| NFANT FORMULA DEVI CE CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s
application clains the priority of U'S. Provisional No. 61/187,949, filed
on 5June W@,2080Q860The contents of the application are reraisgoionsssepor at ed
by reference inits entirety. BACKGROUND OF THE | NVENTI ON 10Thi s invention
relates to an apparatus for dispensing, reconstituting and m xing a
beverage froma powder, and rel ated nethods. Although Iiquid infant

formul as are avail able, powdered infant fornmula (PIF) is widely used due to
its portability, ease and | EXEANTHOBMUBADEYHIEr el ati ve i nexpense.
However, 15 preparation of formula fromPIF can be nessy and i nconveni ent,
and the PIF can b ] o \n tion. To address
t hese i ssues, aut %@55%?@%@#Mg‘ﬂﬁf‘gﬂiﬁpﬁ?gﬂﬂa&ﬁ@?haw been

devel oped. Al Thigughlidasibnglaghs @ peidEtyest U8 pibvisicHaNbas PI €RS4 R il @nordevi ce to
prepare the infant fornmula can avoid contam nati on associated with PIF
handld ngJunp|l, 0% rldgicaaigntspf theeappliptifoac ¢ haeby Blcoppraiesbaisfaarretipitso be
free of gﬂtl%tgorgani sns that can cause illness or spoilage. In order to
guarantee an”infant fornula fromPIF that is free from such m croorgani sns,
the reconstituted PIF should be heated to tenperatures hotter than 160
degrees F for at |east 15 seconds. Once heated, the resulting liquid nust

t hen be cool ed down t o BAGKEGROUND OF THRINGENA®ON25 I n addition to

provi ding mcroorganismfree fornmula, automated infant fornula preparation
devi ces nust address other issues.. For exanple, PIE is difficult to pour
and di fficdrMvey° eﬁaé?s B LRRF AR Lo ‘ﬁ?Pa?H?m%’orF?ﬁﬂngBP%ﬁ’&‘?@é’“&%8 i rregul ar
and are pHRARcRNE hegiadandRddEetheds. 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 PIFf}é V\g& e o ;:TQ P O EE: ightly
I TR S S e
reconst i fisedelde toitgpdranbility, dase shd fehgtilof stoeageeainsiativetrexpdige PHbwietdrp a
honobgeneous |iquid . .
preparation of formula from PIF can be messy and inconvenient, and the PIF can be
contaminated 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



that is free of bubbles and/or powder |unps. The very |ight powder has a
tendency to be carried in the air to other parts of the nmachine which can
cause di fwpcolompsion cl eani ng the devi ce or maintaini ng Peritskéie/nsmehani sm
operation. In addition, an automated infant fornula device nust be | ow cost
and be easily cleaned and mai ntai ned. 5 SUMVARY | n one aspect, an apparatus
is provided for preparing within a container a reconstituted beverage from
a powder . The apparatus includes receptacl e. configured to contain the 10
ponder alid 4 e S ARPHIES LA EENAEHEIMRr dB° ¥ o7y isBLPORITHES BEHERTPOR t he
recept actgrianf L sReNSMct HRtsRAVEIEhad HAOWhRE c&OBLAL BEficulhig RRRALARYS
further includes a liquid supply configured to dispense’liquid into the
cont ai nedgvieen neaintiajiimgretieble oeecbamsm gperetion. olnrdditiohearcanomated infhntt he

cont ai ne Mhigf suggoggip thﬁ c ntaiﬁer su%p t.hat. @.closed base end of the
cont ai nef’ M8 Y SEIUR" Bt 1OFnCuhgieds ey FITANSI R A8 ont al . 15 In anot her
aspeqgg, an apparatus is provided for preparing within a container a
reconstituted beverage froma powder. The apparatus includes a receptacle
configured to contain the powder, SYMMARApt acl e i ncl uding an open first
end having a first dinension, an open second end opposed to the first end
and having a second di nension, and a 20 sidewall connecting the first and
second ehdsne sppé&tl tuh @ppadfitut ep®ivitiewabt plepimg aitbines coaiasr & eccvastitetege from

the first end to the second end, the portion having an angle configured to
cause poblRYSFREE Ty iRMyvaler of heBRRAs I HICkKley Adeeshirc ey fighisdrtacqatapyie her

i ncl ydes 384! | §8 &3k LR E BRI YR RPWIRT thE Qb LRE angcond
end g? t%@wggcegtac % aﬁ%ﬁﬁrgggnégﬂg&g?g gﬁgﬁﬁﬁﬁggQaﬁ%untEi%%B Fﬁg,ﬁ

cont ai nedispdnise thar paledeerintonthd cantainet. dhe ppputetns 2ortleo indsqgesrediiqgd tsopiilie sum
of a volu of the .nmeasuring.devjce and the volunme of .powder di sposed bel ow
the bri e dé%}’_efl%ﬂ% P Bt FRIYFAG: 1ha %b@r@&v %ﬁgwﬂﬁﬁg}mi ncl ude
a | i qui dipgUBRkMts ©PHd @Hl-Bekr bhidisapsREsy e WhdidcPbRhRS (COALRAK! endldF €i t her
aspect, the apparatus may include one or nore of the following features if
not 30 afhceadtpmnicnsldishosed ale angloaclativestorthy/hénigontedr i ncl ude a mi xi ng devi ce
confi§ured to mx the contents of the container. The m xing device is
confi'gured to mx the contents of the container while supporting the

cont ai netn sH6thet NRpecd @hogHfrasas ?%@Vﬂ_%d?ﬂﬁ‘ pRpumeritis §i chesed at an
angle relative to the horizontal. e mxing device is configured to m X

t he contEserstigitcd hevceagatieinmapopyict otherapparags meledesdncesnislc epvbiguredrioaxi s

per pendi 0 b T 1, %I Vi i i e . X the
contents&%#ﬁﬁﬁ%ag%ﬂ(giﬁéﬁe%%gwgz%??gyééﬁgﬂ%%tIgg?% %%%%%hgg&fﬁ%é@%n’ainer
bet ween apppsededont] aindosppds¢dead ttenfirst Thé amdxhavthgdeseamd dinwasibhguidcd to m X
the contents of the, container cludi ng a period of container

. by in .
non-?bt atifieralbeanpegingias fisy andsccephendsne poitigh &F thsrsiderydl being weld serisaxi s
per pendi r I i 1SS from
ol oo i BGRLohe HoRPuRaRg: GRA0TRL HebHE ghe b0 BoltBh A A oo ighted
conpri se® @ubopaederdonfpinguated above I e end hEhe amtagitmefurthanchcbudemtor

configured to ratate t hol der. . The rat us furthe nprises, a vibrator
cont | gur Bugng At o e o BE TOLBE APRg Sthel BEvep Url gt ne
recept ackigpdnlt @ prdattchRARH Lhiddndia BE corthitcRARRATr 8IS ML HESun® BIPEL &S @

vi brator configured to vibrate the neasuring device for dispensing the

powd&T fewraspérelin wpbnsimgf devlure ofitho mehsirpgricsicaend 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



15 In either aspect, the apparatus may include one or nore of the follow ng
additional features if not already included: The neasuring device includes
a tube hawongie4gionst end connected to an outl et of thePreasptiaocss®2 and an
open second end opposed to the first end, and the apparatus further
conprises a valve di sposed between the first and second ends of 20 the
tube, the valve configured to control powder flow fromthe second end. The
tube is flexible . The tube s elastic. The cross-sectignal. dinmension of the
tube is TRALHRTH WRLF HiRBRH NG fhe FBNBINGH P 188! aofr‘lOﬁ%ga_asm_@ro?‘t%e B SpEnsed.
The axi aais%%a fal R afflc thGHVAlV e HBkaddye TIR RidifDEbibd]N@hfigsied t8fmikhe tube
is adjustable, and is determ ned based on the anbunt of the powder to be

di spensethe cPhenisaifithe centeinaf by wtettbnt of thelceutainge koys rapvest parpendGilgduder
from pasgi t hr pugh the. second .end of t tube. Th al is configured to
control ae0suer TPemISrERR RS 4R PHE bR (R Msurgnrct PeReEEE it h t ne
powdes . diRgnatmioMBe fotatnRiMENCHRLIME- behdgn\obpYeed Btaéion ifttd?d. The ﬂﬁgﬁgﬁa
sidewal | of the tube between a first tube sidewall position in which the
powder cédvigrads coteirgh ta ex t thpeconivatsaok dico aenteinpie by idelnding pasriod o i n
which th owder i v fr si.ng. thr t t I i ther
aspect, ?%ngalﬁ%péorﬂé Oﬁ%{oﬁagg%vﬁg ﬁ)ggg%%g? N Pﬂt%%lre 2 rgt#gplﬁe hfnoel ?12@\,16 nogoaéldgfgi onal

f eat ur espdrperiiddulal toethdbabh ehdiddativeTtoetheeeepbaal & sodadtedd B mamngdgeth the
receptacle first end havi ng a first dinpension, an open receptacle second
end oppo$Bac P54 HegicetOpthdsmess; T8¢ NHRNLASHICR LOMRESE & Beldpacanfigeiedit8n, and
a 1 efept Bl GRAMSFb{oP ot IR st ®RdphasRRFRGE second
end.ﬁﬁ p%%ﬁon%?%lgr’re@ept élﬂgf]gom é%\ﬁﬁ)ﬁgliaz&alﬁgr{de?so gsp{)o ﬁlEtfgrgne\?erge
from t hecarngrespt actitgrator caifigmet toovibfaee the cappacledos dspadingntls powdermpfoshi on

havi ng an angl e configured to. cayse powler bridgi at or above .1 he
r ecept actié SEPHA Eﬁ?i%el'm?a%u TG dilg? @Bpa}rﬁ‘?:l?Jﬁ‘g]%eracoﬁlﬂﬁﬁ%év‘flﬁfémé t ube

first engh3RNRRAGH Sehrhe thdvgecdBABPHAALER? ARQRL RN e paRdcPRoR RN tphSingecond
end opposed to the tube first end, and the appar atpus further conprises a
val ve di épassadtogbe pegainthe tube first and second ends, the valve 10
confjeﬁgured to control powder flow fromthe tube second end. The

pr edet er mi ned anmount of powder corresponds to the sumof a volunme of the
measur i ng gier CRpeouR ippara@d MRy andlulidnyY YruiBreobf BRWERIOwIhS ROGEEnHE! oW
the bridge formed by the powder %ri dgi ng. The receptacl e sidewal |l converges
at an antgrirgsnt pplealioady énchideds The nesyar deaiceria¢lndgs\actubg having adirstigai nal

axi s of a i vV e of

15 appr ont e & BB oL 8 FEPERI AP b o fAREIASE gl

r ecept achel thd hpparetae fiirtbet eomprisee avuabldéspbsadbethenapp arsatind secbheendagpt acl e
is refillable. The receptacle is a pre-fil]ed_ and seal ed di sposabl e

car t 34 dge tibe. &ha vdye sipigared torrentphpgvdcs Slomalfomifhe serongsed ol NGRS i8¢ t he
follow n it : t £ | 5 - nel . I guid
supply i %%)?ﬁ%ésﬂ%n@ib? é%glé‘gtg% 3[1{93%45@ g%foggls%l?%%m{sl &gg%ﬁggﬁg%ﬁ%%?r st and
second sbgspd pntthbesparticandelde powddrad behbsfenseslt Fupipliyl pasbendifrtbetvalvel ui d

N e e ARG e e e
supply t4hesntdF eheGRMded W BIdiSFerkORL TR 15TbnSsRBY Yo §e‘1’&ﬁv61?|piré/x%h§th|ei qui d
at a different tenperature than 25 that of the second supply tube. The

| i quitd spppdey fram gesding) threwghs thet seaend il 61 thet tubepplihy valiseisdeinfigered tbi qui d

at a tenperature sufficient to steuri the reconstituted beverage. A
chute t o RaahHESaS b P b LaE (P Bl et SRR o mP TRe Chuce
confi guregdvd B ApinectaliheTROVE S isfdoaflyile temast hist@wdB\of €I tubé Betinen a
cont ai ner such that the direction of powder flow is changed between the
nmeasur i nrséiebesidesid rosdioadntvdlieiethe navgleh sy pess tiggughh dieyerl archasegogd

confi gur o . t | V| ot her
aapect . TossRRBEN B ARNEIRRich R o Pl dhR R THEL B BR Bn 8O S
fronmsea powder is provided. The nethod includes the follow ng nethod steps:
Placing a container in a mxing device. Rotating the cgontainer using the
m xi ng dBFider W?qteﬂ’t‘eh@m@%‘fsapﬁﬁrm?lBﬁ%uO@%,Ordfingiﬁ’eﬂg Fl}?g?%loﬁﬂ%é@‘gf“ﬁ? ed
anount of the powder from a neasuring



5 device into the container, and delivering at |east a portion of a total
required dilution amunt of liquid to the container. Continuing to rotate
t he cont avoenioiasica predeterm ned tinme period after thePdirasensiossy2and
delivering steps. The nmethod may include one or nore of the follow ng
additional features: Delivering at 10 least a portion of a total required
di lution anDunt of liquid to the container i ncl udes deIivering the liquid
so t hat t &lre%ied toward a si dewal | i cont ai ner. omnna t he
step of EBRFTnEIG HrEdoariscd; earegtréifl%fnc P rig R iﬁr%atﬁn to the
cont ai ”eﬁavn%’atﬂ?ﬁtdlhﬂaﬁsﬁﬁ' Mn0dpchNBedpitit Shedfd N bEfbstd 16 AR Hebiiy @t iip@ step
and in the step of adding sufficient liquid equals the total required

di | ut i oncrahaoynhavinphe seoep dohensgmatihg rec@pmslemefwallrmnvmlnlgeher@apteclend of
the container.is oriented at .an angle t the horjzo taI..At ast portion
of the ol ShENSIHGPARE eIy POriSps oRE AreP BelR &dpep of

cont i Ui fhveefRIn2 R &f@té‘c@d’lﬁ@t Bef tol tH@tdéQﬁt&elé QY@ ichg, thtl goﬁlbﬁet@tmg AnOf
rotation for at |least a portion of the duration of the step. The steps of

del i ver i #plapenfymd Wpuianse p@Wd@ttmdeHw@ Qreqbeat élu: reqpdacde é‘f?@néfendlelThﬁer i ng
and cont j aul g tc{%vfc%’tl%&%d@sr ? tubeoﬁé?‘ oy t@ﬂ? ff@ 355nnR08q 9 ¢ @a&%peat ed
St eps is perf %ned usi ng | er en enper at ure efbﬁ

del i veri moﬁ@em@ﬁ@amﬁemﬁlbageo@nh Ieﬂdllbﬂpcmé@w tﬂledut&t fidt ¢rRiyped elewpparatilsf i ci ent
to pasteurlze the reconstituted beverage. The quid sup 5I i ncludes a
first sufpihyr coBRIIAR %2 §%é‘é%ﬁ’85%1ubffﬂ”§elt fisetube rft-rstf mdspecand cady dhel valygpl y

t ubeg, ar t

cont §Q| neé %ﬁgﬁdfst ?ecﬁ)gﬁl p@?@ gi??vgnﬂt ?{%I ttﬁhéeyégglé%%ﬁ supp}II’IJeHétgrtI)llelHéd)%ﬁel&gntteps of
25 del i veft pmgdeamdrregpohdmw thg stum afat wilemaroé thteememledg datncé ebote thowabt t he

repeated steps i s performed, usin a I i qui romth |y, tube, and
L anesorgk RO SF apb v arenaties Ha faddeoney hy S poRaPEbHIs T he
second ST‘H@te\éeﬂt%‘l@ sidbRa® Bbﬁxlerg’"é@% Q@ﬁn§§ li)@ﬂfe,ra@%e'@fﬁo&l 6@fde§fe%5’€é1§tis%§to

powder into a container is provid hod i ncludes the foll ow ng
met hod si émgitPdioel aiingf dledreggémlt: nd hapwpmlﬁsmdwcalh@nmgws rbee @tlel@IOé

conf j ured to _cont the r pt acl |ncI di.ng pen first
end liovi firaSrRRl SfnafS BRAOEH o g EER N ornb B sUaeY 5F rEBFRHL: " ono
and havi i@&eﬁlo’itﬂﬂ@%nﬂﬂféez%ﬁahﬁms angk fcsptalavad teftiaprRecricng@céfigclé iy prand
second ends, a portion t he S|demall bei ng angled so as to converge from
t he f|rsﬁﬂenﬁﬂh@akﬁéﬂﬁe%@hﬁméﬁégethe portion having an angle configured to
cause powder bridging at or above the second end. The 5 di spensing
apparatus al so includes a neasuring device configured to receive powder
from t helrseglanchsped, ol ipparatecanpy aatiadande dirspersef ehepfadidatigr atdadnAnmount
into the contajner, the predeterm ned. anount  of £§mder correspondi ng to the

sum ¥ afoBiremid nof afrredynwsidedn g haeawid suprly dndudes) & fiest SEPRI%VBRS avfl &posed
bel ow th r udes
he ol | oo ap HBihad e fisphee AR BRe b g e bR TR A ER Ui
ExspenS|n@eKhempﬁhdémmonhﬂedmamnuhtdﬂRX@mWMemMnnm@nuhes@mndaumdytmmhe

met hod ncl,ude one nmore of the fo omnn addltl nal, features: The
Tonour i TR SRS Miales A SRR he h® SisEHd SRR Fitteihe RO GRSt od t o
the secopd chpfignedd 9b tHaRehe! RSERIBG| Ribe ABKNAN1IQRE At § AE@HETtbiABAR faROSed to
the tube first end, and the dispénsing apparatus further conprises a valve
di spisedthb‘et)ﬁ\félerSecdmi fuppl tubed Thediomil suppey sradsfigied soghatehé Sirdonpplyured to

control the f di spepsing
el udestBhdee B AT R EE R REnuPE el SrEEcRaer t o
nmove fl’Oéﬁtité'I% cﬁgmedibtmlaen edmea¥uding levieo ah@kesontalhe, ttaepuefcodfigpeasi ng 20
further |ncludes formation of the bridge within the receptacle The

neasur i n§ 4iegt te Homideh EpmcihapraasEingadavifisdnip) the gepinglorfchdatdle disecdiopl y at
the et PGS fof iy thaddtBher R oot e e SBRR Pohelih Dokt R e

tube&ylbﬁﬁhﬂedﬂ&tm&bﬁﬁngduf@ﬁhmmbWQmﬂmﬁwﬁbﬁpmehkﬂp&h@ngvkbe val ve. The

di spensi ng apparatus further conprises a receptacle vibrator configured to
apply at 25 | east one pulse to the receptacle, and the nethod further

i ncludes the nethod step of actuating the receptacle vibrator. The step of
actuating the receptacle vibrator precedes the step of dispensing. The
measuri ng device further conprises a tube vibrator configured to apply at

| east one pulse to the tube, and the §tep of di spensing further includes
the nmethod step of actuating the tube vibrator. The step of actuating the



30receptacl e vibrator precedes the step of dispensing, and the step of
actuating the tube vibrator is perforned follow ng the step of opening the
val ve. A wethodi4sfeopr epari ng a reconstituted beverage wpChius2@&0ms8%2ai ner
froma powder includes providing a preparing device including the

di spensi ng apparatus, a liquid supply configured to dispense liquid into
the container and a m xing device configured to mx the contents of the

containey; placing the container jn the preparing device; dispensing the

pr edet or 1 U EATHRL aﬁétmﬁéﬁg?pm@& TEHRISHEIRIRNERES BRIl AreH n%rti!“_?rgast a
portion pro@vd%@fisabro"vf‘c&!d! rege didid RRILAEP W fcﬁfovx!ihgl%éﬂhdcpst%ﬁ‘s‘? PR Ber and
m xi ng using the mxing device. The receptacle is shaped to pronote powder

bri dgi ngcantaipermapmexingdviao Myitatert the conthiner dhosd thg neisswndsivicep Volilalds a
predeterm ned a nt .,of powder using.a singl chani cal . 10 valve that is
ol at od 0BT RE PoAter S 0Bt Ml Rah el B PasTTTE Greiring
consigler @iddNinkd ehcabdntdiferP @ndlidS ety Rt RUBAH S, pdriien @€\ Bl deffilcds@mitiafr ei n

t akes advantage of this property, and uses it to achieve accurate,

r epeat abieow $If Higuigfto plaserntaingid Goatiawing do tdptadhe eqrdgingrelioy a pesgetpaabigdi sns
W thin t I . X | y. m xes the contents of the
containeﬁgﬁﬂg¥g§%%réf%%gﬁﬁghggggpgﬁggggS%?%ed angle relative to the

vertical to achieve full and uniformm xing of the PIF, even for high
concentrations of PIF. The resulting farmula is,substantialh%-free from
| unps or Thusthes mayoinluge PRG AT BRTRrlohe dolyvipastdtipnal dertiner afeliygiaata from
an | 0f anfeaiof By AEIRSial RSP il a36En. JhoBLAAH. R AP Scludes

su c % an e a

pasteuri zati oh an sequent cooling to qui easi |y provi
formul a ddlivaridg sher leghid sonpiet ait id rdérected tovexd mpdidgwdlbalythe eopraimat. uFellowlndes f or
carrying rresent invention are.e Iaéqﬁd bel ow by reference to an

25 enbodﬁhgé%?ptogfew%@% ssrofte WiRehIte AL & ciepliqd frthe §OpRE\F s, The

above- menyi apedimliraat ,liqlg{d‘ééli\ﬂ%?édeﬁlt the GhRLARE %feitpSéﬂdCﬁl ﬁf_@%tﬂ%@%@ﬁgs of
the present invention will beconme apparent fromthe detailed description of
t he embogiffreinnt Buit hequialsythet foted feneisehddutidelowuitn ddwj sier tof ortainghist he

att ed_draw .. 30BRI EF CRI PTI ON. OE. T W Fig..1 | front
per ohoot PUBT R I S e b RLTS4OTRSRE TP L BAUEQ 1l Brigmef A
schemat i Ragiadribe¥f OF didpendiig eiid 8¢livefing BRpsevdueesitfulthc@usl¥. TheGtepdfi S an
enl arged view of the dosing assenbly of the device of Fig. 1. Fig. 4 is an
enl ar gedcaitiawngfto rofaterihxpaiieinersaetyiss reversing thiedirestion pf mtggionfor & Igsga 5 i s a
IS:icgelnat | SorftbRYE AW @lrafld S IhQM4PS SRR ¥t FiORi P hn B Yot AT to [ BiIg¥! € Of
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



Fig. 6 is a schematic diagramof an alternative dilution assenbly and the
control system Fig. 7 is a flow diagram of the nethod of preparing infant
formul a wongiowieledevi ce of Fig. 1. 10Fig. 8 is a perspectivseowiosssnof an
alternative powder receptacle for use in the device of Fig. 1. Fig. 9 is an
expl oded perspective view of another alternative powler receptacle for use
in the device of Fig. 1. Fig. 10 is a perspective view of the

receptac]e.of Fig. 9 in an assenbled configuration 15 Fig. 11 is an

L1t of nat Hoar O AERRSIP fREPRNSETRIENS APRASEY O %lastcfegg 8 AR ED
DESCRI PT{dhhRainainkiondamtPysidewhil @8nnebtid® thefirst RSl dbRIRLAD al Jot @M of @ENUl a
device 1 includes a hopper assenbly 18, a dosing assenbly 70, a dilution

assenbl ysig@@all beidg angtek smgs tosemnbigy om0 tHR(firehealdosgbic wicohd and thopeiting 2.
These assenblies 18, 7 2 150 are used.to automatical l repare a
st RS And E sof G PO BT Re aRp SR idhing o o A b fidiiobnd kR aide
descrg beglispdhsih@tapparatd aBWinclid®s danéEeride 48L& dbaSigared & Mchige oWl fgh S00,

such as a baby bottle, and is designed to dispense PIF and the dilution
fluid (ethgscegadeny of Heoreetnsaciormdadipranss e predgisamingd smogelont the goetamsd mi x
the PIF W[eg;%lje@etéljilr?n%cp g{’n b eggﬁg&ﬁetz%t}-&gortﬂﬁhl 'tggthg s'urr%lc'oque olﬁﬁlgeovfatlhles 4 and
a cl osed an ottom Irch provide a protective enclosure for the
hopper, 6lessufiglg ddiicdtandnharnoluficxdighvads elidpobiSbel8w thO brid@O fortQ by the
therewithin, The top 6 of the housing 2 includes an opening 16 which is
sel ect i vROWIGpuHigingand he 1 maeBed gbenigchideyéhs fallevieg medind gepst o Pravidingj ¢
portjpns i1 egh; | CeSS i i t he
housyﬁg %5”*%9ng§gﬁ%§?h#%£pg?g ?QP%QB?EEQ%FQ@’eaﬁ?ﬁggﬁgg‘ég%gﬁég%tg%le 20
and wat ecomsdimgrage tank 202, which are described in detail below. A
front-facing sidewall 4 supports a control panel and display 14 which
permts a user to control device functions, including serving size and

t enper at ghe ARAfod MMl EWIEHRY bEE o3t AbKS of ThE HlIONIp! 8¢dificha3! daveds! 4nal so
i ncludes recess 12 i'nto which the container 500 i's inserted during device

use. 5 |mecaswengldevise nztetes entbbalharang an phen tibatfubtread ®Oedtel forthe kecondr m of a
conventional . baby bottle, and includes, a cylindrjc dy. havi.n n open
Cop. Bb2, i BEREersbe i fiPhenaeuiaoes it enbcd b AR o il

i ncl ude gispadingespaiadiefihen €6KpRRE td GdlvSdAtkpaadd Bitweert R HisZ endkedona
opening at the top 502 of the container, and the outer periphery of the

neck 10 1oFendnThoxalvays andieutse to iipetsrlopidst flawdimmy thepsepenrdhiube sathriadt i on
A L
cor r espopalgddr do andvanfioinutic ratonaxiube @hd tilte thorbdatainer. I0O .stepSdedigpenking t 0
F9 o hifer DR Bomeaton of the 'bdze Swithin the socopiacie. The mobsuring devicad 2"
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



storing PIF, and a receptacle vibrator 50 which vibrates the receptacle 20
to ensure that PIF drops fromthe receptacle 20 into the dosing assenbly 70
as requi red.2oibhsreecept acl e 20 is a | arge, generally pyPramius2eiapsdo
cont ai ner having an open first end, or top, 22, and an open second end, or
bottom 24 disposed at a | ocation opposed to and generally 20 underlying
the top 22. The receptacle 20 is supported on the inner surfaces of the
housi ng 2 adj.acept the upper end of the housing.2 so that the top 22

under | | e@C?#@tqt?ﬁﬁe@ragfo@thlﬂ ORI HEIR ARG {iflidcs PEBIIEE & PSP be
l'ocked i geRécamlulfigNge %&?E&%g ks QﬂRﬁﬁ’d QB 881 JuRQE toSlIMA)e fidiged on
the interior surface of the housing 2. The receptacle 20 can easily be
renoved Mmtothet doatdmpusindg Rixihg dergbe térdigupeihionyixl e tcontpersmftth Genteimni;ng. The
top 22 of thethecqﬁtacle Q0 is cov%{ed bﬁ.a lid é@ﬂ}qurevegh con%aqinants
from f al PPAGEIRY SOTRLCT B‘cé‘ﬁtpa{ﬁﬁ’aémﬁ VG CeRehpite \WHER T HE HEUST ARG 19'ds s,
10 arg iit0 theédtdindr HEIH cEihPbAREst QRO Sto@dl réfi@redidilutibPimaesgenbl y
200. e top 22 of the receptacle 20 is rectangular in cross section, and
i s suf fieflend tp theegpetaingr; 30dimvens uoing the midnd device refilling with PIF. The
bottom 24 is circular in cross section, and is small in dianeter relative
to the size of the top 22. The receptacle 20 includes sidewalls 26 that
extend behsweeepthdieistshpped2o pnchndre b ade2skidghiieing emet tisit 2embined witd tike t aper ed
portion 34 that tapers.inward fromthe top 22 to the bottom 24. The

si dewal | $ospEe #pLBbly PEQVidRs dredrderingd ameiwa et povesrongeagingdomeshadifdl ng

bet n r; i d AN : and in
pargﬁfeléﬁﬁ%%ﬁgﬁfgﬁ%g?ﬁ.#ﬁgfﬁéygg'g%ngﬁhﬁﬁggﬁ%cep{ggﬁéﬂ f%ﬁkpn t he

i |l ust r ateediderddad ithweeart to tichBsadeaepicant, eh@@eviiceodisudessd horein wkekeadzhhtsgd® 6a- d

(sidewal | .26d is not shown since it is opposed to .(behind) sidewall 26b in
Fig. 2) ,Oﬁls\mm&m 1@%%%&%11?@ asguyatepppcatalyg dgsi PEP% rﬁagf% P

par ti cul gfind APRHeRNGNENEIhahiSn@Withth the detige axis 42. The taper angle Q is
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
10receptacle.i.s for so that the taper angle O. i.s,i.n th nge of 35 to
5 abr e L6 Piide rORmply et Rico i TR Bt it et IRSRER. or
exanpl e, fikdParp@PRIatidB e BicCertictl DRIBAIHE FAL BldYunDorH @8k BESf tHIPIFOSRN for

enbodi ments, the linear portion 40 adjacent the bottom 24 nmay al so include
an i nwar gy cpresniraiémst RHAul ke repulpngiprmyieds sehstangiplly frge from lyimgs eposed
adjoiningd%m% tapered portion 34 and facilitates formation of the bridge B
in the 15sane | ocati on by providing support for the PIF in the vicinity of
the lip 44. The receptacle 20 is sufficiently sized to store enough PIF for
several servings, In sone enbodinents, the receptacle 20 can _be sjzed to
have?h Pimahestofguovidipgqiaptguiizeddniaghipemy fage ap nfantfermega powderds ase,

exanpl e, 4i e inkl : J, 1 Pl F
ot or age ame e R PP R on O RGFBH SEo el PRRIER [
facil it ataild pvavdr afoRinElarmd v eesrdd tedpoagine, tthieexaspép bady en@@ratas. di scussed
further below. The receptacle vibrator 50 is disposed adjacent the upper
hal f of the receptacle 20, and includes a vibration generator 54 arranged

to 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



25 provide one or nore nechanical pulses to the sidewall 26c of the
receptacl e 20. The nechani cal pul ses provide a vigorous, |ow anplitude
shake of wbeorcgi@ewbacl e 20. Referring now to Fi gures PCcans$2@0/088%29 dosi ng
assenbly 70 is disposed in the housing 2 i medi ately bel ow t he hopper
assenbly 18. The dosing assenbly 70 includes a dosing 30 tube 72, a dosing
tube vibrator 104, a pinch valve 90 and a chute 120. The dosing tube 72 is
a hollo cy#lnd ical tube havin Qﬁen first.end 74 connected to the

9 an
bot t om 28180t It hEONMARCEPELDce 19y of ahautginaisd dnfeatfogRa dYice6 opposed to the

first endig/4;s AQ%chati@SiHaDRR/D M Re RRer¥lotlddcRlde@ped, Wi th the |ongitudi nal
axis 42 of the receptacle 20. For exanple, the first end 74 of the dosing

t ube 72 H@y3bemgﬁéggmiV@W@ﬁffnmvumsmﬁgmﬁﬁDf?hebgTobehﬁlPotton124 gf t he

receptacle 20. T osi.ng tube is 72 bo exi bl e astic, and is

br vl dodt (& F1 o SsEer dER TSR e enenoN AR AT T hed based on the
propes ti Bg. 9fs 4 ipchondehgtaeh HRIIRISRARREM]y dltecddtBrdy sl ¥ethddevise 6f sposed

between the first and second ends 74, 76 of the dosing 10 tube 72 and is

configurB& ko control powder flow fromthe second end 76 of the dosing tube

72. The pingh val inclu rt I [ on one
si de of ?%é816§?ﬁé§?§g%wg%?laﬁ%igﬁ%%ﬁgﬁagﬁg)émfgﬁﬁgﬁg%g%é:H%QRSﬁ%HL

di anet ri Eigl Vys ©fpeserah déthefméthed siogtpgingubfnt oheulaiusily the dsécddO i s
supported on a block 98 that can reciprocate between a first position and a
second pE@i-ion along a line L transverse to the |longitudinal 15axis 42 of

the {(?CGP%% gsga} &EIEFPG&?% jvi%w@‘éﬁ‘llt&%%%fﬁf%bﬁdéé% r{éé?t%&le%&ﬂud@%% BRAIRREILE! ons by a

val ve not Irst position responds to an open val ve
posi ti onFignlwhi ch the bl ock 98 and pinch blade 100 are disposed cl osely

adj acent _to, .but spaced apart from_.an outer 20 periphery of the dosing
Fube. 72, Fignd iviee SEE qoBey e 1oy HEU ARG s ToRE 1S hRiEcle Girise fond ng
appr oxi maLekyict of Ffpejout er di aneter of the dosing tube 72. In the open
val ve position, the dosing tube 72 is not conpressed by the valve 90, and
t hus hasFignl@perpersperiivedview aif Rl iecqpéasdaefdilay Bonessandlcheorfiiormtiohe fir st

I L R e A G R
nmoved to a position adjacent to the panel 102. Due to
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



the flexibility of the dosing tube 72, the dosing tube 72 is dianetrically

conpressed between the pinch blade 100 and the panel 102 to an extent that

t he passayowalw/@816ni t hi n t he dosing tube 72 is cl osed, &ou/UulREH0I0389pY event ed
fromflow ng out fromthe second end 76 of the dosing tube 72. Upon return

of the valve 90 to the open position by retraction 300f the block 98 and

pi nch bl ade 100, the dosing tube 72 elastically regains its original

cylindrical configuration. In this confjguration, the pinch valve 90 acts
thr ough TRE-GEBEAGCHaNE Sahrars amipbrane] B Groinls Pltt]‘l@htﬂ*?‘r’r&{‘ibﬁu%q]iéo dosi ng
tube 72 igudualide %Mti&rﬂaﬁlchﬁﬁlng%Mﬁg 19 Qﬁﬁ%m’ﬁ@rtatﬂé hefld Mew@nrtiact the PIF.
This advantageously results in-very reliable operation of the valve 5

mechani sstptusi Heefromtefapmy isrdgwp A dtadsogficlufhes readsy é2 900 ahechrtbe cexposedtio t he
sticky PJF.(%Q{e.ingortantly, since the valve blade is positioned

ext er nal P51 QRBE$5¥CRESE ube, dosing accuracy is enhanced since the val ve
bl ades 100 does not beconme coated with PIF and/or interfere with PIF fl ow

t hrough t he passageway 80. 10 The pinch valve 90 is disposed adjacent to,
and abovbl the Hlsgalee senbediancns thd cantrangt 390 Ay intthe éormmof amgeaverdionakabsr posi ti on
of the pj . rel.at v he | .ongi ' ' feab N I.ng tube
72, ar ongd Bl R e B oo Ao BTGIh b P o R T Spbiphar et

det er m neottdne 5 V| Dinesiddwdlhgo8dasy mghidehecdiRctimetdr@deght portiow 804 écfMings i n
the cl osed position. This position is determined by the properties of the
part i cul B¢ sipswddic ansnig ag iedpr peheliye contaiper. pndtheronter petipheryekihe #gek ol une
to bg di : i i 100 of gel ve

w thih 1 REERECE! kb SR ERARCEE R A8 B RS b Ao U E LR e, 1
ot her entadppiersssmbih@opshusin)y dhy eo@@inesS (0 ixeldde 4 dunmitdrextsdlgi ng 2, and

the position of the receptacle 20 and dosing tube 72 w thip the housing 2
rel at i vePTBOhGHIi i i QPPTES g R RAp P adon Bl 8 ObGIteRARCT { po
only meckg@ni cal valve provided to control PIF flowis the pinch valve 90.

There is no other mechani cal valve or control device within the hopper and
dosi ng assenblies 18, 70. Instead, the device advantageously uses the

powd byi dgin use the re cl hape t rovide a. val ve function
Brtnih ¢ e e ide e hegtorp ook EEP Rl Rk e RV f Bl 4 mved 1o
the ope nstB@ﬁ%PITQElmd ardee et eTrteesh dMMURibrefes BldretdptRes 70 fote@ddurt @heXi t t he
dosi ng assenbly. The predeterm ned anount of powder corresponds to the sum

of a vol BHedreps frea thetesentiele 20 ave the dasigessanebly /0 enragairgd gAePtede vol ume

R
Pl F noveaespentsaeandgnds drebottom, 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



dosing tube, and to facilitate full evacuation of the PIF fromthe dosing
tube once the pinch valve 90 has been nobved to an open position, as

di scussedwbuntosisbel ow. The dosi ng tube vi brator 104 i cuivspasmstad] acent
the dosing tube 72, and includes a vibration generator 108 arranged to
provi de one or nore nechani cal pulses to the dosing tube 72. 5 The
mechani cal pul ses provides a vigorous, |ow anplitude shake of the dosing

tube 72. Referring again.to Fig. 2, the chute 120 is.a rigid, curved tube
posi t i on¥f° ﬁf%%ég%t@gffﬁﬁ bifteendisfob 2hdnd Sefiery ubBe G 8 23%%%}14%& redi r ect
the Tl ow,dikgpbitdRn Sqfthéth.ﬁae% fiwagPfrbiahe Wpen bk Riddehoy atyesi@Qvdig 2gpened,
PIF flows into the angled container 500. In 10particular, the chute 120

r edi r ect &se neludk Fespedgmedinkhmporddmsel®, #o nxtahdiog betsvege Hertapdred portigméd wit h t he

| ongi t udi n xi s, 42 of t recepta 2 s it passes thr.ough the dosing
tube. 72, g ) 5247 Rliob S G FERARLT g Bk SR8 L2 MR e ad ner
axi s 1220 Thehé NHkRatd@ @mbsdiskeRR @id Reptitl a0 fRARe but JidERENETbLM t he housi ng
2 at a location corresponding to the second end 76 of the dosing tube 72,

so as t o(sederaHd o mt rotishewn sines ¥ i epppsehtofheiind idevedndChiingig. 2001 s
ived, . T 76,,0f ' . . t into th
eoet Ve 5 AF BRI S5 3ok 15, ARRLIB P B LA ALPLRH R ROy e, oPe

assenbl ytolthOaxtis 40| Thosper @jghc@rit sélbedotdanss ridgineB o usi MY a2or diptitliyncl udes
a mxing nmotor 152 and a container hqglder assenbly 156. The 20 m xi ng notor

152 i s athaygéhesicpond @iderdh ofithe raseripg)c ABQrearns finedsserldrtaer leBut "Shaf t 154,
The il d%ge@éiéﬁgbﬁn&% that tﬁé‘%%g e&zr?g%rﬁﬂs ‘h{‘ﬁe%{g%rof%tt&géz dlé srethde SO as to

be rotat m X1 ng not or e mXxing hotor 1 contro?led by a
cont r ol | erthd 8&rtitd. dothatiBudttaeedohlsbelimagsfonbkamilbGhe elpat angte 8,0s t he housi ng 2

to achive mxing o he contents of t.he contai ner 500. For. exanple, the
m xi ng. MERSHTESY 2 i eGets one e@éaﬁmﬁﬂtsoﬂlei@eﬂz@m%%%@%%@ﬁ 250 and
500 1 pm p@Rfh S2MhaReIeARILA AL wariIP bR cBMndlal B BaT ITRY afRi ALY Qf the
cont ai ner between opposed rotation directions. In addition, or

al t er nat {divedsgd adjeming thic tapenst rortieraiyd el oititated foedatian ofrtbe/bridgeg i hds of
cont ai ner_non-rotation .het ween rio of .container. .rqtation. Exanples of
cpecht | PR aaP A Eapaorl B YR h 4RI SEedi ™40 e hol der
assenbly 156 includes a generally cup-shaped hol der 158 having a base 160,
and a sidewall 162 extending along a peripherﬁﬁof the base 160 in a

di r ect i ohhpeeppde 0 isauffidenthesizsdde stogoenopgk Pha &s seewalissrviaegsudegomd t he

out put s 194 i |.der es

coai al 51 neiefty s ERONEE pBAah pERRRE IR I VBB RaBEy 08 AR

di anet er atwfut 1 e 30 ciawas.| Far@GRampleginetht dtustrhiad cinbadinidne tiateeeptacle 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.

10



5di aneter of the container 500. Elastic tabs 164 are provided on the inner
surface of the sidewall 162 so as to protrude radially inward, form ng an
openi ng iwbaotohstsol der 158 which is slightly | ess thanpChaSounmssodd anet er
of the container 500, and the container 500 is inserted into the hol der 158
by pressing the container 500 through the tabs 164 until the container
bottom 500 rests on the the base 160. The container 500 is maintained

within 10 the.hol der_ 158 e tqg. an interference fit. bet n the tabs 164
and the &%ma_ 552 bre Il et g e HRi eﬁ@%@&wtﬁadgo mount ed
Wi thin te BAYSINADIAhSRcENA e 2018nQ%hRYEN SRBhd cdP bhRaDlaf.: figkahd ve to the
hori zontal. As a result, the base 160 of the hol der 158 is al so angl ed

15r el at i ¥ and i dreanfgod fozlervtxadlly eigded Wb thehlonpioiddeal agB82wiflthe mogppale t he

t ai 0 h,t t.th tt d 5 th t ai 500 i di d
S D0 SR AP B s S T o Mg Tt Re R B AEmdRe' of L hooo®

cont & Neperphksy SkRe bttodh DY Of tHe redtPtadRIA0Z OMHealos A2 tintse ik 12 LB flakege and 45
degrees to 80 degrees. In other enbodi nents, the angle of the container

axi s 512¢lpsticapnd/ie preyidadeviilpp crasprsedtiopd digension that is datgemied basedertbes to 60
degrees. | m%gggﬁ&%i Dot D% A 48). 4158 is supported by the notor 152 within
Png SO tha p?}»{ ey g

t he hous e contail 00 is held at a fixed angle relative to
the vertical, and so that the bottle opening 502 is positioned bel ow the

dosi ng assenbly 70 and chute 120 to receive the PIF. Referring to Figs. 2
and 5, thee anrliyalyn % ssdmasgd brpearths dustaad seqongd snds “adpiof thelpsiigs a 25

remoyabl £,279 Ah & gsinéghﬁgﬁr%fi ?@P&rg{btl pM‘@‘Hﬁﬂeor%& hAdfe baBKd ¢0F76 BF e Hggﬂzlgg

unheat ed wat er, arelatively sna ot water storage tan O that is
filled fwube72heltaminantalwelleincluatioragde swportad@ac] TMRealigobddent owatidrofst or age

tank 202.is su rted op the inner rfaces of the housing 2 adjacent the
upper enﬁle&fmfl_ggl%ﬁ iy pindplde ol dipetd opdes ﬁlaeﬁﬂéa%oogxwae%@fiwf the Iids
8, 10. The dgthk &Me. Wk $inchitMRADOiEHp3RLI 621 bRRR DK Yhdd@ak RERYSGtd rom t he 30

housing 2 through the opening 16 to permt cleaning The top 210 of the
anmbi ent beirveen s fivt pgutiomand 282ondpésifdmsalang openl tgnovegsetto thedongitudinal | i ng,

d i 212 i db |jd 204 t tam ts f
fal1 1y PREE PR Xisplei hFAFE el gebioaf oSt MG e NsATRER " pe O™
housi ng {dldsm3torY@. are opened to refill the receptacle 20. In sone

enbodi nents, the anmbi ent water storage tank 202 will hold about 32 ounces
of water, and the hot water storage tank 220 will hold approximtely 8

ounces O'E“hé/\ﬁfs?fﬁsit?on (Fig. 3) corresponds to an open valve position in which the block 98

and pinch blade 100 are disposed closely adjacent to, but spaced apart from, an outer

20  periphery of the dosing tube 72, and are spaced apart from the panel 102 a distance
corresponding approximately 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.

11



The water within the anbient water storage tank 202 is supplied to a water
punp 260 via a check valve 206 and a supply line 234. The check val ve 206
al l ows owoant)/f8ww from and prevents reverse fl ow backpco/ush@oassyent

wat er storage tank 202. The water punp 260 provides water to the hot water
storage tank 220 via a check valve 262 that prevents 10 reverse fl ow back
fromthe hot water storage tank 220. A hot water delivery line 232 supplies
hot water fromthe hot water storage tank 200 to a hot water outlet 242. In
addition, the water punp 206 provides water to the anbient water outlet 238
via a Chﬁﬁthis}’c%hﬁ%ur%ﬁé‘n kRabin EMENVG aLtEUREEM th QYLRAEKC D Ld MR PUl et 238
and supply line 236. A vent line 230 joins the hot water delivery |line 232
t o per m of the Rl thgough thédosambiuvba /2 waswsh alBaysthetr thgealva AR daePnaddetthe hot

wat er stor t 0. .The water pupp. 260 is. ntrol.l ed the controller
180t o aERE s TRG ag (et usth BBy bR bR G or o€ &P cenosed
further Betiwisml RRicHeHe MEiBE poi dfathe 24ide a0 dreditRbSidscdVRS BE skl FE. 238 are

| ocated in the vicinity of tﬁe 20chute 120 at a | ocation overlying the

cont ai neMospiriaigndp3incyiee vlivq Rade s positiongl extanyhyi efithedosing @Wheect anbi ent
t i -t h t ai ; I . t 242
o g L T RS RO L b O BG83

di rect haid/ovah@tfeicomiati HIR flew claotgt hepabatéwan &L.0. I n addition, the anbient
wat er outlet 238 has a different orientation than that of the hot water
outlet 242. For exanple, the anbient 25 water outlet 238 can be arranged to

dire anl aj I :
erbod montsl E b 40 LR ed M oo LR k25 20 B §EMvine
hor i zont @bt 2. Thé&\pavatenr pesaierof2BOpinsh edna 86 tdativtedo threlohgitudivad exissf or age

tank 220.to heat .t ter .stored 30t herein. The ter.heater 280 is
control |@ads§mgﬂ&627§n‘tf$6$ P t%ﬁof%seﬁl%ﬁﬁ&@%‘ir %EE%&S{%@%J}%W ainer at a
tenper at Wi&mike feGofMc $nPASHEU G2 RN &ﬁ&;ﬂﬁf@ﬁ batc}u% g@‘isfiﬁ "cl:iEJél@sedAs used

herein, the term pasteurize nmeans to expose a foo an el evat ed

t enper at peseticdnorThas pesitiands déterrimed by tlfe rpeatics of thepartioylacpavwdsir to be

m cr por gani sns, such as th t hat can produce di,.sease or cause spoil age or
indell  SBre e AL B BT fesud o Bt i enGhy ST SFeermiGRSaR R,

qual i ty. pdseonesran®pitich VAICc Wathef thb @atefig 28Qnk ShCamdiN@lgiess the nrathn bbe wat er

within 5 the hot water storage tank 200 to tenperatures in the rar{ge of 165

to 190 dedjrded Ip othey cabedi thermepghsyalyh?D igdixed pathipthghipdsng Apud the t he
troller..180 i i spl , - 20 t
0Tt er enfoyiirthesbfadl 20 aBfIPlpe J2 Wil 0BT SRR Ohe GO Lo °

aut omat edthliva9@edn Beoadjmstal. devi ce 1 to 10nonitor operating conditions and

generate representative output signals. These include: a hot water storage
t ank?® enper ature sensor 224: an anbient water tank water |evel sensor 208

t hat ge”ﬁ{tﬁﬁﬁ%g@&?g% g#% éfécﬂ%l;alis;alsle*b‘?o%@é b dofif6 PIiFrﬂoéz\hg t?ﬂ@hﬁ%?ﬁ?f

storage tan ow a pr eselected mni num an
i ndi cat 090.18lter¢ kato gherenathesicanyabigtqrebniselgieaice imnthirc tiicihogpdrhaat dosieg cont ai ner
has beenaslsgrn (136% 1i8?r78. fn@t%ag}ﬁlg e\;igeda .nglt%géously 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
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15 formul a device 1. Water tenperature sensors 240, 182 are provided to
detect and nonitor tenperature of the water at the anbient water storage
tank 202 wodowit4kion t he cont ai ner 500, respectively. |nprPsoms2@nibssdenent s,
the sensor 182 for detecting the tenperature of the liquid in the container
500 can be an infrared sensor. In addition, the automated infant fornula
device 1 includes a sensor 184 to detect whether PIF has been di spensed 20
fromthe dosing assenhly. 70_.into the mxjn senbly 150.. For exanple, the
sensor 189" Baanacs Rl é‘HlPSVﬁCP%jFﬂn b PR e dostiuipe PHE 1R ow pat h
has beenpi,pt 51640 G& R¥n Ridved® by 85 polhonCANiEQkdArTuARY teRREI MRS the

out put signals fromeach of the control panel and display 2514 and sensors,
and cont deling tuhe vibeatept Gob disppsedadpeeBohe ddsenglobe A and beclwddyratlortidi04, t he
pi nch val ve 90 and the conponents of the dilution assembly .200 . according to
bt epr o6 BT Er RGP FaPaidr et ey PGSR R iR BtRghrr ol | o
proviglesThrd AkttfanfdaBpabs prévitléien €olous lowarplinrRRAhMSH tRY ddstng @BE 7S
operative in response to a user Input received at control panel and display
14 to operate the systemthrough a mx cycle. 30 Referring to Fig. 6, it is
appreci a t hat _ver si. of avice. [ OV t not
require ﬁg%Fégﬁﬁgyg?ﬁhégiﬁmgm»gﬁ%@gyﬁﬁgﬁﬂCﬁﬁ%%ﬁﬁ&ﬁpgépﬂﬁﬂyt eac @%ating or
el i m nat émig76 dfehwvdod g udat i 12 8&das eedieopie Aburdrcsensof the PAE, s&aiat exanpl e,

an alternative dilution assenbly 300 includes the renpvabl e and refill able
anbi ent Waskthepishagh 9k opareds BIF favsy intpgthe arelad eentiaee00. fhe anbi ent

wat ef st 2 i : ia a check

Vel v 2o A Dl Bl O e ARG Y Pt var @ 11 ow

f r om andalpnet enthshe Bngitsdindll aaw 42aefkhd wctpteclaBbiaenttpaysas drowgthahadesib@gnk 202.

The wat er 26 rovides water to the.anhi ent water. outl.e usi ng the
suppl y | 1945 1358 i alr@ﬁ@ewh‘?& Gecngally Né&ngﬁw ?gor}t@esrrag%S%lifﬁﬁack from
the outl giy238) is LT RRtcd Y bt BpehiflAPs flrmb&aSthe hBEsii®b hoMRGGT i ti cal
attributes: 1. The container 500 is held in the hol der 158 at an angle 02

of about carBspenddte Wehe sxsond eh7§ iethn desing hibal72, Fessttp wytchd snte Hovmcashat

- . ti L i t ed t ai iti 90 f th
nori 7ont bt wiel gt R i eccly s rthe sy B g A MBI £ vnen i xed
in a verpiogalidsin@thebp@cupestid OIP ofitheceiey. collects and clunps in the

bott om edges of the container 500. Thus, the m xing angle 02 is a critical
el enrent of the invention. It works by dispersing and configuring the powder

inthe c i ner 500t .bor 'Y Lpl- range
of 45t oRBET TP SE° 2184 TS rhRRLENFaly B0 R BRSPS nf G BRF 12, e
angl e 02hswinge2, ahd bzl kit 0 nbRind egrteeR2was adwhelindr heldebassombiynslo, Taence
greater angles cause.the fornula to spill, and a | ess angl e does _not
provite BEERREORIRihyyRE H eslrtis PRNIINE A¢ Bcludet bAUtBw AR 1ednt ai ner
500 wal | $h; hojderdrsschifty 498 Ahufiric?ih thE nibbihuk e 3ndiPl ko Lo Fatfhef Ot At ©

cl ockwi se and/ or count er ¢l o¢ se at various rates of rotation and at

vari ous by the mp@migodstoR bkt Tieemixigymowoall 5Dis aintreli¢d lona 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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b. The speeds of rotation are between 100 and 500 rpm c. The tine period
bet ween reversal of direction can vary froma few seconds (thus achi eving
an agitatworore4Bmsp t han a rotation) to 10 -15 seconds @chas2a@blosseeng t he
establi shnment of a vortex in the mxing liquid). 30 2. The device 1 can
accomodat e the introduction of PIF into the container 500 first, before
wat er i s added, or the sinmultaneous introduction of water and PIF. 3. The
device 1 can .nix ull dose of PIF. with rtigl .dose of hot water
(roughl y? @rlg%%alﬁhge? P %ﬂ%n%t’@iphﬁ‘é‘/e%‘gtég Pese P08 2 ABegiRSK i tut 1o of the
PIF). p&pen-ﬁli’dlﬁarﬂ@!&[eo&%lm.xﬁ% WAL €60 ANEcilRbE ththe %Qﬁ)‘d’é st ftl] sS4yl vol une
ratio in order to first heat the PIF to over 160F with hot water and hold

t he Pl F/ euatventigniakmgares s®dhattthd koldenid8ratates @ofouallyawith desiuti skde dbdtls. 4. The

formul a i S ently,cooled to the,final oint t rat.ure and m xed
o e bty PURB ST bt 50 PahrnEtebabint bR The B P B Winar ot r o
a. CCHYP| ghfctce ﬁpﬂétcbﬁﬂdiﬂe@ BO®f Elakte: @B c@Ndrk dtRadddamnme ﬁm'bf\s/tﬁfa‘é@ Sf tHeXI ng
water into the high tenperature concentrated formula in an anount rangi ng

from 1/ 3sidovall by3sogrs to heotrude adidlhpinmerd foringan prasiraiintothe boldst &%
reconsti g%%%%@%;%@% 'tﬁh'ntthé‘l)ut% %ifl]ingg? ol 'CSEta{Pﬁ%‘S(Rg%ﬁ&’ Al e 3o

descri be ove eés a con oW In e’ C al ner as the

rot at i onlinsspeé thta i ddsr a6y pessghg titedoataitars00 igot@nge ndbisalb4 vadl tae of the
spinning liquid. 15 %erati on and Met hod of Use Wth reference to Fig. 7, a
met hod ofORBHREPRPUBITEsts AR Sredhe BiredioRe The oentainer 30dp sraHegingd pétbBnst i t ut ed

recoss 10 QPR e A g R e ek S JAE EOER ey e o e
pr esencecattaihdres00ont ai ner 500 wi thin the hol der 158 can be detected using a
sensor 186.
The mixing motor 152 is mounted within the housing 2 so that the output shaft 154 is
angled relative to the horizontal. As a result, the base 160 of the holder 158 is also angled
15  relative to the horizontal, and thus the holder 158 will support the container 500 such that
the bottom end 510 of the container 500 is disposed at an angle 9, to the horizontal. In
some embodiments, the angle of the container axis 512 relative to the horizontal 8; is in
the range of 45 degrees to 80 degrees. In other embodiments, the angle of the container
axis 512 relative to the horizontal 8, is in the range of 55 degrees to 60 degrees. In
20  addition, the holder 158 is 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

14



25 2. Measure a predeterm ned anmount of PIF to be dispensed (step 351).
This is achieved through cl osure of the pinch valve 90 and operation of the
hopper viwoarori48(0t 0 shake the receptacle 20 in order wPoThiSe@k/08§928NYy

hol es, bridges or other non-honobgeneities in the stored PIF, and to
facilitate downward novenent of the PIF wthin the receptacle 20.

| nportantly, operation of the hopper vi brator 50 serves to fill the dosing
tube 72 with PIF. $2§$ "shakl of the ﬁecepta Ie 0 can incl ude
appl i cat SRS U AT 1o Hrevana rmeatingis Siom fILRSior G IPGPEE SO at i on) .

Thi's st epnk S0PabHf &[aﬂﬁﬂle whot th‘%’h%ﬁﬁhg ligd 8 L iveark bﬁ&leﬁfto ’féﬂlﬂ t'h@ %c%ﬁt%cl"e?@e ptacle
20 with PIF and prior to each di spénsation of . Begin rotation of

t he cont hi soerc GU®d{meep t%a)lbleﬁtrwatcbmlagm@mk%@ w1k1 hpbtaéopewbwumex@ﬁ ati onal
speed of 100-5 PM 4. il.e e..cont ai ner. ro ense Pl F of
Gostred SR ahndhs ebner sreas i A LE R AR st SR eb e H Topent ng. t he

pi nchs val ve 90 and operating the dosing tube vibrator 104 to facilitate the
flow of the predeterm ned anobunt (ie, dose) of PIF out of the dosing tube

72, thr oﬁ@%wméwethm the ambienpyydter proenge kR tiapunpticd 502 Watch DYRP 2AR Vigpen t op
10 502 o t f ponds to
t he sun1%f&%E E?@bgﬁﬁgggg%%sggz? ﬁ%g 5%%!@@%3ﬂ¥ﬁ§@%§nc J§ﬁ§§q%§%and t he
vol unme oinmmns ﬂws@@ﬂeﬁ} bfaelk QWhE hﬁlbhiht oger ﬁt@farge dartlm(lzh ahpewt@rpublip dgi ng

wi thin the receptac powder bridging caused by the shape of

the recepthRpEidopwaise rqﬁérr«‘ H@t Wﬁfér @P@émnlk 2B g @Fcﬁt"alt"ﬁ SOF theh BIVERHSR from
the {£ceplagt fogthakl dr‘o\jh\ﬁhﬁﬂéi Weket &B&g% £ank90'S RO YRk dURY \e@hﬁéz% ot her

mechanismi1s require in receptacle 20 to achieve netering the PIF.
Nbreovergmpheﬂhnwdgﬂdhpmﬂdﬁmtpm&meMﬁaxamycMNUBﬁﬂmedmmmmdéﬁzéﬂhai is, PIF

above the r|d B fro wing fromth tac e 2 elf intp the
contalne? %EHW$£EM%H gﬁ??ﬁ@rﬂb&ﬁ t&@?rguﬁﬁéﬁgﬁﬁkagﬁﬁ ained in
the dosipgyd E'élﬁthz &%&@ﬂe@&%@ﬁow%@k 108 BOBLADSR ardy ind #%. pA nch val ve
90 i s opened and t%e tube vibrator 104 is energized. As the PIF fl ows

out of t yent tios RHQjainstbe ot watdr dadivoryt e 233g0 edrmaibmeming e tIBO@Nbientevatent ai ner

500 tate d he PIF e The .cont ai 500 i.s ;hel d at
an gle ﬁ%@%%oé &gﬁ&}?&@&¥8¥“%%ﬁ6¥%2%yﬁ?%ﬂ%ﬁﬂ' ﬂ$&§ tf‘ﬂ%dcontainer
rotates, bﬁﬂ&kﬁﬁﬁ&k@IBOQ)&h&mﬂhéﬂh%e@hﬂc@@ﬂiﬁh&ﬁﬁ05Q@K£Me@ﬂﬁaﬂ@shOt water to
the container 500 (step 356). Sinultaneously to or follow ng the

i nt r oductisemseskfupgbaidelow.nt o t he contai ner 500, hot water is directed from
the hot water storage tank 220 to the container 500. A vol une of

The hot water outlet 242 and ambient water outlet 238 are located in the vicinity of the

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

15



30 hot water is added that corresponds to roughly 50% (range of 33% 66% of
the total anpbunt of water needed for conplete reconstitution of the PIF.

6. M x hovowatoerssmnd Pl F in contai ner 500 (step 357). Tircs/usexaessgore Pl F at
a concentrated |level, and ensures sufficient tine at tenperature to
pasteurize the concentrated fornula. Depending on the size of the desired
serving the duration, type 5and direction of rotation wll vary, as

di scussed further below.. I n sone enbodi ts, the xture of PIF and hot
wat er to‘(‘j%Plé‘p'g’Péerﬁl RAffregee B‘FaIFséeﬁﬁE?ﬁetﬁft;g‘gtq%‘r%Yaée tempetaiie fr@gege gto

the fol | opyigsdtieReNe RerSNEr@R rﬂ[&ir&gééﬁﬁ% BG&r as!tRodeNhat cﬁﬁ‘??odu&é‘e
predeterm ned anmount of PI'F (i.e., a dose) corresponds to the 10 anount of

Pl F r equdisesde boecausbsaiilagagr @ndosingdds foomentedane fooditveithduoradidadly altering

Direction/ speed Ti Di spe 1 dose of E an ortion of wat.er
3 ook SR RE TRy SRR Bstterer R D iaRe P BiHes e St i chovi se
450 rPpm e HOERARES stoRIgB tAIk 20006 kith SeLatdR il Prange of 165 to 190 degrees F. In

some embodiments, the user can provide input to the controller 180 via the display panel

14 to set the water heater 280 to a different temperature.

Sensors are strategically placed throughout the automated infant formula device 1 to

10  monitor operating conditions and generate representative output signals. These include: a
hot water storage tank temperature sensor 224; an ambient water tank water level sensor
208 that generates an output signal if the water level in the ambient water storage tank
202 drops below a preselected minimum; and a ready status indicator 186 that generates
an output signal indicating that the container has been loaded into the automated infant

15  formula device 1. Water temperature sensors 240, 182 are provided to detect and monitor
temperature of the water at the ambient water storage tank 202 and within the container
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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2 seconds C ockw se 450 rpm 2 seconds Counter clockw se 450 rpm 2 seconds
Cl ockwi se 450 rpm 2 seconds Counter clockwi se 450 rpm 2 seconds 7. Based
on the reyoi2nedi4swsovi ng size, the controller 180 det er nipnedsSeseiobsn
additional water and PIF will need to be dispensed into the container 500
(step 358). For exanple, 15 if four ounces of fornula is needed, the

foll ow ng di spensing and spinning sequence is used. Direction/speed Tine

Di spens eno:l’[ r(ej(i)uslr% hoe];tegleateal?.n gugh E 8é\£iiceo rrrllig?ft aﬁola\;[v %r sincljpglccl(e\é\étfveatiﬁg gr rpm
eliminating the water heater 280 and temperature sensor 224. For example, an alternative
dilution assembly 300 includes the removable and refillable ambient water storage tank
202 for storing unheated water. The ambient water storage tank 202 supplies water to the

5  water pump 260 via a check valve 206 and a supply line 234. The check valve 206 allows
outward flow from and prevents reverse flow back to the ambient water storage tank 202.
The water pump 260 provides water to the ambient water outlet 238 using the supply line

236 via a check valve 264 that prevents reverse flow back from the outlet 238.
10 The device 1 has at least the following critical attributes:

1. The container 500 is held in the holder 158 at an angle 0, of about 45 to 80 degrees
from the horizontal. Testing has shown that mixing using a vertically oriented
container position (90 degrees from the horizontal) does not provide a satisfactory

15 beverage because when mixed in a vertically oriented position, the powder collects
and clumps in the bottom edges of the container 500. Thus, the mixing angle 0, is a
critical element of the invention. It works by dispersing and configuring the powder
in the container 500 to make thorough mixing possible. The angle 6, range of 45 to
85 degrees was determined through testing to work well, and the angle 6, range of 55

20 to 60 degrees was determined be optimal, since greater 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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2 seconds Counter clockwi se 450 rpm 2 seconds D spense/ dose of PIE and a
portion of water C ockwi se 450 rpm 2 seconds Counter clockwi se 450 rpm 2
seconds Gvockwi/sgled50 rpm 2 seconds Counter clockw se 4B0Tns20id/03eonds
Cl ockwi se 450 rpm 2 seconds

3. The device 1 can mix a full dose of PIF with a partial dose of hot water (roughly half
to one third the water needed for full reconstitution of the PIF).
a. This approach mixes water and PIF at about a 1 to 1 volume ratio in order to
first heat the PIF to over 160°F with hot water and hold the PIF/water mixture
5 at this temperature for at least 15 seconds.
4. The formula is subsequently cooled to the final set point temperature and mixed to the
desired dilution by adding additional water at ambient temperature.
a. Complete reconstitution of the concentrated formula involves mixing water
into the high temperature concentrated formula in an amount ranging from 1/3
10 to 2/3 of the total amount of water needed for complete reconstitution of the
initial PIF.
The angled mixing configuration described above provides a controlled flow in the
container 500, as the rotational speed and container angle determine the tangential vector

of the spinning liquid.

15
Operation and Method of Use
With reference to Fig. 7, a method of dispensing PIF into a container 500 and preparing a
reconstituted formula from the PIF is as follows:

20

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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Counter cl ockw se 450 rpm 2 seconds O ockw se 450 rpm 2 seconds Counter

cl ockwi se 450 rpm 2 seconds For exanple, if six ounces of fornmula is
needed, twe 2bm/il4esdng di spensing and spi nni ng sequence PSTOS.0/038929
Direction/speed Tinme Dispense 1 dose of PIE and a portion of water

Cl ockwi se 450 rpm 2 seconds Counter clockw se 450 rpm 2 seconds Di spense 1
dose of PIE and a portion of water

the receptacle 20 with PIF and prior to each dispensation of PIF.

3. Begin rotation of the container 500 (step 352). The container 500 is rotated at a
rotational speed of 100-500 RPM.

4. While the container rotates, dispense PIF of desired dose into container 500 (step
354). This is achieved by opening the pinch valve 90 and operating the dosing tube
vibrator 104 to facilitate the flow of the predetermined amount (ie, dose) of PIF out of the
dosing tube 72, through the chute 120, and into the container 500 through the open top

10 502 of the container 500. The predetermined amount of PIF corresponds to the sum of a
volume of the dosing tube 72 above the pinch valve 90 and the volume of powder
disposed below the bridge formed by the powder bridging within the receptacle 20. Due
to the powder bridging caused by the shape of the receptacle 20 including the sidewall
angle 0, at the transition from the receptacle 20 to the dosing tube 72, no secondary valve

15  or other mechanism is required within receptacle 20 to achieve metering of the PIF.
Moreover, the bridged powder prevents any undesired powder (that is, PIF above the
bridge B) from flowing from the receptacle 20 itself into the container 500. Only the PIF
below the powder bridge B that was contained in the dosing tube 72 is released into the
container 500 when the pinch valve 90 is opened and the tube vibrator 104 is energized.

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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Cl ockwi se 450 rpm 2 seconds Counter clockw se 450 rpm 2 seconds Di spense 1
dose of PIE and a portion of water C ockwi se 450 rpm 4 seconds Counter

cl ockwi sewo201wpsed seconds C ockwi se 450 rpm 4 seconds PCoaIs@n/08890¢ kwi se
450 rpm 4 seconds For exanple, if eight ounces of fornula is needed, the
foll owi ng di spensing and spi nning sequence is used:

6. Mix hot water and PIF in container 500 (step 357). This mixes the PIF at a
concentrated level, and ensures sufficient time at temperature to pasteurize the
concentrated formula. Depending on the size of the desired serving the duration, type

5  and direction of rotation will vary, as discussed further below.

In some embodiments, the mixture of PIF and hot water to prepare 2 ounces of
reconstituted formula is mixed according to the following dispensing and spinning
sequence. In this case, the predetermined amount of PIF (i.c., a dose) corresponds to the

10 amount of PIF required for obtaining 2 ounces of reconstituted formula.

Direction/speed Time
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
Clockwise 450 rpm 2 seconds
Counter clockwise 450 rpm | 2 seconds
Clockwise 450 rpm 2 seconds
Counter clockwise 450 rpm | 2 seconds

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

20



Direction/speed Tinme D spense 1 dose of PIE and a portion of water

Cl ockwi se 450 rpm 2 seconds Counter cl ockwi se 450 rpm 2 seconds Di spense 1
dose of RwvBardi4sieporti on of water C ockwi se 450 r pm 2Ppseaseas/ oskyant er

cl ockwi se 450 rpm 2 seconds Di spense 1 dose of PIE and a portion of water
Cl ockwi se 450 rpm

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

For example, if six 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
Dispense I dose of PIF and
a portion of water

Clockwise 450 rpm 4 seconds
Counter clockwise 450 rpm | 4 seconds
Clockwise 450 rpm 4 seconds

Counter clockwise 450 rpm | 4 seconds

For example, if eight 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
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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4 seconds Counter clockw se 450 rpm 4 seconds Di spense 1 dose of PIE and a
portion of water C ockwi se 450 rpm 4 seconds Counter cl ockw se 450 rpm 4
seconds Gvockw/selsd50 rpm 4 seconds Counter clockw se 4B0Trgspo/ossmeonds As
di scussed above, prior to each dispensation of a dose of PIF into the
cont ai ner 500, the nethod step 351 is perforned.

Counter clockwise 450 rpm | 4 seconds
Clockwise 450 rpm 4 seconds
Counter clockwise 450 rpm | 4 seconds

As discussed above, prior to each dispensation of a dose of PIF into the container 500, the

method step 351 is performed.

8. Add sufficient ambient water to the container 500 to achieve desired PIF concentration
(step 359). In particular, when the mixing cycle is complete, ambient water is pumped
from the ambient water storage tank 202 into the container 500 completing the
reconstitution of the PIF. By using relatively cool water to complete dulition, the formula
10 can be quickly cooled from pasteurization temperatures to a comfortable temperature for
consumption, for example a temperature corresponding to body temperature or 98
degrees F +/- 5 degrees F. During this step, the container 500 continues to rotate. The
rotational speed of the earlier steps can be maintained, or alternatively, the container can
be rotated at a reduced rotational speed. Thus the range of possible rotational speeds can
15  include 1 to 500 RPM. The duration of rotation during this step is dependent on the

amount of water added.

The above method provides several advantages. For example, since the container is held
at an angle and rotated while the powder is dispensed, the powder is spread out over the

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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5 8. Add sufficient anmbient water to the container 500 to achi eve desired
PI F concentration (step 359). In particular, when the mxing cycle is
conpl et e,warthioeragionat er i s punped fromthe anbi ent wat ePCItusc@agesgsank 202
into the container 500 conpleting the reconstitution of the PIF. By using
relatively cool water to conplete dulition, the fornula 10 can be quickly
cool ed from pasteurization tenperatures to a confortable tenperature for

consunptjon, for exanpl.e e rature cqrresponding to body tenperature or
58 degr cbamparsf 1o Brea;re%l% y b figomged deyig Vi gt oy & 2500 continues
to rotat gnsikhat ?1%%{16’1{‘ﬁﬂchﬁiﬂf‘gﬁ@p&ﬁaﬂl@%@ﬁchﬂaﬁé doStRRST (R@PIFOEnifhNt ai ned, or
alternatively, the container can be rotated at a reduced rotational speed.
Thus t hemmxngef e rposstithicd Pllbtcatricagralal dgerdsteumaratife and bastiairizatian 00 RPM
The duration of rotation dur.i his step is dependent on the nt of
woter adtsdoufie GiBva” Roshih b et dbubRar a0aR eS8 oS ARG o

si nces t heyr@QRtaixRey, ihfrokted deatabaty,anghexrheh adRUcydty gart dFehpowder i's

di spensed, the powder is spread out over the 20 sidewalls of the container,
pr event i Wgcipe)neid wixieg in therpettla it fr eaysmcrhty bootleael orobio tharested

aggr egat | ons _of r s | ong .t he.contai ner bhottom or

o denal 1 SRS MBEEVE 1Rl RAME PR R uBRE PR I B Rl RARRLL, e
out al ongnly hsigildedveoimctiipisatntantsr PIFGhw.when water is added to the

cont ai ner, conplete and uniform m xing of the powder and water is achieved,
even during steps of highly concentrated formulation such 25as occurs

dur i nig pﬁﬁh@%ﬂ tfn@ﬁé\%% 1 hi ﬁlgﬂll'oﬁ'éi.@&ribé&ﬂ it 16 dﬁQ&Eﬂoﬂ%Eoﬂsﬁm‘ﬁﬁ% grtpan angle
and rotate ile the water 1s dispensed, better m xi ng agitation is

provi deddeviaci hrid mtthod atchet tiomtet éd thisapgliaatidno rior ekanplg, ahertpoevdowdgy and

water. Furthernore, since water is added to.the.container by directing the
flLow of WetErnYBHe wieilh {i s andbat asingdied edfhatr o OrBub oo
Wi thin the,J-&eenalsiihdh@flg HRkEHAANE ShdPolkdiZadr 0dRr NEPERAAGWACRITBPAr at i on
by hand, this autonmated %iew ce 1 and net hod ensures a consi stent

pr epar at ingntipmed isuptilegents paaddision, tedesice draad enetloxst degerdfedthigesiPafe notini f or m
m Xi of. the reconstituted PIF,. correct final deljvery te rat.ure and
ot B UmttPole SRR PR LR iy MR o p R piary PuLHSF beh AP isalio 1
provi desayrpell. aPdreexd@prR, HeldeoRrs | @l heghdV@ndehRednyl fepir Fotthuld fopr oved
cleanability, (no m xed formula touches any part of the nmachine), and

m xi ng i feedine yperg leestoss no parts need to be cleaned prior to the next
serving). Mreover, these features are achieved using a relatively sinple
devi ce having only a single valve nechanismto control PIF flow 10

Al t houghAttheughati¢ centdinariDOone teedbeebatinkg doesheabital @y Bndhdabbdtgtottte,
reconstituting PILF, the device 1 and pethod are not limted to this

appl #tat thedevies ! 1%%&‘6111@‘1_ B ORBE UsetuER Shikdpeigé corieians thior sramplasAg t hi s
devi ce a%yﬁ?t%ﬂ%géslgllowdeaqm%%%qmﬁ%feﬁeiﬁ cal SIEPE; Mﬁggcﬁcggg,rtgé B%%ed

drinks i ncl havi ng choco rurt or ot
powder s batle mayrhiat¢ onah-liseqrpdrentading! axis naddintarondewahls, ardoitlc €Tle and net hod

descr | bed her el 0, 2 e, notialol | ILLed. Lour SConST Lt 09 BS¥erggss.dor M
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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as well. For exanple, the device 1 and nethod can be used to prepare
formula for feeding young |ivestock Al though the container 500 is described
her ei n aswoanwensiconal cylindrical baby bottle, 20 the @eviuseoit/oB®2not
limted to being used with this type of container. For exanple, the baby
bottl e may be provided having a non-cylindrical shape. Mre specifically,
the baby bottle may have a non-linear |ongitudinal axis, non-Ilinear

si dewal | or both. Th nt ai ner be of. a different type, including but
not 1 1 m Aoty Be feegpsarie Aflds MysiFaed bk beindisahrlly Byased vedrf e cup. In
addi ti onychagheGORE@hSREr t8BY2 BfdAavRigdbin §8&MILs 288028 redcBkikdigNg nhavi ng a

pol ygonal cross section, or nmay be proportioned to be wider than it is
tal | . Themgohtathiveshapeyndoeaysbe edmadhbafiog redgbfarcuatmsidewall scegsgo bpri at e f or

achi eving repeatabl e te rature and m xj constjtution. 1n addjtion, the
cont ai nerersRy kAl FBET L walehae P belled ol SElererePiisls Dupshkt ed | nf ant
formy a payisRl i crodiisebtidhysHape kdele thdhecytidanéaat i on of connection hol ding
points, material choices and/or 30thickness of material. Al though the

receptacle 20 is illustrated herein as being generally pyram d shaped

i ncludin rec . Vi [ Sk I t he
ecept actuRolfibe AR PBR: Ay B AR A W PRER g

si ngl e assual scrsindew@PIF, $he rasptadlcld® igaoelimittdtoabiistzal IFyr stvageed.thSi m | arly,
t he open bottom 24 of the receptacle 20 may be 5pol ygonal in cross

sect i onafccgNagie Max bR Providednin e ryficaent forg YpgegHVIlBe receptacle 20 is
desc{q bed as being sufficiently sized to acconmpbdate several servings of
PIF, the receptacle 20 is not limted to this size. For exanple, the

r ecept acRefeming tb&igriouitidaghitic @cgitzde 3 fsfiilostetdtd Hooein as beinghecfslabld ng. 10

Referring to Fig. 8, .although.th eceptacle 20..is illustrated herein as

being a T maﬂmeg Wd'g‘Bb _e Eﬁi%g’ t&ﬂ CRUIQTHIS nﬂbh@i“ﬁé)tozt?llst%%oidﬁ%}%‘ﬁti onis

not |im p&hxbmpldt 8 %!e?iﬁﬁzgld cfogfntg_ef%ﬂ?empi Ray b@%‘eﬁﬂ@c@& RG] ﬁezﬁlearagd dosi ng
W pre-fi

tube 72 naY be repl aced ' ed and seal ed hopper - shape
di sposabsealoddroppéreipepBDsporhide catridgedgl. IR0 cartridgsr3Pds framicd havidg aper ed

oS o3 Pl RSB G EbIRL e BBHRR BP0 1,
addi ti ongr d1f36tIyBRSIe tBOSkcond end 324 of the receptacle 320. In addition, the upper end
322 of the 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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322 of the cartridge 320 is closed, and the open | ower end 324 is connected
to a pre-connected or integrally formed dosing tube 372, which is seal ed at
a | ower ewmowminwtaswopeel -of f cover 334. When the Pl F hasPogars2@ionpdoet el y

di spensed and the cartridge 320 is 20 enpty, the enpty cartridge 320 is
removed fromthe housing 2, and replaced with a full cartridge 320, whereby
any ness and i nconveni ence of cleaning and re-filling the receptacle 20 is

avoi ded. oth r enbod t he rec tacle t hout a
dosing t iR TeRE ity et B biEd SRS ﬁ@ol’ég?‘ﬁﬂfoﬁ@%aw"\?w%% dosi ng
tube 72 @coﬁ&‘@ncﬂ@éﬂ S8hdrectadlBus2 CRSRIditTdREtH-QUBE 484k tﬁ@glln A p{p@l‘?erﬁiacﬁt i dge

can be directly 25sealed with the cover 334. Réferring o Figs. 9 and
10, an athtegm@atapkte@dusfmma@Itcecmcctwldgelwm endiyf the caedigord20nFighéOrevi ce 1

that is not Jimted to, a er s s shown in Fig. 9, the
pre-fillg'mﬁhﬁﬁkégﬁ@ CEV%%&EEWPQ“E%ﬁ@HP%& an be formed in a box shape
that §s convenient 30 for shipping and storlng PIF and used within the
device 1 along with a nodified receptacle 422. Egrticular, t he

recept acNixhwéﬂ the desngresdenblyi Wgs ﬂ%@b@ﬂa%md@mglascy indrical desingifiubg 72he t aper
angle G I t | Y, t he
second e#g%ﬂgﬁgﬁﬁ){%égﬁéégnﬁ 4$Q) gﬁmap&%d Eﬁ%ﬁn% ﬁk(gﬁ}gig%g§¥§the open

upper enbk 6ff arlyhdoscé sapioasll sﬁaprﬁcllualnfgq{o[!;%dnil(and@ﬂ@@ﬂér. with a | ower end of
the cartridge 420 (Fig. 10), whereby the receptacle 422 is automatically
| oaded with PIF. 5 Although the dosing assenbly 70 is described as

I ncl yi nﬁug?lfgg; Jh@%%lﬁgﬂé SARBIS i Fﬁps%n%gd dstlﬂau%gl}@gpﬁﬁauge z@9 h@8651+ mted

to being c rica or exanp osin any closed
secti OnathSSthhl[yéml inobtudhiel tpoisyxgcthapmalndahve 99,ga.mlda10ntr6100fAhet ﬂmugplﬁ Pithe dosi ng
assenbly_. 7 s descr |nclud|n the |nch 0si ng
assenbl yT9% 5 thEdigRd prhrs abihe gogug HeTREABPReFFoRR {5k dgwmga% 6N ol of the
flow of Rbfhahiam tHe eW@%n%@m%ﬁv@he&%ﬁﬁ?@étﬂ@ oBMQfet thé p‘é?s@?@ﬁa y 80

acconpl i shed using other val ve nechani sns. For exanple, an alternative
mechani switbiouhe detyeg tube 72 blisuffasnabevag @hmﬂ@mm&tdoh&dd‘émm:ngbe 72 by

val vi? oo oGl Bied e B PR e e GO LR st o7 Kb £

el asti c @peftidpenidk of iR diRmighabd T en éer émbadimerits HHD QeHiREAILS 72 tilsy tféos' ng
tube 72 may be nere%£ erX|bIe rather than elastic, and a pi nch val ve 90

my be seewheteriblerpc thieclasticeprd & pinchaalvaRBmaydiersseyred to thaaulsiivel val ve

90 mechapy ga JvP(e %ﬁQ&e& 0 @HQFWH@@ §6‘g%§ﬁ%i%@yt ﬁ@nﬁh& D sstag yger 158 of

the m xi ng asse enpl oy astic secure t ai ner 500
within the holder 158 the mxing assenbly is not limted to thls and ot her
nechanlsns to secure the container 500 within the hol der 158.

used
eééah?ﬂ%l the Beldpgl 38fdeemizipgs assembly %R%Ob%elﬁ.%lédahsc} Of P PEES tiRe el astic
t abs @@Qh&%o%ﬁﬁ@ 1 holdf 188 HEMiiRS a&RALRELs hBPHAREH 0 Hhish kP
conflgure to secure tLe ébnta?ner o558 ga %ﬁtﬁgﬁgh ]ﬁe cﬁhtg fggﬁ{
i 'l ustr amechahensimayalse irei hgssuppbe tedamet HiOnwiann dipetmlder 158. dmone
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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the housing 2, this configuration is non-limting. For exanple, the chute
120 may be fornmed integrally with the dosing tube 72. 30 Al though the

di | uti on we=embl4g16800 i ncl udes separate hot water and amrbirdarstomasse outl et s
242, 238, the dilution assenbly 200 is not limted to this configuration.
For exanple, the dilution assenbly 200 may include a single outlet that is
fed fromboth the hot and anbient water tanks. 5 Although the exanpl es of

5001 n c L) dekPC TR NSRAY 201 PettBteHBe U tareeoh Rt e g,
fol I owedgipyica a§§élﬂ?&? 0660 na$ RANWsiff e bt dRN @0 Ffon? Bhithe Rot and o
counterclockwi se rotation direction, the spinning sequence is not limted

t o this. arRbicntexataptagks.t he initial rotation direction can be
countercl ockwi se, followed by a subsequent clockw se rotation direction. 10
Referring to Fig. 11, an alternative enbodi nrent automated infant fornula

devi & 6QGhydphche b oplélsecsf difiRn{1RP el slﬁﬁtﬁﬁ@béa%leﬂ&s réfesiongitiaf$ epiRhig 70,

di lution assenbly 20 m xi ng assenb 150 descri bed above stored within
a housi nircgontaingh&0iens decksoee @Itai@nﬁlrfm@&ﬂ@sa@uﬁ thsrrontapies pxis@12.mhi ch covers

the rec eR ?]ggrég bg ra%‘ﬁ‘bé%ﬁﬁeﬂé gpﬁl og%g co%tauﬁerII%Og?ﬁ/ 'El Sgu érgl%gkwﬂg 90t¥.\fh$ ch the

cont ai ner’ i'nser ose et zacton conpartne nt

W t hin thiecction) the siifling b@quadeb itsInOﬂllmithBtdiﬁiSl For 6-nplerthd aitidl Retaticles a
contalner sterilizer (not shown) which sterilizes the container 500

recei vedd{gotinn g2 h%C%FﬁS&lPﬁlﬁ’é’ﬁ% folﬂxbwede%wbéeq@%@lwwa% T ionlirepdomchi eved
by eyposing the container 500 to U light for a predeterm ned period of
time, or by providing hot water to the container 500 at 20 tenperatures

suf fi ci eRefetringctoddag.d 1aastlarndtivzicnpodineaumubiatod ibfast anplarderien00 The devi ce
housi ng 602

| so i ncl ude tran arent ort 603, 6
U sual BRIk aR e bipe Prriaus) Soure bl clptiics Sy iy 20hRent vt or
tank 202mi3g) %&%ﬁly‘HO%E&?&H‘&%%@&QH%@&% RbusifiEe02NVRRLdOR: 06 afi§SCr i bed
above in sone detail. It 25shoul d be understood that only structures

consi der mdludece§onirgovEnd0lcwhich tgvang thetreceps bkprovidad enthic dronhaivibe idewne

ot 11 ar 0L Blepe R e G R B8 R ogr BB Eon 8 Wi eRBn SmE Bhens <Y oo

by t hosewskinlthedevite 601 1aratiditivprtBOUSFicc H4U futhar WBIuKENDcERXARR seerlifzet he
present invention has been descri bed above, the present invention is not

linited ot shoavmorhichycrdges heraoniaings SO0 rasetred boien ths&pnmatftm@ms Fgesi gn
alterati r t t. invention
A R e e R L T
prepar i ngredtttiminedpa-tidt ditimey, oAby poaitihg hmttveaiextre\ﬂeaf agmﬁefrcmﬂ at powder ,
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.
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5t he apparatus including: a receptacle configured to contain the powder;

a neasuring device configured to receive the powder fromthe receptacle and
di spense wbeopomeisp i nto the container, a |liquid supplyPpconfsegunasd29 o

di spense liquid into the container; and 10a m xi ng device configured 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 to the
hori zont al . 2. The apparatus of claim1l, wherein the mxing device is
configured to mx the contents 150f the container by rotation of the

cont ai nefyaPRWaiARd &Xi S perpendicular to the base end. 3. The apparatus of
claim?2, wherein the mxing device is configured to mx the contents of the
container by alternating the rotation of the contai ner between opposed
rotation,diirections.. 20 4. The .apparatus of claim wherein the m xing
devi ce | & BBRPPEEPS forgeniipe B RPRARET s Feep Rl Py e By erdvitiing o
peri of mmeggﬁﬁ@h@gkhnm@%rotation bet ween periods of container rotation.

255. The apparatus of claim 1, wherein the angle of an axis perpendicul ar

to the base ehiFcrRipelecorfigused lecontsin theppatles sel ected fromangles in the
range of 45 d?%e%?&niﬁsé’ggxgcﬂgﬁgrgggﬁed % re-[:ggfeglﬂ?gbro@}dlérs ﬁ%fn% ?ﬂea{e%nﬁtaclm%ﬁe' n the

m Xi ng devi ce comnpri conti gureé secure the container, and

30a not odispaRé thgpoedect td hicabetainke hol der. 7. The apparatus of claim1,

wherein the apParatus further conprises a vibrator configured to vibrate
1

the recept acl @lifigf suprlp epfigiged Relimsitreliaud B thsecopdishta®dl e into the

measyying devj ffixing device configured to mix 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.

2. The apparatus of claim 1, wherein the mixing device is configured to mix the contents

15  of the container by rotation of the container about an axis perpendicular to the base end.

3. The apparatus of claim 2, wherein the mixing device is configured to mix the contents
of the container by alternating the rotation of the container between opposed rotation
directions.

20
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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58. The apparatus of claim1l, wherein the apparatus further conprises a

vi brator configured to vibrate the neasuring device for dispensing the
powder frwom2btoeldsicspensi ng device into the container. PeT/USh@ompsyay at us of
claim1l1l, wherein the measuring device includes a tube having a first 10 end
connected to an outlet of the receptacle, and an open second end opposed to
the first end, and the apparatus further conprises a valve di sposed between
the first and second ends, of the tube, the val ve.configured to control
powder fIr’-_ovﬁle? &ﬁpﬁrﬁwss%fgaﬁaneﬁdwhi@fb.therﬁap%rﬁfﬁérfsﬁﬁsr SPMETn? o/ IORKEr ei n
the t Ubecdrﬁigue%lxﬂo?siziﬁrate the redeptaclfor YAPRAGAE TrclpordRIFBn? thdVeERhdle tiltg tube

is elastic. The apparatus of claim9, wherein the cross-sectiona

di mensi othcafcasiteng ddyecei s 20 det er mi ned based on the properties of the
powder to be di spensed. 13. The apparatus of claim9, wherein the axial
position of the valve relative to a |longitudinal axis of the tube is

adj usg abg e, TROthphsraflRt &f Blanad]l basekiPnhd hepas®ynturt@ér thapRWIErvibatdRe
di spensed. 25 f4.‘The appar at us of clain1%,.mherein the valve is

conf i gur eanfiggrosdp adiraty dhamepsaving devipreiop dispersitg Bmppader frem tha Gerpasinge
second epd . of. . 15. The apparatus of claim9, wherein the

val ve is&%%%?P%ﬂﬁgé&?%ngbntrol passage of 30 powder through the tube

wi t hout direct contact with the powder. 16. The apparatus of claim9,
wherein the valve is a pinch valve., 17. The apparatus of_ claim9, wherein
the val v& iT8e appratytipkel2iny I nphecia the meqeiringgtevicrdnelydss ageboaaing firtist t ube

si dey@l | o pOgInhb Q04 }o{‘aﬂ‘gﬁt&*ﬂofﬁfé.rg | g,%ﬁﬂgﬁgg& b arely %@%s&d’%etpé fagd a

second tube sidewa position in wder 1s pr nte rom passi ng
t hrough ¢eatdibe. 18. The apparatus of claim 1, wherein the receptacle
i ncludes an open receptacle first end havi a first dimepsion

&e apparatus f%rtLer cornprtlses a valve dps osed between the t?rst and second

ends of the tube, the valve configured to control powder flow from the second end.
15 10. The apparatus of claim 9, wherein the tube is flexible.
11. The apparatus of claim 9, wherein the tube is elastic.

12. The apparatus of claim 9, wherein the cross-sectional dimension of 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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10an open receptacle second end opposed to the receptacle first end and
havi ng a second di nensi on, and a receptacle sidewall connecting
t he recepvachw/f48re8t and receptacl e second end, a porti eaTafS2ailoe3svecept acl e
si dewal | being angled so as to converge fromthe receptacle first end to
the receptacl e second end, the portion having an angle configured 15 to
cause powder bridging at or above the receptacle second end. 19. The
apparatus, of claim1, er%;n t he recePtaCIe.iﬂcIudes an open receptacle
first ent-nERA wparptys of aigSpaheregpthe valveisa pinch valve. 5 “gpen recept acl e
second end opposed to the receptacle first end and 20 having a second

di nensi on, and a receptacle sidewall connecting the receptacle
first antl.r €beppracites sedaimddenlbisrem thovtlivons afnfignecdrte gepitcacsidewiltefndc] bei ng
angl ed sp,as to converge f.romithe.receptacle first end to,the,receptacle
Second ore DeRERaMI RO HAIRHY! B iaigha  Rohiegaraer ¢ At e EBERRE | dgi ng
at ors abgweatdeoddea®pt AddvlISpesdtish anehhickdthRepdR@s Uk ifteveedi f6ml pakindes a
tube having a tube first end connected to the receptacle second end, and an
open t ubdrewddheitubad opposed to the tube first end, and t he apparat us
further conprises a valve disposed between the tube first and second ends,

the valve configured to control powder flow fromthe tube second end,

wher ei n 1$eTly goheitisoedmarneieicinthecposvparclicdacluésponds to the sum of a
vol une 30 of the neasuring device above. the_valve and the vol unme of powder
di sposed bel ow t hedbPhedgecapictelirshsnd maingadist digicpstging. 20. The appar at us

f im19, wh ' ' yn th
of cjqim er eégg 8?&? réc%@%@l%%l:@ncﬁ b&?%&s.eﬁ gMUae Qg&g?aﬁslea?rs? %gh &nn the

range of 35 to 65 ees relative to a longitudinal axis o
r ecept achaing2decofdhdinamp@naings of claim 19, wherein the receptacl e sidewal

converges at an angle of approxjmately 50 degrees relative to a
longi t Udi nal axi s BFcceaclF alspal cpRnecting thy ClephusTe, ik AN [RECRIFCIE safiomf 10,

wherei n the 4 §68RLWASH ehd feckREBYaRI&VAll 88hENSIcRRIPSS AL US- converge from the
receptacle first end to the receptacle second end, the portion having an angle configured

15  to cause powder bridging at or above the receptacle second end.

19. The apparatus of claim 1, wherein the receptacle includes
an open receptacle first end having a first dimension,
an open receptacle second end opposed to the receptacle first end and
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.

29



1023. The apparatus of claim1l, wherein the receptacle is refillable. 24.
The apparatus of claiml, wherein the receptacle is a pre-filled and seal ed
di sposablwocarwmswge. 1525. The apparatus of claim1l, wereraiseomioasoke qui 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.

26. The apparatus of claim1l, wherein the liquid supply includes a first
supply tube and a 20second supply tube, the supply tubes are configured so
that thexdiThE asphPRlLY of 4BEn qi@'dv]?{&él% thé ?éébﬁtaél% sﬁieqz'aflfc%ﬁ%?éesteﬁ'ﬁﬁea'h@feqﬁe than
that of the second supply tube. 27. The apparatus of claim 1, "wherein

t he | i quihd rengeplf ¥Site 6 dedreepucktive o almagltmdmalfamrsmf tisupepéptadlabe del i vers
liquid at a tenperature sufficient to pasteurize the reconstituted
25beverage. 28. The apparatus of claim1l, further conprising a chute

di spased2 heTHegppakdies apaglm 199vE@YinGRe Adtepthdle sfleWaBicBRVorgdshe af iau%@ of
configured to direct the powder fromthe measuring device into t

cont ai ne#ppserdmatehia$o ﬂ%e%rﬂ@&wt@rﬁbﬂgwwérammo(ﬁwq 1gceptigiiged bet ween the 30
measuring device and the container. 29. The apparatus of claim1, further
conprising a sensor configured to detect powder flow fromthe neasuring
devi ce. 22.30he dpanppastaldis M00whpreapPhE re@piatlchs rendvabletfiinn e appir@aaenst i t ut ed
beverage from a powder, the apparatus including: a receptacle configured to
contain the powder, the receptacle including an open first end having a
first,di d opposed to the first
end %nd %23?%2 a%@%ﬁhékﬁgjdrﬁgﬁ%?g%r&%ﬁ%0§qgﬂgﬂbsg a sidewal |l connecting
the first and second ends, a portion of the sidewall being angled so as to

ARSI RAE AT SRR RO S RS M R

cartridge.

15  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 tube.

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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a nmeasuring device configured to receive powder fromthe second end of the
15 receptacl e and di spense a predeterm ned anount into the container, the
pr edet er voedicamreisnt of powder correspondi ng to the sumpofi/is2amolossye9 of t he
measuri ng device and the volune of powder disposed bel ow the bridge forned
by the powder bri dgi ng. 31. The apparatus of claim 30, further
including a liquid supply configured to dispense 20liquid into the

cont ai ne 2. The apparatus of claim31, wherein the liquid su

“ncl udesy ARG SPPUHPY CLilBd N COmPENEE AN %Oaﬁg?reéﬁ%%ﬁeﬁtﬁ@#% second
supply tﬂ@@ghﬁﬁﬂ@qggguﬁﬁF@éﬁ@athe 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 tenperature than that of
the secopgl sapRpyarbtuberor PoFArind NeitlARPAChtHmcPh Rbatsiiddd behasrgl Rohhe |iquid
supply is configured so that the first supply tube delivers Iiquid at a

t enper at pPVedas the pppassius ineludst euri ze the reconstituted beverage. 35. The
appar at us of i , ther i ncludi 1,xi n I figured to mx
the contents %%%F %égS%gﬁéﬁgf@‘?ﬂ%§g$ﬁ%%g%%gB%H8%3g%§?8§P§@%130, further

i ncl udi ng a m Xxi ngardépind@stcadfbagingadikiodificksibiie contents of the contai ner
whi | e supporting the container such that a cl osed base end of the container
i s disposed at an #h@IPen rwreid ¢ad 1apreprd forthe dhttarnd 1pdzhavinghe s¢r98fat us of
cl ai {§ 364 MiGLEI dhgt he m xing device is configured to mx the contents of
the container by rotation of the container about an axis perpendicular to a
cl osed base end of a sidewelbrb@miaeang the fi8Bandlfreong padsab portafn afl the mddwallwher ei n

t he niXiﬂﬁ device is configured tg ?ix t&e éﬁcontgnt gf t he cont ai ner by
al t er nat PGS BHECT 3 B P SATBRET HEMIBREE FBY 1BE Reron aa@& sBOTigpdeYIgRan
di recti ofgyle conﬁ_%%red-lzb%eu?s@%%Eﬂﬁrid%iné:it%r%&7@ th¥WB&oRH Bnd; g M Xi ng device is
configured to mx the contents of the container by including a period of

cont ai ner nona mataawringn dpacaveenfigreed tdsccrBef pavoler dramerthe stcanilomd of4the The
app tus of claimg37, wherein the gngle of an,axis perpendicular.tq the
boselbndedas Jad Bred Rar Bt dul s dat Fh B dRe el Phireange. o
45 degr egfiod 08PoREE ®B%sponding 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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25 41. The apparatus of claim 30, further conprising a m xing device
configured to mx the contents of the container, the m xing device
i ncl udi ngwve 2nldersoconfi gured to secure the container, &Ou/®20Mm0t068929
configured to rotate the holder. 30 42. The apparatus of claim 30, further
conprising a vibrator configured to vibrate the receptacle for dispensing
the powder fromthe receptacle into the neasuring device. 43. The
apparatus of claim 30, further conprising a vibrator configured to vibrate
t he meas®H§°devi ce for di spensing the powder fromthe dispensing device
into the container. 5 44. The apparatus of claim 30, wherein the measuring
devi ce includes a tube having a first end connected to an outlet of the
recept acb®, Tha dplmatomﬁclgmt SAdfusthdr mpphdse moxinpdefice sonfeguded twnadix the
t he apparléﬂg%jﬁ¥t er_conprises a val ve di sposed between the first and
second 1% fHEEhe, the valve configured to control powder flow
fromg he second end. 45. The apparatus of claim44, wherein the tube is
flexible. 46. The apparatus of claim44, wherein the tube is elastic. 15
47. The ¥ppahaeprprgns ef elam 49, fupher wichidinges voas dewiee comfzaurell wensi B8 of t he
tube is nsed.
(e, 15 SBREICMRESRARAS, S AGRERESIS LB R AP SRENTRLs BeEpdbpREDS
rel ati vecdntaifierddispongt tatigh inadle BXdtBead tHelt@rivorel. i s adj ustable, and is
determ ned based on the anobunt of the powder to be di spensed. 49. The
apparatus of claim44, wherein the valve is configured to selectively
prev t e 0 g e

PR e S SR M L T SR U TR o R
passage mﬁn@deéﬂxihnmmghlhhanMuonMﬂmhmumnﬁnm@oﬂtmnmh&qtqmmdhuhhﬁ)pomder.

51. The Calgg)e rb%tseugndogftﬁé %nrglﬁélr wherein the valve is a pinch val ve.

38. The apparatus of claim 37, wherein the mixing device is configured to mix the
15  contents of the container by alternating the rotation of the container between opposed

rotation directions.

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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52. The apparatus of claim44, wherein the valve is configured to nove a
sidewal | of the tube between a first tube sidewall position in which the
powder cawmopaBgi4gtepough the tube and a second tube si dewralriuspasiossson in

whi ch the powder is prevented from passing through the tube. 553. The
apparatus of claim 30, wherein the receptacle sidewall converges at an
angle in the range of 35 to 65 degrees relative to a |ongitudinal axis of
the receptacle. 54. The apparatus of claim 30, wherein the receptacle

si dewal | converges at an angle of approximtely 50 degrees relative to a

| ongi t udinalrp@%bgardfus tol?%laruﬁcﬁptfé‘t%e? comdpris % a VibBatGPRAHTBLHY Bfviblag! 30,
wherein the receptacle is rendvabl e fromthe apparatus.. 56. The apparat us
of cl ai Me@urinpedwsiice fére dspeptzathe posdeeffidnh abt ediskBSing dheccappar ticus of
claim 30 mhereln the receptacle is a pre-filled and seal ed di sposabl e
cartrldg% 8: The apparatus of claim 30, wherein the apparatus further
conprg ses a chute di sposed between the neasuring device and the container,
the chute configured to direct the 20 powder fromthe nmeasuring device into
t he cont#t-ndhe spphatupaf clakie 3§ méegtainb heonesyiie deYirdinclules Héﬁ@%ga‘b@g ween the
measurin I t wherein
t he appaﬁ%gg&i upgﬂng§Sh8@§§§Sﬂ§1§g:g%%eggggﬁggr %:?ﬁd%ﬁ%é@?) omd%? flow
from t hefirreasd)ahdg device. 25 60. A met hod of preparlng a reconstltuted
beverage within a contajiner froma powder, the method conprising placing a
contai ner in ReAPRRAESHINEcompisss d YHYE direordnicaierey thesiiish aphéesandi ng

devi £8; ends of the tube, the valve configured to control powder flow from the second end.
45. The apparatus of claim 44, wherein the tube is flexible.

46. The apparatus of claim 44, wherein the tube is elastic.
15
47. The apparatus of claim 44, wherein the cross-sectional dimension 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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whi l e the container rotates, di spensi ng a predeterm ned
anount of the powder from a neasuring device into the container, and

del i veri nyoavioa@ssd a portion of a total required dil utipom/tspensssed | i quid
to the container, 5continuing to rotate the container for a predeterm ned
time period after the dispensing and delivering steps. 61. The net hod of
claim60 wherein delivering at | east a portion of a total required dilution

amount of .l iquid tao. the cantainer.include elivering the liquid so that it
TS 10di rwbE bEesnarw UL e pesitaa VQB?SR fgﬁerpewder %ﬁ%.pa%@r%&gﬁgﬁt clai m

60 furthgfq hnebstll Adef Sddvy ?&iﬁd}ﬁrﬁtﬁ@chp{hecmw% MedetddOt8hepsinp @ step
of adding sufficient liquid to the container, so that the sun1o¥ the liquid

del i ver ethroughtthetulbel i veri ng step and in the step of adding sufficient
liquid equals the total 15required dilution anmount. 63. The nethod of
claim 60 wherein the step of rotating is perforned while a base end of the

cont & nes3.i shohpRrdtedoptlaimn 3@Ngh&einahé Aeepatle zaRHal1.coRPerbé. at BR@ngaRtiRod of
claim 60 wherein at |east a portion of the dispensing and delivering steps

occurs sthaitnggmdddde 95 degreggelative tmglongudinal @xkgiohtisorceésdé-n t he step of
continuing to rotate the container includes reversing the direction of
rotation for at |least a portion of the duration of the 25step. 66. The

met hod of4.ciTh¢ apRbatudef ehitn Bhiewisdreipshofecdmhilv sidengll anflveegadtdt Abiangletod rotate
are repeated. 30 67. The nethod of claim®60 wherein the steps of delivering
and cont PIIPHEREY PQtegrecsdelatiyeipeniongitudipd azis of Eigsechiicior t he repeat ed

stepgyis performed using a liquid of a different tenperature.

55. The apparatus of claim 30, wherein the receptacle is removable from the apparatus.
56. The apparatus of claim 30, wherein the receptacle is refillable.

15 57. The apparatus of claim 30, wherein the receptacle is a pre-filled and sealed

disposable cartridge.

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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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. 5 69. The net hod of clai m 60 wreraisaoiiosssks qui 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 delivering and. continuing.to rotate are re d, 10at | east one
of the repeated st PRTELIAMEIHEENAR Ao PR PO fh fioin fi PSESUEIBpl y
tube, angevice into AL chR@RLr, @hd ONe the repeated steps is perforned using a
liquid fromthe second supply tube. 15 70. A method of di spensing a powder
into a container, ddecreg holdastemprtiai ofgp otabvéqiiingd dduters paogitod ligpdapat us

i ncludin a receptacle configured to contain the powder, the receptacle
|nclud|ng1§ R8RSR first end having a first dinension, 20an open second end

opposged to thébnftllnﬁﬁl’g RN ebtaa dthb aynfdncd ﬁ)eoprpeledétdf@ﬁfeumme amdliod after the
a sidewal| connecting the first and second ends, a portion of the sidewall

bei ng angjbransig aad delvasdgwiapge fromthe first end to the second end, the
portion having an angle configured to cause powder bridging at or above t he
second end; and 25 a neasuring device configured to receive powder from

t he secopd damd rﬁéthbdnefrc&ﬁmpsmwhereandelddesmgrwee@t prgdese ofanetl asqit | nto
the container, the predeterm ned anpunt of powder correspaonding to the sum

of a vol SiEioss arpeint i gy %&Pl&témahémlws mﬂlﬁﬁ@gofhepbqwérso hési8d bel ow
t he ﬂ{ld%ﬁx& gﬁgggymﬁaﬁﬂﬂﬁﬂﬂggmﬁ&hgg'ng and provi di ng powder in the
I

receptacle spensi ng the predetern ned anount of powder into the
container. 71. The nethod of claim 70 wherein the nmeasuring device includes

a tube hayi an op ube t end conpected to the secand end of the

r ecept ac ?gﬁ @ihﬁﬁ?ﬁHEHEWHigg% &Fé“? OIHRUPE (O1FRd, and
w1th a step of adding sufficient liquid to the container, so that the sum of the liquid
delivered in the delivering step and in the step of adding sufficient liquid equals the total

15  required dilution amount.

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

35



t he di spensing apparatus further conprises a valve di sposed between the
first and 5 second tube ends, the valve configured to control powder fl ow
from t he wecorndi4gishe end, and the step of di spensiPog/tisaaio®ss®s9 openi ng
the valve to permt the predeterm ned anount of powder to nove fromthe
second tube end into the container. 10 72. The nethod of claim 71 wherein
the step of dispensing further includes formation of the bridge wthin the
receptacle. 73. The method of claim 71 wherein the measuring device
further CHBWSFWEs a tube vibrator configured to apply at |east one pulse to
the tube, and 15the step of dispensing further includes the nmethod step of
actuating the tube vibrator. 74. The nethod of claim 73 wherein the step
of act uab$.nhet methpdiloé claimr &t whercm therstapr ofedelfvotihowi pegfdrined sismg ofiqogeni ng
the valve, 20.75. The nethod. of claim 71 erein.t di spensi ng appar at us
further | BoNH Sbs eRelBsAaREmy Ftiyr e B Gar R SEHERRS "ot ) eaet one
pulsgsto the receptacle, and the nethod further includes the nethod step of
actuating the receptacle vibrator. 2576. The nethod of claim 75 wherein the

step of @t libg methodind crasmeidh whreinthy Higeigdrsupply dededestahiarss supplyofubgiashensi ng.
77. Th f claim ' i ice. f i
e SEDRP Sy SR S 50 4 dub BTS8P SGRRY 559, 2

step of dibs@deass Agidfibfotthe tortiiatid esfférbe diRttiadthsh e setormicduppllyitiige, t he t ube
vibrator. 78. The nethod of claim77 wherein the step of actuating the
receptacl e vi Beatesr opfdivarag apdheondingingde refpts ESPRRicd-and the step of

act ugf i ng t he,d1gle oNd BF @k WpdafedREIDE 9 PER il Lo 29 hAE Sk st QRENY NG St he

val ve.
tube, and

at least of one the repeated steps is performed using a liquid from the second

supply tube.

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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79. A nethod of preparing a reconstituted beverage within a container from
a powder, the nethod conprising providing a preparing device including

10t he di swensimgswppar at us of cl ai m 70; a liquid suppcy/usenbioggseed t o

di spense liquid into the container; and a m xing device configured to m X
the contents of the container, placing the container in the preparing

devi ce; dispensing t he predeternined anount of powder into the container;
15de|ive ' total .requi.red gllutlo maunt of

liquid t B e g REfFla R ﬁF%ngt%agv%@urﬂ% G¥ise g iy cabe 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 apparatus further comprises a valve disposed between the first and
5  second tube ends, the valve 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.

10 72. The method of claim 71 wherein the step of dispensing further includes formation of

the bridge within the receptacle.

73. The method of claim 71 wherein the measuring device further comprises a tube
vibrator configured to apply at least one pulse to the tube, and
15 the step of dispensing further includes the method step of actuating the tube

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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78. The method of claim 77 wherein
the step of actuating the receptacle vibrator precedes the step of dispensing, and
the step of actuating the tube vibrator is performed following the step of opening

5  the valve.

79. A method of preparing a reconstituted beverage within a container from a powder,
the method comprising
providing a preparing device including
10 the dispensing apparatus of claim 70;
a liquid supply configured to dispense liquid into the container; and
a mixing device configured 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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