WO 2011/ 084603PCT/ US2010/ 060776 [ 0001] PUMP AND APPLI ANCES CONTAI NI NG A PUWP
[ 0002] CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0003] Thi s application cl ains
t he benefw0 20f1/084663 provi si onal Appin. No. 61/322, 657 fipcedstmoiobo7@¢ 2010
and U. S. provisional Appin. No. 61/286,973 filed Decenber 16, 2010, both of
whi ch are incorporated herein by reference as if fully set forth.

[ 0004] BACKGROUND [ 0005] Consumabl e products, for exanple, baby formulas,
detergents, and nedicines, are often cunbersone to m x and/or dispense in
proper anounts, and require appreciable amunts of storage space.

[ 0006] Bever age di spensers are known for naking a beverage froma liquid
concent r atf@d@tt ract . PUMARANDRMPRIANCESGONEAENENCeA PAJMPessuri zed |iquid
cani ster of |iquid beverage concentrate/extract is placed within a

pi t cher - sha@ed devi ceCROANEER ERHENERIBONRKIATIeD e3P Inkf” AT 08 et er m ned
anount of liquid concentrate/extract fromthe pressurized canister into a
bever age r[rt')o(i:ng c hanhig rappAcdieai eldixhé,qwlﬁbﬂeﬁsefWOSrpxbslsimatA@ghatNd he bottom

f th d d. | d i f |
chanber  WRSEEZE (e daissl S Hend K bomeethor ¢ oVe-d T 817 e ng

poured. TiHg AB¥l 6 3179, ﬁ&%edf%thlgl‘i %Mﬁﬁ%?po%!ﬁedtt%réﬂeo}%é@&'e%e pajure of the

di spensi ng mechani sm and the need to clean out the m'xing chanber in the
devi ce af telly eetclorthse. It is al so known to provide a coffee nmachine for use
with shelf-stable liquid coffee concentrate/extract. The liquid coffee
concent r af@(@EHt r act is pour ed int OBAQ‘K@ROWE in the coffee maker and a

predet er m anoun t con at ele v rom t he eservoir
Dot he. br ATy chanberumifids BREE FiSafls BRbw I 2e B ofnd 0 bei n
di spensed nhdti€inds, Gaé aff.6n ctxﬁa&%biﬁmmld haRRNFepSn e irﬁﬁoﬁélséﬁﬁ@@&saarﬁi ream of

concentr at e/ extract and water which is not adequately m xed, and conplete
m xi ng do&8ayse appyesiable amounts of storage space.

[0006] Beverage dispensers are known for making a beverage from a liquid
concentrate/extract. In one known prior art reference, a pressurized liquid
canister of liquid beverage concentrate/extract is placed within a pitcher-shaped
device having a mechanism for releasing a predetermined amount of liquid
concentrate/extract from the pressurized canister into a beverage mixing
chamber. A heated liquid reservoir is located at the bottom of the vessel and
heated liquid is also forced upwardly into the mixing chamber where the mixed
beverage is formed in the device prior to being poured. This device has several
drawbacks due to the complex nature of the dispensing mechanism and the need
to clean out the mixing chamber in the device after each use. It is also known to
provide a coffee machine for wuse with shelf-stable liquid coffee
concentrate/extract. The liquid coffee concentrate/extract is poured into a
reservoir in the coffee maker and a predetermined amount of the
concentrate/extract is moved from the reservoir to the brewing chamber, where it
is mixed with heated water prior to being dispensed into a carafe.

[0007] Known dispensers often dispense a stream of concentrate/extract
and water which is not adequately mixed, and complete mixing does not take

place until the fluids enter a user’s cup. An unmixed stream of
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pl ace until the fluids enter a user's cup. An unm xed stream of

concentrate/ extract and water dispensed by a beverage di spenser is

sonet i neswpaentisiéoead by the trade term "striping" or aspPChaS:mebse7effect”.
[0008] It has al so been suggested to provide a beverage systemfor brewing a
beverage froma dry beverage material and a source of hot, pressurized

wat er. The beverage material is provided in a sealed cartridge and the

di spenser pierces the sealed cartridge and injects hot, pressurized water
into the cantentuge/exrapr @wl whterbbiviearsnge b romvehagebbvesrsge insonestimes A

carousel devi be ovided, .whi¢ch allows usgr .to select fromone of
several di ?gﬁgﬁﬁg%QVEFgé%ugg}fﬁ?ﬁﬁ%%?rﬁﬁﬁg é?%r%e ?%Wback of this device

i's that r¢esoahle fromhaspi®\beon Suf@eida@ervvilé abewdage systémdoiatwing
pressurized water-jnjecting area as weJl as in thg downst ream col | ecti on
funnel, wdiRaverAgedrqs aidiy bpegrasagutenband & setres ot Prasprresd Watert he case

of typi caleyerage nsUSHEIR 196yill i d HARd Qb RIHA Y dIPLnGaTigedr i nks,

dry coffee material 1 ncluding instant, non-brewed coffee product Is

provi ded. tBeednledenrbridgeandoi¢wehol othsstrizgpvatdrligtoghe dedesige 6f hreav

bever ages gh'ch to §$ Iggié sone ex%ent L&ck t he gistinct flavor, qf brewed
coffee. [ GO0 SORRARY" FYRER PR | A CRE YRV SRT T OR Y dieai8d ¥¢d: an

appl i ance whieh atlowg aausdi speaserfréronz dfisgudrd]l diffeemiiviesdieecaraydds. sel ect ed

frombut i.is not limted to a drink nmaker, a coffee naker, a refrigerator, a
wat er cooltEWevardi drawhask af thigdgaenisihatwesidusdrom apgpyiorpbesragaisbenser or

a medi ci n%eﬁiaﬁpﬁ{ﬁl%rhgt,mgss%ﬁ%ii%‘E%-itﬁ@étff@eﬁegag U0 %h tHIG HisP@ath
di spensing area for di'spensing a fluid, acartridge receiving area in the
housi ng; anlletteotfuomelgmaticlc ddespehs bagerage batber uscacatued Furthdre imbusi ng; a

cartridge remgvably insertable intg.the cartridge receiving, area,in a
o5 11 on EBTHE B HL STy TREH Lbiows tararop SPpe R M apt ed
to hol d acsff@ckakéeliidcludileindtaRensedréwddcedtie Fbenans iphgidskasadt er
pl acenent into the cartridge receiving area. The cartridge includes a

hol | ow bodpn-byepadgolifespiodust tynimslissagdewsn seldechevesagasevineh toat lseay; a
metal bodyobchidiNdeidfCELARANNRN: G BRNAI @frbocated Tn the pump body: and
e ody. a

an orifice int punp he appl I ance so includes a controller
| ocated in the housing to control the actuator to discharge stock |iquid

cartri dge 989a Trui d di spenser. The GMNARYge. | ncl udes a ol I ow body

a0t o0 SR, G by BATBFEL %8 BB eFRRSE S0 L

the punp BRg¥ns@®r aMligaid. fFTiEeadpliahbé s BREYed from but is not limited to a
drink maker, a coffee maker, a refrigerator, a water cooler, a dish washer, a
washing machine, a baby formula dispenser or a medicine dispenser. The
appliance includes a housing including a dispensing area for dispensing a fluid; a
cartridge receiving area in the housing; an electromagnetic dispensing actuator
located in the housing; a cartridge removably insertable into the cartridge
receiving area in a position to be actuated by the dispensing actuator, the
cartridge adapted to hold a stock liquid to be dispensed into the dispensing area
after placement into the cartridge receiving area. The cartridge includes a hollow
body; a pump having a pump body connected to the hollow body; a metal body
including a ferromagnetic material located in the pump body; and an orifice in

the pump body. The appliance also includes a controller located in the housing to

9.



[0012] I n an aspect, the invention relates to a fluid dose-neasuring device
adapted to be releasably received in a dispensing apparatus having an

el ect romewyoebilse®sl . The devi ce conprises a housi ng w PhTAS2a00b@ET6 passage
and a connector part defining an inlet passage, wherein said housing forns
an internal chanber which is in fluid conmunication with the inlet passage
and the outl et passage. Inside the chanber, a piston is noveably arranged
for reciprocating notion. The inlet is connectable to a fluid container.

[ 0013] BRI EFnDEISORI Ty adnr QFdiFEERRAWCKAS {10 bios) Threcgrtvdgs.r ed enbodi nents of

t he present invention are described below with reference to the draw ng
figures wievd]l i ke Imumer asrsct, efdree smrentionkeelates nentiscartiridgg Houta. fluid

[0015]Figure 1 is cross-sectional vi of concenirate/extracgt .cartridge
n a |1 quOERSHandBE o Uk FieGirs 2nPloR holy eipha! BErEpatt PUBod ow of
beverage @igepeRsQimPhakinpd guhp HAQkéhié@ed € thd BolRwIBsERaGhétwEbYdew of the
di spenser wi.th the access door for the concentrate/extract cartridge opened
for insertP@HdwE & Erprmagnsticiatezinl decagrsbin theorsnmbgdy;end g oxfiee Bnt
elevationtﬁéﬁw%ﬁgb&ﬂp di spenser of Figure 1

[0012] In an aspect, the invention relates to a fluid dose-measuring device

adapted to be releasably received in a dispensing apparatus having an

electromagnetic coil. The device comprises a housing with an outlet passage and

a connector part defining an inlet passage, wherein said housing forms an

internal chamber which is in fluid communication with the inlet passage and the

outlet passage. Inside the chamber, a piston is moveably arranged for

reciprocating motion. The inlet is connectable to a fluid container.

[0013] BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The preferred embodiments of the present invention are described
below with reference to the drawing figures where like numerals represent like
elements throughout.

[0015] Figure 1 is a cross-sectional view of a concentrate/extract cartridge

in a liquid dispenser.

[0016] Figure 2 is a left side perspective view of a beverage dispenser of
Figure 1.
[0017] Figure 3 is a perspective view of the dispenser with the access door

for the concentrate/extract cartridge opened for insertion or removal of the

cartridge.
[0018] Figure 4 is a front elevation view of the dispenser of Figure 1.
[0019] Figure 5 1is a right side perspective view of the beverage dispenser of

Figure 5 with the housing removed.
[0020] Figure 6 is a front elevational view of the beverage dispenser of

Figure 5 with the housing removed.



[0019] Figure 5 is a right side perspective view of the beverage di spenser
5 with the housing renoved. [0020] Figure 6 is a front el evati onal

of Figure

vi ew of twe 2bawvese@ge di spenser of Figure 5 with the houfChngiSe@nnvEde
2011/ 084603PCT/ US2010/ 060776 [0021]Figure 7 is top plan view of the
beverage di spenser of Figure 5 with the housing renoved.

a left side elevational view of the beverage di spenser of Figure 5 with the

WO

[0022] Figure 8 is

housi ng renoved. [0023]Figures 9a-c illustrate cross-sectional views of a
punp. In Qe 9a, Fighee plutopelamgiseniithe bevedagindiapensehel Bignpe  vidH osed. I n

Fi gure 9b

pl unger aé

nihe lhuggervg senbly is going up, the blue val ve opens to nove
send! %p ?ﬂrodgh the liquid. In Figure 9c, the plunger assenbly

I's nmovi ng [o2) di spERsiagid 4 it sidk kvatibraloriewiof ehe bhieryg diepérisecbbsed, and
)l unger . is_pushing stock liquid down, it is pulling new stock
liquid frdnigwrest gétk thedwrgingggmoaed.

whil e the

[0023] Figures 9a-c illustrate cross-sectional views of a pump. In Figure
9a, the plunger assembly is down and the pump is closed. In Figure 9b, the
plunger assembly is going up, the blue valve opens to move plunger assembly up
through the liquid. In Figure 9c, the plunger assembly is moving down
dispensing liquid from the orifice, the valve is closed, and while the plunger is

pushing stock liquid down, it is pulling new stock liquid from a stock liquid

source.
[0024] Figure 10 is a cross-sectional view of a pump.

[0025] Figure 11 is a bottom view of a pump.

[0026] Figure 12 is an exploded view of a pump.

[0027] Figure 13 is a cross sectional view of a cartridge being assembled by

inserting a pump into the socket in the cartridge.

[0028] Figure 14 is a perspective view of a dispensing assembly according
to an embodiment with a loading door in an open position, and the cartridge in a
cartridge receiving area.

[0029] Figure 15 is an enlarged perspective view of a portion of the
cartridge receiving area of Figure 14 showing the pump inserted in the activator
body.

[0030] Figures 16-18 are left side perspective views of a dispensing
assembly incorporated in a dishwasher.

[0031] Figures 19-21 are perspective views of a plurality of dispensing
assemblies incorporated into a clothes washer.

[0032] Figures 22-23 are perspective views of a dispensing assembly
incorporated into a medicine dispenser.

[0033] Figures 24-25 are perspective views of a dispensing assembly

incorporated into a bottle-fed beverage dispenser.



[0024] Figure 10 is a cross-sectional view of a punp. [0025]Figure 11 is a
bottom view of a punp. [0026] Figure 12 is an expl oded view of a punp.

[ 0027] Fi gwoeoidsu@®3a cr oss sectional view of a cartri dgeChaisagomswesbl ed by
inserting a punp into the socket in the cartridge. [0028]Figure 14 is a
perspective view of a di spensing assenbly according to an enbodiment with a
| oadi ng door in an open position, and the cartridge in a cartridge
receiving area. [0029] Figure 15 is an enl arged perspective view of a
portion ofl08de car tFigdge26 seaiersprgtiae grwoil atiqyuid dispanseh ouwihgcartedgunp

I nserted iirrf trher act in\{atorfrli)oollf ¢ r[ 0030] Figures 16-18 are left side
perspectivecovp%\ﬁse of 8adfiesp%en |Ong assenbly incorporated in a di shwasher.

[ 0031] Fi guio@Ess] 19- 21Fgnee PRIsSIA0p blatevivw ef\s caftridgptaroasdl inclodeddvspensi ng

home appliance of Figure 26.

[0036] Figure 28 is a partial front elevational view of the home appliance of
Figure 26.
[0037] Figures 29-30 are perspective views of a dispensing assembly

incorporated into a bottle-fed beverage dispenser.

[0038] Fig. 31 shows a fluid dose-measuring device in a partial cut-away
view.

[0039] Fig. 32 shows a dispensing system.

[0040] Fig. 33 shows the device of Fig. 31 in exploded view.

[0041] Fig. 34A-34D show schematically in transparent view the working

principle of the device of Fig.31.

[0042] Fig. 35A-35C show schematically in combination a dose-measuring
device and a fluid container.

[0043] Fig. 36A-36C show schematically in combination a dose-measuring

device and a fluid container.

[0044] Fig. 37A-37B show in cross sectional view a dose-measuring device.
[0045] DETAILED DESCRIPTION OF EMBODIMENTS
[0046] Certain terminology is used in the following description for

convenience only and is not considered limiting. Words such as “front”, “back”,
“top” and “bottom” designate directions in the drawings to which reference is
made. Additionally, the terms “a” and “one” are defined as including one or more
of the referenced item unless specifically noted. The phrase "at least one"
followed by a list of two or more items, such as "A, B, or C," means any individual
one of A, B or C as well as any combination thereof.

[0047] In an embodiment, a pump is provided which allows for the
dispensing stock liquid. The stock liquid may be but is not limited to a liquid

concentrate/extract.



assenblies incorporated into a clothes washer. [0032] Fi gures 22-23 are
perspective views of a dispensing assenbly incorporated into a nedicine
di spenserwO[2003B}dBgur es 24-25 are perspective vi ews of PaTdiSs@ensineg

assenbly incorporated into a bottle-fed beverage di spenser.

)

2011/ 084603PCT/ US2010/ 060776 [0034] Figure 26 is a perspective view of a
| iquid dispenser wwth a cartridge incorporated into a refrigerator.

[0035] Figure 27 is a top plan view of a cartridge carousel

i ncl uded with

the honme dpptSlance bf aRi gubedig@nt| 8036}4m garrrogRleidsinalydang iaabufpota

el evati onal vl ew:0fid 8 NATPTRRRLLANSS

ump may 8(]:: configured to dispense stock liquid.

The stock liquid may be but is not limited to a liquid concentrate/extract. The
stock liquid may be a liquid product that will be dispensed without mixing. The
liquid product may be but is not limited to the stock liquid, or a mixture of the
stock liquid and a diluent.

[0049] A system may be configured to dispense liquid products in a
manageable and convenient manner for a number of different applications. A
system may be configured to allow a user to select a concentration or strength of
a liquid product made from a stock liquid and a diluent. A user may be provided
a number of different selections so that a specific need or preference can be
satisfied.

[0050] An embodiment provides a dispenser that allows a user to dispense
an exact desired amount of liquid product and that does not waste excess stock
liquid in the user container or in the dispenser itself. In an embodiment, a user
can select from multiple product types and to select from multiple container
sizes, while still providing a liquid product at a desired strength.

[0051] In an embodiment, a system is provided that includes a dispenser
which dispenses a mixture of stock liquid and water or other diluent which is
well-mixed and homogeneous prior to entering a container.

[0052] Embodiments relate to a stock liquid cartridge including a hollow
body and a pump. The stock liquid cartridge may be included with a dispenser,
which may dispense liquid from the stock liquid cartridge. The stock liquid
cartridge may be included with a dispenser, which may dispense a diluent and
liquid from the stock liquid cartridge. The cartridge may be included with a
beverage dispenser. Embodiments also relate to the pump.

[0053] An embodiment includes a dispensing system that can be utilized in
a number of different dispensing applications. The applications may be those
that include a diluent or those that do not include diluent.

[0054] Another embodiment relates to dispensing systems which dispense

fluids in an exact metered fashion. Dispensing systems hererin may be used by
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Figure 26. [0037] Figures 29-30 are perspective views of a dispensing
assenbly incorporated into a bottle-fed beverage di spenser. [0038]Fig. 31
shows a fwoi2diidss@3neasuring device in a partial cut-awegTaiSeaw/0p@¥o89] Fi g.
32 shows a di spensing system [0040]Fig. 33 shows the device of Fig. 31 in
expl oded view. [0041]Fig. 34A-34D show schematically in transparent view
the working principle of the device of Fig.31. [0042] Fig. 35A-35C show
schematically in conbination a dose-neasuring device and a fluid container.
[ 0043] Fi g.cossmma@bdos hompktingrmvaoeaty §f fagks onbichahapprevidose-inemsesd ng

efficiency.

[0055] A more convenient and easy system to mix and dispense multiple
types of products, including but not limited to detergents, medicines, baby foods,
and beverages, from a single dispenser in a convenient and user friendly manner
is provided. The system may be provided in a manner that does not require
cleaning the dispenser when a user wishes to change the type of beverage being
dispensed. The system may be provided in a manner to allow a user to select a
beverage strength from a number of different selections so that a user preference
can be satisfied. The system may be provided in a manner to allow a user to
select from multiple beverage types and to select from multiple beverage
container sizes, such as coffee mugs or disposable cups having different sizes

while still providing the beverage at a desired strength.

[0056] A system including a coffee maker dispenser is described as a non-
limiting example. Figures 1-4, show a beverage dispenser 10 for use with a
cartridge 50, adapted to dispense a beverage comprising a liquid extract (the
stock liquid, which is designated by arrows 12 in a dispensing area 30 in Figure 2
and may be a liquid concentrate/extract) and a diluent 14 (in a reservoir 22 and
designated by arrows 14 in Figure 2). Dispensers, pumps and methods of
actuating and controlling a dispenser are described in U.S. Application No.
11/055,915, which was filed February 11, 2005 and issued as U.S. Patent No.
7,614,524 on November 10, 2009; U.S. Application No. 11/055,832, which was
filed February 11, 2005 and issued as U.S. Patent No. 7,594,525 on September
29, 2009; U.S. Application No. 12/569,066, which was filed September 29, 2009;
U.S. Application No. 11/266,695, which was filed November 3, 2005 and issued as
U.S. Patent No. 7,651,015 on January 26, 2010; U.S. Application No. 12/114,050,
which was filed May 2, 2008; and U.S. Application No. 11/926,931, which was
filed October 29, 2007, which are incorporated herein in by reference as if fully
set forth. The devices and methods therein may be adapted for use with an

embodiment of a pump herein, which may be pump 41, any other pump herein, a



device and a fluid container. [0044]Fig. 37A-37B show in cross sectional

vi ew a dose-neasuring device. [0045] DETAI LED DESCRI PTI ON OF EMBODI MENTS

[ 0046] CewOabn/asesodi nol ogy is used in the foll ow ng desecirsSzan/06wreé

conveni ence only and is not considered |imting. Wrds such as "front",
"back", "top" and "bottonm designate directions in the drawings to which
reference is made. Additionally, the terns "a" and "one" are defined as

i ncluding one or nore of the referenced itemunl ess specifically noted. The
phrase "atcattzlge heneih, & dluidvest-ippasutingdedfe hewgimrormposimilarewenp.sheh as " A,
B, or C, " neans any individu ne of A, B.or,C as | | an onbi nati on
Chereot . (oBa0T o Bivs¥tdtiahe MGeBlrberBidba Al friteRbaT KR, "t he

di spensi nglah@ak Hok gué tithldael Isdvetdgeb itlid idlu sryrefevbiu 2 2insaynied cdoigdityed to a

| i quid concentrate/extract. WO 2011/ 084603PCT/ US2010/ 060776 [0048] 1 n an
enbodi nent?olin&slemshti s provi ded including a punp to dispense |iquid
products. The punp may be configured to dispense stock |iquid. The stock

li quid nmayO%F]but i 4s RAvn Ik igeEest lo 2 0f6gpyederabliceraseaorr aephdéte 16rhe st ock

rautd ey B8yl ddiy P AOHGE SNahd HeliveRedl GRERTAA W &

hoyt,dAg. The
i quid product nay Is not lrmted to the st |quidél,porS a’(?m' xture

of the stacka.l Theisdpplydiree th Isuseferahlp@o8héctsy $¢ ermontayl ave dAfthguesed t o

di spense |jquid products in a manageabl e. and.convenient manner fQr a nunber
of i 1 1 or HPRPp eI FaRahe A ERERD i T BeRIRY Pl i 8 ol Mo er € o
sel ect a CORGENNAIR 190 Mef&bb}%rrbgédle&ﬁd@lri_v'eﬁléﬂ)‘h@l:}p&eﬂdéy!(?ats SHBWe: h6wser, st ock
liquid and a diluent. A user ma%%be provi ded a nunber of different

sel ect i ongngguitahle cantpbralie eambeseds Adcanatively dhearpply IgtliGaonidbe [ 0050] An

enbodi rrentcoﬁﬁ&\l{(iz(fiﬁ)sa &Jﬂb?&eé}ﬁﬁ{ylﬂé]a%lué{tl 1A%o.8t thHe ?ése}%i‘p&ﬁpg@gﬁown in
Figures 5-7, a level sensor 88 may be connected to the reservoir 22, which can be
used by a controller 80 to determine diluent flow rate information. The level
sensor 88 can be a float 94 arrangement that either provides the level
information directly, for example by a lever attached to the float 94, or indirectly,
such as by the float 94 being magnetic and tripping magnetic switches set at
different levels on the outside of the reservoir 22, or by any other suitable means.
This information is preferably used by the controller 80 to adjust a rate of
actuation of a dispensing actuator 38, as described below, to dispense a desired
amount of concentrate/extract 12 relative to an amount of dispensed diluent 14.
Alternatively, based on the diluent flow rate information received, the controller
80 can control the control valve 18, or alternatively a diluent discharge pump,
permitting discharge of an appropriate amount of diluent 14 relative to an
amount of dispensed extract 12. As an alternative to the level sensor, a flow rate
sensor could be provided in the supply line 16 in order to measure flow rate
information.
[0058] As shown in Figures 1 and 5-7, the cartridge 50 includes a hollow
body 51 (also referred to as a fluid container with respect to figures 31 — 37b) for
containing the stock liquid 12, which may be a concentrate or extract. The hollow

body 51 may be collapsible and fabricated from a flexible laminate sheet



an exact desired amount of liquid product and that does not waste excess
stock liquid in the user container or in the dispenser itself. In an
enbodi mrerwQ 2a1umses03can sel ect fromnultiple product typesTarsdimwocEas ect
frommultiple container sizes, while still providing a liquid product at a
desired strength. [0051]1n an enbodi nent, a systemis provided that

i ncl udes a di spenser which di spenses a m xture of stock liquid and water or
ot her diluent which is well-m xed and honbgeneous prior to entering a

cont ai ner in§lodB2] BExybedeivemt sr medratd padyethsleoekpolygetied @at mdtdlie fodcl udi ng a
hol | ow bo and..a punp.  Th tock liquid cartridge e.included with a
i spenser iRty MRl PR O B L PR TR R P Rie. ' The
st ock | i quheetcay spdud@genhi@yos? isnakitdgllywesbyy eénsperades thavhbltdw Bedy di spense
a diluent and liquid fromthe stock |iquid cartridge. The cartridge may be
i ncl uded Wit FARIHYdREG dPS &@H@@rbodzr?gdaﬁeﬁﬁéﬁw igrlades Eadieesy s14mas punp.

[0053] An guhoh fRAL Wiieh HARS (Al aﬁil%%ﬂﬁitl!? Qoo%)é%tﬁr@ feRlreS oM HREhZed 1N a

nunber of different dispensing applications. The applications may be those
t hat incl ®@e Rudng aesemidy, hérdsmd prasswe aeotd beeppliel tirlausrtdeter@dser Anot her

L NER NI B T AR R O

conpl et i n@odta¢ardeglayplofonin@sksg tihhellowBydps DY tie: @hnetor 6as dthedhhiei ency.

L00SS A My e NaiTow Pody 83 3hd the Sonnentor 22 mAy be iade-of (he sarke ©
material, for example polyethylene, or otherwise made of compatible materials,
so that when heat and/or pressure are applied, the hollow body 51 and connector
52 are sealed together. Alternatively, the connector 52 can be adhered to the
hollow body 51 using any suitable adhesive and/or adhering method. In other
alternatives, the hollow body is not collapsible or flexible.
[0059] A pump, such as the pump 41 in Figure 1, may be connected to the
spout connector 52. The pump device is preferably adhered or mechanically
fastened to the spout connector 52. Alternatively, the pump 41 can be integrally
formed with the spout connector 52.
[0060] Referring to the Figures 9a — ¢ and 10 — 12, a first embodiment of
the pump 41 is shown in detail and includes a pump body 54 connected to a probe
75. The pump body 54 may be axially resilient. The probe 75 may provide a
connection to the spout connector 52. The pump body 54 may be fabricated from
a single piece or multiple pieces connected together. Stock liquid (shown as
arrows 12 in FIG. 9¢), which may be a liquid concentrate/extract, may pass from
the hollow body 51 into the pump body 54. A plunger 80 is inside pump body 54
and a metal body 85 is the inside plunger 80. The metal body may include or be
entirely made of a material having a metal. The metal body 85 may include a
ferromagnetic material. The plunger may be non-metal or coated with a non-
metal material. The non-metal may be but is not limited to a plastic, a rubber,
or a thermoplastic elastomer (TPE). A valve 96 is disposed above the plug 91

and is associated with the valve seat 100. The top of the plug 91 extends through
9.



types of products, including but not limted to detergents, mnedicines, baby
foods, and beverages, froma single dispenser in a convenient and user
friendl y wannavosi@3pr ovi ded. The system may be provi ded PCH/Gs20ma0076 t hat
does not require cleaning the dispenser when a user w shes to change the
type of beverage being di spensed. The system may be provided in a manner to
allow a user to select a beverage strength froma nunber of different

sel ections so that a user preference can be satisfied. The system may be
provi ded ithe salverideinte valyklseat B0Uged engagre|sesiritg 60n, miich pd asdoeratedage t ypes
and to select fro |.ti-pl e beverage cont ai.n sizes, such of f ee nmugs
or di sposdbrsUBEPRAT A Prer aat curTaediRtPe S tenBrdth afng ¥at

bever age atioas gestioed] séarahgttdp of (MRSHEDKe tyfbtRinhiencsdallbsgyvanabt haengraker

di spenser is described as non- |limting exanple. Figures 1-4, show a

a
beverage dPSPERHIOTPHYOlushameahmaycerdt Pt shhe Byaseedl ivfliespense a
peverage GRIPHIrs N fhatixAb fle Blitifild {d AgoRtieCks ki Al fumphioal sus desi gnat ed

by arrows 12 in a dispensing area in Figure 2 and may be a liquid
concent r af@f@tt r act Pnanddnwredishrferds d4h¢ pnmyp vhed epnisict tix2stackllidest Ghat ed by

arrows 14 in Figure . Di spensers, pu and, net hpds of. a at i and
control i1 mupsDe kGl oo ReLR R Rt YRR B2 sPhn B b M 2015
whi ch was stdihkds Bl Uahymétal, A0Qatahndithss e nagall). The Rai-atdtalNenayhd14, 524
on Novenber 10, 2009; U.S. Applicatjon No. 11/055,832, which was filed
February Prtippesinigdteagdestics ayukberpgy ahenpoplastsoelasomesdTEEN enber 29,
2009; U. S. i cat i1C il 9, 2009;
U S. Appl i[(():qﬁhl?on No‘%\‘%lhlt 26%%62?/5'90?@69\’}\12?@%111%3&? F%C%vtg%gﬁa%%%{&%and
i ssued as thrd@®ghPht epdutNonnétt @532, hSnotheyambadym @@, tizGidlowhd8y SApmdy cat i on

No. 12/114,050, which, was fil VB 2008:, .and, U..S. l.i cati on ,No.
1) 026 g3 be e gnneted EL b &l batal Shef Sa5 e AP P o LG e PRANS her e n
in by ref ghemethad®nmbodimbhy tBe€bufpy 4hand h6ll6le¥beLs1 andinteL a8t ket ei n may

be adapted for use with an enbodi nent of a punp herein, which nay be punp
41, any otaﬁéffheéurrp herein, a cartridge herein, a fluid dose-neasuring

devi ce hergi or i.m . . i . il uent
foservorr IO p AR BSRP a Rlhy B BRI BENANB0R5e LAY
bever ages cohtendinhtient Wissetheopum 2 1mayobectteskédhbyplangodip A nedyelment .

[ 0057] As sho in Fiqures 1, 2 6, preferahl reservoi.r supply line 16
o connecidden griimet PLEET i B ol UEiE ok S THE M pep SR

di spensi N@rgdk @eminheutSaPbaal lthe ol ntsSofWhefRmap hitd ¢ 8E Eload alrd whigpnt r ol

val ve 18 that can dispense water fromthe reservoir to the dispensing area
at varyi nghasapeyentrelaggiggepg|coptgnyi@atigni s preferably a sol enoid driven

pi nch val s sh : I | r . ) sed.

Al ternati Eg(?%/ﬁ t he%np‘%}gwﬁlﬁ{een %méé%#éf %@nggﬁ%%%tcgéte%ﬁg‘hgﬁ%%% (%?Penpt yi ng
di | uent 14ndtenial t twhidhe seaw dier bAR.1is Asots hiovibed rto Fa guinstsc, 5a 7xubbet,evela sensor

88 may be connected to the r volir 22,  which n be used b controller
50 (o’ det dhARE ar e aRetores P ELe ThhAb ke FRar Py EReiior 58 can be a
float 94 apkangepBed of ditorehbRedt tRE PYLERS sohenlteirelipiglf ardphigoyp.di rectly,
for exanple by a lever attached to the float 94, or indirectly, such as by
the float [0F3ei ng Hagmeeieerednembedipsnhga wagHeabevesmiay diseeondigtired tali f f er ent
| evel s on i S i : J . I e neans.
This inf oP%rg‘ﬁ|d(gFl%?goglgwg@%freagf{?g'ug/fe%gtblﬁ nt%ﬁlen g({)nr% éréco‘lgllmae{rﬂ(21 gé&ea{ngs%ﬁ&}igg%e arate
of act uat inohirodonsiad iva letisl metahpattaiies inI8meamiddsaenfsed hedabbeing fulth spense a
desired armuntstui% gonc ntfage/ )géractﬁé% rel ativebto n_anpunt tﬁfﬁ di spensed
di | uent 1#CWMTARALRYET §'25H5s &0 E M PGPUTBRRAY PE R PARE S RS RETS on

recei ved, ph{ieh€ PREViAdd 8re@cBadvRgtr R cdvitg WRRIT Me y@hﬁe Ai8o s@fface
alternatively a diluent discharge punp, permtting discharge of an

appr opr i atgeamaynke sfdugied gethatinr cnguﬂé-wsdeMMhldi coldpedsed extract
12. As an«g ti hey | SO . d be
provi ded | B REUE YR e Thg Biln BRI e B B R e R on.

[ 0058] As $bdwthiongRiigsaresn bf endsthrt Dff tifién ter drifi dg@hEOmbpalluddtushimpl | ow
body 51 (also referred to as a fluid copgainer with respect to figures 31 -
37b) for containing the stock liquid 12, which nmay be a concentrate or
extract. The holl ow body 51 may be col |l apsi ble and fabricated froma
flexible | am nate sheet including |ayers of one or nore of polyethyl ene,

pol yester, and netallic foil. Alternatively, other suitable materials can
be used to create the flexible | am nate



sheet. A spout connector 52 is preferably seal ably connected to the holl ow
body 51. An inner |ayer of the hollow body 51 preferably includes
f eat ur es,weueoh/mssoseal i ng areas, which contact and al i grCRiUsRo1006(726 at i ng
features on the connector 52. During assenbly, heat and pressure could be
applied for a predeterm ned period of time to the area where the hol | ow
body 51 and the connector 52 are in contact, sealably connecting the holl ow
body 51 to the connector 52. The inner layer of the hollow body 51 and the
connect or tB@tipa{thyepurap eleeh at blee erahed evetyedibpensiigeyckx dnpheeymityeatrey| ene, or
ot herwi se _made.of ¢ atible terial t hat when, he nd/ pr _pressure
or 6 appt | B @ e Bk ula R Eh e B alBub P Mept iR e D8 e AP Fs fardtlr
Al t er nat i thé yhovidiepaonimabe @ung? Tarplaagadhdredsdembliemdydlel dlywleddnlydl usi ng
any suitabl e adhesive and/or. adhering nethod. In other alternati vef, t he
hoi I ow bod§makerdtxeatrokssy Bica losxrerkodtarentriéss imnsars! cosgiernss ot he punp
41 in Fi gbﬂfl?p&m RYpRe FERNNRRRE @R ehPof N KSRAUh CORNBE L BRifPiAs tHERiRHIP devi ce
is preferably aghered or nechani cal?y fastened to t'he spout connector 52.
Al t er nat i wéthe velhesguingudd be ared® diat-Bodasited dubpute dd withip maebe ploetd
connector 52. [0P60] Referring to the Figures 9a - and .10, - 12 ..a first
erbod: rent e R b et P &ukBah Hhet Hi Bpeafernfe? Beloptf Boay Sa
connect ed the spriRk Gh&lokdd phBidiopUARd Baayerddy BRYrdeurKEaht YotidsWill@aly The
probe 75 may provide a connection to the spout connector 52. The ggnp body
54 may be lrgBRsecthesgak rldm hugiofgtdhpvereenskof ihe prpanay be eenfipnd it ed
toget her. Stogke | ke (SRR AR BFikRYSInL thd bod§) i GefBY¥ede @
liquid corlljcent r%t e%gxlslr act, %nay pasls1 %Irsgm t%@"}@)ﬁ 8W9b0(§y 5(1:Ig}ient oe t he punp
body 54. Angiodngent, 8Bei sumpsdeiegpsopabled jorsShaayddidfemattalighboldy 85 drs t he
i nsi de plunger,. 80. The netal bod i ncl ude .or be. entirel de of a
materi al ARG b ep U mpRles 28 Rt oAl THIoNay S onemads! wrr e | o
mat eri al . 1Theo ptatiRsise (Bayilae taBBoehedntedte§0at ed with a nonnetal naterial.
The non-netal may be but is not limted to a plastic, a rubber, or_ a
t her mopl ad99@8l el ast Befsrripgpefiguey d) ard 66, iasdigpepare dctapbued? Hefiggdig 91 and
s associ atiad Whi RatheNaLys, S PandBEha 890 B4 G0S
t hrough - he %g?ve 5% %et\g ggafr(\%gsggt I?L%B (gsn%f‘ 8%%28 sBaOs%erclgﬁ%ﬁ%]OS,
whi ch i s dabspumatddivh¢ tarthégeibtherdib. THhdisperniteg F8uarS8aedhdddeén t he
spout connector, 52. A seal 191pi S Jpositioned. near the.top of the obe to
Thol |1 £t da BEUPBERAR PRETHUTREAN CRETRSTT dwrisaay S1. Srreroel] “may be
an o-ring.arfdeRldaI®he §QuhfebildLsolénclivhn Hdudd dhedk rhhidtod@indangpsi tioned
inan orifice 82 in the pum bOdf\; 54. [0061] One or nore surfaces of the
punp t hat le@hthisideidesoddr foqugdhe mezngty v deopratedal or coated with a
non- net al rial.;T | 5 e ainl e el { |, or
coated w t[ aﬁnon- rrqut gl%. %%Hga%g%&ng@%sgaﬁe t@%t&?gﬁ% t 5IOi nna]P[E élﬁgg a
pl astic, derruimbgnetiosleavetdtes atiphabtith tht asttonmng(datPi) THed@GainAgnstet for the
above, t h%le%l\'llg%84n]ia§lf e%grqge%%}"i%‘a 1§E gliérlil(eed Qv?tlhl &\é\étl%glglggr?g’c 76. Preferably, a

ferromagnetic stop member 59 is connected to the dispensing actuator 38 limiting

the motion of the sliding sleeve 58 and channeling magnetic flux produced by the

electromagnet 76. The ferromagnetic sleeve 58 includes a circumferential

protrusion 62. When the cartridge 50 is in an installed position in the receiving

area 31, bearing members 66 on the center portion of the resilient tube contact

the circumferential protrusion 62 of the sliding ferromagnetic sleeve 58.

[0068] The electromagnet 76 receives current, such as alternating or direct

current, from the controller 80. In a preferred embodiment, the controller 80
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t hrough the spout connector 52. In another enbodinment, the holl ow body 51
may be connected to the punp 41 by any other suitabl e adhesive or sealing
met hod. Iwoanutdses3enbodi ment, the punp 41 and hol | ow bedy/US201a0e0776t egr al
wi th one another. [0063]In an enbodi nent, a punp 41 may be provided to
reduce clogging or contam nation. Wien the punp 41 is not activated, the
pl unger tip 81 may be forced forward by the spring 105 closing the orifice
hol e 82. This may keep liquid fromcom ng out and seal the contents of the
punp and potecmittently arevidesh?4 olbmyveasrtbeentl te poedyicngramdemointeatidizets on.
[0064] I n an_enbodi.nent.. the metal .cylinder 85.i,.§ coated with a non-netal
mat eri al , “W %eglﬁwgrléﬁ/%b“ed“ﬁ%% a?g&ﬁlé?llﬁ%%nn%?%%n?tbc %61%1 astic, a rubber, or a

t her m)El a$$1®69]|e| aSt'Dl:gi]@éarﬁthﬂ’@)E;O dib@er?ﬁé@ ﬁie s(tiydki linglad 18%s ﬁﬂlomefO;J@ﬁdtﬁ@ on i Ej
may take the place of one or_pnore of the plunger 80, shut o tip 81, an
plug 90. [FedesfiR Repyatst ﬁ%bbwﬁo%n%ﬁtYolﬁlgﬁuﬁfﬁf%b%%ﬂw%m%ﬁﬁ gured to
provi de_t BectQhl:0ulonds hEBFHAGSI hMHAbni:SNACAR LG MR NchbolibHE: and
fluids are not I1n contact with tthe netal part due, 1 nh sone enbodi nents, to
met al bei mgo¥idé bthezsuitpblel wltedes fogipded yiimg akternaClnganmidugecbfutrhet. ghinp may be

enhanced since ther be proyi ded red d,cayi t r nQ cavity within
the punp. ARPOG IS pavtage 2uRes, 5o e il o Bd ot o et Tt dh i s
reduced, whbowh it Githdenadorerd hewtecsiuiagnetic thigtepiithe eldaeropléFpecPhade
shut-off is at the very end of the punp body through insertion of the shut
of f tip i AhPWBIBFigyreed. Fhe olurger &0fehewrs insty wyvarronotiphgiththegretehe punp
cl ean at Bay 8BY aRfpIRYEE YndLARPBRIO S YAl Lyalkl daNGs RBRE fRimude BUTP does
get stuck, t‘?le end user may be able to si np?y push on the tip to | oosen the
movi ng paMwingthenepparddpnofitie oftherfgemomeainetic abseab8 ystodylidpedas faoeet only to
make a fixgd stroke, ich.is ected to contribute to i oved

Consi ot endl taRbRE Sris: S1d e THRRNe P oL AR TR ok B R0 ¢ o, by
nodi fyi ng Nd&, thelcgitrolfr cibeoff AV 36 Bla act@ilod 38111486k TH2 fehrahmakRetiesi 1 ed
output. A punp may be closed tighter when pouch is pressurized since the

pl unger célfede B8 touBmeddeBrKardy By ayHeomphierfgor memkaa? bodires ohthand
squeezi ng .Qk:Br } WHEE i t I shut - of f
at the versghgg(}%§? H{i }k(l)g%f)%‘n ﬁ‘% es\eé:égr}%qqg%%%%&%%ﬁ%?gg r%gféﬁeg |nglﬁ11%[ ;%;’through
t he orifi eeockdiguiid 19 from thedyllokmbalydrlet draed iewlibdiarenthove pdugemd0desi gn

sui tabl e f.qr ifferent liquids. Jn enbodi pent, th esign is

sut tani o ride el Moss AT gertdats salahechag ellEres tookeMBERER s | ar

to Esio cera@elis@bBiick 0AGE]HReH elid halbwi sbdyl dUWFBsigd, suaH aBtis prafdk&Ppensi ng

actuator 38 is fixed within the cartridge_receivi r&g area 31 and includes an
§

openi ng 4@4VoPCr erodiginggvaltsgeporrpther witabiee ACapt Pldgrodgingherledds, isThe

di spensin t I 11NG e 9[{%% £6: whirch_.pr ef erabl y
conpri sesgga\%\%&%dﬁ%do?ﬁ tgrﬁs%ﬁdgndor#ﬂﬁ%@%%n@%%. g% el?ggl\gg%ll(\el alfg)rvgsol enoi d
can i ncl udesaittedgsronesseohtiousisly untihgsldsted taatbum if diee ttoek digiuid 12 if ocus t he

magnetic fl ux iy

9 dlsupengeeop. eAl%ér%gtlvely, other types of actuators can be used to act on the metal
body 85.
[0070] An improved dose-measuring device, which may be more economical

to manufacture, and may have an increased design freedom is provided in

embodiments herein.

[0071] An embodiment provides a fluid dose-measuring device adapted to
be releasably received in a dispensing apparatus having an electromagnetic coil,
comprising:

[0072] - a housing with an outlet passage and a connector part defining an

-12-



[0067] 1 n an enbodi nent for use with the cartridge 50, a sliding
ferromagnetic sleeve 58 is aligned with the el ectromagnet 76. The

f err omagrwOi2011918¢@3e 58 may be concentrically aligned wpPCh/Usk@oseynagnet
76. Preferably, a ferromagnetic stop nenber 59 is connected to the

di spensing actuator 38 limting the notion of the sliding sleeve 58 and
channel i ng magnetic flux produced by the el ectromagnet 76. The
ferromagnetic sleeve 58 includes a circunferential protrusion 62. Wen the
cart ri dge 18t immspagearsaich donsingdioposig iaoninternahechaader whighaseim 8uid beari ng
menbers 66 o%lgﬁetg%ptﬁhtgorti@n of th%“%Fshhj nt tubenﬁon&@cknth

ci rcunf er ERTY AT Eﬁ“o st onegﬂe at* e e 19 Fﬁg Fel?%sg?‘r%%ﬁe e oS ERVE 5.

[ 0068] The pakEbding vagnetablé té @ CRIiY esnt@itisrent , such as al ternating or direct
current, fromthe controller 80. In a preferred enbodi nent, the controller
80 intermpdtgnt!y Paaybdasmdeatdy heriged ihRBe @BhmbeP oPtRSUEEsiAN for
intermttent direct current which induces an intermttent magnetic field.

[ 0069] The TeEPIqcRHgE MU Befaiesas tlaged pediion jigyhich 2 fiew from Shg inlelyrrent s
i nduced i i . i : YR s over
O e A A i P T P

cont r ol | efrapapheimdeti whesagchterths oirtlabpassagd tseejbsvellosaip podtuc cogpeikingranat i ng or
direct current. The applj.cation. of voltage causes. the tal  bo 85 to be
Gt o 1 1 ol EREAEREE FOReLRORAT ° el bR fEAERa bRYt TR Bt Sri A 1 ¢
center of dderoBlfgltiorggnet 76 as shown in Figure 9b. The plunger 80
follows in an upward nmotion wth the nmetal body 85, displacing the shut off

tip 85 angoyalve 95yha®is BaWRctLAtibh GHFtEis APrad2eiiRGnt @ MRWRL d noti on of the
ferromagnetic sleeve 58, stock liquid is forced through the port 83 and

into the igim)t he akgaddRuRdisang: RERBAN AL HRYSSaI8RowNeKLtrodgne@nt rol | er
cuts off voltage to the actuator 38, allowi ng the ferromagnetic sleeve 58
to nove deshwdrodl of themaetdatom pa. shlep thender Bedsbynaydrecprogidedheitypr i ng 105
and/ or gravity. . forcing stogk |iguid.out, of, orifige 81. ‘At .the same tine,
atock 11 qareetist iR Bt O bR B el nilhh g ifEY: phdhaBriBiT

pl unger 8@errdinaghetid aswubacly phit drsl/qr @fter bdlyymapbk &isidatel suvth that klapses to
facilitate the extraction of stock fluid 12 fromthe hollow hody. A
vol t age, €GHURTION PRE PReFBET Eefipwcaine Bitbuutha§ovyrLade, a dpsBtndP & ui t abl e

AC or DC pradigidigay ek aggple or B%Chadr BouyaRE 1Rt a Lot O ABriaNwithi£r m ttent
current for repeating the above-described process continuously until a

desi red amsbuple ménufhetugirgrkrobésgehd bt 2hosendFupidies dlie apiua¢onagtairyedn/be ot her
types of act atori can,,be u

. e r as the 1sed n%(\?%?o(:ta o t}e hcevemst glln %Od -855' fa[coozglléb‘n
| mpr oved GBYEE HERIG THHR T BR Peih iR REYCHE pEns QB Tafecr 8 T
manuf act urfesromagdneyadiameoraart S £esedqatast ghebieetanansfapi@itgdgdhd N
enbodi ments herein. [0071] An enbodi nent provides a fluid dose-neasuring
devi ce ad&stEd it Bropresasiordedbl y received in a di spensing apparatus havi ng
an el ectromagnetic coil, conprising: ,
[0076] Another advantage may be that the outer body is able to protect the
ferromagnetic material in a more efficient way. Protective coatings applied to the
ferromagnetic actuation part of the piston may not always result in an efficient
protection as the coating processes and could leave some small areas uncovered.
This may result in undesired contact between ferromagnetic material and the
fluid to be dispensed. Applying a protective coating is possible in some
embodiments, but embodiments herein also provide an alternative to the coating

material.

[0077] A further advantage may be that the design freedom of the piston

-13-



[0072] - a housing with an outl et passage and a connector part defining an
i nl et passage, said housing formng an internal chanber which is in fluid
comuni cawpaniviside3t he i nl et passage and the outl et paseagaS2andewaé d
connector part being connectable to a fluid container; [0073]- a piston
noveably arranged in the chanber of the housing for reciprocating notion
between a closed position in which a flow fromthe inlet passage to the
outl et passage is prevented and an open position in which a flow fromthe
i nl et pasdageincecashe withl e¢sppets $agmatayiall tlowesd andapesopiagedrfaboegtidsi ng a

ferromagneti ¢ tuatio rt _for. el ectromagneti,c.actuatigon . of the piston by
the ol ect PSFIBIHTcbear D apostiy e Bok (R P sh T atye dowifsthgea i n
an out er ayher[ @8¢5 dnatasly gntragani be tihade figr 4 anEgashl clesigherandl tigd | ows

el ectroma%gf%ti c actuation of the actuation part. Al so, the outer body may
be provi dédietiepresan s of themattonsap herformpd i Prespefer bedy tRebat hl bei ng
del i ver ed.,cd iyt R4dIbt Rhe EEe FQTHBRPAREL GpaghdaldsRe RAfLtBAGLRAVIOYS er body

may be fabricated such that the actuatioh part snoothly reciprocates within
t he housi ngsinfifarathershy allowmgen naifemh attsiatmy sokesai t abl e for the outer
body, so that a suitable material with a sinple manufacturing process can
be chosen.[0F#t her , It fve eadodabén flpad is @ldn thearatterosghphepidsn tvieeate is no
need for rotective.coating on the surface,of th erromagnetic..actuation
part . as B RbEGie TN POt el ol P ARl S hE R FU% or o
econom calposdiPR EehRROIRAERARVANTBE & sTRW e & HRtiphBfl Q1B bf thedyubingabl € to
protect the ferromagnetic material in_a nore effpi cient way. Protective

coatings dpM MéRmyNREUFeneBhEhetter bady aab Bepdsde tbeatrovifedmit<aess may not
al ways resyl L. Hﬂex%r}n%i b 4, 8akt l&b@%%}%&&tﬁaﬁwgﬁﬁoﬁ{d {13 ALAGS a&%hea”dt could

| eave some snall areas uncovere may result 1n undesired contac
bet ween f ehamiragnet passitdy et detweerch threadthatidn tparbendithpesdadhll Apghey/i Ng a

protective coating js possible in sone enbodi ts, but enbodi ts herein
D o6 or ov alo i LS HRER, AR Sod RS RE PR Rar Ry <k B PR POt o
advant age simywdlEot i3t hbhandasi gRviseadanoh thgriShafpace between the

actuation part and the sidewall of the housing.

[0079] In an embodiment, the actuation part is encapsulated by the outer
body. An advantage over a partially covered actuation part, is that it simplifies
the design and fabrication as no seals are required and thus also the tolerances
may be less tight. Also the chance of leakages due to wear and damages are

smaller.

[0080] The outer body may be made of a non-metallic material. The non-
metallic material may be a plastic. This allows the body to be injection-moulded
and also ensures that the body is compatible with a wide variety of fluids,
especially fluids used in the food and pharmaceutical industry. It also allows a
magnetic field to penetrate the outer body to interact with the ferromagnetic

material of the actuation part.

[0081] In an embodiment, the piston in the closed position sealingly
engages with the outlet passage, preferably from the chamber side of the outlet
passage, i.e. the piston does not protrude through the outlet passage and

therefore does not engage with the outlet passage from the outside of the
-14-



has increased with respect to material choice and associ ated fabrication
possibilities, thereby also allowing a nore conplex design at relatively

| ow cost .wbBuntisuq3t he actuati on part can be made i n a ®roXSesRl06@es gn

and the differences in design of the piston can be forned in the outer
body, so that the actuation part is the sane for every device type and thus
the actuation behaviour is simlar, thereby allow ng a uniform actuation
schenme. [0078]1n an enbodinent, fluid is able to pass through the piston
via at | edousiaugeThistleasrtdk adagstage thahgressutegasidepgae containdrdegatlistof t he

piston are _in full ossibly.seal in engagenent ,.W t h si.dewal |, i.e.

Per 1t pher araifirt ™ e BRESh, S B RecrRIRRTI Pt d BedrB- R st Boay
onl y needshé ehéeepf dddlkded oftheadeed® dMiaichdhdiig: iayind@iednt act bet ween t he
actuation part and the fluid inside the chanber, so possibly not between

the actuatfogse]part BR¢hsensndei@lihdod péhighdatwhng WttdiRtva@Nhhd 8kdp The
body may conprise a seal between the piston and the sidewall of the housing

to preventVall-dbg peyighereatetbegneosad ectwendbnbethen atalland s tparelland t he
si deval | qfy, tc'aﬁn&ﬂ!ﬁs A4 is Lﬁgéﬁé&%tﬁ@ 9l ORiMat tﬁ@ﬁl@%é&@%%@&tgﬁﬂé 'S
gbyte ody. An advan artia

encapsul ate uter tage over a p y covered
act uat i on fymam the fop walato a freg engh bf ftheesnhémord Ghiegutlantdadsabe icatiaded &s no

seal s are reqguired thus al so the tol erances may be | ess tight. Al so the
chance. of ‘PedRiEeAheriah et SauoRkilS e s o g e ut o

body may BEe e REage AentheRudlet h&ssHBS, ekl 13 oth&NFadd@Bes dRpahinics wHaler i al My
be a plastic. This allows the body to be injection-noulded and al so ensures

that the BE®Pyovided ania haisengiliutierwihpewgly plhy hopsing angsthecepaedtar | y
fluids us?J r,% @‘a?% rfig%lﬁd and pharmaceutical industry. It also allows a
magnetic fie 0 penetrate the outer body to interact with the

ferr orragncf{)(ir)]&] mat er, %&Egﬁé}gl R5h ﬁ?a%fﬁﬂn%%%ula@%ﬁ%i#g?pggd &ﬁi’%{l D t, the

pi ston in e closed position sea y engages w e ou ssage,
pr ef er abl yhé bemnvihealt hiadrbgr wsll. den@6f thhenletdl @itlgamssgee, oriboeh padpagpd st on

does not protrude through the outlet ssage. and therefore.does not engage
with the &t P@gn%da%@gae?q%%@%%%f e ‘P acupins. Thes wifl Shsurt s

more symmetric flow pattern through the chamber.

[0084] In an embodiment, the outer body comprises at least one internal
passage to allow a fluid flow from the inlet side of the piston to the outlet side of
the piston. The outer body may have one or more valves, which may be non-
return valves, which may be integrated in the internal passage allowing fluid to
flow only from the inlet side of the piston to the outlet side of the piston. The
device is then able to function as a pump with the advantage that the dispensed
flow rate is now dependent on the frequency of reciprocations and the stroke of
the piston inside the housing. As a result, the dispensed amount is much more
predictable with respect to dispensed amounts being dependent on gravity and/or
pressure inside the container. The dispensed amount per cycle, i.e. per a single
reciprocation, thus depends on the stroke of the piston which can be set by
appropriately energizing the electromagnetic coil and the design of the housing.
By changing the design of the housing, for instance by providing a longer
chamber inside the housing, the maximum stroke of the piston can be changed.
Alternatively, the stroke can be adjusted by appropriately energizing the
-15-



housi ng. This has the advantage that pressure inside the container, e.qg.
due to squeezing the container, will firmy keep the piston in the cl osed
posi ti on,weaotisicoBhe chance of | eaking of the device decirag2tiandi7ireg is

m nim zed. [0082] The housing may include a peripheral wall, a bottomwall,
and a top wall. The peripheral wall being | ocated between the bottom wall
and the top wall. The connector part is attached to the top wall, so that
the inlet passage extends fromthe top wall to a free end of the connector.
The out | etelqshoszagmetis ceil twih déde nrmxihanbsirekmasah uppFhbmhlousi ng may only

all ow the escape and entering of fluid via the inlet passage and the outl et
passage, i[0@85]no ot hes npadshgethembilojygniintggrate thelnbe retuguivdeesimthde

housi ng. Further, the.,walls of the housi.ng and th onnegt o a may be

e aTun: o b A IR Bl Rees S e ARt Bl B Y 1Fs
end by theifiohbbrmived by andviceRpcvating O@e Ghvdion dleehror agtddeéespassage or
both passages are aligned with a |ongitudinal axis of the tubular housing.

This Wil [eosHjre a NPEReSHINBIA & thh@WoP BldseicNtRNb9 e ntdie e
[0084] I n an_enbodi nent, the outer body conprises at |east one internal

passage t yabies 6an e inigetdor mowldadontegrally mitdy thejoyserdiodyies the sama timee t he
outlet si 3 e Rl n. The outer body nay have one or nore val ves,
whi ch nayqrgg%ﬁl%lr&%ib %l?hkﬁ%qval ves, which may be integrated in the internal

passage al hng flyid .OW fromthe inl ' f the.piston to
t he outlet[b(g%»fI e of e %@Bé%ﬁ%enﬁ?’ﬁé}éag&:}g@a}'? ? Hléjﬁlég%(%%fceé%to g)a#usnc IIE)%?IH as a
punp W t h asfemlbldi atitagenfitai.ciireaidi $penrsedidd pwt it wiopartsmde paaident on
t he frequigcy of reci pr%cati ons _and theaﬁtroke of the Eéston | nsi de the

housi ng. A8e Zctuadigpipart RE ecaparialdns dnoliie 11V NS AS LRCTSEEi 1 R61% Wi t h

respect tQuditspeRsad ARLRLSiRehAd idgRepdant oni@daryidviad/ @l Ritessure

i nside the contai ner. The di spensed anount per cycle, i.e. per a single

r eci pr ocatbodn in ttimespatép ehd sacowatidre pattr wke hof faite ephys twimodwdedintmthde set by
appropriately _energi zi ng,t he el ectro i c_coi nd .t he design..of the
nousi g - &5 Ehangr oy RS B S BTRELL P2t RO S BB Ui g o
| onger chaabey. Omsofdbe bheribodsgipags nidiehamrxd capalsipeak oraf tHehavidysdrah can be
changed. Al ternativel )é the stroke can_be adjusted by ap roprfj ately

ener gi zi ngbe REher1giteppady PaKafRtGlesecelf the GRYIRY.thé Wathenitrvsel dRd%s an

upper [ miﬁtro&&%%ﬁhiotth%%aﬁ%.%ett%tpa&mné%if fl2Me bPAiFREGAMR b e BON- T €L UM N

valves in the outer body is at least partially a result of the increased
desi gn f r delflenenbplasties, gosingtansbt eieaett mayabadaaile of REEor.elithgrmeplastac

I nvention e?e}/s%(r)mgﬂlaonrd %e:[ oﬁ%‘f'pca%% ‘may be made of acetal, i.e. polyoxymethylene

plastic, also known as polyacetal or polyformaldehyde.

[0088] In an embodiment, the one or more non-return valves are integrated
in one of the two parts of the outer body and the other part comprises associated
valve seats for the one or more non-return valves. However, an embodiment
wherein one of the two parts comprises the valves and associated valve seats is
also possible. It is envisaged that only one part has an internal passage. In that
case, fluid flows through one part and passes the other part on the outside of said
part. Also an embodiment in which each part has an internal passage is possible.
From a manufacturing point of view it may be advantageous to design only one
part with an internal passage as this makes it easier to manufacture the
integrated non-return valves. Manufacturing integrated non-return valves inside

a passage is more difficult than manufacturing them at the end of an internal
-16-



[0086] I n case the body is nade of plastic, the one or nore non-return

val ves can be injection-nmoulded integrally wwth the outer body at the sane
time in aweizoplis46vanner. [0087]1n an enbodi nent, the outrer/useay/06@&7€onposed
of two parts which in assenbled state confine, i.e. retain, the actuation
part. The two parts may retain the actuation part by encapsulating it. The
two parts may therefore define a cavity in which the actuation part is

pl aced, i.e. received. By dividing the outer body in two parts, the

actuati onppasagemay be fairly easy introduced into the cavity, after which
the cavity is closed off to prevent fluid fromentering the cavity. One of
t he out er [BRRY} partk amygnhadenentc tpe sisapeistmofanbin ithe domefioy froanthd he ot her

outer body part nmay close off the cavit e.g. int f or m of ug

bt r oducedn AP TRE HA0F byetmirnas SpArt il o thabih oRli aPabts

mat eri al s alter@atisbll fies@ntrop] agllite&ardPthd betleNBLssa@bndafokcdTeye Baidrade of
TPE, i.e. thernoplastic elastoner, and the other part may_be nade of

acet al , i through| yBRypeiely IRsseags ehec mayigs keveatidlsashe otytite Papsase-
| yf | 0Q88]: ' : |
pol ytor ”aAqﬁa'}égﬁ}/]el%h %%ﬁlé@ﬁ%gnqm%e@%%mélﬁ?t&% &w%o @%&g@%ﬁhg{ n val ves

are integrate e tw p e outer a e ot her part
conpri ses passaei tatthd ondlet paseaesarfdoviceé Nersanwharh ivpare embndimgdnirthavad ves.

However, an enhodi nent rein one of .the two parts conprises the val ves
hnd acsoctardaony parebliet f e Sndattfon S R3pLRerot Saged that onl y one
part has htern ass . In that case, fluid flows thr one part
and passei&eﬁi?é ot haln BaeRoafimens bt Pﬁl@%ﬁCog%weﬁahwow%%ga%ﬁmbdi ment
in which egghimRlde MRSfRRe LIECEARbUNASSAGRd. THAGRS BdiBpriShgtha outlet

manuf acturing point of view it may be advantageous to design only one part
wi th an i meesaggimpabsgmeddyithe perinheral walleasl the botsoraviall cagrd the pane

|t eqr at edo fgn B W YA YES MARUE AGLUEL DA LRL 28T QLAY AMEIBhHERGYal ves

i nside a passage 1s nore than man I'ng em at e end of an
i nt ernal ph6t. ThassageompOehiy]the canlee phedigerhtn aldochgpi stumshspawithabl e in a
direction fromthe.inlet . assageh?tci the outl et passage and vice versa, soO
that the SPEEBHH Phiclhihe RigtonRBASRIA®S y nove from and towards the outl et
passage and force the flujd -throu%h t he outl et assage when npvi n% t owar ds
the out !l etO¥Hdsage. It eppadineatythephdopissitngloademdea seripasiseitar to the

di rection ¢fg ambhRBrinBlaak/BAETRIE I éﬂi‘f‘ng‘?%‘éd&ﬁg P@&%@@]?n@ﬂgto\ﬁi tofva¥& Sa.

whi ch is an enbodinment that is particularly suitable for a device that
f unct i ons the clsedbostiof.Jbig0jenquens thabetiendetnerghenchdimi elgctirsmegngtocsed of

two parts. h rt.may include one,pf .the inlet and outld et pas e. The
P et P i oA LE w0 Bhout B il cB0F 8 Mo BlnghBRROC. | e
t he bott omswadskd pasi€ioh meaypaEd b€ asay withhBe Al fipRLurPasiRGle betaberf or med by

the top wall and the connector part. The part conprising the qQutlet passage
then al so 2K&4tia oF &y carupangithe call Bugh APPIORTIRRG BIRNNRE Thesisinecdampat pl aced.

may keep the piston in the closed position when the coil is deenergized, so that
the closed position is not or less dependent of gravity. This has the advantage
that the device with fluid container can be held upside down without the risk of
leakage of the device, assuming that the spring is able to counteract gravitational

forces on the piston.

[0092] The spring element may extend from the piston into the inlet
passage, i.e. into the connector part. The spring element may extend over more

than half the length of the connector part.

[0093] An advantage is that the spring element can now be designed to be
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[0091] I n an enbodi nent, the piston is spring | oaded by a spring el enent,
e.g. a coil spring and/or conpression spring, tending to nove the piston
t owar ds twe 20l108e@3position. This ensures that after deengmsgeaiong’eé an

el ectromagnetic coil, the piston is automatically noved back to its cl osed
position. Mwving back to its closed position may also be done with the aid
of pressure inside the container, gravity, or by energizing the coil in an

appropriate manner. The spring el enent may keep the piston in the closed
posi tion Whegthyha guoi linles pdesager @i 2ejer sdesigmthas Hbechbzsadagroshati dre i s not

or | ess dependent .0 ravit Thi. as e advantage t.hat .t he.device with
1t o contBr g eflesd et st Pideddoind (R RSHRAES SR RIBE ot t ne
devi ce, asswiigpsthaly. Fhetlspr thegotd lahdtd dfehe dutite hagtngravdfieatddomal f orces
on the piston. [0092] The spring el ement nmay extend fromthe piston into the
inl et pas$Bgonger epripgelPmed- connector part. The spring el ement may extend
over nore than half the |length of the connector part. [0093%An advantage is

that the $§f94g el chehirtbeninsmsehadspgied the Baing elsgany. the uHend nl et
passage. %14&&%2@9%%8%{3}%&%1&&% NEH. a9 Jitdh Iﬁgﬁtﬁe%l@{?gé;g% g?&i&&i erances

are less critic e spring elenent i's easier to during
assenbl y. vHtl tlvevity bheedess & whishghh spfinghderdenti @@ heerecaigedbe af f ect ed by
the |l onger spring elenent. [0094] To further increase the |length of the
spring el ¢oa9i], t helmsp iengodireemnthéarpistal samprise@na starh ohdhmagiesst@nl The

pi ston may therefore be provi e?fmﬁth a.cavify or recess i Shi h the
spring el SMENtHeCRANGHOF BEEY g GOSBY domant fuberiit aroend e ston |
conpri ses What eRe hah HRYa ext®icht Rheth he prARABCHIN sPARL cl@fdnt RenSPri ng

el enment is provided around the stem When the stemhas a sufficient |length

it preventsicklieg. g leagt Bleestemt istabdert@beld onvgendapf theagirinchelesreatn The abl e to
hol d one f | | I y a coi
opring, s URBeI AP bt Bt TR e d1E S P SIRTRI R BLER ALY 5 )
spring. Thke kendinas of theh@ilsqurinyg Thledomgth dfshé apgeg eldnagnttibéadgengidn of t he
stemto alho%/thgdgb%%on to rﬂﬁ%grocate i nsi de t he chanber mﬁthogt the stem
damegi ng &A@/ oet MyePhe AHethePIgen TR CEBRELE R Parks chambet he i nl et
passage. [A02%Re aRnfdRRsliiRBRhd/ok RucAHEN e PRdYiof BBk ic§8%ecBoritfa@t, i dsSi on that

the inlet passage.

[0096] In an embodiment, the outer body comprises a protrusion that
sealingly engages with the outlet passage in the closed position to prevent fluid
from flowing through the outlet passage. The protrusion may extend into the

outlet passage in the closed position.

[0097] In an embodiment, the protrusion and the outlet passage have
respective sealing surfaces engaging with one another in the closed position,
wherein the sealing surface of the outlet passage extends substantially to the
exterior surface of the housing, e.g. the bottom surface of the housing when the
outlet passage is situated in the bottom wall. In this manner, in the closed
position, no or minimal fluid is trapped in the housing between the piston and
the outlet passage which is in contact with air outside the chamber. Therefore,
drying of the fluid in the closed position which may result in a clogged device is
minimized or prevented at all. And even when the device gets clogged and/or the

piston gets stuck in the closed position, a user or machine is able to free the
18-



sealingly engages with the outlet passage in the closed position to prevent
fluid fromflow ng through the outl et passage. The protrusion nmay extend
into the wotbhattosp@ssage in the closed position. [0097] | rCarusenoosinent , t he
protrusion and the outlet passage have respective sealing surfaces engagi ng
wi th one another in the closed position, wherein the sealing surface of the
outl et passage extends substantially to the exterior surface of the

housi ng, e.g. the bottom surface of the housing when the outlet passage is
situat ed iontlehpadsene andianré¢leaderthe pigomaimide outtlet passagk os tak positsian, no or
mnimal flujd s trapped in the hoysi etween the piston and,the outl et
passage itk St RBBR el Dot n Y DR SR HETER el a M BB bR e yi g
of the fluyid jn the close osition which may, result in a,clogge evice is
i iz (ORI evenprat i pafiieniy B el we Tebnel QeeRREuta and o
the pistonogabmald pidt df B 1@ c6hRSRsk. PBSIfE AN part WaSh KYdyBaHiARg & abl e to
free the -18- outlet passage and/or release the pistaon via the outlet
passage agxtH&opt Uﬂﬂaqbs%ﬁn%%remd%n insel eneairgiordhe pade pget thyonslethe osed

posi t1on Rt izt d\hELALRANLARDAR the NAORRL! 1. A4HEFIAU JEHLIsL B ggonnect or
part is a male part to be cohnected to a fe part of a fluid container.
The fenal doparkhenase af bodientadapainfongsanstamiléddr Heoweemblie msextt grrasad r om an

i nsert openi,ng for the .male.part through the bod and.a seat extending
around ©he Hols T AUg1 T clelt PIEN eoRetr FPHe: bR PHRE bor e of
the fenal ¢rpantd Wathwmt destosddelasietioRhg PLrti REA! dorRRPOhMBgMUdKIALE Seat,
sai d shoul der facing towards the insert opening The plug is provided with

at | east oHeaes adereinibekpolgngantt igpteAn 8 Sistashinn Wih Hebkrrgesurffet e

wherein t i i ir Lt i i i surface
e et 1 REALRPH iy AGPIhchdin fad blad pRRBS bHlaWhhl aikfect 00KIRE SUT
| ocat ed békhind thedehd i feoeivirectbiehonkingharheiki piugpahen dfe tiag pirtigs when t he

mal e part .is jnserted into the_bore, sp that the ug, connects wi.th the

ol 6 part ierte®® Bibrthen B i) HLtes PO Eothrelh FOH BETER BrbSG t he mal e

part is pushedpdddihd®s a firf. cdnPedtiGe pRSioROWIRGT LN nRAS IjalrPis pubged! Ug

di sengages fromthe seat allow ng fluid communication. Subsequently pulling

the mal e parthebdekte s sepmnds angectegnpedtiponthsddng idétendpgds fremube seat ¢l osi ng

of the bor : i Fery.d ccordin
6@23%11}% ﬁﬁldaéog&nig?c'a on. Qﬁbée'aﬁgmi Eﬂl@l&ﬁ%@%ﬁf%ﬁ&ll@%ﬁw& ¥hé 9

to WO 99/ S used. An advantage is t necting an I sconnecti ng

t he mal e past conneetion hesitler mdk reqult ondbsiaglof yhobardyahd pdh®sagsint Rer f | ui d
contai ner .wi.ithout the risk of |eakage. Di i ng the dose-nmeasuring
devi ce may BN FLARAEBASSHIRY &‘%819‘%%?91&@8%%%@1%%6‘33/’&@ GAA%and needs
to be refijd {igd cohbeckihgROUREsABhEtiMAhedRNE PEINUe AR UBRicHSItSMaBtalln e

device, a refill may al so be done via the dose-neasuring device, so that

di sconnectopfies aheé ciosetheefiaidriontpiaen/vitbonstheotislealsleakqgd. Dif@o9eit@hnect i ng
t he dose- [ ' : j [ j : e

cont ent ot e Rt P o A St Gt B APkl S th O AR Bl s ng
devi ce. | tagnayatdacaisotoechefitled Itad nbtalt hdrbehdodepameasdion nige desigicef | S
pre-assenbled to the fluid container, but fluid conmmunication between fluid
cont ai ner téﬁgleaﬁgea ﬁégbu?l?ﬁd‘?%‘b b Clonp B KBE P PRAFIE: 30 ABRY ai ner 1 s

used, i.egqiWohhedtfittHRldo8E mebREriBQRRSLE iORDELUREH . dose- neasuring device
and fluid container may therefore at first be such that fluid comunication

I's pr event[@(glggf] e. 9. OHILHRYDM MelReRubinbAbvieOR 4 HBM BSidd63GE AL RbOVe,

but when the fluid container including dose-neasuring device is placed in a
di spenser ehesebthecémadenti ¢f thenflusdcanthowntto carl lajrebgy ameseatt uattdve, daseg. in t he
formof a | everage pushing the vice further i.ntp the container, .or by a
coupl | ng. AT SRAGABHE ol BB RGO IRh o B SRS Pt i€ e

dose- meas pié-agseheMid @o rtak dhiil &ohtrihée Hut Ulhd cdnimunRhtioR bgtwea flaspondi ng
to a second position as descrjbed above. This may be conbined with a

t anper - evicARRNFARdIOse-dpRARIEGStdsRice ihiloglesst il té? flugbeantaingr ig#fedi ner has
not been expesefhetednida, THY corfehish eyl d R U Al dvidh@td HRya e
present in the dose-neasuring device. [00100] A tanper-evident device nmay

al so be provided at the outlet passage.qq.



A foil can cover the outlet passage fromthe outside so that it is visible
that the device never has been used before. Wien installing the device in a
di spensi nyoappasatodas, the tanper-evident device, i.e. tireTfus2étonewds to be
renoved prior to installing, or the foil is penetrated in the dispensing
apparatus when first placed or actuated. [00101] An enbodi nent provides a
nmet hod for manufacturing a dose- neasuring device, any device desri bed
herein, adapted to be rel easably received in a dispensing apparatus having
an el ectr @nnfgarh@fm may: thdrefore apfir@ih@gsutchéhabﬂuidvaongnsm@p‘éon [<0okeehted,

nanufacturln n_inlet pa e. A0 onnect o rt. defining
an inlet Sa%sgrr%p%%l rdg 8@sﬁr& 0c?rltn%’n ds 1%9 ﬁg Chanbgh wﬁilegﬂullds I n

fluid corrmmﬂa@@éﬂ1ﬁ6|1uv111rtgﬁdshan¢amueingp&sf&ﬁgep&méd ihe dwpehedr thadbirBege and sai d
connector part beln% connectable to a fluid contalner [ 00103] -
4g

manuf act ul$ FgRaVadcrtematically by aaashiaten eoarn the ool 2 levsmaedutshitg an
outer bodyje hOALOR]thASER NIt NG, BELHALIANIRAIkioARE 2 h BNt Eulpdy to

forma piston, such that the actuation part 1s arranged in the outer body;
nmoveabl y asmamgem(anmﬂeadmanbéwhéObseemmpwmugthngemwtﬁuw td ggfnld n an

embodi rrentcbnttarl]r?erhg l{g'%o?ﬁaspomﬁnEP& 3'15 5&083 sz‘,"ﬁoB %g thCH%ag abgve ’tl’hls may be
combined with a tamper-evident device, showing that the content of the fluid
container has not been exposed to air, not even the small amount of air that may

be present in the dose-measuring device.

[00100] A tamper-evident device may also be provided at the outlet passage.
A foil can cover the outlet passage from the outside so that it is visible that the
device never has been used before. When installing the device in a dispensing
apparatus, the tamper-evident device, i.e. the foil needs to be removed prior to
installing, or the foil is penetrated in the dispensing apparatus when first placed

or actuated.

[00101] An embodiment provides a method for manufacturing a dose-
measuring device, any device desribed herein, adapted to be releasably received
in a dispensing apparatus having an electromagnetic coil, comprising the

following steps:

[00102] - manufacturing a housing with an inlet passage and a connector
part defining an inlet passage, said housing forming an internal chamber which
is in fluid communication with the inlet passage and the outlet passage, and said

connector part being connectable to a fluid container;

[00103] - manufacturing a ferromagnetic actuation part;
[00104] - manufacturing an outer body;
[00105] - assembling the actuation part and the outer body to form a piston,

such that the actuation part is arranged in the outer body;

[00106] - assembling the piston and the housing, such that the piston is
-20-



conprising one of the inlet and outl et passage. The part conprising the
outl et passage may conprise a peripheral wall and bottomwall of the

housi ng, woaotis4geart conprising the inlet passage nay ®OFAIS2&6/06077OP Wal

of the housing and the connector part. In that case, assenbling the piston
and the housing conprises the steps: [00108]- positioning the piston in the
part conprising the outlet passage; and [00109]- assenbling the part with
the outl et passage and the part with the inlet passage to formthe housing
with the pheteghlyi arsanged ih0be tbhmbenforawbipddortimg mothen.out er body of the

pi ston is conposed of two parts, one part having a cup shape with a cavity
to recei vé0@Ig] act ub aroempedimean cthiehousinges cpaposedei o partsi guhedrt o cl ose
of the cavity,. wherei he ep ,of senbl i ng, the actuati.on part .and the
outer bods R Bieselohean Andan i, dagvasss Thp 681G THER CREARHE | he

act uat i on pagédgeimay fEnEAN 4 Yerigidtal KA LAR Do asWAD of 1M Hodiirdey aRY tidssenbl i ng
the two parts of the outer body. [00113]1n an enbaodi nent, the device

conpr i ses ParsiomREsing thsiplet passSadedpay eanpiasebpPrvrl ofdbe hewtipagnd Hee devi ce
conpri ses fr.. 1 i g ri: [ or part
o The. hotor hstpaRsp dn Rt AR Ay i Rl B TR ol (AR e

[ 00114] Al tseepsat i vel y, the piston nay conprise a stemwhich is received in

[00108] - positioning the piston in the part comprising the outlet passage;
and
[00109] - assembling the part with the outlet passage and the part with the

inlet passage to form the housing with the piston inside.

[00110] In an embodiment, the outer body of the piston is composed of two
parts, one part having a cup shape with a cavity to receive the actuation part and
the other part being configured to close of the cavity, wherein the step of

assembling the actuation part and the outer body of the piston comprises the

steps:

[00111] - positioning the actuation part in the cavity; and

[00112] - closing the cavity by assembling the two parts of the outer body.
[00113] In an embodiment, the device comprises a spring element, so that

the method for fabricating the device comprises the step of introducing the spring
element in the connector part of the housing before assembling the piston and the

housing.

[00114] Alternatively, the piston may comprise a stem which is received in
the connector part of the housing, and the spring element is put over the stem

before assembling the piston and the housing.

[00115] The method may further comprise the step of providing a layer of

material over the outlet passage as a tamper-evident foil.

[00116] An embodiment provides a fluid dose-measuring device is provided
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t he connector part of the housing, and the spring elenent is put over the
stem bef ore assenbling the piston and the housing. [00115] The net hod may
further cwoppilgs4d0Be step of providing a | ayer of nateripall/use@w/0647e6 out | et

passage as a tanper-evident foil. [00116] An enbodi nent provides a fluid
dose-neasuring device is provided which is adapted to be rel easably
received in a dispensing apparatus having an el ectromagnetic coil, said

devi ce conprising: [00117]- a housing with an outlet passage and a
connect or vlueh isgedaptedty mralﬂ:ﬂseblyp@sglagém gdisbehousgiappafarghaygivgrn nt er nal

chanmber wh on with the inlet passage and the
out | et pasgﬁgbnuéﬁﬁ“gé gssaﬁﬁg%fean%“Fnﬁelng connectable to a fluid

cont ai ner 18] - pi st on veab]) rran ed in the cha of the

e g T O o) o R oS BB R S bl PR e A a 11 ow
fromthe iinleetpapas®agaid Gotibiagodthmelg I%Sﬁﬂgﬂldl SchRh®ée Ny BdhaRdinaflugpen
position in which a flow fromthe inle assage to the qut]et passage is

al | oned, sam@preatym wihphe mlﬁgwésa%er% REtiPEpafsRgmend falddenneer
electrona ggb&nggg (%Qﬁeﬂg ?d@&ﬁkﬂﬂmby the el ectromagnetic coi

[00119] - sprin ement ten ing to nove the piston towards the closed

posi L1 0N, YPYEET N LG SOKHNGo LT SELENISHE LATLRE PLRL BByl ol he 111 et

passage, i.e. into the connec par erab e spring efenent is a
conpr essi @acipprcatigg anatiar bet\ma@hla glpsédgosition in whlch a flow from the inlet

passage to the outlet passage is prevented and an open position in which a flow
from the inlet passage to the outlet passage is allowed, said piston comprising a
ferromagnetic actuation part for electromagnetic actuation of the piston by the

electromagnetic coil,

[00119] - a spring element tending to move the piston towards the closed
position, wherein the spring element extends from the piston into the inlet
passage, i.e. into the connector part. Preferably, the spring element is a

compression spring and/or a coil spring.

[00120] The spring element may be designed to be long. A longer design has
the advantage that the fabrication tolerances are less critical, and the spring
element is easier to handle during assembly. Further, the total length of the

device may not be affected by the longer spring element.

[00121] The spring may bias the piston towards the closed position, so that
the piston is more reliably held in the closed position than by gravity and/or
pressure inside the fluid container. Gravity has the disadvantage that it only
works in one direction independent of the orientation of the device, so that when
the device including fluid container is held upside down, the piston may move to
the open position due to gravity and the device starts to leak and/or air will enter
the fluid container. Pressure has the disadvantage that it may not be a constant
parameter, especially not when the fluid container is emptied, so that especially

when the fluid container is almost empty, the pressure is not able to keep the
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[ 00120] The spring el ement nmay be designed to be |ong. A longer design has
t he advantage that the fabrication tolerances are less critical, and the
spring elwoentl/i8seoeasi er to handl e during assenbly. FurPrhgns2alemciros al

| ength of the device may not be affected by the | onger spring el enent.

[ 00121] The spring may bias the piston towards the closed position, so that
the piston is nore reliably held in the closed position than by gravity
and/ or pressure inside the fluid container. Gravity has the di sadvant age
that it omﬁ%ﬁomek@blydndtﬂseclgﬁademﬁw iindv@p‘énldlentnot)ﬁmeheth@rde@rimais ibekd of t he
devi ce, soQ tp t 3 &PVIC%_Iq]n di %gfl%]d qugga n held upsi de
down, the "BPEt O%y Pro P SPHRE OpeR™p A R C?ﬁet WEREY he

devi ce st aﬁd@ehdellﬁeakha@d{eﬁtatadrroﬂmhbldeember the fl UI d cont ai ner. Pressure
has the di sadvantage that it may not be a constant paraneter, especially

not when fh@ Al ui d GoShBbdIGTentS tBBRIveRI] 163@th bathednrchaidurimhasvitde fluid
container is alnost enp the pressure is not able to keep the piston
reliably inpay net @V@ste@e;%@pg%ﬁue Fhthsatse & tharonpsetaimadtt he device is held
upsi de down. A suitable spring el ement keeps the piston in its closed

posi ti on ilPHE3endenkn &F emhedisransratdeq g hadffol thespiang elemeppozegived in

enbodi nmen t S t have
o be chainst as deihin Qs Bhaitidf ORI HE Ly Bl Pl Bhull?

enbodi ment]enadnt! mag be hadeivefintthe copiéchg @dreimah ensodeaentced i n the
connector part in the closed position of the piston. At |east 70% of the
spring el ¢o@r4] may hean eedbdi@ientnat laestcoaineltiherlepghtof the edhreotae giament .
[00124] In an . enbodi nent, at |east half of the length of the connector part
recei ves trﬁ“e@“éeﬁrtgﬁép%r?éﬂ’ﬂen

[00125] The internal cross sectional area of the connector part may be
smaller than the external cross sectional area of the piston or the internal cross

sectional area of the chamber.

[00126] In an embodiment, the piston may have a stem at the inlet side of
the piston which may extend into the connector part. In that case, the spring
element may be provided around the stem. Due to the presence of the stem, the
spring element may be prevented from buckling and is forced into a
predetermined shape or orientation, so that its behaviour is predictable. The
predictable behaviour is advantageous when the spring element is used to push
the piston towards the closed position when the coil is deenergized. Pushing the
piston back has to be done in a certain time frame otherwise there is a risk that
the coil is energized again before the piston reaches the closed position and less
fluid is ejected than expected. The spring element may also extend into the piston
to further increase the length of the spring element. The piston may therefore

comprise a recess or cavity to receive the spring element.

[00127] It is noted here that a skilled person will understand that the force
applied by the spring element on the piston can be overcome by the
electromagnetic actuation of the piston using a coil to ensure proper functioning.

[00128] It is further noted that the features described in relation with the
.23



[ 00125] The internal cross sectional area of the connector part may be
smal l er than the external cross sectional area of the piston or the

i nt ernal woass/@e®Bi onal area of the chanber. [00126] | npram/tsatiodsereant , t he
pi ston may have a stemat the inlet side of the piston which may extend
into the connector part. In that case, the spring el enent may be provided
around the stem Due to the presence of the stem the spring elenent may be
prevented from buckling and is forced into a predeterm ned shape or

ori ent at i embodimettatof the ityehtivh auay herqndasibetcabibenedTimeapr wdy stdbble.

behavi our i s advantageous when the spring elenent is used to push the

pi ston t oWRAIX] t he Thosewnposiftitbar wetestthen combirnadioter Aesegneadiritushi ng

t he piston back has.to be done in a certain t frame otherwi se there is a
ot b YeRES asf i e tOE sk RohuE bt FEo] BTERBPR SRRl o osed
posi tion apghdiesScohhbétdbleStotheebthctdiamrespatt ®dicelhe spring el enent nmay

al so extend into the piston to further increase the I ength of the spring

el enent. The@l90] St ONTRAYoANLIAS 9418 1B2VPEI S thale c688&S010padaMid Yhd AuiEcei ve
the spring elenent. [00127]1t 1s noted here that a skilled person wll

under st an@oRifaReTIRRY Po EemalsisPneertoyPathevagieimihec csprarrasyringievise 4t on can
be over Co%m'?éfcgéd‘ﬁo ﬁ!&?&iﬁ%ﬁ‘%ﬁ%ﬂ ny f?ﬁ{otsd%tgffi&?Rf’ihetﬁglepdo%%o% AGnf oIl to

ensure proper functioning. nmen e 1nvention nay be readily be
conbi ned ithe famalwaynsedtéapdre. [ 00129] The invention further relates to in
conbi nati on a dose-neasuring device according to the first and/or second
aspect of [odEs1] nvenid ap @nbodinfdnt ¢h« ohmdcier patnhectaablre had tdeeomxbnnect or
art of the device. [00130] The conpector part b | e connector part
gnd the f |calinepct{on position rela]tlve to ‘E:he fTulﬁ conta?ner, wgg%/em ?n %e%st connect?on P
position the connector part is pre-assembled to the fluid container and fluid
communication between fluid container and device is blocked, and wherein in the
second connection position the connector part is connected to the fluid container
and the fluid container is in fluid communication with the device, e.g. the

chamber of the device.

[00132] The connector part may be configured to move between the first and
second connection position by a relative translation with respect to the fluid

container in longitudinal direction of the connector part.

[00133] Alternatively or additionally, the connector part may be configured
to move between the first and second connection position by a relative rotation
with respect to the fluid container about an axis parallel to a longitudinal

direction of the connector part.

[00134] An embodiment provides a method for manufacturing a dose-
measuring device, preferably a device according to the second aspect of the
invention, adapted to be releasably received in a dispensing apparatus having an

electromagnetic coil, comprising the following steps:

[00135] - manufacturing a housing with an inlet passage and a connector
part defining an inlet passage, said housing forming an internal chamber which

is in fluid communication with the inlet passage and the outlet passage, and said
-94.



container may be a femal e connector part, wherein the dose-neasuring device
is connected to the fluid container by introduction of the mal e connector
part i ntovohkeiffsm@Be connector part. [00131]1n an enbodiPrgniSomioe07¢Onnect or
part has a first and second connection position relative to the fluid
container, wherein in the first connection position the connector part is
pre-assenbled to the fluid container and fluid conmuni cati on between fluid
contai ner and device is blocked, and wherein in the second connection

posi tion tchenesdement beingaonnggablertnectleld dootaiher;f | ui d contai ner and the
fluid container is in fluid conmunication with the device, e.g. the chanber
of the del0@6][ 00132]dhwéactoringctwstopart nmay be configured to nove between
the first and second connection position by a relative translation with
respect t@oa¥ss]f | ui dpostibaingen springetpniardi mab tdher ed¢ti passaket he. donnect or
part. [00133]Alternatively or additionally, the connector part may be
conf i gur eORE VR et ween the first and second connection position by a

relative r tion withr ect to the flujd containe bout an axis
paral | el et ongit e bt ahd ﬁh%_heaﬁﬁgc%ua thaf fhe PE6A3H An
embodi MeNnty Rea¥iydesafscdih IRM K LhbaBOERG5YEL YL AoAO8 Snd IBATH 189dLEVi Ce,
preferably a device according to the second aspect of the’invention,

adapt ed t dybbesetieasibmsnts ecei ved in a di spensi ng appar atus havi ng an

el ectromagnetic coil, conprising the follow ng steps: [00135]-
manuf act ul0Pg9% houdn mmbadirthemtrpliomides apbisgagmantten compesira: part defi ni ng
an inlet passage, said housing formng an internal chanber which is in
fluid com@iddht i on antehectivenagnletic cpdssage and the outl et passage, and said

[00141] - a controller to drive the coil;

[00142] - a dose-measuring device according to the first and/or second

aspect of the invention, said device being receivable by the solenoid coil; and
[00143] - a fluid container connected to the dose-measuring device.

[00144] An embodiment provides a method to place a combination of a fluid
dose-measuring device, e.g. a device described herein, and a fluid container into a

dispensing apparatus, said method comprising the following steps:

[00145] - providing the combination of the fluid dose-measuring device and
the fluid container, wherein the fluid dose-measuring device is connected to the
fluid container such that the device is in a first connection position relative to the
fluid container, and wherein in the first connection position fluid communication

between fluid container and device is blocked, i.e. prevented;

[00146] - putting the device in a second connection position relative to the
fluid container, wherein in the second connection position the device is connected
to the fluid container and the device is in fluid communication with the fluid

container; and

[00147] - introducing the combination of the device and the fluid container

into the dispensing apparatus.
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-24- connector part being connectable to a fluid container; [00136]-
manuf acturing a piston; [00137]- positioning a spring elenent into the

i nl et paswagel1/is4@3 t he connector part; [00138]- assenblPCmgskée/opi7sé on and
t he housi ng such that the piston is noveably arranged in the chanber for
reci procating notion and is spring | oaded by the spring el enent. [00139] An
enbodi nent provi des a di spensing system conprising: [00140]- an

el ectromagnetic coil; [00141]- a controller to drive the coil; [00142]- a
dose- neasUP§] devi e anceobelingnt othenetebi pisputtinyy dhe slevisadin a second

connection position relative to the fluid container is automatically performed by
the dispensing apparatus while introducing the combination of device and fluid
container into the dispensing apparatus. This step is then not performed by the

user or operator.

[00149] It is to be noted that the first and second connection position may be
similar to the respective first and second connection position described in respect
of the combination mentioned earlier.

[00150] As shown in Figures 1-8, a trigger 46 is provided, which when
pressed signals the controller 80 to provide an intermittent current to the
electromagnet 76 to initiate the dispensing of the stock liquid 12 from the
cartridge 50. Referring to Figure 1, stock liquid 12 dispensed from the cartridge
50 preferably enters a joining tube 17 fixed within the cartridge receiving area
31. At the same time, the controller opens the diluent control valve 18 to transfer
liquid diluent 14 from the reservoir 22 through the diluent supply line 16 into the
joining tube 17. A stream of diluent 14 is preferably dispensed generally into the
discharge of the concentrate/extract 12 in close proximity to the pump body 54.
In this manner, a uniform and substantially homogenous mixture of
concentrate/extract 12 and diluent 14 exits the joining tube 17 into the
dispensing area 30. This configuration is useful to prevent dispensing of poorly
mixed concentrate/extract, known to those skilled in the art as "striping" or the
"zebra effect". Most preferably, the diluent 14 is dispensed generally
perpendicular to the discharge of the concentrate/extract 12 as shown to increase
mixing.

[00151] Preferably, the controller 80 continues to dispense diluent 14 for a
short period of time after stopping the dispensing of the stock liquid 12 in order
to clean the joining tube 17 of residual stock liquid 12. Alternatively, the joining
tube 17 can be omitted, and the supply line 16 and the pump body 54 of the
cartridge 50 are directed such that during dispensing, a stream of discharged

stock liquid 12 enters a stream of discharged diluent 14 to promote mixing.
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aspect of the invention, said device being receivable by the solenoid coil;
and [00143]- a fluid container connected to the dose-neasuring device.

[ 00144] Arwenbodisw@at provi des a nmethod to place a conbi mariusaoiofo6E7é | ui d
dose- neasuri ng device, e.g. a device described herein, and a fluid
container into a dispensing apparatus, said nmethod conprising the foll ow ng
steps: [00145]- providing the conbination of the fluid dose-neasuring
device and the fluid container, wherein the fluid dose-neasuring device is
connect ed [0@L52he f | Reldriontaifngires 144-381 toheh pathénpet¢adrdls IDnpeefrabt

connection 08 iti,0 reI he,f ! ui d cont ai ner nd mher i t he
first conné@? ﬁlﬁggﬁplona?fﬁwgmﬁes A e Yon %é%m%%h?¥ﬁ%¥ ﬁ?aﬁ%er and
devi ce i s bbleeised]loivity apisey enkekd:t {1@1@&14&1 —stxpugtth btheHﬁEVd@vgeCeVisﬂaB second
connection position.relative to.the fluid_container, wherein in the second
connect i oARH6REET Bihard-lds 92 wdicate p pplected Revesagnerendih dPedpnelbngte and t he

devi ce | S butohl Wizt LIGAL T AMRD (hen ik OB Ak AR theANEDE 39147 -

i ntroduci ng the conbination of the device and the Tluid container into the
dlspen5|n@ﬁapﬁandmagwsm@mﬁG&lMEEAGUBRﬁWﬁtBBQhOﬂmaﬁzﬁéuﬂmaﬂndﬁﬂ99&¢p

enbodi ment hdlt(:Qt% ﬁlt e&’moun‘tD utt o&g lltqla?d qgvrieﬁl%iriﬂ?lg.a §1esﬁgpgndicators such as
LEDs 97b project light through light guides 99b to indicate the amount of diluent
14 remaining in the reservoir 22.
[00153] User input from the input controls 90 is used by the controller 80 to
determine an amount of stock liquid 12 to be mixed with the diluent 14. This can
be done by varying the speed by which the diluent 14 is dispensed by the control
valve 18, and/or by controlling the electromagnet 76 to vary the rate at which the
pump 41 pumps. Preferably, the diluent 14 is dispensed from the reservoir 22 by
gravity, and the stock liquid 12 is dispensed from the cartridge 50 at a rate which
is dependent on the selected beverage strength. The controller 80 preferably
compensates for a decreasing reservoir diluent level (and the resultant
decreasing diluent flow rate) by adjusting the rate at which the pump device 41
pumps. The adjustment of the pumping rate of the pump device 41 can occur
several times, for example 8-10 times, during the dispensing of stock liquid 12
and diluent 14 into a single beverage container. Alternatively, the decreasing
diluent level in the reservoir 22 can be compensated for during dispensing by
opening the control valve 18 wider or through the use of a pump, and the stock
liquid 12 can be dispensed from the cartridge 50 at a constant rate which is
dependent only on the selected beverage strength.
[00154] Those skilled in the art will recognize that various numbers of
different preset beverage strengths can be utilized and selected, for example
through use of the input controls 90. Additionally, the beverage strength could
be continuously variable, based on a user control with selected ranges shown as
preferred for different types of beverages. Alternatively, a switch can be provided

to allow a user to signal to the controller 80 which type of beverage is installed so
97.



connection position relative to the fluid container is automatically
performed by the dispensing apparatus while introducing the conbi nation of
devi ce amsofR2buvid4€dnt ai ner into the di spensing appar at uCT/IS2&BL096@P6 | S t hen
not performed by the user or operator. [00149]1t is to be noted that the
first and second connection position may be simlar to the respective first
and second connection position described in respect of the conbination
mentioned earlier. [00150] As shown in Figures 1-8, a trigger 46 is

provi ded, thaf ¢he whatrofee$Heddisistpnblhe anming oelt ewickriragdettvagr b¥itdengn
intermttent current t.0 the, electr net .76 tao. injitiatg the di nsi ng of
the- st ock dhRgare G0 ordiBalve RaFiolF ol AR S Kdurdot Pl fheiegBe & 388CF ook

i quid 12]lduspansethtficom thecoaritigé doe shth prsederaditad ED! efl3s ahatohfd ng t ube
17 fixed within the cartrid%F receiving ar t the sane tjine, the

ea 31. A
cont r ol | eUbBHECA N ceRanirsrtPy oA FPRIrola SPghnaanalitferens sleapa ardiffarent | uent 14
fromthe rgegerMetdted dntthe Qéﬁ&ﬁdgg' 80 did HERIaILIRPAYN bhRBe 161d Y 8 cbift8icd OF Ni NG
tube 17. A streamof diluent 14 is preferably dispensed generally into the
di schar ge sefisarl3d lewhedm thatredeexing acta 4 Pwhan thosetndgxdhistigstabed.NEhgpunp body

54. In thi nner, uni f or nd. subst anti.ally honoge S ..m of
concent r oL Bereadtstic SHfR SRR TR TR o e
di spensi n@agwdach3édmrhlihfatdntitly thatdrdor B3, His@idhn REIPrex& pedispeasi ng of
poorly m xed concentrate/extract, known to those skilled in the art as
"stripi ng'@sshovAEr eppRherednthereceivipiaregrids dp ape gmbpiianeit) thedD Glon s

di spensed igenetahlky el BRAAGH #eodddr cbifpHi30AIHe QimbdiEreadable by
concentrate/extract 12 as shown to increase m xing. [00151]Pre eraably, t he
cont r ol | ebag@@deantderuesother disspehe rdaderepisitichedon theshemvingeareadlof tine
after stoppjng t.he djs i n f. the stock liguyid 12 in.order to clean the
Toi ni ng ¢ ateastigiv LEMETE) Mulptnds Srm i 8 pORSR oty ni ng
tube 17 cambeiteftdmbetbhednd infi@ns P! dpntioner B6 wAttht ReePoithehodye B4 of the
cartridge 50 are directed such that during dispensi ngc, a stream of

di schar gedngfeBed Wltpupativdy eprepys mere fupeingd compenetger gRpE@k they t o
pronote m xi 0 rb Fi gures
APl o s G L e S L

swi t ches abhd/aaseepf tw fiadtiomalcampohbe Istingage ho bé sdnsed bgweeage iatheow ng a
user to select. a desired strength of the beverage. Visual indicators such
as LEDs 9§a]ftﬁ]d’ig8§f’cee“§n§é?‘lr‘é%%’£‘d beverage strength. Preferably, the buttons

93 are |i gbd153) pes, Iﬁ%mM,asf@bmhamgﬁimdéo@lﬂa&m&f o1t herlekPmpS2. Vi sual
i ndi cators such as LEDs 97a‘R§)I‘Oj ect light through Iight guides 99a to

i ndi cat e tHeREHBueAD Be p&oBeed ppghe fontaipgidd ip Mg, regdyap spawfircht 4P such as
LEDs 97b j i t l.haht: i 0 irpdi aypount  of
di | uent 1%@%%&1 %bn}gﬁm I{aﬁg&?ggeﬂr}l\%oﬁﬁlrs%%%s83%%??&2?%%%%&‘%%% ﬁ?e i nput
control s 90efesahigadcloyges heusaist bolelkage 8Q@engthdptefevenoe idformationt e st ock
liquid 12.to be mxed with the diluent 14. This can be done hy varying the
specd by WATCHEE REARHLEHOEACPS B dHERtPBY NG BoRTErgaR T and/ or
by contr ohlsknghtdigheh&Cof iRanekritd 19, Yo ¥xdififler at ERFID Whiigh fnhendunp 41
punps. Preferably, the diluent 14 is dispensed fromthe reservoir 22 by
gravity, aatbenp@ssrreeR0)qngliidng the igpgt epenalad0te bidieaie adwer's beNgsago at a
rate which,Jj on the sel ected beverage strength. The controller
80 preferggﬁeég%gﬁgeg%%g%%s for a decreasing reservoir diluent |level (and the
resul t ant [0@idegasi nGhdicbnienllef $@prafatad)y feyord)ansdrhogntt dfeunajiag ayclehi ch t he

punp device 41 p s. The adjustnent of the punping rate of fhe p devi ce
71" Gan oc CFOBBULIE, GRS dFEEe oy oIS WP RO e FETd Lhensi ng
of stock lgighehded 2ARdBigdiHeRE cddtrbIE03@ sHnAB BheDENDE 898 16 9Rdidhtaen
Alternatively, the decreasing diluent |level in the reservoir 22 can be

conpensat ehdumt of shock gadidsbersaigingindpe sarigidgh@0c durths. thglcoptroBeni der or
th h t .St L i, qui i f
(hroush 1 45 0 0506 485 LM b a0 e ol g [rom

bever age ¥9neodidicate a level of diluent 14 remaining in the reservoir 22.
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[ 00154] Those skilled in the art wll recognize that various nunbers of
different preset beverage strengths can be utilized and sel ected, for
exanpl e tWwocoghmsu®e of the input controls 90. Additi onalPCy/ustde/obever age
strength could be continuously variable, based on a user control wth

sel ected ranges shown as preferred for different types of beverages.
Alternatively, a switch can be provided to allow a user to signal to the
controller 80 which type of beverage is installed so -27- that the

control | el0@B7hdj ustigurhé3 shounanofnasesselet rcatteidget458cncidines pyndi spensed

accordi ngly. neth s are _known_for dentrf t ype of

autd 13 i FAHRRIIES: Bhiairgo T L ocRh ek ke bt R P T hae are
aut omat i cqx)hfé&ralﬂy@gauaesia RynichEheahtsad hed cB&stﬂu’s@&@a 452k f Bheddcksdppe or

di fferent |nd|cra | ocated on the cartridge 50 are avai_l able, which can be

read by aCeBRitcAet {¥elisoPnarablsdaielymale i et @ingrioy 13p @dtashedfiethe he
cartridge h%ﬁorvsooug;%ql TR ferI D€ th i c&ﬂlem% 4%%r155m€19@a g)m% 0%z v%ﬁh'ancl ude a

radio frequency identification (RFID) tag which communicates wth

sensor 37 cahi&yinpgp.afhKRphug 4Eehderpreﬁ@wrly remevaldy os hawgihdy cerrrwmirte a n t he
receiving are [N ne enb di e.lD n e;cartrj oul d

o ude S utelost it Eb PbAdker d585 i a Boneliin: aSEFtaliaPelte | eader
or other \cbﬁmkazltoxtzmas hﬁs@d@ﬂuw)&hebom@%eftﬂﬁememomhe@oﬁrws@hthat

Al ternatively, ID 61 could include an alrg%nent pin for activating one

of a plurah¢ f%niﬁl hewiflé%ef the male erpeetoas 63 aRtess thercagy dhsh Al thy plicps
bever age '4%35”%57%&&% AhbehNBLLYE Xor Qﬁftﬁé :)*fa‘{Q‘aSécQgﬁéct&ngﬁﬁem S,

for exanple the punp dévice 41, can and/or sized to indicate a
bever age ttb@eeatt%éc9Hawmgcrd¥cemtratd@<todctt1ﬂeofﬂsvmﬂromrt@le hotnpdrdpt4sbei ng abl e

addi i on, gt ORufl AR 41 Voo b AP Al SF e £2% B Rekipr SOBOREI D, can

be provi dege @crhriebe)roremaeuﬂero th8 puenerdyed. Thepusansind Belldwbod¥sNpl € an
RFI D reader, in_the dispensing area 30. The container ID 11 preferably

i ncl udes anftréerohsdeo@rferfég@um dergriked i ftiscprea gt Htto FrsonBACtIOE Pser age
strength ignfar | 98 -FiBBg B8 Rl fﬂfﬂrﬁﬂ (A ) 1) by, eq s t hr ough
use of ana vﬁir?&tser(%ﬁ Q(%or exgﬁp&g n RFC% &/rgrtgragrmﬂﬁ egﬁésépens?({lg area
30, and uimﬁgwuheunn@u45hontrols 90 to indicate a user's beverage strength

preferenc [.Q0156] The.contr ol r ef rabI rec rds

punpi ng ci%?%gﬁperf PP ﬁ?ﬁfﬂbcﬁﬁﬁﬁ 5%@@ éoﬂi g HSHQHED Qﬁ%unt of
st ock |i quhftritige d0os@eL NseldoRCROASIrMeY Nevitd8nd BREd eddt8MmeBPtSdigpaiss 4 he LEDs
97a to indicate an anobunt of stock liquid 12 remaining in the cartridge 50.

Further, tREleEOAt flsidsanclgipg brl*erlabrlrmteﬂego hetr enffest h@fntqeeéelrdv@é, hpom t he
stack pip 14
renarnrng%Pﬁé%%g ?gg%? %%E?f?55§gggﬂﬁtﬁgkgﬁyﬁgggbgk%ﬁf%éﬁ%%%ﬁ%ﬁg§g%

[ 00157] Fi guedbeihd, dethengentnsaeapaslaenttyed cheaaming akdybtid&Oandwldielsngher fmdrp devi ce
441 and a hallo gnta'n r ? The mal e | ockin ng nne%% r 452 r ferably
"ol tdes & 0dmPERPT REsHRes 2 ATE e T obe e Bar b a0t dopdie FiTt onnect or
452 is corr%m abe &Qtﬁnfaﬁﬂﬁ)ln@ Wahbiiga CPNBEE ¥ videohsattias ResH @ hbe hol | ow
body 451 e fermal e natrn% connector 453 i ncludes a plug 453a with a

cavity 453pauiThelipiting. 45935 ther. gihef disaenserr Hinsowlsl Ye oincerparfedl ipte chnect ed
t t 3 4 th
0 a sea m%%{fuéf% Eﬁ& d'aé Og‘(?ev?cfesffhg% éﬂ% > é)'laﬂze 1‘8%9% éﬁ} st!e]ﬁ]enuse €

mal e connector s |ns into the nect or
453 such mbdhﬂﬂhenendm@ah&headunﬁaaeehdmhmnﬂabelwﬁn@eﬁnonﬂ 52 enters t he

cavity 45 the plug 4 B | e connector 4 t he plug
Ta%a 15 alleGshect charemienbratd Ja5b DRebin glntanmrdes et 12 10
f1 ow fromitharhelkaw &@,ﬁyc%éalsp&es%&s 0. erirRbmipaedb 8 e1dRatts it Frgwgém he cross
passages 452c through the body of the connector 452 and into the punp body

454. The parp ratainn ehbara@wrtmﬂ%reaqe raxpben Blogypravimissdaspapierssoldléser i bed i n
this par a%g ARtk ?ﬁ tfQ 'Bé}%?éd&&l%glﬁ?ed bﬂ@%fiﬁ%rh 359:488 @Hcgggeﬂtﬁhetrh'&n}par agr aph

for connection of punp device hol om1con alrn
pump, cartridge, fluid dose-measuring device or fluid dose-measuring device and
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[ 00158] The di spenser 10 can be adapted to use the actuator 38 and use the
cartridge 50 (or fluid dose-neasuring device and fluid container) to

di spense wowvart/sstep3of fl ui ds i ncluding but not |imted troThiseoloobtd7ee, hot
tea, cold tea, hot chocol ate, beverages of other flavors, baby formla,
fluid condiments, fluid nedicine, detergents, soaps, |laundry or cleaning
addi ti ves and endl ess ot her food and non-food products. Also, the dispenser
10, if desired, could dispense stock liquid into a container alone, wthout
a diIuentfhﬁ@cmvhgmmds&ﬂﬂmﬂdgmwmwmﬂQkﬂaMnaMnmaﬁmeaﬂb¢umewdiFanyhér t he
di spenser .10 .c rated.int en5|ng
vt cos. 57 ER8re mrpLEREEEPE ot PR s el MG SERET

di spenser glaimed haak. amhecime tLitaidge ekri@dr &l esfsrenc®Ad XHFigpeeser14
through 30 37b illustrate elenents simlar to those il]lustrated with
respect t GPEIAPENERIONSAPYr O TBRFHIAG DS TP ETRALY CRHTIERE OF ggldldp% 30

retain { NenGRRIARIRNISHRAIRNARMITRGT Al AT BNANLONR B EIkRAIARSIOT |1 ke
el ements in the tens and ones place, but add a hundreds place identifier.

Any punp,[@@MﬂﬂldgeFﬁﬁwﬂaU4doééénéasMacm@mdgvﬁé@VaﬂlthwdeNWSEdﬂEasur|ng
devi ce ang 129- %IEL cont ai ner descr E 9 at ed gg talgpd her ei n
may be pr éi dedei alﬁya%facf%lgpaP%lﬁ}gn%% 8¢ 5‘5‘? ‘élﬁge%reac ]03 St ot her
machi nes degenkdesto 1hldcct&ﬂaa&eeﬁhtarth@bmmﬁef‘eﬁ@&lemboahﬁeﬂtﬁjmh@pfetséndge as
used in reference to any di spenser, .applijance, carousel or other machine
herein refldyention. Zhys empedimegd obthe inyentionsis canakln of hgingeinstadledriate | ui d

cont ai ner degaiibed, of"liéllu'ﬁﬂ'r{]%tn%%rgﬁsp%hgf Jsfagi G tairl BIRAL YL es 14 and

15 show a cartrldge 35 eV|ce 341 1 nserted I'n an
accorrpanyldms;)eoamgramgeahenﬁl Y mglsaﬂmlapﬁﬁlbnt)fa a)admgdmrdiii%bmnmeotabho in

accordance w th ) ferr d ,enbodi nment entlon
T s enbodnitiiied bt ReRttiaho B FlGH o ER AR PO Betohg etepE g

exi sting typesloalling dek 82 Mexdri@dQibotlé SPRUSE 1Y sBy®E %1o&&nfgtdobf Bi;z vfar i ous
regul at ed dispensing_appllcatlons In this enbodi nent, a Ioadlng door 332

i s pi vot al§iyoRBuRPEHOR Nt WEIGH HifeAarentate/axtracthetanepep?i Breforbbhe
| oading d %%3%1 16/d81! nb816£ﬁdllﬁﬁﬂtﬂégca‘}88&%e3 Qm %Itét%ﬁsesﬁb%ﬁ jtd1 gure 15

shows t he ing door 332 in an open positio
concentramemﬁxd$a01SQBb@ngdg@neﬁbuuprwﬁaaﬁbﬁ%ShaV|ng an | D 361, can be

| oaded intgQ 1 carfridge rec | n ea its devi ce.341 being
Focet ved MOIHT act varbrtasneoe oy RS Bptaed o Bht +Dr R BafBHET it ol 1 6
of the exipsbtifgd SSHILPATRAL abthalsr®@8saEth hRewiaginglor HR@cHEbHat R tR3Gn t h
alternating or direct current in the same manner as discussed above in

connect i oMaReH ap HiscraiedebpYen @oneEiow; \@lﬁbﬂgéecomwﬁw@ Fodspansediguid i dge
350. Fi 9Uff‘on}~? *E!le g %é O%gﬁﬁ 5'%h8w§ gé %OP%Q G4 QNe1bdiaPlstiih i €t ai ning

plate 333 r|g| y att to”t door contacts, or alternatively,
resides i wlitlose rptadxingi phat¢ 338 tigpllparttdchad ofo thve dpmrr}BBﬁgcodeaﬂts,eOIS4l to

retain the cartrl e 350 i.n position. This confi.guratjon prevents the door
[T om bei nelerbubt ToeaeR i RS BT AN O IR Ha e thrg Bu By eviet
properly pasid k&aadtHdtalied %rlhg)gﬁltfoﬁc qihvd g fRieRicBprevERRkBR1Bef erri ng
to Figures 17-18, a di shwas r 500 according to an enbodi nent is shown. The

di shwas herfroapa)@emtqzlewélswmnutaa|canwtéertg/@ﬁtram spéridae 3500s not mreRerl o t he
di rect dl?@%%ﬁﬁéd%&ghegﬂ' %Qm%8n9%§9ﬁ£§ﬁ3”9tered anmopunts of liquid
eani

det er gent roma c cartridge 550. The liquid detergent may
be at str¢o@td2] or cRefeerihg abeﬁlguﬁést @718t iavédishwasher éDe@arvcngliageotarcartri dge

550 can include other cle ents, for exanpl.e gnti-spotfing agents.
The 30- CRUSHIG IS Eabe faBEessy 00 e P ity ekt PTu iR dge 50
descri bed 5ab0MfilaR td 1R AFRY URPSn S&FHAA] ARIH:8d to dispense metered amounts of

liquid detergent 512 from a cleaning agent cartridge 550. The liquid detergent

may be at strength or concentrated. Alternatively, the cleaning agent cartridge

550 can include other cleaning agents, for example anti-spotting agents. The
-30-



[ 00163] The di shwasher 500 includes a main door 502 for access to a dish
contai nnent area 504. The di spenser 510 is preferably located in the main
door 502,wendit/osedoades a di spenser door 532 whi ch opensPCHUS2@0060776 | dge
receiving area 531 having an actuator 538 simlar to the actuator 38
descri bed above. Alternatively, the dispenser 510 could be located in
anot her position in the di shwasher 500, or could allow insertion from
out si de the di shwasher door 502. The cl eani ng agent cartridge 550, when

| oaded i ntcleanhes ageaticaitnglgabet iS58 milardo tlonstook taxtiridge dhdesteibadtabpves38 t o
di spense hﬁgﬁid d@ﬁgnggnt151%tor anot her suitable cleaning agent into the
di sh cont &' ieRt®V A ea %%1Hﬁrﬁhg a wash cycle of the di shwasher 500. A
control | eq0®RB] may Tlatisbwaghed@uiclafesla geiddeat mgentci? tahspgnsed by
the actuator 538, as well as timng of the djspensing, depending on a type
of sel ect éanﬂ%%rﬁeety%neéﬁ%hiTéle@éﬁpegﬁ%@wewé)a?fﬁ@@a1%"38%% e Jadp {eRk

det ecti ng sphe,ch GAthANES diPbnidiei Rt 5o ASich RBEn &lifto WASHEYd SO d BRing
addi ti onal detergent could be dispensed if needed. [00164]Referring to

Fi gures 19x@d 534 helvoiches ashistter 588G imdentdithg acoader 88 glesdritmdbaldiveent of

th ! ti iS.Sh T l.ot h h 600 i ncl ud liquid
| undry chaiBRRvY Ot 2 Red 510 fefuartq BRehe B Padtenbiuieh By 0
adapt ed t @ighve@es 600Rireoeld Amwuidssriddn romcansidatie dshuwadhyr dhersogal s 612

fromlaundry chemi cal cartridges_650, The laundry chemicals may be at
strengt h diiecderiEng agerlacartridss aohdiher ased dnto egeivingread® ldét er gent

fabric solbanbied BeathaciBl s sSORIALLACE 10hi@RbsHLAABLE Jayndhy, product

The |l aundry chem cal cartridges 650 are simlar to e cartridges described
above in tshdableelkdanirsg agdpd thtoehe dish cOtbe5hdeareh H0hderinasiversh@Pdeivhcl udes a
mai n door ,02. for acc 0 S rea 604. The di spepser. .6 i ncl udes a
oadi ng.dadBt disy R b b rulrifts 50k it ARt il AD G Ry ng a
plural ity 50D dagleHad 35t HE3BtuLAEIBS hfiveHis tionihBef aridigidking8dedediglescr i bed
above in the first preferred enbodi nent, positioned therein. Each of the
act uat or s °83BtRs Hdapreast vesk etle-oThéneanplsohe adinited dgeed 886, sapfiPth are

[ emovably ReshibORedob it dRs [RARLVARRIAT A O3t waskled & bEANARANRNY 2

si ngl e actuator 638 can be prOV|§e , and the cartridges 650 can be

sel ect i veldgtgrgentt ¢omhd te disppneed iffinkydddo t he singl e actuator 638, for exanple

using a ismsych as the.caro 902 descri bes | ow. ..The | aundry
chencal S0 GoeceBn R o ORRdN Al A e TES SEDr R LR SR touh

sel ecti veleyglaRRniKIdiREn Y thB§rasdndahasngid38 showdl IpRNS&hkavadhyr 6dtem cal s
612 into the wash area 604 during _a wash cycle of the clothes washer 600.

Pr ef er abl yacladesonbigwidlenndgrhesneal dispearerdnidupimibir tp shmdirgctchenminesl s 612
di spensed gy éﬁ?t%@;@éﬁﬁg ﬁl%ﬁareﬁgm\@ihtﬁ o‘?.%oﬁdeﬁx%geﬂfauh c‘ﬂ'eﬁﬂ&géésm

dependi ng on a se cyc tiona sensors can be provided
t o det er nifrven tshmdirg viedmiohl @ireaddess 666 sThelaungrmelstmiogls naaydbeced i tengtial

detergent can be added, .as required, byt controller 680. [0Q166]A

car ousel wrﬂﬁ?fﬂﬁm‘Pﬁongeéanﬁﬁagggngﬁéhgi%‘@8;8?# _ddgﬁ%@%kfg%n3£rouse
902 coul d shrehdichrdel WdteRAEDA MR draRGRy sERAMIE 14l vy Ek&ﬁ@ﬂgﬂﬁe laQhdgpnrer ci al
beverage di spenser, including the others described herein. [00167]An ID 661

i s prefer &8bepiged sortauiges $o8ar Bmilafdodhet eirtidaesaboctibed abipeaatethithat type

of | aundr 1 ?é% .S In each of the cartridges 650. The controller
680 prefe%%%ﬂgg%gg%o er#%fornation contained by the IDs 661 as well as

i nformati ¢oOT6ea¢ei vethdylotisar whastput@OOeimcrded aomai dost 6@ foqparedssGdt t o

di spense | aundr 1.cals 612 in appropriate anou t. approprjate timnes
during a W& ae_%%?@f%%ﬂ%lép%}bﬁeyﬁ?q HEebRenen fiad %%?r@tiﬂ stFpIas PR anount
of | aundr yafhrizeGateiBh2 able s BSNELANLLPNULARY of BbtubtHgS385hB%IBAHAEI N a
nunber of cycles of the actuator 638 and signals the control panel 690 to

notify a Gberacimeter obe 38 Msseribdd wheveant tedgiest eefered makedimantipt y.
positioned therein. Each of the actuators 638 is adapted to control one of the

cartridges 650, which are removably positioned in the receiving area 631.
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[ 00168] Referring to Figures 22 and 23, a nedicine dispenser 710 according
to an enbodi nent of the present invention is shown. The nedici ne di spenser
710 i s siwDlarvmecoBhe di spense 310 and is adapted to di spEAseoPsEred
amounts of liquid nedicine 712 froma nedicine cartridge 750. The nedi ci ne
712 can include prescription or over-the-counter type nedications for
treating a variety of ailnments. The nedicine cartridge 750 is simlar to
the cartridges described above in the previous enbodi mrents. [00169] The

di spenser Alt@nptig¢lydesingla aenter 6§8 snebe PBIvitkedsiang tha cadridgesfs0 g 738
simlar to the actuator .38 describe bagye. . The di.ci cartrid 750,
when | oadd T RReN PELiGRaGRaP RSy WL sitlf sFRGOL) s 2t serbilfor 738 1o
di spense hisiig d media@idie sGiR dsthe aarcosdlaorededeeibes belgr. arfda lddadwhere a
medi ci ne dosing. container_ 719 receives the di spensed nedicine 712, [00170] A

cont r ol | echyBéraksgrteigaes BP0 arhamioaed ot thastficeiving 22 QHils penedderthiplt he
act uat or €38rofed'hy meeaétﬁlat%ﬁsleé@tﬁi@ﬁ&%g&%&&%&ﬁ%w@lzeﬁwtﬁéﬁga@@rt ri dges

750 to indicate what type of nedicine Is in the cartridge 750.
Pr ef er abl yred @4 dirizg & veoht arclesf that dothivs stashas 60U cPefetablyc arvbnobller 780 to

pronpt a r wth a display, 792 tg enter r.sonal j.nformtion i,hg
bt ons. 7830 sl b s 2 a st Sheiy & SR T ST Bred PN e GE s e
i ncl ude a adsetll sasaggningesigtiie dpdnbivioyldepeddiag! & 40 tcleatadawash G@tlieai n dat a
whi ch instructs the controller 780 to @;onpt the user to enter_information

concer ni ngddidonallr sensgry @ndiegyovided tadgtepiigshp i vatofictieaingss dHndiser, to
al I ow t he \coRi O lalnﬁra}_(litd?tiéﬁ%{l Qletce]t}g?ﬁ'tsga{n RS 2 0RIE 'a% &é@ﬁ&ﬂ;ﬁ%@%h&oﬁ&d adver se

drug interactions. The control 780 preferably uses user's personal
i nformati @&30al ong with information contained by the ID 761 to di spense an

appropria unt of nedici 712. [00171].The controller. 7 referably
ot er i ned00REY oot e R T 8 5 pThd e SRR dRErRe thRageT 750 by
counting Rafyu¥EEO02fcoGML besSinefudeleinaghHaipliaddd @ndnsicaalispdirer.cent r ol
panel to notify a user when the cartridge 750 is nearly enmpty. The

cont r ol | ecomgreighbeyaspge flispansesnticlnding thaefbebndessghedbatithe anount of
medi ci ne ligft-A N a {-t J ] t L . i@t ng each
B R R SO SR d L N
rot at ed i nndingteouliatadfpe bfladindpedsanica1€1 Ak tiheath affthe caitniggehedsGtBred

menory. [00172] Re ri Fi es 24 and 25, a l.iquid.di nser 810
St o 1 godaperad urehtabf Bedshe rditng o fiiso gl 1PLGRTR Ferl

concent r atghgisthatibn rRKANFLEAr Mpuds Eoesedleh 4 PordrsipsRENHONE dapeasdS30) and
a diluent (in a reservoir 822 and designated by arrows 14) according to an

enbodi mentawrdny| ghesrigals 642 IrmepaPRRiaSEROGIY At (ARPEORIARLC] tHngs AHHAEA si ni | ar
to the di %gal%ﬂscﬁyfcle.lopxde?&%ﬁoi}b%ﬁe ggrgt\f%?r-rﬁ% dbt%%g]?éeesr H%lgnblﬁﬂlt]l 7 faRindy

concentrate/ extract cartri‘dge ch is preferably simlar to the
cart ri dgeshemset 6 b2dispbrmed frofn eddr albtrydgetdd® bgicspetisea n8ider nidyaldesf a user

progr aml%Lg agt%g?(%r gSISUaI{r?d giggglrsc%he fcgrrltrglhpear%il |658 I:c](t) ’not%Py aE ﬂgér W g’r{ one or
more of the cartridges 650 are nearly empty.
[00168] Referring to Figures 22 and 23, a medicine dispenser 710 according
to an embodiment of the present invention is shown. The medicine dispenser 710
is similar to the dispense 310 and is adapted to dispense metered amounts of
liquid medicine 712 from a medicine cartridge 750. The medicine 712 can include
prescription or over-the-counter type medications for treating a variety of
ailments. The medicine cartridge 750 is similar to the cartridges described above
in the previous embodiments.

[00169] The dispenser 710 includes a receiving area 731 having an actuator
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baby fornmula is dispensed at a desired tenperature, as well as at a desired
predeterm ned strength. [00173] Referring to Figures 26 and 28, a hone

appl i anceyvopneimss@Bl y a refrigerator 900, according to &oTarsbadionens is
shown. The refrigerator 900 includes a beverage di spenser 910 adapted to

di spense a beverage conprising a stock liquid (designated by arrows 12 in a
di spensing area 930) and a diluent (designated by arrows 14). The di spenser
910 functions in a manner simlar to the above discussed di spenser 10 and
utilizes d38tsawilakitguihe actater dgeles@ibaghiledvei sThyr sfedicaid yagidige 450t o t he
stock liqui,d cartrid 50. The refrigerator 90 nefgrably_jnc S a
supply | (e B AP Ferd e Sk’ 05F b RIS B Rl A0 co o

di luent 14ispeued IRmid ahediviaber12 tdtot AecodtSpenseceidh@. alkaet 30 allleye 4 he
supply line 916 preferably extends through a chiller 970, and a heater 972
can opti ofidigingdopingrrpiegnenvaldieseiyes thaodigpeniearetiegng 1léw a user to

sel ecti velpyodig3Pensg chotoRsr TR HafbbieNtanldnbnt dendiiSiRENSh A%k RAEH 330
based on inputs froma controller  980. In an alternative enbodi nent, the
bever age #ysthensemnadr073HulAl wdiigpehBe7@l st prdetabduirdodide@oml yadintle a

t ai it hout i l.uent 0174] The_ di .910 | s0 inel ud
cart i dge “RETIEe T80 1M sl PP GRS T Fhi 0t bt Ry hRe BPe
cartri dgePréfedablantheIBl B tcbNRlis dLthathiclyidshe ceathlelcbigeBe 90 tb pranpt out of a

cartridge receiving area 931 where stock |iquid cartridges 950 can be

di spensed.2 WsEMiih A disnignt P tsemyp persopabindesnpridon Bsigg hivatons 398 r ol | er
980 to ro ; : r ' ragt froma
desired O%gﬁﬁgﬁgﬁg??zgﬂﬁﬁgggg%gégﬁg%gﬁ??%ﬁgégggﬁgﬁg%aq%%r%%%%ﬁ%% y used to
vary the sinddrgght. dhetlPe7 @evamradspeccamalint dnte Mdodeinshetchethelvontrolecd®@ di | uent
14 is to he nixeg wth Ehe gonﬂgntrﬁﬁe/extract t2 frqn1ghe.cho§§§ cartridge
950. I nput'® BEAEPLINS &3 LA FRlep AOLPERPY CGAGHNS BRSFT pPEFS ey Bever age
properti eslrie BemmgPikehChy dhe QiR6r,0fo hNGw GAEt don8@eisr W0 the sked opded onto
t he carousel 902, such that the controller 980 di spenses a beverage with

pref er r ed DebBpE t 3ide effeshbrinadeadviren dme preractigrar diet sandedlensed®ach time
that the ' i N - L] in

Foei vi g PLrk Al BbeE R ber il ihDp RS BE LB P IRRARL R BBER ML 1 ded
on each ofbytthe IDditlrtiodgasn8santapproiatataendung of ypeliofe 782- bever age stock

liquid 12 is i eac t cartridg 950. The controll er,. 980

or et er api JOU00L' ¢ neThPiratleraibabRlarbidty mhines 1 sfpoat Sharpiae

i nformati gnar@gginéed fym UBercaktiileS730bHlicSRENEE aShemket ibfldyded 3f and hot or
cold diluent 14 in appropriate proportions. Visual indicators such as

di gi tal diasplaags’fomd Agpalathe wnil pere do Beiieaer Whse thaerréridgelatt ed
bever age 0 i Fi . -fed
bovor age B SpEieanpR, TRIbARCEL B (b S RS AR e Rt S enser
1010 i s adhpteduhbtofinspieinedefd ibbepbuadiey ofodifferesit ngrtaidiges @d@ associating
concentr at e/ exgtr,act (desi ted by arro in di spensi area 1030) and
S8t Tuent eqtbet BRstetEsaAovh ) SieRe TR Gene B SOR0 R tme Giae - a
manner si Bbiad6d tPahdBudbSPeNE&Iendd Awithbli 288ctthSthRGoledanédosar tri dge
1050 which is preferably simlar to the stock liquid cartridges di scussed
above. A i%WE of Referiang ta Higugen gt @nfdoa arluplic demsneerpdih acgﬂpwmp of the
type typi sed j n i) e- di e above
described%%%%¥8€ﬁ%gn%%%gﬁ?ﬁgﬁpgﬁ%é%thgg%ﬁgégﬁkiFﬁ@ggﬁﬁgﬁﬂ¥%%g%%gggpnunber
oI fEnfpiQ@@ﬁgﬁﬂfﬁbgagmﬁwfﬁﬂﬁm¢?dmpg@ﬁngbﬁ;wﬁnm?ndmgﬁhnmhm@nayfﬁﬁm?rlThe_d
st oc i qui.d cartr.idges all ow i spensi ng of precise. un i qui
o Chcono2l Rt R ER e LD Eairg o e e st h fhe
i nexpensi vigs feRBRNTACHENGR adhh e ARl @ 8 HiRResAl GseRAbEREBRELN
applications. The dispensers 10, 310, 510, 610, 710, 810, 910 and 1010 can
be adapt edTho dishansandldi sipdse @ cpaedrdratesktcyiasttites §88 whisheis
g}arbgﬁ?e?ﬁaé%fg%oﬁ; ]sﬁ‘nﬂéul H)eﬁlte c%icpg%s %%gcrﬁlye%eab%(fe.l Wé’i’e%bl%%%i&?enggr a

810 includes a user programmable temperature control for the diluent, so that
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but are not limted to water, carbonated diluent, carbonated water, a
pre-m xed nul ti conponent |iquids, and a dairy products. The di spenser nmay
di spense wWoaoki/dsike@ai d directly onto or into non-liquid fabaisanomse77dhe
non-1iquid substances may be but are not limted to a solid, sem -solid, or
powder product. A non-liquid substance may be ice-cream a powdered drink
m x, or a frozen or semfrozen product (e.g., ice or slushed ice to nake a
frozen slushed ice or iced drink such as but not limted to a frozen

dai qui ri ) bappdamsiiahie dipptisadcdsa desierbbdinentsrdaseldl] asetriodesired ted to
food pr oduct&t %i% O1ances }flor enbodi nents herein may include other
consumabl &l 5 cfugfrlal nmedi cal , pharmaceutical, or house-hol d
cheni cal s.[OGHS] V\O R&Eﬂﬁﬁ)@é&@@&@ﬁ%@@ﬂ,ﬂ)&@ﬁamﬁné &@i;lﬁ@]]l&i GpreRtaldhans a
fluid dose-peasuring device 3101 according to an errbodng}gﬁt of the

i nvent i on TPHIgsENOF A00catcoRuRy toissuembpE it 6harpl The wdEpret Pbhe

rel easabl y, (gg&l aYBQve'ngz Qbér&%@%‘lﬁ%déﬁ%&%ﬁ%eﬁ%@é be$&8 gELOmpRidnghavi Ng an
el ectromagnetic coil [ 00180] The devi ce 3101 conprises a housing 3107

(see Fig. sBik liviuith (&%lmtbéfoym@ag& 311(319d1amh$n$ ergre2d®ranplaa dilggntl

defining i\n .. nl «%t assa e f";]l N (%ch IS %@% d w.th dashed. Illn . The
housi ng 3 1$%ar A TR er fal CHapEre3 18Hsﬂr§anﬁa91}eﬁlsﬁmﬁg ni cation
with the itht ebopatisageeBdibgedid 10hadattiliRt a&@(&ﬁ:&gﬁu&lﬁﬂrld§8950%n&ﬁtor part
3111 is connectable to _a fluid container 3217 (see Fig. The fluid

cont ai ner 1321ferafly pemgapdadhesitod Bayid F@GH@%T e Eé@.r@éﬂ%%&orf Wq her
conpr i ses oRkH1oNHkhes (5 Sfiphdlind JoEOVEA RIS ANEHlel Dafdiersbapber 3115

of the houdsing 3 reci procating notion between a cl osed position (as
shown i n RpirgvidBik) a|smum olﬁdduélhtoWLf sarh ah@oldnmlterpasstagehgﬂ%er ®@10he outl et

50 o ek ety BRE o RpEReRuRL D e AR B I pali ey s ™

al  oned. ThetfigmLeanIpHOnSIONPE pERsde. f\wwéymnev«s ehaelouahllon apaet t3121 for
el ectromagnetic actuation of the piston 3119 by the el ectromagnetic coil

3205. [ 00F8RFtrvly détnsase bat paseld @1112@? 34 49 thmhgisgensing asepasdbesesider body

3123 inputs from a controller 980. In an alternative embodiment, the beverage

dispenser 910 could dispense a stock liquid directly into a container without a
diluent.

[00174] The dispenser 910 can also include a cartridge carousel 902, as
shown in Figure 27, for storing multiple cartridges 950, and selectively rotating
the cartridges 950 in and out of a cartridge receiving area 931 where stock liquid
cartridges 950 can be dispensed. User input controls 390, are provided to signal
the controller 980 to rotate the carousel 902 to dispense a concentrate or extract
from a desired one of the cartridges 950. Controls 990 are also preferably used to
vary the strength of the beverage and to choose whether hot or cold diluent 14 is
to be mixed with the concentrate/extract 12 from the chosen cartridge 950. Input
controls 990 are preferably used to enter preferred beverage properties when a
particular one of the cartridges 950 is first loaded onto the carousel 902, such
that the controller 980 dispenses a beverage with preferred properties associated
with the particular cartridge 950 each time that the particular cartridge 950 is
selected and positioned in the receiving area 931 by the carousel 902. Preferably,

an ID 961 is provided on each of the cartridges 950 to indicate the type of
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(see Fig. 31). The device al so conprises a spring elenent 3139 tending to
nove the piston 3119 towards the closed position. The spring el enent 3139
ext ends fwormntims4g@dst on into the inlet passage, i.e. |inPOTIUSRI0OMTEEL OF
part, as can be nore clearly seen in Fig. 32 and 34A-34D. [00183]In this
enbodi nent, the actuation part 3121 is encapsul ated by the outer body 3123,
t hereby ensuring mniml contact between the fluid in the chanber 3115 and
the actuation part 3121. [00184]In Fig. 31 the piston is shown in the

cl osed podevémage stekdigiurd ththadiis iroepched thaeriridgepli®s ThietchntrhBend3Q et

passage 3109 i S _seali.ng engagenent. i [QVi by a.protrusiqgn 3141

ot ng o SRarrRgy Saft Beun AR Bt T RE VY LY B A P BAS R osed
posi tion extandsby it ihpetsadidigienpassal eiqdid 92 atfdoseatdladilaunf act 3143 i s
in that case in_engagenent wi.th _a sealing surface 3145 of -36- the outlet
passage 3POUTOPTHEC PEIpEELNY &/ ISRRITHER ST fiebes d3ailed diplay APdndriafed by the
surface afs@l%%te‘dhﬁ%"veﬁl%%tt%é aR@GP sALARA PePerlal3® pelRpgflepOSI tiOn. As can be

seen in Fig. 31, sealing surface 3145 substantially extends to the outer
surface 31071731 t heRéfersngdo Fidreeel2P-34. mi hattlerfgd bhreragaidisisnees polde f or

fluidt ibh i,n th tlet,. [ ti in. | fJl.ui,d bei i
Lot 2ot CwETPATLP ab G Pt RESPLCTnLAMAE o L GRS of ¢ ne
out |l et pasgrgerageQRohpolkilian houidicogcentfifeotti @esigAafRdyRhedvad 1mld 3125, a

bottomwal | 3127, and a top wall_ 3129, wherein the outlet passage 3109 is
situated ideReReingTed AR anda siluegh flegismatachby AEroEERCc loe Paransen1l is

attached tl?ﬂb ﬁ‘?nétﬂsprs ‘é\‘gé glnangr%? s(ﬁ)ﬁlémtthé RRpEALEY ORARSA ?zeg’% %?)_Fﬁﬁhﬁibﬁs from

the top wall to a the connector part. | 00186 e periphera
wal | 3125 chgrivge d05Uiybichris hrafsiabdy siwhler ¢d thet dheck Indved cpasidgeediandsece out | et

passage acs ol Al SRl ah ST el R e
typically used in known bottle-fed water dispensers.
[00176] The above described preferred embodiments of the present invention
include a number of functional advantages over many of the known dispensing
systems. The stock liquid cartridges allow the dispensing of precise amounts of
liquid with consistent and reproducible results. The cartridges may include
inexpensive components which allow them to be disposable in certain
applications. The dispensers 10, 310, 510, 610, 710, 810, 910 and 1010 can be
adapted to hold and dispense a variety of fluids besides those mentioned.
[00177] A diluent may be any type of liquid. Examples of a diluent include
but are not limited to water, carbonated diluent, carbonated water, a pre-mixed
multicomponent liquids, and a dairy products. The dispenser may dispense stock
liquid directly onto or into non-liquid substances. The non-liquid substances may
be but are not limited to a solid, semi-solid, or powder product. A non-liquid
substance may be ice-cream, a powdered drink mix, or a frozen or semifrozen
product (e.g., ice or slushed ice to make a frozen slushed ice or iced drink such as
but not limited to a frozen daiquiri).
[00178] The appliances of embodiments herein are not limited to food
products. Appliances for embodiments herein may include other consumables

such as industrial, medical, pharmaceutical, or house-hold chemicals.
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dashed lines to allow fluid to flowfromthe inlet side of the piston to
the outlet side of the piston. Integrated into the internal passage 3135
are non-reourn/osadoses 3137, here in the form of fl apper Pealvusesly/obarre any

ki nd of non-return val ve may advant ageously be enpl oyed. The non-return
val ves 3137 only allow fluid to flow fromthe inlet side of the piston to
the outlet side of the piston. It is noted that in Fig. 31 the right valve
3137 is only partially shown due to the partial cutaway view The |eft

val ve 313T00%/9%hownFignBi erb‘ys a[fbﬁd&?’@]sa'he%aﬁuapgeﬁevvam@é aB(lQ?dir&r‘f@ aroveabl e
about a p|v L qBXLS, extend para i tudi na
axis 3133 oﬁ)%ﬂ§eex§€n ﬂnvmgﬁﬁbh P?Fygyf ?W%% tE%‘pﬁ%? h'tase the

pi vot axi adeptednddd rldazngnteca@bed in eczim,msnfg’r@pemmis :mws(s@esmr gper abl y
provided at the inlet side of the flapper valve to allow a snooth fl ow
proflle mﬂ?%“ﬁ%@b@@ﬁ“?%mgnﬁF%6¥ 23d% at the outlet side of the flapper

val ve. tthend heacendod t3hyohked NayhRNNESIOr (0s 33D Luithhiy devi ce

conprlses |nIe ports 3130 through which can enter the inlet passage
3113. TheOdéetpe&ﬂgeBﬂ@9a@dmpansesumIh@aalBHQQﬁmmgehlndﬂn@ﬁﬁegMB1H3a p!ug

3252 of a _-,37 C 3251 .of cont ai. ner Fi g.
32y The St issEatee SRPRRAGT VB KndFePe s LOMERr bR Rkl GRdmbRES, ) &
arnms 3254 31Tb©vlrﬂ@h/is(iﬁ flali® eo B MpidagiRs Wil Kse ihladdnba B 1m3\andehebadei ¢ and
conprise a hooking surface 3134A which engages with a shoul der of a bore in
the femal é)aéwé&%@ The pennertx nsbRE1 hiscoppsstable ta plrideivatinebRfkct i on

bet ween CQ&Q@@%O&zD?h&ﬂ%&%&nﬁaﬂ# b%aﬁ%@%ﬁﬁhQBoP%W%g325l after insertion

of the connector part into e connector part. By noving the device
3101 furtﬁ@@uﬂmto tﬁbaﬁbnube3hﬂnﬂe¢h@rpmhhesheadp@h8230ﬂ9UHeadbgl¢b is able

to lift the 3252 i s seat f |cat10n et ween t he
cont ai ner ngapRagaGedbil (oS8 it Tt b B T Tor RGeS Chomn
in expl Odeﬁlotl/drﬁMéthé@@cﬂd’bb& poki@ion3 s khow@ih Bgy. ehﬁafwlcheeﬂmbmﬁﬁntm out er
body 3123 is conposed of two parts 3323a, 3323b, which in assenbled state

confi ne t Aelehpasrage éﬂal?pmhwet PRFRAZS A 09 3BpIR Rk AAAORHERSEAG h a
cavity 10 Jeogiweil gﬁ%%ﬁ%éﬁa NP gwhu@ﬂ F\tffb%v e bl Ak %@ﬁge% 33238,

ribs 3353 are provi ) ribs” 33 e cont act the periphera
wal | 3125 ooflet hasshgeisi aidpwenl. Glhiegastoh &8 1p9 seronrider 4 figromegpt@catiatgomot | on i n
t he chanber. T non-return valves 3137 are jnteqrally fabricated.with the
bart 330580 HRdE Tt et Ens R Relst s e e EREE A 5 " ang

t he seats chp2bhe non-return val ves 3137 of the part 3323a. Fluid will

therefore flow through the internal passage, pass the non-return valves and
conti nue BeR1G2én th'Bh? pgEatias paps kHds stitasice lpn seprrappttes Bodns13hen

S5SNI RUB S O AT AP B 0P LODEE o o211
pl ug. the piston 3119 towards the closed position. The spring element 3139 extends
from the piston into the inlet passage, i.e. into the connector part, as can be more
clearly seen in Fig. 32 and 34A-34D.
[00183] In this embodiment, the actuation part 3121 is encapsulated by the
outer body 3123, thereby ensuring minimal contact between the fluid in the
chamber 3115 and the actuation part 3121.
[00184] In Fig. 31 the piston is shown in the closed position, wherein the
piston sealingly engages with the outlet passage 3109. This sealing engagement
is provided by a protrusion 3141 having a sealing surface 3143, wherein the
protrusion 3141 in the closed position extends into the outlet passage 3109. The

sealing surface 3143 is in that case in engagement with a sealing surface 3145 of
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[ 00192] The part 3323b further conprises a stem 3149 to be received in the

i nl et passage 3113. The spring elenent 3139 is placed over the stem 3149 so
t hat t he wbano@sedosbuckl i ng of the spring el enment is m RCFAIS201pOEIB] At t he
free end 3131 of the connector part 3111, an O-ring 3155 is provided as a
seal between the connector part 3111 and a fenal e connector 3251 (see Fig.
32) in which the connector part 3111 is received. [00194]FromFig. 33 it

al so follows that the housing 3107 is conposed of two parts 3307a, 3307b.
Part 33074&htastlet pasgaghd . dhe resrgstive esalitmsyréacepRétd31488xe dafihed3125 and

bottomwall 3127.. Part 33017b coppris t.he, t | 1.3129 and,extendi ng
rom the. CyintARR e eas il £Pn el Bich Eiet ATl PRt AR b ALY [t

i s cl osedib¥igantseaBagbutfacd ®r4n dubetdniigliynatertiRastier outbPQkBodef3197 082 shows
a di spensi hg. apparatus 3203 according to the inventjon, wherein a

dose- meas(iPf RgUeegi teraroningmizgdhyeayailablenwags &t flyardgremagn gpthe 3205.

The dose- gRARHLHL NG 08V ECRIHoS n IORTRAH 8didOint 3Rt LN NekiR2EY 1Ry tRud ermal e
connector 3251 which receives the connector part 3111 of the device 3101.

The conned¢ssrchpacd of3drying and tloggiagmétlee cuhletawtseaggpart. The apparatus 3203

further c rj-ses controll 257 t.o drive .t he el na tic il 3205.
60106 An ORITDI o PPt SEATE Rt srme e BafF165 T PRERSHE! hed

w th referenteatidakbgsvalB12B4therkin flieQoutB4Ahastiiee 8109 isi Stueeh et ehezed and
the piston is in the closed position. The coil is subsequently energized in

an appr opPPHEE WaHdR7saefh Wiraeindie ©8peieepatt30d Batiaead thehyéorer at ed
electr Omﬁ\f‘ﬂf s0d dahds ﬁ?@i&l&%afsgééeoﬁfﬁ%”&&é&dméﬁghg'toﬁ’@vahhc% kst Qy the

pi ston w nove to an open position as Indicate y arrow 3461 in Fig.
34A. Due 1304 gftkssenmectfr falrui d i n the contai ner the non-return valves will

AR ETER N A R

posi tion g sédpdiGall e dayleEb8ssagdBre aligned with a longitudinal axis 31383 of the
tubular housing.
[00187] The outer body 3123 has an internal passage 3135 depicted in
dashed lines to allow fluid to flow from the inlet side of the piston to the outlet
side of the piston. Integrated into the internal passage 3135 are non-return
valves 3137, here in the form of flapper valves, but any kind of non-return valve
may advantageously be employed. The non-return valves 3137 only allow fluid to
flow from the inlet side of the piston to the outlet side of the piston. It is noted
that in Fig. 31 the right valve 3137 is only partially shown due to the partial cut-
away view. The left valve 3137 is shown entirely.
[00188] The flapper valves 3137 are moveable about a pivot axis (not shown)
which may extend parallel to longitudinal axis 3133 or may extend in tangential
direction of the piston. In case the pivot axis extends in tangential direction, the
pivot axis is preferably provided at the inlet side of the flapper valve to allow a
smooth flow profile with respect to a pivot axis at the outlet side of the flapper
valve.
[00189] At the free end 3131 of the connector part 3111, the device
comprises inlet ports 3130 through which fluid can enter the inlet passage 3113.

The device further comprises a head 3132 which connects with a plug 3252 of a
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[ 00197] The el ectromagnetic coil is subsequently deenergi zed so that the
piston is noved back to the closed position by the spring el enent 3139,

i ndi cat edwbyorresew33463 in Fig. 34C. Due to the fluid i reras2almschanber
and associ ated pressure, the non-return valves will close, and while
travelling to the closed position, the piston forces fluid out of the
chanber through the outlet passage. At the sane tine, fluid is drawn out of
the container into the chanber as indicated by arrow 3465 in Fig. 34C. A
ful |l reci pemaktdongector part 3261 0€ thrhesthtaimee SR He(sok $ti0r32) sSThyaplkgid3@oR e ¢l osed

posi ti on, indicated in Fig. 34D. And n cycl gihni ng. at (Fig. 34A
an cometachihut B Tt e blpedOhar 8 Prdi e i P BBt g

nmot i ons arempeistohoskk 3i8ekvigdc ot berlastheanl ssapridoashsmtingeasasarily has
to reach the clqosed position in between_two reciprocating notions. The

r eci pr ocatilAg ot basgasss withe shauddenad ahers srthe dematasernettapapehhe

posi ti ons j,JRe nlAShrob &R Q?Qﬁﬁéﬁé}ﬁ ARhEQb% btk RAWBUBECtBF BhRT AAlYARND 1N the
cl osed position to prevent |eakage. [00199] Fig. 35A shows schematically in
conbi nat i demaledossestenpairti 3291 céheir desedtion ohfworodinagtor partrinemtyedemait  of t he

i nvention and fluid,contai ner ,3217.. Th evi.ce ,3101 and fluid contai ner
ore ehown PRe ek REv Bedfs PRt 10 Balor 8686 Fm R abnetk o 6T P
simlar thehbes1dasE-thealRtHceng abey i hftotheRplag Rb2astdtL asmriosg@®waflaghnect or
part 3111. The connector part 3111 is a nale connector part and has a
ext ernal CAMEHNISHIM btvergdhe sentaineg andithg §evise of the connector part

g%éi . E)?O%@éﬂ%ﬁ‘e T 1 FigCORER NS cedf Fig. 89 TPIH ARSIt xb RN &1 &R ISR Bis Part

Fig. 33 it can be clearly seen that the outer body 3123 is composed of two parts
3323a, 3323b, which in assembled state confine the actuation part 3121. The part
3323a has a cup shape with a cavity to receive the actuation part. On the outside
of the part 3323a, ribs 3353 are provided. The ribs 3353 will make contact with
the peripheral wall 3125 of the housing to guide the piston during reciprocating
motion in the chamber. The non-return valves 3137 are integrally fabricated with
the part 3323a.

[00191] The part 3323b comprises the internal passage 3135 and the seats
for the non-return valves 3137 of the part 3323a. Fluid will therefore flow
through the internal passage, pass the non-return valves and continue between
the ribs 3353 on the outside of the part 3323a. When assembling the piston, the
actuation part 3121 is positioned in the cavity of the part 3323a, after which the
part 3323b closes the cavity like a plug.

[00192] The part 3323b further comprises a stem 3149 to be received in the
inlet passage 3113. The spring element 3139 is placed over the stem 3149 so that
the chance of buckling of the spring element is minimal.

[00193] At the free end 3131 of the connector part 3111, an O-ring 3155 is
provided as a seal between the connector part 3111 and a female connector 3251
(see Fig. 32) in which the connector part 3111 is received.

[00194] From Fig. 33 it also follows that the housing 3107 is composed of two

parts 3307a, 3307b. Part 3307a has a cup shape and comprises the peripheral
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receiving the connector part 3111. The fenal e connector part 3251 has a
body 3586 containing an axi al bore which extends froman insert opening
3580 for wheonmisesosonnect or part 3111 t hrough the body, pamaiSa019mei776
extendi ng around the bore for a plug 3584 which serves to close off the
bore. In Fig. 35A, the plug is shown in its seat. The bore has an internal
thread 3582 which is configured to cooperate with the external thread of

t he devi ce when the nmal e connector part is inserted into the bore.

[ 00202] Thevgd]l at2B&shbdigowondll gl2'6dPard 3860 hAectmpiisds thehepavad5y29%4nd he mal e
connect or rt..when the nmal e nnect or, part J.5-1pser i.nto the .bore. The
post 11 on LR EPRLIRPE Eaf REEPEhSal Pt HlanPEREER it R0 ¢ he

f emal e conhgcisaloseably, pabtiB30Netodbtig ths interhdlshaadterand thus cl oses of f the
bore is referred to_as the first connection position of the device 1
relative teO¥Bli d cBist ai2nehows r dispenging ppBgiadhs 3208 ndfkATdiAS FiogtheasB.  when
the devi cenitidh, t BeldihSty GRIRABSLLIsARINBOSIek RN 31bMe jdeMicERell S ifOthd N Fluid
comuni cation with the fluid container, and thus contact between the

cont ent ofelachwnidgmietic contt 826&r Thaddemermensuginge deviee fik uiodnedad aionére even

h |1 | ' h ' [ d. [,00203] W h
conbi nat| ST B oot daPhAde o rierir o] bERnaRe R B patal g o 1

appar at us 3111 uf thecdsviass 1WAt The chaisveapaaesl Crishils fal hld cvant@bNpsrti S
obtained by a rotation of the device with respect to the fluid caontainer,
such that e appartrat PEP HETSEn CORBTIFSR & rfantioleR adlindot HEVexth nal

t hread Ca‘é?&?rohbfgnbﬁ@'coﬂ@%%.ce to be inserted nore into the female
connector part, so that the plug 84 is disengaged fromits seat and no

| onger cl ¢8@&O6DHf f tAe esemple Thilsvingsihtel dactodmapeetiecdilcwilt bk akplagndd t he

fluid container.is referred, o he..se connectjon position (see Fig.
550)  Tho U SEEbTBodHES M0 I Bid o g 5l R AR and The
subsequentyidtbans! af ke cfsell NgbsetedH. CBhé Sol NRWSUHKREqREXIDW cBBRRzedTOn Gth back
fromthe second connection position in Fig. 35Cto the first connection
posi tion i@RPFRyIatgspanppe syslyi hathdse ttg Bgelfa@ﬁlatlebletwvﬁeanﬂmgwnaéed
direction, I b t.at i i . 4 . i C and
ele-Eﬁloﬁla%Bgﬂ fl[%l%l drfd tAb (\)/\Inqulﬁ ﬁ&&%am?ggf tﬂ%’#ﬁ?%,thgg%t&l \81?15

t he subsequent translation is sho y arrow 6 0204] The
rot ati on afovelie adeypkc positibh ap @shented by attvev $44liid Kigriida. bere to aredserearri ed
out by a per.son.pl.acing the conbination in a djspensin ar at us,

oref o abi §F BERDIT UG BRAEIG R BoRORBI ARG YAl . aFoeor AEHPBar at us.
However, tabguslifepenshB@ivppastds, feyieh ties patdn/el Mot tladdih keoauiy be
provided with actuators to rotate the device with respect to the fluid

cont ai ner caimat ipthecghagnhendo tberBPerapedrion as ilicatied p¥ASEnfttappar at us.

[ 00205] Fi sh i . A - i st cordi ng
o anot het®Zilba: mente SFCEREERGLL Yoif iORRARARNT UShRILAR 13 P TN
dose- neas pistng idevveakbdkits tisé cibseairpastidmiey thespriag esdvoemt 139FingicaBdD1 and
O oA G R RS, B SR MR AT B b S St 208 ©f

pressure, the non-return valves will close, and while travelling to the closed

position, the piston forces fluid out of the chamber through the outlet passage. At
the same time, fluid is drawn out of the container into the chamber as indicated
by arrow 3465 in Fig. 34C. A full reciprocating motion is reached once the piston
is back in the closed position, as indicated in Fig. 34D. And a new cycle beginning
at Fig. 34A can commence.

[00198] It is noted here that when multiple reciprocating motions are
performed after each other, the piston does not necessarily has to reach the

closed position in between two reciprocating motions. The reciprocating motions
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[ 00206] The fluid container 3217 conprises a femal e connector part 3251 for
recei ving the mal e connector part of the device. The fluid container 3217
is siml avoto1tdsesoBl ui d contai ners shown in Fig. 35A- 35ECThis2010as07n©
internal thread in the bore of the femal e connector part. [00207] The nmal e
connector part 3111 in Fig. 36Ais inserted into the bore of the fenmale
connector part and a head 3572 of the male connector part connects with the
pl ug 3584 of the fermal e connector part. The plug 3584 in the position shown
in Fig. 3ewaxileskespaforni istwecaivd ereupopitioneritlze btutedipe orating reeti¢ron

bet ween t he,.fl uid cont.ai r and the.device.,.This positionis referred to as
the first abhodebef RSP of'h [ a Rl e e PO i M50 776 [ 00208] Tha

femal e cono@gopr paFig. 33A1sHas scHedtR&3113688cdnifina€6Riav oK@ - dch@itig ar m 3600
of a dispensjn%tagparatus (see Fig, 36B). Wen the device is in the first
connect i ofteptss PP bRccariimactorepmbesimens of thy WmveplipapRdR LAd wptaiBsht act air

outsi de theflhdqcapt 81 HLhnd TREd QYStRikd s B v ndiU M ss@ibBld sthfe fhe
device. In this situation, the conmbination will be transported to a

di spensi nd'igpidr.at us. After placenment, the | ever arm 3600 will be received
inthe re 688 af the f | e connectar part. [00209]B i t he

| ver ar mOERST doantas Heet ST SRRATES Ao B petr S ap BT S8 e
devi ce camndecdmpught ai dtihdeétos RO B1AONITRRL tdthep@Fi HA1@N3111 WhikChalde pl ug
is disconnected fromits seat and _fluid comruni catj on between the device
and f1 ui d ceBRtcAeRart i dhassnet ermlithyrady3a Weagansedeatare Rutey suriace pt st

connectith@gég&kgﬁlﬁ§t§@pMn in Fig. 36B can be done by pushing the |ever
arm 3600 upwards as 1 ndicated by arrow 3602. During the relative notion

bet ween t H@0208yi ce 'Hmalfltideohtaaner 323 fitcampeisesas fanmde catredtdrpaat 325013602,

3604, the _devi.ce has to be retaj in.its position. Th an for.instance

be_done. b VB JBF Fehlha e SaE The ik Deprkcd Bher bz B 4 Ritthovi co

3101, i . e.358BeomaidinWahRixid1®ofd Whizh cathd@cdmbh asdptspenidg B53(fer pharced i n.

See for exanple Fig. 32. 00210]Fitg.6 37A shows a cross sectional view of a
@

dose- meas iraagorRagiE@att Feldahariad the body. andsrseat exdppdaprerHnGihebrEe
| nventi on TQEl&%gﬁ%@%ﬁ Leivis @Qé‘l%@ﬁfgﬂge Bre! i ngig% 3BhYiHSAGE YEhdwh 2

dispensinglép arat us, Instance t i spensi ng apparatus according to

Fi g. 32. initsseat.The bore has an internal thread 3582 which is configured to cooperate
with the external thread of the device when the male connector part is inserted
into the bore.
[00202] The plug 3584 is configured to connect with a head 3572 of the male
connector part when the male connector part is inserted into the bore. The
position in which the male connector part is connected to the plug of the female
connector part, but the plug is in its seat and thus closes off the bore is referred
to as the first connection position of the device 1 relative to fluid container 3217.
This situation is shown in Fig. 35B. When the device is in the first connection
position, the device is not in fluid communication with the fluid container, and
thus contact between the content of the fluid container and air outside the fluid
container, even the small amount of air present in the device is prevented.
[00203] When the combination of device and container is to be used in a
dispensing apparatus, fluid communication between device and fluid container is
obtained by a rotation of the device with respect to the fluid container, such that

the cooperation between the internal thread and the external thread causes the
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[ 00211] The device 3101 conprises a housing 3107 with an outlet passage 3109
and a connector part 3111 defining an inlet passage 3113. The housing 3107
forns an woterwmhkéoshanber 3115 which is in fluid comuniPCatUSROL0MGE7H6 t he

i nl et passage 3113 and the outlet passage 3109. The connector part 3111 is
connectable to a fluid container, for instance the fluid container of Fig.
33, 35 or 36. [00212] The device 3101 further conprises a piston 3119
noveably arranged in the chanber 3115 of the housing 3107 for reciprocating
nmot i on betdeeisn tabe insewdposgictinbmthesfemial@gonnecton @apb sp tharthefplun 84 devi ce

3101 in Fig. 31) i whi.ch flow fromthe in assage 3113 to.the outl et
S ocaga 5idniibed Boihes Bed Al oMo 1M Lliged Brthe BBRSARG: Bailoh 87 g, 0V LS

and 37B) idevisBireltivefl loothiel floid ¢digainel ¢t rpRssAgR 49 thdhee@ull @hnpassage i s
al l owed. The piston_ 3119 conprises a ferromagnetic actuation part 3121 for

el ect r onadReition (ara gt BoR)- Jherpatipngfihe devioe yshawnandtgr SHRERetiow coil .

[ 00213] The536LHALhOMRRLhertt2dndlgtidN HARGAEVICD i SHRARASAL S RWE0D. Bogy 3123.
The device also conprises a spring elenment 3139 tendi'ng to nove the piston

3119 t owardsk tftmn ¢chesechrgosinneotion Toeitwprinnfige|3dfet t181 88steconendsorf rom t he

ARG H S B MR N O AR
opposite rotation is shown by arrow 3594 in Fig. 35C and the subsequent
translation is shown by arrow 3596 in Fig. 35C.
[00204] The rotation of the device with respect to the fluid container can be
carried out by a person placing the combination in a dispensing apparatus,
preferably prior to placing the combination in the dispensing apparatus.
However, the dispensing apparatus may alternatively or additionally be provided
with actuators to rotate the device with respect to the fluid container after
placing the combination in the dispensing apparatus.
[00205] Fig. 36A shows schematically a dose-measuring device 3101
according to another embodiment of the invention and a fluid container 3217. The
dose-measuring device 1 is similar to the devices shown in Fig. 3101 and Fig.
35A-35C, but has no external thread arranged at the outer surface of male
connector part 3111.
[00206] The fluid container 3217 comprises a female connector part 3251 for
receiving the male connector part of the device. The fluid container 3217 is
similar to the fluid containers shown in Fig. 35A-35C, but has no internal thread
in the bore of the female connector part.
[00207] The male connector part 3111 in Fig. 36A is inserted into the bore of
the female connector part and a head 3572 of the male connector part connects
with the plug 3584 of the female connector part. The plug 3584 in the position
shown in Fig. 36A closes of the bore and thus prevents fluid communication
between the fluid container and the device. This position is referred to as the first

connection position.
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body 3123, thereby ensuring m nimal contact between the fluid in the
chanber 3115 and the actuation part 3121. [00215] The outer body 3123 has an
i nternal wossHy84®335 to allow fluid to flow fromthe i RCEUSSIMO6T6 t he
piston to the outlet side of the piston. Integrated into the internal
passage are non-return valves 3137. In Fig. 37A, the valves 3137 are shown
in an open position in which fluid flows fromthe inlet side of the piston
to the outlet side of the piston. This is caused by the upward novenent of
t he pi st oh00308. i nThééengile@onnenonpartiigsiliasta parssngeds fomdecariod dy t he

arrow 3461. | n Fi 37B, the valves 3137 are.s a.losed position so
That f Fui d¥Erst 0 atCart Gy BE5adbiy (R Hil ST AR B PRI T oo
3137, can thefifarcoated®ish pakitiohetiteioh et tifikidichetadtrlcah npassage aky
novenent of the piston towards the cl] osed _position, as indicated by arrow
3463. [ 002¥ETi9hEadGrkicARtapRernBetsvandhe small gapups oBainin the devige Bythis ¢ he

wor ki ng p%hﬁﬁhﬁh?&@ﬂmhﬂﬁnﬁﬁMi%ﬂl@&%&&@%&&e&gaEﬂﬁmeﬁéng%QpQﬂﬁméﬂgﬁef'9- 37A
t hus corresponds to Fig. 34B and Fig. 37B corresponds to Fig. 34C.

[ 00217] Thelaghent bibdyleBr28n 86¢bwpbbedewivadin tharess332883of B3®A8malervhi ch in
assenbl ed statg con&ine the actuation part 3121. The part 3323a has a cup
shape mﬁtﬁo%p%zgﬁQﬁfto receive the actuation part. On the outside of the
part 3323300209ps 33By pakRiny the edr hemg8éar dbkawhirdd oy itdicated Byeehdr ocal

not i on. [00218%ghe'part 3323b canprises the internal passage 3135 and the
non- ret ulErAraIBERS 181197, SGhethafevisasan by igught antgsa segandecongetialse of the

cavity inpakinIdedfch th\é%lagMi@&é@%ﬁﬁﬁ%@%gét%{hﬁlﬁd[cgﬁ%ﬁﬁlﬂﬁ?orpart

3323b has a protrusion 3149 aroun e spring
between the device and fluid container is allowed. Bringing the device back to its

first connection position as shown in Fig. 36B can be done by pushing the lever
arm 3600 upwards as indicated by arrow 3602. During the relative motion
between the device and the fluid container as indicated by arrows 3602, 3604, the
device has to be retained in its position. This can for instance be done by an
electromagnetic coil in which the lower part of the device 3101, i.e. the part with
the piston and actuation part, will be placed in. See for example Fig. 32.
[00210] Fig. 37A shows a cross sectional view of a dose-measuring device 1
according to yet another embodiment of the invention. The device 3101 is adapted
to be releasably received in a dispensing apparatus, for instance the dispensing
apparatus according to Fig. 32.

[00211] The device 3101 comprises a housing 3107 with an outlet passage
3109 and a connector part 3111 defining an inlet passage 3113. The housing 3107
forms an internal chamber 3115 which is in fluid communication with the inlet
passage 3113 and the outlet passage 3109. The connector part 3111 is
connectable to a fluid container, for instance the fluid container of Fig. 33, 35 or
36.

[00212] The device 3101 further comprises a piston 3119 moveably arranged
in the chamber 3115 of the housing 3107 for reciprocating motion between a
closed position (similar to the position of the device 3101 in Fig. 31) in which a

flow from the inlet passage 3113 to the outlet passage 3109 is prevented and an
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element is provided. It is noted here that this protrusion is not extending
into the connector part, but functions to hold one end of the spring

el enent. Wheondsawsage of the protrusion not extendi ng PoTaSkéIe/o6neOect or
part is that the inlet passage is not restricted by the protrusion and
thus, fluid is able to flow snoothly through the inlet passage. [00220]In
further enbodi nents, any one or nore el enent from any enbodi nent herein may
be conbi ned with any ot her enbodi nent herein, or substituted for any one or
nor e el emepen foositicanis shhen enbigdiBidmnd8¥Bl m whidoaZigw Yo éhe idepor ef erred
enbodi nents _of tpe t- nve&tliton have pe%ﬂodeacr,lihbediitnndgﬁ%i I 0ab%).ve t he

i nvent i on PP&%45St “1 it &4 ?optaﬁseaggpesci P& 8nbodi MENS descr Itl)lgdls\(?\i}"niach shoul d
be consi déseemagneid ettynacsempirany21 Rirdlbarombghdticadtiansn aneheyisesisi ons of
t he present invention may be devel oped and all such nodifications are
deemed t o 33é9 kYR fletthamagrsik il t he present invention as defined by the

appended gh@i1®. * TILANSrion part 3121 iARARRLA ANS SRl kB0, Rydi19BENSET foOT

a liquid, the appliance being selected fromthe group consisting of a drink
maker, a difefdesicrakorcomprise$ pispangtlemens 3nWa9 tandempiognovedhdipstiomdster, a
washi ng chin 112 ﬁabg f or mul hdi s?ens r ortg zgé@ditci e.dis enser
conprisin owar o&gic%fel RPN P8 B 5e %’inﬁﬁ i]' a“¥or %ifrsoﬁé Gi’ﬂlﬁ & fluid; a
cartri dge inecieMhleg pasLgel e ik theushngitopare] ect romagneti ¢ di spensi ng
actuator | ocated in the housi.ng; a cartridge renpvably insertable
into the d80314l dge edas smhelinras tha agtusbionipsiis eacansulated AY Ere Byet he

di spensi Ngode 6438 SherdbienSafihk HAmAIARNI R, HPBA thn®lAfKnL LhkhAcL 0 e

di spensed i n I spensing area after placenment into the cartridge

recei vi ng 3didandtthe actaratondget 802pri si ng: a hol | ow body;
[00215] The outer body 3123 has an internal passage 3135 to allow fluid to
flow from the inlet side of the piston to the outlet side of the piston. Integrated
into the internal passage are non-return valves 3137. In Fig. 37A, the valves
3137 are shown in an open position in which fluid flows from the inlet side of the
piston to the outlet side of the piston. This is caused by the upward movement of
the piston, i.e. in the direction of the inlet passage, indicated by the arrow 3461.
In Fig. 37B, the valves 3137 are shown in a closed position so that fluid below the
valves 3137, i.e. on the outlet side of the vales 3137, can be forced out of the
device through the outlet passage by movement of the piston towards the closed
position, as indicated by arrow 3463.
[00216] The working principle of the device 3101 is similar to the working
principle of the device according to Fig. 31 and 34A-34D. Fig. 37A thus
corresponds to Fig. 34B and Fig. 37B corresponds to Fig. 34C.
[00217] The outer body 3123 is composed of two parts 3323a, 3323b, which
in assembled state confine the actuation part 3121. The part 3323a has a cup
shape with a cavity to receive the actuation part. On the outside of the part
3323a, ribs 3353 are provided to guide the piston during reciprocal motion.
[00218] The part 3323b comprises the internal passage 3135 and the non-
return valves 3137. The part 3323b also acts as a plug to close of the cavity in

part 3323a.
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a punp having a punp body connected to the hol |l ow body; a netal
body including a ferromagnetic material |ocated in the punp body; and an
orifice iwotha/gswp body; and a controller |ocate@Cirustée/obwyasi ng to
control the actuator to discharge stock liquid fromthe cartridge.

2. The appliance of claim1, further conprising a diluent supply line
connected to at | east one of a diluent punp and a control valve for
delivering a streamof diluent with the stock liquid, wherein the orifice
of the pun@OZ&lly of The ppusdiidnbas aoordtduiswer 3 Saraenth whichhihef $pring i nto t he
stream of the di.l uent . +.TIh |iance of .claim?2 ..further

comprtsi ng Ay SraPEg b issndhedt A ko itk uls R b i

renovabl y copmetest @drt, biuithinptiops hedyolaf otehend adft tHed geringphds@enmt. tfige di | uent
supply line is posjtioned to deliver _a streamof diluent into the joining
tube geneldVpytagephiddireibairnpgt extepdiaginiorthe pannectarpart igthat theilder ed into

the j oi ni ng.d4he; Q?ft o861 RUBy BRPHrotrudrn AR 1RAL FOSACRICE I IMPAIQLRE07 76 4.

The appliance of claim1, wherei'n the actuator conprises; a wound coil for
pr oduci ng thravertbeiiclef passage. a focusing ring nmade of a

ferromagnet | terjal nnect.ed.to the coil in proximt t he punp body;
a0 T00S0™ b R SR G ST Pl B Tbbp] A onRec ed t o
the coil iemHpdOXEmi hyrei® nidiebeombhadywiibaged ofHe@ nenhhrliheat Siefdn) bng.

5. The appliance of claim1, wherein the dispensing actuator includes an

aperture PEPstitaked EE1apy @edrynory alerepiirpmotist ek ambpiliggnt hepeint he
appl i ance jfagohper c fo! ZetbRd! SO ¢ N HeNEVEERSH 2Rl BLeY NY
pl at e, the[ (?Qoazi ng oore E%isrl?g pﬂ%ot%}gloy atetnacﬁ)ed teo t he Iél%usel{ ng, e(ri%%erei nin
a cl osed plesirihednndbtailabovedte nyedtion is nétdimivediathagpaliat enhalidsnthe punp
within the aperture .in the actuator.to retain cartridge int usi ng, and
wherein | Aeatisor el RGP T ket nat BsFa: ROBEIT: agb B enovan! o
fromthe heuEfilgions and extensions of the present invention may be developed and all

such modifications are deemed to be within the scope of the present invention as

defined by the appended claims.
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6. The appliance of claim1l, wherein the appliance is a refrigerator or a
wat er cooler, and the orifice is directed toward a water outlet, the

cont r ol | ewOocontasados t he di spensi ng actuat or such that tRreTatSeel/o0be7qei d from
the cartridge is dispensed as the water is dispensed fromthe appliance.

7. The appliance of claim®6, wherein the controller controls other
appl i ance functions, such as tenperature. 8. The appliance of claim
1, wherein the appliance is a dish washer or a washing nachine, and the
controller controls the washi ng cycCBAEME di spensing of a predeternined or
programmabl e anount of fluid fromthe cartridge in accordance with a
predetermned tine in the washing cycle. 9. The appliance of claim

1, wherein thelappl Aaagglidiscednflabing odiepérsedf@ERARfAd, than@plifcedig ol | er
controls an amount of the fluid being dispensed -46- f;ﬁﬂ]the cartridge,
and a t empelestedr Bogt thapsrorsr pnsstis peiselnk makerg @ colfee dppfsrarce of

claim 1, vwbe{RlfokNewabh! doBREEa bRhdvaBlC REsHInSARAGRe, Lhthy 3emaRNt rol | er

controls an anount of medicine di spensed based on 1| nput paraneters.

11. The appideanereorsf medaiime dispohsere¢ompiiienget al body is surrounded by a
non-netal material.. . .12.dThe %gglianfe of clain1ﬁ . wherein one or
nore portions B W@gégngFHﬁ% wPen @r%?(ﬁc“%ﬁpﬁ%?51 Hﬁ%erial or are
coated W th a peAartiRlgert&diving ades Uf flacCleodshad; contacts the stock |iquid.
13. The appliance_of any one of the preceding clains including the
cartridge of afy ebFtomagastis dispengingractypdor logatpddadbe ReUsitLi ng devi ce of

any of claims 1iarufiflhe dnovAbBAIdEHABR 8 tRe Lkl iSPaPRErarch g £artridge
conprising: a %ol oﬁ#%d%} agapte to contain a stocg |IQUI§;
position to be actuated by the dispensing actuator, the cartridge adapted to hold
a stock liquid to be dispensed into the dispensing area after placement into the
cartridge receiving area, the cartridge comprising:
a hollow body;
a pump having a pump body connected to the hollow body;
a metal body including a ferromagnetic material located in the
pump body; and
an orifice in the pump body; and

a controller located in the housing to control the actuator to discharge

stock liquid from the cartridge.

2. The appliance of claim 1, further comprising a diluent supply line
connected to at least one of a diluent pump and a control valve for delivering a
stream of diluent with the stock liquid, wherein the orifice of the pump body of is

positioned to deliver a stream of the fluid into the stream of the diluent.

3. The appliance of claim 2, further comprising a joining tube
connected to the diluent supply line and removably connected to the pump body
of the cartridge, wherein the diluent supply line is positioned to deliver a stream
of diluent into the joining tube generally perpendicular to a stream of the stock

liquid delivered into the joining tube by the pump body.
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a punp having a punp body connected to the hol |l ow body; a neta
body including a ferromagnetic material |ocated in the punp body; and an
orifice iwoOtha/qswup body. 15. The cartridge of clpairmstenp/oedres ei n t he
nmetal body is surrounded by a non-netal material. 16. The cartridge
of claim 14, wherein one or nore portions of the cartridge are made of a
non-netal material or are coated with a non-material on a surface that
contacts the stock |iquid. 17. A fluid dose-neasuring device
adapted to be releasably received in a di spensing apparatus having an
el ectromagneti ¢ coi conpri si ng;. . a _housi with an outl et passage
and & connect of par PPeRTRsE e v isafuafd el fh8hE" ormi hgan
i nternal chanber wh eldunhd coid féd prioduciagmunhgadticofuxy t h t he i nl et passage and
the outl et passage, and sai d connector, part being connectable to a fluid
cont ai ner; a2 pieasiag e eaeey! adedapednetic maderdraepaectsd te e housi ng
for recipkggqﬁ'ggdﬁ@%ﬁgthﬁﬁﬁﬁpgxgcghgsed position in which a flow fromthe
inl et passage to the outlet passage is prevented and an open position in
whi ch a flow from tapolenliet madselgelerpndmetamiaeriphgmageteddo ah¢ ovked, said
pi ston co risan rrong &ic actuatign part. for electromagnetic

Bt 2

f
actuation’ Pr?ﬂgl%%?ﬁﬁﬁpﬁyu?ﬁg3@%5%? Iﬁgb 2B '™ Bvher ei n sai d actuation

part is arranged in an outer body. 18. A fluid dose-neasuring device
according to claim 17, wherein_ the actuation part is encapsulated by the
outer body. 5. he apphance of claim 1, wherein the dispensing actuator includes

an aperture for removably receiving the pump of the cartridge, and the appliance
further comprises a loading door which includes a retaining plate, the loading
door being pivotably attached to the housing, wherein in a closed position of the
loading door, the retaining plate holds the pump within the aperture in the
actuator to retain cartridge in the housing, and wherein in an open position of

the loading door, the cartridge is removable from the housing.

6. The appliance of claim 1, wherein the appliance is a refrigerator or a
water cooler, and the orifice is directed toward a water outlet, the controller
controls the dispensing actuator such that the stock liquid from the cartridge is

dispensed as the water is dispensed from the appliance.

7. The appliance of claim 6, wherein the controller controls other

appliance functions, such as temperature.

8. The appliance of claim 1, wherein the appliance is a dish washer or
a washing machine, and the controller controls the washing cycle and dispensing
of a predetermined or programmable amount of fluid from the cartridge in

accordance with a predetermined time in the washing cycle.

9. The appliance of claim 1, wherein the appliance is a baby formula

dispenser, and the controller controls an amount of the fluid being dispensed
-46-



19. A fluid dose-neasuring device according to claim17, wherein the piston
in the closed position sealingly engages with the outlet passage.
20. A fl uwo0 2do@8460@asuri ng devi ce accordi ng to clai m 17 pCRiuse@ioneine out er

body is nade of plastic. 21. A fluid dose-neasuring device according
to claim17, wherein the housing conprises a peripheral wall, a bottom
wall, and a top wall, said outlet passage being situated in the bottom
wal I, and said connector part being attached to the top wall, wherein the

i nl et pasdeye thxcatddgd, aomh a trenpayptuyalof baby forimde déapdnedd t he connect or

part. 22. A fluid dose-neasuring device according to claim21

wherein the peripheral wall fornms a tubular housing, and wherein the inlet
passage and - 48e. onméa@pnaﬁ@agecama al wyeadn wht happliaaegiié udinedicigxi s of

t he tubul ar housi ng A fluid dose- neasurl devi ce according to
claim 17, d\mwpé@rmaflﬁéh%iﬂn@foﬂséa%wé 2B RGN OREed }fa%es%@@e% APPSO I uid to
flom/fronyﬁ pdthfletSisde of the piston to the outlet side of the piston.

24. A fluid dose-nmeasuring device according to claim23, wherein the outer
body has one or nore val ves, preferably non return valves, in the internal

f I fl.u t h de of [
Prssage Lo S PRt S L T S e g S Lo

accordingnbﬁqﬁbﬁﬂﬂhﬁ&mamhereln t he outer body of the piston is conposed of
two parts which in assenbled state retain, preferably encapsul ate the
actuation part. 26. A fluid dose-neasuring device according to claim

25, wher ei n ong, Utiphe BRAKaRAY br DAnd1 CYRLRARRGLNEL ol GBKSY, bPyEece] ve

t he actuation part, erein the ot’her outer body part Is configured to
cl ose off cai'teld(gawre ;nade of a non27etahmfateriial ctese crmad wiihngnaewmateriakbwor di ng t o

claim 17, wherein the LN sed of two parts, one part conprising
t he outlef*%ggggéga t?ﬁ;t%%ﬁ@ﬂ‘éﬁﬁRPconpr|S|ng the inlet passage.

13. The appliance of any one of the preceding claims including the
cartridge of any of claims 14 — 16 or the fluid dose-measuring device of any of

claims 17 — 40.

14. A cartridge for a fluid dispenser, the cartridge comprising:

a hollow body adapted to contain a stock liquid;

a pump having a pump body connected to the hollow body;

a metal body including a ferromagnetic material located in the
pump body; and

an orifice in the pump body.

15.  The cartridge of claim 14, wherein the metal body is surrounded by

a non-metal material.

16. The cartridge of claim 14, wherein one or more portions of the
cartridge are made of a non-metal material or are coated with a non-material on

a surface that contacts the stock liquid.
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28. A fluid dose-neasuring device according to clains 21 and 27, wherein
the part conprising the outlet passage is conposed of the peripheral wall
and t he byoORomosedoB, and the other part is conposed of Phe/usepomeal7ré and

connector part. 29. A fluid dose-neasuring device according to claim
17, wherein the piston is spring | oaded by a spring el enent tending to nove
the piston towards the closed position. 30. A fluid dose-neasuring

devi ce according to claim 17, wherein the outer body conprises a protrusion
to sealingly ehgageAdiuiddosremeatureng dessageantad thbe célosedlposietviedn
preferablxninio thﬁloutlgtg%ﬂ§s?ge.n lectromaratia Hhu%d q9§ganeasuring

devi ce accof |?Pgentso ETHATI0 "aWher 81N etCF'ué) palgsnfeoﬁcgérfcf A0 et passage
have respective sead hogifghitices oetlgapisiggihhd agaaheabhpirtidefinhes cl osed
position, the sealing surface_ of the outlet passage extending to. an
exterior surfad®iplet Pasageygihgousing forming anantgrpalchpiaberghichis Hy devi ce

adapted to be ﬂﬁi@&ﬁ%hﬁic&%ﬁ!vﬁ@l@tlﬂ@irﬁet%éa%ﬁ&é’bséﬁlﬂtl?aoﬁ?cﬁ&tﬁé%s%%yEH@ an

el ectromagnetic coil, conprising: ousing wth an outlet passage
and a connect opaidaphnedbi paridpeanrg ¢omnettapbstwagBuidsmintaineusi ng form ng an

i nternal chanber which is in fluid co ni.catjon wth, the inlet passage and
the outl et passage. ® B meleatss e aP S B ph R o Tk BPuPe Tn "o T o o
cont ai ner, recifropatsih® ooy &b yerna cRBEE PJoditioh Mg whhdih glowdirothtBe housi ng
for reciprocating notion between a closed position in which a flow fromthe
i nl et passage Y% PRSSBER ethepadlel asiage s eirvisntl arbaa/PepBAsiHesR| on in

whi ch a {1 ow f La Dokt &h tRERABOBaLALL BE AL HASSALE idwall owed,  sai d

pi ston conprising a ?érronagnetlc actuation part ectronmagneti c
actuation of tbadpistboromprisives &fetimegegieddteatéai bart for a spring el enent

R N R Nl LN

el ement ext end§

dose- measur i Ngwihevdis @atCe@uaiing phe i§ ladidngdd in Whsfuébddye spring el enment is
a conpression spring. 34. A fluid dose-neasuring device according to
claim 32, wherein the spring elenent is a coil spring.

18. A fluid dose-measuring device according to claim 17, wherein the

actuation part is encapsulated by the outer body.

19. A fluid dose-measuring device according to claim 17, wherein the

piston in the closed position sealingly engages with the outlet passage.

20. A fluid dose-measuring device according to claim 17, wherein the

outer body is made of plastic.

21. A fluid dose-measuring device according to claim 17, wherein the
housing comprises a peripheral wall, a bottom wall, and a top wall, said outlet
passage being situated in the bottom wall, and said connector part being
attached to the top wall, wherein the inlet passage extends from the top wall

to a free end of the connector part.

22. A fluid dose-measuring device according to claim 21, wherein the

peripheral wall forms a tubular housing, and wherein the inlet passage and
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35. A fluid dose-neasuring device according to claim 32, wherein the piston
conprises a stemextending into the inlet passage, and wherein the spring

el enent iwoppovisdé@d ar ound t he stem 36. | n conbipoatiseenoasiai d
dose- neasuri ng device according to claim17 and/or 32 and a fluid container
connectabl e or connected to the connector part. 37. The conbi nation

according to claim36, wherein the connector part is a nale connector part
and the fluid container conprises a fenale connector part, and wherein the
dose- neaswrtlnypaeage aré sligmthedhedlongitudimal hyisdf tontwdivdar hysingit r oduct i on
of the male connector part into the femal e connector part. 38. The
conbi nation according to claim 36, wherein the connector part has a first

and second conpsgct i Aflupd@dbdd-@Ragetiag dydcd QcdoPdink ltochiOIT, aiheesin thBerein in
the first connection position the connecton“garh is pre-assenbled . to the
fluid conafietodyhisaningedaghmuiingate shondiieeniloydrem thpipherde shd devi ce

i's b|OCkeqheﬁﬂmeﬂpﬂﬁhﬁnkﬁshﬂgﬁgﬁg?ﬂgoﬁpnnectiOn position the connector
part is connected to the fluid contfainer and the fluid container is in

fluid conmmuni cation with the device. 39. The conbi nati on accordi ng
to claim 38, rei he ,connect or. rt. is confiqured t ve .bet ween t he
e ot and secofh comfBat g Beertiuhahyos ekt LB FASHRIPER 1 espect
to the fl wutrddldiaReheiond nhaRGialwd] pdferdblyesdd-ertuoh vhlkes,ganhect or part.

40. The conbi nati on according to claim 38, wherein the connector part is
conf i gur edMeEnHRASSHER RE@HoWiRS 7 flud flavi @nbetramuthednté sidea¥ the#ittPdn by a

relative &9kﬁﬁfﬁﬁbﬁ&&@ofgﬁR§&%n?° the fluid container about an axis

parallel to a [ongitudin irection of the connector part. 41. A
met hod for fabricating a dose-neasuring device adapted to be rel easably

received in a dLspepnsi ng .apparat us havi.ng an_ el ectromagneti.c_coi

conpri si ng theg$o||§3#%§d%¥£$£?5““ngge %ﬁ%ﬁ%ﬁ&?ﬁ%@ﬁ%m%@§¥#ﬁ5@ﬁﬂ¥ﬁ an inl et
passage andté KAREEhOpished s dafjoBed6f @b pdrt&ivhRasagsemdRiddktAguUsi ng
formng an internal chanmber which is in fluid conmunication with the inlet
passage afftaimersiarplly gnsaeadete theqctuatipncRifhect or part bei ng connect abl e
to a fluid container; manufacturing a ferromagnetic actuation part;
manuf act uri ng an outer body; assenbling the actuation part and the
outer body to £26r mafhid tose-msasirinhdévithacc8iagtto ataiorop stteréin camer anged i n
the outer ogggﬁdody part has a cup shape with a cavity to receive the actuation part,

and wherein the other outer body part is configured to close off the cavity.

27. A fluid dose-measuring device according to claim 17, wherein the
housing is composed of two parts, one part comprising the outlet passage and

the other part comprising the inlet passage.

28. A fluid dose-measuring device according to claims 21 and 27,
wherein the part comprising the outlet passage is composed of the peripheral
wall and the bottom wall, and the other part is composed of the top wall and

connector part.

29. A fluid dose-measuring device according to claim 17, wherein the
piston is spring loaded by a spring element tending to move the piston towards

the closed position.
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assenbling the piston and the housing, such that the piston is noveably

arranged in the chanber for reciprocating notion. 42. A nethod for
fabri catiwg 2atidss@3neasuri ng devi ce adapted to be rel eapablus20100607v€d in a
di spensi ng apparatus having an el ectromagnetic coil, conprising the
foll om ng steps: manuf acturing a housing with an inlet passage and a

connector part defining an inlet passage, said housing form ng an internal
chanber which is in fluid comrunication with the inlet passage and the
out | et passage and sai d connector part being connectable to a quid

cont ai ner; g%actg&i gdﬁgp Stouﬂ?%gEV§?€camd% ﬁﬁﬂglﬂliﬂ %? %gent into

the inlet pass as Brtand the
housi ng suaberthvdy comerigesi pfbthssmmmﬂl)ﬁg@rdr@ﬁgédnﬂhr‘thbbﬁtl@hpﬁ@%@ge fror

reci procatjng notion and i sprln | oaded by the spring element. and a
fluid contheh Peqﬁ?%“%“dﬂ§§%ﬁ§WH§ Gilsaudtet ¥aswged met hod conprising the
foll ow ng steps: provi di ng the conbination of the fluid

dose- neasuri ng device and the fluid container, wherein the fluid

dose- nreasur i nngIevi Aé’lu'ié dosmneatwdng devie aﬁ¢0;tiii1hgct©ruléa‘hné® whetein bt t he
device is a f|r nection 05|t| rel at} o.the flui.d copntainer,

and wher eEF PR at“ﬁl Rl dake R %88??}"6%56? lﬂg&ué%ﬁ%ﬁ?%aagﬁ?%ﬁ" t ween

fluid conteatme)lth@nm dleeylcro%ed posltaekatle sealing gutfact g thBeoditi gsshge a second
connection posjtion relative to the fluid container, wherein in the second
connectioﬁxgﬁ§h@$6hﬁqﬁ@BH@VFE@bF%O%%ﬁﬂﬁ@ﬁﬁﬁ to the fluid container and the

device is in fluid communication with the fluid container; and

32.  Afluid dose-measuring device adapted to be releasably received in a
dispensing apparatus having an electromagnetic coil, comprising:

a housing with an outlet passage and a connector part defining
an inlet passage, said housing forming an internal chamber which is in
fluid communication with the inlet passage and the outlet passage, and
said connector part being connectable to a fluid container;

a piston moveably arranged in the chamber of the housing for
reciprocating motion between a closed position in which a flow from the
inlet passage to the outlet passage is prevented and an open position in
which a flow from the inlet passage to the outlet passage is allowed,
said piston comprising a ferromagnetic actuation part for
electromagnetic actuation of the piston by the electromagnetic coil,

a spring element tending to move the piston towards the closed
position, wherein the spring element extends from the piston into the

inlet passage.

33. A fluid dose-measuring device according to claim 32, wherein the

spring element is a compression spring.

34. A fluid dose-measuring device according to claim 32, wherein the

spring element is a coil spring.
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i ntroduci ng the conbi nati on of the device and the fluid container into the
di spensi ng apparatus. 44. A dispensing system conprising: an

el ectronrewyoediise®sdl ; a controller to drive the el ect roragnste1o/06wisé ;

a dose-nmeasuring device according to any of clainms 17 to 40 receivabl e by
the el ectromagnetic coil; and a fluid container connected to the

dose- neasuri ng devi ce.

35. A fluid dose-measuring device according to claim 32, wherein the
piston comprises a stem extending into the inlet passage, and wherein the spring

element is provided around the stem.

36. Incombination a fluid dose-measuring device according to claim 17

and/or 32 and a fluid container connectable or connected to the connector part.

37. The combination according to claim 36, wherein the connector part
is a male connector part and the fluid container comprises a female connector
part, and wherein the dose-measuring device is connected to the fluid container

by introduction of the male connector part into the female connector part.

38.  The combination according to claim 36, wherein the connector part
has a first and second connection position relative to the fluid container, wherein
in the first connection position the connector part is pre-assembled to the fluid
container and fluid communication between fluid container and device is blocked,
and wherein in the second connection position the connector part is connected to
the fluid container and the fluid container is in fluid communication with the

device.

39. The combination according to claim 38, wherein the connector part
is configured to move between the first and second connection position by a
relative translation with respect to the fluid container in longitudinal direction of

the connector part.

40. The combination according to claim 38, wherein the connector part
is configured to move between the first and second connection position by a
relative rotation with respect to the fluid container about an axis parallel to a

longitudinal direction of the connector part.
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41. A method for fabricating a dose-measuring device adapted to be
releasably received in a dispensing apparatus having an electromagnetic coil,
comprising the following steps:

manufacturing a housing with an inlet passage and a connector
part defining an inlet passage, said housing forming an internal
chamber which is in fluid communication with the inlet passage and the
outlet passage, and said connector part being connectable to a fluid
container;

manufacturing a ferromagnetic actuation part;

manufacturing an outer body;

assembling the actuation part and the outer body to form a
piston, such that the 30 actuation part is arranged in the outer body;

assembling the piston and the housing, such that the piston is

moveably arranged in the chamber for reciprocating motion.

42. A method for fabricating a dose-measuring device adapted to be
releasably received in a dispensing apparatus having an electromagnetic coil,
comprising the following steps:

manufacturing a housing with an inlet passage and a connector
part defining an inlet passage, said housing forming an internal
chamber which is in fluid communication with the inlet passage and the
outlet passage, and said connector part being connectable to a fluid
container;

manufacturing a piston;

positioning a spring element into the inlet passage, i.e. the
connector part;

assembling the piston and the housing such that the piston is
moveably arranged in the chamber for reciprocating motion and is

spring loaded by the spring element.

43. A method to place a combination of a fluid dose-measuring device
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and a fluid container into a dispensing apparatus, said method comprising the
following steps:
providing the combination of the fluid dose-measuring device and
the fluid container, wherein the fluid dose-measuring device is
connected to the fluid container such that the device is in a first
connection position relative to the fluid container, and wherein in the
first connection position fluid communication between fluid container
and device is blocked,;
putting the device in a second connection position relative to the
fluid container, wherein in the second connection position the device is
connected to the fluid container and the device is in fluid
communication with the fluid container; and
introducing the combination of the device and the fluid container

into the dispensing apparatus.

44. A dispensing system comprising:

an electromagnetic coil;

a controller to drive the electromagnetic coil;

a dose-measuring device according to any of claims 17 to 40
receivable by the electromagnetic coil; and

a fluid container connected to the dose-measuring device.
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