WO 02/ 16224 PCT/ SG00/ 00129 BAG I N-CARTON WTH A CO L SPRI NG The present
invention generally relates to a Bag-In-Carton (BIC), and nore

parti cul avdy211@28l C used to contain and di spense a |i qui dPCBAGKGBRTIND OF
THE |1 NVENTI ON Bag- 1 n-Carton containers are used to. store and di spense
liquids to be consuned. BICs nmay be used both for containing | ow viscosity
| i quids, such as juice; or for high wviscosity liquids, such as certain
printing inks. BICs generally conprise a carton, a nozzle or spout
structure and a |iqui dacnpgraeait @r8ag housagdrmid hin the carton for
containing a liquid to be dispensed for consunption. An interior end of the
nozzl e having an openi ng for receiving quuid is coupled to the bag housed
within the car orti.on wal | of
the carton toJ chsa%ﬁavwsﬁ&e%?‘ ydregabeéﬁ "F&‘gﬁul%r a%g‘%f)ag itself is
usual ly made froma highly flexibl e mat er i aI V\:hl ch is inperneable to the
liquid b@angu@rbrt@@ICsu@dwwé@n@lﬁ%i |digRens HBYIE | ami nate. A drawback
associated with conventional BICs is the potential for unnecessary

bl ockage of the nozzl e dBAGKGROUNDIOBEIHE ENVENIIEY as the liquid is

di spensed. In many applications, particularly when dispensing a high
viscosity |i quigd -mUCtHddScontiknerd 416 ulidGoistore drbdigpende Bquitihat bei donsloesd. not
pernmt the introduction of air into the bag to replace the liquid being

di spense I OsueR bé RRSS ST fon highsponse to
at mspheﬂalCS%az’%ge[}Jrsg@gé{hﬁﬁ%éc{mﬁmn n&wosllg‘?sgggr@gg@ Unl ess preventive neasures
are taken,

with and V[lﬁCBélky Iﬁwd%ﬁgﬁhc'%lgcleﬁﬁl%%%n? ind AL BRc® éentegﬂyt%@sgxpﬁgé' a &, kN contact

nozzle or spout structure and a liquid impermeable bag housed within the carton for

containing a liquid to be dispensed for consumption. An interior end of the nozzle having
an opening for receiving liquid is coupled to the bag housed within the carton. A portion
of the nozzle penetrates through a wall of the carton to provide a means for dispensing
the liquid. The bag itself is usually made from a highly flexible material which is
impermeable to the liquid being stored, such as a foil or plastic laminate.

A drawback associated with conventional BICs is the potential for unnecessary
blockage of the nozzle due to the collapse of the bag as the liquid is dispensed. In many
applications, particularly when dispensing a high viscosity liquid such as ink, the BIC is
designed so that it does not permit the introduction of air into the bag to replace the liquid
being dispensed. In such applications, the flexible bag collapses in response to
atmospheric pressure as the liquid is dispensed. Unless preventive measures are taken, as

the bag collapses & portion of the bag may come in contact with and block the opening in



WO 02/ 16224 PCT/ SG00/ 00129 the interior end of the nozzle. A substantial
portion of the content of the bag nay be wasted if the nozzle- becones

bl ocked woObhi®@24manner before the bag is fully drai ned. Cper/sGbasoizn whi ch
has been used to an overcone this problemis to adhere or attach part of
the inner bag to the carton. However, this solution increases production
expenses and is cunbersone due to the need to apply an adhesive to the bag
and/or the <carton. Therefore, there is a need for a bag-in-carton which
enables full use of the liquid stored in the bag,. mnimzes liquid waste
and |l owers the production cost by elimnating the need to adhere or attach

the bag t@eldteriGeerdaTtheAIMBRY dbsthhifial [pEdNTdE: ddreerabbtherbap mayrbed
drawbacks associated with known bag-in-cartons designs are overcone by the

present ifyed irefk notk H%E@Iﬁ&rﬁloék‘%ﬁ‘?ﬁ‘EHl?ﬂxaRﬁ&\b‘eﬂﬁ@ tiRMbak MRy Ridnéd. sposed
wWithin a carton tor containing a IC]UId A nozzle is alsposed on the carton

and penetr at es8 %P@gﬁ h}"hlgﬁg'f?‘g%n u'&ecgto él;]h ep%%ﬁls oM ??to,?ar%iﬂglterbrto di rect

the flow of th ap nay ose nozzle to
eSS|bIe coi | ring

protect it during storag% &rlor totﬁ %
mount ed o#tACH®2K F HednastPag Hthe SRIOR: HEOTVAYRErt 52?8 ULIRP I eAsETRTd ¥ o8 bag from
col I apsing on the nozzle as the liquid is consuned. For purposes of
i 11 ust r at expenseslapd it tuenbsrsosertueitpthemeedto applvienadhenue tobe bog pat/otthe  use of
ink as the liquid in a printer application. The present invention, however,
is not | ¢dricnedHereféraethereds @heddnfior abalg-ivayartoey wisield enablds folhnye ofithé ﬁqm’dt
liquids without regard to viscosity. Ink froman inner bag is dispensed by
nmeans of  guEHiiR the Ha@Mnimddet AGINEAvaste and lowers the production cost by eliminating

the need to adhere or attach the bag to the carton.

SUMMARY OF THE INVENTION
The aforerﬁeptioned drawbacks associated with known bag-in-cartons designs are

overcome by the present invention. The present invention provides an inner bag disposed

within a carton for containing a liquid. A nozzle is disposed on the carton and penetrates

through the inner bag. The nozzle provides a path to direct the flow of the liquid

therefrom. A cap may be disposed on the nozzle to protect it during storége, prior to use.

A compressible coil spring mounted 'on the nozzle extends into the inner bag and prevents

the bag from collapsing on the nozzle as the liquid is consumed.

For purposes of illustration only, the present invention is described below for the

use of ink as the liquid in a printer application. The present invention, however, is not

limited to the use of ink and may be used with many different liquids without regard to

viscosity. Ink from an inner bag is dispensed by means of suction from an attached

printer mechanism, which is well known in the art and beyond the scope of this

disclosure. As ink is dispensed from the bag through the nozzle, the bag collapses -

2



printer nmechanism which is well known in the art and beyond the scope of
this disclosure. As ink is dispensed fromthe bag through the nozzle, the
bag col | apeey1224N0 02/ 16224 PCT/ SG00/ 00129 i nwards t owar BeTSGer/0wo2z| e. The
conpressi ble coil spring prevents the inner bag from collapsing onto the
nozzl e opening, ensuring that the full volume of ink can be dispensed. As
nore ink i s dispensed, the bag coll apses further and pushes the
conpressible coil spring in toward the nozzle. As the spring is forced
inward, the bag further collapses to the point where the amount of
remaining ink in the inner bag is mnimzed. An advantage of the present

i nvent i onpiyardshewnide ehecioza8. TRS tomprasabiedoll @prikopreedtid MBahneBbis fibat adhere
or otherwi se attach the bag to the carton. us, the present invention has

the feat ucﬁcﬁlggé? S}xt'aqmj[ E@ﬁleﬁ?ﬁgﬁ@g; éérﬁum?a RlaPHE G vERESr Ib'glaisgg%lsgé THE

DRAW NGS forementione ated advantages and features of the
et ai 1'od BEFT (i HEBinsth i TAEGRTIRBIE: Frt gk B TGO F ST SSTISl D 1 he
foll owi ng drawi ngs, where |ike nunerals represent |like elenents, in which:
FI G 1 i sspaingéetdveaiathesioagleofisthresnsig-is frreasripwardothetbag figithes epllanses/ent i on,
with the inner bag filled with liquid;, FIG 2 is a side view of the
bag- i n- catht @binofvheleahprmsemtof rewaningonk inatht emet beg i nyuindzed. s di spensed;
An advéntage of the present invention is the production cost compared to
conventional BICs that adhere or otherwise attach the bag to the carton. Thus, the
present invention has the feature of being less expensive to produce.
BRIEF DESCRIPTION OF THE DRAWINGS
The aforementioned and related advantages and features of the present invention
will become apparent upon review of the following detailed description of the invention,
taken in conjunction with the following drawings, where like numerals represent like
elements, in which:
FIG'. 1 is a sectional view of the bag-in-carton of the present invention, with the
inner bag filled with liquid;
FIG. 2 is a side view of the bag-in-carton of the present invention, after the liquid
is dispensed,;
FIG. 3 is a sectional view of the nozzle of the present invention.
DETAILED DESCRIPTION OF THE INVENTION
The Bag-In-Carton according to the present invention is designed to maximize

liquid use and minimize liquid waste while lowering the production cost. The BIC of the

present invention will now be described with reference to FIGS. 1 - 3.
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FIG 3 is a sectional view of the nozzle of the present invention. .

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The Bag-In-Carton according to the
present iweermdoh is designed to maxim ze |iquid use andrai/RGod/@e2d i quid
waste while | owering the production cost. The BIC of the present invention
w Il now be described with reference to FIGS. 1 - 3. 3 WO 02/16224

PCT/ S0/ 00129 FIG | shows an enbodi nent of a Bag-In-Carton 100 which is
filled with a liquid to be dispensed. An inner bag 104 is disposed within a
carton 106. Inner bag 104 may be nade of any suitable material.

Appropriate materials are kpo to thgse. skilled in the r{..Preferably,
i nner bag 104 F1&- dedews PBWQO&@[%FP 98%'ﬂ%haﬂgn ?%WP’CSAS ﬁ@?%?’ftgﬁ?’t%m[ahe
contents of the bag, is inperneable to the contents, and which has

suf fi ci ento tetdigpegsed. tAm inngnt tegt 194 ds disposed midin avearn J05. Apner beg debmékted to
in handling and in use without risk of rupturing or otherwise losing its
i ntegritybe Madd Olimytsupsisle afatdrati Approgriple asitérialsare koown tethosethilteisinahe wel |
suited for use as the bag material. The carton 106 is preferably a

substanti gk | yranlipSaRerdAL 108 iWAREOFBRY hakBalaihich ROAMER RBkios fphe such as
a rectangul ar box.” A low cost material such as cardboard may be used. A

30 112 0be S REE M O BUD a0 GRS SRS DR LT
rany i §BHBRE Ty gptss b OeY b gupertr R Bede A R E PR H R ent | on
has part| x?ul;alttiirirngaoe%lt}i)eggi[sie (l)or]sir}goits%lntccegﬁty. Various types of laminated plastic or foil
structures are well suited for use as the bag material.‘
The carton 106 is preferably a substantially enclosed carton which may take any
convenient shape such as a rectangular box. A low cost material such as cardboard may
be used. A liquid 112 to be dispensed from the BIC and consumed is contained within
the inner bag 104. The liquid 112 can be of high viscosity, such as a ink; however, the
present invention is not limited to ink and may be used with many different liquids
without regard to viscosity. The present invention has particular application to BIC
containers which do not eillow air into the bag as liquid is dispensed and which, therefore,
collapse as the contents of the bag are consumed.
" The inner bag 104 is shown in its filled state in FIG. 1. The inner bag 104 is
made of a flexible material so that it will collapse as liquid is dispensed. According to
the present invention, the inner bag 104 need not be adhered or otherwise attached to any
of the inner surfaces of the carton 106.

A nozzle 108 for dispensing liquid from the bag is mounted on the carton and

penetrates into the interior of the inner bag 104. Nozzle 108 is also depicted in FIG. 3.
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containers which do not allow air into, the bag as liquid is dispensed and
whi ch, therefore, collapse as the contents of the bag are consuned. The

i nner bagvQ0Z14284 shown in its filled state in FIG 1. ThePCnReoo/dwazp 104 is
made of a flexible material so that it will collapse as liquid is

di spensed. According to the present invention, the inner bag 104 need not
be adhered or otherwi se attached to any of the inner surfaces of the
carton 106. A nozzle 108 for dispensing liquid fromthe bag is nounted on
the carton and penetrates into the interior of the inner bag 104. Nozzle
108 is also depicted in FIG 3. 4 WO 02/16224 PCT/ S0/ 00129 The nozzle
108 is prElicenazpley! Ofdupreéatald mountsfean adpyeopendor ns grrfesee! e ¢anendQét on 106.
The nozzle 108 may be generally cylindrical with an exterior end 120

ext endi ngTheondzperdByndy mnganarallonylificahaithan extedor ard k20dx1eddingxt endi ng i nt o
the interior of carton 106 and into the interior of inner bag 104. A

hol | ow pa&ﬁ@%mﬁum%ﬁomealaﬁ@% ﬁnerro@réﬁalmwa&ermrh@t&mwtehoraafic@x%n t he
l'iquid within i'nner bag 104 to be di spensed out an openl ng 150 forned

to interi BF BhdE3e 9“?8%98205 S 1h A PanEha® éﬁé OO i tabl o
'S & pref GPBHICSHARGRTAM b ks e v R BRE S0 SEPs %Q%n%'d%%? "o, A
conpressi bl e coil sprln 102 is nounted on the |nter|or 130 end of nozzle
108 and ¥XeReAUS 1|5|Qtf@fm¢¢emlthﬁt exterr epel 126\ aErozsleql OBpdnnechpg 184 isisagined? nay
al so be nade of any
coupled to interior end 130 of nozzle 108. Nozzle 108 may be made of any suitable
material which is compatible with the liquid contents of the BIC. Plastic is a preferred
material because of its low expense and ease of molding.
A compressible coil spring 102 is mounted on the interior 130 end of nozzle 108
and extends into the interior of inner bag 104. Coil spring 102 may also be made of any
suitable material which is compatible with the contents of the liquid stored i1;1 the BIC.
Preferably, coil spring 102 has a spring constant which allows the spring to( collapse as
liquid is dispensed and inner bag 104 collapses.
The nozzle 108 has a threaded portion 113 on the outer periphery of its exterior
end 120. A flange 122 is formed on the outer periphery of nozzle 108 and adapted to
allow inner bag 104 to be sealingly mounted thereon. Nozzle 108 has an annular groove
124 formed between two flanges 155, 156 which secure the nozzle to carton 106. The
exterior end of nozzle 108 may be formed so that it mates with a connector of an external

device such as a printer (not shown) which consumes the liquid dispensed from the BIC.

A suction force may be applied by the external device to draw liquid out of the BIC.



suitable material which is conpatible wwth the contents of the liquid
stored in the BIC. Preferably, coil spring 102 has a spring constant which
al lows tiveosprd2eg to collapse as liquid is dispensed andPCTvRE00/(wazy 104
col | apses. The nozzle 108 has a threaded portion 113 on the outer periphery
of its exterior end 120. A flange 122 is fornmed on the outer periphery of
nozzl e 108 and adapted to allow inner bag 104 to be sealingly nounted

t hereon. Nozzle 108 has an annul ar groove 124 forned between two fl anges
155, 156 which secure the nozzle to carton 106. The exterior end of nozzle
108 may be forned so that it mates with a connector of an external device
such as a priateep 1 Doatayshawe) ontui thé tireated pegidnhld 31df ghd ekteticspahd2@of rom t he
BIC. A suction force nay be applied by the external device to draw |iquid

out of t{?,g nBbfe 168 WOhB%/cA 6R 36 RCF 6PN 20 4R 10 froferDa dekD 1 TRftombeied ont o
the threaded portion 113 of the exterior end 120 of the nozzle 108 to

protect the. no ' ct a seal 170 from being
punct ur eB”%F”fB?Z é{(@ﬁk%@%@ﬁ&?ﬁ%%l%ﬂ%l%@dgf g%:egd inuse. FIG 2 is a side view
of the BIC of e present inyentjan fter substantiall | 1..the iquid
112 has been 5]@ ‘ﬁéegbd%a‘ﬂ‘aw Pﬁg’eitd*ﬁeqf t %Efei‘??ﬁ”mig“%Iaﬁﬁrp%‘«g%?m@]’Iai”cfhle d 112
is renoved fromthe inner bag 104, atnnsgheric géessure,causq§,the bag to
col | apseliqwddadbas besa dispersed andthe ipperhaatl ¢ Hapeallapsest dsdiuid by ng 102, a
portion of the collapsing inner bag 104 m ght cone in contact with and
bl ock opssmoved iden thefiomes bag | 04 fatrhdsphericpriessuracdnags the dag teasollppseriowands uned
resulting in unnecessary and undesirabl e waste.
the nozzle 108. Without compressible coil spring 102, a portion of the collapsing inner
bag 104 might come in contact with and block opening 180 before all of the liquid in bag
104 has been consumed resulting in unnecessary and undesirable waste.
The present invention overcomes this drawback through the use of the
compressible coil spring 102. As the liquid 112 is dispensed, and inner bag 104
collapses, compressible coil spring 102 prevents the interior surfaces of the bag from’
blocking opening 180 in nozzle 108.
After a certain point, as more liquid 112 is dispensed, the inner bag 104 collapses
further and pushes the compressible coil spring 102 inward towards the nozzle 108.
Preferably, compressible coil spring 102 has a spring constant which permits it to
compress as the inner bag 104 collapses. FIG. 2 shows compressible coil spring 102 in a
fully compressed state after the liquid 112 has been fully dispensed.
The present invention enables full use of the liquid 112 thereby minimizing liquid
waste without requiring the inner bag 104 to be adhered or otherwise attached to the

carton. This reduces labor costs since the time and effort associated with adhering or

attaching the inner bag 104 to the carton 106 are eliminated.
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The present invention overcones this drawback through the use of the
conpressible coil spring 102. As the liquid 112 is dispensed, and inner bag
104 col veperss22conpressi bl e coil spring 102 prevents thePCseol/@2%sur f aces
of the bag from blocking opening 180 in nozzle 108. After a certain
point, as nore liquid 112 is dispensed, the inner bag 104 col |l apses

further and pushes the conpressible coil spring 102 inward towards the
nozzle 108. Preferably, conpressible coil spring 102 has a spring constant
which permts it to conpress as the inner bag 104 coll apses. FIG 2 shows
conpressi ble coil spring 102 in a fully conpressed state after the |liquid
112 has been Trd foregtimpénsid deSdriptipn ef ehetinventionthiaobeespapiided fouthe use of the
liquid 112 thereby minimzing liquid waste without requiring the inner bag

104 to bﬁ,rgg{ég 2R raEliWes@iptioh Aaeduiveddie|arg @iibodimehbs of thepreses | abor

r
costs sinc e tine and effort associated with adhering or attaching the
inner bag 104 to the car : 40 Q! g
PCT/SGDO%&@??@}mfﬁBeﬁb&géﬁgﬁéggg?g??g%xg@@?&?g?fgﬁyﬁ$ tﬁéﬁﬁﬁég%tion has
been provided for the puyrposes, of illustratiagn. and description. Although
exenpl ar §ravigsdit Aeier ke %Hegmg&aéwve %W\Vé%?ﬁ(’%gﬂmﬂeg\}g?%e erﬁp’(gfescri bed in

detail herein with reference to the acconpanyin%_ drawings, it is to be
under st oedbodimentstiisclasedrantl grat Varieustchppgss @ag mogiticatonsyta tieRresedhhodi nent s
di scl osed, and that various changes and nodifications to the present
i nvent i ofvasittorpars pokiide imlight gfitheabovheacting eAceadinglygthe seepsrafitegl y, t he
scope of the

present invention is to be defined by the claims appended hereto.



present invention is to be defined by the clains appended hereto. 7 WO
02/ 16224 PCT/ SG00/ 00129 What is clainmed is: 1. A bag-in-carton for

di spensi mgo a2/kd2qui d, conprising: an enclosed carton; a chCl/agei/@® i nner
bag di sposed within said carton, for containing a liquid to be dispensed;
a nozzl e disposed on said carton, said nozzle having an interior end which
penetrates into the interior of said carton and said inner bag, said
interior end being sealingly coupled to said inner bag, an exterior end
which projects froman exterior wall of said carton, and a liquid

comuni cation path between said interior and-exterior ends such that
liqui d wW it ps daimediltiner bag may be di spensed through said nozzle; a coi
spring mounted in the vicinity of said nozzle such that said coil spring
prevent s 1sai d A bagein-daagn forahspehonk p iguislacempréstng:e as liquid is di spensed
and said inner bag collapses. 2. The bag-in-carton of claim1, wherein
said coil spring i “85ﬂ9§8§?ﬁ?%. 3. The bag-in-carton of claim1, wherein

said coil spring i3 cBRaRiEEmasr S dspRbEwithin saRidineh, Batshisiaingldiquid The
bag-in-carton of claiml, wherein said inner bag is formed froma | am nate
mat er i al to be dispensed;
a nozzle disposed on said carton, said nozzle having an interior end which
penetrates into the interior of said carton and said inner bag, said interior end being
sealingly coupled to said inner bag, an exterior eﬂd which projects from an exterior wall
of said carton, and a liquid communication path between said interior and- exterior ends
such that liquid within said inner bag may be dispensed through said nozzle;
a coil spring mounted in the vicinity of said nozzle such that said coil
spring prevents said inner bag from blocking said nozzle as liquid is dispensed and said
inner bag collapses.
2. The bag-in-carton of claim 1, wherein said coil spring is collapsible.
3. The bag-in-carton of claim 1, wherein said coil spﬁng is mounted-on said interior

end of said nozzle.

4. The bag-in-carton of claim 1, wherein said inner bag is formed from a laminate
material.

5. The bag-in-carton of claim 4, wherein said laminate material is plastic.

6. The bag—iﬁ-carton of claim 4. wherein said laminate material is foil. '

7. The bag-in-carton of claim 4, wherein said nozzle has a cap disposed on said

exterior end of said nozzle.
8. A bag-in-carton comprising;

a substantially enclosed carton,

‘a collapsible inner bag disposed in said carton, for containing a liquid to
be dispensed,

a nozzle disposed on said carton and penetrating into the interior of said
inner bag, to provide a path for said liquid to be dispensed; wherein said nozzle has an

exterior end extending outwardly from said carton and an interior end extending into said
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5. The bag-in-carton of claim4, wherein said |amnate material is plastic.
6. The bag-in-carton of claim4. wherein said |amnate material is foil. 7.
The bag- iweeztd&2en of claim4, wherein said nozzle has a cRET/EGep@I=d on
said exterior end of said nozzle. 8. A bag-in-carton conprising: a
substantially encl osed carton; a collapsible inner bag disposed in said
carton, for containing a liquid to be dispensed; a nozzle disposed on said
carton and penetrating into the interior of said inner bag, to provide a
path for said liquid to be dispensed; wherein said nozzle has an exterior
end extending outwardly fromsaid carton and an interior end extending into
said 8 WO 02/ 16224, PCT/ S0/ Q01 .interi . I g cql. apsi bl e
i nner bag!MeToq OF ¢ HEYLANG Gola ﬁﬁbgﬁag%gé%gé%g&%%ﬁﬁ %Q%Ofg}ganneéugurface of
sai d cartg(gﬁiogop@m)g@fagébfgaid:@g,{on§pri ng nmounted on said nozzle; wherein
said coil spring prevents said _inner bag from bl ocking said nozzle as
liquid is di spensedaaemprsssible cpilspiingmgueted PRI 80Za): avhersin saif goil
conpressible coil spri i f Rl . qe| LCi: E O .4as said
mner - bag g peabel ik a8 a3 bioElhEdkaz st el Luisn B OBIRSEAS 2 %
inner bag collapses; wherein said compressible coil spring is of sufficient elasticity to

.compress as said inner bag collapses;

a cap disposed on said exterior end of said nozzle.



