[ 0001] METHOD AND APPARATUS FOR SYNCHRONOUS HARQ OPERATI ON AND | NTERFERENCE
AVO DANCE [ 0002] CROSS REFERENCE TO RELATED APPLI CATI ONS [0003] This

appl i cat iwo 20ioai4e®0t he benefit of U. S. Provisional Appl ipcatuseooNss29

61/ 187,534 filed on June 16, 2009, and 61/233,882 filed on August 14, 2009,
whi ch are hereby incorporated by reference. [0004] TECHNOLOGY FI ELD [ 0005]
This application is related to wirel ess comruni cations. [0006] BACKGROUND

[ 0007] In order to support higher data rate and spectrumefficiency, the
Third Generation Partnershi BNIAANTSORVBARR)DLBHGETer m Evol uti on (LTE)
system has been introduced. The goals of LTE are to provide high data

rates, reduced | at I el yi | ow cost for
operators and cost@%&ﬁ@ﬁ@&iﬁ\gﬂg%M‘ﬁ%ﬁﬁéﬁéggﬂéﬁéﬁﬁE A) systens,
several technphig@ypleipe BRIhSthERYioHE SRANSI PR%athiaDNB! OVi 88941, ginerordat a
rates, reduced | atency, and enhanced QS. These technol ogy conmponents may
i ncl ude, Jungrl 7e3p | Thie conisaRiodthe apptienivngre heyple canppeirst Bhirente ik ks ended
nulti-an%ﬁﬂgg sol utions, coordinated nultipoint transm ssion and
repeater/relaying functionality. [0008] Relaying nay be considered for
LTE-A as a tool to inprove, for exanple, the coverage of high data rates,
group nobility, tenporary network deploynent, the cell-edge throughput

and/ or to provi de cover PCKGROWND EHSTHFHNVENAYONg t echnol ogy may be
relevant in an LTE-A context given the potential frequency spectrumrange

of LTE- epl o nt .and the associ.at ed heavy pathl oss and.t.he aggressive
or ophbat TERTEGHT TR prdarRES RS 8 Bine S P R R 8T RAE A" ban ar eas.
However , hdvdRlge R b pewi&! aw RttddanedLgy may i ntroduce signaling
conplexities that may result in collisions. [0009] SUMVAEY [0010] A nethod

may be inplenented in a relay node (RN) for avoiding a collision. A

collisio i | o | ISt u J a
backhaul “faet Fuf frAE ol O GRRE, gl SLinB S Pl AP ETER AT 1 an
access | uded diue anBerpEsdbility, dabe ankleextbmpib@ragehandsedndikepersé. Bobtvanes may
be a nonoverl appi ng set of subframes with respect to the first set of
subf FameRreppraan of fopmuladtame Pleanrsdnessp pediserenisat. angihe BIFanbesi on

bet wveen afhtaminated during handling and preparation. To address these issues, automated infant
formula preparation devices have been developed. Although using an automated infant
formula preparation device to prepare the infant formula can avoid contamination
associated with PIF handling, PIF as provided by the manufacturer is not guaranteed to
20  Dbe free of microorganisms that can cause illness or spoilage. In order to guarantee an
infant formula from PIF that is free from such microorganisms, the reconstituted PIF
should be heated to temperatures hotter than 160 degrees F for at least 15 seconds. Once

heated, the resulting liquid must then be cooled down to a safe drinking temperature.

25  In addition to providing microorganism free formula, automated infant formula
preparation devices must address other issues. For example, PIF is difficult to pour and
difficult to meter because the infant formula granules are irregular and are prone to
bridging, packing, or sticking to itself or to the container walls. Automating the PIF
dispensing process is difficult because the PIF does not pour consistently or repeatably,

30  and because each type of PIF flows and packs differently. Each type of PIF requires a
slightly different volume of powder to be dispensed for a common volume of

reconstituted formula. It is difficult to reconstitute the PIF into a homogeneous liquid



access link transm ssion and a backhaul link transm ssion nmay be avoi ded by
receiving a data transm ssion froman evol ved Node-B (eNB) and transmtting
an upl i nkwOuUbhjo/gswnt to a wireless transmt/recei ve uni PCrWBRID/038¥d9 a fi r st
acknow edgenent (ACK) tothe eNB. The transm ssion may be in response tothe
recei ved data transm ssion. The RN may avoid a collision by further
transmtting an automatic ACK to the WIRU and transmtting a second UL

grant to the WIR 012]. I n yet anoth met hod i nplenented in a RN,

col lisi oﬁl_ablétfws&fba# e ok @‘Fﬁ’ﬁjs The §?@Hl€glﬁ$r@d% RASRACRGYR be
transm sgj-Q8q fBke BR tG¥BLARHRY tdeh 8ihN@hRh e b3t ariand, dIGhHNhOY an
interface priority based on a collision occurrence type.” [0013] BRI EF

DESCRI PTH @ rfdiEaDiAy/IcNas e hgohaiisnh oppreonl elnadddé@numdartsmatediinfgntmay be had
fromthe.fol] ow ng description i ven. by, way, of, exanple in conjunction with
the accoBRH R PSR R el andby GO eRi Y RS 4| 2ot am of an

exanp] e Long Term Evol ution (LTE) wirel ess comuni cation system access
network; [0016] Figure 2 a bl ock di agram of an exanple of an LTE wi rel ess
comuni cation system [0017] Fi gurMMARY di agram of the channels that may
be used in an exanple LTE system [0018] Figure 4 is a diagramof an

exanpl e network | evel architecture for a relay deploynent; [0019] Figure 5A

is a di agrais &pcanaexppphtas sCpoatded fhprepariny witkin( AJedntainees secdastautzdy
collide with UL backhau] acknow edgenent/ negati veackngw edgemsnt . ( ACK/ NACK)
f eedbackbeVetrgRdTonEirqemeles BThe appagitiy ngtidss adpcepiesifptonligheddp iconigeths UL

accegs | pakidahaa S ”T% %ééf\?}:ae‘r’%og?%%#ﬁg l?%fe'ét@iﬁlg ki fer [frggﬁ%ﬂ\]?wﬁgd;eﬁféél%sdné C and

5D are di agranms of exa e scenario I gure 5A,
[ 0022] Hdigpamss tieAp@ndbr 6Boathe cdntagiean®hohpgacatop fetheanndodasnsligdid tsheply

soenar os SIoM) IPuELAL £5,9C, 010 50 nestert el o[ 90°3) LTS o < @

the contents of the container while supporting the container such that a closed base end of
the container is disposed at an angle relative to the horizontal.

15
In another aspect, an apparatus is provided for preparing within a container a
reconstituted beverage from a powder. The apparatus includes a receptacle configured to
contain the powder, the receptacle including an open first end having a first dimension,
an open second end opposed to the first end and having a second dimension, and a

20  sidewall connecting the first and second ends, a portion of the sidewall being angled so as
to converge from the first end to the second end, the portion having an angle configured
to cause powder bridging at or above the second end. The apparatus further includes a
measuring device configured to receive powder from the second end of the receptacle and
dispense a predetermined amount into the container, the predetermined amount of powder

25  corresponding to the sum of a volume of the measuring device and the volume of powder
disposed below the bridge formed by the powder bridging. The apparatus may further

include a liquid supply configured to dispense liquid into the container.

In either aspect, the apparatus may include one or more of the following features if not
30  already included: The apparatus may further include a mixing device configured to mix

the contents of the container. The mixing device is configured to mix the contents of the



data may collide with UL backhaul data and | ead to a subsequent collision;
[0024] Figure 8A is a diagram of an exanple scenario where UL access
channel swondinmgsreesponse (CSR) feedback may collide w ProTUS200a088%ul dat a;
[0025] Figure 8B is a diagram of an exanple scenario where UL access CSR
feedback may collide with UL access link data; [0026] Figure 9A is a

di agram of an exarrpl e scenari 0 where UL access ACK/ NACK may collide wth UL

backhaul CSR ; ure QB is. a di ham of exa OE cenar.i o vvhere UL
access C@%”Hﬁ%f ‘?5]6”1 ‘H’@O ngthe copateh st "F it Fntaiper is

di agram @ifs &egQl b §h%8 rSIG6NAYJ Bc WaREShtML- ﬁ%%én@ 1&“@%0%&1%1%3% Gk may
collide w h the UL backhaul CSR;, [0029] Figure 11 is a diagram of an

exanpl e tmetdoogntswiahoiconteinbt by raasorbef the enntdincasbay sintaxanparpesiione tand
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HARQ, [omasT OﬁﬁéL@P@eiS?tOi &0 QegiP%?gFB?rﬁBFn&rﬁie&@Sr?ﬁP@“ﬁ%% hBeldeorondighed P ni ng

| nt efd acg prd @E 'cB%{tam[e?%ﬁ@]a rﬁbt@%@nf‘ écﬁt o@dt@ﬁfe‘"ﬁlﬂ?l@é‘r %@taﬁgéra%%% met hod

for determning Interface priorit gure 19 is a diagramo
anot her exaprce a vitirhtod codfiguret mr\rrbmtmtge |rateptafsbcfer prsparsitgythe p0®38&] frémgur e 20

is a diagram of nothe exanpl e method, for determining interface priority;
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device into the container.

15
In either aspect, the apparatus may include one or more of the following additional
features if not already included: The measuring device includes a tube having a first end
connected to an outlet of the receptacle, and an open second end opposed to the first end,
and the apparatus further comprises a valve disposed between the first and second ends of

20  the tube, the valve configured to control powder flow from the second end. The tube is
flexible. The tube is elastic. The cross-sectional dimension of the tube is determined
based on the properties of the powder to be dispensed. The axial position of the valve
relative to a longitudinal axis of the tube is adjustable, and is determined based on the
amount of the powder to be dispensed. The valve is configured to selectively prevent the

25  powder from passing through the second end of the tube. The valve is configured to
control passage of powder through the tube without direct contact with the powder. The
valve is a pinch valve. The valve is configured to move a sidewall of the tube between a
first tube sidewall position in which the powder can pass through the tube and a second
tube sidewall position in which the powder is prevented from passing through the tube.

30

In either aspect, the apparatus may include one or more of the following additional



[0040] Figure 22 is a diagramof an exanple nethod for avoiding collisions
where the RTT and the nunber of HARQ processes may increase; [0041] Figure
23 i s a dvagoammd4sfeoan exanpl e nmet hod for avoi di ng col | i Cons2910049p9 Fi gur e
24 is a diagram of an exanple nethod for avoiding collisions using an
R-PDCCH t hat includes a HARQ tim ng offset; and [0043] Figure 25 is a

di agram of an exarrpl e nethod for avoiding collisions using an R-PDCCH t hat
i ncludes_.a HA of f
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bl ock di agram of an exanple of an LTE wrel ess
filled and sealed disposable cartridge.

In either aspect, the apparatus may include one or more of the following additional
20  features if not already included: The liquid supply includes a first supply tube and a
second supply tube, the first and second supply tubes arranged so that the first supply
tube directs fluid into the container in different direction than the second supply tube.
The liquid supply includes a first supply tube and a second supply tube, the supply tubes
are configured so that the first supply tube delivers liquid at a different temperature than
25  that of the second supply tube. The liquid supply is configured so that the first supply
tube delivers liquid at a temperature sufficient to pasteurize the reconstituted beverage. A
chute is disposed between the measuring device and the container, the chute configured
to direct the powder from the measuring device into the container such that the direction
of powder flow is changed between the measuring device and the container. A sensor is

30 included that is configured to detect powder flow from the measuring device.



comuni cati on system 200 including the WIRU 110, the eNB 120, RN 125, and
the MVE/ S-GW 130. Al though the eNB 120 and MVE/ S- GW 130 are shown for

si npl i ci twp 2oto/mBw0l d be apparent that an exanple of a ReNESI®R/038%d9 HeNB GW
132 may include substantially simlar features. As shown in Figure 2, the
WRU 110, the eNB 120, the RN 125, and the MVE/ S-GW 130 may be confi gured
to support synchronous hybrid automatic repeat request (HARQ operations

and inteyference avoi dance 0048] In addi.tion to the.conponents that may
be f oundfq Eﬁlog‘ef gicERp nRFRRY oftHePaiRY rf‘i%lSH‘é‘g'ﬁdiq??éf Piage WAt B}"@&%@BW 'B with

an opti Oﬁ?owldief”i‘seﬂromr YTRR fnetif¥d_{n@RRiEs I fHIIRNSE ShSd bfs: Py honal
battery 220, and an antenna 218. The processor 21t may be configured to

per f or m ¢¢AR@pe ratixopsden. iRttemgghe nesamvonaizgnthe miXheg dovanes déhiethe214 nay

be in co nication wth the progcessor 216 and.the antenna 218 to .

Fact 1 ¢ atHIRG Torats MoLERIE &R R P Gt f 0 BESOGORSHA DSt teg, an
opt i anal dhade iy tR2EomMBMerd @ndl H8lvdringt 16 RUdklifn 108 apRWR red iR dt diRitivR el Ver
214 and the processor 216. [0049 Tﬁe WRU 110 may be adapted to avoid UL

access baeriHEf ligsid tp $hoeantaimgye jawigg 69 19iale thtgoranerdar p giadetrmcdr ocess
a patter@mgfeﬁgﬁgﬁﬁqﬁg§ﬁ %ﬁﬂlt%EGEEW3§1§k¥@ed by two backhaul subfranes.

The transceéiver cenfrgure ecei ve the subfranes
periodically. The WIRU 110 nay be further configured to transmt and/or
recei ve ACKand NACKnessages based on a npdified UL grant timng to ensure

that t hef & BCEIOHdna0onFiudt 9AS Ob@PWe‘éWhﬁé‘él@é’%m&ﬁéldiﬁ%ag Aeireri MesvermeoBo] I n
addi td onichQ f BeeARoNes, %&%f&ﬁﬁﬁ&? aﬁlBH&doq ngceig}ép[h&%n r ifdiGic§NB 120

5 ol
may | nclude a processor 21 an opti onal menory 215, transceivers
219, andddivceng#s 24id sd et piriccksstod t@&atdraagiddyeanlcointhic gondhet.o Fpldowiagm

bandw dth managenent.. The transceivers.?2 may..be in ¢ nication with the
pr ocessol’°3¥P Ogr?ﬂmél?ﬂ”é% HES 1 Gt 1GePf AR By LU GG *Bcept i on
of Wi rel @§f tONMHYIGAS IRNRE ddIRRr@NG #R0ddRYri s%@mn%}ﬁicfneﬁlet Qep Ble ag/@iagl ity

Managenment Entity/ Serving Gat eway (NWE/S—CNV9§3 ich may include a

pr ocessosuffi@gniwligiid agnuelst thontetal | icaieet ddntmony ap@ynt. [ JOS1jteTioé roNBNE260 nay
o S ORE S A  1 S3813 W ASETPPSIORY er e «
pattern RhsttahgRBorRELBS HispeRih@ RS delfvelih@¥RPs Bycukd§imultancously. The step of
continuing to rotate the container includes reversing the direction of rotation for at least a
portion of the duration of the step. The steps of delivering and continuing to rotate are
repeated. The steps of delivering and continuing to rotate are repeated, and at least one of
20  the repeated steps is performed using a liquid of a different temperature. The step of
delivering is performed using a liquid provided at a temperature sufficient to pasteurize
the reconstituted beverage. The liquid supply includes a first supply tube and a second
supply tube, the first and second supply tubes arranged so that the first supply tube directs
fluid into the container in different direction than the second supply tube, the steps of
25  delivering and continuing to rotate are repeated, at least one of the repeated steps is
performed using a liquid from the first supply tube, and at least of one the repeated steps

is performed using a liquid from the second supply tube.

In still another aspect, a method of dispensing a powder into a container is provided. The
30  method includes the following method step: Providing a dispensing apparatus including

a receptacle configured to contain the powder, the receptacle including an open first end



backhaul subfranmes. The transceivers 219 may be configured to transmt the
subfranmes periodically. The eNB 120 may be further configured to nodify the
ti mng ofwoCKemdsNACKnessages, and nodify UL grant tim RgTIUS2@0988929 t hat

there are no collisions between access and backhaul |inks. [0052] In
addition to the conponents that may be found in a typical RN, the RN 125
may i nclude a processor 240 with an optional |inked nmenory 242, at |east

one transceiver_ 245, an. optional battery 250, and an_antenna 255. The
pr ocessof Vb At JunSion Ghrwan 16PN $Ht APIIARE 1 ST 1t snd GPTiRAT er ence

avoi danc@coddQinkdndfdnC ghd/ £kidédall ’Eﬁﬂn&ﬁn% RhCRRTHRY §@bh@RBndY, bfpokish Bf deessor
240 and the antenna 255 to facilitate the transm ssion and reception of

wi r el esssidonatlibdisaanged so Antoogmivergalfrdnathedingt @Bi0torthy sétsendised! thapotienRN 125
to power, the transceiver 2 and t he .processor, 240. 53] The RN. 125 may
resol ve U epans B£8Rﬁ%‘HFél§°oFWS§iP8W§& %ﬁ B 8%8%%&VL’3§%5‘%’F89‘1 589 dREi gur ed
t o gener gikfenBin@aph&atus Qfso ifd €Rs AGRES Srid v NBs fighl korReiveypolvaer haakhau
subfranes. The transcei ver 245 may be configured to transmt the subfranes

peri odi ctikisgconttpad R thexscepsaelhend dippanes a pedeicgumed ameunpidicr fic cpatattichi ng of

ACK and i f . m nspire. th there are
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di agr am mktaduhiag chaitoand thdablumyofbgowide didposainbetuarnpt eriddEfaurt esn $00.
Referring to Figure 3, the base statjon 310 nmay .include a physical |ayer

311, a niRIVeEn ikdeings dbatRehoq pise) inpladles they follogting msdiadaptertakieniding13. The
physjal r r b, t at.l :
conn%ﬁic%éﬁ&%fgq%%ans S%Fgcﬁgﬁﬁg égfhgigﬁg%mﬁﬁgﬁdggﬁngdglgggmﬁé?mrﬁ%ited

t o, BroacwmasmterChannel (BCH) 314, Milticast Channel (MCH) 315, Downli nk
Shared Channel (DL-SCH) 316, and Pagi ng Channel (PCH) 317. The WIRU 320 may
i nclude a physical |ayer 321, a nedium access control (MAC) |ayer 322, and

| ogi cal ¢hanR&hsd 383 indhRIcPBYS|dtahot 2%Eth32bl18RM et MedilMal | RY@Fes328nef the
WRU 320 may conmmuni'cate via transport channel s #hat may include, but are

not |i m mebutiog dopict micl8learddbThanmehn Epin SOE)iIrg2nd nednRégidonthasewsd

Ch | 325. Th hysi | | f.,the b ti 310 WIRU
320 My ¢ BB oo IR seeli il 814 iRt Ran® b RS w1 o
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Channel ( 2, Physi cal ntrol Format I ndicator Channel (PCF
333, tube ends. The valve is configured to control powder flow from the second tube end, and

the step of dispensing includes opening the valve to permit the predetermined amount of
powder to move from the second tube end into the container. The step of dispensing
20  further includes formation of the bridge within the receptacle. The measuring device
further comprises a tube vibrator configured to apply at least one pulse to the tube, and
the step of dispensing further includes the method step of actuating the tube vibrator. The
step of actuating the tube vibrator is performed following the step of opening the valve.
The dispensing apparatus further comprises a receptacle vibrator configured to apply at
25  least one pulse to the receptacle, and the method further includes the method step of
actuating the receptacle vibrator. The step of actuating the receptacle vibrator precedes
the step of dispensing. The measuring device further comprises a tube vibrator
configured to apply at least one pulse to the tube, and the step of dispensing further
includes the method step of actuating the tube vibrator. The step of actuating the
30  receptacle vibrator precedes the step of dispensing, and the step of actuating the tube

vibrator is performed following the step of opening the valve. A method of preparing a



Physi cal Hybrid Automatic Repeat Request Channel (PHI CH) 334, Physi cal
Broadcast Channel (PBCH) 335, Physical Milticast Channel (PMCH) 336,

Physi cal wowniomkieBhar ed Channel (PDSCH) 337, Physical BplriuskoiBloassed
Channel (PUSCH) 338, and/or Physical Random Access Channel (PRACH) 339.

[ 0055] The LTE networks shown in Figures 1 through 3 are just one exanple
of a particular comrunication network and other types of conmunication

net wor ks may be used. The various.enhodi nents may be inpl.enented in any

Wi r el esSTEBHTE BeveEe LR @@%m%g’r%n &PORYIcE MCsles PEFViding & reearing
conmuni Cadyi [ i ty bH i ide

I nter ope?égéﬁqﬁn%?g?l%?hﬁﬂg%?gnv%%g c?‘égg%(lwm%q%%%@(%%@%g%%&%yg%ﬁq for
Mobi | e coorthei eataimmsind @SMxingCdelacDraifmiuod Wuhix {hkeopcossy thCOMY2D00) ,

Uni ver sal, Mobi] e Tel eco ni cations stem (UMIS), Lo Term Evol yti.on
(T AbloSRE b el FET L braper Sy Ao e A BPUBU e dB e teeb e g o

of expd angdvw s intb iige YoHtdiRS d@iﬂ%ﬁﬁ% HERLS a3JoltidsIESCd lobe dequireddilAyPaYESEhtLONg
Term Evol ution (LTE-A) context, but the various enbodi nents may be

i mpl enenéfdiflvihtosthy contpiare 8ad svrna vbisathconixredtidicogy. [ 0056] When referred
to hereafter, the termnology "Macro Cell"™ may include but is not limted
to a base station, an evol ved Node-B (eNB), or any other type of

i nt er f acThgredephleischpgddl 6 ppdmop poatderigridgingin hedres thae torhbigadrefth thden
referred to hereafter, the term nology "Hone Node-B (HNB)" may include but
is not | f9HRERrseBbly PEAEdess Iedasermine 15 bPREEET NoidE 2B gle Nefhangcal

fent gcel V. 1n i ! > operating in
a d f(‘:)Us:edllaslﬁ {shg%?%%oﬁét%ga% t\[/q\ngpg\%,%ésrs@H%%ﬁgﬂ%ﬂﬁwﬁgﬁ@g?kesﬁ% to hereafter,
t he t er neamsidegy it the' artrayberdfagdvaritagdons the ddyvideetdivedesad hhe iRk eadivhitegdMRU, and

the term nolo " Un" refer .to the link between the RN and, the eNB.
[0057] R yimEPoEy “sEICo 47 BUVSE HFEiaicrisnadtale S0rins Pl PAShaRG IR0 For
exanpl e, ydilerSANRLAGR REchhigMs dathth haldesice 9r oup nmobility, tenporary network
depl oynment, cel | - édge t hroughput and/or to provide coverage in new areas.

The potential frequency spectrumrange of LTE-A deploynent and the

assogc] at heav ath | oss y | ead t.o aggressive propagati.on, conditions

Chat 1t as 15 BpatnatFalhaRisy FtentEl et SRAYERE WiftsTe EFeds b3hscsa) one

exanpl e fkedanpel pitie kethelverica hota@Rievé fulf HId vahifofth ayixBGRIFENTEIRT evich fekepi ct ed

in Figure 4, in which a RN 405 nmay be wirelessly connected to a radi oaccess
high concentrations of PIF. The resulfing formula is substantially free from lumps or

bubbles.

20 A method of providing pasteurized infant formula from an infant formula powder is also
disclosed. The method provides pasteurization and subsequent cooling to quickly and

casily provide a formula at a desired temperature, for example, body temperature.

Modes for carrying out the present invention are explained below by reference to an

25  embodiment of the present invention shown in the attached drawings. The above-
mentioned object, other objects, characteristics and advantages of the present invention
will become apparent from the detailed description of the embodiment of the invention

presented below in conjunction with the attached drawings.

30 BRIEF DESCRIPTION OF THE DRAWINGS



network via a donor cell 410. The connection nmay be inband, for exanple,

such that the network-to-RN |ink may share the sane band wth direct

net wor kt owownroel4ese transmt/receive unit (WRU) |i nks WRCThisaomiosssdonor

cell 410. In an outband exanple, the network-to-RN Iink may not operate in

t he sane band as direct network-to- WIRU | inks within the donor cell.

[0059] The RN may be a transparent RN, for exanple, such that the WIRU 415
of .whet her or not it communicates.with the network via the RN

is not re. i
405, oraﬁgngﬁ-%%ﬁé’ﬁéﬁpé?ﬂwﬁﬂfi‘?’ﬁ% fihpepmated dntepifouy d3YI5¢ i s aware of

whet her OFigUQTisJ&ch%ﬁaﬁ@ﬁﬁb‘ﬂie%fitﬂtgin‘féﬁd? of iR d%‘%fc%"f![ﬁig(!la the RN 405. The RN
405 may be part of a donor cell or control cells of its own. [0060] If the

RN 405 i Bigpans angdnldarped dowmf tioeddsinglBsenitiiy oRMc4BSicpmy Fimtl. have a cel |
identity (I of its pwn t may have relay.ID._ln.the case the RN 405
isin coﬁ'%r%saé]fm%aég?(gw ?Vqtfltﬁée 'W%{lg Hign Oié%élqﬁ’ ecoé%tlg‘gl' one or several
cel | s5 angigas Wy hemphy 8iagaht bR Ritios @bderibBeatd doyltramys’ééﬁl orayidedee bn each of
the cells controlled by the RN 405. Sel f-backhauling (L3 RN) and "type 1"

RNs may bigel -t his type of relaying. [0061] Atype 1RN nmay be an inband
R S VR

separ at e [0) onor ce e ce ave err own

physi cal Figel ks d fownithgidie oRMemgthdd e dringyinfaht fofmaRtustg thbanned f,
reference synbols, and the like. In the context of single-cell operation,
t he WIRFi8aY recei ve schedul i ng informati on and HARQ f eedback directly from

t he a i ; o] : | s may
i ncl Jlff{(;le, U?%%ér%pzetc f %1%7%%?%0 '? %Hgﬁgﬁﬁe@{ﬁ (lléﬁéé%%lgta%ileag? %tl-lg @ea(feg g%ﬁel st at us
report, Bigdlan acknow edgenent (ACK). The RN may be backwards conpati bl e.

To LTE-A_WRUs, it be possible for a type 1RN to appear differently
t han anAEﬁogww%mé)%%ﬁaeﬁp R FER PLoHer BRI BRAANELT BRRAEIRIHES 1 0062]
For inbapd deglcayfpg, 1the eNB-to-RN link may operate in the sane frequency
spectrumas the RN-to-WRU |ink. An eNB that is attached to a RN may be

r ef er r edFigol @& aapatigpeotiveensy (CDENBYcepTavde ¢iNFig r himsam assambledigondpugagion.

interference. to its o recej.ver. i mul.t anequs. eNB-t o- and RN-to- WTRU
ety B P NGy Rl B o b e R Rt TR YRS b e w ¢ hout
sufficient isolation of the outgoing and incomng signals. Simlarly, it

may not be
DETAILED DESCRIPTION

Referring now to Figs. 1 and 2, the automated infant formula device 1 includes a hopper
assembly 18, a dosing assembly 70, a dilution assembly 200, and a mixing assembly 150
20  enclosed within a housing 2. These assemblies 18, 70, 200, 150 are used to automatically
prepare a reconstituted and pasteurized infant formula from a powder, and are described
in detail below. The device 1 receives a serving container 500, such as a baby bottle, and
is designed to dispense PIF and the dilution fluid (e.g. water) into the container 500, and
then reconstitute and mix the PIF within the container 500.
25
The housing 2 includes sidewalls 4 and a closed top 6 and bottom 9 which provide a
protective enclosure for the hopper, dosing, dilution and mixing assemblies 18, 70, 200,
150 therewithin. The top 6 of the housing 2 includes an opening 16 which is selectively
opened and closed using hinged lid portions 8, 10. The lid portions &, 10 can be lifted to
30  provide access to the interior of the housing 2, for example to permit loading of the PIF

storage receptacle 20 and water storage tank 202, which are described in detail below. A



possi ble to receive WIRU transm ssions sinultaneously at the RN when the RN
may be transmtting to the eNB.[0063] One possibility for handling the

i nt erf er anoeoprakicem may be to operate the RN such that pCmarSBNoi03sRDt
transmtting to terminals when it is scheduled to receive data fromthe
donor eNB by creating gaps in the RN-to- WIRUt ransm ssi on. These gaps,
during which termnals may not be scheduled to receive an RN transm ssi on,

may be cpreated by. configuring nmultipedia broadca ti cast services

( NBVB) sfrﬂgrécmg é’cﬁ*ﬁ‘éfﬁ@ﬂ SHBE%%r%O@WB%?%%{}ﬁ?Ig%ﬁ v tRSTANE BYE M i ssi ons
may be fagidol Hahi&IruRYHAR! in@iu'dﬁl‘g' LHifNYzd %cf‘i‘eﬂ@kr‘a%&é B fora8s @beigs ONs 1 n some
subfranmes. [0064] Rel aying technol ogy nay be one of the technol ogy

conponentststus.oThefrpntefaeing srdewdl 9i adgo iotlafé¢sengmss 1 Yirtth whedhpbe containee}(0 iedge

t hr oughput d, cover age extension. The depl oynent of relay technol ogy,
homever,lnﬁ’a?er&pq*u&lgﬁfm%%%e'chal | enges. One of those chal |l enges nay be to

ensurge efficiency on backhaul 1ink bandw dth usage whil e mai ntaining proper
HARQ operation i ssues despite constraints generated by the gaﬁ@ai n MBSFN
subf r anelnctbafliugtinted coodintent. e eantanea$08as mthe faspr efracgoncitipaakaby[ 0065]

Downl i nk )...hackhaul b voi . de [ ps..h the RN
Cowirru r 910 g At SR 8RR A AR oS s bl e i

the DL ab&ess510.Mkhe didovere308 hineineluds anedwkdidiaatctoraetiaporsion 604 défirengipl i nk
(UL). For example, to perform UL backhaul, gaps may be created in the UL
access | thgrizeof therpnsnisgahihedop HfidReS e caipinei Adhihs Sutss erpliery ot thseck

per f of meg, : 7| : : i y | ead
to co Iigol1:[)1%-]!5?ggj‘etﬁﬁl élgghtl etil{fag c{eghsOf“ﬁ{)rtl fEWII'{R n%lgﬁgﬁk}llﬁgﬁg%fgdstisgn Irlfmd t he
UL backhaudipple nkseqdRly (not eidB/t)r dhs nogsinonyQ0 i8clndes acdnypeer BRN 518y not be

required to sinuyltanequs| cejve and transm.t an the sang frequency,
these coPfPedigidarie dhe tahgl.%nwfelﬁﬁcmwpg R P tudalats Shihe CORAINE WIRU.

[0066] Seygeral collision scenarios may occur. Some of these scenarios are
listed in Table 1, together with a description of when they may occur. Wth
t he exception of scenarios 7 and 9, the comon configuration for all the

scenagri og i st hat ungra nunber Cﬁe used for ackhaul . Subfrane
bt A TaC4 gl B YARAY gR eGPl Gk 1 iy be
si gnal edstbing PEF, BNl @fccaptMISkMrites §0 Watkthstlrhica iR refeptdtee 2o cablE tiare nunber
n may carry the conmunication of resource grant (DL or UL) to the RN by the
eNB or t drops from the receptacle 20 into the dosing assembly 70 as required.” The receptacle
20 is a large, generally pyramid-shaped container having an open first end, or top, 22, and
an open second end, or bottom, 24 disposed at a location opposed to and generally
20  underlying the top 22. The receptacle 20 is supported on the inner surfaces of the
housing 2 adjacent the upper end of the housing 2 so that the top 22 underlies the lids 8,
10. In some embodiments, the receptacle 20 can be locked in place using appropriately
shaped brackets (not shown) formed on the interior surface of the housing 2. The
receptacle 20 can easily be removed from the housing 2 through the opening 16 to permit
25  cleaning. The top 22 of the receptacle 20 is covered by a lid 36 to prevent contaminants

from falling into the receptacle 20, for example when the housing lids 8, 10 are opened to

refill fluid storage reservoirs of the dilution assembly 200.

The top 22 of the receptacle 20 is rectangular in cross section, and is sufficiently large in
30  dimension to facilitate refilling with PIF. The bottom 24 is circular in cross section, and

is small in diameter relative to the size of the top 22. The receptacle 20 includes



communi cation of the resource grant to the WIRUby the RN. The col lision
that may occur in subframe nunber n+4 nay depend on the type of

transm sswonoovi4bwh t he backhaul and the access |ink i rCIaistoiamssonunber n,
as shown in Table 1. The scenarios shown in Table 1 assunme that both the
donor eNB and the RN may not col | aborate on schedul e deci si ons ahead of
subfranme nunber n. For exanple, the eNB nay not comruni cate its resource

ot connilfEbed P SEsBebee S oeAg PAReR e | D Ste 26Kis e of

ti me. | NFARNTEERYo 305N & SHRar b 26Q Eﬂ%!—%ﬂé& APPELCAINR oFhi s
application clains the priority of US. Provisional No. 61/187,949, filed

on June 4% in2D0® res*p‘h@ix@dmemqrti@fs 38,40 amphdhngbeumemﬂe thmr@bportmn o4 por at ed

"4t ee T8 R ppat Beonr andROREHRg VU GRETIUN FRG “ad R Sr

beversage2d.r ethailRRWEed cmdodinicat, @ﬁ@i@cé&idﬁ@% incAldef 4@ Ridewalld Zhaldf ant
formul as are avail abl e ovvdered infant formula (PIF) is wdely used due to

its por t@hiemiatl26d dprat San Siaagiths mp%%ﬁ%@@hm dovealladGbvie Figh@xpénse.
Hovever , whRICERALE Eld?vg%%?s{] 2a({ %gg.l I2‘%‘d at t’é}ﬂﬁ 04: : ng gdg) ﬁar'?&?lgy tag%ldagﬁféc@r}glgg%e?gtss and

the PIF can be con daring reparati

these i susaxiayl omat efer arfodnd, ik @dflémécatopj’a&@alﬁraigl@ﬁB@éWedHF ahaveigheen
devel oped. Al though using an autonat ed infant formul a preparation device to

prepar e teveithe seaend gidmi of thareosriatle 2 eéqrtra@ﬁOﬁ%\éiS@WS%’s@é@Pra@eéwﬂ b PIF
hand|§ ngpc Elthc1aR fBFnﬁé’d Sedlaie tper %F%né’nélaighwh% (%%0@(3% S gg}g@sqglawe be free

of m croorgani sns at can cau ess or er to guarantee
an i nf anto thoventica. fim dmﬂhsl%raltdda&mboshﬂwr&efoi emmlslacihe taper mrgieg&lrii; sns, the
reconstituted P uld b heated. to tenp Iures hot t han 160 degr ees
E for - at Aagamaihy 5@8 Ten\iae fRbpdimenppdie © 1R ROty i #lirehist t hen be

cool ed dgydnt 94 %a?%is% 1961{1&(&1{‘19\»21%{1? 9{&%{@ anhmaaﬁﬂ uli @Rc hignuMral 44 99
m croorganismfreé fornula, automated infant fornula preparation devices

(rjrufs]E adfldlewe@tadnemmggtéla é@erddﬁror@oaa%a@ famﬂlﬁaltqzssfoctnatfqn&ﬂthe bradgedsim tl'lmd .
| ult t ter ecayse t he F.an irrequl ar an
e B onseniSopFianagS ARG et B M e A Be i fRLIE L he eont ar nor

wal I s. Automating the PIF dispensing process is difficult because the PIF

does not pour consistently or repeatably, and because each type of PIF
fl ows an@ihprserEacle 2O ey whfidigntlysaecd te yioee gfouph PIF fjgpycssl sgrvings. In some

embodiments, the receptacle 20 can be sized to have a PIF storage capacity in a range of
about 10 to 50 ounces. For example, in the illustrated embodiment, the receptacle 20 has

20  a PIF storage capacity of 25 ounces.

The receptacle vibrator 50 is used to facilitate downward PIF movement through the
receptacle 20, as discussed further below. The receptacle vibrator 50 is disposed adjacent
the upper half of the receptacle 20, and includes a vibration generator 54 arranged to

25  provide one or more mechanical pulses to the sidewall 26¢ of the receptacle 20. The

mechanical pulses provide a vigorous, low amplitude shake of the receptacle 20.
Referring now to Figures 2 and 3, the dosing assembly 70 is disposed in the housing 2

immediately below the hopper assembly 18. The dosing assembly 70 includes a dosing
30  tube 72, a dosing tube vibrator 104, a pinch valve 90 and a chute 120.
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slightly different volume of powder to be dispensed for a common vol une of
reconstituted formula. It is difficult to reconstitute the PIF into a
honogeneowe 2bicg4sbhat is free of bubbl es and/ or powder PCurgsgo10/Dbs®2ver y

i ght powder has a tendency to be carried in the air to other parts of the
machi ne whi ch can cause difficulty in cleaning the device or maintaining
reliable nechanisn1operation. In addition, an automated infant fornula
devi ce t be lo a be easily cleaned and |nt ed. SUVVARY I n
one aspe ke d%swgatﬁévsﬁg hqqgo FAEEY by NS aneg T eRi H5Smssiater o

reconst i ﬂfétbgaomeaf@%e&éﬁm@zm%% opdin§ecBRPEE BT ASprod&d 14d8S fitkt bREEPt acl e
configured to contain the powder and a neasuring device configured to

recei ve Thenpowemgtd tﬁmetdq@allyead@pechmtb tianldngiteivend sristiBef powdesptialt o t he
t ai he f I d i quid | f dt
i spense? PR o e BT aie Kot Hofr ity Lot e B o i P a Lo i x

t he cont patphedfoftthe€bsieih all Bﬁﬂle\mddpﬁlcfelmp Ortfel ddgink MgbeCiO ML Bbikeflexshie Bnd hat a
cl osed base end of the container is disposed at an angle relative to the

hor i zont elpstic} ndais pravededasile & crosgmcciiopalrdimarsionsthat is Wi wanined bagpd@nahé ng

W t hin al%B&%%éQf%e OWS&qn%%d% §§%dbeverage froma powder. The appar at us
i ncl udesPa Fecept acke cont %o contain the powder, the receptacle

i ncl udi ng an open first end haV|ng a first dinension, an open second end

opposed to the first end and having a second dlnenS|on and a sjdewal |
connect i hee PiReh F3lve PO trlisnasedbbrivesithe ﬁéStﬁ‘éii sond6nds T 76108 digeflosingei ng

angl pd SRlbésfztaRd ‘Ps%yﬁ @24 kS QJHtEoﬁ“gg\‘iéﬂéﬁi V\J@ tﬁe L8nd BEL G o 1{1}9 doélﬂgeporti on

havi ng an angl e con ured to ca gl ng at or above t second
end. Thetuhpfar atheidiahrtaliver 90 mclluddseastuhe smttrpang kﬂ)é\dlspes@bcnf orgpuidetbft o

receive er from.the secon n f.the receptacle and dis

pr edet erﬁﬁﬁgan&m e %pwﬁ%geﬁﬁﬁi%? flisposed ga t %a@tew?rﬂh%w%ﬁ? obs powder
COfreSpomeBQngQﬂ%hQMé%ﬂkﬁﬂﬂﬁh%@bqﬁﬁm@Bﬂé$§hQ%R%H@B@ﬂn@%Ykﬁﬁn&ﬁﬁzthe vol une
of powder di sposed bel ow the bridge forned bg powder bridging. The

appar at ubetwagn 4 first hesitiomaidmecand pepitiah dompd lineb rhlfanwr@do the ldhgpelimsé | i qui d

of Ok T 3 P heesple 20 i SRS pshiFen R A B R s By ey O ™

further {9164 dr®d2m xi ng device configured to mx the contents of the
container. The m xing device is configured to m x the contents of
t hecont ai ner whil e supporting the container such that a cl osed base end of

the cont g} Dafe F§51tqdn %%Segﬁr?san@s”tg' 0538111 @%M/ {i&h 198111{ A 98b)T/he

m xi ng device con mx the con e con alner
rot at i onamaf pih¢tebladnt @l arreldls@bwdtcmnlya@dyaa:emetb;jﬁndpwaﬁ apart froinhen batse end. The
m xi ng device is _configured to mx the contents of the contai ner by

al t etthat PSitpheneotithe é@%l%tue? TErreddEnirarebpasdtoms &if Rppoec ¢igeass on
directi Oéb?‘resﬂ_(lﬁﬁhﬂg éﬂp‘?&xlmately to the outer diameter of the dosing tube 72. In the open

valve position, the dosing tube 72 is not compressed by the valve 90, and thus has an
open, cylindrical PIF passageway 80 extending from the first end 74 to the second end
76. The second position (Fig. 4) corresponds to a closed valve position in which the

25  block 98 and pinch blade 100 are moved to a position adjacent to the panel 102. Due to
the flexibility of the dosing tube 72, the dosing tube 72 is diametrically compressed
between the pinch blade 100 and the panel 102 to an extent that the passageway 80 within
the dosing tube 72 is closed, and PIF is prevented from flowing out from the second end
76 of the dosing tube 72. Upon return of the valve 90 to the open position by retraction

30  of the block 98 and pinch blade 100, the dosing tube 72 elastically regains its original

cylindrical configuration.
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device is configured to mx the contents of the container by including a
peri od of container non-rotation between periods of container rotation. The
angl e of wo 2au/sswer pendi cul ar to the base end rel ati vePprwo/usb@olssz ont al
is selected fromangles in the range of 45 degrees to 80 degrees. The

m xi ng device conprises a holder configured to secure the container, and a
notor configured to rotate the holder. The apparatus further conprises a

vi brator configured to vibrate the receptacle for dispensing the powder
fromthe receptacle into the neasuring device. The apparatus further

conpri sef, f@is\oRfigl@fiok Y piat €dvd 90 ¥dtbrabEahtthe dFERASHIbE NY t&l etk FbRY
di spensing the powder fromthe di spensing device into the container. In

ei t her asfobeP]F thheughphadetinstubay? imsichdevagnibaiothe malve 96 do¢dmt idoketthni ng

addi tional  feat sf not already included: . The nmeasuri devi ce incl udes
2t ube ninasd BT Thisalins s by b PSR R PER P PHE of Beadlsci e and an
open secichaaneh, @m@@ﬂﬁdnéﬁn%bm‘ offthE vaRE 90 archdt B RBPRY BE WecKyUurTiFher
conprises a val ve di sposed between the first and second ends of the tube,

t he val v¥ogohtnagigney stnge dimtalet blpdand dpsifipesg etonslbhe thedevies @he. The tube
is flexi T e i l.ast T SSS ' |, di | OF t he tube
s det or Bt ERE SR Bio S GRS R ES SR T SRR BB "The
axi al posid/érdnteeferc igh PEH fl@w tigbagh the pagsagewangp.t udi nal axis of the tube is
adj ustabl e, and is determ ned based on the anmount of the powder to be

di spensed. The valve is configured to selectively prevent the powder from

. ' . : 9 t
pass{ng {fi @H%vél?@%@\%@%}%;ﬁ{%%{}em% Cafd! V\?\;{P s&BhY End 56 6PMEEYRE O

control passage O e tube out direct contact"with the
powder . {hbe 7%alie parsicelappositionve]thepindhealvab eclatsvectoniid lpugiadiitad arbwé a

sidewal | of the tu bet wee first tube sidewall sition Lnh which the
powder cHii 9888 ﬂi‘fﬁ%?ue}ﬂn% Wét%ttﬁwoawcaogaié&ﬁwtﬁr&ééh%?%@wépﬂe fosi tion in
whi ch t hgetpevleheivdLhEY@aRE Bkifd RFE PASHAThd REOHGIVE B@istiH IR clbdrdel t her
aspect, the apparatus may include one or nore of the follow ng

addi t i onpdsiteat Urhespasitianos detierreiadg by thsl rdeadticsTaféhe patiptlacpevdendd bdes an open
recept acle first end havi.n first, di mension, a en recept.acl e second
e B o cdiSantd on S a0 i 8 B Sb0 TS R o, TR St SR RSP ang
a recept g&slitonsdfABNGInth ¢ANE @Gthinlic hBesifeL eRhaehEaxidl&igtiabtiht agRRhAGLe second
end. A portion of the receptacle sidewall is angled SO0 as to converge from

the receptiated Injgtier capgdineents gherpedpraded W sdixendvidpythethrusipy2tdndrihthavi ng
an angl e i Leqi . .he T cle
cecond Rt hE Rt E a T, P ORRL WBE (2 B 1L BP R M AT RRLE " n
connect edhlt©90 b Beerpiaicl e second end, and an open tube second end opposed
to the tube first end, and the apparatus further conprises a valve di sposed
bet wén the tube first and second ends, the valve

In the device 1, the only mechanical valve provided to control PIF flow is the pinch valve
90. There is no other mechanical valve or control device within the hopper and dosing
assemblies 18, 70. Instead, the device advantageously uses the powder bridging caused
by the receptacle shape to provide a valve function within the receptacle 20. In

25  particular, when the valve 90 is moved to the open position, a predetermined amount of
PIF is permitted to exit the dosing assembly. The predetermined amount of powder
corresponds to the sum of a volume of the measuring device above the pinch valve 90
and the volume of powder disposed below the bridge formed by the powder bridging
within the receptacle 20.

30

The dosing tube vibrator 104 is used to urge downward PIF movement through the

12



configured to control powder flow fromthe tube second end. The

predet erm ned anmount of powder corresponds to the sumof a volune of the
measur i ngwoevicceswbove t he val ve and t he vol une of powdecTtdissposssy2bel ow
the bridge formed by the powder bridging. The receptacle sidewall converges
at an angle in the range of 35 to 65 degrees relative to a |ongitudinal
axis of the receptacle. The receptacle sidewall converges at an angl e of

approxi mately 50 degrees.relative to a Jongjtudinal axis of the receptacle.
The. ¢ ecolfsR f@g?,sanﬁgqrgwﬁmts_f@ﬁ BYﬁCPﬁé’_“a%Jﬁ]é? gfﬁh@?ﬂl%@&%ﬁ adreths
refillabligch TN6c DG REPERE nfovied tRaPb S JsBbnaNdi S8 AduAhSRRRAR Brccartri dge.
In either aspect, the apparatus nmay include one or nore of the foll ow ng

addi t i onddsifgetabevibsatorf 1(Hot deboseddyl)dcent [thdabingTinbe 72,qoid dndudeplayibragéudes a

first supply. t and a second supply tube, the firs ngd second .supply
Lubes o Eisthutr D5 et GRS S8 G to b oshat BT sbbseRla i daSFE RS 7R

cont aj neThé feehahi@l FibesPré@8ES DAghldAR 16N ANFAGRAIREhSite T the 8oknes tubbg2] 1 qui d
supply includes a first supply tube and a second supply tube, the supply

tubes are configured so that the first supply tube delivers liquid at a

di fferen e I Q.. t f\ -t he. | y..: liquid
supply i fs{e%%% %%n&g%g%@?ﬂgc@?ﬁeeﬁpi 1% %? 1g§“3%%ﬁnv§d ?u%gj Oélgw%{;artstﬁr%]‘i%ﬁﬂé% at a
t enper at ¢nde7 soffthe dosng tube, fnddt eseditd ecdifeet the Clonsditcctibiedf the PEF, 8gehat A chute is

di sposed between the neasuring device and the container, the chute
conf i gur &het Bedirdoriverl) ipengiee: FIFfaHatniea anglrheotavscd0% dio t he

cont & ne%aﬂb{ﬁ!&, Ry NOOHARE ROPRT BRI il: QoS IRARRGRABRY neen Lhe

measurin evi ce an e container. A sensor IS Inc at 1s configured
t o det ecilignodwieth tht wgftndinaltaze 4P raegptady 26 s Itipassesthheughabpdating a et hod
of preparing.a reconstituted.heverage within a.container from.a powder is
pr ovi Qedt.ulb_?%%’ tﬁ@;ffmaﬁr?fém h HEoRY M%%l%(qef@mﬁa CQRIHE" axpy g}c%'r;g“ea

cont ai negnytd1 By FskpRicd Y b Bpe 88 fotBhed REHE ABLEhP et MRIcRGod he m Xi ng
device. Wiile the container rotates, dispensing a predeterm ned anount of

t he powderrrdspanding iwghs sacondcutbVo ekthe dooing hibe J@nscadsrte cxtead thteldicirgesss ng at

| east,. a rtion of a total .required dilution a nt. of I iqui t he
cont i ner? s fi Rgl s ood LR cHin Rl AT o el P (e
period aplodiidéshatoths upper andl edfitvesing120.eps. The nethod may include
one or nore of the follow ng additional features: Delivering at |east a

portion of a total required dilution anmount of liquid to the contai ner

i ncl udes Lveris L,i gui d_ i ted ir h sicdewal | of
t he cont%?%%l%n.getlggﬁ O%Qﬁ% 4t ﬁg ngf( 121% a%{}:%%b%ﬁls(?lﬁi(ﬁg 0? e(c)GF aﬁ%%ea?%@v%ggﬁﬂao fs eep of
addi ng shdusing Bahd irctdes a hoxinhendront 5 andra, contriiddabldehesssmbiyolf56t Mael i qui d

delivered. in the delivering. step and in the step of adding sufficient

i quitl eRiing MOkY 104wt revetihle gt |r9f@fydﬁ0@ﬁﬁ%fncluﬁﬁ%a%@@ﬁufo§mﬁdéét ing is
The holder assembly 156 is supported on the motor output shaft 154 so as to be rotated
by the mixing motor 152. The mixing motor 152 is controlled by a controller 180 to
rotate the holder assembly 156 relative to the housing 2 to achive mixing of the contents
of the container 500. For example, the mixing motor 152 is a reversible gear motor at

25  speeds between 250 and 500 rpm, and can be controlled to provide an alternating rotation
of the container between opposed rotation directions. In addition, or alternatively, the
mixing motor can be controlled to provide periods of container non-rotation between
periods of container rotation. Examples of specific mixing paradigms are discussed in
detail below.

30
The holder assembly 156 includes a generally cup-shaped holder 158 having a base 160,
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performed while a base end of the container is oriented at an angle to the
hori zontal. At |east a portion of the dispensing and delivering steps
occurs siwol2oewmesiesl y. The step of continuing to rotatePChaScaniasoner
includes reversing the direction of rotation for at |east a portion of the
duration of the step. The steps of delivering and continuing to rotate are
repeated The steps of delivering and continuing to rotate are repeated,

and at re ted ste s [ r.ned ust aliquid of a
di ffer entnafaeﬁ% exteﬂﬁiepgsﬁ%tﬁ Hper %frtﬁﬁéaﬁieslrgﬁé? hdHHSTusi ng a | i qui d
provi ded erﬁlém&t@%@@léﬂlffh&ﬁa%@%é R RAFEEHW thé %u%p*il?slfaﬁclgﬂsdy' tuted
beverage he liquid supply includes a first supply tube and & second

suppl y tuhe%nmhelmnm5woamutb@mdddﬂéﬁp@hWSEQMthawﬁhﬂgsudeShhhﬂ54he first

supply tubpe t he cont ai ner drff t ctr on t han
the’ socolt bl et bR Rubetes B GEH 1 B AR drh IR ot o o
are rfﬁpea‘aﬁt@ter afthleeéaﬁtauensomflztatte tBPERt £ pidvedRsl dnSth@ﬁfnfef)MfEi@e B{Sthlag a

liquid fromthe first supply tube, and at Feast of one the repeated st eps

is perfo$1ﬁ@dalh%62rﬁ?3&tPiptfﬁﬂ’detfft(bﬁfﬂbtlﬁé/agbé@’ﬁdn%@ipﬁwe}mtgﬂﬁ@ the foller 138 anot her
aspect , gg[hﬁg 1%0|?rf%’1ﬁé 0% %%gt%?rf%hg t%n%?é‘é(f"aﬂ& (}m | SnBlRYsHgd. The

nmet hod |nc OW hg ov ding a di'spensing appar at us

i ncl udi ng 1ﬂset~te@tmt> aclwldenbs gwpeedsmg tmaﬁlwlrrertsbe througiethe tdbhd 64 @agpthacl e
i ncluding an open first endhaving a first dinension, an open second end
opposed §WMAIRY bPr“P@tmé)rfaSt%tﬁ’él ﬂr%tbr hgped 69eéF b gonfripen(0ds magiangd $itheval |

connpeti fg wher 158 &le t%g‘g ?t%ﬁ@r%ﬂ% ERSetw BerPBE t481 62hind AR s g%Wg'ob ﬁﬂi g

angled so as to conver omthe first end to the secon e portion
havi ng aconamogdres06onfi gured to cause powder bridging at or above the second
end. The di spensing apparatus al so includes a neasuring device configured
to receive powder fromthe second end of the receptacle and di spense a

pr edet er mhNgckiAFRISM: 1'59t1§m1'oﬁﬁ9te§9<nﬂ1ﬁi ﬂﬁ@'llou§1ﬁl§2 RS afelRIJ Gﬁt@@hmt of powder
corresponding to the sumof a volune of the nmeasuring device and the vol une

of powd eamgihdsq@ta@ed tdothk dmrlzmalb Aisdgresilo thedhsdy6Q h%thpm)der 1 3¢ is @Q@p ngglethe

ool ac b Br PEAG M o 8% PERLE AR’ At Shbont B hutupe; APuEReL "

cont ai Nethe bbRemMERH BOJ of Bk doﬁﬁéiﬂé@l 800 R&isPosdP4it&n dhglelve tef mlelhemzdﬁﬁaladﬁil tional
features: The neasurrgg devi ce includes a tube having an open tube first

end conn¥dieempasiimpeds dbe argle ehthespnigher pasépt dateve ta e howizepfahbdetond t ube
end Oppot%%(ila& % otft@ éﬁg‘.’%@s ol oséelg%eég‘ Irf‘ﬁgeJJh?oo‘ﬁtrﬁQ@QSth@%nQQ El?etc%ﬁt fnté&t her

conpri ses a rst and 'secon
val ve |Sanoatlg&nedt@ﬂmdmntmdmrpamdemeta@Mmfsﬂﬂb@hensendngm%ybm,end, and
the step of .dispensing_includes opening the valve to permt the
predét er Fdieen gtﬁ}mllderg]&% 1s supported by the motor 152 within the housing so that the
container 500 is held at a fixed angle relative to the vertical, and so that the bottle

opening 502 is positioned below the dosing assembly 70 and chute 120 to receive the PIF.

Referring to Figs. 2 and 5, the dilution assembly 200 serves as a liquid supply and has a

25  removable and refillable ambient water storage tank 202 for storing unheated water, and a
relatively smaller hot water storage tank 220 that is filled from the ambient water storage
tank 202. The ambient water storage tank 202 is supported on the inner surfaces of the
housing 2 adjacent the upper end of the housing 2 adjacent to the receptacle 20 and below
the lids 8, 10. The ambient water storage tank 202 can easily be removed from the

30  housing 2 through the opening 16 to permit cleaning. The top 210 of the ambient water
storage tank 202 includes an opening 212 to permit filling, and the opening 212 is
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powder to nove fromthe second tube end into the container. The step of

di spensing further includes formation of the bridge within the receptacle.
The neaswoOnglodasicce further conprises a tube vibrator eomfisguomsssd apply
at | east one pulse to the tube, and the step of dispensing further includes
the nethod step of actuating the tube vibrator. The step of actuating the
tube vibrator is perforned following the step of opening the valve. The

di spensi ng appar aft. urther conprises a receptacle vibrator configured to
appl y at TEHAOYGR Z‘&‘I Qe FRMPrBIBRR dtomp T i PG HaptiaipisT SREL nc) udes
the met hpdk QE)Q{FfoPéxa%ﬁﬂé’@zhéﬁ‘&e%'&ﬁsiﬁ%ﬁ@@g,aﬂi fe Bb&{eatt@i’re_ﬁlﬂ'tlﬂg r&éﬁﬂac@fzoapt uating
the receptacle vibrator precedes the step of dispensing. The neasuring

devi ce f hrsoherentmdpnéeshaambiont witbr sioroge ok 208wk doldnbapipidowiced east one
pul se to the tuhe, and the st of,di spensing furtheg includes, the nethod
B ep ot NeEnabt RGPt lrierPul s W REIE pokMaelE b bRl T RE Pecept ach e
vi brag or precedes the step of dispensing, and the step of actuating the

tube vibrator is performed follow ng the step of opening the valve. A
met hod ofhgpwaisarithiy the embiest veigt slaragevankaye insunmiiad & watcapwap 200 §in a

Bopar at ubhR FELERE L R AIPEP 34 e R A ol ol SBRESHOR: i ner

and a m xid@edavd Recsoflbwdutiet the affibicnt Watce StotapBtankal02t MdceaindrgiuRgy ;
pl acing the container in the preparing device; di sEensi n%%t he predeterm ned

amount — of QRFRHEES WAt the hebweiar Ef@rfa_,ge K228 Mg chack veks £oa b PiaveHSof a
total, r?&%xﬁ@ﬂo@'ﬂa&éf{ i3th ﬁEr%mvatI‘ef stbfage'rt]a%kt 0! Aot AR dBETS Z@g%@ Xl g Using

the m xi ng device. The receptacle Is shaped to pronote po ridging in a
manner t supplicomd iwaed fidnd thethoe wd s stogagassen2ilOyto priov wdes oatlgr2ddetrer m ned

anount of  powder using a single. nechanical valve that is isolated fromthe
povrlor . R Sl Hag B b oD U GRS 4 G DT BOH PURRATS i § FEShr ¢ to be
di sadvan{agessisthat fevaRVictEsdha&! asetoRehebhtdi@gand pee2sg. Ahis

property, and uses it to achieve accurate, repeatable dosing of powder and

to do sovamiing23@joans thehgt wetwr dadivhiarinems 2up phinmt véngingey ithweambipg witxi ng

assenbl y m xe cont.ents of the caontainer..while hol ding the ttle at a
1 xeh anipity BnkePa @80 BReE vl ek W IRN Ve o i R s PGl g o
the PlIF, beweroh@slidtilgh 1€ ste@ithé telsofifeneé afdtl dmouklief haswdtiirged, @smul a is
substantially free fromlunps or bubbles. A nmethod of providing pasteurized

i nfant fésensbed furtber tetow.nf ant fornul a powder is al so disclosed. The nethod
provi des pasteurization and subsequent cooling to quickly and easily
provide a formula at a desired tenperature, for exanple, body tenperature.
Modes f oThehstrwdtergputiet 242 dpimets@ntwatdroatel 238 aa¢ Beaepimiheadcibie) ofvhby
reference to_an
20  chute 120 at a location overlying the container opening 502. The outlets 242, 238 are
oriented to direct ambient water into the container 500. More particularly, the hot water
outlet 242 is generally aligned with the container axis 512, and thus is arranged to direct
hot water toward the container bottom 510. In addition, the ambient water outlet 238 has
a different orientation than that of the hot water outlet 242. For example, the ambient
25  water outlet 238 can be arranged to direct ambient water toward the container sidewall
508. In some embodiments, the ambient water outlet 242 is arranged to extend

horizontally.
A water heater 280 is connected to the hot water storage tank 220 to heat the water stored

30 therein. The water heater 280 is controlled by the controller 180 to provide hot water to

the container at a temperature sufficient to pasteurize the reconstituted formula. As used
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enbodi nent of the present invention shown in the attached draw ngs. The
abovenenti oned object, other objects, characteristics and advantages of the
present iwoentoasgiesi | | becone apparent fromthe detail eg¢caaseoiopsssen of the
enbodi nent of the invention presented below in conjunction with the
attached draw ngs. BRI EF DESCRI PTI ON OF THE DRAWNGSFig. 1 is a front
perspective view of an automated i nf ant formula device. Fig. 2 is a
schematic side view of the interior fIh device o 3.is an
Plauiis oph

enl ar gedSf ﬁerflhléasif(‘}E‘F?@leé%“st@r%P?ﬁed’f o adﬂe?}?%aée%tﬁmpgr@mriforrﬂl 504 s an

enl ar 9edof’tﬁrﬁWsﬁﬁcfeﬁ@torﬂe&kd}ﬂce@ﬁﬁﬁ%&or@%ﬁrﬂ@ s8@VisaRoRfthdticln produbd 9- 5 is a
schemati ¢ di agram of dil utiion assenbly and control system of the device of

Fig.|. Filigeaséoi eavac sphlegmoi md&smjﬂ@fnrméntaunomd)ﬁfeomawmt chdllqaﬂy@hemenbl y

and the control em FI flo t reparing
ot r G SualBY S ramath, mbav B et 250 R RONS o a AR LARS RlnaP L TR o]
an alg erth@thlovwaﬂé@%ﬁlﬁgel’teﬁﬁ@l@bd@k&nﬂe@ﬂu@ﬂl!h@ r&ﬂg@ Jteys ¢2 19 dd_glrélas FlinFig. 9 is
an expl oded perspective view of another alternative powder receptacle for

use in t¥ENYEYP ts.ftheyuser caer@Vld:@onM t@th@ém}s@léétru 138 vig thgydesplaynancl
receptac g, of. he%\/atgrl{eatef%(ﬂ Ef?f'ereeq & ration. Fig. 11 is an

alternative '€ ant formula device. DETAILED
DESCRI PTI ON Referring nowto Figs. 1 and 2 the automated infant formul a

devi ce 1 i ncl udes a hopper assenbly , a d05|ng assenbly 70, a dilution
assenbl ySewers aa%ﬁraéegwhydﬁacaéélgﬁﬁwuw@ a@l&%%%@fw fmuladeviissi g 2. These

asseqwl i g IJC% t & A L L ePRL 1
reco{r?;)tl té{le O(E%% lnggtgré(&rl Ze d%nyant %@r % aklg%w%er 581 %deea
descri behbtlwatdstmarhge taek ampcidercdemioc 824; ameménmﬂe&vaaer?.mﬂ{\/wa{tgr kewsitsansmer 500,

such as by bottle, and is ned to ense.PIF and the dil ution
f1uid (e?%? %ﬁ%eélﬁﬁatqw&uf%%a tlgﬁh%gvawgdw &h CaRRiet B st and ni x

the PIF 901 &bps bSwGGHRINRH ffnudDimd1oNalnGads il cshAguables 4 and a

closed top 6 and bottom 9 which provide a protective enclosure for the
hopper, dositngf,sighal indicerinathdt thiexoniginas bartisich dended intq the qp@anatqdbdant

therewithin.. The.tqp t he housin Lneludes an ening 16 whi.ch is
el ebt 1 varfulsiRiss Sonteed whgirEF SuFHagari e ePiang e gd iy, o
porti onsm& eﬂa@ur@ anteavdtéd 4t etk atrﬁrm@[ﬁtavat@lest@@ gk 002 hiewithinahé edntathert he
housi ng 2 for exanple to permt loading of the PIF

500, respectively. In some embodiments, the sensor 182 for detecting the temperature of

the liquid in the container 500 can be an infrared sensor. In addition, the automated

infant formula device 1 includes a sensor 184 to detect whether PIF has been dispensed

20  from the dosing assembly 70 into the mixing assembly 150. For example, the sensor 184

can detect whether a light beam passing through the flow path has been interrupted by
PIF delivery.

The controller 180 receives the output signals from each of the control panel and display
25 14 and sensors, and controls the receptacle vibrator 50, the dosing tube vibrator 104, the
pinch valve 90 and the components of the dilution assembly 200 according to pre-
programmed and/or programmable parameters. In addition, the controller provides status
signals to the control panel and display 14, and is operative in response to a user input
received at control panel and display 14 to operate the system through a mix cycle.
30

Referring to Fig. 6, it is appreciated that versions of the device 1 can be provided that do
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storage receptacle 20 and water storage tank 202, which are described in
detail below Afront-facing sidewall 4 supports a control panel and display
14 whi ch wermowswouser to control device functions, inecudiSago®ssoed ng si ze
and tenperature and to view device status. The front-facing sidewall 4 also
i ncludes recess 12 into which the container 500 is inserted during device
use. In the illustrated enbodi nent, the container 500 is in the formof a

conventional bhahy bqttle, .and i.nclude cylindrical body having an open
top 502, "% rew@aﬁ?ﬁ'ie_gwr- She %P‘%‘geﬂm@ﬁ ?Bw?‘i%%@ ﬁ(éleé?tav BPT508 may
i ncl ude élirﬁﬁgﬁﬁ%?ﬁﬁe%a@ém{eﬁtrer DEE S b bARure Qéhs8hed 1N FQ ckdifpis] &SaiRnatibe

opening at the top 502 of the container, and the outer periphery of the
neck por dilgren5estnrdy 30huichdes therremdsablnatd rshbeirly ambicpewndct stomgadatki on wit h

alid (n hown) or. ni ppl e assenbl not shown). The cont.ainer 5

el ndeest? B SPRhe SR8 e maal Miter R v o ST Phe

COr I &5 POREGT h@mp 26OREI 4 éliébl_ﬂ%lvéizbé? af a SR LERRY ZINFhe SRRK vBszeQ!OB iangwt 0 Fi g.
2, the hopper assenbly 18 includes a receptacle 20 for receiving and

st ori ng PHtFardiiew droneauinravings sevesatlow bBok {ghihe Ambidt wekss storpge t 2acl e 20
t h | f tacl e 20 intodt i nbly 70
O ensurept w%hgmrﬁg gég?gogllc{eeg %&%}go HRCERLAG G & ou'tl?ti 58 u@?ngdﬁﬁg 's@ﬁ)ggg@ee y

as required. a large, generally pyr

cont ai neR3dwar ianrgeckvad@elo4f thitSirewmek, redrsd HPw baddk framdhasuttpess.second end, or
bottom 24 disposed at a | ocation opposed to and generally underlying the
top 22. The receptacle 20 is supported on the inner surfaces of the housing

2 adhgce?%sa mypﬁﬁ%iﬁ%%gﬁéﬁhﬂﬁdﬂ?ﬁ@ﬁ&@a@dﬁﬂm¥hat the top 22 underlies the

lids 8, . I'n sone e I ments, receptacle 20 can be | ocked in place
usi ng appropriately shaped brackets (not shown) fornmed on the interior

surface of the housi 2. The re tacle 20 can easil r ved fromthe
ousi ng > (HEGOBIh 0L A BTt £ EREaAT ROV o) BEGF | he
receptacl e Zfh iR HoPYEKed RY%tiAy hdsdhd8n kiRt PAISME RKing ANcAian@REEng om fal I i ng
into the receptacle 20, for exanple when the housing Iids 8, 10 are opened

to refill fcoufathesponitage(HWeasegrcenfiiom the hotwongil)} dacs oat prosidaialsytista@oryThe t op 22
of t receptacle 20 is rectan?ular Lnl r 0ss ectkon, and i,s Sﬁfficiently
large in diCNEASROREE IR TEEE & § ¥ P Py U POBRN: BRECEEET OIS i s
circul ar i nngCReSsSEad BftonAdtides 6f hEBbAtainbr SHOAMEHUSY thE elidink uBelk®, ihe size of
the top 22. The receptacle 20 includessidewalls 26 that extend between the

top 22 and cHécelehennt ofithe iayeatigm| [tavorks bnéispaieing and peifeyrips tha Ry da t hat

aper s T A gl AP S08 RPaR: b B BRRLIM S THE (SLERRLLS,AR @ o0

i nclude respective 1 near portions endi e tapered
portion 34 8nidgichewhopctZniacdithbaighaestiag to anek voll padahd elglobirange of 55
| ongi tudinal axis 42 of the.receptacle 20. In the jllustrated enbodi nent,

t he &cept 42 PR dogressiasdrbamyinggy beniisipa) since Zagptqy angles cause the formula to

spill, and a less angle does not provide adequate mixing and results in powder
collection on the container 500 walls.
a. The container 500 is held in a holder that can rotate clockwise and/or
counterclockwise at various rates of rotation and at various time periods
25 between reversal of direction.
b. The speeds of rotation are between 100 and 500 rpm.
c. The time period between reversal of direction can vary from a few seconds
(thus achieving an agitation rather than a rotation) to 10 -15 seconds (thus
allowing the establishment of a vortex in the mixing liquid).
30 2. The device 1 can accommodate the introduction of PIF into the container 500 first,

before water is added, or the simultaneous introduction of water and PIF.
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(sidewall 26d is not shown since it is opposed to (behind) sidewall 26b in
Fig. 2), of which three sidewalls 26a, 26b, 26d are forned having a

parti cul avotaperssmngl e 1 relative to the axis 42. The t ap&rusanglosssdy i s
selected to cause bridging B of the PIF at or slightly above the second end
24 of the receptacle 20 for reasons discussed further below The receptacle
is formed so that the taper angle G is in the range of 35 to 65 degrees

relative tq.the vertical.. In the ill|ustrated.enbodi ment, for exanple, the
taper angl gfhadewge 588 Bl AL ighcsy Pﬁiﬁ@vﬂf@eﬁs@rﬁlﬁ @&@%ﬁﬁ’&&ﬁfz@%@?mhe | i near
portion 40 (aghaagnithd RetcPRIdRIA4uTRYcoRRBLbNGH HEe@n i nwardly protruding
annular lip 44. The annular lip 44 is disposed adjoi'ning the tapered

portion 34 and flded dpipreechk snikey watet anl RIF af heoubrildgd w®lhime tdie is arder focat i on

by providing suppant for PlF jn.the vicinit f e lip 44, .The
Phcbptact e 90°t Sigiert BF el Rt s Fed b dh PR PR CE i e
servings. | n sonetpReermRt Sor dt MRt BECRBS@AE! € 20 can be sized to have a PIF
storage capacity in a range of about 10 to 50 ounces. For exanple, in the

i |1 ust r at-ed’ herdpmaimsrubsagnenthyetasfndde the Pml Ketpomnt perrppigreatd mixpddd thy of 25
ounces. The r.ecepta I or " i S 0 N e downward PIF
ngvenent tﬁ?%%%ﬁﬁﬁﬁéh?gég%Pgégéng%?%E%&éﬁg%%ggégﬁkﬁ% éT bel ow. The

receptacl e vibr @mipl& récdnslitspasetthadpmesnited kemuppi@rolvad iixdfig tvaer
receptacle 20, and jncludes a vibration generator 54 arranged {o provide
one or nore nechiAitbahieh rapesatis qopeendiagrd farmuls sranrmewy Rty 163 20, The

mechgi cal pul sg$-ar QL8 A aModRf terl %pm Lo MAR: iRk eieceptacl e
20. ggferring noal?gﬁg?gﬁ}eg fgan %efﬁ%ﬁ os#%% g%éé%%¥§lgﬁoﬁg é%sposed in
t he housi ng 2 i rmediRBifel y bel ow t he hopper assenbly 18. The dosi ng assenbly

70 includes a,dpsing tube 72, dosi ng tube vibrator 104. a .pi.nch val ve 90
and a chﬂ Sangdefl BTG e wgraﬁlaage% F%g%f’wrwwscwnﬁaf‘%ﬁpwt@ﬁ@ havi ng an

open {1 1 &l 5o, SARBRALEha! hokBen PSRRI ki RERAAEARI 2utoand an

open second end 76 opposed to the first end 74, and is arranged to be

axi al | y eflthgagidningtiquidae | ongi tudi nal axis 42 of the receptacle 20. For
exanﬁge, the first end 74 of the dosing tube 72 may be press fit on an

out er” peri phery of the bottom 24 of the receptacle 20. The dosing tube is
72 both Db@&hbh@n@ﬂﬁﬂ&b@?&h@, and is provided with a cross-sectional

di mrension that is determ ned based on the properties of the powder to be

di spensed. The pinch valve 90 is disposed between the first and second ends

74, 76 ofy: i ube ¥ f i gur t .flow from
t he secoﬁg&gﬁ%ggéég?F%hzzlo%?ﬁgg{g%%&gggIﬁﬁgﬁgfﬁgﬁ&gg%ég 1%9w%§%ﬁ%%§ a tube
support peostitik&Pfotimaaosad tlenPldrieasfollewsf the dosing tube 72, and a pinch
blaqi)loo di sposed on the dianetrically opposed side of

1. Insert the container 500 into the recess 12 of the device and load into the holder 158

(step 350). The presence of the container 500 within the holder 158 can be detected using

a sensor 186.

25 2. Measure a predetermined amount of PIF to be dispensed (step 351). This is achieved
through closure of the pinch valve 90 and operation of the hopper vibrator 50 to shake the
receptacle 20 in order to break up any holes, bridges or other non-homogeneities in the
stored PIF, and to facilitate downward movement of the PIF within the receptacle 20.
Importantly, operation of the hopper vibrator 50 serves to fill the dosing tube 72 with PIF.

30  Here, “shaking” of the receptacle 20 can include application of a single mechanical pulse

or a series of pulses (vibration). This step is performed, for example at the time of filling
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t he dosing tube. The pinch blade 100 is supported on a block 98 that can
reci procate between a first position and a second position along a line L
t ransver swot2e1oragishongi t udi nal axi s 42 of the receptacl eczAs2@0m38929 noved
between the first and second positions by a valve notor 92. The first
position (Fig. 3) corresponds to an open valve position in which the bl ock
98 and pinch blade 100 are di sposed cl osely adjacent to, but spaced apart
from an_ outer peripher f the dosing.tube 72, are spaced apart from
t he pane@eI@?pQC§F§T%W%éHgﬁwﬂE§E8%3? éh%ﬁﬁyﬁﬁPﬁﬁgﬂfy to the outer dianeter
of the dosing tube 72. In the open valve position, the dosing tube 72 is
not conpressed by the valve 90, and thus has an open, cylindrical PIF
passagewdyBgginestatom phitc ComtmnehZ0F (stept3 S@hdl dcantnindid 08 ecotedeestd 76. The
second posi.tion (Fi ponds to a closed valve position in which

t he bIocﬁgﬁgmﬁhﬁéﬁi%%Hﬁ%ﬁgﬁéﬁﬁgo are noved to a position adjacent to the
panels 102. Due to the flexibility of the dosing tube 72, the dosing tube 72

is dianetricallg&conpressed bet ween theﬁfinch bl ade 100 and t he panel 102
to an ext-eMfhilcrbg cantengraetagediagensoP ki efificaireddosd ryp sgnteingeS0(stop cl osed,

and PIF ks, \preve from fl ow f e t he dosing
tube 72. é%}:}bg&rsé%@ﬁevgfi %ty e el\g/}lglg\?% Igﬁ&% \6&1?%%6 %%de%e%%s%ttiﬁgg"%‘% t?lé? raction of

t he bl ockibRBoraltd tpifavilitatel thel 8o QP thet freddasiingl dnuhmt (i2, ®&IsasdfiRBlouyof thgai ns
its original cylindrical configuration.In this‘confnguration, t he pinch

val ve 90deskigstupe /s liough thegbutenty O gskintepthe gortaner o0 thrsighdle ensd te F t hr ough
t he Si 1 C t tdi y

cont g(gt t e(t’fllétlﬁﬁcg&rﬁ?lgr %d(?\'/gfr?t%a{)\é@&tjs ;?/ﬁ erd gg&%@ﬁﬁ%&@%@ﬁ?@&ék%rggtrfgt i on of

t he val veolmmc lbéhesivsingitalee72 st votha pigehpeal tesOind the velameen fPowdee not exposed
to the sticky

| F. e importantly, since.the valve blade is _posjtioned
ext er nal f5P&Fd ﬁleworggﬁﬂe,getnﬁﬁa?(? E}S&fem@%& dege WétF@ﬁhaﬁ%sataglfﬁBe e val ve
bl ade 100 tHopswiQibriIgtRRusalate maEB oPlife BRI Jhenfigbansdiibdll F f1ow
through the passageway 80. Thé pinch valve 90 is disposed adjacent to, and

above, tinglsecuiles waditiod fofm thegcdpsachy2 @ tolske dosingvée gastad sodrdarpodie i on of
t he pinch % | ve 90 rel.ative io,%he | on Htﬁg'nah.axis of tg i ng tube 72,
al ont wi YH P E 8L ENIR EIERANV A S ‘fpé% % t%ae@ TR Rty Tdet er ni ne
the vol uNRrévet, fte: e @ohviBEréenthdy undesiRidpetvdvalthg iQPIF sbdve thhie cl osed

position. This position is determ ned by the properties of the particular
powder t bri¢gs Bj fspra losdng amyibe recgprfaglp @0 titselhintelthsicoadings PdeOnly the PIF

o Spensctliol My SRTRETHOL BRRLSy IR DEeSA IS BTG KR Mt e
enbodi mesdmsainért®Opiivahhy pinvie vaOe D8 ifdpeaed mid the rubichebraoud 0h G caerganed. t he
20
As the PIF flows out of the dosing tube 72 and into the angled container 500, the
container 500 is rotated to spread out the PIF evenly. The container 500 is held at an

angle 0, which is required for complete mixing.

25 5. While the container rotates, pasteurize the PIF within the container 500 by adding hot
water to the container 500 (step 356).

Simultaneously to or following the introduction of powder into the container 500, hot
water is directed from the hot water storage tank 220 to the container 500. A volume of
30  hot water is added that corresponds to roughly 50% (range of 33%-66%) of the total

amount of water needed for complete reconstitution of the PIF.
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position of the receptacle 20 and dosing tube 72 within the housing 2
relative to the pinch valve 90 can be adjusted. In the device 1, the only
mechani cavovalov@swoovi ded to control PIF flow is the pi rch/usade3®@ There
is no other mechanical valve or control device within the hopper and dosing
assenblies 18, 70. Instead, the device advantageously uses the powder
bridgi ng caused by the receptacle shape to provide a valve function within
the receptacle 20. In particular, when the valve 90 is noved to the open
position, a predeterm ned anount of PIF is permtted to exit the dosing
assenbl yg 1€ her Qatet SIdPIRGH cRIRMBL 56 ([s{éﬁ"&@ﬂ RS FERRARABIH A ot he sum of a
vol unme of the neasuring device above the pinch valve 90 and the vol une of
powder dump@@&dabbvdmmﬂhﬂmwmsGQECEDtMBdawwmmm@npowummﬁmmzdgwng within the

receptacle 20. The dosi t ube vi rator 4.is e downward PIF
movenent quﬁ?lgfﬁé?fpfoﬁ@ﬂl%s ?%ae‘%ﬁﬁ%on g}?d“% ??SFF eé’V‘rnﬁl ]ile %‘3‘3&%@(1’& of the
Pl F fy omdd@rcdash Borotaa wainGary, Bedibursdd fﬁ@t'h&‘leoe@&vhas been noved to an open
position, as discussed further below. The dosing tube vibrator 104 is

di sposed adj acent the dosing tube 72, and includes a vibration generator
108 arragg I nj dosi ng tube
72. The nec%gﬁ%ggd%X&ﬂgtR@E¥%%$ gﬁgmgfﬂgﬁgﬁgho%ﬂaﬁgi%%gyﬁggfshake of the

dosi ng twbens?lmted?&;frmnral mgma@ieacnortdmg:tbghe llotvivgy dibptinsing 20d ksingingi gi d, curved
tube positioned at .the second end 76 of the dosing tube, and is used to

r edi r ect SAUHENSF| St ?aée,tth%areéﬁtem@eqbﬁmou%t& FPRE {1 cutredpseheoissPRNS atbge 90 s
open i icular, the chute
120 ﬁgd|$é§fgo?ﬁﬁ?%ﬁﬁﬁ?%§ﬁfa ?Pﬁgggﬁﬁgﬁp?gﬁomﬁﬁgﬁ&?gﬂg%%eraIIy aligned with
the longitudinal axis 42 of the receptacle 20 as it passes through the

dosi ng | Dh@ctigh/speeda fl ow di ifegiweon which is generally aligned with the
containebugé%§15%geqﬁhg:&ngge 120 Ts jsupported in an opening 15 forned in

t he houpg b ‘3g?%a%r ocatlon ¢orresponding to the second end 76 of the

dosi ng Bk fe SH,Bm ¢ EXLtI2 ] llldg t he recess 12 in which the container
500 is é"ech Hre iﬁﬁinu ,2 P t he dosing tube 72 protrudes into the
open uppefUBHL lgofaviy M) p e 2eieqoss. Referring to Figs. 2 and 4, the m xing
assenblvck@?wﬁ$4§pﬂﬁﬁcpd alarﬂﬁﬁﬂﬁﬁ$ bott om of the housing 2, and incl udes
a ni xi npCentercladovisadp0apobnt disseendso] der assenbly 156. The ni xi ng not or
152 is pCloekwissiddDeprel ect ri c |Rokesndsnpt or and i ncl udes an out put shaft 154.
The hol desurasiseadivisclA5 ripgn SURRREsRIM on the notor output shaft 154 so as to
be rotaf efhcRyiscAsomxi Ng Mot 0n J&hdsThe m xing motor 152 is controlled by a

control egmﬂggﬂéawﬁggé ke ng&ﬁhs ssenbly 156 relative to the housing 2

t o achi ve—mxing of re—contents

7. Based on the required serving size, the controller 180 determines whether additional
water and PIF will need to be dispensed into the container 500 (step 358). For example,
15  if four ounces of formula is needed, the following dispensing and spinning sequence is

used.

Direction/speed Time
Dispense I dose of PIF and
a portion of water

Clockwise 450 rpm 2 seconds
Counter clockwise 450 rpm | 2 seconds
Dispense I dose of PIF and
a portion of water

Clockwise 450 rpm 2 seconds
Counter clockwise 450 rpm | 2 seconds
Clockwise 450 rpm 2 seconds

Counter clockwise 450 rpm | 2 seconds
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of the container 500. For exanple, the mxing notor 152 is a reversible
gear notor at speeds between 250 and 500 rpm and can be controlled to
provi de amoabtoergmwbi ng rotati on of the container betweeRrCoaSesIOM3FI at i on
directions. In addition, or alternatively, the m xing notor can be
controlled to provide periods of container non-rotation between periods of
contai ner rotation. Exanples of specific m xing paradi gns are discussed in
det ai | ow—Fhe hol der—assepbly—2156 i ncl udes a general ly cup-shaped

hol der 1é@cfﬁm 4902 Base 160 28fO89Sildewal | 162 extending al ong a peri phery
of the bEeentamdogkywise 4idet i |ohsaserdser(di cul ar to the base 160. The base 160
i s secur€ckgiscHé0opmput shaf? setbddsby conventi onal neans so that the hol der
158 r ot pCesntedddkatibey430 ok t esceuhgaut| shaft 154. The hol der 158 is sized so
that dianeter of the sidewall 162 is greater than than the outer dianeter
of the CPstaLpsle, Ak oldc@Sof ormaSs dEcd  Re RﬂBWu‘ijga&ilsﬁéﬁsﬁlQ%nh RFiRhingur f ace of
the sidewall 162 so as to protrude radi ally i nward rmng an opening into
t he hol dequds8 ishiedh is slightly |ess than the outer dianeter of the

cont ai ner 500, and the container 500 is inserted into the hol der 158 by

pr essi ng—the—econtatner500throughthe tabs 164 until the container bottom
500 res ¢ ntainer 500 is maintained wthin the
hol der [1B&pdiuss Ltdosan/ PHt @4 er ence fit| between the tabs 164 and the sidewal |
508 of | dporontodivaér 500. Thie mi xing |[motor 152 is nounted within the

housi ng| Closkwishat0tre out put| ZhabhdslH4 is angled relative to the

hor i zont @buntéscléckivasdd 30 rphh el bagendHq of the hol der 158 is also angled

relativepg e,gslge[ Jb%bfpmt%d and thus |the holder 158 will support the
cont ai nes » Iqtrhat th bottom end 510 of the container 500 is disposed

at an aué ngw eL4$QLII., hrori=z IZSQCQ sone enbodi nents, the angle of the
contain X 4"“"" B8 %4ri zont al g2 is in the range of 45
degr ees Counier lackevise 450 tpmy, |2 scc %dl ments, the angle of the container
axi s 51pDiserayih@se 6f PHeambrli zontal d2 is in the range of 55 degrees to 60
degr ees| @ povtwddif viagean, the hol der 158 |is supported by the notor 152 within
t he housChgkeoetdhifitpmnhe cont|ad seepnd0( is held at a fixed angle relative to
t he verl Cealter Abckwise 430adpnt hie4 bebhdse |openi ng 502 is positioned bel ow the
dosing BSRR §S¥43@r1§rﬁd chut € 4 loh& rleceive the PIF. Referring to Figs. 2

and 5, ATSe MY rves as a liquid supply and has a
r enovab gglgﬁdtléuf{):u ttabte am |ﬁ|§)|et&0§v§st er storage tank 202 for storing

unheat ed_wat er rel ati mal | e ter tora tank.220 that is
P ad Formameis gt el Ratufagactis hs 6o whe Sbran SEVER IS of age
tank 202gdqgedppcied on the inner surfaces of the housing 2 adjacent the
upper end of the housing 2 adjacent to the receptacle 20 and bel ow

Direction/speed Time
Dispense I dose of PIF and
a portion of water

Clockwise 450 rpm 2 seconds
Counter clockwise 450 rpm | 2 seconds
Dispense I dose of PIF and
a portion of water

Clockwise 450 rpm 2 seconds
Counter clockwise 450 rpm | 2 seconds
Dispense I dose of PIF and
a portion of water

Clockwise 450 rpm 4 seconds
Counter clockwise 450 rpm | 4 seconds
Dispense I dose of PIF and
a portion of water

Clockwise 450 rpm 4 seconds
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the lids 8, 10. The anbient water storage tank 202 can easily be renoved
fromthe housing 2 through the opening 16 to permt cleaning. The top 210
of the amwDento/msteer storage tank 202 includes an openi RgTAK2010038929 mi t

filling, and the opening 212 iscovered by a lid 204 to prevent contam nants
fromfalling into the anbi ent water storage tank 202, for exanple when the
housing lids 8, 10 are opened to refill the receptacle 20. In sone

enbodi npats; r—st-orag

the—anbient—water—storage tank 202 will hold about 32 ounces
“qloghovisg 3pEY L 8PC08ES thnk 220 will hol d approxi mately 8
ounces BTV ES Frigmwat e f§egPnehel anbi ent water storage tank 202 is
suppl i edCoanter chatkevisqtfopa60| ¢isecoadgheck val ve 206 and a supply |ine 234.
The check valve 206 allows outward fl ow fromand prevents reverse fl ow back
to the anbient water storage tank 202. The water punp 260 provides water to
the hot WRHREUSEPLRAR, pridtho &M MiRnStBRYEK I¥e VEPIRGRIOtRAs oI RASD0SHEEV ET Se
fl ow back fromthe hot water storage tank 220. A hot water delivery |ine
232 supphetedistsp 3pdtieperfarordt he hot water storage tank 200 to a hot water
out | 242. In addition, the water punp 206 provides water to the anbient

wat er” outl et 238 via a .check valve 264 t revents re e flow .back from
the out | & A4BIBRICUBHEY Y1 HeOSHEeoTR LD HEN SRS Br I RECHO AL o1

del i ver yﬁtdy%ﬁ% Isa%&@irnmelyﬁe&ﬁmgtegckhﬁc&ﬂ@b@mmmﬁte@at@ﬁ Rpagped ank 202
and the hot water storage tank 220. The water punp 260 is controlled by the
cont r ol | BemiBOambicdievetcnitorage Faks0d urtn dlec comthivgrolncomblopag éic del i vered, as

235 ar o Tosetpbon et EREPE Bt whRh Rk Bl b oae AR bs"Bhile i g™

t he gont ainey quadkeytatdedRém phbRudriof tempd2ursd 38 a db@f@HabR te@@ctature forect
anbi ent water into the container 500. More particularly, the hot water

out | et 29NSPEPGHRIKEPTGNANDY 4 FHEETARITE RORWORGAL &0 hrdy tasperagroor ¥hd t hus i s
arranged i ec tar . Al - I ddi ti on,
e o et 275 iy Bl QR fob 2 SARIALRD BAMAR e, TaICH ' b
hot wat efotdishhledpe@Hef thEodrliexaaml @n bt heaiaideérdr atednetivauttheton?dteraan be

arranged to direct anbient water toward the container sidewall 508. In sone
enbodi meht Piatehe airdicHroirbendl seasdl dusips e ARy LB Begds can

hor i zont glolwe 140 W68 Rﬁ)l\}i‘.e%@gu%%gn b rAARPERLRE thiQ ﬁtteg‘?s BQen @t Bh 1RE Or age tank
220 to heat the water stored therein. The water heater 280 is controlled by
t he contambiof ¥8&rwddgl ovi de hot water to the container at a tenperature
sufficient to pasteurize the reconstituted forrmula. As usedherein, the term
pasteurize nmeans to expose a food to an elevated tenperature for a period
of time K¢ fidvt thddOprdeRibs QY cmehdvahfhghl. FRRKSAPIcS{Bec b ebntainel RASKH t hat

can produce di sease or cause spoil age or undesirable fermentation of food,
W t hout #tadianglelapd aptetediwlyle the powder 18 dispensed, the powder is spread out over the

t o
of wat e COUH

20  sidewalls of the container, preventing formation of lumps and preventing formation of
unmixed aggregations of powder or powder paste along the container bottom or sidewalls
that never fully dissolves. Because the powder has been spread out along the sides of the
container 500, when water is added to the container, complete and uniform mixing of the
powder and water is achieved, even during steps of highly concentrated formulation such

25  as occurs during pasteurization. In addition, since the container is held at an angle and
rotated while the water is dispensed, better mixing agitation is provided, facilitating the
complete and uniform mixing of the powder and water. Furthermore, since water is
added to the container by directing the flow of water to a sidewall of the container 500,
formation of bubbles within the reconstituted formula is minimized.

30
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taste or quality. For exanple, the water heater 280 is controlled to heat
the water within the hot water storage tank 200 to tenperatures in the
range of we20tom48@0 degrees F. In sonme enbodi nents, thepPasaS2can3geovi de
input to the controller 180 via the display panel 14 to set the water
heater 280 to a different tenperature. Sensors are strategically placed
t hroughout the automated infant fornula device 1 to nonitor operating

conditions and generate r esent.ative oytput signals. These include: a hot
water stbPEBECE InRpERRH Y hind ﬁ%@l&?mﬁg Rl Tui Setiorerct Ank vt er

llevel sepsQlstcad e}aﬁ%olgﬁf&ﬁfdﬂ{(%er%p@a@at%&ﬁ%ccﬁﬂa%ﬁ@dsm forithepMal gforhevel in the
anbi ent wat er storage tank drops bel ow a prese% ected mninum and a

ready st mﬁxjsg phidic ceoostitt®d PIR avrigegianbddcgntcopetitre shdypasteurizdiiqeaefi ng t hat
t he cont ai ner

has. be d.in ut onat ed | t fornul a.device 1.
Wi er r e AR o B MRS  BS di e T s R gl b PNy kv s
t enpey at fyr@uRfmixiiey, Wapekedllchdi®ilafivhe Hixddefofhulg tOcheLartydfiit FABe and wi t hin
t he contai ner 500, respectively. In sone enbodi nents, the sensor 182 for

det ect i neagtiac) anfyepangindhebottlpésa napart nepd toree @wéipﬁ@r togbonen be an

 nel ndess S REhodp B et Biur iy SRPEFe dtolk ST B ARAE R, ¢ e

dosi ng ao‘rslglm[mgl&&hlv&hecﬁalﬁﬁnfnomoﬁgolaBIFeﬂdw.y 150. For exarrpl e, the sensor
184 can detect whether a |ight beam passing through the flow path has been
interrupted by PIF delivery. The controller 180 receives the output signals

fro ac o ol s the
ook ARy BNE, S0 Pl aRElaoRd i obl ok M aandspneni s ng iR ol o
and t he dom@onant methbd afealodihhutedmmtlmsaminbhtwnzmraxmpldj o*tgertp@wpiﬁfs payogr anmed

and/ or pyogramabl ar anmet ers ddjtion, the roIIer S status
si gnal s bortenEagrd Fohe %asn Vlcgﬁada@qua clugling, choq%s%ﬁ% &ésponse
to a Useﬂa\ldi'w'&rlﬂ@(iﬁdh\{ﬁﬁ% &Hos€ Hmlﬁgbh&%&@é fﬁ%r%‘th%? kl@%r&"anﬁ%o%@fs%ﬁ the
system through a mXx cyc Referfing to Fig. 6, it is appreciated that

ver si onsnefitioipd snlmhm@m& hlaﬁddbwnpﬁlc\dﬁ@@@l ltahéirnedmicrtescrretwdlheeﬂm@@t@@ wat er .

Such |1 ow for si deactlvtln r m nat,i ng t he wat er
vost b oS B R e SheR PPt @it iorh Puttaxk ol B i ot Fon
assenbl ya308lL.i mldxd@@let B deeinV alatiencans d’a‘ﬁfbdds@(bioepr@ﬁﬁ% eftuedoer st orage
tank 202 for storing unheated water. The anbi ent water storage tank 202

suppl i esfopdingyorre kiyrstagkit er punp 260 via a check valve 206 and a supply
| ine 234. The check val ve 206 all ows outward flow from and prevents reverse
fl ow back to the anbient water storage tank 202. The water punp 260
provi desAwhdgh the coheinanitioanticsstibed hatinl @ico@dBtivsdl rglitdrecabbyhyltpttld, ne 236
via a check val ve 264 that prevents reverse fl ow back fromthe outlet 238.
20  the device 1 is not hrnlted to being used with this type of container. For example, the
baby bottle may be provided having a non-cylindrical shape. More specifically, the baby
bottle may have a non-linear longitudinal axis, non-linear sidewalls, or both. The
container may be of a different type, including but not limited to a travel mug, water
bottle, drinking glass or coffee cup. In addition, the container may be of a different
25  shape, including having a polygonal cross section, or may be proportioned to be wider
than it is tall. The container may be sized and formed of a material appropriate for
achieving repeatable temperature and mixing constitution. In addition, the container may
include features that are customized for the automated infant formula device 1, which

may include the adaptation of connection holding points, material choices and/or

30  thickness of material.
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The device 1 has at least the followng critical attributes: 1. The
container 500 is held in the holder 158 at an angle g2 of about 45 to 80
degr ees fwormtoastsori zontal . Testing has shown t hat m XPOEG/USI0 10938929
vertically oriented container position (90 degrees fromthe horizontal)
does not provide a satisfactory beverage because when mxed in a vertically
oriented position, the powder collects and clunps in the bottom edges of

t he contaiper 500. Thus, -the m xing angle g2 is a critical el ement of the
A R R e T A e

cont ai nefcRAthgt LrebRKEy1LNBH 20 AN dHa¥ I3 FoROSEWRIIR 261 RN BtadR J0ARds: of 45 to
85 degrees was determ ned through testing to work well, and the angle g2

range of lis§cd v B stiepr @wlsmsyabe hamed hiviegla baghbptreumd sidevalb® grtedter angl es

cause the formul a.t ill, an |l ess angl e es . hot ovi(de adequate

i ng. aeereris sy SBankes FalrRof pant B Enar s arwr kol A FE 0" he
cont & nepold&hal f di8dsdhettivnal {MbE Qfthdrhiddn SAiRdfia@flat e cl ockwi se and/or
countercl ockwi se at various rates of rotation and at various tine perlods

bet ween reversal of direction. b. The speeds of rotation are between 100
and 500 1y, ' ' t [ | . of . di L on. can vary
froma fé\fl{vﬂaslg:%l&lﬁ%g&%t%ﬁgﬁ ggﬁées\g&r)]égaeaas\rﬁgl it ﬁcﬁ%nrig’rséz% é? a{c}%ﬁ]m%&Feot ation) to
10 - 15 sesendseriingusf RIF teira@ptadoR 20sit abl liraheetthsfsiza. Vor texnple thdie nmi xi ng
liquid). 2. The device 1 can accommpdate the introduction of PIF into the
cont ai nefccgderle maghe PERAHdIN AetzerSUfTECi G derch SiBgle $H¥INg: mul t aneous
intrpgduction of water and PIF.3. The device 1 can mx a full dose of PIF
with a partial dose of hot water (roughly half to one third the water
needed f Refefrig torfeg Gnskthdughitinreoéptadie2®ish)lustented hidneis asappngactfiliabkes wat er

and PIF at about a 1.to olume_ratio in order .to first heat.the PIF to
over  16CHPRI PRUNGE vilithe bustRb Rt Ha R w&llmﬁ?it%f?@ capbodipe.
t enper at pexhRildtne B@ptack2 RO g thbe T8l 86 RHlRCH VitUPSeaURALLY cool ed

to the final set point tenperature and m xed to the desired dilution by
addi ng astdledihonpér-shapest disposalrtd catridges?Pe Tae gartridge 32000 fmyined bayiegonst i t uti on

of t concentrate mul 8. 1 nvol ves m xin ter into.the high erature
ConcEht r APERT PP FhnaH o PRy Pieb & ot Bl P ARa AT 2
anount ofr Mahey abBRAREsdcohd eRIMPl4esfans ReoRa¢t BR0.I BadaitidnDeheiupbbi @ld PI F. The
angl ed m xi ng configuration descri bed above provides a controlled flowin
t he 322 ofthe cartridge 320 is closed, and the open lower end 324 is connected to a pre-

connected or integrally formed dosing tube 372, which is sealed at a lower end with a

peel-off cover 334. When the PIF has been completely dispensed and the cartridge 320 is

20  empty, the empty cartridge 320 is removed from the housing 2, and replaced with a full

cartridge 320, whereby any mess and inconvenience of cleaning and re-filling the

receptacle 20 is avoided. In other embodiments, the receptacle 320 may be formed

without a dosing tube 372, and instead be configured to be assembled with the dosing

tube 72 of the device 1. In this case, the lower end 324 of the cartidge can be directly
25  scaled with the cover 334.

Referring also to Figs. 9 and 10, an alternative disposable cartridge 420 may be used with
the device 1 that is not limited to a hopper shape. Instead, as shown in Fig. 9, the pre-
filled and sealed disposable cartridge 420 can be formed in a box shape that is convenient
30 for shipping and storing PIF, and used within the device 1 along with a modified
receptacle 422. In particular, the receptacle 422 is formed having tapered sidewalls 426
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contai ner 500, as the rotational speed and container angle determne the
tangential vector of the spinning liquid. Operation and Method of Use Wth
ref erencewbotiigsicd, a net hod of dispensing PIF into a ecmtszeens®ed and
preparing a reconstituted fornula fromthe PIF is as follows: 1. Insert the
container 500 into the recess 12 of the device and | oad into the hol der 158
(step 350). The presence of the container 500 within the holder 158 can be

det ect ed. usi n sensor 186.. 2, Measure g predet i ned amunt of PIF to be
di spense@Cﬁ’é{f%ﬁﬁ%mr angl & selecigdiiy e%a%flﬁgﬁa@ﬁ%ﬁﬁ?&rer%lrgrﬁﬁ}aé%‘ieﬁéﬁ val ve
90 and opepRd érﬁfﬂﬂfoﬂtﬂ@ré&@ﬁﬁ’&é 422.bﬁ?&d@l{tio'iiothfe%dgé‘@f@atttﬂ@oﬁ&ﬁ&)_%ﬁ&ideofz0 In

order to break up any holes, bridges or of her non- honogenei ties in the
st or ed PIhE re@nticleat2fag fdrincdtecaovetweitida looves wetbf tf chtiedd 20(Fiil0),t he

receptacle 20. .1 nportant]|y,. operat.i of . t.he er vibrator 50 serves to
fill thewﬁggﬁﬁﬁwggﬁ@&§g“&%fﬁmﬁP&@lﬁﬁGQPngﬁgﬁ} “ of the receptacle 20 can
i ncl ude application of a single nechanical pulse or a series of pulses

(vibration). This step is perforned, for exanple at the tine of fillingthe
r ecept achEhowhihe HosmgasaersblyriOop dessribed s iarlygmsgaaylivarieon dpipg tube 7Begi n
rotation,qf, t. Lner: 500, (st . Th kN i ted at a
rotati onta dso %ggé“ GD%P}Z %88%689%%65% éﬁﬁp%ca;[hgorg%ﬁbﬁeh g[% (r?og%gt@éé,’ 1%ng pense

PI F of desofag dtsse s¢dtlofalchnpeinti@tdingGolgephslandSdeguldhi s is achi eved by
openi ng the pinch valve 90 and operating the dosing tube vibrator 104 to
facilitate the flow of the predeterm ned anmount (ie, dose) of PIF out of

t he Si . t . : i ; i 500
thr obigh TAACURERS fosibef3HA 108 BOklBed eimgBlfhe it Pkl R FO DO MBI e o
Pl F cor r asspoblgs/Otie notiénsedoafsing thopmnke valc Dheandashtigl dfubefli oiBve t he

inch val.ve 90 and.th 0 of r di sposed . bel ow.the, bri e forned b
e Pondtb e Py 700 E e b BT cp b3 Becomnu bos s BNy | Gty
caused bictifi ol Ofarhile iOHRAACE o2t by DS isuallargl € 1 at

the transition fromthe receptacle 20 to the dosing tube 72, "no secondary
val ve orwishinghe destitube 2 by snigisint behdig ¢fi the desgeptuhel78. 2doteoverchi eve

netering Qf t PIl.F. reqver he, bri d wder prevents undesi red
powdbt (¢ igptef e e YD) Sitielgt o gl el s erron T P Bapt ol e
20 it sel EladtiRtdpehing of et ®Isi@tuROD, ik Bihyr éibodihEntehovbdiletipewdefaytiel dge B
that was contained in the dosing tube 72 is released into the container 500

when t hemgiehe Hexiblevathoothps clgpemand anmch Nalve QB enayi hersaewed totheitubediselfgi zed.

ps the PLfinld Qi Qbthordd, ddifindP4i0996 HREhafFoaR) pbAl R hlbE A0GLGHa PG T ner

20  Although the holder 158 of the mixing assembly employs elastic tabs 164 to secure the
container 500 within the holder 158, the mixing assembly is not limited to this and other
mechanisms may be used to secure the container 500 within the holder 158. In one
example, spring-loaded rigid tabs can be used to replace the elastic tabs. In another
example, the holder 158 can be replaced with a clip configured to secure the container

25 500.

Although the chute 120 is illustrated herein as being supported within an opening 15 on
the housing 2, this configuration is non-limiting. For example, the chute 120 may be
formed integrally with the dosing tube 72.

30

Although the dilution assembly 200 includes separate hot water and ambient water outlets
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container 500 is rotated to spread out the PIF evenly. The container 500 is
held at an angle g which is required for conplete mxing. 5. Wile the

cont ai nerwpabarsieopast euri ze the PIF within the contai rer/iSe@olysvagidi ng
hot water to the container 500 (step 356). Sinultaneously to or follow ng
the introduction of powder into the container 500, hot water is directed
fromthe hot water storage tank 220 to the container 500. A volune of hot

water is,ad h correspqgn to roughly 50% (r.ange. of 33% 66% of the
total an%‘f?ngggftﬁa@?@wnr?é _ Vb Do SFRYTEA TN IoBn FBF SYREIBIRE 6. M x
hot wat egijans a%’ieﬁlﬂliﬂ 29@%§'iﬁt@ﬁde@p§nél§Bﬁﬂ’et%@a@is fedHotn Dbk 88e hdtenk! F at a
concentrated | evel,” and ehsures sufficient tine at tenperature to

past eur i zmebichievaoneelt. r at ed fornul a. Dependi ng on the size of the desired
serving the duration, type and direction of rotation will vary, as
di scussed further below. In sone enbodinents, the m xture of PIF and hot

wat ers t OARh&RAtBe exMFIELS ARpchaa@aed sfindifgl sdRenads fefestoThiti@ty asiaRindi ng to
the follow ng dispensin ané)spinning‘sequence. In this case, the

pr edet er Hicseatamed ot ingf cleghkwigg rogational depsByn el derontsiner exisRé2.anount of PIF
required:far i J f, reconst ihHt ar, o ed on the
requiredﬁ%§p$?§ %SPQQ%“%HEH@gh ngFEF)%@%ﬁggﬁéfgf%gg&§k§¥%g?nﬁ%:f{ional

wat er andirdibnwht kpingiag stquehe: @indpkimieditd hiso Fohexamilt ahaaiitidd6tatist ep 358) .
For exanple, if four ounces of fornmula is needed, the follow ng di spensing
and spi n#r§e§o8 syubheunfaclgglensEdpllawahby & subssausnielaeidss rasgtiongiieglion. i s
needgq, the foll ow ng di spensing and spi nni ng sequence is used. For

exanple, if eight ounces of formula is needed, the follow ng dispensing and
spi nni ngRefeqruenodig.d 1usedtofsatie solbed et nh batematedrinfant foomelaclevde $p@nsat i on of

a dose of PIF into the container 500, .the neth tep 351 i formed. 8.
Add suf fWE}Ch%Cl&ﬁPait ORRAE EHC ytlﬁeg%q-& %S#ﬁaﬁlyglgoﬁlﬁﬁ%aaﬁf ygﬁéfﬂ? d PIF
concent r aliRRadsSh8R BRUescriddRBHd Gt it Roddiey 60X TR &Yk ®0b als60oNP! et e,
anbi ent water is punped fromthe anbient water storage tank 202 into the

cont ai nemchides ¢ éopl @ving It Wekich eevs thetrenesohl frovided B1 tie fi@pt oksthadeyiet at i vel y

cool t to c lete dulitiaon,.the forrmul.a can b i ckly cooled from
oot Kl 008 PG RER S St P8 Niniebfer PR § BRaiuctliaton soraBitlise - on,
for exanpitBinahé @ORES GIOUIER 260it6RSAO e BI6EOfuPAEYint REBE éndlifer@lerBedegr ees F
+/- 5 degrees F. During this step, the container 500 continues to rotate.

The r ot atiobsheiwmg ydueh werilizgs theagontagier $P@ precivad whidimie so@ipardgente For
al ternat| t ai ner. . - - taticonal speed.
o 1A, EPRE S50, (9006800
predetermined period of time, or by providing hot water to the container 500 at
20  temperatures sufficient to create a sterilizing steam within the compartment. The device
housing 602 may also include a transparent portions 603, 604 to permit visual monitoring

of the fill levels of the receptacle 20 and ambient water tank 202.

Selected illustrative embodiments of the invention are described above in some detail. It
25  should be understood that only structures considered necessary for clarifying the present

invention have been described herein. Other conventional structures, and those of

ancillary and auxiliary components of the system, are assumed to be known and

understood by those skilled in the art. Moreover, while a working example of the present

invention has been described above, the present invention is not limited to the working
30  example described above, but various design alterations may be carried out without

departing from the present invention as set forth in the claims.

26



include 1 to 500 RPM The duration of rotation during this step is
dependent on the anount of water added. The above nethod provi des several
advant ages0 2povi4gteanpl e, since the container is held at pam/iseghessnd
rotated while the powder is dispensed, the powder is spread out over the
sidewal I s of the container, preventing formation of |unps and preventing
formati on of unm xed aggregati ons of powder or powder paste al ong the
cont ai ner bottomor sidewalls that never fully dissolves. Because the
powder has been spread out along the sides of the container 500, when water
i s addedwtas isheaigediai ner, conplete and uniformm xing of the powder and
wat er is achieved, even during steps of highly concentrated fornul ation
such as occurs durlng pasteurlzatlon In addltlon since the container is
hel d at € g he wat e tag ensed, . better m xing
agitatio ﬁpm “ed, Pr?%a&nlguvif “ilﬁﬁo Ble%ﬁ?f%? 3“8 SRS A RO rﬁiﬁr ‘of the
powdey aﬂga, r8fus ifcidifier nore, since water is added to the container by
directing the flow of water to a sidewall of the container 500, fornation
of bubbl es mnQﬁWﬁm@ﬁeC@@@ﬁﬁ@ikmﬂmewlﬁ@mﬁwﬂﬁkls m ni m zed. Conpared to
preparation b n t a dev [

consi st ent pr%ﬁ%%dQMl H%ﬁ% E@gﬂg&gg“égce%ﬁé%% q%%%%&h e d%%iﬁgd anfihe Pl F

uni f or m dispdndg thrfpoirer mectRsbhtalited PIF, correct final dellvery t enperature
and pasteurlzatlon of the resulting formula, In particular, the device 1
provi des var.%ﬂe duRRly sprfigred tOeChéfp@e%q huiid wmeéomameﬁ@n i npr oved

cleapability, , fe g‘d%?lsefc% & LOMENGE 8 nn%rftthéjé éltteﬁﬁer%ﬁw ﬁ?hom‘ﬁ

mxing in the 0 Nno parts nee e cleaned prior to

servi ng)theI\tbnkaﬁmesuchtthetsceelbezalthmesnchoéthaccbntemd1suhsp11gechatra&i atgloelativsi rrpl e
devi ce havhng only a single valve nechanismto control PIF flow Although
the devi ©d"q0ey t hod descri bed herein are directed to reconstituting
PIF, the deV|ce 1 and nmethod are not limted to this application. For
exanpl e, other powders nay be reconstituted using this device and mnet hod,

i ncl udi ng} dth¢ epbacaifis eleclaint éa&her@iomming)dexficfaiwpeﬁlgldmil tkmiy thelcantienty t hose

havi ol ate, frui avo and. powder,s for ritignal
ouppl Breht B8 cnga fotpon it apld 35 AR A G I Bk ar e ot
limted to reconstituting beverages for hunman consunptlon but have ot her

applications as well. For exanple, the device 1 and nethod can be used to
prepare $of hukpparass pdaimg whtivig the pegrodwviey isisenignret o BinthaicAREns00 | s

descri be gfe‘rc%' oy b(irogl\lg'nétlr%nﬁle ki %)@S)éf'tg?lcott& Yy B&I\x}eeﬁ Oolpbg's%ddr%?/a'tl((\)ﬁ 1is

not lim el ng-use h thrs cont al ner.
baby bot #iketiony be provi ded having a non-cylindrical shape. Nbre
spec&;ically, t he baby

4. The apparatus of claim 2, wherein the mixing device is configured to mix the contents

of the container by including a period of container non-rotation between periods of

container rotation.

25 5. The apparatus of claim 1, wherein the angle of an axis perpendicular to the base end

relative to the horizontal is selected from angles in the range of 45 degrees to 80 degrees.
6. The apparatus of claim 1, wherein the mixing device comprises

a holder configured to secure the container, and

30 a motor configured to rotate the holder.
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bottl e may have a non-linear |ongitudinal axis, non-linear sidewalls, or
both. The container may be of a different type, including but not limted
to a traweb 2ougi4siwat er bottle, drinking glass or coffeePcus2010/0389d9 ti on
the container may be of a different shape, including having a pol ygonal
cross section, or may be proportioned to be wder than it is tall. The
contai ner may be sized and fornmed of a material appropriate for achieving

repeat abl e nperature and.m xing constitution. In additiaon, the container
may i ncl Jfrde&_g%e?ﬁ’ﬁ?régfst Wt cdeb 28 PR M UHOE T TRBESnf aHPTAHBr nul a
device leonphfdd @BYbiaRCIAEcdRRIARRREGEhER: A SRR GEIRMIRLEIRd: RabNtS,
mat eri al choi ces and/or thickness of material. Al though the receptacle 20 is
i |l ustrathedndaswrgigdcascebei ng general |y pyrami d shaped including a

rectangul ar top 22, and having four sidewalls 26a-d, the receptacle 20 is
not limted to this shape and may be forned having a single arcuate

si devial | § SOTRS dpPataisgMerladh! ¥, GOBicERlthy pPARR. fuBhdi kampdsest HeviBR/R bott om
24 of the receptacle 20 may be pol ygonal in cross sectional shape rather

t han cyl ¢andigueed|to vilireth dgghcashieng devpr &g dspoosingsthd pewdefeem se denanging

sufficieptl)y .sj accommodat e several servings of PIF, the receptacle
20 is no@%?%ﬂikéﬁgféﬁyﬁgg size. For exanple, the receptacle nmay be provi ded

in a size sufficient for a single serving. Referring to Fig. 8, although
the receptacle 20 is jllustrated herein as being.a refill abl e hopper
mount ed Wi t AT APRAREUhBLERY | pwherpie themsasyrig deyick daclpdatiartabe hyipgp dirst

enbog ment+ i

Fopl Acod s SRS SR fuc OEULSCMAR. fnc i 00 SROM G PR B, ge
320. Theecmiantd i dge 320 is formed having tapered sidewalls 326 including the
taper angle 1 selected to,cause bridgi f the PIF at or_slightl bove
the second enﬁlemé@fust%&h?reem%%ﬁé w9t dispostdra e tft@p%fShﬁ%@ﬁeéﬂ 322 of
the Cart&kﬂgﬁﬂﬁ%ﬁb&$h&¢f§%¥§pﬁ%&@d&@@mﬂﬂﬁ@o%ﬁ&@&mﬁ@%nﬁ%és&ﬁmﬁ@ﬂ@eCted to a

preconnected or integrally fornmed dosing tube 372, which is sealed at a
| ower end with a peel-off cover 334. Wien the PIF has been conpletely

di spense d the cartrid 320 i.s.enpty., the enpty cartridge 320 is
rem)&gd ?‘Fgﬂ%‘%%’a @t?sqﬁr‘f!f"%‘?g’gl reﬂ%gﬂeg@té%s\ﬂef“ﬁ’lea full cartridge 320, whereby
any nmess and inconveni ence of cleaning and re-filling the receptacle 20 is
avoi ded. In other enbodi nents, the receptacle 320 may be fornmed w thout a
dosi ng t Ubel'Brppagiy af shimdd whercibtieiteheris glastéec-be assenbl ed with the dosing
tube 72 of the device 1. In this case, the |ower end 324 of the cartidge
can be directly sealed with the cover 334. Referring also to Figs. 9 and
10, an al2.erThat apparatiss pd shlirth €9, cahidreindpe Sa8-svayorlae dirsehion bh the tube is

20  determined based on the properties of the powder to be dispensed.

13. The apparatus of claim 9, wherein the axial position of the valve relative to a
longitudinal axis of the tube is adjustable, and is determined based on the amount of the
powder to be dispensed.

25
14. The apparatus of claim 9, wherein the valve is configured to selectively prevent the

powder from passing through the second end of the tube.

15. The apparatus of claim 9, wherein the valve is configured to control passage of

30  powder through the tube without direct contact with the powder.
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the device 1 that is not limted to a hopper shape. Instead, as shown in
Fig. 9, the prefilled and seal ed di sposable cartridge 420 can be fornmed in
a box shape 2tw4sies conveni ent for shippi ng and st ori ngPPrRIS2@003893€d
within the device 1 along with a nodified receptacle 422. In particul ar,
the receptacle 422 is formed having tapered sidewalls 426i ncluding the
taper angle 1 selected to cause bridging of the PIF at or slightly above

t he seco nd 424 of the receptacle 422.. In addition, the edge 428 at the
open uppgg ﬁ%ﬂm%%“%WﬁQﬂPg@@ﬁ¥&&?5”%%@‘@‘@F%?Hgﬁ ¥8VEonnect with a | ower end
of the cartridge 420 (Fig. 10), whereby the receptacle 422 is automatically
| oaded with PIF. Although the dosing assenbly 70 is described as including
a cyl i ndt7.c&he dorsiraigs oldeiny2, whéreindbs ivalye iubmfigRrddstomagvel 4 stil¢veal obthbei ng
cylindrical , For e | e, .the dosing .tubhe be .of any closed secti onal
Shape i nEPEAPRGeRaI OO sietie PP hoviel Tt st s Resti eBERbey 70 1 s
descrg beghd@s deb&ldUBibBGidRalPporstion & widOthet hev @Sk NBcrntAMbN Flsing not
limted to using the pinch valve 90, and control of the flow of PIF from

t he secothgoughdhgBibef the dosing tube 72 can be acconplished using other

val ve nmechani snms. For exanple, an alternative mechani smcould obstruct the
passageway 80 within the dosing tube 72 by sufficient bending of the dosing
tube 72.13\bTieoapparatdl dffetdighl, ivherdin hehessptaek iB8luds di scl osed as retracting
fromthe dosing tube 72 to permt elastic opening of the dosing tube 72, in
ot her enbodi nent s, 21t ARENGESPEAGS fifiseenihayig afarsheipiension) exi bl e rather than

el astic, and a pin t A f hat
mhenh1etracted, th%h8?%%ﬁgﬁggggq%8g§%§ﬁgﬁP§%f §O&E§ﬁ%%$ﬁgk%ﬁ§%eggg?ggemay
80. Al t hibgly 4 heeohdHobemsibbBamif t he m xi ng assenbly enpl oys elastic tabs 164
to secure the container 500.wthin the holder 158, .the m xi ng assemly is
not linited to thi% CABAGERECVAE CRAPRCERS ﬂf?d‘;?c%’éaﬁi%@@t R Bt

cont ai negn 0P Pyl & terlepEEE st@Bvall BeiARCr@KATRY @5 8 PEInIBpk ORGadiET gi d
tabs can be used to replace the elastic tabs.” I n another exanple, the

hol der 188cragic lfiest cag ltatedevdntdrlasasbing cadrih¢ pentied hewvingeoanglet dvafigaistiai ner
500. t hough the, chute 120 is ill.ustrated herejn .as being supported within
an obbni HHIe Rsaeh 8T HEDE AT Sove T SRR S5 s Tonct i miting. - For
exanple, the chute 120 nay be fornmed integrally with the dosing tube 72.

Al t hough the dilution assenbly 200 includes separate hot water and anbi ent
wat er outy-etlapparapgf claya Idwbgtainhcaeesptisloindodesi s not linited to this

contLgur L1 on. For RIS 1o LD APBETR G0 T L1 e o ol
exanpl es of di spensi ngeranetepfatlionicoghd eqlieppessd rteftee réaptanlet fiat leyid spdnni ng
20  having a second dimension, and
a receptacle sidewall connecting the receptacle first and receptacle second
end, a portion of the receptacle sidewall being angled so as to converge from the
receptacle first end to the receptacle second end, the portion having an angle configured
to cause powder bridging at or above the receptacle second end,
25 the measuring device includes a tube having a tube first end connected to the
receptacle second end, and an open tube second end opposed to the tube first end, and
the apparatus further comprises a valve disposed between the tube first and
second ends, the valve configured to control powder flow from the tube second end,
wherein the predetermined amount of powder corresponds to the sum of a volume
30  of the measuring device above the valve and the volume of powder disposed below the

bridge formed by the powder bridging.
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the container 500 in a clockw se rotational direction about the container
axis 512, followed by a subsequent spinning of the container 500 in a

count er clwokwingsreot at i on direction, the spinning sequeRCEUS0100889%9 m t ed
to this. For exanple, the initial rotation direction can be

countercl ockwi se, followed by a subsequent clockw se rotation direction.
Referring to Fig. 11, an alternative enbodi nent automated infant formula
devi ce 600 which includes the hopper assenbly 18, dosing assenbly 70,

di lution assenbly 200 and m xi ng assenbly 150 descri bed above stored wthin
a housi ngy 69R. aJfiSatdeyf O8NP, Rh&Bini tRE LAtEFECIR sldeRRll BRVEEeCR ]anYédﬂ%Fehncover S
the recess 612 provided in the front of the device 600 into which the

cont ai nethe5a@ciod 3P s &9 teglcespebtivdingloagtidsd dxstadthd icgettaaddn conpar t nent
within the device 600. In addition, the device 600 further includes a
contai ner sterilizer (not shown) which sterilizes the container 500
receiyed2w Thé Bpgah@ue oNBlaint MENYheriarth€xbphee sile®hillcbradrb@nt @aRnpe Ichi eved
by exposing the container 500 to W light for a predetern ned period of
time, orampyomeialdPhacdiets rakaties torplopgitudien exisoé theueepsicle enper at ur es
sufficient to create a sterilizing steamw thin the conpartnent. The device
housi ng 602 nay al so include a transparent portions 603, 604 to permt

vi sual npNi Tl appgradis dffeaiii 19, whenet the oéceplaclcrieaepivabledrotdtirngpaatisent wat er
tank 202. Selected illustrative enbodi nents of the invention are described
above in sonme detail. It should be understood that only structures

consjdfler clarinkyd: res LAnenti on have been
descy?beggﬁg%gl ?é%%ﬁg?h?%ﬁggﬁ%¥%gae&gﬁ?gggﬁggg?hgﬁﬁ those of ancillary and
auxiliary conponents of the system are assunmed to be known and under st ood
by those_ skilled in t art reover, while. a workj xa . of the

oY esant Py B ORI GE hellriBUE S S P B LAt SRICh TGS  not
limted ¢Quidae working exanple described above, but various design
alterations may be carried out without departing fromthe present invention
as set forth in the clains.What is clained is, 1. An apparatus for

preparin i.thin a.co i.ner recgnstituted, beverage.from wder, the
oparht u-1 Fe trnerg o PhilehoderdR B tavitininy BUERTS ' FHeTp BREERE 2
nmeasur i NgceRy is@%y arel ener el bd k&oal Bpplhauhavetgtd et ehd ﬁe@rsh%ﬂ&e and
di spense the powder into the container, a liquid supply configured to

di spensetubp dupes flatdontortbe egpeinemiadifierpret dircaiion than dwvseendewnplydubed to m x
the contents of the container while supporting the container such that a
cl osed base end of the container is disposed at an angle relative

26. The apparatus of claim 1, wherein the liquid supply includes a first supply tube and a

20  second supply tube, the supply tubes are configured so that the first supply tube delivers
liquid at a different temperature than that of the second supply tube.

27. The apparatus of claim 1, wherein the liquid supply is configured so that the first
supply tube delivers liquid at a temperature sufficient to pasteurize the reconstituted

25  beverage.

28. The apparatus of claim 1, further comprising a chute disposed between the measuring
device and the container, the chute configured to direct the powder from the measuring
device into the container such that the direction of powder flow is changed between the

30  measuring device and the container.
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to the horizontal. 2. The apparatus of claim1l, wherein the m xing device
is configured to mx the contents of the container by rotation of the

cont ai nerwahouri4srsoaxi s perpendi cul ar to the base end. PBCTAiseolappmeat us of
claim2, wherein the mxing device is configured to mx the contents of the
container by alternating the rotation of the contai ner between opposed
rotation directions. 4. The apparatus of claim 2, mherein the m xi ng devi ce

is configur to m X t ec nts of the container di ng eriod of
cont ai ne1%| gﬂe FBRALTSR B@Pﬂgeref“ iOERTIYE ot O e w‘teﬁtt? tec‘spo‘*f‘ff‘é

appar at UgoRffrdnh flemhdasudtled&lige. t he angle of an axis perpendicular to the
base end relative to the horizontal is selected fromangles in the range of

45 degrees to 80 degrees. 6. The apparatus of claim1l, wherein the mxing
device conprises a holder configured to secure the contai ner, and a notor
configured to rotate the holder.7. The apparatus of claim1l, wherein the

apparzat uso.f usd he atﬁfﬁm{bf afiny WitdhOf c6@Binkdur RAodsdittedbav@agd &rofheaept acl e
for dispensing the powder fromthe receptacle into the neasuring device. 8.

The appap@vdss. tbe appasgtys meludier ei n t he apparatus further conprises a
vi brat or Conflﬁge‘éal?tscl%%oﬁf* n%l %f% ctoﬁ%n{@%w 1408 qAA&Y L& ‘?ac @clgq.ﬁgens' ng the

powder fromt ensi evice in Contal appar at us of
claim1, wherein theWﬁm&HMRmﬂgmdmngBsﬂﬁﬁkﬁﬁ&@ a tube having a first end
connected to an outlet of the receptacle and an open second end opposed to
the first end, and PESHpisaPRt Gad fPOpRSy t%dhi)rﬁ@fe@% apd| havieg pee@ddbet ween
t he ﬂ;rs%nﬁﬁroﬁgggnd ends of the tube, the valve configured to control
powder f romthe second end. 10. The apparatus of claim9, wherein the
tube is flexible. a&MeWhﬁcamnanagﬂﬁzﬁ@tamhmmbﬁdemheaqmuumhﬁﬂmabemmaﬂ
elastic., 12. The aratus of .clajim in tthcro s sectiona

di mensi oPF1R% 24 %d%ﬂﬁ 0 COMYRAE B aﬁbﬁgﬁ@ eﬁ?ﬁ@n Bt PREIOBAYIHE APonder
to be di spenssthg uﬂe%ltow@se%%&awsgu?gatcdr%bm&heg\a%h@'eﬂd tipg axial position

of the valve relatlve to a longitudinal axis of the tube is adjustable, and
i s determi neda bawedingndeties a thGCbto rdveivgopadeter tfwnbéhejsm@adse@d oflhe The

app tus of wherein t he valve |s.c0 ured taq,sel ivel
or e\%ﬁﬁt Eeﬁ%ptac(ie and d?sfpense a prede%errmne arnoun% nto n[fle %ontamer e pre Rickmihe
amount of powder corresponding to the sum of a volume of the measuring device and the

volume of powder disposed below the bridge formed by the powder bridging.

31. The apparatus of claim 30, further including a liquid supply configured to dispense

20  liquid into the container.

32. The apparatus of claim 31, wherein the liquid supply includes a first supply tube and
a second supply tube, the first and second supply tubes arranged so that the first supply
tube directs fluid into the container in different direction than the second supply tube.

25
33. The apparatus of claim 31, wherein the liquid supply includes a first supply tube and
a second supply tube, the supply tubes are configured so that the first supply tube delivers
liquid at a different temperature than that of the second supply tube.

30  34. The apparatus of claim 31, wherein the liquid supply is configured so that the first

supply tube delivers liquid at a temperature sufficient to pasteurize the reconstituted
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powder from passing through the second end of the tube. 15. The apparatus
of claim9, wherein the valve is configured to control passage of powder

t hrough twe 20uba@swent hout direct contact with the powder PL&/USTIS®/0389pAr at uUS
of claim9, wherein the valve is a pinch valve. 17. The apparatus of claim
9, wherein the valve is configured to nove a sidewall of the tube between a
first tube sidewall position in which the powder can pass through the tube
and a second tube sidewall position in which the powder is prevented from
passi ng PHCBEGh the tube. 18. The apparatus of claim 1, wherein the
receptacl e includes an open receptacle first end having a first dinension,
an open receptacle second end opposed to the receptacle first end and

havi ng a3sedtbadppliratensf onim dAdfuatheemepidang @msxidgwayice confrictd togmixhde
receptacle firs étand receptacle second end, a portion of the receptacle

si dewal | “BEHYOHAGFRYALE- as to converge fromthe receptacle first end to
the receptacl e second end, the portion having an angle configured to cause
powder bridging at or above t he receptacl e second end. 19. The apparatus of
claim 1, 3%%&1@?]@8@%5 peelapn 30) Birthacingldinganmbpag deese perftduecd forsix Bad
having a_fi n he
recept acreg ot hEEARMRG Wik ARPG-LEIRRHAR RLAERORt: SH-GPRAT SR B

si dewal | campaingds diRgodebat rcard atdtecfiéd trthodinentilecept acl e second end, a
portion of the receptacle sidewall being angled so as to converge fromthe
receptacle first end to the receptacle second end, the portion having an
angl g, cogy i gyl e o second
end, ﬁ%heﬂiegghr%ﬁ%ﬁﬁﬁeyigb?ﬁggugﬂ%hggg% gn%h§3%§&§q¥3€gﬁgyﬁgﬁggﬁg“%%nnected
to the ranmqaﬁsaof dmenmmnieremdrotannh aintho pentaindy ebsecandxie pdrpopgiosled td @ t he
tube fir %} ﬁigp ﬁggaratus further conprises a val ve disposed

bet ween ?Hgﬁt Ao gidpe 18¢cond ends, the valve configured to control
powder flow fromthe tube second end, wherein the pr edet er mi ned anmount of
powder corresponds to the sumof a volune of the measuring device above the
val ve andB.t Hdevapparatusodt pl@v@éﬁ oNhspos ¢k bekiow ctehiyetisioogégmr@d edniyyththe

pomd i 0. The a tus.of .cl a ein e rece tacl.e
B P el I ABEPEEE catandRgR et Rl o 4O ShEudet BEyeEREPhERAL ve 10
a |OngItHQMR@khﬁ%ﬁ&ﬂ@f t he receptacle 21. The appar at us of claim 19,

wherein the receptacle sidewall converges at an angl e of
39. The apparatus of claim 37, wherein the mixing device is configured to mix the
contents of the container by including a period of container non-rotation between periods

20  of container rotation.

40. The apparatus of claim 37, wherein the angle of an axis perpendicular to the base end

relative to the horizontal is selected from angles in the range of 45 degrees to 80 degrees.

25  41. The apparatus of claim 30, further comprising a mixing device configured to mix the
contents of the container, the mixing device including
a holder configured to secure the container, and

a motor configured to rotate the holder.

30  42. The apparatus of claim 30, further comprising a vibrator configured to vibrate the

receptacle for dispensing the powder from the receptacle into the measuring device.
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approximately 50 degrees relative to a |longitudinal axis of the receptacle.
22. The apparatus of claim 19, wherein the receptacle is renovable fromthe
appar at uswo28sio/fligsoappar at us of claim 1, wherein the reeeptisetio/ N2y ef

|| able. 24. The apparatus of claim11l, wherein the receptacle is a pre-f

|l ed and seal ed di sposable cartridge. 25. The apparatus of claim 1, wherein
the liquid supply includes a first supply tube and a second supply tube,
the first and second supply tubes arranged so that the first supply tube
directs fluid into the container in different direction than the second
supply typeThGopahes IPRBAALIS RfthG! BhPriding W eieltdt EdHight AU d/iBdRPINK

i ncl udes a fIrSP supply tube and a second Supply tube, the supply tubes are
conf i gurmdawmong hdtvigechdorf idspenssngophay powider dsin vibe sdibpegeiing davier dithf dcent
tenperatur?.than that of the second supply tube. 27. The apparatus of claim
1, wher efW"¥RE 1i quid supply is configured so that the first supply tube
delivers liquid at a tenperature sufficient to pasteurize the reconstituted
beverage. 28. The apparatus of claim11, further conprising a chute disposed
bet ween #heTheasparithg ofi elpin & 0andicrdie theoneairieg devipe Inchigics adubs hgurgd to
direct t er fr [ evi it e nt ai ner ch .t hat
the ai r oot SRV ERhERE b Fulle T e ey S0 ol Ber SRS EMFbRE B e ana

t he cont filshedd, 88d The apparatus of claim 1, further conprising a sensor
configured to detect powder flow fromthe measuring device. 30. An

appar at us f or thgrapparfusgfufnehremRrises it ¥alhe disposed chpt¥esn theeldrshave pegdds rom a

powday - L. RBRALAL Uk 10 Lflitaticado LERILARUE, AADHMHEdodAaghpt ain the

powder, the receptacle iInc ng an open first en ving a first
di rensi on, an open second end opposed to the first end and having a second

di mensi on nd a side |. connecting the first and second ends, a portion
of the stiiehéd %ppﬁ@itwg‘?g#g%%, yﬁ@fgﬁst@&ﬁw?@ I romthe first end to the
second end, the portion having an angle configured to cause powder bri dgi ng
at or above the second end; and a neasuring device configured to receive
powder f4@nThdwpperscusrad cha 49t whiwsir the dpteasblestimd di spense a predet er mi ned
anou into the container, the predeterm ned anount of powder correspondi ng
to tre sum of a volunme of the neasuring device and the vol une of powder

di sposed4pelmow dpperabisi slOelafn®MaB e hbbeit i PRSI ctiBARdld@inkEsion of the tube is

determined based on the properties of the powder to be dispensed.

48. The apparatus of claim 44, wherein the axial position of the valve relative to a
20  longitudinal axis of the tube is adjustable, and is determined based on the amount of the

powder to be dispensed.

49. The apparatus of claim 44, wherein the valve is configured to selectively prevent the

powder from passing through the second end of the tube.

25
50. The apparatus of claim 44, wherein the valve is configured to control passage of
powder through the tube without direct contact with the powder.
51. The apparatus of claim 44, wherein the valve is a pinch valve.

30

52. The apparatus of claim 44, wherein the valve is configured to move a sidewall of the
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31. The apparatus of claim30, further including a liquid supply configured
to dispense liquid into the container. 32. The apparatus of claim 31,
wher ei n twe 2biogusosuppl y i ncludes a first supply tube ant/is2&e088%d9 suppl y
tube, the first and second supply tubes arranged so that the first supply
tube directs fluid into the container in different direction than the
second supply tube. 33. The apparatus of claim 31, wherein the liquid
supply includes a first supply tube and . a second supply tube, the supply
Lubes. ar B10g BRFegh P ddEbs Hie 4l heoyiondp “igbity POvSE G Hy%ﬁlfﬂgoqahdﬂ? B0g(  a

di fferenfnd erRes Rl Hibe Sl Pakitd id RRiGeaRNFbwWaR Pk YoréwBRd Bdm FAiSin
apparatus of claim 31, wherein the liquid supply is configured so t%at t he
first suthpdughttbeibdel ivers liquid at a tenperature sufficient to pasteurize
t he reconstitut edbeverage. 35. The apparatus of claim 30, further including
a m xing device configured to mx the contents of the container. 36. The
apparsat us3 ofTh&hgamtddof Elbint BErwhdrteinUbt RGeptadle %idéglaﬂ%%hﬁ‘&g@sod’!fahgl'ﬂ%@cint 0 m X
the contents of the container while supporting the contaliner such that a

cl osed bthseangsdfdf te he degragsaichibive fosa pngiveedl agts ddmhaisgensadle| ati ve to the
hori zontal . 37. The apparatus of claim 36, wherein the m xing device is
configured to mx the contents of the container by rotation of the

cont ai nef4.abbebppnataxoBclpied pendhatinahc t@cptaclt giledabasaveps ofantahgle of
container. 38. The apparatus .of claim 37, wherein the m xing device is
conf i gur 8PTeEMafeky $Rdegressiralative ra lopgitudipal axisef thereeantasitiat i ng the rotati on
of the container between opposed rotation directions. 39. The apparatus of
claim 37, wherein the mxing device is configured to m x the contents of

t he cont & .nElc dpparancl afdiang 3, paeicadthofreceptatiaiinsmavablerfainathcappetuseen

peri ods of container rotation. 40. The apparatus of claim 37, wherein the
angl e of an axis perpendicular to the base end relative to the horizontal
i's sel ecsedrhd HpaaRgl F21diR JNFhERNDRC Alccfacie@re@abk0 80 degrees. 41. The
apparatus of cl'aim 30, further conprising a m xing device configured to m x
the contents of the container, the m xing device including a hol der

conf j gur to secure th ont ajner, and.a notor confiqur 0 rota t he
ol abP " 55, S SERE AT SOR A0 Thosdn b, ERaMQSR A Bffied Bk il

confi gur gidpdsabisicbiadg.t he receptacle for dispensing the powder fromthe
receptacle into the neasuring device.43. The apparatus of claim 30, further
conprising a vibrator configured to vibrate the

58. The apparatus of claim 30, wherein the apparatus further comprises a chute disposed
between the measuring device and the container, the chute configured to direct the
20  powder from the measuring device into the container such that the direction of powder

flow is changed between the measuring device and the container.

59. The apparatus of claim 30, wherein the apparatus further comprises a sensor

configured to detect powder flow from the measuring device.

25
60. A method of preparing a reconstituted beverage within a container from a powder,
the method comprising
placing a container in a mixing device;
30 rotating the container using the mixing device;

while the container rotates,
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measuring device for dispensing the powder fromthe di spensing device into
the container. 44. The apparatus of claim 30, wherein the neasuring device
i ncl udes wotoel4Bwoi Nng a first end connected to an out| eCTafS2a10038929
receptacle, and an open second end opposed to the first end, and the
apparatus further conprises a val ve di sposed between the first and second
ends of the tube, the valve configured to control pomder flow fromthe
second end. 45. Th%ra par at us gf cl.aim 44, wherein t ube is flexible.

46. The apparatus GfPEPEENT AR ANt agéhq POY ?fs fog! a4fpcaspiiae

appar at ugev@de itloath8tdftaintghi€i n the cross-sectional dinension of the tube is
determ ned based on the properties of the powder to be di spensed. 48. The
appar atus of cl ai midicringet least atpoetiaxofe topd séquired ddhtiethemoaitwé ligeldaoi ve to
a longit dlna! axis of the tube is adjustable, and is determ ned based on

t he anmou % powder to be di spensed. 49. The apparatus of clai m 44,
wherej n the vadn\ﬁauing @O RJthtg Uihe Geon@ris| REtd peddétdphanantime Neridavaledr fheom
passi ng t hrough the second end of the tube. 50. The apparatus of claim 44,
wher ei n €ineengagyvad dslivesiagistilped to control passage of powder through the
tube without direct contact wth the powder. 51. The apparatus of claim 44,
wherein the valve is a pinch valve. 52. The apparatus of claim44, wherein
the val vel.i Theanéthgdio€dldim 60 wdereirs deliéwaink abfleetshatp&&oxbef\a/eteml aeduitedt t ube
sidewal | position in which the powder can ass throu t he tube and a
second t diEiog; gt of pliid ite ihe HOW%}U@’F\ el %d%ﬁ&é?rmgsaﬁr Byd sedthet §nispassi ng

t hr opgh &@&n&ﬂ£§mnﬁ§$dgbﬁl@@@@E&h&ﬁﬁpf claim 30, wherein the receptacle

sidewal | converges at an angle in the range of 35 to 65 degrees relative to
a | ongitudi nal axis of the receptacle. 54. The apparatus of claim 30,

wherein ece cIe sid || conyerges.at .an angl e of a rOX|nater 50
degr ees S0 b el o g bR Mo B iOpine ﬁhsége@t%faoaﬂ B¢ torfplate

appar at UgitRf, %@loﬁn adding @R GER lticilﬁ‘d S GRPLERh R, SolREPMRRNE bF &P [ifgd

appar at us. par atus of claim 30, wheréin the receptacle is

refill abd@lvewl mTltrredeiwpanast@B and irctheistap3tf, addingrsefficiert dlqplomprladhetota a
pre IIed an z%aled di posable cartridge. 58. The apparatus of claim 30,
mher n ?ﬂ»“‘ﬁ%‘f%?@?“?ﬂ ‘ther conprises a chute di sposed between the
measuri ng device and the container, the chute configured to direct the

63. The method of claim 60 wherein the step of rotating is performed while a base end of

the container is oriented at an angle to the horizontal.

20  64. The method of claim 60 wherein at least a portion of the dispensing and delivering

steps occurs simultaneously.

65. The method of claim 60 wherein the step of continuing to rotate the container
includes reversing the direction of rotation for at least a portion of the duration of the

25  step.

66. The method of claim 60 wherein the steps of delivering and continuing to rotate are

repeated.

30  67. The method of claim 60 wherein the steps of delivering and continuing to rotate are

repeated, and at least one of the repeated steps is performed using a liquid of a different
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powder fromthe neasuring device into the container such that the direction
of powder flow is changed between the neasuring device and the container.
59. The appanswusicof cl ai m 30, wherein the apparatus fuPChars2cionpsRses a
sensor configured to detect powder flow fromthe measuring device. 60. A
met hod of preparing a reconstituted beverage within a container froma
powder, the method conprising placing a container in a m Xxing device;
rotating the container using the m xing device; while the container

rot at es, GPYFENYPng a predeterm ned anount of the powder from a measuring
device into the container, and delivering at |east a portion of a total
required dilution amount of liquid to the container, continuing to rotate
t he cont @8.ndrec mothod of ckdmt @) whereth thic rsecppedr dadidcahg e perfremdil spmgsi hguidnd
delivering steps., K 61. The hod, of ¢l aim60 wherejn.delivering at |east a
por t1 on BBV ER B 4 aglite STt BHCAREUNE TGSt e cont ai ner

i ncludes delivering the liquid so that it is directed toward a sidewal |l of
the container. 62. The method of claim60 further including follow ng the

step of ednThauicthydiad claamdilewhgrein the Sgeld soppladasindessufint suppht tubr god @ to t he

cont ai ne e.su f | i, qui WY i el-i yer] step
ond o ersoR0 eI SR MG ed Bkt Wby G REREd R RS AP RRELONY,
di I ut i ontubediradts 1613 infbhtRe s@ithiack iafdiftdrantrdiROtinhdaethe sebendsdupplyatibg,ot ating is

performed while a base end of the container is oriented at an angle to the
horizontal . 6% steReohe’lsHN®ANEFUIIRIBE tOFRIRISIREE WPCatehst a portion of the

di spgpsi ng ang del | M@e{){ ﬂé&g r%ée%a SRS W ger%rﬂ?éhtl@fﬂg%ﬁ]dd fiBrr th!'fﬁst@:ﬁ%@ d of

claim 60 wherein the s contrnuing to rotate the contal ner udes
rever si ngbthemddi rection of rotation for at |least a portion of the duration

of the step. 66. The nethod of claim60 wherein the steps.of delivering and
cont i mui g1 ot BEALE Gt SHRRI S PPRRTHER RoEcK TGH, B ORGSR n Che

steps of ggglygEing and continuing to rotate are repeated, and at |east one
of the repeated steps is performed using a liquid of a
di fferenttenperature.

15
70. A method of dispensing a powder into a container, the method comprising
providing a dispensing apparatus including:
a receptacle configured to contain the powder, the receptacle including
an open first end having a first dimension,
20 an open second end opposed to the first end and having a second
dimension, and
a sidewall connecting the first and second ends, a portion of the
sidewall being angled so as to converge from the first end to the second end, the portion
having an angle configured to cause powder bridging at or above the second end; and
25 a measuring device configured to receive powder from the second end of
the receptacle and dispense a predetermined amount into the container, the predetermined
amount of powder corresponding to the sum of a volume of the measuring device and the
volume of powder disposed below the bridge formed by the powder bridging, and
providing powder in the receptacle; and

30 dispensing the predetermined amount of powder into the container.
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68. The nethod of claim60 wherein the step of delivering is perforned
using a liquid provided at a tenperature sufficient to pasteurize the
reconsti twoediobgswnage. 69. The met hod of clai m 60 wher ecm/ush@olossyas d
supply includes a first supply tube and a second supply tube, the first and
second supply tubes arranged so that the first supply tube directs fluid
into the container in different direction than the second supply tube, the

steps of _deljveri apd. conti nuin o rotate are repeated, at |east one of
the repezf-e & egihoy gf ﬁ@%@?@rﬁ@gerﬁ -tira TSR defipoien & fi 1y hayipey t ube,
and at | gastw8E PRl NBnh&REPILHSEERR drdl etht QLS LAP aR dpbflYe@nfir om t he
second supply tube. 70. A nethod of dispensing a powder into a contai ner,

t he net hodic eodppiostdty the aubedirsignd, alidspensi ng apparatus includi ng: a
receptacle copfigured to contajn,the powder, the.receptacle 'nEJ di ng an
open 11 rst enieHeRg s T ae B e SrBR s e SOSOher SR WPpBaEaTto t he
firsts engcandnibaehdd tite WREOSFhFIGLIBRNG icOftrol P der AbWeEVEh theCRBARCIbOBnd, he
first and second ends, a portion of the sidewall being angled so as to

convergedfdomthe first end to the second end, the portion having an angle

fi d . bridai : .
reasuring deviEe Aot CarrEing brRgoPen Bh e Pe RReREt 0L RiRsndile”, e

r ecept acireo@n df gowPans encdve frondl tesesondaobadmilinio thatenthiher. cont ai ner, the
pr edet er mi ned anmount of powder corresponding to the sum of a volunme of the
measuring device and the volune of powder disposed bel ow the bridge forned

by t p rindgi : [, Ghi it .
i P s e L T T
nmet hod ofhedbridgenwm@inheraicptatlhe neasuri ng devi ce i ncludes a tube having an
open tube first end connected to the second end of the receptacle, and an
open second tube end opposed to the tube first end, and the dispensing

appar at ug3 f uiheEhe@WRIdIARS7 B WRlYE thi sRASEHbaINRERIrthBL cdhpdiesandipeecond
tube ends, the valve configured to control powder flow fromthe second tube
end, andvibttorsefigatd ¢ spEnsi lngst bnepused thpsiengdt he val ve to pernit the
pr edgt er mi ned, anpunt of spRRUSE FurkRr TRUGaLY AT H0GoT S9N dr LRS! Ribe the

vibrator.,

74. The method of claim 73 wherein the step of actuating the tube vibrator is performed
following the step of opening the valve.

20
75. The method of claim 71 wherein the dispensing apparatus further comprises a
receptacle vibrator configured to apply at least one pulse to the receptacle, and

the method further includes the method step of actuating the receptacle vibrator.

25 76. The method of claim 75 wherein the step of actuating the receptacle vibrator

precedes the step of dispensing.

77. The method of claim 75 wherein the measuring device further comprises a tube
vibrator configured to apply at least one pulse to the tube, and
30 the step of dispensing further includes the method step of actuating the tube

vibrator.,
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72. The nethod of claim7 1 wherein the step of dispensing further includes
formation of the bridge within the receptacle. 73. The nethod of claim7 1
wher ei n twe 2o0masrebng devi ce further conprises a tube viPbratsesiomssyee gur ed
to apply at | east one pulse to the tube, and the step of dispensing further
i ncludes the nmethod step of actuating the tube vibrator. 74. The nethod of
claim73 wherein the step of actuating the tube vibrator is perforned
following the step of opening the valve. 75. The nmethod of claim7 1
wherein the di spensing apparatus further conprises a receptacle vibrator
configured o RBRMLY oftlals 8% tvheRg, Pul se to the receptacle, and the nethod
further includes the nethod step of actuating the receptacle vibrator. 76.
The net hod of thelstiprof A8tuaiing i nedehiaclstvalpratof precedeathaen dfedisrposipg.aanide

vi brator precgdes t t f dispensing. 77. The.nmethod of claim.75

wher ai n t he. nsotpidigeauiRe B Ghs REFRRDR e LRI e M NP gur el

t o appl ythatvalvgast one pulse to the tube, and the step of dispensing further
i ncludes the nmethod step of actuating the tube vibrator.78. The net hod of
claim77 wherein the step of actuating the receptacle vibrator precedes the
step of i spenshng, . S f i ng . t . V] ri

per for medt B Tou g PRELPE s TFhBlusRob B i o Bk st Sl

pr epar i nfheandtiebévmiprisiiged beverage wi thin a container froma powder, the
met hod conprising. providing a preparing device including the dispensing
appar at us of RioxjdReAPrepaiedsviFedigpiLconfi gured to di spense liquid into

t he nt ai ner; and X I S ed to mx the contents of the
contg?ner, placingﬂ%ﬁ%bégﬂ%%ﬂﬁ%%&ﬁh t%éhgaéparing devi ce; dispensing the

pr edet er mi ned anouatiqufl spepgleonfigirad tohiespeostt lajuid into thelcdouiiengndt | east a

portion of a total required dil¥tio anuunﬁ of quqjg to t.he container; and
m Xi ng using the i ag &gy}p%(éo'n 1gured to mix the contents of the container,

placing the container in the preparing device;
dispensing the predetermined amount of powder into the container;
15 delivering at least a portion of a total required dilution amount of liquid to the
container; and

mixing using the mixing device.
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