WO 2007/ 039158 PCT/ EP2006/ 009268 1 METHOD AND ASSEMBLY FOR DI SPENSI NG A
PRODUCT FROM A FORM RETAI NI NG CONTAI NER The present invention relates to a
nmet hod for dispensing at | east one product froma formretaining container
t hrough an outfl ow opening by introducing into the container a nediumfor

di spl aci ng wbeowt3diemst one product to 5 be dispensed. PETEP2&06/802680d | S
known. It is known to di spense products, in particular products having a

| ow viscosity, like Iiquids, but also nare viscous or "pasty" products |ike
sauces and even ice cream by using so-called "bag-in-box" or

"bag- i n- botMHT™®ODS RBb EASSENBLY. FORUDIDSBESS NG A (PRODPCOAFRGM (20 HoeMei spensed 1S
packed in a - usually flexible - inner container or bag, which is arranged
inside a - WF‘FQ‘%%‘?W’?% ning - outer container, the box or bottle. The
bag is provided with an outfl ow opening having a controllable valve or

cl osure nenber protruding froman 15 opening that is forned in the box or
bottle. For di spendhagerearifctiaveatiny eelahesvitocasmeyhod ifiar [iquids, it is

usual |y suff.icient to itd h C t . oyt fl ow opening is
near the IOC\I/\l/eS ﬁggénéo?g?éégntg%ntgpgﬁg%‘ﬁég\r?a ver&l rt;%tQ er%ﬁ%frﬁg{\ﬂf openi ng, after
whi ch t he 2fbmrddect thedibgh lowdutdiow hepenitrfd dw apenodige imdemtiohéhei nf | uence

of gravity. At the sanme tinme anbient.air flows into he contai ner _to take
Up the SpacNPdBaTng DRELEN SFendaaP B RIS Whehorhb FHOTUGH S be

di spensesl has i sbegbed. 28ush cagithyd howavem. for instance in the case of a
relatively thick sauce or even ice cream gravity pull is insufficient and
the product will hdtelt XM hhfpedSPEBA? tRCRG Sai hBrPATHICHATs end use can

o re e RS MBatd SUSES0ch I By el e Altpnbgast e L0
be{meen t heviscous oxr “pasty” products like sauces and even ice c¢ream by
using so-called “bag-in-box” or “bag-in-bottle” systems. In
10 such systems, the product to be dispensed is packed in a -
usually flexible - inner container or bag, which is arranged
inside a - usually form-retaining - cuter container, the box
or bottle. The bag is provided with an ocutflow opening having
a controllable valve or closure member protruding from an
15 opening that is formed in the box or bottle.

For dispensing products having a low viscosity, like
liquids, it is usually sufficient te position the system such
that the ocutflow opening is near the lowermost point, and
open the valve in the outflow opening, after which the

20 product will flow from the outflow opening under the
influence of gravity. At the same time ambient air flows into
the container to take up the space freed by the dispensed
product.

When the product to be dispensed has a higher

25 viscosity, however, for instance in the case of a relatively
thick sauce or even ice cream, gravity pull is insufficient
and the product will have to be pumped from the container. To
this end use can be made of a pump that is connected to the
bag, but it is alsoc possible to force the product from the

30 bag by pumping another medium into the space between the
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CONFI RVATI ON COPY WD 2007/ 039158 PCT/ EP2006/ 009268 2 contai ner and the bag.
‘This mediumwi || then exert a pressure on the bag and thus displace the
product fromthe container. The known bag-in-box or bag-in-bottle systens
have the drawback that it is not always possible to conpletely 5 dispense

t he productwooewasnssl therein. This applies in particulPen/Eren/oesRey are
filled wth highly viscous products. This problemis caused by the inertia
of the highly viscous product, which results in voids in the remaining
product, whenever part of the product is dispensed fromthe container. 10
Si nce the pootdattenoares ttheobabowryid onddiluim wheketham dstertthe pbagsureunder the

i nfl uence of e di splacin dium- will fqrmbulges filling.them These
bul gos. nar POWEDE VIR GRIFeR by 8 (15 PEP A bt 19K IHE ERECRERES i ng

product has to ford@Wwddun 8aghihhecoWr lbay-operbitie tdpstehbanpreg part of
15 the product in the container. Eventually bulging parts of the bag may

even protr§de AhtePate AR LEwEpRat iy, "aBuBOBF RIG P carPlftifiver product
flow. The 37oyBhsOf iy %Lb‘a’i:&eﬂ@h;f'éﬂgedhf%he’iﬁgcofﬂ?é plliRRrggents a loss to

the consunmer. In an attenpt to solve this problem usé is ofien 20 nade of
a so-cal | egpatamncelaolvepseheyepber filHd ivithyhbghly tidveusr paodhefs. carryi ng

a cross or .snall_plates, extendi fram the_ outfl.ow.opening. This
anti-coll agzlésr’r%ﬁ@)ere"brlost rcﬁgggg irggl Esi vlenlegt(l:lge#i% % }'tlk?gﬁlgaglﬁc)mf)sr event it
from col | apsioagces whitg msutlhe pnodhicis Has thet réeeim iconplretaty, di spensed

from25 the container. However, this anti-collapse nenber in itself
consti t ut e¥NEREEBE IR e oo FPENBTBROGLCLS ﬁ’&\??ﬁ@sggvﬁ?‘ﬁ% e COBhE+ ¥ openi ng,

i n partjculsancbopnhdi Ghlaht $69ds POy twhich WHdsadhews, t end he
anti-col | apse nenber and which will hardly flow through a tube. Moreover,

whén the t &%geratnger gihe3d nffaepeedet tthe HBepdrshemaeaiiing bekdhlt he freezi ng
point, as fio%mt leggssefivfltihlgj tHefn e'?i@set mlﬁg\é’isl %agld&?ro% Vel nore

completely obstruct the path that the remaining product has
to follow to reach the outflow opening, thus trapping part of

15 the product in the container. Eventually bulging parts of the
bag may even protrude intoc the outflow opening, thus blocking
all further product flow. The amount of product remaining in
the container represents a loss to the consumer.

In an attempt to solve this problem, use 1s often

20 made of a so-called “anti-collapse” member, which may be a
tube or a shaft carrying a cross or small plates, extending
from the outflow opening. This anti-collapse member protrudes
relatively deep intec the bag to prevent it from collapsing as
long as the product has not been completely dispensed from

25 the container. However, this anti-collapse member in itself
constitutes an obstacle for the product meoving towards the
outflow opening, in particular for highly viscous products,
which will adhere to the anti-collapse member and which will
hardly flow through a tube. Morecver, when the temperature of

3¢ the product to be dispensed is below the freezing point, as
is the case with ice cream, this will adhere even more

strongly to the anti-collapse member.



strongly to the anti-collapse nenber. WO 2007/039158 PCT/ EP2006/ 009268 3
‘The invention has for its object to provide an inproved nethod for

di spensi ng one or nore products froma formretaining container, by which a
snooth outfl ow of product is guaranteed under virtually all circunstances
and 5 whi chwprew@as1ss any resi dual product from becom ng HOTAR2eM/009268 t he bag.
In accordance with the invention, this is acconplished in a nethod of the
type descri bed above, in that the displzacing nmediumis introduced into the
container such that it exerts on the at |east one product substantially
only 10 a force di meet ¢avéowasrdhaish€ooui £4 ovsi@penitagprByidetdr ng t he

di spl aci ng nedi um exer n a force, that is directed towards the outfl ow
openi ng, th’r“g’rr?é’(?iduf?letgﬁgsk%% 4L SPeRGIBE Y tUn MOERI PEPISEDHUSIA™MG t he

product fofyyal-G-cR¥%ehiAgSEOStAMEr! by Fhidl HitsmbbeAt ouSE N&E dthe 15 product
noves uni for m%lct owards the outfl ow opening over substantially the entire

cross-sect ipPdBIct B6 gBATATERED ungeryHi atuakly RAANEHTFAMS RNGISOQRE! .

Consequent | W, - i f f .t bej pﬁa& i eatly
reduced,glan l%‘ﬂ?r%g%fglgnae?}p?r{a%/ﬁbdga%oEg?ﬁ%%#p?}?g%ﬁé%‘ n az'regler%to
achi eve t hetlpr ésgur @dndasterdandomwithegber ovard ioxer thasfosce in the
direction of the.qutflow openin the, di spl aci ng _nedium is preferably
"t £ oduced 1B IHRECEon? of G SEARRF af 187 Ao eRabetaibt el di Sh88osi ¢ o
the outfl oyheOERRIPIGciR hadiumprief ehteddedddintenthef cbht$ithispaeai ng

met hod, the displacing mediumis introduced into a chanber that is
separat ed fFR#h tiffe e}?f&lrgso?“t‘ﬁée Eontl&RAEr OB REGWCHgSEREt art 131y PndHe

product 18y fregiofaidbcteastowiitis ke Bher aRiMeagRy. I N this way contact
bet(ween the product and the 30 displacing nmediumi s avoided, and there is

no'ri sk of contaniByatebhind the dispdacing medium exert only a force

that is directed towards the outflow opening, this medium
acts as a kind of piston, uniformly pushing the product
forward over a substantially straight front. Since the

15 product moves uniformly towards the outflow opening over
substantially the entire cross-section of the container, no
voids are formed in the product. Consequently, the risk of
parts of the product being trapped is greatly reduced, and
the container may be completely emptied.

20 In order to achieve the pressure distribution
required to exert a force in the direction of the outflow
opening, the displacing medium is preferably introduced into
the container substantially at the side thereof opposite the
outflow opening.

25 In a preferred embodiment of this dispensing method,
the displacing medium is introduced intc a chamber that is
separated from the part of the container containing the at
least one product by means of at least one flexible
diaphragm. In this way contact between the product and the

30 displacing medium is avoided, and there is no risk of
contamination of the product.

The container may contain a plurality of products,

which may be simultaneously dispensed by introduction into



The container may contain a plurality of products, which may be

si mul t aneousl y di spensed by introduction into WO 2007/ 039158

PCT/ EP2006/ 009268 4 the contai ner of the displacing nedium In this way two
or nore products may be m xed when they | eave the container. Wen a
pressuri zedwoasgzosesparti cul ar anbient air is used as dimm/ERMs@Ietii um the
nmet hod may easily be practiced 5 by providing either a pressurized gas
canister or a punp. Alternatively, a ligquid may be used as displ acing
medium in particular water, which is usually available at mains pressure.

I n order totigernnatensufbf citentdifspraeifig@rmexpml.l iIAgthld wae gwcoduct from t he
contai ner without having to resort to aerosols, the displacing nediumis

pref er abl y TG GFQEEEtatmaY b ddigdevBen otheyt d %5 Va8 peRREHMiSiTent pressure.

In a further prefgregdavigrd filriQfedt ?Ssﬂiﬁp%ﬁtﬁﬁuﬁﬁkh&%ié}& dissphgcing
medi umis introduced at a pressure of 0.5 to 3 bar, in 15 particular 0.75 to
2 bar aboveuggthidendippéssing mechuref £hetMedIqf dant eabilngee IREafigaAd of

product t i i n Pt I I V, cl osure
menber a?r%ed&%gglgrﬁgghgﬁg}aﬁlao Sgéﬁuf‘%?@s%%%&%gég‘?g grgn%?r&npbei ng noved
froma cl osed posi Blbartatarelgpera pagiidamwhen uzedt he displadingg mediumi s

introduced into the container. The invention also relates, a di spensing
nesendly Il GR PAGEAUOAF JBSEFT bR HotHod Na) LEe= P 1O Red t A Known
assenbly faratisSpeessigeat | east one product conprises a formretaining

container for receiving the at 25 | east one product, said container having
at | east one outfl W CBReRI FRy, IenfFateapet fifiantt fodGeI AT i R t1HEIcont ai ner

a nedi yy fofe qir%lglh@e} @90&\h&@tcdr&%%een@m{&%%gf&ggbeo_Pésmecnzcg)d- The

di gpenm ng assenbly of the present 1nvention is i stingulsh fromthis
kn

wn assenddsodalstyhahet despll apiracimggium is preferably introduced at a
pressure of 0.1 to 5 bar above ambient pressure. In a further
preferred variant of the dispensing method the displacing
medium is introduced at a pressure of 0.5 to 3 bar, in

15 particular 0.75 to 2 bar above ambient pressure.

For effectively controlling the amount of product
that is dispensed, it i1s preferable to have a movable closure
member arranged over the outflow opening, said closure member
being moved from a closed position to an open position when

20 the displacing medium is introduced into the container.

The invention also relates to a dispensing assembly
with which the above described method may be performed.

& known assembly for dispensing at least one product
comprises a form-retaining container for receiving the at

2% least one product, said container having at least one outflow
opening, and means for introducing into the container a
medium for displacing the at least one product to be
dispensed.

The dispensing assembly of the present invention is

30 distinguished from this known assembly in that the displacing
medium introducticn means are arranged for introducing the

displacing medium inte the container such that it exerts on



medi um i ntroduction means are arranged for introducing the

di spl aci ng

medi uminto the container such that it exerts on WD 2007/ 039158
PCT/ EP2006/ 009268 5 the at | east one product substantially only a force

directed towards the outflow opening. In order to achieve

the required

pressure dwetni7dison, the di splaci ng nedi um i ntroduct iFOIT/ERR@06HIREE 5

preferably operative at the side of the container opposite

t he outfl ow

opening. In a preferred enbodi nent of the di spensing assenbly,, the
di spl aci ng nedi umintroduction neans include a chanber that is separated
fromthe pagie oft 1Bes€ophd@igIdu@niabst agt 1 Ivhendly hepstcoOnE rekceddct by

means of at |east one flexible diaphragm so as to avoid
cont ani nat i EAagAst ke PrbERY AREMERE- di spl aci ng medi um In

possi bl e
order to maxim ze

the capacity of the,cQpidin&d aNdv¥etngdUAANLRA pHPaksite ™Y be conpletely
enptied, the at 15 | east one flexible diaphragmis preferably deformable

and/ or di spliagadipusibat welee didplastingxnedinm podiredontion widagts iare | i es
bst ant | al I t ' f_.t i ' h t.f | i
subst ant al L3 Al00g, t e, 81618, Oladt 18.C00LEI NPT QPRERLL L NepeaLow openi ng

and a seto extre fon in I'c ies su

y al'ong the side

of the conteheentifdowhopdéni®@f. the outfl ow opening is arranged. In a first

enmbodi nrent of the dispensi assenbly, the t | east one, f
s 5 per pher ol cdfen BreEeHEr EBoRUintRLAT the CRePeOnig Aase

di aphragm exd eidp1a¥ehqtRedant iR reHaes: SeGldadd hcl hge CO
Because in its first extreme position, when the container

| exi bl e. di aphragm
_ m$ﬁ&s t he

NirgmBRr. 25

is conpletely

filled withthtodiscEeParaten affmadheeReEhdal fihmcophalne aHerinipsi nt al ong
the sidgyal{nd gaett fiféﬁﬁkdgn@ﬂ?&ﬁ:\ & b hﬁe?:% féf)"é(toﬂéﬁls{?goné hﬂe%i%;i%gt I's kept

free of the sidewa over a substantial part of t

e height o

cont ai ner, diaphr3@m; edacangtd rdwtidopoanibiacidritaatnagionveferite of t he

product . guct by the displacing medium.

In order to maximize the capacity of the container

and yet guarantee that it may be completely emptied, the at

15 least one flexible diaphragm is preferably deformable and/or

displaceable between a first extreme positicn in which it

lies substantially along the side of the container

opposite

the outflow opening and a second extreme position in which it

lies substantially along the side of the container

20 the outflow opening is arranged.

in which

In a first embodiment of the dispensing assembly, the

at least one flexible diaphragm has a peripheral edge

attached to a sidewall of the container. Thus the diaphragm

extends over the entire cross-section of the container.

25 Because in its first extreme position, when the container is

completely filled with product, the diaphragm extends from

the attachment point along the sidewall to the side opposite

the outflow opening, the product is kept free of the sidewall

over a substantial part of the height of the container, thus

30 reducing friction and facilitating movement of the

towards the outflow opening.

product

In one variant of this embodiment, the container

comprises two parts that are mutually connected by

means of



towards the outflow opening. In one variant of this enbodinent, the
container conprises two parts that are mutually connected by neans of WO
2007/ 039158 PCTI EP2006/ 009268 6 mating fl anges, and the peripheral edge of
the at |least one flexible diaphragmis sealingly clanped between the mating
fl anges. | rwohoe/oesmys t he contai ner and di aphragm may be PCT&FR2008/06826% 10| ed
froma limted nunber of parts that are 5 noreover easy to nmanufacture.
Alternatively, the container may conprige at |least an outer |ayer and an
inner layer, and the at | east one flexible diaphragmmy be integrally

nol ded wi t hagding EDBsged ayaid afhe pbeipldtsl rRelge BY tmeudtaciassitngnthe
cont ai ner and diaphragg110 as, a siﬂgle pi ece, the need far any ,assenbling

oper at i ons H1€X158¢ diERNTIN 4 S SEAENEhD iR BRLYRRP NG EREIRY assenbly,

the at | east1R@sf.| exi bhes diaAphhadbbhesiMePahna af aphse&pame bebag arranged
in the container and defining the chanber for 15 the dispensing nmedi um

and/ or the §e@itlyoRrseRBbteRt R léBhted MuRperhefapareasthanégr oduct. In
this mayStrﬁ? éoqggnggg? MY Ragtbced using a standard contai ner,
e Iby conventi T i

manuf act ur onal techniques. In one variant of this enbodi nent
the bag may 20 suBdtennawlvely,i ithet hentairern owyotompel sortaileastaad my

i ncl ude at qust one_conpart nent fgrning thﬁi%ntEirer art :@Pnhggning t he
product to PEdi $pEREA AnY albfet2Y et t AFor it By e cif&MBeT for the
di spl aci ng deginiagm AR¢ béeitnigrant Fens sdemyvike separ aiest by die ofl exi bl e 25

di aphragm Both the product and the dl;glacing medi um are _thus isol ated
fromthe cot®iSP&EaiRRT c BYEARUER EHEI RIS (COMT2ARGT AR dbiaPPraFBri al . The

bag may;faves g Rlikgak FYe@é, CHPHLAERES i RsehBiiRy VopdrdiiQducts to be
dl%pensed si mul t aneously.
obviated.

In a second embodiment ¢of the dispensing assembly,
the at least one flexible diaphragm forms part of a separate
bag arranged in the container and defining the chamber for

15 the dispensing medium and/or the part of the container
containing the at least one product. In this way the
invention may be practiced using a standard container,
manufactured by conventional technigques.

In one variant of this embodiment the bag may

20 substantially fill the interior of the container and may
include at least one compartment forming the container part
containing the product to be dispensed and another
compartment forming the chamber for the displacing medium,
and the compartments may be separated by the flexible

25 diaphragm. Both the product and the displacing medium are
thus isolated from the container, which may then be made from
any suitable material.

The bag may have a plurality of compartments for a
variety of products to be dispensed simultaneously.

30 In another variant of this embodiment, the bag may be
arranged along the side of the container opposite the ocutflow
opening and may form the chamber for the displacing medium,

in which case the flexible diaphragm may be formed by the



30 In another variant of this enbodinent, the bag nmay be arranged along the
side ‘of the container opposite the outflow opening and may form the chanber
for the displacing nedium in which case the flexible diaphragmnay be
formed by the WD 2007/ 039158 PCT/ EP2006/ 009268 7 side of the bag facing the
out f | ow opewbpnge7/oddéiser arrangi ng the bag at the bottomPGIEP2GHIRSHer may
then sinply be filled with the product to be dispensed. In that case, the
bag preferably includes stabilizing 5 means arranged along its
circunference. After the bag is introduced into the container, these
stabi |l i zi ngsivEars whkl bagnfanind hae bttfldwe ddeghnby agaensdrrdsmgingnt ai ner

si dewal | . wever, it _js also conceivab)e that the bag s ., arranged al ong
the side of“th a@oﬁfafh@rb?ﬁ'lt%i e fgn %’tr?elrowaylghSBeﬁf'%lif Pefi ned and
fornms the contiRidneitpathe Corddidt G bBedpsghield. in which case the flexible
di aphragmis formed bx the side of the bag opposite_the outfl ow gpening.
These two vari ant s ifm¥ éﬁv%ﬁeagéé\?slt’?gb%r%%%%bﬁré’d}ncﬂégﬁtfr‘??d’lilﬁzéng

di spensi BY ASHAMAY-ah§eWhi thhd Na PeJUGhed R . hFtdi-sprROSSL, iss packed in a
bag which is arranged between the outflow opening and the bag that will be
filled w thintredugedplatP ngheredinkainkn, obivkre tsadlilléwipdenelisplwidiing medi um
to be int ré’z%’“"reed.thgfto'Ehﬁi@'\%'agt;&‘ir ’ taI;Q&& Sc%leg%'oﬂ?a%g% um 34 1Nt roducti on
means preferably include a supﬁl pgr accessible fromthe outside of the
cont ai ner and conndewedetp ithelchdmberondeinadble mantbehartsangesd bet ween t he

chamber and the suppl ort to, prevent the displacing, nedium which will be
25 at a hi GHEFNGeEn SAABF ehR® L Gife ENE 90 1A WTng POl AGR e OUHARBer . In a

preferred inent abfiRed P &ThBIt RS SESHY M nelrthPa¥PBbYt GHilngl S ar r anged
mjtpin or afééugﬁyaugg? ?Htiﬂfﬁﬁ case the flexible diaphragm is formed
by the side of the bag opposite the outflow opening.

These two variants may advantageously be combined,
resulting in a dispensing assembly in which the product to be

15 dispensed is packed in a bag which is arranged between the
outflow opening and the bag that will be filled with the
displacing medium.

In order to allow the displacing medium to be
introduced into the container, the displacing medium

20 introduction means preferably include a supply port
accessible from the outside of the container and connected to
the chamber.

A valve may be arranged between the chamber and the
supply port to prevent the displacing medium, which will be

25 at a higher than ambient pressure, from flowing out of the
chamber.

In a preferred embodiment of the dispensing assembly
the supply port is arranged within or adjacent the outflow
opening and is connected to the chamber by a supply line

30 arranged inside the container. In this way only a single
opening needs to be formed in the container and all

connections may be made at a central location.



opening and is connected to the chanber by a supply line 30 arranged inside
the container. In this way only a single opening needs to be forned in the
container and all connections may be nade at a central |ocation. WO

2007/ 039158 PCT/ EP2006/ 009268 8 The di spl aci ng medi um i ntroducti on nmeans
pref erabl y wonoi7iead®s& source of displacing nedium Thi S MOVER@6009268

di spl aci ng nedi um may be a punp for pressurizing a gas, in particular
anbient air, or it nmay be a liquid suppBy conduit, 5 in particular a water
pipe. In a preferred enbodi nent of the dispensing assenbly the displacing
medi um i nt r oduct i ohhersdiep lacé ngr madg@d ird rodott bdoceedree pdieSprablng nmedi um
at a pressure_of. 0.1 to 5 bar .abi)ve. anbi ent _pressure. Mre preferably, the
di spl aci ng DG 1HE8i ﬁrﬁ?‘?ﬁcrem?%cfjil&ﬁ AEHHS uﬁ‘rrgﬁb%as?‘brqentolfoduce t he

di spl aci ng dTe@ildBiag rfedil @b maebef aOpdng oot baessufizey td Gulsar i. 75 to 2
bar above anbi ent pressure. A lightweight yet sturdy, |owcost dispensing
assenbl y mBpThd cBbeRi HeRL 8eR 1Ehe k oht a{‘iari’eryoei 8 hadeid rBmRY £5BRESt i cs

materialg iy pakthiel] &F StRlghedpEET or a polyolefin. Preferably, the at
| east one fl] exi ble diaphragmis® nade froma plastics material as well, in

particular a polyam aecxgfexred pobediment ld sbeydisiydremiang lassemdey to 20
faci | itate pecuslingoofq (he Ao Rapsbag. ASTeRRlLY AL LET Usgiced 5 Pl asti cs
V\A}IIE %Jﬁeg S nmade nay De IC§|

material from I aphragm-i I den or "at | east
rel ated to irterodhast ties diedpdnicdhgohedhen aort graesurdnet erl eopi Bebaon when

sel ecting syitable %gl astics) materials for ge contai ner. and the flexible
25 di aphrag#ﬁoi@ ARBE ST hRF SHHEEd pgfglwqﬁ%\;@ﬁ: Bt et}b?oéfesrﬁ%a&r‘at the | ow
t enper at ¢ir efediuh Lherodeer i medast 8re 20)anRACOYN 8F Eshudkernkhe product to
e e eSS et o o pueLSute "% 3 L0 Sl Prgauct out o the
'
particular 0.75 to 2 bar above ambient pressure.
A lightweight yet sturdy, low-cost dispensing
assembly may be obtained when the container is made from a
15 plastics material, in particular stretched PET or a
polyolefin.
Preferably, the at least one flexible diaphragm is
made from a plastics material as well, in particular a
polyamide or a polyolefin like polyethylene. In order to
20 facilitate recycling of the dispensing assembly after use,
the plastics material from which the diaphragm is made may be
identical or at least related to the plastics material of the
container. Another criterion when selecting suitable
{plastics} materials for the container and the flexible
25 diaphragm is that they should retain favorable properties at
the low temperatures (in the order of -15° to -20°C)
encountered when the product to be dispensed is ice cream.
For controlling the flow of product out of the
container, the dispensing assembly preferably includes a
30 movable closure member arranged over the outflow opening.
In order to allow the dispensing assembly to be used
in conjuncticon with a dispensing mechanism, the movable

closure member may form part of a dispensing adapter



cont ai ner, the dispensing assenbly preferably includes a 30 novable closure
menber arranged over the outflow opening. In order to allow the dispensing
assenbly to be used in conjunction with a dispensing nechanism the novabl e
cl osure nenber may form part of a dispensing adapter WO 2007/039158

PCT/ EP2006/WW02013839188 connected to the contai ner around tPCE/ERRI6I06R6S0peni ng.
This dispensing adapter may then be coupled to the dispensing nechanism
The di spensi ng adapter nmay advant ageously include an 5 outfl ow conduit
connected to the outflow opening of the container, in which case the

cl osure nemeemeicsedr tangesl dortaiakosanguef fthicheuoil & ovpeomdui Thikn order to

obtain an easily novabl e closure nmber havi ng . good sealing.
char act er i sti*®§S¢RE Bﬁ??T?ﬁNWﬁﬁh&H?P 2% ?ﬁ%ﬁi?%aﬁgytﬂ%sgéf 3ﬁgh9§ outer edge,
whil e the cl€esuamesaenber has a corresponding curvature and is pivotable

about an axis. Wuen the closure nenber is arranged on the inside of the

di spensi ng adapt er Thet dhEBe I WadHRPt ABVERY IFERRBEATRPYS L | iadddgnaPopen
posi tions idydd diS c6RANSEL &shddd t34CRBT £l o&%mﬂta?én%t&e tgidt si de of the
di spensi ng adapter through the ©pivot axis. In that case, excellent sealing
i s obtai neccattt@rinelie iglwiirke gasebshei slomrre fiewkebl &stavarandsest Sorr oundi ng

structure of, the dispepsin ter. .so that it may be 20 slightly deforned
by the preééﬁF@ngxgi?egﬁ%H%ngﬁﬁbgopﬁggtbroduct, t hus sealing the outfl ow

conduit. Wen the aanbraér nenhtadxt endsagiltys imdeadlpr of odetk meablear of the

di spensi ng adapter, the djspensing assenbly ma be tightly fitted in a
i Shonsi ng MECHhBeRMbSe TG GIAARC OB Rt 1% Tl POF LAY P Seont 1 ol

menber {geeirdmavey 1B §i speny datcadagdqy, whafier ahbycisgdiemempekudes a
O Or oo tponding culvatare sad is pivotable Abaut on axis.

When the closure member is arranged on the inside of
the dispensing adapter, it may be easily moved between its
closed and open positions if it is connected to a control

15 member on the outside of the dispensing adapter through the
pivot axis.

In that case, excellent sealing is obtained when the
closure member is more flexible than the surrounding
structure of the dispensing adapter, so that it may be

20 slightly deformed by the pressure exerted thereon by the
product, thus sealing the cutflow conduit.

When the control member extends ocutside a profiled
collar of the dispensing adapter, the dispensing assembly may
be tightly fitted in a dispensing mechanism by its ceollar,

25 while still leaving the control member free to move.

The dispensing adapter preferably further includes a
connector for interconnecting the source of displacing medium
and the supply port, so that the dispensing assembly may be
fully functionally coupled to the dispensing mechanism

30 through the adapter only.

Finally, the invention relates to a dispensing

adapter for use in the dispensing assembly of the type

described above.



and the supply port, so that the dispensing assenbly may be fully
functionally coupled to the dispensing nmechani sm 30 through the adapter

only. Finally, the invention relates to a dispensing adapter for use in the
di spensi ng assenbly of the type described above. WO 2007/ 039158

PCT/ EP2006/ @022@®3915® The i nvention is now el uci dated byramemsosonzes nunber

of non-limting exenplary enbodi nents thereof, with reference being nmade to
t he acconpanying drawi ngs, in which: Figures IA and 1B show perspective

| ongitudinal 5 sectional views of a first enbodi nent of the di spensing
assenbly of the preseninvewveidd ds, nbncéumﬁirtgataddbaphéagsndmai numbee| anped
between two parts _of .t he container, irst  extreme gosition when t he

cont ai ner i %ﬁéﬁﬁé‘l‘?y‘e’f‘?“ﬁl@&y ﬁi“‘?ﬂélﬁ?edﬁi?chhFBeBE e F&EE 5RE8%a second

extreme POSidirannadd 8 WﬂéC&bc&iﬂ#ﬁ:’éb?%b%ﬁﬂa\hﬁ'g's,oﬁnthﬁl@ﬁiOdUCt has been
expelled fromthe container, resggctl vely; Fi'gures 2A and 2B are views

correspondi ng wi t hFifBses b alrlcbl} §how REVFPPERtéV el oREIBHALIGH thi s
enbodi megt ’Séé}llo\p@llcbl&bbg S aphyiagm EREIE: ang&g%ﬁ@' dP@;\E/éné)ﬂcn n inner |ayer

15 of a nmulti-layered contal ner; Figures I ews “correspondi ng
with those asHemBilgupéstiie apmleiem:f iavsetoom, e'mnddidﬁmgtaodlamve:ad;nspeam ng

assenbly, |n V\ql Cfﬁ’l)gt(rjhg?ﬁl a hra mf(%rtrsnsO q}%aﬁo ﬁ?‘g g'r?}d(?a &{bﬁ% Srrranged

i nsi de t he tor ng a oduct to be

di spensed agxk@me bosithen dmepi amengonﬁemmlsﬁsgbseswﬁaqu f4Blade vi ews
corresponding with those of Figures 1 through 3 of a variant of this

embodi ment , ¥15f REREEATt harke aFPe'5 ed; grd i}/ Ssqcﬁé‘dcﬁf‘r’b‘é‘?‘f‘?rﬁﬂssltfl@P two 25
di fferemp PLOGHRIH EGBBtQﬁ@lSHP%l‘i‘ spepsehrididht ARSONSLY  exgd1adres 5A and

SB(are views corresponding with those
from the container, respectively:

Figures 2A and 2B are views corresponding with those
of Figures 1A and 1B of a variant of this embodiment, in
which the diaphragm forms an integral part of an inner layer

15 of a multi-layered container;

Figures 3A and 3B show views corresponding with those
of Figures 1 and 2 of a second embodiment of the dispensing
assembly, in which the diaphragm forms part of a separate bag
arranged inside the container, the bag having a compartment

20 for the product to be dispensed and cne for the displacing
medium;

Figures 4A and 4B are views corresponding with those
of Figures 1 through 3 of a variant of this embodiment, in
which there are two side-by-side compartments for two

25 different products that are to be dispensed simultaneously;

Figures 5A and 5B are views corresponding with those
of the previous Figures of another variant of this
embodiment, in which there are two separate bags for the
product and the displacing medium, respectively;

30 Figures 6A and 6B are views corresponding with those
of the previcus Figures of yet another variant of this

embodiment, in which there is only a single bag for the



of the previous Figures of another variant of this enbodinent, in which
there are two separate bags for the product and the displacing nmedium
respectively; 30 Figures 6A and 6B are views corresponding with those of
the previous Figures of yet another variant of this enbodinent, in which
there is onvg:e@sngsd e bag for the WO 2007/ 039158 PCT/ ER2QE000®EE 11

di spl aci ng nedi um the product being pﬁ;ked directly in the container;
Figure 7 is a side view of the dispensing assenbly ready for use; 5 Figure
8 is a side view of the assenbly of Figure 7 in a transport and storage

state, theyoubiloWOR@:NE, DehOGprLRVR! 8di RY SadNLf Qekb¥e)fan; tHegure 9 is a
| ongi tudi nal sectional view of the dispensing assenbly of” Figures 8 and 9;

10 Figure toOntsimarienl arged scale detail view of the outflow opening and

pressurized air sypply part_of th di_spensjn ssenbl.y shown .i.-n Figure 9;
Fi gures 11A and 1%%%5%& ?réﬁtaa%lE?é&ﬁ“p@?s%@%fﬁf en&ﬁe%ségé%@%%%tively, of
an al ter natey&y efdxodiseent of the 15 dispensing assenbly; Figure 12A is a

| ongi tudi nal sectional view of th t.op of the container and the _dispensing
adapt er Sof the adS&FSy Sof SFP I Fie¥aRE BrgATeIoBYi 8faFt 9 "secti onal

view al ongijhhg tid41pcd@ BnB bERoF@IIs®atA tAD AsSEY ¥péning whisRensi ng at
| east one product 8 conprises a formretaining container 2 for receiving
the produ€fvered e AiPEERSEHVE ¥idicont ai ner 2, which may be made froma

plastics material é{#g;eeggissgrfgﬁgyyﬁdgﬁllog ?ka%A%DVXQLGFE”Uu?aS“a top wall
3, acylindrical sidewall 4 and a ~ bottomwall 5. An outflow opening 6 for
di spensi ngdtthpensing assembly of Figures 8 and 9;
4 10 Figure 10 is an enlarged scale detail view ¢of the
( outflow opening and pressurized air supply port of the
dispensing assembly shown in Figure 9;

Figures 113 and 11B are front and rear perspective

views, respectivel&, of an alternative embodiment of the
15 dispensing assembly;

Figure 12A is a longitudinal sectional view of the
top of the container and the dispensing adapter of the
assembly of Figure 11; and

Figure 12B is a cross-sectional view along the line

20 B-B in Figure 12A.

An assembly 1 for dispensing at least one product 8
comprises a form-retaining container 2 for receiving the
product 8 to be dispensed. The container 2, which may be made
from a plastics material like e.g. stretched PET or a

25 polyolefin, has a top wall 3, a cylindrical sidewall 4 and a
bottom wall 5. An outflow opening 6 for dispensing the
product 8 is defined in the teop wall 3.

The dispensing assembly 1 further includes means 9

for introducing into the container 2 a medium 15 for
30 displacing the product 8 to be dispensed. In accordance with
the present invention, these displacing medium introduction

means 9 are arranged for introducing the displacing medium 15

intc the container 2 such that the force which it exerts on

RECTIFIED SHEET (RULE 91) ISA/EP



product 8 is defined in the top wall 3. The dispensing assenbly 1 further
‘includes neans 9 for introducing into the container 2 a nmedium 15 for 30
di splacing the product 8 to be dispensed. In accordance with the present
i nvention, these displacing nmediumintroduction neans 9 are arranged for
i nt roduci ngvohe78sEs aci ng nedi um 15 into the contai nePCI/EPa@IG/0eR268 t he
force which it exerts on RECTIFI ED SHEET (RULE 91) | SA/EP WO 2007/ 039158
PCT/ EP2006/ 009268 12 the product 8 is Wrected substantially exclusively
towards the outflow opening 6. To this end, the displacing medium15 is
i nt roduced tihet prbbiectoht &8 rbre2 trdasubsearidtalldmn Bxclopiosliyt ecwhedsut f | ow

[ 6. The di spl aci nmedi 15 js 5 .introd d jnty hanb 18 t hat
'S separ at &0 PHIFLRE PRFIT9§-ofi o HBZB i) P SLOREFE 1hd=RoBuL 8 is

hel d by a ifd exitkbaudéapiniagmnk’ cohbhsnét exinkhe dhaphsagn B[ may al so

advant ageously be made froma plastics material, |ike e.g. a _polyamde or a
pol yol ef i n,CHAPS3&Ft FR®| At AW OPRpiBge® - 1Hherd sailapl ag i R WY lamt S

i ntroducd i qrf\trf'&@iﬂéeg {MES NETendnbelruds enSURR XeRRbhtdd £ dhe ESE@SS' bl e
fromthe outside of the container 2 and that is connected to the chanber
18. The dilsplodcithg sedtaimdmtd othecsei bive mxaskicy 8l $9 hekd de aa  source of

di spl aci ng di. 15. S r.e) ] 15 ct to the
supply por t{%}wﬁi glss]glﬁ%ac ngfmdﬁgﬁsag%%bﬁ%egéﬁ?%g%vBr{e]&a ag'gﬁp or

conpr essor ddanpagesusl ¢iby radgasromf arplastiiascaagebient lbike <byt aay al so
include a canister, filled with pressurized gas. Alternatively, the source
of di spl adiHy3Hedruft 1% ﬁﬁ%]yyodeefgml'i 4Bi W%ﬁfﬁg’llﬁchﬁaﬁ?{%}y%%‘ezo particul ar a

wat er pipe, Wwhich irfeedsipdadMy mblkemalntRsductiofahe®Rs. o Auahée (not shown
here) may be arranged in_ the supplg ort 12 or between the chanber 18 and
the suppl y Werlude12 guPpleRit tlife taRrS pl acierespalilanft1on fflemoptenlag out of

the Chanberoéi%he container 2 and that is connected to the chamber 18.
The displacing medium introduction means 9 also include a
source of displacing medium 15 (not shown here), which may be

15 connected to the supply port 12. This source of displacing
medium 15 may be a pump or compressor for pressurizing a gas,
for instance ambient air, but may also include a canister
filled with pressurized gas. Alternatively, the source of
displacing medium 15 may be a liquid supply conduit, in

20 particular a water pipe, which is easily available at most
locations. A valve (not shown here) may be arranged in the
supply port 12 or between the chamber 18 and the supply port
12 to prevent the displacing medium 15 from flowing out of
the chamber 18.

25 In order to generate sufficient force to properly
expel the product 8 from the container 2, without risking
deformation of the container 2 or excessive pressures, the
source of displacing medium 15 may be adapted to supply the
displacing medium at a pressure that is 0.1 to 5 bar above

30 the ambient pressure. Preferably, even lower pressures are
used, for instance within a range of 0.5 to 3 bar above

ambient, and most preferably 0.75 to 2 bar above ambient



25 In order to generate sufficient force to properly expel the product 8
fromthe container 2, without risking deformation of the container 2 or
excessive pressures, the source of displacing nedium 15 may be adapted to
supply the displacing nediumat a pressure that is 0.1 to 5 bar above 30

t he anmbi entwpnRew®a188 Preferably, even | ower pressures RCIA/ERIGSHI926Hr
instance within a range of 0.5 to 3 bar above anbient, and nost preferably
0.75 to 2 bar above ambi ent WO 2007/ 0391568 PCT/ EP2006/ 009268 13 pressure.
These are values that may easily be obtained using a hand punp. In the
first enbogirmestureheTiksphamgveliebashat neer ephtlalbedgeadbetihabing attached
to the sidewall 4 of the 5 container, approximtely hal fway between the top
wal | 3 and 3 f8™BoPBRi 5. In a first extrene position - when the container 2

is completely filled whd hriprsadembo8imerithehedidapphaggm 1177 exiseads from the
poi nt of attachment_along the sidewall 4 to the bottom5 of the container
2, nore or AeEdENeBat ot la Halkéd dpmrdiece tPhENBUT¥IG 1dpénPhgtBe (Fi g.

LA). | n_sa&%ﬂ&%@%@ﬂ&ﬁﬁ%ﬁ%ﬂeh?nhalw JehGeANtRE NGy 4,a03S 3bgga  enpti ed
- the diaphragm 17 extends fromthe attachment point along the sidewall 4
to the top thel bo8tef ?helmentfdiraére2trame pogasisnbstwdmn dhey al ong t he

out fl ow openi ng. Fiog,_ 1 ill r ard ant_ .t he container 2
conpri ses cac’r?t%;%gg% %air %“H%?F%g gpflo‘%/\%rﬂﬁla%gg‘é%t aénd " Cower part 23
havi ng an uwipghribanye &btendeseohwohpagdint?22f A8taciemertutalanigy thennect ed by

means of the mating flanges 24, 25 ich may be bonded or wel ded together.

wh
At the sameitdewdlthd 99 iBtrE Se‘dﬁetl‘?l C&P¥?H@e¥l‘°‘e§<i"}ﬂr§ FapRfdigm 17 is

attachefh t@ritgshdsuekdt bopbsseal EM'%@I@WBBQniﬁ%b@tm%n hRe . megi ng
flagnges 24, 25 or bonding or welding it together with these flanges.
Anct her vard &%Copf EREr T RASHEAPThaVIBRD t container 2 has been

emptied - the diaphragm 17 extends from the attachment point
along the sidewall 4 to the top wall 3 of the container 2 and
runs substantially along the outflow opening 6 (Fig. 1B).

15 In the illustrated variant the container 2 comprises
an upper part 22 having a lower flange 24 and a lower part 23
having an upper flange 25. These two parts 22, 23 are
muitually connected by means of the mating flanges 24, 25,
which may be bonded or welded together. At the same time the

20 peripheral edge 21 of the flexible diaphragm 17 is attached
to the sidewall 4 by sealingly clamping it between the mating
flanges 24, 25 or bonding or welding it together with these
flanges.

Another variant of the embodiment having the

25 diaphragm 17 attached to the sidewall 4 is shown in Figs. 2A
and 2B. Here the container 2 comprises at least an outer
layer 26 and an inner layer 27, which may or may not be made
from the same material. These layers 26, 27 are co-molded
into a preform and subsequently blow-molded inte the final

30 container shape. When co-molding the outer and inner layers
26, 27, a layer of a non-adhering material is inserted
between these layers in the lower part of the mold, which

will shape the bottom 5 and lower part of the sidewall 4. The



25 di aphragm 17 attached to the sidewall 4 is shown in Figs. 2A and 2B.
Here the container 2 conprises at |east an outer |ayer 26 and an inner

| ayer 27, which may or may not be made fromthe sanme material. These | ayers
26, 27 are co-nolded into a preform and subsequently bl ow nolded into the
final 30 cowoapeiessishape. Wen co-nol di ng the outer and ROWER204689R68% 26,
27, a layer of a non-adhering material is inserted between these |ayers in
the | ower part of the nold, which wllishape the bottom5 and | ower part of
the sidewall 4. The WO 2007/039158 PCT/ EP2006/ 009268 14 presence of this
non- adher i ngelsayee o£sthis non-bheeoili@erlard repnkts| ayarts: 2ote27ahyi ng

| oose, thus formng a c r .18 in, the lower _part of the container 2. The
| oose part Wefﬂlag?ﬁ%ei]&{r%&erlyﬁgth%?‘?ef'or St ﬁgrﬂ%&i%%‘aﬁl §6h?gg+ﬁ‘ 17 5
separ ati ng il 3oeBaNPEft I6F fuhencbhtali®dmiNi NBePabbsd it tIFe theont ai ner 2.
In both variants of this first enbodi nent the supply port 12 is shown to be

arranged i g BaYebnt 5 Gren Ferméokhai Hexibdgpdsrplradie ut f | ow opening 6.

10 I'n a second QrbRgi fRid digpdi-aph’ AR Lhd $eRQindng SERAT Al oRaLhe at t ached
inside the container 2, but fornms part of a bag. In the variant shown in

Figs. 3A ambr@Binhe Bag 28 is shaped and di nensioned to substantially fill

the interior of t tainer. 2. e 8._in S i,hst _conpartnent 15
20 arranged near es?gtkfggéabu‘fafrllgvr\ll%gpgﬁi%lgfisgntglrfsgr %’llnﬁgg%rﬁe:né ct(?r?t gluﬁgxr)ypart 19
in which thedqroducs Shdven packagadrardded i ithet beot@ars reeMttha0 i ncl udes an
outfl ow opening 16 of its , own, whi CEE‘F” otrudes into the outfl ow opening 6

of the corfitlitéres: FPRCHHSF F5ef GRERLY i a"188s6a second conmpartment 20 13

form ngighe chanbein 18 f@ordienBbaphast NthaTediyRrdgn heis fidtsk and second
conpartments 13, 20 are separated by the flexible diaphragm17. In this

enbodi nment %qR§Q§GSpP9rEKﬁ§t4EPeﬁSiﬁﬁ#@ﬁgkkﬁ container 2, but forms part
of a bag. In the variant shown in Figs. 3A and 3B the bag 28

is shaped and dimensioned to substantially fill the interior
of the container 2. The bag 28 includes a first compartment
15 20 arranged nearest the outflow opening and forming the
container part 19 in which the product 8 is packaged. This
first compartment 20 includes an outflow opening 16 of its
own, which protrudes into the outflow opening 6 of the
container 2. The bag 28 further includes a second compartment
20 13 forming the chamber 18 for the displacing medium 15. The
first and second compartments 13, 20 are separated by the
flexible diaphragm 17,
In this embodiment the supply port 12 is arranged
within the outflow opening 6. In this way only a single
25 opening needs to be formed in the container 2. The supply
port 12 is connected to the chamber 18 defined by the second
compartment 13 of the bag 28 by a supply line 11. This supply
line 11 is shown to run substantially parallel to the top
wall 3 and sidewall 4 of the container 2. It could also be
30 incorporated inte the container walls, for instance when the
container 2 has a multi-layered structure.
Another variant of this embodiment is suitable for

simultaneously dispensing two products 8A and 8B, which may



W thin the outflow opening 6. In this way only a single 25 opening needs to
be formed in the container 2. The supply port 12 is connected to the chanber
18 defined by the second conpartnent 13 of the bag 28 by a supply line 11.
This supply Iline 11 is shown to run substantially parallel to the top wall
3 and si dewWsiD[2002/03#158 he container 2. It could al so be 3®CEEP2#HH993652d | nt o
the container walls, for instance when the container 2 has a nulti-I|ayered
structure. Another variant of this enbadi ment is suitable for

si mul t aneously di spensing two products BA and 8B, which may WO 2007/ 039158
PCT/ EP2006k@08268d difk dielemitiedcontsirder ZheéFegat admand? 4B8Fi.gSo diand 4B). To
this end the first, conpartnent is divjded into two sub- conpartnents 20A
and 20B by eﬁgaﬁée o‘Lfl%tstdiC\?imé’éfg%W 3134.‘1” g?ﬁoh@'hoi'ﬁ’ot [FeP| | ustrat ed vari ant
the sub- conpaphrendstLPdba and0Boarsy indeis 6@l a &iWiadrs waall mecessary. In
fact, the ratio between the cross-sections and val unes of the sub-

conpar t mentd tEABER di he-hehdddusspatrd t ¥ dgntespe it qanpekémentgué Med ni xi ng

ratio ofs t hgpt Mepf@aw‘itc%ﬁ%/*tﬁmgl?@; 4&;%3%@%9&@ Al r@&,bgﬂe%@iaﬂ ded into

compartments 10 13, 20 by the tlexi i aphragm 17, the di spensing

assenbly imeywaesothacindes-tsaot separand vivdgeed, of Ctidefsul-ng t he product

containing part_19 and the.displacing nediumchanmber 18 . respectively
(Figs. 5A a14P88 me%sesseh uégsgg,gqﬁsﬁ?afooras §)/ c%’f)lfes@é)%fqﬂlg Igh%onnect ed.
The | ower BagulBedediximyg i@ oldf chiseharo PRot8ctodA giicedrand di mensi oned
such that it substantially surrounds the | ower half of the upper bag 7

when this is fillelP$§eaf HeproBett Bard d4BLEeH i FOmPRFFEeRYR entire

contai ngy 43whep bheridialeidde7dl Spieridn @9, the Y&IspRLRGr a¥ashgny of this
segond enbodi nent %f 20 teﬁ{e d?speﬁ%i ng&%sserrblz/ thse upﬁe% Sag 7 Ilg
I

el i mi nat edm@xdat he 1pplowifcttvios SEREFRICEESIr etl | o4 intiaa RBepRFEAUT of the
cont ai ner %oﬂQQYRiAQQpA{PM¥b Qﬂg gge(ﬁiéﬁiaCQanﬂng@a'cﬂd%ber 18,

respectively (Figs. 5A and 5B). These bags 7, 10 may or may
not be mutually connected. The lower bag 10 defining the

15 chamber 18 is configured and dimensioned such that it
substantially surrounds the lower half of the upper bag 7
when this is filled with the product 8 and substantially
fills the entire container 2 when the upper bag 7 is emptied.

In yet another variant of this second embodiment of

20 the dispensing assembly the upper bag 7 is eliminated and the
product is introduced directly into the part 19 of the
container 2 above the lower bag 10 (Figs. 6A and 6B}. In
order to prevent the product from finding its way between the
bag 10 and the sidewall 4 when the container 2 is being

25 filled, the bag 10 is provided with stabilizing means 37
arranged along its circumference. These stabilizing means 37,
which are resiliently deformable, will force the bag 10
against the sidewall 4 after it has been introduced into the
container 2 through the cpening 6. in the illustrated

30 embodiment the stabilizing means 37 are formed by a
peripheral channel welded to the bag 10 and filled with a
medium like pressurized air or water. Alternatively, the

stabilizing means could include a ring or collar from a



order to prevent the product fromfinding its way between the bag 10 and
the sidewall 4 when the container 2 is being 25 filled, the bag 10 is
provided with stabilizing means 37 arranged along its circunference. These
stabilizing neans 37, which are resiliently deformable, will force the bag
10 agai nstWoRe793U8al | 4 after it has been introduced ACGTER206E092650nt ai ner
2 through the opening 6. in the illustrated 30 enbodi nent the stabilizing
means 37 are fornmed by a peripheral chaénel welded to the bag 10 and filled
with a mediumlike pressurized air or water. Alternatively, the

stabi li zi ngetesnsetpusti it odgeainl ng orthoolghathér ving oADC2007£039158

PCT/EP2006/ 09 1 relatlv |ffe rial Ith u e ring or
collar shdu %gtl f?beb?ég? |énpﬁayd% ornaEﬁe ?8 % f qi%% b% i ntroduced
t hr ough than&meﬂuagthhfﬁﬁ&mugh bbEBlN@IGamﬂthsugBlU@ﬂSHvdﬂﬂamtthat of Figs.

4 and 5, it does result in a 5 sonewhat gher frlctlon bet ween the product
8 and the SSMBdREl Fhan et éﬁ‘forFégSt ht 2 Qﬁgrfi ant ALeRnfSS et ddbRe for

product s5 WhidglawBhe Hpghépomc%q%%a%éwtw pedhBEE yaink tHefongly to the
material of the container 2. In all shown enbodi ments the outfl ow opening 6

is 10 surrdgisgedlby. aTheesd2®, This neeiento isapnbe provaded fw;rth
connecting ;IE%?:’&%ts &H.’Lch ”éfeaﬁ.%ec tt%e@%%glap%@?ﬁoggt n&t Oafdt%]r%”% shap

provi si ons *- nmount i ng a di spensi ng onto the con alner 2
(Figs. 9 amtrbdpylyThostile speresiiag ofdeape erord@inec| Bdes an outfl ow conduit 31

closed off by a 15_contyrollable sure and_a conn ctor 33 for
connecting the soufBe? %¥ HW & 5ﬁﬁ§lﬁﬁﬁ?%§¥¥BoPg%%ﬂg %Rﬁﬂﬁ%? p&Ft 12. In the
shown enbodjuridtuntibg Byt | yeic @eduiThi 31ndEis 28 mayr edpBuifiRiededgenand t he

cl gsure nmenber 32 is pivotable about an axis 34 (Fig. 7). 20 Using this
di spensi ng FRRFCEELNONETRR rivuchsBanee Hixssensed P?iﬁﬁ%qu?ﬁﬂyﬁFéPﬁ%r 2 by

first introfugng pPSvisions - for mounting a dispensing adapter 30
onto the container 2 (Figs. 9 and 10). This dispensing
adapter 30 includes an outflow conduit 31 closed off by a

15 controllable closure member 32 and a connector 33 for
connecting the source of displacing medium 15 to the supply
port 12. In the shown embodiment the outflow conduit 31 has a
curved outer edge and the closure member 32 is pivotable
about an axis 34 (Fig. 7).

20 Using this dispensing adapter 30, the product 8 is
dispensed from the container 2 by first introducing the
displacing medium 15 into the chamber 18, for instance by
operating a pump or compressor for pressurizing ambient air
or by opening a water faucet, and then moving the closure

25 member 32 to a position in which the outflow conduit 31 is
opened. Whenever the outflow of the product 8 decreases, the
pressure in the chamber 18 may be increased by introducing
additional displacing medium 15. When a desired amount of the
product 8 has been dispensed, the closure member 32 may be

30 returned to its closed position.

The dispensing adapter 30 is designed to allow the
dispensing assembly 1 to be used in combination with a

dispensing mechanism as disclosed in the co-pending patent



di splacing nedium 15 into the chanber 18, for instance by operating a punp
or conpressor for pressurizing anbient air or by opening a water faucet,
and then noving the closure 25 nmenber 32 to a position in which the outflow
conduit 31 is opened. Wenever the outflow of the product 8 decreases, the
pressure i rwDhkeorobxidber 18 nay be increased by introduciPJ/Er2endioos2ehal

di spl aci ng nedi um 15. Wien a desired anount of the product 8 has been

di spensed, the closure nenber 32 may be730 returned to its cl osed position.
The di spensing adapter 30 is designed to allow the dispensing assenbly 1 to
be used i nappirbcaaidrorentithed “ApspeEtsisngomedhspesyras adipgoloseditam t he

co- pendi ng patent WO 2007/ 039158 PCJI/ EP2006/ 009268 .17 .application entitled
" Appar at usaT%PnaTrs?)%aqulﬁ‘é’ 5°Protutt ¥ Eg)mqgésf%?%n:rret]eﬂcr}iuﬁgsﬁnt ainer". To

this end ifpriofechedesoidapef iched £oldajomdodhbad ip AcnrRgahatngIy a
correspondingly profiled opening in the dispensing nechanism This profiled
5 col | ar aPEEL3eey PV Wold ADPr Bt RANVEICBIER2BE h R i5h@T 81 $¥nsi ng

assenmbl ¥ | $oA9h i M1 45 S ded: t8) hold PAAJrelt e SNd NGB LWARBAPERE and storage
of the dispensing assenbly. Mreover, the closure nenber 32 is provided

with a protdsgenginedpsad®liol sengagamuse BFia. cdnhi riol pantdenlat t he

mechani sm . t er.natiVv i of,. j i assenbly (Fig.
11) the outdélgéégegpgae%cﬁ()]{th%Bgu%?g?vﬁ%oc{rﬁ&?IF giéBg?ﬂiqg%§§§glg%gl ng adapter 30
is curved Morbwoet) rgcd iddrsurel membeo el .isTheoel dsdine titembero82udsnear r anged

at the inside he done 44 and is connected to a control nber 38 at the
Tb butsi e 0Ber A3 TR TRrAERERgRY| § SO BereSniof THe fechaRGt: pe

cl osuregrenber 32 s A tackedatovshafdsaidenehbehtidé eai dpindtiagl y snapped into
Op?nl ngs 45 in the done 44 and which are attached to the control nenber 38.
Yy

By *pi vot i ng'SERBPLEoht¥D! IenBEP SBLAAR GEIRaPEl YharHegiwesoaBblt the axis
34, 20 the Gl QaUr g; SRS B24hptBPVES AENRGR4! IS GhOSALRRILREON

i.e. domed. The closure member 32 is arranged at the inside
of the dome 44 and is connected to a control member 38 at the

15 outside of the dome 44 through its pivot axis 34. To this end
the closure member 32 is attached to shafts 42 which are
rotatably snapped into openings 45 in the dome 44 and which
are attached to the control member 38. By pivoting the
control member 38 approximately 90 degrees about the axis 34,

20 the closure member 32 is moved between its closed position
shown in the drawings and its open position.

The control member 38 extends outside the circular
collar 35 of the dispensing adapter 30, which may be received
in a semi-circular recess in the dispensing mechanism. In

25 this way a secure connection between the dispensing assembly
1 and the dispensing mechanism is formed, while the control
member 38 is left free to move.

In this embodiment, the closure member 32 is more
flexible than the surrounding structure of the dome 44, e.g.

30 Dbecause it is made from a softer material. This ensures that
the closure member 32 is slightly deformed by the pressure
exerted thereon by the product in the container 2. This

slight deformation leads to excellent sealing of the closure



shown in the drawi ngs and its open position. The control menber 38 extends
outside the circular <collar 35 of the dispensing adapter 30, which may be
received in a sem-circular recess in the dispensing nmechanism In 25 this
way a secure connection between the dispensing assenbly 1 and the

di spensi ng WecehgBuss i s forned, while the control nmenhdCTEP2906/00936% free to
nove. In this enbodi nent, the closure nenber 32 is nore flexible than the
surroundi ng structure of the dome 44, el&. 30 because it is made froma
softer material. This ensures that the closure nenber 32 is slightly

def or med bynemberpBesaurinstexdret edgeherorhehprenéngr ddat tihe ehd ebnt ai ner 2.

This slig def or.mati on | eads,,to excellent sealing of the closure WO
2007/03915§%ﬁbffgﬁg%66?ﬁﬁgﬁgé%118 menber 32 agai nst the edges of the opening
43 at the end of rhe owirfdawrcG8distaBiledleeeonedémresd3 anal angl &d over 90
degrees and_has first leg 40 extending fromthe _ collar 35 for connection

to 5 the s@&rs(,te(il@fi‘ 80 SPERIHGINEIPANT NS, S iHiAEh 2ra§F SRR °Bf LPhe

di spensifig yRCRANILE) o AN eH2GARnt Dt 11 £XLBALhNEa ) NESm tAg tCORt ai ner 2
and adapted for accommodating thé supply port 12 of the S%fply line 11

| eadi ng t o thee diardeing gneclianisighanta isaremdi daghdl wEeEndipgusnkated by 10
referring tq a £he Pf qﬁﬁpgbg ¥ I JBR ceof, t i cl ear
that it is é%? ﬁ%ﬂggan% |%Iﬂ te tg ?ﬁgpgﬁown 5@ﬁgggﬁﬁ§h%2§ %ﬂgyl&ngggace t he
vari ous wayk? aff toenswmgely chaniiér léadindecaditdel abamigerreld .um nmay be conbi ned
with either of th wo shown di spensing adapters.. The varjous enbodi nents
15 of the containe l#?ﬁﬁ%hﬁﬁﬂf ﬁﬁ¥g8ﬁéﬁ%gha%é§%eglé%lﬁitfﬁﬁa %H conbi nati on
with otier yeEiaingmofomelesi B sRenPnen Retbaeme At iy RFeNieg. The
i nyention may be adapted and nodified in various ways within the scope of
thé appendéﬂjélgpng}eir that it is by no means limited to the shown

embodiments. For instance the various ways of forming a

chamber for the displacing medium may be combined with either

of the two shown dispensing adapters. The various embodiments

15 of the container including the chamber may also be used in
combination with other mechanisms for closing and opening the

outflow opening. The invention may be adapted and modified in

various ways within the scope of the appended claims.



19 dainms 1. A nethod for dispensing at | east one product (8) froma
formretaining container (2) through an outflow opening (6) by introducing
into the container (2) a nedium (15)1 or displacing the at |east one
product (8) to be 5 dispensed, wherein the displacing nmedium (15) is
introduced into the container (2) such that it exerts on the at |east one
product (8) substantially only a force directed towards the outflow opening
(6), and 10 wherein the displacing nmedium (15) is introduced into a chanber
(18) that Glai®farated fromthe part (19) of the container (2) containing
the at least one product (8) by nmeans of at |east one flexible diaphragm
(17), characterized in that the container (2) conprises at 15 |east an
outer |ayer (26) add Anmethed feye¢l%EﬁnslﬁQuﬁtaﬂeaﬁéagﬂeoﬁé0¢¢Q§aQﬁ)e

o a0 a0 (g, b SRRSALLY EDACEo 1] SHLLLANER baVeLod 20) of (he

cont ai ner arac t he
di spl aci ng smshimg (5%) biysinntoddateg imtwm dhee coomtanhaer (2P)a $dium

bstanti al t_th 5 f ite th tf i 6). 3.
The method BISIGHAnRESB] a5 nbnERact br FERRE fhe REPauEhe (Bbntei Bor (2)
contai nssa ¢ dfedldeldy of products (8A, 8B), which are sinultaneously

di spensed by introduction into the 25 container g ) ,of the displacing
medi um (15). 4. Thehssepddtbe dhgpbreing nediupy ddedi hg EnEFeduced into

char acter | Z@%'&é{ta% ?5%"?5%%2%‘?% e AY bhCKhalarAMPASH o T 115 Used

as displacing me any one of the preceding clains,
30 char act eprexBrti HBﬂhaubatbnquaMlylmm$uua|ﬁnﬂcgrdmaeetedsthﬂﬁﬁSzﬁhe

di'splacing £E¥¥fgy %%%%in%o(G), and

10 wherein the displacing medium {15) is introduced into
a chamber (18) that is separated from the part (19) of the
container (2} containing the at least one product (8) by
means of at least one flexible diaphragm (17},

characterized in that the container (2) comprises at

15 least an outer layer (26) and an inner layer (27), the at
least one flexible diaphragm (17} being integrally molded
with said inner layer (27) of the container (2).

2., The method of claim 1, characterized in that the
displacing medium (15) is introduced into the container {2}

20 substantially at the side (5} thereof opposite the outflow
opening (6).

3. The method of claim 1 or 2, characterized in that
the container (2) contains a plurality of products (8A, 8B),
which are simultaneously dispensed by introduction into the

25 container (2) of the displacing medium {15).

4. The method of any one of the preceding claims,
characterized in that a pressurized gas, in particular
ambient air is used as displacing medium (15}.

5. The method of any one of the preceding claims,

30 characterized in that a liquid, in particular water is used

as displacing medium (13).



6. The nethod of any one of the preceding clains, characterized in that the
di spl acing nedium (15) is introduced at a pressure of 0.1 to 5 bar above
anbient pressure. 5 7. The nethod of ,any one of the preceding clains,
characterized in that the displacing ffedium (15) is introduced at a
pressure of 0.5 to 3 bar, in particular 0.75 to 2 bar above anbient
pressure. 8. The nethod of any one of the preceding clainms, 10
ed

characterized in that _a novable clJ osure nmenper. (32) is,. arrgn over the
out f | ow openi ng (6%; ?Qﬁcp%ﬂﬁﬁﬂqu b ene QEZ he)dt ?ﬂﬁﬂ&iéi%%ﬂsa cl osed

posi tion tRhaRa8RERi P& ik Othat\ieie (d18plhePhaGharti wiedi 1By (1%5) is introduced
into the container (2). 15 9. An assenblé (%) for dispensing at |east one
9

product (Bpnteeapeedi #y:a -LeeIBIHe & &iAi otR i HEVY BUFI®NY ecei ving t he
at | east 35939§“Ct (8), said container (2) having at |east one ‘outflow
openi ng (6?& an 0 - neans (9) for introducing into the container (2) a
medi um (85) for di %pl Bee ngethe aif laegsonenef privelrteqdiing die ingi; spensed,

wherein the,di splacin di ym.ntroduction. neans, {9 e .arranged for
i nt roduci né’hFﬁ'&ngPEbf'g%i Ny ﬁ&ﬁ [}%9‘( ffé)%p?ﬁ%ng FEEGHE cbﬁ’ail%er (2) such that
it exerts amtirbguaéd! gasi presprdud 0(8) teubshant it lpamnlanlaxf ar.08

directed towards the outflow openin h1%6), and wherein the displacing nmedi um
i ntroducti &% AehA% %E?Vei?mﬁiﬁﬁ$zfqﬂ%% & (18) that is separated fromthe

part (19) 30 of the ¢QAtRLNEIA (B £YNLRENbRJid G AlcddaRd QRAma!,0duct (B)
by neans of -at | east one flexible diaphragm (17) that has a peripheral edge
(21) atl®clrbaraotarieed ks | thalh pmavedlecohpavyrmemer 2032) is

arranged over the outflow opening (6), said closure member

{32) being moved from a closed position to an copen position

when the displacing medium (15) is introduced into the

container (2).

15 9. An assembly (1) for dispensing at least cne

product (8), comprising:

- a form-retaining container (2} for receiving the at
least one product (8), saild container (2} having at least one
outflow opening (6), and

20 - means {9} for introducing into the container (2) a
medium {15) for displacing the at least one product (8) to be
dispenéed,

wherein the displacing medium introduction means (9)
are arranged for introducing the displacing medium (15) into

25 the container (2) such that it exerts on the at least one
product (8) substantially only a force directed towards the
outflow opening (6), and

wherein the displacing medium introduction means ({9)
include a chamber (18) that is separated from the part (19)

30 of the container (2) containing the at least one product (8)
by means of at least one flexible diaphragm (17} that has a
peripheral edge (21) attached to a sidewall (4} of the

container (2),



characterized in that the container (2) conprises at |east an outer |ayer
(26) and an inner layer (27), the at |east one flexible diaphragm (17)
being integrally nolded wth said |n9?r | ayer (27) of the container (2). 5
10. The di spensing assenbly (1) of claim9, characterized in that the
container (2) and diaphragm (17) are forned by co-nol ding the outer |ayer
(26) and inner layer (27) into a preformand subsequently bl ow nolding the
| ayers (26, 27) into the final container shape. The dis en3|ng

assenbly (1) of cl ghArgce=iged Thatht dhie, &9 tﬁiPﬁﬁt%?hecﬂ?gfﬁ A} medi um

i ntroducti ofk,deaRs o(;%)era'.’lﬁyei?e'f@é) Véhdlard R@nsirdeale) 0074 hetlwrﬁtal ner (2)
opposite the outflow opening (6). 12. The dispensing assenbly (1) of any one

of claims 1SS cgelflexhhlacdbapheagm n( kMatedng anteendtliynseidadible
di aphragm (Jy Vﬁ? IS ;e Eggbhg ggd c% %%Hk% QQEMEQp a first extreme

position in rchit |es Su sta tial side’ (5) of the container
(2) oppoSite the outf.l Gwe dpepénglm@)asmn&dysédmndfeﬁiaeme9p05|t|on i n which

it lies 20 substantlally al e side ( o] tal whi ch
the outfl oPRAFRARTRFIEES #2 ggg&n B, cqreas 'Rﬁ§ d?ip@ﬁé Hbaﬁ 1) of any
one of claigge &ztn@_-dlay chamnathend zekke i sutdrat aee despl aﬁﬁngnmﬂlmer

i ntroduction neans (9) include a supply port (12) accessible 25 fromthe

out si de of {He ééﬁ@a@n@FeF2¥maﬁﬁdc%MPﬁﬁﬁQQTtﬁd bhevw-pRAfbRY ERB)1aYBES The

di spensi ng 1 Lhar zed by a val ve arranged
bet ween the?% %%é the géhﬁ% gﬁ%% ﬁg%%%%b 30 15. The di spensing

assenbl y0( 1) of claﬂnlIBeodl&nenscharaﬁﬁemblyed10nOﬁhaﬁaEheQSﬁppl® port (12)
B0 S A S ISR ERE BB R Shepi 3 St T
means (9) are operative at the side (5) of the container (2)
opposite the outflow opening (6).
12. The dispensing assembly (1} of any one of claims
15 9 to 11, characterized in that the at least one flexible
diaphragm (17} is deformable and/or displaceable between a
first extreme position in which it lies substantially along
the side {5) of the container (2) opposite the outflow
opening {6) and a second extreme positioﬂ in which it lies
20 substantially along the side (3) of the container (2) in
which the outflow opening (6) is arranged.

13. The dispensing assembly (1) of any one of claims
97to 12, characterized in that the displacing medium
introduction means (9) include a supply port (12) accessible

25 from the outside of the container (2) and connected to the
chamber {18).

14. The dispensing assembly (1) of claim 13,
characterized by a valve arranged between the chamber (18)
and the supply port (12).

30 15. The dispensing assembly (1} of claim 13 or 14,
characterized in that the supply port (12) is arranged within

or adjacent the outflow opening (6) and is connected to the



container (2). 16. The dispensing assenbly (1) of any one of clains 9 to
15, characterized in that the displacing nmediumb5 introduction neans (9)
include a source of displacing mediumy,(15). 17. The di spensing assenbly (1)
of claim 16, characterized in that the source of displacing nmedium (15) is
a punp for pressurizing a gas, in particular anbient air. 10 18. The

di spensing assenbly (1) of claim 16, characterized in that the source of

di spl acing medium (15) is a liquid supply conduit, in particular a water

pi pe. 19. T‘H@"&leﬁfpé%i)n&Ya§s§H*BP§7Y(JH“%f“éﬁyaé’ﬁé“&edcllaﬁhﬁe theéo 18,
characteri zgghd 3 fhat pthe di spl aci ng medi um 15 introduction neans (9) are
arranged to 1 ntroduce the displacing nedium (15) at a pressure of 0.1 to 5
bar above anbient lfr.eTher dispensThe aisyaniyi rid)asdenplycoe ef athairgs

characteriz indth th Lshlack ng.edi.um intr i.0 means (9) are
arranged togﬁﬁ%g&ﬂu%éafﬁ§t§#ggfgc#ﬁgt¥%xﬂ%h% P@gfgggiégpgggég?e of 0.5to 3
bar, in parinttdductQorfSricand (bar iabbwde anbictiricepodssispl a2ing Thediimspensi ng
assenbly (1). of any one of clainms 9 to 20, characterized in that the

cont ai ner (?35ﬁs made from 25 a plastics material, in particular stretched

PET or a polyolefing, 2e Eﬁgthggg@sgggbﬁﬁﬁpm@hyo@lklg&mamy,one of clains
9 to 21, characterized in that the at |east ‘'one flexible diaphragm (17) is

made from achiraatess zesk dni shati hheospares @fi disalpsipanmadivn &lpblil ef in.
2 o e SIS R 1o 06y SRR, SpboRE acbaaer 20
24. Theldi spensi ng @ss&imel @igppnofing| asse@By (1) of claim 16,
characterized in that the source of displacing medium (15} is
a liquid supply conduit, in particular a water pipe.
19. The dispensing assembly (1) of any one of claims
9 to 18, characterized in that the displacing medium
15 introduction means (9) are arranged to introduce the
displacing medium (15) at a pressure of 0.1 to 5 bar above
ambient pressure.
20. The dispensing assembly of claim 19,
characterized in that the displacing medium introduction
20 means (9) are arranged to introduce the displacing medium
(15) at a pressure of 0.5 to 3 bar, in particular 0.75 to 2
bar above ambient pressure.
21. The dispensing assembly (1) of any one of claims
9 to 20, charactexrized in that the container (2) is made from
25 a plastics material, in particular stretched PET or a
polyolefin.
22. The dispensing assembly (1) of any one of claims
9 to 21, characterized in that the at least one flexible
diaphragm {(17) is made from a plastics material, in
30 particular a polyamide or a polyoclefin.
23. The dispensing assembly {l1) of any one of claims
9 to 22, characterized by a movable closure member (32)

arranged over the outflow opening (6).



characterized in that the novable closure nenber (32) forns part of a

di spensi ng adapter (30) connected to the container (2) around the outfl ow
opening (6). 5 25. The di spensing assg ly (1) of claim?24, characterized
in that the dispensing adapter (30) ificludes an outflow conduit (31)
connected to the outflow opening (6) of the container (2), and in that the
cl osure nenber (32) is arranged for closing off the outflow conduit (31).
10 26. The dispensing assenbly (1) of claim?25, characterized in that the
outflow conduit (31) has a curved outer edge, the closure nenber (32)
having a correspondi ng curvature and being pivotable about an axis (34).
27. The dispensing assenbly (1) of claim26, 15 characterized in that the

cl osure nenber (32)_is arranged on the insjde of the dispensing adapter
(30) and is connect&t tide & &Pgnéﬁﬁﬁ?b%88§lkNP{nﬁ}Q&Hféﬁde of the

di spensing cAdapbesrizdl i rtRiad) chie mBiviBl e 34 Ss ¥ memfer T )difSRRSSI NY
assenbly (1) of claim?27, 20 characterized in that the cl osure nenber (32)

is nore flerrblefthahisprnsiing Ggapitey ¢80 Lctanregifed He dihspensitagnendapt er

(30). 29. TR?Qg%§%§%§ggg?3§§ﬁﬁphyc%%%igfSg%g]n127 or 28, characterized in

that the co extends ou 25 a profiled collar (35) of
t he di spensing adapi®r ThO)dispensling disspabby nol jasserddlain( B4,of any of

clalm 2t LondakeStErati st s 1D hatpthe, O spensing adapLer (3L furher
nmedi um (15) candibhecsipply @ant dohdkcted to the outflow opening (6) of

the container (2), and in that the closure member (32} is

arranged for closing off the ocutflow conduit (31}.

10 26. The dispensing assembly (1) of claim 25,
characterized in that the outflow conduit {(31) has a curved
outer edge, the closure member (32) having a corresponding
curvature and being pivotable about an axis (34).

27. The dispensing assembly (1) of claim 26,

15 characterized in that the closure member {32) is arranged on
the inside of the dispensing adapter (30) and is connected to
a control member (38) on the outside of the dispensing
adapter (30) through the pivot axis (34).

28. The dispensing assembly (1) of claim 27,

20 characterizaed in that the closure member (32) is more
flexible than the surrounding structure of the dispensing
adapter (30).

23, The dispensing assembly (1) of claim 27 or 28,
characterized in that the control member (38) extends outside

25 a profiled collar (35) of the dispensing adapter ({30).

30. The dispensing assembly (1) of any of claims 24
to 29, characterized in that the dispensing adapter (30)
further includes a connector {33) for interconnecting the

source of displacing medium (15} and the supply port (12).



