M XI NG AND DI SPENSI NG DEVI CE BACKGROUND [ 0001] Various devices are
known in the art to dispense fluids. Typically, dispensers hold a single
fluid, howewerzyisi1osis often desirable for nmultiple flui #sTius260e/03d¢166 €d i n
separate storage containers within a single device, and then m xed and

i medi atel y di spensed as aMIKINGAND DOSPENSINIGWDENICH n vari ous industries,
including the fragrance industry, it is desirable to have a device that is
configured to proportionally adjust the volunmetric ratio of each fluid that
conprises the mixture, in order tgRHaYke custom zed fragrance or
product that includes each of a pgurgggryggggfluids. SUMVARY [0002] In
an enbodi mej@i001p dearicue dbvicesnarsikngwa iptheraad fot dispehsd fluidsls TYpiciloy, dispatersa

m xture and for dispensing the m xture is disclosed.. The device conprises a

pl ur al i theldp sigha ﬂi“égho‘a%‘é%nlb 5 @ffenedasable dpr multipdge ﬂuléiért‘? bf g@eckBnTPfidiced t o
contai n pie eﬁé dedlfe Rk o tQ{nQE de%‘dbd R rRixb® afld a'tetby d E‘? ﬁse@"é{s
channel s ea %aV|ng a centr axi s an each conflgure to co ni cat e wth
a corr esponde ngoonthe adevidee darvariodgesdusticp) urchldingy tiof fragtanec asdstrly] iitess | s

each posjtiqned to co nicate wi t.h one of the f|ow.channel adj ust. a
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IS a man,gp h%%ﬁ@é’ﬂ?ﬁﬁhs@?ﬁietﬂl%‘é ﬂ%@@&t%gﬁml&@atcﬁﬁofﬁ?ﬂe&%a%?a%%%ir }Srodﬁbte
mani f ol d assenmbly conprises a manifold bo having a m xi ng chanber and

pl ur al i tthatoficliddseteh eacplundityf oflwidsl t o conmuni cate with a correspondi ng one

of the flow channels through mhich:izggégﬂ&d fromthe cartridge of the
correspondi ng cartridge assenbly i to the m xi ng chanber during

operation olfootmf A8 VAnCembddiBichBRl dQhd RS SERRgYa PEalit)ast Buidedd fetninased
wi thin the manifold body adjacent to and having a size and a shape that
subst antmazltury a@d\fer dlsmemgﬂhetrglxtumes eseicofsed.d Tas steviskeycomesises 8 mlumbty of

di sposed n d _bod ed wi t hin the ifold
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to a closed position that substantially and S|nultaneously cl oses the
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The device has a pluralit cartri ges each configured to contain one of
t he pl uréaldihayingfa sueuandsa shﬂpepﬂhafr albsﬂaprtl by doivewy tehiteie| Sheaehifeldwescabdehay al
axi s and are ea ch ¢ ed to at e. mnt a COrresnp ndi n f t he
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posi ti ongdvad) theepdl dnd Be ep@fig t frﬁe fspawg cshaan@ibse Bétdeat en erRehdadpaksticbine
al ong a second axis that is not parallel to the central axis to adjust a
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mani f ol I C W th
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body bety@ennd il 3nthidy Skl Bhfi AR ¢ erévl?eﬂlﬁgri%lﬁ bhTBY SRl Grifgleen
an extended position in whith the spring engages the piston to nove t

seal to asahdred Aposiztd iswonfngured tobsnamuniedte yvralrthe shspuisu@pmnu hgﬁemlbbszesi t he
inlets fr m t he %Iom%cha els and a qﬁressed |on t hat ngﬁﬁl he seal
away fr&Pn SIHSn%eﬁ ey E’tga%’tefaélPPf}ha EPeéliSlHﬁlp 'ﬁ‘ngB@‘&}? 4 HPB s to
the flow channels. A dispensing punp is configured for comunication with
the mixing chamber and is configured td draw fluid fromeach of the
cartridges. A nozzle is configured for conmmunication with the di spensing
punp and is configured to dispense the m xture. During operation the

di spensi ng punp draws a volume of fluid fromeach cartridge through the
correspondi ng flow channel and through the corresponding inlet into the
n1X|ng chanber to forn1the nlxture The nlxture is drawn fromthe m xing
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[ 0004] In another enbodinent, a device for mxing a plurality of fluids to
forma mxture and for dispensing the mxture is disclosed. There is a

pl ural i t ywoforarsizosdge assenblies, each cartridge assemnmpCy/usenpndasng
cartridge configured to contain one of the plurality of fluids and a

pl ural i teaclolartdidpy thhaghehs cofcapbndihgWosheinatl dhdstheough meh chrdsspo@diag inlet
cross-sectional area, a central axis, and is configured to communicate with
a cor r espéntiengidne chpmpgfetor Fltng’éXtuWherT@F nPREC clp ghawe B gha Mixinga of

each fl qy,sBaagkohS$h oty R 3, to a mass flowrate of fluid
dr awn f%oran Pﬁg ccl)lngr es%dc}% %\19&8 ?8 é%url ng operation of the device. The
devi ce has @008hi flal shod=s embbytinidnata Idaﬁccafmmxhﬁgd fioajityhat Flogls ao nfoxh g
chanber and a plurality of inlets each configured to communicate with a

cor r espdRfHg af“li &% Cepshriae bl inaiselrsedheTh davérerhas i Rlwelibapth Gartgecsos
the corr r i
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di sposed wi.thin th b i s dispogsed. w thi mani f ol d
body betSHEREEne: BEafITRAL MR OEN o RS S it AT gviskr b Bt Rb hotin

ext endedyRRS ifowOthahRelMah§ Ard BRhSH ds%leeﬁ?lgﬁg %sseact}% Rlistan id ﬁotrmﬁleti I@@ tigeal

to a closed position that substan i a and simul taneously closes the

i nl ets facomaltane thladwschomaseflew satel Oﬁthﬁd‘i:qmd é@s@dfrqmsﬂnec ¢aresporatingheviesleehd seal
away fraomt. St |aII t aneousl en the i letsto
the” 11 o eHhary e fuBHR Bt nsH sBEabr 18 SRR R ek Mpdri
comuNi Gl oFMhdWIbW dhBendIBihrd PhdwisH @iﬂ)ﬂwdaﬂ“&n itife €atdsp@ndimdcdrai eadefaw
fromeach of the cartridge assenblies. A nozzle is configured

comuni daloi driniingn chamebeg Bisaasonertioin Aaseé b dispanet wathied i Q@ﬂl&fﬂldt body

di spens X e S AN ol une
of flui gldi rg%rqeoa%: glaZP 6 3@“%@%@2*0 O%Ii tktllgbobngﬁ% h§ %gt??gg@s |gng |1¢}11ng1¥| nto
t he m ximghifohdisbéy bémfefeﬁ)rtm bdud and at ypi@g, Whereid KiclgpeingSs aicstible rbetwddnean

m xi ng chanber through the dispensing p to the nozzle. [0005] QO her
obj ect s eXfeélé%P%%ﬂmh@pféfe’e%th&ﬁaﬂaa%gﬂga@g@ DEYOR 10amAy SR §eak fRia gloserbpRStg

devi ce e o] p t om.t n

det ai | ey‘%}eéﬁtﬁfa%u l}b%rngr galvn[\#l ﬁg@éﬁg %dglggépseﬁ% ?I&F'aﬁr{)r@ mBethalE\lgf %EASI%%SPQF?%\I OF
THE DRAWbN@EEssed popiio06ihaFimoves e awlewmmllﬁmnttlmf irdetsi toi mgbstamdially speinsi ng

d L1 ust rat
Show ng R TEreptaih o Bifctrsee Ay e ot Ahi e ok EPRAAS G GO Py B Pled Tor
i 11 ustraloghbfcdilofWiaf tHe! Mixdnd BEAMER ahBas A6 GRcIME Brabh Buide¥dif &abl$ of fhe

operation, (B) a rear isonetric view, (C) a side elevation view, (D) an
expl odedatttidges. ( B) nezrleisprenfimiretefori fommunicafonawith| the difpepsing puswnend is
detail vie artrl e cross-sectional. view of a cartridge, and
(Fy “an coftaen e bR e mi R SREHRE SR Hanththe Blmf RELE \ORFne
embodi neyft flekl e Ghoh bgtadd ﬂﬁ@lig%nﬂiengoﬂ@‘pbﬁding | fld4e tdhahndd Garldh ehré@gtt hedge
and val ve assenblies in a radial array, show ng. xF{A) a front isonetric view
and i nclQaeHyrdmgHBlet mie hrgnixpgchambesiorfarma theyaixtyrgyw Toe Ky isidRBugRM he

devi ce ‘g??ﬂl&lﬁ Cgﬁ%{ﬁ&%ﬂoﬁgﬂ?ﬁggs%@%&%é B) th@ nb 5 isonetric view, and (C)

a side evati on vi ew, 'S anot er enbodi nent of the

m xi ng and [@08RENShghodry ica®odindust 4 dbvieg formveNihed plafality g0 eurisaenbihes,
showing (A) a front isonetric view, (B) a rear isonmetric view, éC) a side
el evat i GAXHTENENoTi disheuding oihe darde s r disdoscHat Theteusst # Alwaltitveof ccanyidge

B e G A R T

conbi natplmalin dfiflitidearsipd Klargitabe flawdhasii. nBadhhfove ahdnnicdiyes a lumen having a
cross-sectional area, a central axis, and is configured to communicate with a corresponding
one of the cartridges, wherein the cross-sectional area of each flow channel is directly
proportional to a mass flow rate of fluid drawn from the corresponding cartridge during

operation of the device. The device has a manifold assembly that has a manifold body having

a mixing chamber and a plurality of inlets each configured to communicate with a
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3 detached fromthe spike plate, and (F) a cross-sectional view through an
I nverted cartridge in conbination with the spike plate and show ng the
cartri dgewatvexisendst o t he spi ke pl ate; [ 0009] Fi g. PATIUGS2@n084160

enbodi nent of the m xing and di spensing device illustrating flow channels
havi ng |dsmegisondingdfidv ehanngl tiQuph-wieich ilendbiddra@ashe ct@iticdof () corrchpanding

I sonetric view and_jncluding dashed arrows_ that illustrate the flow of

fluid tHaBUGE erembbyiscBavindiorthe misipg cbamber qubigetneration; 4 praldls degposed
i sometri 1ch% mbfi¥old b%kig %ﬁ@lﬁ{h\{gé h{_i’cﬁ sYLEW @?%n&%e%@l sglfﬁﬁitﬁ%ﬂslg %%% tl}ien

[0010] Fig. 5 1s an enbo e mani
i sometr |1nletsl ew ypriy ishrhspmml fwothdn lﬂmdmaaifol\dfnbddyanﬁpmsmnt isfdspostdmiithyn tlend
sonet r| 001 Fi rt ho raphl c f ront

\(/:B)ewagf g %ﬁfg@yn‘mvew eReal r#eoﬁphn&s FBPIAG imnapsvte?@? Dgrweqt g gxtend

the mi“'ﬂo@ tféntlﬁGWhlélli‘%sﬁrﬁlgcér%ﬁgessﬁetﬁlﬂdih k@ Mok %ﬁé %é’a)l th rzl QoI M{tio‘ﬁnthﬁ\ﬂ t h a
di spensing punp and nozzle, and illustrating (A the seal in the

cl osed @@b:ﬁtant@rhly a(nB)snholrcanzourﬁtl}alclowso@s igletstfrandhe ﬂpwv@amflels e mnmfprﬂssbd

Soar n bR Dot s s 580 s the 1AIRES Tttty whh FifepionsBithgh e ¢ M

or t hogr apftsctofthe lﬂfowvﬂﬁﬂhél@ andrRpaRHigRHp 8fsehB Reddhfighdd &6 &HMnicidnh t he
mani fol d body shown in cross-section for clarltz%1 dlspen5| n (t%u , and

nozzl e (wifhithe manieldi pyemblt end (Byonfreused s dimay did e caghh chrrigge

b d 013 t th
rebound gl B0l T S R PR RSEOR R A
assenbl yandrig cotfuratigtoadisenesthachikaire d Dpiring lopwative ther‘dlélk)lsfhg eubipl drgwogened

posi ti OnVO?l?l’Iclie ng ultdhfreoni gallclhycal(’:tl‘lggsee gssgr?l‘ts)lly thro?lgh the corresponding inlet into the mixing

chamber to form the mixture. The mixture is drawn from the mixing chamber through the
dispensing pump to the nozzle.

[0005] Other objects, features, aspects and advantages of the mixing and dispensing

device will become better understood or apparent from the following detailed description,

drawings, and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Fig. 1 is an embodiment of a mixing and dispensing device illustrating a
cartridge and valve assemblies in a linear array, showing (A) a front isometric view and
including dashed arrows that illustrate the flow of fluid through the device when the device is
in operation, (B) a rear isometric view, (C) a side elevation view, (D) an exploded view, (E)
an exploded detail view of a valve, (F) an isometric detail view of a cartridge, (G) a cross-
sectional view of a cartridge, and (H) an exploded view of a cartridge;

[0007] Fig. 2 is another embodiment of the mixing and dispensing device illustrating
the cartridge and valve assemblies in a radial array, showing (A) a front isometric view and
including dashed arrows that illustrate the flow of fluid through the device when the device is
in operation, (B) a rear isometric view, and (C) a side elevation view;

[0008] Fig. 3 is another embodiment of the mixing and dispensing device illustrating
inverted cartridge assemblies, showing (A) a front isometric view, (B) a rear isometric view,
(C) a side elevation view and including dashed arrows that illustrate the flow of fluid through
the device when the device is in operation, (D) an exploded view, (E) a cross-sectional view

through an inverted cartridge in combination with the spike plate and showing the cartridge
3



[0014] Fig. 9 is a partial cross-sectional view of an enbodi nent of a

m xi ng and di spensi ng devi ce taken through the val ve assenbly and show ng a
sl i der - acwoavexdispioach valve in (A the fully opened posipCrars2@anmd3qi®) the
fully closed position; [0015] Fig. 10 is (A) a partial cross-sectional
vi ew of detachedaomrRObpikE phitdyiaKd () andsdicspens ivivgy theighentiak@tedtdartadghint he
val ve assenbl y. and showing a |l ever-arm actuated pinch valve_in a partially

opened P88 Iiaélﬁn @)thasmhﬁ plagn andrshewingdpe P%H&Igeafta@ledlt@wecﬁ@tlan atghr ough t he
| ever-arm e i I e i
onr v ew A0S} CEBLIRDMH SubBydtRb 8 X irgPRAGHRASAE Uollee Hiukial ©
val ve i rflew plaernhelalhhymgmﬁnam qf@isfiférin@néross- sectuirﬁ@&ﬁ]ls Eh@wmng)a fﬁ)npgrotnea:ic
Cross-secti onaI vi ew of an embodi nent of a mmwg and di s&gnm ng device

.

taken t Hi®tghd tneliding dashedsaegmy hatifysteriothiefly vaohibed troygh ths dewice mhen e
fully opgoRd 19(:Iﬁ|0>t<pl fﬁ'ﬁg \)( g)rearhfgognw cyV1%l)v @fi PG e 5't1 OQW .and (bz dé'n7]

Figure 12 1s an e I ew of another e od| ment o e m Xi ng a
di spensiaxglodediviesr;i | | ustrating the cartridge and val ve assenbl ies in a
non-|inear arr DETAI LED DESCRI PT] ON 100181 As shown generally in
the Figuresl éﬁlvaocFlgre%tSsano?mngdd@Wc%f the ganifglyl asmﬁwmwuiaé@)gmsomemcng a
pluralit I re
i sci oses ALUL eI SO i Fpkt SoPHRIOLINEES) 28517508 5865 Goo,
1200 hasviaw; | east two cartridge assenblies 120, 220, 320 420, 1220
p05|t|oned ive tg each other |n | inear (Fig rad| (Fig.
or non- @AZL 1?1&.3 is13) o 5419%5913 higfCpptcWFT Pga %I%‘%%II*BFV ?Lé(t)h Oéizo
420 122&@5% "ﬂlﬁ\s%feﬁ'lgg@ Ll ayitldR manifld ‘ﬁééy sHRdPint 88ts- ée%tl&i)mr'c%ﬁt 1nto
hold a fl uid. In vari ous errb dinments, the ftl UId in each cartridge 1
315, 4130n1>2118510nsmah farchgqeasmg paidp, aral seizle rngd iHugsiagneds) tan S¢alh kn the aﬂ;lk,y a
medi cat i a dieta varin

Tobst ancioted Dostih SR BRRA e o ond n0GHT Bb AR ik Ko STy Gpa! efone

devi ce jlﬁle 628 @ab, 380 624 Hdwilidhs NS «all (Cpastsed MR tHel faMy 6paRabSItidS2, 232,
332, 432, 1232 each associated With a correspondi ng cartridge 115, 215,

315, 415, 1(8032] Erftipd] itentreey #i gehogtamdic o)t heaw of anlpubodibicet oBithy enanifold

nbl fi dt d t
oo Rl g e s o 3oy SH8Y SRS uB ey Rl st nh g,
332, 123776 €AT @Y fe@tﬂﬁ§§iat%0(E9Q1ﬁfﬁh|B¢tﬁ§tte@stIMet h@yankredoinasearbl y 130, 230,

330, 1230. In the enbodinents illustrated in Figs. 1-3 and 12, the manifold
assenbl y 13(@013B0,Fig39,is azvdial srgresietioonkdicdonhticrmamg amﬂrdtsp@lsatg desticeb| e

val ve as enbll 40 240, err ai n ene

Fgur o M i Eind e et dBelf “oeothoky MuHh S RSuBlenit e ne
domstrqa(rgmj theruliy\epdmeaipbstion aseayhy ful 1%Q~,10s33 0siBSH), 430 1230 and is
configured to conmmunicate with a nozzle 152, 252, 352, 452, 1252 that is

posi ti oned WALt rlagn? fis @npatrh@,l @D@p@ﬂ@@@é Vpﬁ}’m@f BBO;mixBHmeE5e, a 458ing1980. | n
the emboflmBhs dolid UG B A Puvc 330800, dfe lhfinl Ul thEmTHAL GRL G0N
bet ween CACA CRATY] 8 efl ?Lsfi% i P rVIleg o?wdl tflflg%/pclﬁannel
132, 23&al@aﬁ(A?;aé$ullﬁ6§Edeb@oﬂﬁﬂmﬁﬂi (B)aﬁé;ﬁﬁ@d!osé& os1ﬁ&0 330 1230 is
adjustable by the corresponding val ve assenbly 14 240, 340, 1240.
Referring al@8ilfl t Figi gsis (A)dpalﬁi@l QL@SS m@omémermbﬂara@g@dﬂnynu@@ mx3Eg agi30,
430, 123 di.spensin u S 150 50,. 45 1250 a zzI

1oo 2aengByRRFRSLD R Mo BASRIRLN SRR 0 SiReind Rilpy e R BREIAMEAE

the di spensiing Mﬂ‘ﬂlly@&ﬁ@b&mﬂ&ﬂ (B?5@artﬁﬁ@nosﬂ§&t10ﬂa25ﬁiel dewaktadttB@ugh the
[ 0019] During operation, the device 100, 200, 300, 400, 1200 is configured
to for miPEram agiugtedmenchrvalycn amartally openad nesdion; #nd; (§9 agHivieY detad st v

Fiow ohaseiy 5 s 1/0eh iy SAGcS b bt BRI BHA BocRERISPERT N0
437, 1237 djogpékedigi t higa tohgiaboetyss-3S8BionZ13Giew3X8an éiﬁBleﬁh%ﬁBoDﬁ rtnblﬁlgnﬂﬂi fold

assenbl at a mass flow rate that nay be groportlonal to a
vol unet rdﬂ%PeFl%ng gevign gakep thrgugh ge ‘f?’r‘n‘éﬁ psemaly; angl howing,p agedle VaIVa\m (Ahths t he

di spensi 18y BHERd position and (B) the fully closed position; and
[0017] Figure 12 is an exploded view of another embodiment of the mixing and

dispensing device illustrating the cartridge and valve assemblies in a non-linear array.
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5 assenbly 150, 250, 350, 450, 1250 fromwhich it is subsequently expelled
t hrough the nozzle 152, 252, 352, 452, 1252. In enbodi nents of the device
100, 200,w8Q012/15208 such as those illustrate in Figs. 1P8TAIsdoi2®@3e¢iche
volunetric ratio of each fluid conprising the mxture is adjusted by an

adj ustabl e val ve 140, 240, 34DETW4EGD basCRmeE@Adent |y adj usts the mass
flowrate of each one of the fluids that is drawn fromeach cartridge

through ¢ helOBABH esboRIuZecsyCRaR & 2uies Crposeanit pbm derice 80N, 380, | n
th . th i 4. i t
anot her ﬁlﬁb %dd@g}tlggﬁlg rﬁ)ﬁu%?ﬁ%gfﬂulggtd E&Aﬁ%ﬁaﬁ@& grﬂx{u?ei Fﬁ(pdls%ens %hé/ 1 '[IF ric

rati o of eac e mxture i1s i oha tothe

Ccross- segt ddtlekedar aa shdw il Bigenl of 4eadh 2f thevdevivartoo) 291032500;/\%(1; h2dethes vi nes
t he rrass flowrate of the fluid therethrOUﬂ£2 durjng operation of the device

400. Refleast vy cytifigeapsambliss AR 2209320 420 Orl@§ﬁﬁope%¥elﬁﬁértateﬁﬁh0t8?r e

devi ce 0 i i
fromt héiﬁ%grzgﬁgs g 4)24%2113(‘:1:%%55% Mlhglgge)ép%lg OZOi/a ﬁen rfa%la érjflgr%%%)wt he
enbodi mei0s220, 1308424t €220 sk c@rtrliﬂge ihs 2d5,\/3](5e4l$ 12¢8 itlgin &t @ figered 00 halidtah t he

correspo di n referenc nurrber r.co ent n i.he 100
serios. bR R S R S YRR R e TR B v
200 wi t Iy ﬁlceqﬁr &S RANGItNY pi @r{tee&enm%% Sa Wdl&ﬁ&ﬂ?oz[‘%[bttarpasrubﬁlehﬁﬁi Caat ed
in the 200 series. For exanple, the cartridge assenbl’y of dévice

desi gnatfhﬂ/omz@ sphith,e ctlmntgaaut)sta@r@eoaweo‘rbmﬁudi substanceavadigblicgn délswglrfatred

because. HHaR iy 0acth, 300 BR° FAPER oL RIS BF pdd el Jaeatiz daragr kbt "
cartri dgsacms@mltddesm&?@coﬁ@%@oﬁ(ﬁh@tcwﬁdg@ 1esch RINS! 485d1315e ERBUindhgs

configuration of inlets 139, 239. F]5?002&11 I n enbodi nents_of the device
100, 200Figs| s daY bavei afﬁiJlrslt@ée valye gsse 0, \Zéﬂy34(1, H@4@|@9nfé@rq<b€p adip® shas

at | east e 2 115,
215. At I1ne\§(sm[ WaEJ I oW @ﬁgln%:gf Cg%é@%%??ggsr’gﬁggl con Surcehg I[qégg ?:%%h%ggi cate
wi t h an 332f ezjmerre @ﬁn@gurat tfoepanchitge ol omailied @e@rehfoﬂ}dm 2B30533021230. The

devi ce 100, (g has  at t two_ adj stag]ﬁe va e assenblies 14 each

el £ OB mBOR BN CHEE Flevel-adifdey KGO Ha0; P dhd A
132, 232,5Riofd HSWndre ng@%mﬁltmcrég& 19%1%;]%5@@0{1% 146 b 40,234, 9¥4¢. hﬁeferrln§

di spensi'ng punp asse romt e corresponding cartridge 11
t hr ough dghm gdmwllgrhianﬂhelFlms, 28Bpemciy pump atskmn‘tdyslﬁﬁn%mwimrﬁ()aﬁm y

150, 250 r to its resting st y 03| oned to
conmunt AR EOHL | QS HE 908 B e vty Wb o ohigh s SeRbuitehinne:
132, 23Zohfigled t6i &mmBnidt Qith ROSbLEAIONS, Vs hBS‘Z t @?Z | penenaf id rib%sltloned
correspondlng fl ow channel 132, 232 (e.g., Referrlng again to

Figs. 1,dosnstreran dfeam dbe TOPensing phap A50vedfios @ISg éé@»eh%ﬁﬂy IBghe 28Hogimrdnts oned

d f bl,e d
pup. s ST AT, £ IRURE 5 0 SomRTRRAR beddihn R <0G ﬁ's;@l;"%?%?y
140, 240121‘5'hﬁs cotr Spendihd GoRusianad SIBThR32, 1330, 125X) ahs tl@@ﬂfahﬂd}lﬁ&ﬁsdnﬂol 130,

communi cate with a downstream nozzle 152, 252 [ 0022] tional vlé|4
cartri dg?éﬂaéé%rrmﬂe§ adipstallody theorpriehRadines valse assz:mbly ddp t‘%eb?”‘lé’,
asserrbl 0 ept4f I Iy
130, 230t pafilid PSR B IR MGRRE jSRRIG a0, P30 AR A0 Y,
212. In cﬁsﬂaﬁdng’rpmm? asdcheblp oy, 25023502 320,1 1250 and hosdel 187, 25253519!4512 dasparent
or nmultip onponents. I n an enbodi nment

portion of the bod 12 is
F erovablig ﬂd‘ﬂ FRMBBRICAARN wehicaclhpbRT Bher rft?sﬁsneamag OV PRASHMbIE LD 1% ééﬁess,
respectizsgl yasotiQatdificgartridges, for exanple, as useful to renpve and
replace a cartridge. Body 112, 212 may be made of plastic, such as

i nj ection nBi0dep riMmtgaobm‘aMrest,hepdﬁvy&t yo@n260, 300c.400, 1200 is configured to
formulate a mixture of a plurality of fluids in the manifold assembly 130, 230, 330, 430, 1230
where each fluid is drawn through a corresponding flow channel 132, 323, 332, 432, 1232 to
a mixing chamber 137, 237, 337, 437, 1237 disposed within the body 138, 238, 338, 438,
1238 of the manifold assembly at a mass flow rate that may be proportional to a preset

volumetric ratio. The mixture of the plurality of fluids is drawn into the dispensing pump
5



[0023] As illustrated in Fig. 1D, each cartridge assenbly 120 includes a
cartridge 115 and a cartridge receptacle 117 configured to receive a neck
of cartriwgeol51295n an exanpl e, the neck and the cartripdgascecepiiac! e 117
are configured to threadably engage. In another exanple, the cartridge 115
i's snap-dssdmblntl 60,1350, 350, t4r50 dmorMMMI 1e1stllBsqu§xttlyoea@b11¢d thtdighals hezzttge
assenbly 120_i ncl udes a ]I_ng?ate 114. The 14 is configured

sp e

to conmicad® IRt H% H@52 nlhéP lePn%ﬁ L dhe é%‘ﬁ%m(hgz%@a?’qulla% syeisassiedt as
for exa r{ 21 t
shown) g? {tlsg{:aﬁé/ef F%Qog 3| a;r!lnt%[fallgir2[ %l iregpl{i ng%lgaf%lp?l ﬁ%gqﬁggﬂ gtu%le?%t al
end t hatadplsejddgzsam ehigusmdbdrsmlee di“’ﬁélZGﬁ 141]351@40 ﬁmdlnﬂelb@m&ntbﬁ a@hﬁés thambass diger and
a proxinal ﬁ@ﬁ%hat n| caf1 'th he correspandi n g w channel . 132.
Cart i dgacaisbpe £3ahs Hujdidhal Bt FhedriRdBRithowsh Hicr ¢iserqnding
cartri dog,agagel ﬂuﬁﬁg dp@raﬁ@ﬁ‘ Qﬁ'%& Qi@vﬁe’bt hln':z!uﬂythel= '%mt@&?mérﬁ' 4 @d deRidehgooar t
w | appreciate that spike plate 114, port 4a, and cartridge receptacle
117 may iBestatddt mr?lgcénﬂMWumetrwmmoa@ @mmﬂmé@pmphymgrt}lecmmme no ddedlypar t
or asserrbl ed .parts 024 Ref erri a| n o F 1.and 2
"1 an ertbUGITHER . Sothencrosrivil o o1 40Eh ofrai L e ch e Aze Y

anot her @mme@em ma@ﬁﬂbwcratretdﬂ tﬂg@uﬂeﬂﬁleremréugls derdepeidnyofatht idseide 0o or

within the body 112. The cartrld%es 115, 215 may be of differing or the
sane vol&ﬁf@ﬂ@apg&@mag}y t¢ giegtigurcyrt aur@ﬁuﬂt@ropetamw@mﬁém fesnigos 100, 80300, 408ges

#étS erlzilslsﬁ h%tlrﬁ? %Jléﬁg‘og%%wt%?amﬁ%ttﬁg#@ s suc as éE%% %36%61(&)%5 material s
that are reﬁloat)]antwh@n degfadatd ofc bymbdiembhtyi tssteRed ah Ned. ar, the &Eice is

contained therein. In an enbodi ment, the cartridges 115, 215 are cl ear to
render tdesignatad as E¥hwishthe eoreeppsindinggsfareieanubess Tof erreReNEAORars hedieated i

Phor eof e 10 yBiskThbiicthe PROBRARENRRRHEL BPRY! 2520kl o WEbFe SRUMRYE, |
1D, eac moﬁasﬁdnddgereiérEnceZﬁﬁnbas far Qbﬂ@dﬂi@lt devts ciaditdt8d ﬁlt&ie Hhchkeraxs. aFe@p,

seal, or the like that subs ntlaIIy os s.the 7 cartridge 115, 215 so
that t he*pmg edth@c?ﬁ‘ftﬂ %F‘e%?s?fﬁé‘ﬁ’é} ﬁietﬂl&% Srdesigarted dgl Whtlgt ltq%fﬁl%iée EI%WEE’ 118,
218 is { I r e

116, 5100 el 20201 CDRRILS “?ﬂ?e“é’?%f deseriped (GRARTR O ool | e,
218, pr oicsdfmlondammmedhe idomicbel 0e200 ti¢feir mngr inntheofon€igntativolgd thd Sart@dge and

th f | 13 when, t h t 116,..2 th
Chencq rearaih 1B B Fack e fifind BRbiad SBSmima GER R AR 2L 1 dge
115, 215 i 5[ %Qigogﬁeﬁgf_ﬁ[g%q%ﬂﬁ&ﬁ%f he &é@f&erfﬂéggﬂ@ﬁﬁﬁffgﬂe){ it %5, 229, refifectivel

illustrated in ort 116 is configured to recei ve a di sta?’ end
of the dbe rdeswondiln 0P| lmw aih@asteﬂwolBzr“umdgeaa&samblwsngm,nlﬁﬂ shdwadmpssioh aas a

I e e e P S
interioryigf a ﬂﬁ‘eri‘o%fﬁ'cé’ﬂ@s éﬁcﬁn bﬂe aNthe RediJE. Nl 5, 21ke Terdevitd 800,208 has at

pi er ceabl e septum %ach cartridge 115, 215 has a vent 113 (see
Fi gs. [bealeFtWM@Jusm)le tVIalyte ﬁsgernblm& b, 240 gacheerltyon@fi tat easeipheicite Witk & nt o
t he cart i fl ui.d th di spensi 250.
The ventrionthBof R ot firhdy A3 DS hOREG P of iR bl
cartri dg&a\ﬂzﬁ.ﬁy ﬂzel&spelibmg\paﬁtp asdgnbls I(SOMS(lgﬂﬂdSIﬁdhé @orﬁds daqn% tatridge AN SyEIH

ona

| eakage of the fluid fromthe cartri dg[e 115, 215. Op , the vent 113
i s posi tthiswel e i chpnnes 133: 232 sachitie i dispeasing PyBvi %Séef?ﬂ'lla 15023 t he

port 11@el?(ﬁ1:|wps tgylt tlﬁ)é S%@nrﬁfmag va %%ﬁplélé §1§ 24 t%l SorthA0FL étg ﬁMBEe%)' N

val ve per va an unbre |ap ragm etc. - anot
exanpl e potshmnucbmﬁja]:éhﬁ o tae scprresp@ﬂﬂmgdﬁdwaslmnﬁl W3Zu2k2 gs.ga Bakl 8er0)ba |

pl unger that epgages eal i ng aperture. 7] jopal ly, as
i |1 ust r d08gon Fi‘il n 1116 ﬁan%w 9 &&C%@gpmd%ﬁowa %# 65. %r%&ﬁf B9 the
cartri dggflidie 3&1%1111 $o 4954 | QU efhet vl @06 heod hid G m-gﬁﬁolﬁoésrserﬁﬁ@ 150,i 180

conmuni cat i on h the Tnterior of the bl’adder 193. enbodi nénts, the
bl adder pb8Bionsd dewhst@sin foore thd adjlgxblbivelve reseodp 140, 24@rﬂndcae@bpeaslngnmmp

150 | saisabty 1500 35 noiiohO Homhsr i gt Shé el absiont 20 488" ki

119 is configured to draw fluid fromthe interior of the cartridge 115 and
to communicate with the distal end of t6he correspondi ng fl ow channel 132.




As illustrated in Figs. 1 and 2, a flow channel 132, 232 is in

comuni cation with the interior of a corresponding cartridge 115, 215
ei t her diweabiyism9svi a connection to coupling (not showrLT/USaeih/0Bd166v
channel 132, 232 transports the fluid fromthe corresponding cartridge 115,
215 to tdigensing pame hashiy 180,258 3¢ caffiguied torBinhnttale3@ith 2 Jownkedant hiezzle

di spensin unp assenbly 150, 250 is rebounding. Each fl ow channel 132, 232
has proﬁéiﬁg%nd distal ends, a central axis, and a lunmen that has a cross

tion. | ' , ath - t [
Fecei vos o WOZRET QAR il BRIl Smetly 20, 228, A (S8R5, B2
anot her aifsadiaeite agsbablies 1401 230 (2d@pt feehy amvaatde sbdttol gmaanifolE asspinbhg

that is connected to the distal end of _the corresponding fl ow channel 132,
232. 1399239, gl disprisingnpymmyyssembly 158,25 arprenciased g gxpakl Lt ldf Bach

f1 ow channgly R3BodyS1 120 icat j i 239
of the mani 8-11%%8’1?20 Zd:;'(s)l.lzf %P%%%%g%dn% Mﬁ%lﬁ g%?%%n(t: ﬁlgﬁhﬂet@heﬁ%o%@%tsi S
conpr esdnhbineendrodphéretbh porteonalf ths bady &€1232A18ne rémovabicers alconfglecdtq opar or
exanpl es, extrudedq PVC, silicone, etc. .In another enbodi nent. the flow
channel %5, ﬁ%V_lg% ORGSR YT Y @rtﬂﬁcaftadgﬁat i gRmple. ap @é%%ft%s

i1 ustrab@dyd BndkGacela cirid®Bd Bodyl112, 218MBTBOHMBRE platc adicH 3k amkaiomal ve
assenbly 140, 240°is positioned to comrunicate with a correspondi ng fl ow
channel maded pPgcarberptesapglysysbéecieal ve assenbly 140, 240 may be control | ed

i ndependent om ot her adjustaple val ve.assenbl.ie 40 40 in.the Vi ce
100, 200, " EBRSha et gt D Hocet By i ST R a0 fusmefst g fahiogst £

i ndependg@tal darthiieenQepaslc adl kshBllred WptkSivaaseabbf &stridictine. devh efampibe
adj ust abl e val ve assenbly 140, 240 adjusts a nmass flowrate of fluid that

i s dr awthpypedhendithepansidag rgnapigclasdldmst wonfigured 5o threashabbyhengege.r s poetliting
cartridge 115, 215 throu the flow channel 132, 23 a ti .t h

i s pens org BB G Sty PO 6 ooy M O G Sorodl B8R A7 e TR0 G
140, 24Qahaggd asen®abi20 eeutidedla $iike pPAR 11DatTHessphlenbiagl BA if eénfipseedory a
user to adjust the‘ag%ustable val ve assenbly 140, 240 to_a position that

adj ust s ORENyHEEC PithWhe fsios Pl f coresPPREAR sarditacdd SoHel myfos sramplade appst 215
t hr ough {4he :adj 32, I; : 0418 i N
operatidﬁp§¥ﬂgk%§§% l%éqg%ﬁ??%?g%%%égﬁ%g%ﬁg&ﬂf%¥&g§%%§¥é@?gépgg??%Vm]%Bb or
screw (Filgs.114, thdf h8y a distal enerthavpiteks (i gos@}, devicea(dearibed dietovFof) thel 0) .

This list i.g not intended to be inclusive however, and the_noveabl nt r ol
142, 24?a€&ag%én%ﬁy¥?ﬁlﬂ’ép RHOHRY BYMEHGSBISS AT B SoRreEMBdiNe 19 Benitddti onal
in the deyife RHN2hb Ys tﬁehﬁn{g)é’se@é%ﬁb&ioﬁgrﬁiﬁl Wijfﬁ;?espg&%o]tl%ﬁriéges Qﬁsbﬁb%l o

ot her indicator (not” shown) that i1 ndicates the position of one adjust

val ve asi@niblopniettion 24t Figl 4Di v@ng skitlérbirothhert wd] aytradite thadlspkegdaetitti es,
or the nove e control 142, 242 s increnmental markings (not shown). that
Ohow t nebRF Tt ¢B8 Srtsatee Totaiic dddrme B GRRS ouhRR hay Reh ey T el
bei ng mixRetidPmbRICAphR Cortkseimbl& parts. [ 0031] 1 n an enbodinent illustrated in
Figs. 8-10, the adjustable valve assenbly 140 is positioned adjacent to the
cor r espondi [992#] oR dtraing elgaih3Rnantly ite Faghi Usindd), én ah enpodimant. @ich lsattridge not
parall el . to e central axis .of the correspondi f ] ow,.,channel 2 .1 he
o nt ol W2l RROK-Eh R b Sieabiy oA SRR SRhRdtst W v 3720 ien

t her et 0.pchhigncadjy Ustiald @nt6aby evithes e bydyl 482 MaYhd Rak8Mdds JISe R 150may be of
progressively decrease a nass flow rate of fluid drawmn fromthe '

cor r espohdeng enthe spageoluse ginanity, Hengibvorcdiamster. n Iy s@bedimsnisg thesesr tiid kgs
constri ctqizn ss-section o) h re i.ng. fl n 132
by pr ogr A3 be s TG bED B oSl clnbr BrSR bR MaBels Sl GTANG:
causes tpiabrdhatstigbbechval &/ifladdtd, dran@togs @ms arcakyistamn® deptadattanbyatic Widsh an

exterior surface of the flow channel 132 thereby constricting the

or 0S5+ SEORIAIAIOT 4P b8 CORAIE (hiFHn 1N CHPOAITRNLHE AHEIlEEs 3 150 cis 686 he
mass fl - f L Male] | . rate
o 11 ui d TN, g cbthefhs TRIIPO OpRGRAY 3oy (RIS ¥ po N I 35 IENK

oper at i amalpaquescaptridge esgiowethy fluitcconseecthbyeodr ogr essi vel y novi ng t he
noveabl e co trgL 142 to aﬁfoshtion S) that%ia se the adjustable valve to
progr essi vellrbg()2 t ractluptedpd Wit ds i #y Restiesatbr indiig st raele catridesd 15 54
channel 132, ¢|bOGE GBYicE 1S, I, %{291 LUTRAy, Ofeaf, 6 tfé A GANNIN ant 38y sk hRUNd
and restoring the cross-sectional area of the lunmen to increasd the mass
flowrate of fluid nmoving therethrough.” Exanpl es of such an embodi nent are
illustrated in Figs. 8-10, which illustrate a pinch valve (Fig. 8), a
roller valve (Fig. 9), and a lever valve (Fig. 10). These exanpl es are not
intended to be limting or inclusive, however, and any val ve known to those
skilled in the art is within the scope of this disclosure. 100321 Fig.

o, o . o o " o o - M



[0033] Referring to Fig. 9, a device 100 is illustrated in which the

adj ust abl e val ve assenbly 140 is a slide-actuated pinch valve. The pinch
val ve l40wbasizzisimap 148 and a roller 149. The fl ow chamoelus2®2/08& 50
positi oned between the ranp 148 and the roller 149. The axis of the ranp
148 is pastitigones] 246 sanhangt eluietaitidingl therdimdo@xis ek smyamerdlosafe ddece
roller 149. A slide swtch control 142 mates wth the roller 149 such that

pr ogr esshl¥e |1$ e Sitheroldsasslt wih theeadrifgre 18 FEhon assepbled. £ iy gertghlbedfon
causes t ‘EoﬁeﬁI;J 1t1:loé§ fPo ﬂ%fég a‘?%ﬁ 3‘&?{;}105’[&%%&1%@?% )3 BQi%lés Ld¥eml AR ok
from an open 31 ose osition progr essi veI
conpres sbetvh@nfth@mtﬂtmmﬁ ehrtﬁdg% Hét dEemd the com:dpendlﬂlgglowrrdlammfé IBa,rﬁSZMBent o]
constrict the s-sectional area.of he fl W channel 2

pr ogr esstIt?/eW §6 TR S thechmaelPerinl. B b TRy tn i AR5 POHEOY Sannel
132. ProgrRasd Y$s, In@%@%&@t«{ﬁ‘é&‘éat fr&h th@Rartdid feassithbls N 2b4220.n0 AR 1?135%%&1 in
direction causes the roller 149 to progressively deconpress the f

channel Eig2lehowert 1dhes cwtﬂ@redlmge@m‘cb a I:Itetaﬂ angofihg coesrmndmetiev channel
Cross-s él onal ar.ea oft t he n of the wch nne Lo re bound, to

pr ogr ess &y OHRY SR LR PIIPW%& ﬁsé’\ﬁpﬁ%& Bee %I 4 r%h%ﬂeft%’f& PO Wannel
132. that[ @R:s HeéRripldsiBe HRtakiefd ot the c@n@@panqﬁlgl ffovi lhatmkr B326b he ibtieh t he
adj ustabl e valve 140 is a | ever-arm actuated pinch valve. The pinch val ve
140 has o thotarerdzs 495 ahneembadimantothe pre Hpawa BWHI%@P sqBPM; s posi ti oned

KRR T L A EAp i B e VA S el S Te A I ld

142 cau &eaﬁ%hed f6x dnfy oF48nbhpii© @i em6 itetartridet Al s, T1504% fifid &PRmokved By ehcosed
position progressive rotation of the |ever arm 142 conpresses the flow

channel digzngag pean k¥We2P®| Tae veurol Idrgbstaetiallyrghimingces tegraldpp o5 veamuyn in
t t 2t
o ogr esar SR, 218, RN 1S i bolflBrig BERenb I8 prep e HARIBCLE IE 2,

132. Pr dgnefmnvete rcettaﬂga)nlsoms he)phemetry, afemchd P13 i3 ﬁd@ﬁmﬁ@cb@ﬁhineords ireegralon
causes the roller 149 to pro ively deconpress the flow channel 132

bet ween WiHetheslqsare dieweatﬁg Orr Eﬁaorﬁém} b¢ dtcway Hg Wﬁ@e tacrant dh3fs &y ea
of the | I h t i vel se
R e s R R T MR R g b e
t he pi nahxamaley thel@t 118 tstaesppagtloeailedytssepémy podiasiadnll or ball plttﬁigeﬁt]hal engapeyt her
enbodi nent 4 | ] ust rated in Fig. 11, the adjustable valve 140 is positioned
within th &8 t he f1 ow channel 132 and progressively decreases the
mass f1ow rjoa7pf dhidndiy, ha%tlllhsstra?éd%wlguﬁ Qfo1ddaer mfsep%eﬁeﬁwgl ganiksigoe

115 through the adjacent” fl ow channel progressively advancing a
needl e tdfphdddrtredget He andl iv gonfnguwed tcehdﬂdrth@ ﬂofd tﬁbe poroW1 6 harmedmr8Ricetiver eby

el t t I t.he I i
Cperat oHY oSt bt B A5 o eReRup e (B B TE e SoRYR QR nat
i's drawyQlle ngb%l&%ﬂl@o%ﬁgl@ddﬂalgeﬁﬂéﬂlél dge through the adjacent flow

channel by progressi vel y retracting the needle tip 141 of the valve from
the lunmen of0028k fOmwnehpmmeallugtBeed heFlgbprawgnétgsﬂll%Isycln A& redEicn dulich &

et R R T e R R R

shown) , dITtharsartBiHREN 15 YRe ©f corhmMficks oh tike titmeenakt)ﬂ tRdcdriespdifimy Flovhat
progressively occludes or expands the fluid path. [ 0036] Referring to

parti culcaenseld32.Fig. 11, a device is illustrated in which the adjustable

val ve 14 via, f fl ow
channei B GuBEREE G Tut 5 e RS 42. 3380 bl AR bk G

and a catg @brrkspobdlilg%artﬂih@e aes) eed eﬁﬁﬁdﬁleecﬂ§f7oﬂ siapasintétoned véuphing (@ot

coni cal channel (nqt shown) in the valve bodé 146 and includes a distal tip

141 and SROPRbx FAEh ﬂPWr“éléﬂléf‘d I98a#42 ramsporth e Bpidy ispm KR soTaRpopding cartridge
subst anty 3] b#%%ﬁl%ﬁﬁnﬂ’gtc'ﬂaﬁl%@r A nee‘?qhé rﬁ&lﬁfbl& h3p, %@Wh%ﬁ%hé’ﬂlsp%ﬁ{ on

of the contro 1427 causes t | e 147 to nbve progressively ially
wi t hi n truenpf dssembllydide2S5 01 relircemdmlgvéiabh)ﬂywldh@nmai 132 a2f2dms ipvadima batjdudistalf | ow
rate. Fig., 11A shows th ﬁ‘él?le val ve 140 in_.the fulléao ened 05|t|?2 and
Fig. 11BPSHoWs{H a’f’réveadi’l Pehalgysigcropseseetion-y It po§ bitgnport 1

[0037] Rakesi th8GamQusd P19,1298 redoived a @@Ql éncY of ilRecoMcspaiRNHod SRENS 189,

devi ce 100, 200 has a mani fol d assenbl y 130, 230. The systemat rest is
illustrated in Fig. 7A. As illustrated8n Figs. 1, 2 and 7, the manifold
assenbly 130, 230 is configured to conmuni cate through i nl ets 139, 239 with
each of the flow channels 132, 232 to receive fluid fromeach correspondi ng
cartridge 115,215 and to mx the fluids to forma m xture during operation
of the deV| ce 100 200. As |Ilustrated partlcul arly |n F|g 7C when the

Y P 1 T . ) .. .



[0038] As illustrated in Fig. 5 the manifold assenbly 130 conprises a

mani fol d body 138. The manifold body 138 has at | east one side wall and a
base t hatwdebimasimsm xi ng chanber 137. See Figs. 5, 6. Phe/vsediamssis@apacity
of the m xing chanber 137 varies with actuation and rebound of the

di spensi23g. plinpnabksemmodichbft, (i port ﬂlenﬂldzk@elsés addis@al chedf kelping thihéy e i s
a plurality of inJets 139 on any surface of the manlfold body 138. As

i || ust r S08BeRsErthg 1h§tai #nd ofdhg P(gtﬁs@gndm&ﬂ%whi@@ 3% 2|3% the base of the

mani fol d bo r odi S ( 329 3 at

| east one s%zaﬁalég % ansrrrqu 21 03& tﬂgé a\é\‘ﬂg %gg&ﬂ Cgla@%eﬁ ?g’ur ed
t o comm3ciatie cmmtrﬂunacaﬁb@\mlﬁhaxm\ef tht32lcof 139, msrcﬁ“sthelmhnlft@lct:ml r33dgeln an
assenbly 120, In enbodi nents, the inlets 139 239 of the manifold assenbly
130, 23@%@% thsufl% channgl 13k ismogprasyibls on phiahlg.ayuch g gn ejgstomeric
confi gur u a g

assenbl ytﬂ'%tgo aIPs agoaégdgﬁﬁési%trg#ég pg{s]gd%%g?%? ne th h(Ian %10;?%36 C arr%gllltd fhy:

adj acentfldvochdnecli 132232 k38 de@f subsi-agtd alrigrd antbrsl.mul t aneousl y seal t he
inlets 139 on as. the is in a fully rebgunded state and when
the system 0030} Pas fuptiets erg%asc) pr-etdrit-11:n8 4 gubementypp afiugiplenelve

cartri dggsnjphy lh@rﬂﬂgpg&h@?ﬁeh%%&rﬁﬁﬂﬁﬁhé widPa %rre%géfncflf(lﬁrﬁo@tcﬁﬁ{nei pgs \gﬁen

t he di spensing punp as I's actuat ed. ments, the seal 135
is a di sEachFacgustzﬁﬂaa vahzecamamhly i1 #@,e24(oany( hotcosirolier) 1n@pet@dwtlptﬂrmn other

cenl | CnadiirBlevihap SeRtS B PUENEE ovich BC DRk st Fy v wssBRERHS!Y
subst antji4gl byo & ShoELL RASRAIEMS B Ghér Lfjustdbie bzﬂkf@faé?seﬁﬂb%ﬁﬂl wheRviche

device 100 is not in operation to cl ose comunication between the m xi ng
chamber Tgndantblhealyd eacroblantdd) %401@13u$t$1a orage flowgats o éluahthamSldyavm bydst the

ant er ogr ade novenent of o cartrld es 1 ann Is 132
o ¢ PR TRY SR st 50, 250CH b e PRI AERE cinoft A5 A IRRIEE 1R

movenentflef chidnied 132, @32t dach fimd 1he cﬁip@fmﬁg phsh ? dsBdrabll NS 0f IZQUVréH@aﬂdb?| Bach32 or
the cartri d?es 115, and cross- flow bet ween flow channels 132 when the

devi ce HODISFablowalve assembbal 4240 agarsallsr eniteh 162, M3 cthately| conBgureg, for
subst antjg lbgya N3 M}HM&QS&H&% 1eSER% Jsgt%tl '1%5 4% &b&ﬁ&&h RaPY 9&§ the

unexpecte nd surpri’'si ng re s in su t| a1 y preventing an erogr ade
and r et rgsattey tdteliod fluldolned waleespbh@ng eapodent S, 215, thibdgh tieddjedent flew

devi ce when devi ce i s not e conpared . to ot her seals kn in the
art sucteiaE H%M%Zawm Pesexisg 10fhe200 Rah oppirtien T %P%%)W &%e
al | of tihep} &a‘ﬂ{ esS b Toth hARRBUR  s¥rewP@ids. U 68')' ¥ sl‘M&?Eﬁlt@h gﬂlg‘f | bty le%r afrhlow

channel s 'each have a different nass %ow rate. Reterring stil
to Fig. (Fig-tlkg Whm listlicinatsistenti¢d, ol BO irelus o cHasveacss pndm@ mzlea]xlesptusmdi 1\442; h| n

oS 1 orP AntiaR® oy Bitke inege 1 LS ARflelTinihy 3ot 1€ b, CiHOGRUt vl LAY it Re.
i xi ng ahaneny 1@@ RRLUBRohhSI $¢ﬁlz42315asaen§icalléﬂsr Sl Ml deddt: (nW‘@lﬁva)GttheV' ce

100 is not in operatlon the inlets 139 are substantially seal ed by the
seal 135ndivaes dhe @esitiparmt ere @ﬂJuﬁﬂqblepV@v@msmly sl4§ut3é9a1i¢ta“ualslty thgeotbeime as

the i nnef dbl*s{at% a?ve ssern?lg%sn‘&?( ‘['thﬁI ove ontr 14502 as L g?nlt%ntaYmﬁrknﬁe% (%ot

novement nt e m X1 ng Cha

nmovenentshavay ghad sﬁ@nttllieafelaMeSp pdrfibm of ieecmﬂﬁidn@o@r@ﬁbeaml@g?e 113) 238 being
enbodi ment, the side walls of the piston 133 have a plurality of channels
159 thatm’éﬁ@%@f@db%@a’ﬁﬂeal ly parallel to the central axis of the mxing

hanb f ¥
flud to r1 e sEsteRanafnt SurRah 3tb ol RIS R pSPRY A

engageﬁﬁﬁlboﬁfloﬂdd&dﬁm:%ﬁftoﬁhé E@@@p@iﬁdlﬁ@ ﬁom GHapie] 130 anwaé hdjuagsle akingtaneaxisner
surface of the m x| ngP chanber [0041] As_ illustrated in Fig. 7, the

mi xi ng 4Rt IHnQErAich @@\9?@@1 we Oéﬂsecwﬁﬁﬁ)oaldmgsfb%g angelol it dhesRaiBi ajores o
that is GORLLARR O WhGRHY Q&ﬁ?ttablg Ralel IQUtlpgdj%éft Brds. The adjustable valve

assembly 140 may be configured to progressively decrease a mass flow rate of fluid drawn
from the corresponding cartridge 115 when the device is in use by progressively constricting

the cross-sectional areca of the corresponding flow channel 132 by progressively moving the
9



chanber 137 and a nozzle 152 that is positioned downstreamfromthe

di spensi ng punp assenbly 150. The di spensing punp assenbly 150 has a punp
chanber (Wotoshiswys that is defined by a punp body 158 kraviusgoigiosaswmal | s
and a base. The di spensing punp assenbly 150 is configured to draw fluid
from eadhowibld bentieante itdgepaniand) thescalizd thb radjigtabtehealté me @dﬂ@mgemwtgz
into the mxing chanber 137 via the inlets 139 and to th np chanber. The

di spensi qqgleﬂm?pcoag%% rethyam sxserien susiace af theufienw ﬁ@awké%thaﬁ%cqném%% e

skilled I t t he
U chatper gt a3t (e TRIHE RORTRRAT, 132 (b lerehd @0 pEIR AR of
anot her thndbmtd]vmt@qthe(eﬂn’ough oGn)vergelne thik spenfowgatewfflad st grabbhut ©f the

el ectroni cal,l t ya mnth manual | ctuated .b tton th electron cally
oper at escattﬁeg%tﬁi@ﬂger @e ése‘hltﬂri}l%é IHRroREesti¥e éﬂflncée%ﬁ%}’ PEﬂ%r?ﬁélVe Yor
exa”p|eln6ﬂnQHH@Hn§ﬂQBQ'Eﬁﬁkﬁ Iﬂp&oﬁh?M@Lon%ﬁQhQ'&R@@%h@gwﬁﬁﬁmkﬁﬁﬁﬁﬁbky 150

includes a piston with wi per seals driven through a cylinder and in
conbi natprogrewteﬂw attracefigm @maor@dsmkam/@ﬂtwr@mquoeﬁ the diw elrringl 1384 tiraneby

£PTL9: caysing B Rt T BOR ATHST 130 % (Dbl ald BMleiti P SR ata S e i Oh

the di spgnsd mﬂlehtttmn@é@s@rtta Madsdfow 200 ofAdid Sociapih@dethRiigh O FthmPRA DE stidke
m xture when the device is in operation. The nozzle 152, 252 may be any of

a vari et¥ whbadypes as¢ ilhiaicd i fags. 8s! & ovishyllivetate ¢ rindpesise (BigsHk ayolled st ,
drop, ! Ofjof ! d 7
01 00 SLEATRLP 6.l B LN PRl LS i L 00951 Ly I

Ref er ri ngclugvEingsievdrAan@dny dal¥d ko ® th@fm:ts&llhﬂdn ithe grashwviddn thd dgpe dflthis 215

and noves through the flow channels 132, 232 into the manifold assenbly
130, 230U8£1%Uihe inlets 139, 239 and to the dispensing punp assenbly 150,

250 f

eobst ant 1 al HOS2E" HlT § WARGAE AREEN SRR sedoL vl OFR el Suked DroybPBIE, €

7;5 th he azlgts?valn(sj ivalge msnf)ﬁlﬂntﬁ?g%mhinywhtﬁﬂh tt&dmsédttﬁlemebbesm&nblh?ml Mafmev?g?)mf
the nani fo SS ( S Xt en a en I Ston (0]

? he manidBRE %%Qhﬁﬁyeﬁbe BUCh vielyst 140 ﬂt@ frsf%rap. %S gam% dtcﬂtﬂ}a

agai nst tﬁﬁﬁgéd‘%ﬁﬁ?ﬂ%%sta(?igsﬂ%stﬁ@&ﬂt?dl% ol§?@i ﬂlﬂi%% §@edfs Qﬁ‘iﬁ4 51|1

operation o evi ce 0, a user adjusts t jUSt I'e val ve assenblies
140 to abjtusbgessres sxial owanart ef ghe fcbutra ltrtubolrgh ceuses fthovhredvad bhf 1MF2to The

t f flu f | t th le 1
et uat o ARG RN A i8S P WP RGTS AR 195 G Kloarb (i TRETH ng
chanber oh3ded (e g&joptsmﬁbxpfrestpe@mfttﬁ PENShEAtiRH TRe peERAYHhd FRW ataaneﬂ@z

draws fluids at the justed settings fromthe cartridge assenblies 120. In
the r ebdl@ﬁﬂeesltthft @artrtdge 1115 raé thefinletsui3@of ited manigridrpdy t¥mstresdricted by radefeng

Spring taacoBoy bR R AR TRl e e Rl 1 1S BB TR T e

inlets J&&n%@@hh@mt hﬁmp‘ tida8ss drd a8t pdrtigllyTbothprgssel aeb@sw tBannkeP132 to
formulate the m xture at the user-adjusted setting. The m xture is then

expel | ecFOPFFIBUGR crare-spdipnplearsg of Bip lyese 06 Shanfow saansh 3P to gecrease thy mesm]
Opt i onalgy, &bge ﬂtlé'tﬂ%uggpn ftt EBh 0 e\ﬁlgeg Hﬁtstr&&o B4 VAR 14530 %he

i ncludes a purging asse not stantla renove any trace
anmount s fofly eésshd fpositidn.t hate ﬂaﬁmmﬁeatmnaaQBstt)ﬂedvbychmmgl cdntiol Gwbing4dieraat i on

of the device,. The purgin se a cartridge assenply that c nprlses
a car t riS8eRG disectien %u?%gﬁa@sw{ﬁﬁé% gﬁ.@' FhROVE BHRUHPRANE SICGFPPFCEEC
channel spl3el 982 W@mﬁ@ﬂieclﬁm%{?%fft}fé t@&i}f@}ﬂe{ﬁn%ﬁiﬁ ereﬂoﬁdaetﬂé%'ryfa@ 'léism ¢

130, the dispensing punp 150, and the nozzle 152. The cartfi dge
has an erd;tulsmgtﬂteecmad sogtioivd targpeh theolunch ggdsintivesifig dw whasn ﬂew tage of fluid

commn oL 91 1 kgl ! EATEATELLEL 2000 0 L EL I A

di spensiggitigdmp and out the nozzl e. Cptlonally a cartridge containing a
sol vent ‘solution may be interchanged with one or each cartridge such that
t he sol vent[083BLit iRaferriwgftd UShed a d\ﬁr\waglﬂ(t eillsbtoated frawhehsthe mdnistabledvalve

assenbly, i to ubst ant i al enove any.fl ids or
i xtur e BG40 i APERPemARd P o TR ZsEna ol BB A B8 o o oo
i 11 ustrabpé 149, Aing-flods cﬁattﬁelct@\zhs:gos%mleb%%n@éen kigasnpt 18 mafthd folige145 SEDI i es
320 each conprising a cartridge 315. The cartridges 315 are the sane as

cartridges 115 described in connectionl®ith device 100, except that each
cartridge 315 is positioned within the cartridge assenbly 320 in a position
that is inverted relative to the position of cartridge 115 in the cartridge
assenbly 120. The cartridge assenblies 320 are positioned linearly,
non-IinearIy, or radlally relatlve to each ot her as descrlbed in connectlon

o o Y " - A NN o o Y T 1



[0047] A spike plate 314 is positioned upstreamto the cartridge assenblies
320 and has at |east two cannul ated spi kes 314a and at | east two uptube
ports (novoghws)29sEach spi ke 314a has a proxi mal end t ratr/tissoicosdisgur ed to
comunicate with an interior of a corresponding cartridge 315. [ 0048]
The deviaxés GO0Be hasp AU8 liepsditidnsd 4 hownglbaslnglSto3he RRCIT AoVt be thetdller
comuni cate with an interior of a corresponding one of the cartridges 315
vi a coupl4dngA( Histe swibeinyortrpdt 142smatss it idly ths rejlet | iPeyichl thal progiaseve dingyr
plate 3 N=-To} [ K8: i,C TRV r i i ia a
channel %%t sEg\gvn eks?‘ﬁ%tjs %s?ﬁ]g %@ %éfggv&{%na&g%?ftfé%g&%? qt4 Ego i’g‘:’%?ée*%%%e
314 to tmeweslimarllagrods flireommiphBtSciaormrandgpen IEtg. P4) ttde cldsodv(ElgafBepo3déh toThe

fl ow channel s.332 are the sane as flao hannel s 132 described in c ection
with deﬁrﬁge&%‘@%’ ‘?W_é‘P’Eﬂs%ﬁbﬂ ﬁ‘%‘ﬁcf%?neﬂ r]rng B LhRAARICT2 ?‘&P(@@nr_ﬁ@@t @@n t% the
cor r espoRdither %Uﬁjo%sﬂ&c%ndﬁ PEUPET R turk3ObE SHROYBN é}{hﬂnélhﬁﬁﬁ&?gd?%sfsﬁzt@%em

the fl ow channel 332 conmunicates wth a corresponding inlet

mani f ol dle@B3@se the Mee ApwThate déilweé tBEOghdke diow ehamet W32 adPiegteative linghves

340 each _positioped .0 co icate with,a correspondi n of the fl pw

ohannot dng99esh AR slife SPI T Bl ifaigh SFRPT IRt Tra® 8 pmelinnsb t ne
punp 35QieEdS@ﬁi‘eEMe FRAW @RRAAAI3DBetRich rtliléj_ﬂﬂel?:il@ dir@ ein 048 {0 @sciharngh- 332
each tinme the punp 350 rebounds. The adjustable valves 340 are the sane as

adj ust apeetiapal giss of 4w lyese of pecdflow channebd B2 énhrahprd Weptpeissspdy incregsodB0]  As
illust r%%sgéfo(l/@egoffﬁﬁd{hg&ﬁtﬁé ﬁgwacrﬁgm?é%iggnsi ng device 300 has a manifold
y owns

assenbl positioned reamto e adj ustabl e val ve 340. The

mani f ol d asgeB| y RB3bring té PRy, 30NEdAscdiballusanicl o dhasseatdjistdR0 vaesaad bed in
connection with the device 100. The nmani fol d assenbly 330 conprises a

mani f ol d lsveiyarEaBtuakesh pipgdsvalye. | Bigspinethualss dd0 il 4 rodlgt14) yukeramntdfefine a

o 2 b : ; ;
the mani 11 o0, 38 PoNEed PPl Kt Sl R 48" A0t (Bl
assenbl y1423vethlly statateith the dollgr 140 swihdhigsogressad pildtinglos fhesledervirtni42 t he

m xi ng chanber 137 adjacent the inlets 139 and a spring 134 di sposed within
the m xiRYsEnRFLE lerléé}? PHRIOZISPIKYY 181G dTOph\ABatPd HrpwelerrdaPediph esid and
an exte B! i ; t i j hist 33
S i spaony L B e 4 Lo SR oK i 83 By Bl
spring 1139 angabdranm ¢48 BBProgsessivelfyicgustad the cosmvertionalt @eaw{ thedumkowf dizannel

332 of corres I cartridge .assenb 320. 00 As illustrated in
Bo. 3, e hiRhd and trpehetn gSREorabY 565 dlows AT it dpneh 3¢ o
assenbl yeh3af1 193] tPranedivownsibh eAThd RvENSTTM IPHR RPSarDEYccadR caddd§ the
di spensi nﬂ punp assenbly 350 is configured to communicate with a nozzle 352

t hat i s rpbei t490nauogiosisly deqomtiessdhoflowhehatind J8A dictvecepuhprales dddlagpd 880 and

he. noz2rr 348 S FulE BByt PP HEEb e lld PrfeFet SRR R B fRuiel *

devi ce 3gressivdly Urtdagd e miksHi@y raéof Buid igowppehatfiodnciRhnéln2demipe, 10f | ui d
is drawn by the dispensing punp 350 into the m xi ng chanber 337 through an

inl et 33bownéhorningh Yahe Hdntheppstidsonen popiEo_or r espondi ng cartri dge

To expel ¢ HOURSL PR R RN EES L b T ol RIS AN E R

the devipgsitib@ed wathth pariimetllofrthey fl6wdchaknel 132 and progressively decreases the mass
flow rate of fluid that is drawn out of the corresponding cartridge 115 through the adjacent
flow channel 132 by progressively advancing a needle tip 141 of the valve into the lumen of
the flow channel 132 thereby progressively constricting the cross-sectional area thereof.
Conversely, in operation, the adjustable valve increases the mass flow rate of fluid that is
drawn out of the corresponding cartridge through the adjacent flow channel by progressively
retracting the needle tip 141 of the valve from the lumen of the flow channel 132 thereby

progressively increasing the cross-sectional area thereof. Examples of such an embodiment

of the adjustable valve 140 include a needle valve (Fig. 11), a ball valve (not shown), or any
11



I n anot her enbodi nent of the device 400 illustrated in Fig. 4, the device
400 has at |l east two cartridge assenblies 420 each conprising a cartridge
415. The wernridym®ws 415 and cartridge 16 assenblies 420prarastée/osa@se as the
cartridges 115 and the cartridge assenblies 120, respectively, described in

connect i@herwypdiof ety eivd e tol Mdsc skillEd @bk afhacpdobrdsslgdly assladdy dreskpdads ar e
positioned linearly, non-linearly, or radially relative to each other, as
descri bebe flaidgsHhect i on with the cartri dge assenblies 120 of device 100. As

i1l ustratedq i . h ri] SS ly 1420 i. a. c ity 419,
a closure d d\(/)?gt %%émﬁg?‘?’ P%@fﬁ% lg\?\ﬁ) ﬁ%vglg? a( %%tages ﬁ%ﬂ% , ge& }nog\g]l%]b}ﬂéedder
(not  shaidystadse ddscrdbied neadle oalve chiat dnpositidhed hethad s Wireerdefthe Elodldhaniidie

port 116, the vent 113 of the device 100, respectively. [ 0054] The
devi ce 40w racdls vahea Ifbbasa vilua bpdy 180.r3 erpieahavedle d4438nd & comirl fgphl 142.

assenbl yrh%%%%c?l %}eélﬁb}? O;A}@g)o%m? cﬁ@ﬁhin%ﬁ]rﬁcaﬁ‘% g @1’%@ sho% if A V1060 dy

assenbl i es hannel s 432, e mani assenbly 430, and't he
punp 4504éraademdides edlistal g boldynddd groxithd theeadedsb2ftild4 aThdesatralkedb ilA2 is

connection with the bpdy,K 112. 0055], As illustrated.in Fig. 4 e
vt co. 4Bl RadE MBS prosls BRamRU) B B e REhE 6%%%85 b corof Kot
communi Cab&adds fhd R dIcN48 th MovRfprégrE Qiveds AN Rahmatht HoddGhaddd orBe Jahat
transports the fluid fromthe cartridge 415 to the m xi ng chanber 437 of

t he manitodyd 4630 pwigesssivbly adawst Bew4a©. iKsg.i Id AoghematthoncecdRactvd 14ninchafidbl 432

has proximal, and. di st.al. S..a central axis,, an unen that.has a

G arat oroneg S i S 0 RSmoRs T Mekls A 4030 el et PRLION'S & awn by
the punp 45@037ﬁmﬁéi&rﬁ§rﬂo%§ﬂpp@gng L ahtirs-do8e MiRinghindudtpchbigg fdeeiee aannel
432 each tinme the punp 450 is activated. As shown in Fig. 4, the proxinal
end of t208 fasowmehdeldedssagblyi B30, 336.0nthensyster ahran ishillysisated ﬂf@-iﬁ%-et@ 439

of the ni.f ol d 430, tionally, t. flow ch 432 i.S C ressi bl e, or

o1 i o e TR s, 4 Bah @R nednarifbly hiPHoBLPING 0 OGS AR R E I

t he fl owhehahmabts 438, 239 witB0hEh oOfid fvaldh¥nndhE3 X @8R e rdlD/cl Mal YRS cadh

adj ust abl e val ve (not, shown%j as described in connection with the adjustable
val ve 140resonding gageies dhddlhapdhioantx the fuids to)feun erairkse dydne pperation of

addi tiongl |, Rd] 4! .2925 %gﬁu{t%?%ﬁhgﬁﬁgulglfly fihggg. FhalyHef tﬂ% ﬁiggbaegfigg]tptélgﬁ)e

corresponding cartri evi ce hoever,
val ves Id€nable 150tis iredigi ebeuindegt@ostuiti He delivaney ere difpdnlsegl purgnasémeBctsof | ow

channel 132 provi des the variable nmass flowrate of fluid fromeac
cartri dgBoad?® duiringg CE%}B?%& 18h %féugﬁealaevfeéelﬁxﬁom th[soe@ff}({gﬂs [ elsteat e
in Fig. QrelfRdBoéRgid@PhstmRens! Ak %Vbé}@ctéclp%lt&gr% 8¢ Malsf @l Hrasserly 430

posi tioned downstreamto the cartridge assenbly 420. The manifol d assenbly
430 i s trhetganme the ntikegndrinbet d3Assdtbltyand3ot tesomithedtoi the abspeesing gumpi t h

he o e A0 T S TRTLh A TET) Y20, SABciass, B, ol (gl b 230
437. Thefsgnisly & iRlth adthdtyd Qhted, TheinPxtthdds &xtpeABY fidHT tha @t phsitdWuriRAistAbA, body
438. Manifol d assenbly 430 is the sane as the manifold assenbly 130
150 through the nozzle 152 (Fig. 7B).
[0038] As illustrated in Fig. 5, the manifold assembly 130 comprises a manifold body
138. The manifold body 138 has at least one side wall and a base that define a mixing
chamber 137. See Figs. 5, 6. The volume capacity of the mixing chamber 137 varies with
actuation and rebound of the dispensing pump assembly 150 (Fig. 7 and Fig. 4, described
below). There is a plurality of inlets 139 on any surface of the manifold body 138. As
illustrated generally in the figures, inlets 139 are in the base of the manifold body 138. In
other embodiments (not shown), inlets 139 are in at least one side wall of the manifold body
138. Each inlet 139 is configured to communicate with a flow channel 132 of a
corresponding cartridge assembly 120. In embodiments, the inlets 139, 239 of the manifold
assembly 130, 230 are configured in a linear (Fig.1) or a radial (Fig. 2) configuration.
12



17 illustrated in Fig. 5 and has a seal 135 disposed within the m xing
chanber 137 adjacent to the inlets 139 and a spring 134 disposed within the
m Xi ng chwaiokzer2/158%5 As described in Fig. 7, the spring P84/tssomnwosaabl e
between a conpressed position and an extended position. A piston 133 is

di sposed wi |ISGDB9 t hes nma@hﬂ@dclhamgers 184 rhﬁh?&@rhséelﬂﬁ)@e@'() 4136 rRdc kbg B i ng
134. ach inlet 439 is configured to conmunicate with a flow

channel “éthébﬁh@eﬁp@ﬁélqlﬂgﬂ@afr 137 agiacanfsentiicyinkpp 139 to[gbgaytiatly and
| I1ustr asﬂﬁﬁltdn@o@lg sedl Tthe fﬂgegglﬁ A o%ﬂdasghe(sjgl?rﬂé'lgg idgvi ﬁﬁw 1%901%@% %?esan%

di spensin 081 t1one tream e nani assenbl y
430. Thewlo:hnsmengzlsﬂegl r,suarpreaiSﬁenhiey té pieviest denflow wfeliuit ofrerandieitaaAtigeswl 1Sh a
downstream nozzl e 452. The di sPenS| ng punp. assenbly 450 and the nozzle 452

are as deweehpratlew demdeddoat tit AmgidheriSimyher s disRewie,Pumpagarbbhe
nozzl e 14 LERRRA! | ¥ednYh d%eﬁtmhggyalqgﬁllg’% dlgféﬁgpr %t. On%fcofn & ﬂge&&%qush the

device 4 I's il ustrate rrng op of the device 400
fluid i shdwapn obyartyhe)tlchrspmﬁgur@lopu ipt 450 sized oancheshapod rig sﬂ&tﬂnﬁallﬂ%d

through an inlet 439 ro correspondin artrid X the
s eamlans o T by (9 et SLRar * e Sizeumett srdseniigsme 15
as descrgilghichudPRag el dmhwlﬂl&s Tch%edj Qe %hel@&lceaﬂﬂ) Raok £ Bp@htioh o Qese’ -

[ 0060] In anot her” enmbodi nent of the device illustrated in Fig. 12, the

devi ce IR00nyragatian hepwetn theomeang chagecrab¥eatyd ithes flow2chasagdh léantprordqzmty a

cartridge 5.,.. The ¢ ridges 1215 are th artr|

descr | b e RSP Rsif oo ibetiad ARTRdR FE i ORRG ™3 e
cartri dga@dssendd ineSthd 22Rind apdst 13D REuRAAtAIINSRUENM thetedb ae hvemeht
other, but the cartridge assenblies 1220 may alternatively be positioned

| i near | yfdhi¢ fgmatheynixaigaghapber 32 aue the ey ca@nrwésm Yelie icartiadannddi ol wi t h
th t t 20,
L he car L AanASSRNRY! 83y00ahfGs ' KR W FEe AR I G RERETRY Cord220

The bodyohfigaiion af tldﬁmr i3®d substammle;camcb ginwilfaheduly dvablihelinRts013% blesddievi ce

100. [oogl As illuystrated in Fig eﬁch cartridge 1220 has a closure
devi ce (HBYIShyRmPects %nd( ﬁ‘é‘ﬂmélﬁgv\ﬁfu tSvé‘htSu stanti pt PISKENting| %Riﬁf@gra@ﬁo%n

shown) géttrﬂ%%&é ﬂﬁﬁ%dﬁb&%&?ﬁﬁe'c@ﬂﬂpﬁh&ﬂs 1{? lgh OFdfY &t tﬂ 4G \Jvﬂél th% f@l%w@Q it

116, an vent 113, respective A spi e pl ate
posi ti omed idown sompand fto othet heals kncbwn dgehasgs esutﬂ e smbR2R ‘aarhwbsrmd the hlke,ast

cont i gurbHcR R HRINNS Y AT Ak e b B el s BAGATT W Rt elige

1215 andyfglodl &aghel§Bsthtage aldsrrG oAy ned he. communi cate with one of flow
channel s 1232. Each flow channel 1232 is integrally formed or nolded into a

conpr essi bl P048]ic Refsrrimp astiflotweFige 5, $hd mmorfeld awsembly 130 also has a spring 134
disposed within the mixing chamber 137. The spring 134 is moveable between a compressed
position and an extended position. A piston 133 is disposed within the mixing chamber 137
between the seal 135 and the spring 134. When the device 100 is not in operation, the inlets
139 are substantially sealed by the seal 135. The outer diameter of the piston 133 is
substantially the same as the inner diameter of the mixing chamber 137 to substantially limit
the movement of the piston 133 within the mixing chamber 137 to a lincar movement along a
central axis within the mixing chamber 137. In an embodiment, the side walls of the piston
133 have a plurality of channels 159 that extend substantially parallel to the central axis of
the mixing chamber 137. The channels 159 are configured to allow a small amount of fluid
to flow past the piston 133 in order to decrease the frictional engagement of the outer surface
of the piston side walls against the inner surface of the mixing chamber 137.

[0041] As illustrated in Fig. 7, the mixing and dispensing device 100 also has a

dispensing pump assembly 150 that is configured for communication with the mixing
13



therno-pl astic elastoner (TPE) |layer 1299 that is positioned and seal ed
bet ween the spi ke plate 1214 and a second plate 1298. The proxi mal end of
t he fl owwbanreisib232 comruni cates with a correspondi ngpcmiuseo223@s5ef t he
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from the cartridge assemblies 120. In the rebound state, the force of fluids being drawn from

the cartridge assemblies 120 into the flow channels 132 and the inlets 139 forces the spring
134 to a compressed position that moves the seal 135 away from the inlets 139 to allow the
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W claim 1.A device for mxing a plurality of fluids to fornulate a

m xture and for dispensing the m xture, the device conprising: a

pl ural it ywofrarsizosdge assenbl i es each conprising a carcirdgeoicosdisgur ed to
contain one of the plurality of fluids; a plurality of flow channels

each haviuigs @ @eatth@migixg %haﬁbieremftonOﬂlﬁdlgjd rtwmﬁﬂu&oamhmh@aiaejuweti Ret@ing.
correspondi ng one of the cartridges plurality of valve assenblies
each posihcimiraye ighen rmeHrd dreush tha nesrde b32 l?}h@epm%wgé pe7élesl¥o adj ust a

mass flow r bﬂ4ff (5@?ona 1#7’I ﬁlethgfa[n(anhltsB&lsﬁ%r GERRE ﬁ%b”%oﬁa%hﬁ g&? 1700

mani f ol d as
includes a purging assernbly (not shown) to substantially remove any trace amounts of each

fluid that remains in each flow channel following operation of the device. The purging
assembly has a cartridge assembly that comprises a cartridge that contains a solvent and that
communicates with the flow channels 132 of the device 100 to communicate with the
manifold assembly 130, the dispensing pump 150, and the nozzle 152. The cartridge
assembly has an adjustable valve that opens or closes the flow channel to communication
with an inlet in the manifold body to draw fluid into the mixing chamber, and pump the
solvent through the mixing chamber and dispensing pump and out the nozzle. Optionally, a
cartridge containing a solvent solution may be interchanged with one or each cartridge such
that the solvent solution is flushed through the flow channels, manifold assembly, dispensing
pump, and nozzle to substantially remove any fluids or mixture of fluids therefrom.

[0045] In another embodiment of the device illustrated in Fig. 3, the device 300 has at
least two cartridge assemblies 320 each comprising a cartridge 315. The cartridges 315 are
the same as cartridges 115 described in connection with device 100, except that each
cartridge 315 is positioned within the cartridge assembly 320 in a position that is inverted
relative to the position of cartridge 115 in the cartridge assembly 120. The cartridge
assemblies 320 are positioned linearly, non-linearly, or radially relative to each other as
described in connection with the cartridge assemblies of the device 100. The cartridge
assemblies 320, the manifold assembly 330, and the pump 350 are enclosed in a body 312.
The body 312 is as described in connection with the body 112 of the device 100.

[0046] As illustrated in Fig. 3, cach cartridge 315 has closure device 318, port 316,
vent 313, optional bladder (not shown) as described in connection with the closure device
118, the port 116, and the vent 113, respectively.

[0047] A spike plate 314 is positioned upstream to the cartridge assemblies 320 and
has at least two cannulated spikes 314a and at least two uptube ports (not shown). Each spike
314a has a proximal end that is configured to communicate with an interior of a
corresponding cartridge 315.

[0048] The device 300 has at least two flow channels 332 cach configured to
communicate with an interior of a corresponding one of the cartridges 315 via coupling (not
shown) that is mounted on or integral with the spike plate 314. Each spike 314a

communicates with a corresponding coupling via a channel (not shown) that is formed below
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a mani fold body having a m xi ng chanber and a plurality of inlets each
configured to communi cate with a correspondi ng one of the flow channels
t hrough woehzise2ss| uid fromthe cartridge of the corregponseeg/osase ri dge
assenbly is drawn into the m xing chanber during operation of the device;

a seal di sphsedfdid dpike plae Iwniof tedngfch didyd ﬁdhﬁuhe RbrttidgaBILE tvathe fpvacksdnael and
a shape that substantial I3ézcovers the inlets; spring .di sposed within the

mani f ol d3Bodye flgygchannels 332 gresthg gamge §%)3§‘é(d3h\%11tqlﬁ % drscribgsd Insoangssay Witk ween
the sealj.3nd V%dhe SRE! Agal WIELEIHR: FRG §1Eaé h@ﬂzk? iyeRRlE ek \é’eagd;ﬁ @}%bn%ﬁ{gended

p05|t|on In I ch the spring engages t pi ston to nove the s
cl osed posplingmr tupdtbes pbett @ot ishbivy) and the nprokaume oersl pf cho Sesv tdhennah| 332s

fromthe fl ow.channels and a ressed .positi t noves the seal away
f 1 om t hé O HIEVEIE0VEubEETPPY IPQP%&’?? Frﬁ}etra?fegﬁ%??@ open the inlets to the
fl'ow channejgy g] 4 The &ﬂ?&?@d‘ L0 ?é%ﬁpt\% HRJ?}SIeCQQ%QEM?*%&PgSB I gate

with the ma assenbly and configured t rom each of the
cartri dg:@namsewtbfb vath;a @mbsponding encnaiztht élo@m‘rfang@ls 832 tind tdowmadjnsts atass Wotvh t he

di spensi n ssenpl nd to di se the mxtu ei n during
Cporst: ontaTh BRRRIPtn BU s SranABERSE b Sonresbii crrmdacellningylh i 0
t hrough ﬂdl:@c%'héleﬁloé&@h ﬁﬁlefthé’Wuﬁ %’Sﬂ%bc%ﬁés t”ﬂl’i@é’cﬂﬂstﬁﬂ]@v@l@ﬁ ﬁﬁp&@%@&rﬂeﬂl et
into the m xing chanber to formthe m xture, wherein during

oper at i o atlivetahicxtalies 1#8 delcaibed foraommedtion nyish MIQ?H&ﬂber t hrough the

di spensi ng [%lng] to tﬂl%stratg(% EneFig. 3, the mixing and dispensing device 300 has a manifold
assembly 330 positioned downstream to the adjustable valve 340. The manifold assembly
330 is the same as the manifold assembly 130 described in connection with the device 100.
The manifold assembly 330 comprises a manifold body 338 that has at least one side wall and
a base that define a mixing chamber 337. There is a plurality of inlets 339 on any surface of
the manifold body 338. Manifold assembly 330 is the same as manifold assembly 130
illustrated in Fig. 5, and has a seal 135 disposed within the mixing chamber 137 adjacent the
inlets 139 and a spring 134 disposed within the mixing chamber 137. The spring 134 is
moveable between a compressed and an extended position as described in connection with
Fig. 7. A piston 133 is disposed within the mixing chamber 137 between the seal 135 and the
spring 134. Each inlet 339 is configured to communicate with a flow channel 332 of a
corresponding cartridge assembly 320.

[0051] As illustrated in Fig. 3, the mixing and dispensing device 300 also has a
dispensing pump assembly 350 positioned downstream to the manifold assembly 330. The
dispensing pump assembly 350 is configured to communicate with a nozzle 352 that is
positioned downstream thereto. The dispensing pump assembly 350 and nozzle 352 are as
described in connection with the dispensing pump 150 and the nozzle 152, respectively.

[0052] The flow of fluids through the device 300 is illustrated in Fig. 3A. During
operation of the device, fluid is drawn by the dispensing pump 350 into the mixing chamber
337 through an inlet 339 and from the cartridge 315 of the corresponding cartridge assembly
320 to mix the selected volume of fluids to form the mixture and to expel the mixture from
the nozzle 352 as described in connection with the device 100, and particularly Fig. 7.

In another embodiment of the device 400 illustrated in Fig. 4, the device 400 has at least two

cartridge assemblies 420 cach comprising a cartridge 415. The cartridges 415 and cartridge
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2. The device as in claim1l, wherein each cartridge assenbly further
conprises: a closure device configured to substantially close the
cartridgevoaootest positioned within the cartridge; PCT/US201p0B4150
positioned within the closure device and havi ng an opened and a cl osed
posi t i omsgomeblize d20g dree thet garn@MiIUthcCadridabs M 1Shend olid ehittridyed agsomblies 120,
corresponding flow channel in the opened p03|t|on and a vent that
conflguﬂ@ﬂmﬁ%wﬂbﬁ@ﬂ?ﬁﬁﬂ“é@ﬁﬁ@ﬁﬁ%YWEhﬁwﬁmvﬁﬁd Phe cartridge as fluid is

removed WiefpsaP, SHARGASID0RUMRILE40'aR HSROHOS ALENC pon Fnc1E IR B

in cIa|n11

0Sses

flow c hamlaa{zs to eaah\oﬁﬁ:r, aml&iscfrﬂied 1@361&1@1@11@11 wathdhelespRps |amgnmlmp 126 sddlige

The device as in claiml, wherein a portion of the bhody is confl gured to

open and %9 o%Seﬂltuétrﬁ%m Hig. éc%*’é@sca’ftﬁdg%éSSEQHYr‘Vd’g]@C%‘é%%W‘B@ 95a clgpure
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bl adder

pOSItIO In an | terl artri ge a con gur

t he fl uicdnnection with the closure device 118, the port 116, the vent 113 of the device 100,

respectively.

[0054] The device 400 also includes at lcast two flow channels 432, a manifold
assembly 430, a dispensing pump 450, and a nozzle 452. The cartridge assemblies 420, the
flow channels 432, the manifold assembly 430, and the pump 450 are enclosed in a body 412.
The body 412 is as described in connection with the body 112.

[0055] As illustrated in Fig. 4, the device 400 has at least two flow channels 432 cach
configured to communicate with the interior of a corresponding cartridge 415 and that
transports the fluid from the cartridge 415 to the mixing chamber 437 of the manifold 430
when the device 400 is in operation. Each flow channel 432 has proximal and distal ends, a
central axis, and a lumen that has a diameter that is proportional to a mass flow rate of fluid
that is drawn by the pump 450 from the corresponding cartridge 415 through the flow
channel 432 cach time the pump 450 is activated. As shown in Fig. 4, the proximal end of
the flow channel 432 is in communication with one of the inlets 439 of the manifold 430.
Optionally, the flow channel 432 is compressible or pliable, such as an elastomeric material,
as described in connection with the flow channel 132.

[0056] Optionally, the device 400 includes an adjustable valve (not shown) as
described in connection with the adjustable valve 140 that is positioned adjacent to the flow
channel 432 to additionally adjust the mass flow rate of fluid that is drawn from the
corresponding cartridge 415. In the device 400, however, the adjustable valves 140 are not
required because the diameter of the lumen of each flow channel 132 provides the variable
mass flow rate of fluid from each cartridge 432 during operation of the device 400.

[0057] As illustrated in Fig. 4, the mixing and dispensing device 400 has a manifold
assembly 430 positioned downstream to the cartridge assembly 420. The manifold assembly
430 is the same as the manifold assembly 130 described in connection with the device 100.
The manifold assembly 430 comprises a manifold body 430 that has at least one side wall and
a base that define a mixing chamber 437. There is a plurality of inlets 439 on any surface of

the manifold body 438. Manifold assembly 430 is the same as the manifold assembly 130
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6. The device as in claim1, wherein the plurality of inlets is positioned
in a base of the manifold body. 7. The device as in claiml1l, wherein an
out er surweceiwfs1®ssi de wall of the piston has at | east pomasediansabo t hat
extends substantially parallel to a central axis of the m xing chanber. 8.

The deviitlestaged in Kigas ahd hayhesi185 tdigosdf withiabthe migingehambad] 3msidideat &l ong
a second axis that is not parallel to.the central axis of the correspondi ng

flow cha{hﬁaé} ctytl38 aﬁéuanﬁpr@lgow qdipRosed gfhih deraixing cRamiken 18fe Auferstibg @
valve is d{,@ﬁ@g& 4' ' &&J@&@@%&M% fﬂﬁ)%srs%&Ioorﬁtlél{’%qatpéxtéﬁi%dfﬂo?\f\fon
ecr eas

channel mass ow of fl ui device as 1n claim8
wher ei n A Ipestaand] ABsis albslpesedatn\ﬂan clormuixiisg shangbet AAT between thehyeelaBddanslhthé ‘spﬂmt
hasatilgandthat is mated to the control knob; and a clanmp into which the
poi nt al r“‘g the fl ow channel is positioned; wherein an axial rotation

of the cont [VO?FS]np ]?acflllfll%f 49 e E&ﬁf‘fghlr%b{] R?%&ﬁ&h}{féh% Wiz %Sﬂi\D%Pérﬂ{e?ﬁg?%fSahaft

towards the to ac OSG posSi at constricts t unen O
fl ow chaonmespondmg cartridge assembly 420.

[0059] As illustrated in Fig. 4, the mixing and dispensing device 400 also has a

dispensing pump assembly 450 positioned downstream to the manifold assembly 430. The
dispensing pump assembly 450 is configured to communicate with a downstream nozzle 452.
The dispensing pump assembly 450 and the nozzle 452 are as described in connection with
dispensing pump assembly 150 and the nozzle 152, respectively, of the device 100.
The flow of fluids through the device 400 is illustrated in Fig. 4A. During operation of the
device 400, fluid is drawn by the dispensing pump 450 into the mixing chamber 437 through
an inlet 439 and from the corresponding cartridge 415 to mix the fluids to formulate a
mixture and to expel the mixture from the nozzle 152 as described in connection with the
device 100, and particularly Fig. 7.

[0060] In another embodiment of the device illustrated in Fig. 12, the device 1200 has
at least two cartridge assemblies 1220 cach comprising a cartridge 1215. The cartridges 1215
are the same as cartridges 115 described in connection with device 100. As illustrated in Fig.
12, the cartridge assemblies 1220 are positioned non-linearly relative to each other, but the
cartridge assemblies 1220 may alternatively be positioned linearly or radially relative to each
other as described in connection with the cartridge assemblies of the device 100. The
cartridge assemblies 1220, the manifold assembly 1230, and the pump 1250 are enclosed in a
body 1212. The body 1212 is as described in connection with the body 112 of the device
100.

[0061] Asillustrated in Fig. 12, cach cartridge 1220 has a closure device (not shown),
port (not shown), vent 413, optional bladder (not shown) as described in connection with the
closure device 118, the port 116, and the vent 113, respectively.

[0062] A spike plate 1214 is positioned downstream from the cartridge assemblies
1220 and has at least two cannulated spikes 1214a. Each spike 1214a has a proximal end that
is configured to communicate with an interior of a corresponding cartridge 1215 and a distal
end that is configured to communicate with one of flow channels 1232. Each flow channel

1232 is integrally formed or molded into a compressible, such as clastomeric, silicone, or
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wherein an axial rotation of the control in a second direction
progressively noves the threaded shaft away fromthe clanp to an opened
posi ti on wbabizeibands the | unen of the flow channel. POT/USb@2a8s5€e as in
claim8, wherein the adjustable valve conprises: a control; a roller that

i s mat edhértnd-plastoglhdgtoher (TPE) lagerr 299 thitais posisioasd axd Scaldiabetiveerpari dpilened
at an an(%le relative to an axis of linear novenent of the roller: wherein

the poi itlatg] g end ¥ sesandnalaire129& pdbs threren! padnekrihe Hiow gthearclahdd2 he

clam;  communicates with a corresponding inlet 1239 of the manifold 1230 via a port or other such
opening in the second plate 1298.

[0063] The device 1200 has at least two adjustable valves 1240 cach positioned to
communicate with a corresponding one of the flow channels 1232 and that adjusts mass flow
rate of fluid that is drawn by the pump 1250 from the corresponding cartridge 1215 through
the flow channel 1232 each time the pump 1250 rebounds. The adjustable valves 1240 are
the same as the adjustable valves 140 described in connection with the device 100. In the
embodiment shown in Fig. 12, the adjustable valve 1240 is a paddle-actuated valve. The
valve 1240 has paddles 1291 that protrude through openings in the body 1212 to turn a
threaded shaft 1292 that compresses layer 1299 thereby compressing the corresponding flow
channel 1232 to reduce the mass flow rate of fluid through the flow channel 1232. The
paddle 1291 is rotated in an opposite direction to turn the threaded shaft 1292 to decompress
the layer 1299 to decompress the corresponding flow channel 1232 to rebound the mass flow
rate of fluid through the flow channel 1232.

[0064] As illustrated in Fig. 12, the mixing and dispensing device 1200 has a
manifold assembly 1230 positioned downstream to the adjustable valve 1240. The manifold
assembly 1230 is the same as the manifold assembly 130 described in connection with the
device 100. The manifold assembly 1230 comprises a manifold body 1238 that has at least
one side wall and a base that define a mixing chamber 1237. There is a plurality of inlets
1239 on any surface of the manifold body 1238. As illustrated in Fig. 12, the manifold
assembly 1230 also has a seal 1235 disposed within the mixing chamber 1237 adjacent the
inlets 1239 and a spring 1234 disposed within the mixing chamber 1237. The spring 1234 is
moveable between a compressed and an extended position as described in connection with
Fig. 7. A piston 1233 is disposed within the mixing chamber 1237 between the seal 1235 and
the spring 1234. The seal 1235, the spring 1234, and the piston 1233 are as described in
connection with the seal 135, the spring 134, and the piston 133, respectively. Each inlet
1239 is configured to communicate with a flow channel 1232 of a corresponding cartridge
assembly 1220.

[0065] As illustrated in Fig. 12, the mixing and dispensing device 1200 also has a
dispensing pump assembly 1250 positioned downstream to the manifold assembly 1230. The
dispensing pump assembly 1250 is configured to communicate with a nozzle 1252 that is

positioned downstream thereto. The dispensing pump assembly 1250 and the nozzle 1252
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wherein a novenent of the control in a first direction progressively noves
the roller along the ranp to a cl osed position that constricts the | unmen of
t he fl ow wbanreelsi29and wherein a novenent of the ceotrruskoizmia@ssecond
direction progressively noves the roller along the ranp to an opened

posi ti omur¢ hat degbibehds thmcttisrervitd thdelifpcaving hammel 150 kad {hBensleld d82as in
claim1, wherein the adjustable valve is positioned within a |unmen of the
f1 ow chdftsrtively2 The device as in claim 11, wherein the adjustable val ve

comr 0%y SRRLIALL NERRL 200008 D0, POSRLARRGE I i,
r ot at i omuxing ¢hemboni2331 thiaugh afi inlstt 1239 raed tfioonthaxhatidge EX$a tlescdriesporeedyl e
W thin tcraluer}trildgengsrs]er%{)lytﬁgﬂ f‘[0I i ¢ gaére]l%gtleéi volume of fluids to form the mixture and to expel
the mixture from the nozzle 1252 as described in connection with device 100, and
particularly Fig. 7
[0066] While the foregoing has been set forth in considerable detail, it is to be
understood that the drawings and detailed embodiments are presented for elucidation and not
limitation. Design variations, especially in matters of shape, size and arrangements of parts
may be made but are within the principles described herein. Those skilled in the art will
realize that such changes or modifications of the invention or combinations of elements,

variations, equivalents or improvements therein are still within the scope of the mixing and

dispensing device as defined in the appended claims.
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wherein an axial rotation of the control in a second direction axially

w thdraws the needle within the lumen of the flow channel. 13. A device
for m xi moac/wimsity of fluids to forma m xture and for/useepesasng sai d
m xture, conprising: a plurality of cartridges each configured to contain
one of twe cplim:al ity of fluids; a plurality of flow channels each
havi ng a central axiis and each configured to communicate with a

cor r espondi ngA gpacformmginggy plpradigeef fluids to forrqulgie g mixterg apd fordigsaringfia v

adj usta &tdf tH@ﬁexﬁ’@eC&nﬁg%H@ oned adj acent to one of the flow channels and
adj ust abl e ong a seco is that is not parallel to the central axis to

adj ust a mass pluoality af earofdge hescidtilicsl calchagamprising & hartidger @mfgmeid g contain
cartridge; d body having a plurality of inlets each

mani f o
conf i guroé’8 Oﬁgleégmngé{"ééﬁm th a corresponding one of the flow channels

through whi ch, bhﬁf’alftﬂz WdbwoMmahh&s CALk %991@% r&nﬁﬁr hXik dga éa%hdécﬁa\f@ufe'at% a
m Xxi ng chanber "during operati on; a seal disposed within the manifold

body adj@oemnicate wrth a@lozresi)omdmgwbstoﬁﬂtemtthsigqsover the inlets;

a plurality of valve assemblies each positioned to communicate with one of the flow
channels to adjust a mass flow rate of the fluid drawn from the corresponding cartridge;
a manifold assembly, comprising:

a manifold body having a mixing chamber and a plurality of inlets each
configured to communicate with a corresponding one of the flow channels through
which the fluid from the cartridge of the corresponding cartridge assembly is drawn
into the mixing chamber during operation of the device;

a seal disposed within the manifold body adjacent to and having a size and a
shape that substantially covers the inlets;

a spring disposed within the manifold body; and

a piston disposed within the manifold body between the seal and the spring,
wherein the spring is moveable between an extended position in which the spring
engages the piston to move the seal to a closed position that substantially and
simultaneously closes the inlets from the flow channels and a compressed position
that moves the seal away from the inlets to substantially and simultaneously open the
inlets to the flow channels;

a dispensing pump assembly configured to communicate with the manifold assembly
and configured to draw fluid from each of the cartridge assemblies; and

a nozzle configured to communicate with the dispensing pump assembly and to
dispense the mixture;

wherein during operation the dispensing pump draws a volume of fluid from each
cartridge through the corresponding flow channel and through the corresponding inlet into the
mixing chamber to form the mixture, and

wherein during operation the mixture is drawn from the mixing chamber through the

dispensing pump to the nozzle.

2. The device as in claim 1, wherein each cartridge assembly further comprises:
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a piston disposed within the mani fold body between the seal and a spring,
wherein the spring i s noveabl e between an extended position in which the
spring emnyager/ts®spi ston to nove the seal to a cl osed pogiuscan/oséiae
substantially and simultaneously closes the inlets fromthe flow channels
and a conpr essacsuposdti¢coddntigated W viEstantigllpease vayrtfidem the inlets to
substantially and sinultaneously open the inlets to the flow channels;

a di spensi ng RAEUE BeTiigRsdevthip e(?@ﬁﬁd&‘?ocatl on with the mxing chanber and
configured t f rtRi | e
configured fgdr gé%mmrﬁé?gd |\%lﬁ%mqﬁﬁr%tkﬁ{elr%p g\ggﬁg}lggﬁgﬁﬁpa@% e%%in ?%%r egggdo

di spenseostien rnat tomtfgured to conwan etaiwith thaxgpndpe raad thercotdeepoatid sygeftesy olganpelnp
draws a .vol une flLuid fromeach cartridge through the corresponding flow
channel 1%1%?‘?3‘?19 @Wltﬂ%aﬁ‘irrespondi ng inlet into the mixing chanber to form
the mxture, A0t that is HRBREGLH tHEARD oPRBAGPhOR hEni ‘BﬁTeLtfaﬁnhée % @MH ﬁsr om
the m xi ng chanber through the di spensing punp to the nozzle.

devi ce afmoved whagthe ispewiing panhiscartrebaigd siage.r enovabl e, 15. The deV| ce of
claim13, further conprising at |east two closure device each configured to
substantially close a corresponding one of the cartridges. 16. The device

of claim. 13, THedeRRE aS@BIhinS il NGirther comprising a body encloses the cartridge assemblies,

flow channels, valves, manifold assembly, and dispensing pump assembly.

4. The device as in claim 1, wherein a portion of the body is configured to open and

close to provide access to the cartridge assemblies.

5. The device as in claim 1, wherein the cartridge assembly further comprises a bladder

positioned in an interior of the cartridge and configured to hold the fluid.

6. The device as in claim 1, wherein the plurality of inlets is positioned in a base of the
manifold body.
7. The device as in claim 1, wherein an outer surface of a side wall of the piston has at

least one channel that extends substantially parallel to a central axis of the mixing chamber.

8. The device as in claim 1, wherein the adjustable valve is adjustable along a second
axis that is not parallel to the central axis of the corresponding flow channel at a point along
the flow channel at which the adjustable valve is adjacent and is configured to constrict a
lumen of the flow channel to decrease the mass flow of fluid.
9. The device as in claim 8, wherein the adjustable valve comprises:

a control;

a threaded shaft that has a tip and that is mated to the control knob; and

a clamp into which the point along the flow channel is positioned;

wherein an axial rotation of the control in a first direction progressively moves the
threaded shaft towards the clamp to a closed position that constricts the lumen of the flow

channel; and
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a spi ke plate positioned downstreamto the cartridges; a second plate
positioned downstreamto the spi ke plate; and a conpressible |ayer
posi ti onewioket2nserst he spi ke plate and second pl at e andPcmtus2e42i08d156 | ow
channel s are formed. WD 2012/ 151295PCT/ US2012/ 036150 17. The device of
claim 13, wheylgiréinan Qi estation bfabe coitrdl i adecond! dircofiort progRissit €N nidgs dte

| east one channel that extends substantially parallel to a central axis

the m xithgadsashsd away fomhe e & apfopenesd pRstpn (RarbPwNdsHae dypen PEﬂH»’ew ce
S p03|qu?agmharan upstream portion of cartridges. 19. The device of
claim 13 urther conprising a spike plate positioned upstreamto the
cartridge and having at |east two cannul ated spikes configured to

comuni cat e th an interior_of the carfridge and at |l east two uptube ports
confi gu@d ﬂ@&wa B GO B RE ot gﬂmﬁge COMPriscs:

a control;

a roller that is mated to the control;

a ramp that has an axis that is positioned at an angle relative to an axis of linear
movement of the roller;

wherein the point along the flow channel is positioned between the roller and the
clamp;

wherein a movement of the control in a first direction progressively moves the roller
along the ramp to a closed position that constricts the lumen of the flow channel; and

wherein a movement of the control in a second direction progressively moves the

roller along the ramp to an opened position that rebounds the lumen of the flow channel.

11.  The device as in claim 1, wherein the adjustable valve is positioned within a lumen of

the flow channel.

12. The device as in claim 11, wherein the adjustable valve comprises:

a control;

a needle having a tip and positioned within a valve body;

wherein the needle is mated to the control,;

wherein an axial rotation of the control in a first direction axially advances the needle
within the lumen of the flow channel,

wherein an axial rotation of the control in a second direction axially withdraws the

needle within the lumen of the flow channel.

13. A device for mixing a plurality of fluids to form a mixture and for dispensing said
mixture, comprising:

a plurality of cartridges each configured to contain one of the plurality of fluids;

a plurality of flow channels each having a central axis and each configured to

communicate with a corresponding one of the cartridges;
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20. A device for mxing a plurality of fluids to forma m xture and for

di spensing the m xture, conpri sing: a plurality of cartridge

assenbl i esp 2eexi31artri dge assenbly conprising cartri dgectarsteigusadot o
contain one of the plurality of fluids; a plurality of flow channels

each having a pluratiny BRitidegenacttl padlgible aaBentsdhl pc%iﬁdilad ad]dc@ﬁ(idﬂ oa®of kigur ed
0 comrunl cate with a correspondl ng one of the cartrid wherein the
di anet erflQyf chawglstangvpdiysighhe plong ad$e10@é4 pyis sha g mof sz eltf@ the ipgaigal i pEwor at e

of fluidy ﬂ[sﬁ!"ﬂ}afs{ ﬁ&‘@vtré‘c@ngﬁ{/ rfﬁﬁ&"ét&@dnr@orﬁ%éédr%%on%#{g dagtrﬁag@r ation of the

devi ce; asse conpri sing ‘body having a
m Xi ng chanmber mamdbld boHuhaling\a @hrality ef ml@aedmhcmmﬁggmded comnomnmivithtae

with a correspanding flaw channel throu h th id fromthe

car t ri dgerSIPNAB R éﬁ%ﬁpwg honpels .t@@ﬁ%ﬁ@aﬁw i e o enmains ng
chamber guFiiRYis RANRIt@B mixing charﬁbesf%hng'oﬁﬂﬁﬁ@rg within the manifold body
adj acent to and sized to subStantially and similtaneously close the inlets:

a spring di sposeddiwgpashi nvithire theemarfitslldi bodydgdjacentito and sizesl toi sbsantiillyposed
W t hin tEe. rr%nifol d body between the seal and the spring, wherein the
spring it HB ¥abl e between an ext ended position in which the spring engages

the piston taq poee disPescdsithih ehedm&iliRsi€HodOBdtive@tht Radl afdBShan, ivatldrein and
si mul taneously closes the inlets fromthe flow channel s and a conpressed

posi ti orsPrinats meveble hetwsempn gwigpded pesitiarein; whish $he springnensagesi thF IDtemte
similt ar}ﬁ(%'éstjhg sEREa Ef&ged 8&5%0%1 h stuBStalgtka?l\y aﬁa%ﬂﬂﬁ{a%musly closes the inlets from

the flow channels and a compressed position that moves the seal away from the inlets to
substantially and simultaneously open the inlets to the flow channels;

a dispensing pump configured for communication with the mixing chamber and
configured to draw fluid from each of the cartridges; and

a nozzle configured for communication with the dispensing pump and configured to
dispense the mixture,

wherein during operation the dispensing pump draws a volume of fluid from each
cartridge through the corresponding flow channel and through the corresponding inlet into the
mixing chamber to form the mixture, and

wherein during operation the mixture is drawn from the mixing chamber through the

dispensing pump to the nozzle.
14.  The device of claim 13, wherein each cartridge is removable.

15.  The device of claim 13, further comprising at least two closure device each

configured to substantially close a corresponding one of the cartridges.

16.  The device of claim 13, further comprising:
a spike plate positioned downstream to the cartridges;
a second plate positioned downstream to the spike plate; and
a compressible layer positioned between the spike plate and second plate and into

which flow channels are formed.
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a di spensi ng punp assenbly configured for communication with the manifold

assenbly and configured to draw fluid fromeach of the cartridge

assenbl i ewQ 2051295 a nozzle configured for comruni catrcomsesizioddise

di spensi ng punp assenbly and configured to di spense the m xture,

wher ei n 1dur i Ntheogeict dfadtaitrh €3, diispein sinngitg@wipfack as sideevalbbithe mstod hug at f r om

each cartridge assenply through the corresponding inlet into the m xing

chanmber %5t P sHANRY thatexisnds Sv%ﬁ@ntlally parglisa Fud FEYIH ¥ O b MHKING I heRBCT xt ur e

is drawmn fromthe m xing chanber through the dispensing punp to the nozzle.

21. The device of claim20, wherein the dianeter of each flow channel is

di f f er entt8. f r oFhet fevichi afretaen ¥, whreciotthe rcldsuswdachan e pasitiorRd. inTdre uperciace of

cl ai m 20, f.ur(tggcer .aorrpri sing a plurality of independently adjustable valves

each podlfiYh¥FHHIESmmuni cate with a correspondi ng one of the flow

channel s to adjust the mass flow rate of fluid drawn fromthe corresponding

cartridge. 23. The device of claim20, wherein an outer surface of a side

wal | of 1%he pitstdnvideasf daiml ehsfurtberecontraivmg a spisie péste posdgonsdbmpistienrn 40 the

parall elca}’tlgldge %5a thra@{ngaa)&l Iseas(%ftvx}ohgan%uﬁllte%gqu gsrrpoenrﬁgured to communicate with an
interior of the cartridge and at least two uptube ports configured to communicate with the

flow channels.

20. A device for mixing a plurality of fluids to form a mixture and for dispensing the
mixture, comprising:

a plurality of cartridge assemblies, each cartridge assembly comprising cartridge
configured to contain one of the plurality of fluids;

a plurality of flow channels each having a lumen having a diameter, a central axis,
and each configured o communicate with a corresponding one of the cartridges, wherein the
diameter of each flow channel is directly proportional to a mass flow rate of fluid drawn from
the corresponding cartridge during operation of the device;

a manifold assembly, comprising:

a manifold body having a mixing chamber and a plurality of inlets each configured to
communicate with a corresponding flow channel through which the fluid from the cartridge
of the corresponding cartridge assembly is drawn into the mixing chamber during operation;

a seal disposed within the manifold body adjacent to and sized to substantially and
simultaneously close the inlets;

a spring disposed within the manifold body; and

a piston disposed within the manifold body between the seal and the spring, wherein
the spring is moveable between an extended position in which the spring engages the piston
to move the seal to a closed position that substantially and simultaneously closes the inlets
from the flow channels and a compressed position that moves the seal away from the inlets to
substantially and simultaneously open the inlets to the flow channels;

a dispensing pump assembly configured for communication with the manifold

assembly and configured to draw fluid from each of the cartridge assemblies; and
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a nozzle configured for communication with the dispensing pump assembly and
configured to dispense the mixture,

wherein during operation the dispensing pump draws the volume of fluid from each
cartridge assembly through the corresponding inlet into the mixing chamber to form the
mixture, and

wherein during operation the mixture is drawn from the mixing chamber through the

dispensing pump to the nozzle.

21. The device of claim 20, wherein the diameter of each flow channel is different from

the diameter of the other flow channels.
22.  The device of claim 20, further comprising a plurality of independently adjustable
valves each positioned to communicate with a corresponding one of the flow channels to

adjust the mass flow rate of fluid drawn from the corresponding cartridge.

23.  The device of claim 20, wherein an outer surface of a side wall of the piston has at

least one channel that extends substantially parallel to a central axis of the mixing chamber.
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