird Steel
inventive Packaga Package
(Plnstic) {Control)
No, Raspandents 40 4
Amount of Coffes Arorma 73 4.5

Based npon this wst panel, it was surprisingly found that
the present articles of munufactare provide a perceived
“fresher™ roust und ground coffee end produst for a cog-
sumer. The improvergent in overall collor aroma was
increased from the conmrol ssmple adjusted panel value of
4.5 10 an adjusted panel volue of 7,3 for the inventive arlicle,
resulting in 8 differential adjusted value of 2.8.

While pardculur embodiments of the presemt invention
have been illustrated and described, it will be pbvious o
those skilled in the set that various chumpes and modifica-
tons may be made without depurting [rom the spiril and
scope of the ipvention. One skilled in the art will also be able
10 recognize that the scope of the invention also eocom-
passes interchanging various feamres of the cmbodiments
illusratcd and described above. Accordingly, 1be appended
claims are intended to cover 8}l such modificutions that are
within the scope of the invention.

What is claimed is:

1. A packaging system comprising:

8 container having u luongimdins! axis and comprising i
closed botlom, on opea top, and 2 body having an
enclosed perimeter berween said bottom and said top;

wherein said bottom, 1op, and bady together define an
interior volume;

wherein soid kody comprices at least ane region of
defection dispozed thereon, und wherein said region of
deflection allows [lexion and thereby has less resistance
to fcxing than the budy of said conrainer proximata w
said region of deflection;

a protuberance continuously disposed around the perim-
etcr of said body proximate 10 said 1op wherein suid
protwberance forms a ridge wxlemal 10 s4id body;

u hundle disposed on said bodys wnd

8 flexible closure removably attached and sealed 10 suid
protubcrance;

wherein said bottom and said body ere constructed from
s malefal having a 1ensile modulus number raging
from a1 Jeast about 35,000 pounds per square inch
{2,381 wtm) 10 at lcasl aboul 650,000 pounds per square
inch (46,230 aum);

Rage 2b f A7
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wherein sald cootiner has a top load capucivy of at least -
aboul 16 pounds (7.3 kg); and wherein said ¢losure has
a one-way valve disposed thereon,

2, The packsging system as claimed in claim 1 wherein
sajd dexible closure comprises a fail.

3. The packaging systcm us ¢laimed in claim 1 whercin
said fexible closure is v Juminste comprising u finsl layer, &
second layer, and a barrier layer disposed therchetween,

4. The packaging system a5 cluimed in claim 3 wheren
suid Grst layer is u polyolefin,

5. The puckaying sysiem as claimed in claim 4 wherein
said valve is responsive to inlcrmsl pressures within seid
contuiner exceeding 10 millibars.

6. The packaging system as claimed in claim § wherein
said vulve is pezponsive to inlernul pressures within said
container exceeding 20 millibars,

7. The packaging system as cluimed in claim 6 wherein
suid valve is responsive lo internal pressures within said
conldper exceeding 30 milliburs,

8. The puckaging system as cloimed in claim 1 wherein
said bottom and siid body are formed from a blow-moldable
material.

9. The puckaging system 2z claimed in claiin 8 whercin
said maleriul iy & polyolcfin, .

10. The packnping system as claimed in clsim 8 wherein
aid blow-molduhle materisl is sclected from the group
consisting of polycarbonate, Jow deasity polycthylone, high
density polycthyldne, polyethylene terephthalate, polypro-
pylene, polystyréne, polyvinyl chloride, co-polymers
thereof, und combinations thereofl

11. The packnying system us claimed in claim 1 wherein
said matenal is a muiti-layered strucnuce.

12. The packaging sysiem az claimed in cluim 11 wherein
sajd mult-layered siructure further comprses @ polyoletin
laycr proximate t: said isterior volume and at Jeast onc layer
that is un uxygep bsrrier.

13. The packagping sysiem as claimed in claio 12 wharein
said polyolefin is selected from the group consisting of low
dengity polyethylene, high density polyethylene, polypro-
pylene, co-polymers thereol, and coigbinations Lhersul,

14. The packayio system as claimed in ¢luim 1 whetein
said handle is integral with said boly,

15. The packaping system as claimed in claim 1 wherein
s4id handle is suhstantally parallel 1o said longitudingl axis
of gaid containér,

18, The packaging sysiem as claimed in claim 1 further
compriging an overcap having a b disposed proximate to
apd slong the perimeter of said ovenap, suid rib defining an
inner domé¢ poriion and An ouler skirt portion of said
OVETEAD.

17. The puckaying system as claimed in ¢laim 16 whercin
said rib has a heiphr at Jegst equal 10 1he maximum displace-
meat of said dopwe pordon.

18, The packaying system as claimed in claim 16 wherein
said overcup is eoastructed from s material selecred from the
group consisting of polycarbanate, low density polyethyl-
ene, high density polyethylene, polycthylene terepbthalate,
polypropylene, )olystyrene, polyvisy) chloride, co-poly-
mers thereol, an:| combinations thereof.

19. The packaying system of clairn 1 wherein said ot Jeast
one region of dellection is responsive 1o at Jeast one force
intcrnal or eXtermal to said contuiner.

20. The packuging sysiem as cluirned in claim 1 wherein
said tangile moduln: number ranges from at Joast about
40,000 pounds per square inch (2,721 alm) 10 st lasst aboul
260,000 pounds per square inch (17,692 aum).
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21. The packaging system as clasimed in claim 20 wherein
suid weosile modulus number ranges from a1 Jeast about
90,000 pounds per square inch (6,124 atn) 10 at Jeast about
150,000 pounds per square inch (10,207 atm).

22. The packaging syslem as ¢laimed in claim 1 whercin
coffce ig placed therein,

23. The puckaging systen as claimed in claim 22 wherein
said coffee is roast and pound.

24, The packaging system by cluimed in claim 23 wherein
suid container contsining said roast und grovod coffec is
flashed with an inem gas.

25, The packaging system us claimed ia claim 24 whercin
said inert gas is selecled from the grovp consiming of
nirogen, curbon dioXide, argon, sad combinations thervof,

26. The fresh packeging system as claimed in ¢laim 1
wherein said top load capacity is T least about 4B pounds
(21.8 Kg).

27. Amcthod forpacking coffee using the fresh packaging
system of ¢laim 1 comprising he sleps ol

{illing said conuiner with roast and ground coffee;

flushing snid container with an incrt gas; end,

sealing said conuincr with suid flexible closure.

28. The methed of claim 27 further comprising the step of:

placing an avercap over said flexible closure, raid overcap
having & rib disposed proximate to and slong the
perimeter of said ovarcap, said rib defining an inner
dome portion and an outer skirt portion of said eap,

29. The method of claim 27 further wherein said flexible
closure further comprises 8 valve responsive to intemal
pressures within suid container exceeding 10 millibars.

30, The method of cleim 27 wherein s2id handle is
wregral with said body.

31. The packsging systom of claim 1, wherein emid
contsiner fimher comprises ut least ope rib parallel lo the
Jongitudinal axis, suid rib adding strucmral smbility 10 sxid
conminer with respect 10 lop Joad cupucily.

32, The packaging system of claim 31 wherein said at
lzast one region of deflection is in the form of a rectangular
pancl and said u least one rib is proximate thereto,

33. An article of menufacture comprising:

a closcd bottom;

an open 1op;

o body forming an enclosed perimeter between said
bottem and tap;

wherein said botiom, 10p, and body together define an
interior volume;

whercin said body comprises at lcast one region of
deflection disposed thereon, and wherein said region of
deflection allows flexion and thereby has less resistance
to flexing than the body of said container praximate 1o
said rogion of deflection;

wherein said body includes a protuberance continuously
disposed sround the perimeter of said body proximate
to said lop; and.

wherein suid borom =nd body are constructed from a
polyolefin;

a flexible closure having 8 one-wuy valve disposed
thercon, the closure removably attached to said protu-
berance wherein said closure forms & seal with said
ptotuberance;

roast und ground coflcc contained withia said interior
volume; and,

wherein said asticle of manufaciure hus on overall coffee
aromma valuc of al Jeast abouy 5.5,

34. The article of manufuciure of cluim 33 whercin suid

overall coffce aromn vulve is at least about 6.5.
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35. The article of manufacture of claim 34 wherein said
overall coffee arona value is o1 least ubout 7.3.

36, The arricle of manufaciure of claim 33 wherein said
polyolefin is eclected from the group tonsisting of low
density polyethylune, high density polycthyleng, polypro-
pyleoe, co-palymers thereof, and coinbinations thereof,

37. A packaginy pystcm comprising;

1 conlainer for holding coffec huviag a longitudinal axiz
and comprising a closed bullom, &n open top, b handle,
and & bady huving on coclosed perimerer between said
baram and said top;

wherein $xid botiorz, top, and body together definc an
interior volwne;

wherein said hody comprises uwt least oge rcgion of
deflection disposed thereon, and wherein said region of
deficetion allows fexion und thereby has Icss resistance
10 flexing than the body of said contalner proximats 1o
said region of deficction;

a protuberance continuously disposcd around the perim-
cter of $0id hody proximate to said top wherein said
prowberance farms a ridge exuwnal 10 &aid body;

a flexible clogure removably attaclied and sealed 10 said
protuberance; und, wherein said bottom and said body
are constructad from a material having u tensile modu-
Jus number ringing from at least abont 35,000 pounds
per squure inch (2,381 stm) lo ul Jeust about 650,000
pounds per square inch (44,230 nim); and whercin said
coawiner has a top loud capacity of st least about 16
pounds (7.3 kg).

38. 1he packuping system of claim 37 whercin said

handle is dispose:l on said body of said container.

39. The packiging sysiem of claim 37 wherein said
handle is integral with said body,

40. The packiging system of clum 37 wherein said
bundle 35 substandally parullel 10 said longitudinal axis of
said container.

41. The packiging system of claim 37 wherein said
botlom sad said body arc formed frum a material sclecicd
from the group consisting ol polycarbouale, low deosity
polyethylenc, high density polycthylene, polyethylene
\evephthalate, polypropylene, polysiyreae, palyviny] chlo-
ride, co-polymen: thereof and combinations thereof. |

42. The packiging system of claim 37 whepein ssid
container conwins coffec therein.

43, The packuging system of claim 37 whercin said
coarainer conains roust aad ground coffce thersin,

44. A packaging sysrem comprising:

a container fur holding coffec having u longitudinal axis

and comprising 8 closed bottom. an open tap, o handle,
8 ong-way vilve and 8 body huving an enclnsed perim-
cier betwees said borom and :id op;

wherein said hollom, top, and body together define an
interior volyme;

wherein s21d body comprises o1 least onc region of
deflection dizposcd thercon, and whercia said region of
deflection allows Jexion apd thereby hus less resistance
10 flexing than the body of said cantainer proximate 10
sald region of dellection;
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s prambcrance conlinuously disposed around the perim-
cler of said body proximare 10 seid top whercin suid
protuberasce forms a ridge exicrnal o said body;

a flexible closure removably emached and scaled to said
protuberance; and,

wherein said bottom and suid body are constructed from
u materiul sedected frum the group consisting of poly-
carbonute, Jow density polycthylene, high density poly-
cthylens, polyethylere terephthalate, polypropylene,
polystyrene, polyviny! chloride, co-polymers thereof
and combinations thercall

45. The packaeging system of cluim 44 wherein said
hundle is disposed on aaid body of said comainer,

46. The packeging system of claim 44 wherein said
handle is integral with said body.

47. The packaging gysicm of claim 44 wherein said
handle iz substantinly porullel 10 said longimdinal axis of
said container.

48, The packsging system of claim 44 wherein said
contajner contains coffee therein.

49, The packaging system of claim 48 wherein said coffec
is roagr and ground.

50. A packaging sysiem comprising;

a conuiner for holding coffee having a Jongindina! axis
and comprisiog a ¢losed bottom, an open lop, a hundle,
and & body having an enclesed perimeter belween said
bottomn and 2aid top;

wherein said bowtom, wp, and body together define an
interior volume;

wherein said bady comprises st lcast ooc region of
deflection disposed thereon, and wherein suid region of
deflection allows flexion and thereby has less resistance
to ficxing than the body of said container proXimate 1o
said region of Jeflection;

a promberance continucusly disposed around the perim-
cter of said body proximate 1o said lop whereln said
pratubarance forms b ridge eXtemal to ssid body;

a flexible closure removably attached and wegled 1o 383d
proluberance; and, whercin said bottom and said body
are constructed from a mutcerial selected from tho group
consisting of polycerbonate, low deasity polycthyleac,
high density polycthylene, polyethylenc tercphthalute,
polypropylene,  polystyrene, polyvinyl chloride,
co-polymers thereof and combinations thereof,

51. The packeging system of claim 50 wherein said

handic s disposed on said body of said conrainer.

§2. The packaging systcm of clsim 50 whercin said
hundle is intcgral with suid body.

53. The puckaying sysiem of claim S0 wherein said
handle is substantially parallc] 10 suid longinudinal axis of
said contniner.

54. The packsging system of cluim 50 whersin said
conlziner conaing coffee therein,

55. The packaging system of claim 54 wherein said coffee
i roast und ground
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