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,*166166* The present invention generally relates to a Bag-In-Cart 1 ]
and nore particularly to BIC used to contain and di spense a |iquid.

BACKGROUND @712l | NVENTI ON Bag- I n-Carton contai ners are WCIiISGW/00890re and
di spense i1 quids to be consuned. BICs may be used both for containing | ow
viscosity liquids, such as juice; or for high wviscosity liquids, such as

certain printing inks. BICs generally conprise a carton; a out

structure and a liquid inperneabl e bag housed within the carmmﬂmmmmn

containing a liquid toB&e_ng_&&%ﬁ%Tho& &aps fkon. An interior@pg of the
r quid’i

nozzl e havi ng an openi ng recei ving |i S coupled to the bag housed
within the carton. A portion of the nozzle penetrates through a wall of

the carton to provide a neans for dispensin he, | i qui Th gitself is
usual | y made fThepresent gvestion gsrensily retatesiq %gagﬂi’i’@"}“%l(%ﬁ?p@?cﬁgg%l e to the
| iquid being stored, such as a foil or plastic |amnate. A drawback

-associ at wlﬂi}lfmﬁde@wborﬁiﬁand dispérsepdiquitt i al for unnecessary
bl ockage ‘of the 'nozzle due to the collapse of the bag as the liquid is

di spensed. In many appl i]ﬁ?ﬁk@l‘é@UM D THE INVENTION spensing a hi gh
viscosity liquid such as 1nk, the BICis designed so that it does not

permt the int ég%#ﬁyﬁgg? gax}tiﬁ.hérs iafétvﬂsga ?fst ?’%arrfd%{p%ﬁieq idsh® Heicghidugnedoei ng

di spensed. In ons, exl bl'e bag col [ apses in response to
~atrospheric pressure as the liquid is dispen s H=CYERE hie® NMeasures
are t akenBIGssmay he uspdpathyfor spriaing lﬁg’r‘flf%’ﬁﬁ%ﬁ Sﬁﬁ%ggg}ggﬂggeégne I T contact
wi th and bl ock the opening in, *0Q00002*

viscosity liquids, such as certain printing inks. BICs generally comprise a carton, a
nozzle or spout structure and a liquid impermeable bag housed within the carton for
containing ; 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 noizle 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 2 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 2 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 lliquid
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 4 portion of the bag may come in contact with and block the opening in

L
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02 FEB 2005 WO 02/ 16224 PCT/ S0/ 00129 the interior end of the nozzle. A
substantial portion of the content of the bar- may be wasted if the? FEB 2005
nozzl e. becones blocked in this nmanner before the bag is full} drained. One
sol ution whipsheRps been used to an overcone this probl em i BCT/8GedII% or
attach part of the inner bag to the carton. However, this solution

I ncreases 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-i n-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 to the carton. SUMVARY OF THE | NVENTI ON
The af or efent | oned AUANDAGKS: 32306 ALRT pbiich drIRYELrha of e iishedesi gns

are over H%tef)‘)? e prese invention. The present invention provides an
I nner bag disppsed w.thin a rion. for 0 I qQUE A A zle is
di sposed wiastehd 1he peFAle g‘??&“ﬁéﬁg)[cﬁ‘ﬁ‘?&ﬁlstﬁg%egﬁg{oﬁgt@ndﬁgﬁyg%.d?%lﬁgﬁz' nozzl e
provides a path to direct the flow of the tiquid therefrom A cap nay be
di sposed on t h©nesphitionmhigh kasdeen Pﬁcmr@rﬁ’e'g:@m‘éé@,p% lFB‘r‘Sf%acﬁ’ggF.or A
conpressi ble coil spring nmounted on the nozzle extends into the inpner bag
and prevenfsch fafeofthgidneobagoolthapmiong Howevee, thissphiondnerpases pigdpenons
consuned. For purposes of illustration only, the present invention.is

descri bed ?Eén?@é L is th@berdS@e ahie idthe dsed ftfapplyan gdtiesiva tpthertagrndippthiecat i on.
~The preser? I 'nvention, however, is not limted to the use of ink and may

be used with ”gf%ﬁrg%g%%e‘?é‘i)syé el 55 4 égmbﬁmfne\gﬁifzﬁleﬁébleé/ﬁﬂmébf&e liboie from

an i nner t’iﬁrg'o ' sed nmeans o uction froman attached printer

mechani sm whjch,is well. knowa in t QARG e RFAP&iRihatddd S
di scl.osur é'FO"?émi tﬁR%F%- ’H‘P%‘éﬁs\gf«g‘ﬂ‘“? ?’J&E%%ﬁ%é l%gégttﬁg%rSg .Lﬁlewﬁo%[z)?le, tahlg bag
col | apses 2 02 FEB 2005

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

SUMMARY OF THE INVENTION

The aforer;le_ntioned 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 storé.ge, 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 -
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WO 02/ 16224 PCT/ SG00/ 00129 i nwards towards the nozzle. The conpressible
coil spring prevents the inner bag from collapsing onto the nozzl €7 FEB 7005
opening, ensuring that the full volune of ink can be di spensed. As nore
ink is diapenaeths t he bag col | apses further and pushes thepcospoeercdl e
coil spring intoward the nozzle. As the spring is forced inward, the bag
further collapses to the point where the anmount of remaining ink in the
inner bag is mnimzed. An advantage of the present invention is the
production cost conpared to conventional BICs that adhere or otherw se
attach the bag to the carton. Thus, the present invention has the feature
of being | ess expensive to produce. BRI EF DESCRI PTI ON OF THE DRAW NGS The

af orenent i. gne vention
W11 becolt bR LR £ TR GRSRRIIE o F et M PR ol 00"
thelnventlon taken in COI‘]]UI‘]CtIOI‘l W th the_ follow n raw ng wher e

i ke nunercallapsingRNQ BFOFFIR gPeTing, FBRYAS o Gesubvoipme st itk BN inentrn
view of the bag-in-carton of the present invention, with the inner bag
filled witAs mongunkijs dRpensed, the bag spliapses Buther and-pushesthe somaressihlegoilt he
present invention, after the liquid is dispensed; FIG 3 is a sectional

view of th mt!)ihztbe/atﬂ the hezzle. eAetie spring i fooced inwidT Nelbap) fiXHRCROPIPsERNCOF THE
| N\VENTI ON The Bag-1n-Carton according to the present invention is designed

to maxim zfg, p&h:qwme%ean%mammrﬁﬁg hrikCidithe m&ﬁ&gvvghhﬁmhewl ng the
. producti on cost The BIC of the preSent invention will now be described
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conventional BICs that adhere or otherwise attach th_e 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 presént 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 invertion will now be described with reference to FIGS. 1 - 3.
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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 wthin a car tldnfFERRE,
| nner bag 104 nay be nade of any suitable nmaterial. Appropriate materials

are knomnwbgz/g‘f}%e skilled in the art. Preferably, inner hagsdfithoi» made
froma materi which is inert in relation to the contents of the bag, is

i nperneable to the contents, and which has sufficient strength to

wi t hstand any forces which it nmay be subjected to in handling and in use

wi thout risk of rupturing or otherwise losing its integrity. Various types
of lamnated plastic or foil structures are well suited for use as the bag
material. The carton 106 is preferably a substantially enclosed carton

whi ch nmay t akeFHRY! shoos\aeritbotiméraps aBagklnaGarcon WOtwingh isfiliddowith AliguM cost

material such as cardboard may be used. A liquid 112 to be dispensed from

the BIC a{bh cﬁéb%&&@d Aﬁlrﬁ%‘s‘u%]f@ﬁls%ﬁakéﬂ withi8 al AR8H 1beglrmbaa e kh@ui d 112

can be of VI scosity, OV\BVGI’ t he pr esent invention is

not lim t k an | ut
regard to 8%8??‘9’ Sugﬁlgaé? gi‘ré#t %pﬁ%%&%tgﬁgﬁng r%r?cu é’rﬂg%pﬁ‘}:&a@t’ﬁgﬁ to
BIC containers which do not allo ir |nt ag.as li UId s, di spensed
and whi chart Resferpbly einnerchag lz%s‘% Q—ﬂ?ﬁg’?‘ﬁ?‘ ? nerHiag lé?'@“ Eootﬁgurred

The inner bag 104 is shown in its fllled state in FIG 1. The inner bag 104
is made obntents bfthebkg, ifmpermenbledo theagontentsyand whishihap seffigient sgneth tos

~di spensed. According to the present invention, the inner bag 104 need not
be adher ed/itastand her forces vatidtalt neay teosubjeetedad in ha&ndﬂing end sudeaeitiounfisk bf
carton 106. A nozzle 108 for dispensing liquid fromthe bag is nounted on

the cartop, ﬁﬂ-ﬁk d}ed%ﬁérwste%smglh@lﬁtb%uynmwoe; g@és éfieminued plaag drddil Nozzl e
108 i.s al s6 depicted in FIG FEB 2005 VOO 02/ 16224 PCT/ SQ00/ 00129

The nozz| gtchéres 51%vpélﬂu?t@@%ryusmgmﬁﬁg%al@nﬂov"er end of one surface of the

carton 10
The carton 106 is preferably 2 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 inverition has particular application to BIC
containers which do not aillow 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 mgterial 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 dispénsing 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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The nozzle 108 may be generally cylindrical with an exterior end 02D 2005
extending outwardly fromcarton 106 and an interior end 130 extending into
the interior of canon 106 and into the interior of inner bag 104. A holl ow
passage wag 0346r2pr ovi des a comuni cati on path which al |l ovect/beoodogei d

wi thin inner bag 104 to be dispensed out of an opening 150 formed in the
exterior end 120 of nozzle 108. Inner bag 104 is sealingly coupled to
interior end 130 of nozzle 108. Nozzle 108 nmay be made of any suitable
material which is conpatible with the liquid contents of the BIC. Plastic
is a preferred material because of its | ow expense and ease of nolding. A
conpressible coil spring 102 is nounted on the interior 130 end of nozzle
108 and gK¢ attte 108tis prdferabhtroined of ailowerend af ofi€ durfeiof tiepraiioy 1002 may

al so be made of any suitable material which is conpatible with the

contents gfe B%lélmhg%BEgéﬁé\iglh?cﬁﬁ%n@llth Eﬁ&&&r&tw 179%@3@5' ng 102 has

a spring constant whi he spring to collapse as liquid is

por (i on 108G REL PR 14 r%@?*y?t%%?f PR G e iR B, 120

is formed_on the o%t er erl her nOézhcﬁ'glOB and adapt ed ta al I ow i nner
bag 104 t &0%andsigiq tng % atol ﬁépéo WoRasSagE VY ORTOUAS A ar gr oove
124 fornmed between tvvo f1 anges 155, 156 which secure the nozzle to carton
106. The cemmenicationspath sthichoallaves theiquidywithin fnperbag &4 torhetdispensediossofii t h a
~connector of an external device such as a printer (not shown) which

consunes kf6péningl30 firmpe irsthe ektevior tib1 28 6F nozAe 4081 Imer bag 164 ixsyalinglyappl i ed
by the external device to draw liquid out of the BIC. 5 0 2 FEB 2005 WO

02/16224 E&EE(@Q@QA@Q&?&&M&&@ 108Y NegsieWos! naptue hitk dﬂhﬁ@ﬁi%ld@or tion

113 of the exterior end 120 of the nozzle 108 to protect the nozzle from

g?galgg Srgxgréeglap&rmcﬂqg cOmpéiitie Wi the P08 ebMtents BERRIBICE Pi0&ichE Rk feferhial Or € the

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 iﬁ 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 nbizle 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.



FIG 2 is a side view of the BIC of the present invention, after
substantially all the liquid 112 has been di spensed and the inner0?§98§@ﬁ
has coll apsed. As liquid 112 is - renoved fromthe inner bag 104, ' '
at mosphenig gh/i€sgur € causes the bag to coll apse towards t{er66dwdosl08-
Wt hout conpressible coil spring 102, a portion of the collapsing inner
bag 104 m ght cone in contact with and bl ock opening 180 before all of the
liquid in bag 104 has been consuned resulting in unnecessary and

undesi rabl e waste. The present invention overcones this drawback through
the use of the conmpressible coil spring 102. As the liquid 112 is

di spensed, and inner bag 104 collapses, conpressible coil spring 102
prevents the interi.or. [ | Oin
nozzie. 108, Aftep URUERY SrfEEpD welfrBRodrith 1L FhEGE ARrRR B I IED,

I nner bag 104 collapses further and pushes the conpressjhlge coil spring
102 i nwaths nogalsrl@8 1 REOLER 3ha Rozzigdrom @F@r%ﬂl@?’%%%@’si&E‘”Egﬁngspri ng

102 has a spring constant -which permts it to conpress as the inner bag
104 col | ppsesred lor GrokendefonstheBifriephickd M wsei | spring 102 in a fully
conpressed state after the liquid 112 has been fully di spensed. The present
i nvention enalpi@s2 fs4d $ideisiewadf th'BIC bfitherdsta ihbaniohyafbér substanitialjy lallghe d
waste without requiring the inner bag 104 to be adhered or otherw se

attachedt g 4tiye TBiFardafle ffnr balros KR TolafenC Aslifagid 11m8sand ef fort
associ at géﬁ’i\%l{lﬁ haacgj%g%r???apeoré %ttachi ng; ?%e innnera%ag 104mt0 the carton 106

et ai | o HBRUE T 3 57 104 BB PR PR Steslre caliiS vk o CORurbgsen0
or esent - aRRgAE G- NS BBt eBRPRRdblE SR aPIRE Tk & Horth 61 eGP FPHRErEPSnce. (o
the accorggéa rl]gal‘r 21: ght 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 permité itto
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 miniinizing 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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drawings, it is to be understood that the invention is not limted to the
preci se enbodi nents disclosed, and that various -changes and nodid? ¢aBilihs
to the present invention are possible in light of the above teaching.
Accor di ngipo oFteg24scope of the present invention is to be detisgesiodays t he

cl ai ns appended hereto. 7 02 FEB 2005 PCT/ S&0/00129 Received 21 August -
2002 What is clainmed is : -1 A bag-in-carton for dispensing a |iquid,
conprising: an enclosed carton; a collapsible inner bag disposed within
said carton, for containing a liquid to be dispensed; a nozzle di sposed 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

seal i ngly couml*rf'edro@oﬁ@i dhiiiRPEesdPpbon afithedntention haebetnwhbitiedfoojiect s from
an exterior wall of “said carton, and a liquid comunication path between
said interior ang.exteriqr . h WellN bRy B nseaik O fl g may
be di sperPé‘QEPSF%Pgltl}Bﬁrﬁgogioa& dﬁ(g)%;'lpg?ﬁa%tgl gﬂs%x?wﬁga%hﬁ) gﬁﬁ%ﬂﬁgagﬁgﬁi ty of
sai d nozzl e such that sai d,cgi,l sgr ghn gﬁrege&ts sa{dhi nner bag from

bl ocki ng invandon&aye beendesgrifed in fetayy %’% Wi TERENERICH AREMARY 8ol | apses,
wherein said coil spring is conpressible (in an axial direction of the
coi | spridgyingy, it iseo bagnderstopd thatithesnyansion aseds limitedsaithe Pesifer bag

col | apses. 2. The bag-in-carton of claiml, ‘wherein said coil spring is
mount ed Qibodidentd dREI0Ed, @andithaf varitud chargek end m@difithgonsag thepresant on of cl ai m
-1, wherein said inner bag is formed froma |amnate material. 4. The

bag-in-c offar€ bsiBiSin HYREbLINE bV tehcihg) AhecoRBingly| the stopedfalié i c. 5.
The bag-?ﬁ’%glro?gﬁ&g%s@ ali’nm , vvheraei n seai d gfam' nat eglzat eri? is foil.

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



6. The bag-in-carton of claim3, wherein said nozzle has a cap dis o@éééﬁ)ms
.said exterior end of said nozzle. 7. The bag-in-carton of cl ai.mprTr(,ﬁ 0129
the coil spring is frustoconical in shape with the base of B&feveshipAugust 2002
being furthernost fromsaid nozzle. 8. A bag-in-carton conprising: 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 a bng into the interior of said inner bag, to provide a
pat h for“@gﬁgaﬁ%ﬁd to be dispensed; wherein said nozzle has an exterior
end extending outwardly from said carton and an interior end extending
into saig i Nt &hhim-cRtonS8# HspemdidgQiqaaeomphidi@Psi bl e i nner bag, and said
nozzl e is di sSposedinQRcle¥ad Bit@dnPOr ti'on of "one surface of said carton; a
conpressi bl e coi | SgNigiBlomePbRBipses Hiten Bk, foMieitahing SBquil 666 | spring
prevents sai dgispamed; bag from bl ocking said nozzle as |iquird is dispensed
and said i nner bag coll apses; wherein said conpressible coil spring is of
sufficient elasti cdrdoyzlé disppedifhasid cartonaaid axdzilhavlhg exdibtedor ead wisieli minetrates into the
conpr essi bl e inerbd of s3id cantgn arsl saidiicher Wagsemid lirderioc aldibaing emlingly caplediio spddeet bag an
sai d ext eri or extmigr aifl whivhghraqj@sstoe an@xSHAENBIEDE BideRTon, and 2 liquid communication path

between said interior and exterior ends such that liquid within said inner bag may be dispensed through

said nozzle;

& 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, wherein said ¢oil
spring is compressible (in an axial dircction of the coil spring) by the bag as liquid is dispensed and said
inner bag collapses.

2. The bag-in-carton of claim 1, wherein said coil spring is mounted on said interior end of said nozzle.
3. The bag-in-carton of claim 1, wherein said inner bag is formed from a laminate material.
4. The bag-in-carton of claim 3, whercin said laminate material is plastic.
5. The bag-in-carton of ¢laim 3, wherein said laminate material is foil.
6. The bag-in-carton of claim 3, wherein said nozzle has a cap disposed on said exterior end of said nozzle.
7. The bag-in-carton of claim 1 whercin the coil spring is frustoconical in shape with the base of said shape
being furthcrmost from 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 intcrior of said inner bag, to provide a
path for said liquid to be dispensed; wherein said nozzlc has an exterior end extending outwardly from
said carton and an interior end extending into said interior of said carton and collapsible inner bag, and
said nozzle is disposed on an end portion of one surface of said carton;

a compressible coil spring mounted on said nozzle; wherein said coil spring prevents said inner
bag from blocking said nozzle as liquid is dispensed and said inner bag collapses; wherein said
compressible coil spring is of sufficicnt elasticity to compress in an axial direction of said compressible
coil spring as said inner bag collapses;

a cap disposed on said exterior end of said nozzle.
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