5 PRI NTI NG DEVI CE FLU D RESERVO R BACKGROUND 10 [0001] Sone
printing devices need to punp or otherw se nove inks or other fluids
bet ween vari ous conponents during printing and/ or mai ntenance
processes. A fluid reservoir conponent is often configured to provide
the ink or fluid to a fluid ejection mechanism such as an i nkjet
printhead. The novement of fluid and air into and out of the fluid
reservoir can lead to the formation of 15 froth, which can reduce the
ef fectiveness of the fluid delivery systemand possibly affect
printing. [0002] Accordingly, there is a desire to design features
into the fluid reservoir that allow for adequate fluid/air flow
whi | e avoi ding, or otherwi se reducing, the formation of froth
therein.. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0003] The fol | owi ng
detail ed description refers to the acconpanying figures. [0004] Fig.
1 is a block diagramillustrating certain features of a printing 25
device including fluid reservoir, in accordance with certain
exenplary inplenentations of the present invention. [0005] Fig. 2 is
a block diagramillustrating certain additional features of a fluid
reservobr, in accordance with certain exenplary inplenentations of
the present invention. 1 - - - ------------ - -
------------------------ PRINTING PEVICGE FLUID RESERVOIR[ 0006] F| g. 3Ais
a diagramillustrating certain features within a chanber of a fluid
reservoir, in accordance with an exenplary inplenmentation of the
present invention. [0007] Fig. 3Bis a diagramillustrating a bag )
arranged within the chanber 5 of reservoir in Fig. 3A in
accordance with an exenpl ary |ﬂpﬁ%“ﬂﬁ%ébﬁ%ﬁ) of the present

i ”‘éﬁ”t 1on. [000@bot] &om@@rmﬁn@ddv:aﬁ ABed ltd Waihipabk BHeAviE8Shove ks or
menber

art aﬁge?luyc\fs between various components during printing and/or maintenance

processes. A fluid reservoir component is often configured to provide the ink or

fluid to a fluid ejection mechanism, such as an inkjet printhead. The movement

of fluid and air into and out of the fluid reservoir can lead to the formation of

15 froth, which can reduce the effectiveness of the fluid delivery system and
possibly affect printing.

[0002] Accordingly, there is a desire to design features into the fluid
reservoir that allow for adequate fluid/air flow while avoiding, or otherwise
reducing, the formation of froth therein..

20
BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The following detailed description refers to the accompanying
figures.

[0004] Fig. 1 is a block diagram illustrating certain features of a printing

25 device including fluid reservoir, in accordance with certain exemplary
imptementations of the present invention.

[0005]Fig. 2 is a block diagram illustrating certain additional features of a
fluid reservoir, in accordance with certain exemplary implementations of the
pnesentinvenﬁoﬁ. |




t he chanber of the fluid reservoir in Fig. 3B, in accordance with an
exenplary inplenentation of the present invention. 10 [0009]Fig. 3D
is adiagramillustrating the resilient nenber arranged wthin the
chanber of the fluid reservoir in Fig. 3Cwith the bag defl ated and
conpressed, in accordance with an exenplary inplenmentation of the
present invention. [0010]Fig. 3Eis a diagramillustrating the

resilient nmenber arra\r/:ﬂggq 15 within the chanbeea?f t he
HS @

| I [ flui
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accor dancebf\[/%g?i aﬁsgﬁ}aggh@fa)éc&ﬁahmaéﬂl Rkefipidri @mpledssitition of the

i nvention. _ iIs a cross-sectional view di agram
i |l ustratipigsantpyeni@n of the bag within the chanber of the fluid

reservoir in Fi . hA; L fxedpktainthe chamb
i npl enent at i on[‘g*miﬁg' %?é%gﬁgg?%@gﬁsﬁ%ﬁn@ ?%g%%?raF?g. 4 s Zr? am'er
i somet Bi ¢ afiteyfddrederait indtig.idp, de accardarice it &g exgmplap impiemendaiian, o r

in nore det.a) i dance with certain exenplary inplenentations
of the preoéfg!lrlé prielrsl'grgﬁﬁ\?%{?gﬁ[ 0013]Fig. 5A is an isonetric diagram

il lustrating c¢eand]Rigt aGtis peagramallustating Rireglientdprinberarranged within
reservoir,,in ] 1Al | e I W qall ! f
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ol eridht at 1 ondoeReifie, T EEHRBRET (s da RS i (BB RCAbY amanged
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IS an jssonRiihGhelichemder iof s fiuialt fesgrvoierin dtig. aSswitibitied bag edgnificestipf a
Spring £ heRERAS, i SReCHAAER U Ph DT DHRPERYeT g B breltne
of the prigg&mionl nvention. 5 [0017] Fig. 6Ais a top view diagram
'ITustrating Ce[E)&'?’i]rE]:iJ. 63% %rae Scrggs—gecggl%l view diagram illustrating a portion of
the bag within the chamber of the fluid reservoir in Fig. 3E, in accordance with
20  an exemplary implementation of the present invention.

[0012] Fig. 4 is an isometric diagram illustrating certain features of a fluid
reservoir in more detail, in accordance with certain exemplary implementations
of the present invention.

[0013]Fig. 5A is an isometric diagram illustrating certain features of a

25 multiple chamber fluid reservoir, in accordance with certain exemplary
implementations of the present invention.

[0014] Fig. 5B is a top view diagram iliustrating certain features within the
multiple chamber fluid reservoir of Fig. BA, in accordance with certain exemplary
implementations of the present invention.

30 [0015]Fig. 5C is a cross-sectional diagram illustrating certain features
within the multiple chamber fluid reservoir of Fig. 5B at line A-A, in accordance

with certain exemplary implementations of the present invention.




as in Fig. 5D, in accordance with certain exenplary inplenentations
of the present invention. [0018]Fig. 6B is an isonetric diagram
illustrating certain features of a bag as in Fig. 5D, in accordance
with certain exenplary inplenentations of the 10 present invention.
[0019] Fig. 6Cis a side view diagramillustrating certain features
of a bag as in Figs. 6A-B, in accordance wth certain exenplary

i npl enentations of the present invention. [0020] Fig. 7 is an

i sonetric di agi@OnelFigusir i angiseetrig wiggeam uillesirasing acerteln @ssambiasht
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accordance w ment atl ns o pres
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certain f r spring as in Fig. 5D, in accordance with
certain e%ﬁ%@@’%ﬁ@'emnt ations of the present invention. 20
[0022] 5Fi g. 8C[0G17} Fig. &Atis i tew viivadragrarh uiustreting tdrtain femtineg of ladbag

) 28,22 g, B0 Ry B B RO ¥ p,

si de vi eWpdeagit&mehtmt her illustrating the spring as in Figs. 8A—
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i 11 ustrat ibag seihtFEignsD de hotardasce with ckraini exgmplsp hmplgmestationsiof the
8A-D, .in accor&%ance with certain exenplary inplenentations of the
pr eseﬁp i RYEIRT HWGHF%ZS] Figs. 10A-Dare diagrams .illustrating

exenpl ary Isnﬂl e atl oS haneS with &8 ar}ltl elxgr\ﬁ%re'zry lmpler%ent-a-t:bﬁé of the

B o
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accordance with certain exemplary implementations of the present invention.

[0021] Figs. 8A-B are isometric diagrams illustrating certain features of a
spring as in Fig. 5D, in accordance with certain exemplary implementations of
the present invention.

20 [0022] Fig. 8C is a front view diagram further illustrating the spring as in
Figs. 8A-B, in accordance with certain exemplary implementations of the
present invention.

[0023]Fig. 8D is a top side view diagram further illustrating the spring as
in Figs. 8A-B, in accordance with certain exemplary implementations of the

25  present invention.

[0024] Figs. 8A-C are isometric diagrams illustrating certain techniques
for forming a spring as in Figs. 8A-D, in accordance with certain exemplary
implementations of the present invention.

[0025)Figs. 10A-D are diagrams .illustrating certain techniques for

30 forming a bag, in accordance with certain exemplary implementations of the

present invention.




[0027] Fig. 1 is a block diagramillustrating certain features of a
printing device 100 including a fluid reservoir 111, in accordance
wth certain exenplary inplenentations of the present invention.
[0028] Printing device 100 includes a fluid supply 102 containing a
fluid 10 104. Fluid 104 may include, by way of exanple, a printing
related fluid such as an ink, a fixer, etc. Fluid supply 102 is
coupled to a conduit 106 that is coupled to a fluid delivery system
108. Fluid del [0026yFigy 40Ers mﬂiagmmdmidt@ﬁngcbeﬁaimfﬁMesmf art mdlatgids e

To6. " ui BBt YbFS oyB i PEORPACH ) el Bl R oroBrL

ot her w se tHopkeavinegntioand/ or air m xed w t h fI uid (e.g., froth) to
nove to and from fluid supply 102 through conduit 106 at tinmes.
[0029] Fluid delivery system 108 is al so coupled to a conduit 110
which gs further coupl ed toDETAILED PESCRIPTIGNLL. Fluid delivery

system 108 is confi redto cause or .ot her.w se_all o)
nove to and frﬁ}@h #@&P\?S? l@iﬁm2®#FﬁFl%§ﬁﬁﬁlgﬁg Eeslél% EsgnAt{ﬁgd
del i very %néstc@rmomﬁcluamglasmd:mbnwmetd Incae@vdamcewithotaraimesemplahow
air and/or air mxedvm veto and fromfluid reservoir

111 throu@ﬁp@mﬁﬁtpniﬁ pr??‘fﬂg@"e[‘ #30] Those skilled in the art will

recogni ze that [ddZ%EF'ruﬁ'tﬁigl Yok $wtrﬁ>|ndb@8a ﬂmaysumaaqﬁ mcmamnme flidps,
val ves or ot her

[ 303L110n (19t FNElVmaY (NaHAS: B8Ry of PXable, AT INAS SAGH SRS Ueties
that is Ganhk, Qeurfé} ER. rolig shbuyeloi%lc@m@a ved doRtigiti gbs tham ducdupled.

W t hi n chanber’ are at | east aone inflatable ba

resilient t@r@rﬂs@ dﬁ’ﬂ’@"! pste J@8t fidyid dfivery g¥stamp iy Wﬁ@rﬁaéﬁﬁﬁ?%ﬁ or
that hel pg, -t QnaRyidd aa'uewamﬁl&smaeﬁ RrrkPheasd fom Ridvstipy 1w2ampetighl 12.

[0032] Fluid reservoir 111 is further coupled to a conduit 118, mhlch

i s furtheendeit pPedriid %P[‘W"Mlsds’@j"é&% ifgelne cARfgwsd i eauss o offgerwise

printiag, fibii £ d¥or dir mixed with fivid (&.y- ; frothy formove torard from"frwd* suppiy
...................................... thin chanber 112

sel ect i vel'p2dhepmghtepne it @ aftwes. ng rrechanl sm 120 through condw t
118. Fluid 104 gﬁ’qugfﬁ dﬂ&é};v%wﬁrﬁt&ax 965 ﬁsnasa%haau m%&ﬁdw@ﬂdmch is

selectively egj rou or nore nozzles 122, for exanple,
onto a prifmther coupled to fluu:i reservoir 111. Fluid delivery system 108 is configured to
cause or otherwise allow fluid 104 to move to and from fluid reservoir 111
20  through conduit 110. Fluid delivery system 108 is also configured to cause or
otherwise allow air and/or air mixed with fluid to move to and from fluid reservoir
111 through conduit 110 at times.
[0030] Those skilled in the art will recognize that fluid delivery system 108
may include one more pumps, valves or other like mechanisms and/or controls
25 (not shown).
[0031]In this example, fluid reservoir 111 inciudes a chamber 112 that is
configured to hold fluid 104 received through conduit 110. Within chamber 112
are at least one inflatable bag 114 and a resilient member 116 that together
provide a bag/spring accumulator that helps to maintain a desired baékpressure
30  within chamber 112.
[0032]Fluid reservoir 111 is further coupled to a conduit 118, which is
further coupled to a fiuid ejecting mechanism 120. During printing, fluid 104




medi um 124. 5 [0033] Fluid 104 that is not ejected may be returned to
fluid supply 102 along with any air, for exanple, by the action of
fluid delivery system 108 via conduit 118, through fluid reservoir
111, through conduit 110,. and through conduit 106 to fluid supply
102. In this manner, fluid 104 may be circul ated and/or

re-circul ated though printing device 100, and/or air renoved. 10
[0034] I n this exanple, conduits 110 and 118 may each incl ude one or
more conduiitbin pha@abgr AS2fiar selectivelyl dewmatydfliid ﬁ'egtingl mddhanidm 120
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external apfor@ééndutsenter into chanber 112 when a pressure difference

bet ween the extern eric pressure_and the backpressure within
chanber 112 rea@ﬂég‘ﬁ& Tﬁ-‘ﬁ?‘@‘gﬂlﬁféﬁtﬁ \}bF'g Aj fluidggseryoir (i1, qonguisd18 and

entering ifig g e@diiﬁgﬁﬁécﬁbl}?srﬁﬁzwxﬁaybldbtﬁn%nég@onf@rca ?Zég@pﬁ% tha® nidvewn,

air bubble 220 is directed froma first region 2 to a second
regi on 224W{H {eRPsctiRdngdrm - by a  bubble director 208. 5 -- -

i 15 """" [00368TAttention ~is~ now ~drawn™ to Fig. 2; which IS"'b'loc‘k"l"agi'é n-

Here, for Wsiling ceaisbaddiianabiqasires obTivig resarvelr d4t-ebiers fluidresenay
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region 224 with air
housmg 200 and crown 202 form chamber 112. As in Fig. 1, chamber 112

includes bag 114 and resilient member 116. Bag 114 includes a fitment 204 that

20 fluidically couples the interior of bag 114 to the atmosphere external to reservoir
111, represented by external air 226. Air 226 may change the volume occupied
by bag 114 within chamber 112 through inflation and deflation. Resilient
member 116 is arranged to contact bag 114 and to apply compressive force to
bag 114.

25 [0037] Within chamber 112 there is a bubble port 206 that is configured to
allow external air 226 to enter into chamber 112 when a pressure difference
between the external atmospheric pressure and the backpressure within
chamber 112 reaches a threshold level. Air 226 is illustrated entering into
chamber 112 an air bubble 220, for example. As shown, air bubble 220 is

30 directed from a first region 222 to a second region 224 within chamber 112 by a
bubble director 208.




space 218. The introduction of air bubbles into chanber 112 via
bubbl er port 206, during certain active fluid novenent cycles in
which fluid is noved into 5 and/or out of chanber 112, may lead to
unwanted | evels of froth or foam being generated w thin chanber 112.
Bubbl e port 206 and bubble director 208 are configured to help
reduce the devel opnment of froth in chanber 112 by directing the air
bubbles fromfirst region 222 to second region 224 along a desired
path rather t[G03s8}HeR!, Sorakbhopic)gubble diectobAddiscludtmted ae directisigyair

th h fl uj t 10 tipe. [Q039] T Kill.ed.i art
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vertical dohfgirk@%o h_b?fr@&iﬂ@thei deVeRIPRRErROF 6%, intdhambier 912 apdirseqrnd

regions may have a different orientation to one another, and/or
Wit hin thé‘}‘/% RHrvbblesHom Bk rpaien 22840 seeRnsEcioR 2 34R/eng aKpsired path

"hor i zont ghiheARYNNIMpR i MBRTHY the @il IBbRISI t8 Mise AREIYhroughTLE] ORI &%y
spatial arrangenent and the bubble director in'such’inplenentations
woul d 18e tdRssi gned to direct bubbles along one or nore desired paths

fromthe first t[émg?ﬂoshetékiﬂetﬂﬁnﬁﬁégﬂ%iﬂ?Eﬂ'jo‘éﬁiz_e[t%% ARlivsRdn RNLdh
re s d d f

the term"first i on efined as a contiguous 25 region o
space wi t Hirst regionadzeanchepeeiegios 224lnesy gependiigc UPehHie 88F9bPf gas

ent ering Il dkBRCFIATRRR/f HYED of AiaRupal Rafor L enters into the

first region an e wthin the first region. The term
"second regi on'[0]lste $xarenle showndiaffiged e examejaynfiirst aggseeond

Veact oho TPOEE e eRball® GERRRUAH (SR8 | Bronc e dR0bLBEn o
the fl ui d bbblerR06hand air spagedidwithdrpblesdirectoradSadesigngchtndirgpt the
bubbl e 22 ' j ' ' - hubpl
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---------- implermentations; the-first and-second regions-may have a different.orientation to - - -

20 ‘“horizonfal” andfor "diagonal” orientation, and/or a more complex spatial
arrangement and the bubble director in such implementations would be
designed to direct bubbles along one or more desired paths from the first region
fo the second region. ‘ '

[0041] As used herein, the term "first region” is defined as a contiguous

25  region of space within a chamber adjacent to a bubble port such that air or gas
entering into the chamber through the bubble port enters into the first region and
forms a bubble within the first region. The term “second region” as used herein
is defined as a region of space within the chamber that is separated from the
bubble port by at least the first region.

30 [0042] Hence, bubble 220 is formed within the fluid 104 in the first region
222. Sometime after forming, bubble 220 rises and is forced or otherwise
directed by bubble director 208' along a desired path {o second region 224.




[0043] As shown in Fig. 2, a fluid outlet 210 is configured to allow
fluid 104 to pass through to fluid ejecting mechanism 120. Here, a
screen or filter 212 is provided over fluid outlet 210. The use of
such filters is well known. [0044] A port 214 into chanmber 112 is al so
provided, in this exanple 5 through crown 202, such that fluid 104
(and/or air) may be introduced into and/or pulled out of chanber 112
by fluid deIiver SYSten1108. There is also a fluid bypass 216 that,
in this exanpl el004%1 Aa$8oWA D fith 4 uBiid puileb2iis eerdiarred2ipoallow fluidi d
reservoir K Y t I | or
air from tJr %i.té Irb%%%q{lgjog%‘? it%klmﬁéééﬁcghps@é%ﬁ g@Bbﬁ?&gbé "’fé’h%rg%'?? 14
may be 10 P& imwavided overiid oytles 2d8nthe uss ofcughiiiers iset knewser voi r
111 may be tilt EOS. L i y tyat ]
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U1 e Tt olpBHEh 40 noaPRE Bhieh BRI ned e Rl 1 Wy BB e e
a labyrinth or [O0BBTFihs .k SAHR ahner e:jiég(}amss mmhtingiscér&iwmffhttkémmithin
0048] | Fig., 3B . 114 | t.0. t 302 i it t 4.
Ry, | B R CneAterdares Wit Sekaind Bt miate SR FRRblAEET jor he
surface 22prezedtibegntichl4. The arrows associated with resilient nmenber
116 in these draw a 25 intended to,illpustrate the .
expandi ng/ conpr@glégﬂ:ggf ggcﬁh%‘%\?i sy apfor H IGF'%'H SiRbion PRYidstt R¥en
i nn_elr _ mt I hﬂ%ﬁ@@@%%&rﬁiﬁdink?ﬁingim Q?4,b@iﬁb§ﬂ niemgarrh@c?rﬁ VitfaBhing
resilient nmenbe . Thus, rexa i.n Fiqg. a L s
deflated ER¥ iugﬁ %Lﬁaffh bHable ﬁe%&ﬁoﬁé&aﬁﬁgmf ﬁ%@agtr pariiglyoalopgg
114 has pumhedwap@urfadé! 228 bPREUSIMA DS Abdle bubBle ot TN Fiaidyeutitienobag
114 is infl at edb%@ﬁ{‘ﬂ% illustr esilient nenber 1%_6
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s pushed Badeched ippbiss seerey Bycier 212, PG hyee it Putongag oL
i 'l ustr at egowsind20MIATpdH!302iextdnat estoassl tHeefddric Rbusimepder 116 fully

compr ezsos ed. [0047]In the examples illustrated herein, port 302 and/or bubble port 206
may also include a labyrinth or other like feature (not shown), as is well known.

[0048]In Fig. 3B bag 114 is coupled to port 302 using fitment 204. In Fig.

3C resilient member 116 is arranged between inner wall surface 228 and bag

114. The arrows associated with resilient member 116 in these drawings are

25 intended to ilustrate the expanding/compressive force provided by resilient

member 116 between inner wall surface 228 and the side of bag 114 in contact

with resilient member 116. Thus, for example, in Fig. 3D bag 114 is deflated

enough such that the force of resilient member 116 on bag 114 has pushed bag

114 across chamber 112. To the contrary, when bag 114 is inflated, as

30 illustrated in Fig. 3E, resilient member 116 is pushed back (cbmpressed) by bag

114. In this example, bag 114 is illustrated as being fully inflated and resilient

member 116 fully compressed.




--------------- [ 0049] As shomn when fully conpressed part of
resilient menber 116 contacts part of bubble director 208. Even with
such contact, bubble director 116 maintains a path 404 between the
first and second regions. Indeed, in this exanple, path 404 is
actually at least partially enclosed by resilient member 5 116. As

' cross-sectional viewin Fig. 3F, part of bag 114
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and second re ions., Path 404 may therefore be at Teast part
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di rect or 20igGtacRQf Bintains @mibsmm“/eemma firat ard seashdoreigiomesd| Bathr om

I nner surf e 402a-b tend to
di rect bubﬁ?ﬁﬁﬁg?r%ﬁ?grg%tt%%ougﬁi %%CgogéngGﬁgrong pat h 404.
Here, path 404 [085@%dfote Lﬁhatynd:rimlaﬁémgmﬁl ik iltustiatetd a® baiigaspaqas tsuch
occur syfpet -5k hd
i || ust r(gt etgﬁ%nll!%gﬁs%g @%ﬁséiegﬂt% ﬁ? t‘}ﬁg“%%g]a”%r@ﬁ@ is Visle
i mpl ement ainitbissrossnseaionalniesy. gui des 402 may be used. In still other
i mpl enent ati on I .par ui de-.40 be full ncl osed at
| erent at  onsopshn @R pal, dodl 5403 WS 4t bopichases
when r eserlig$trating teriain feaime&stm‘@xenmarﬁbhmls divedtbl 20PBrhorddetdip St ay
wet ted | onger ect 8 further
i ncl udes a basi5 ﬂ%@%iﬂ[s egﬁlﬁ'p%wba@g[%ﬂbj ?qui({%;n{;ﬁpgs gwar%‘l' S 46D 408
ext endks at thtaemen@autwanﬂlytﬂm immgr saxﬁanelwalaBEB and \a@r@lé wafhrm b@ﬁiﬁb@
ort 206. 0 nt Here, the
(F:)ont our of ?%gjéoéil'r% b?)gqs tg trﬁf&%r tB b?%‘rlibﬁé Rraprqz% qlAng Al Adee
of bag 114!4mepatﬂ4@;®mtlfnnyoemxﬁﬁe@mntw\/sﬂél1 Wbtdsec@té&%@ﬁrsmmegﬁ‘e

hel ' I
2? Oﬁgn;gg;paﬁ'{ OP res%enp mem%/erah% d?or 2 ?‘5146 eg aseliI strcsi;llterde%t Figg.ng—eF?

respectively.

20 [0053]In other implementations, one or more guides 402 may be used.
In still other implementations, all or part of a guide 404 may be fully enclosed at
all times.

[0054] Guides 402 may also provide a capillary function when reservoir
111 is inverted that allows bubble port 206 to stay wetted longer

25 [0055]in Fig. 4, bubble director 208 further includes a base 408 between
guides 402a-b. In this example, base 408 extends at least part of the way
around and outwardly from bubble port 208. Base 408 is also contoured in this
example. Here, the contour of base 408 allows for a more conforming fit with
the side of bag 114 when it comes into contact with bubble director 208. The

30  contour of base 408 may also be designed to help direct bubbles along and/or
towards path 404, reduce the size of the Iirst region, and/or help to keep bubble




towards path 404, reduce the size of the first region, and/or help to

------------------ - - ----- port 206 wetted (e.g., by holding some
fluid next to bubble port 206 should reservoir 111 be inverted for
time to tine). [0056] In this exanple, base 408 is separated fromthe
bottomor floor surface of the chanber by a stage 406. For exanpl e,

stage 406 REY 406 wettedd@da b NRking semen fukiinext wupwehle nest 266 should

features ofedaRi¥l £11RRF v fof AREAb tibg).cer tai n -i npl enent at i ons,
[ 1

bubbl e port 206 includes a ball that fits into a shaped opening. To

function properli0§56He thigteemaie breendeh is sepasater faavd the mettopeo fioprs
wal | shoul ; [ ' ndgt i L€ i
f1uid). Asgglﬁ%v?ga f ﬂ*%?@?“&?“tb? ﬁ%@ﬁ??’heféﬂhgﬁd’%ﬁi ﬂaag}@ﬁh%%"'b & 58ort
in a webt efeadedlaegin fopn, angforseigpert eertain fgstinea of belekle poe 2060 may be
provided to all i : S .
Here, capill arym gg Iﬂfgﬁ%ﬁfdn@%\@en S ?hé@%}g%égﬁngﬁéﬁdﬁga;??lﬂ%gtBtgse
408 as a gindwashaped epaniagd Torftnctiondoroparly thedoterfad® betmeen the diatl @sidon

i nt hanb . t he. £1.00r . 1 hi .

cap | ary. T, gueninGEvaiCSdd be Ml if 81yt opfbot .o, CRRF Blip,

action 15flyid). babishewpdn Figre6 to heipS8itharrheiih enaintainpiubblenpom i a weittgd4,

and ovad DOBAAgHE b s Doty Alutera it el WY pfEEALR AR Yo

conf i gur edmoge fpast stagead8s sindatidsbad08. f eltrer eaplbly ifeaturt il Dgxtdrdggbl e
t 206. 4 b fi d furth t

50 the_ bubheeh FIS Pt R Blh Ay by and doebingrevsn atabe””

[ 0059] At t eABS @a a protsictr ik chamberg 115 hat wohtbtsi &eaﬂbdrmﬁb&i ]9? thig

di i [ t ut. f t. r |

eaarvor r MolGrhEoubey TEHLALRG RAET s Sel plipRhRu b REP Maneandil

| mpl et atd mikbleoport B@6.present i nvention. 25 [0060] Housing 500

P Ustrated 1 n BRI 6% B5aGble SRAMLT Fig4cRa o8 Aanficlvla's Aot

mul tiple ctdaareisnkitiedt axtérisgsart way buichrandesr bubBer bo@psbenditn feaslirai th

a differen col or and/or type of .ink, [0061 pbusi ng 500 i ncludes an
edge 502 ié”pw IsExgnple thtcégﬂurteg tgﬂ{ﬁh@[’ aSS|st]ca|p_>|ﬁlary fegture 410 in wetting

bubble port 206. Notch feature 514 may also be configured to further support
20 the bubble directing feature provided by bubble director 208.

[0059] Attention is now drawn to Fig. 5A, which is an isometric diagram
iliustrating certain features of a multiple chamber fluid reservoir housing 500, in
accordance with certain further exemplary implementations of the present
invention. |

25 [0060]Housing 500 partially defines six separate chambers 112a-f,
similar to those illustrated in Figs 3A-F and 4. Here, for example, when used in
a multiple color inkjet printer, each chamber 112a-f may be filled with a different
color and/or type of ink.

[0061]Housing 500 includes an edge 502 is provided to attach to and/or

30 otherwise mate with a corresponding surface 702 of a crown 700, such as
shown in Fig. 7. In this examble, housing 500 and crown 700 are formed of
plastic and edge 502 and surface 702 are designed to be sealed together as




30 otherwise mate with a correspondi ng surface 702 of a crown 700,
such as shown in Fig. 7. In this exanple, housing 500 and crown 700
are formed of plastic and edge 502 and surface 702 are designed to
be seal ed together I I e -
e - - result of therma
energy applied thereto Those skilled in the art will recognize that
other materials nmay be used to form housing 500 with crown 700

and/ or. oehelt oftitehodisenengy baplimetljeteto affhash skibeds imipe SOOWiHINE cogwiam

700. [0062] Fig ﬁgaté%,@nﬁg, & 36 38hAbILA B8H Wit H%wna%d‘gndl,%o

features anber reservolrr
Here, for etkanpketodé naydre ngzi tosattacth hosging6@@ aheé cevas’/ ki ng

soms of the 1 AI0AER PR ASe R RBaT ErbRE Rbaf b R e iR e ™
housi ng 50utibleFtieamiseB flatd réseevoirihduside580. Hédre, 0 @xampls)diller 242kei ng
arranged i 10 with a wall 510 having a

H%ut%%ﬁ ort 206t in conttact
desired sHapEH %ﬂ?&&’t% BT or nmti on. [0064] Bubbl e port 206
(before the bal[bOG:ﬁFigWSﬂ’g‘tl ised) croey- sbetidmaedildgvami hiustratingy sbimel of ltasber

112 vvithf uri.n factu e. .Thi 0Cess ,i.S
easi er bec&@gﬁe’t Wgh'BEBe H’B't@tﬂ ﬁq?ﬂ%té% e?‘ﬁré'P'éli’ usigg P@? OgF ‘nggé'é pg
fill. [O006&RIA FHgre, PaIliso6as shewnels beingliafrgnged in butsdle pbitra@sentl dornpd et
chamber_ flujd ervoir hqousin af.ter .jnsertion of

bag 114 [ g b SRt P Y eR g Peamalgs BPE o ffatoRr o | §

accordance Wt f{ogsn]mbﬁleeps@mw xfoefmeptrerraﬁtt @ irglledl hie ber a§@cntto
invention. As il]ustrated #I directional . arrows, ba

mecall o8 st oAb o1 Gt a8 15yaEBl5) UGS, MARBTRctiFa0 T e 1

port 302. JrBees%sOséleasaek Qé&hslﬁhé bad iscamppassad RBek sRIer dfahaka fordf.
chanber 112e between 35%al§o%ﬁ 4 and the-inner wall surface. [0066]]n one

exanpl e, chanbdP0asl¥ig. IsppIgRiGAigaram Hivsiralinghmuliiele seambeoigd
and hag aWe'sB%fr%HsM@\'ﬁBﬁ%uﬂﬁ aheaheﬂlﬁgéﬁ;o@agbéglﬁ@gﬁmsﬂent Rlagter9cc

when fully inf ate ag 114 occupl es about 2cc. Thus,
bag 114 cahli(sivet easatfoPringk tB‘P"efﬂ uind ageRrdaneey Wity Gestam SXPRWIENY n a

25 deflatg ﬂtp?él@%ﬂai] oF W&s&ﬁzlnvérgBﬁ7] A@aﬂugt%e t?ﬁ‘e hectisfal

than a | ength , but taller than a EI% chanber
112. \Wen @li¢wsikag, 1’bta§ lmqtalled)utﬁféasﬂwmﬁgfcg@@awée ycoumlng fitment

204 with port 302. The spring (116) is then compressed and inserted in
20 chamber 112e between bag 114 and the inner wall surface.

[0066]In one example, chamber 112 is about 10mm wide, 22Zmm high
and 80mm long, and has an internal volume of about 15cc. Bag 114 occupies
about 9cc when fully inflated. When deflated bag 114 occupies about 2cc.
Thus, bag 114 can displace about 7cc of fluid 104. Bag 114 is inserted in a

25  deflated state into chamber 112.

[0067]Bag 114 may be shorter than a length of chamber 112, but taller
than a height of chamber 112. When inflated, bag 114 touches ceiling surface
708 of the crown 700. Because bag 114 touches ceiling surface 708, part of the
volume of chamber 112 is occupied by bag rather than fluid. This tends to

30 reduce the variation in fluid volume if reservoir 111 is tilted.
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708 of the crown 700. Because bag 114 touches ceiling surface 708,
part of the volunme of chanmber 112 is occupied by bag rather than
fluid. This tends to 30 reduce the variation in fluid volune if
reservoir 111 is tilted. 10 ------------ - ---
----------------------------------- -- [0068]Attent|on is drawn
next to Figs. 1OA-D which are diagrams illustrating certain

techni ques for form nt? a bag 114, in accordance with certain
exenpl ary i rrpl hPORBHA C‘Hﬁ'@no*ﬁ ﬂf?@l%mgbﬁ@ Fias.e DAY, whiheafe |chag¥agxs

Shoet 1000 oy T SREatP KenRioupd 1F formiB R KRS A TRLEBhod i 2R
reservoir @&qmplsﬁ@mplqm@magw ofhiag B@éetmeveﬂtlonnre | ayers of plastic
andor ouher | pNBOIRYSE! 84 o AARShob kel RS eb OBk AR
sur f ace® 1080w @@ﬁjh@oqonmydehe aarying tshapes eepending dhOtife gdesigh@f a
second sid 1 r ter s a eet
7000 now heseoporh- 6 Heel OS ) AL R At Bl Bhalechs andlia
604. For estasplike mpterigisons of first side surface 1002 may be heat
bonded or oth | - [ r,m seam 604. [007
604 in this exm@??ﬁi )? uegggsgﬁgs E%ﬁ?ﬁ@ge%w FHPE Mt rf?ﬁ‘l‘%gﬁé of
an i nfl at adflleasizgpdrtian opp st Bidefsutfalceﬁmz sorowdh #tte abeect with-igplf. 100
Fi t mentn 20 ttached ta sheet 1000 al ong
or neair0 t'g.gfoPQ %0%&(2&8 i% S'ﬁ)'g E}e%ﬁs)f‘ %%%@ BP ORI ANqCHPh Sudgse-
ext ends t hBlozeejH! 000 nove inas ZéOf@)lcal@B t h‘helmbeslzeﬁéo AT tdyeﬁndérﬁt%r Sc%]h"m
1006. ment.at i Q e 204 | s attached to sheet
1000 and béa%{ oESEFk%'%B%ﬁOE'B“E gifsé Utﬁ‘r ‘6'}3%1%2@3&’ he Rgatdondeder2)
Fi g. 1CE igharwisagitashedl tbgestharatbiftven s€drh 804, f eat ur es ﬁf t he exemﬁl ary
ume with air. in this

gigml)ﬁg “sheet TEHS P Bl Hatapra < pilflokpes Sapsisings am iperior
i nel asts c.100usf aasmﬁa@bklﬂag ik gipesitavisbia @08, adelushare Af i 3905)14
15 an s 2o PR b oot aiatar o cshest Tk plonger poo
oYL oA e i S s i, ST AR SR i
f1 oor surf g gh sheet 1000 into interior 10086. In certain
implementations, fitment 204 is attached to sheet 1000 and bag opening 602
20 . created prior folding the sheet. -
[0072] Fig. 10E is a diagram illustrating certain features of the exemplary
bag 114 of Fig. 10D inflated to a certain volume with air. in tHis example, sheet
1000 includes materials that are substantially inelastic. Thus, as bag 114
inflates with air the shape of bag 114 and placement of fitment 204 along fold
25 608 causes a first end 612a and second end 612b to extend outwardly (as
llustrated downwardly) from fitment 204. In certain implementations, bag 114 is
configured such that ends 612a and/or 612b hold bag 114 off of the floor surface
of the housing to keep bag 114 from interfering (e.g., blocking) filter 212.
[0073] Fig. 6Ais a top view diagram illustrating certain features of a bag
30 114 shaped as in Fig. 5D, in accordance with certain exemplary
implementations of the present invention.
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of the housing to keep bag 114 frominterfering (e.g., blocking)
filter 212. [0073] Fig. 6Ais a top viewdiagramillustrating certain
features of a bag 30 114 shaped as in Fig. 5D, in accordance with
certain exenplary inplenmentations of the present i nvention. 11 - -
[0074] Bag 114 has a tapered profile fromthr s view and includes seam
604 and outer ﬁ“b%@% %24 Fitnent 204 is attached along the fold as
illustrated i PR3 agiaRgiedrarefile dram this. views gnd jeciuday S

ext ends t h6@Hghd biiterentiacs26ds. apmﬂemtzmt JQ%tt‘aa’ié‘d i8hg e %f@%émﬁsté%ed

[0075]Asfu her illustrated in the sid vrewdla amo
seam 604 P U3peee E‘é\?’@%@mrﬁff'gﬁ%l ey Qﬂeﬂmrmﬁjemnds ﬂ‘rreughlﬂt,menwre
of which cz@aé,ej b thengieRbi M 4 I ndention 610, for exanple, may be

config ;{]ed to prevent bag 114 rom bl ocki ng or otherw se interfering
with other feat{BP@P@ﬁuﬂth’Qr'&rJﬁt@wméhesrd@y@wdlagram sf@ga&ﬁlﬁam 604

i ndenti on [ﬁ&[Qd@g ga\%?éﬁné}ﬂgtré%ﬂt b EUHréd“FﬁnrtrE 599 Y4hA eo?%ﬁlcfp ¢gq eu?”es

[ 0076] Flg is an IisonetriC diagra Ius rating ¢
of crown @@""Pﬁaﬁ"%mdﬁéﬁ@m B648hfed examplee mayl bé pbuefi gunedrb;epre‘vbm Bag

reservoir &4%h rev
descri bed. ﬂ‘[l(u)ﬁacb?rgr]?al For Qggzﬁmeﬂgng%teﬁfgéwqe%ﬂﬁ%ﬁer %g %ﬁlﬂaﬂgﬁﬁo'ﬁas
a 15 cor r@épdﬂd in@xpowpte, ndentind 610 prevdnpbag ‘ltl)«prﬁnrrng;te}fla@rngwrﬂﬂﬁbrﬂg
there fgropgh. Ridges 704 define chanber ceiling surfaces 708a-f,
whi ch correspond to chanbers 112a-f of housi ng 500, respectlvely

R dges 704 rray [W%E@d?ti@anrﬁsmétﬂedmgmanli@trhﬂmmaﬁaiﬁlféﬂt@rresiﬁ!%rduﬂﬂ of
crown 700710@ 7 wn now to Fi 8A- B,
whi ch are i Somet T g%e%%g P%%?Daﬁp]g% Iﬁ@?tcﬁaﬁﬁbﬂ‘é@rr?%‘?rﬁo'f %‘t‘%’?égo%
resilient Figrfeforied@nipte, tetsepréwonslpﬂescrrbeprl ng 800, in accordance w t h
certain exenpl rese I nvention. [0079]
In Fig. 8A a z(?&n%ﬁ% egggn b%ﬁgﬁrl 1?0 Yt %9 Freua 690 haserd al
i s shdéin poitespardling:porg 2sn4aqmdﬂu:@ b?mgs&&jénir@foaéxtéﬁérhgQﬁ’ere'tﬁroﬁ@ﬁt ain
25 inple ! Q is.fornme rial such as a
st ai nl esgq{slggé# g.gra 8%% Cﬁf"ﬁ&‘? Bindasy Ceéxgﬁéﬁg n%r?%cé?"ﬂ'%ﬁﬂﬁ’ﬂd to
i npl enment ahambsrss ptiaatyoBOOUEI_G 500, respectively. Ridges 704 may be used to
provide proper alignment and/or sealing of crown 700 to housing 500.
[0078] Attention is drawn now to Figs. BA-B, which are isometric
20  diagrams illustrating certain features of a resilient member 116 in the form of a
spring 800, in accordance with certain exemplary implementations of the
prasent invention.

[0079]In Fig. 8A, a stamped and partially formed unitary piece of material
is sho.wn prior to being shaped to be resilient as desired. In certain
25  implementations, spring 800 is formed of metal material such as a sfainless
steel or other alloy. By way of example, in certain implementations spring 800 is
made using "301 Stainless Steel” that is about 0.16mm thick and has a minimum
tensile strength of about 1,380 MPa (about 200,000 psi). In other
implementations, other non-metallic materials (e.g., plastic, etc.) may be used to

30 form all or part of a resilient member 116 having this and/or other shapes,
[0080] Spring 800 is shown as having a plurality of holes 802 and dimples
804, which are used to assist with the machining and/or manufacturing process.
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made using "301 Stainless Steel” that is about 0.16mmthick and has a
m nimum tensile strength of about 1,380 MPa (about 200,000 psi). In
other inplenentations, other non-netallic materials (e.g., plastic,
etc.) may be used to 30 formall or part of a resilient nenber 116
having this and/or other shapes. [0080] Spring 800 is shown as having
a plurality of holes 802 and dinples 804, which are used to assi st
wi th the machining and/ or nanufacturlng rocess. 12 Accordhq

?%ﬁl%&

ot her i npAegewtingly. optehdprisaadtations ma¥shave,myfs. (R5iSe Lo

[0081] Ingihbesexanple, two slots 806 are formed by renoving part of
the materia As shown and described in nore detail below this

exenpl ary sl ot [E8d]Inghigepample, dwpslnte S0P @ fPRIFE BY TEMAVING part 6f theeg
portions. ﬂﬂtéﬁ%lf %(s'%mﬁtaﬁdm&cﬁﬁé@ﬁ\ R detl b&Bly, HRBexdmSlaky di6koEss 809

and two toes 0. Feet 808 and toes 810, which are shaped and bent
pr ot r udli ngefiaes Rdeem partiorcand AquTalitytQs IscReiPR AlBP f%@ed@mhw%ﬂ%

chanber 1lg. 1fj55Let0B Wbﬁ&?é@goﬁ%d% taéssm@orrcteégao%neemss 810,

bent) to nore easily $lide i nner wal [ surface 228. One bridge
809 10 comvhich aretsmpeégsdbeg‘emm udlagcpoﬁ@néoarﬁlcguﬁ@aedﬁppmlﬁoréﬁmﬁﬂ e

o oso, | sl Sl 1008 808 s g0 1,

8B, spring has een d e resilient as desire
in this ebanfl & howe Qﬁ;ﬁrly/eidide e@gnmrz@tardwe&tseﬁaca@&%ﬁar dne forigae o509

5125 d0hacoghded S oa A ' B a8 n Y SERMHIE S casefichiton
portion 8hZapring 800 MCIMndeéiﬂﬁeen the proxi mate and di stal ends. The
eher od Shane PRI 5l o Hig (el b beveselos e
i n const r dsnedowedn dhis cfxaoipdentienr diPed Begsaftla-d extershoetwardly frm'é%ur e
o0 539, M8 e bl HIGG R Moo 00 4 bl B4Rl g 2
tilting Ofpré)ﬁmamencﬁem asd astistaiversl 822, @hdrdaeh lelRrtigr08833-Ads tehmw,fd
o %%, 2 gl e Bro%Bhe I AT BRH S TARal Pl B ST o
spring 80Q>onﬁ§&ehietbea!iowamnag g00e PdGidesa shisstantialfly wonsikient aiveunpof nt ,
't can be fgrec%nwhlpee opera?tmg in constrained region of chamber 112. Because the center
of pressure of bag 114 is not in the center of the spring, in this example, legs
20  812c-d are slightly wider than tegs 812a-b. This tends to reduce tilting of spring
800 as is moves in chamber 112.
[0083]As shown bridge 809, which is optional, connects two legs at their
distal ends 822.
[0084] Fig. 8C is a front view diagram further illustrating spring 800.
25  Here, center area 826 is shown. From this view point, it can be seen that {oes
810 and feet 808 extend outwardly to maintain the spring’s position within
chamber 112. For example, toes 810 may slidably contact ridge 704 of crown
700, and feet 808 may slidably contact floor surface 512 of housing 500 to
maintain spring 800 in position. An outer-surface 816 is shown in this view.
30 [0085]Fig. 8D is a top side view diégrém of spring 800. This drawing
illustrates that a beam portion 820 is provided and connected in the center area
to proximate ends 824 of legs 812. Beam portion 820 includes ends 818a and
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810 and feet 808 extend outwardly to maintain the spring's position
Wi thin chanber 112. For exanple, toes 810 may slidably contact ridge
704 of crown 700, and feet 808 may slidably contact floor surface
512 of housing 500 to nmintain spring 800 in position. An outer
surface 816 is shown in this view 30 [0085]Fig. 8Dis a top side

vi ew di agram of spring 800. This drawing illustrates that a beam

portion 82Q is provided and connected in the center area to

proxi mat e SA8R. #pihipexaraple. basm nodion 82 bavhedpshanes! todwsresiligst Sida
and 13 --thai-ends 818a apd 818b ach extehd “outwardly Troni THe canterf g | N
this exanpl e, l_)egm poar tai on BZOe%Case)t()eegn Qs%vav?)red] tﬁgn})?aher (ca;%'ifE [gﬁ%lgﬁc
that ends girgelicinawsy dtene &¢ Kheoutaidswiacesd . y Theoresiibet sikapeeof beem i n
a directiggy i f S ape
o bean poerien szt Patiouelf (ol o) (e Bith HBrRils [i7E8 8'h
conpr es8i vappliactly swingcB09 agppss tbe langtis pf hergn soioad20smdiliag 11dngt h of

beam portion 82 haged 4. 8 | QIS cCillustrate o

techni que for s gg?ﬂaaghge&l%elalg S%‘]Ofg @%e %ésc%ﬁf%g%gﬁh%é'@eﬁgelgﬁ :éjat ?f in
accor dance spfinth8e@tc ké resdiestnl acoprdanmeavittntatairosempiérytimelepresatidns

i nvention. i 0,10 thi be referred to as, a

const ant - s?fg{sésﬁ%(%%@t 12%%rﬂlpédi srﬁégér;qdl' ﬁwgg}é%fﬁﬂl.es By R§ retfwéefgbgs fay
be 10 shapeonsisitrajressiconstanirrativs| catileves beunki gpringA. 7 WMMAy bei 0.
9B, a fjst . j Oy =kl s in Fig.. 8 IS inserted
into tyc))l Sgg&%do%'%\égéwgg%gﬂ%dn(g?%\n ng‘zg.%Ag‘SShg‘(}(ﬂ,"gﬁﬁeé%oﬁﬁsg??g’%ft
mandr el czerprrili@@megceyg.pﬁat astintHig. ng is Weﬂ%drig’&m_d! QMLfcﬂ[Bﬁrwlewﬂg
porti on. ofce, reprgsent ary Qw is .then applied to
o ng. 300 PSS! 03, oAS BhBFRL fRoBPC Hh indflig chainhinerhiatt Gitactihe feg
resi Ihi ent pertiohs,| ls.:ctmnthﬁrrm lpysrttoﬂloch Bgmqglm_ﬂcé’rﬁa‘pdé{gooﬁn_tr%ﬁ@y aﬂ'rbfv gupRess
is then rgpeated for the er _half of sprin . e resulting
unitary ne r?pglﬁgﬁgbﬁﬂ”ﬁgo@g’nﬁqﬁpge'ﬁe @ﬁﬁggdﬁws fgobqrgcf apSRgCPme

lFi g. 9G [ﬁ&aiéh]?\_las ht?eghtnidﬁmfdbiy?fte?ldgtﬂf!a@@lﬂ}ié?}di‘@f@d?.eeméjgl;iﬁ:éb@@tﬂeﬂ
anguage spec st ructur unctional features and/ or

net %odgl ogr‘{i’zﬁak‘?ﬂc?@, Rlet 0&?”@?”@84 SPEHNG S st B¥u r?%&tngt HBltay pegHber.

cl ai ms ar epm@boli¢ caritiktbet bedm&paRE 800 iscsHowALiHMRS 991, acts descri bed.

Rat her, the spegcific features and acts are exenplary forns ' of
i npl enent i ng ItO hﬂﬁgng@@pag@rtgg apgve disclosure has bré%n dgscribed in language

specific fo structural/functional feafures and/or methodological acts, it is to be

20 understood that the appended claims are not limited to the specific features or
acts described. Rather, the specific features and acts are exemplary forms of
implementing this disclosure,
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CLAIMS What is clainmed is: 1. Afluid reservoir (111) for use in a
printing device (100) conprising: 5 a housing (200, 500) at |east
partially form ng at | east one chanber (112) therein that is
configured to hold a fluid (104); a bubble port (206) | eading through
sai d housing (200, 500) into a first region (222) of said chanber
(112) and fluidically coupling said chanber (112) to atnospheric gas
(226) external to said housing (200, 500); and 10 a bubbl e director
(208) arranged within said chanber QLME and configured to direct at
| east oneVQ%QQ£ &P of said gas (226) fromsaid first region
(222) to a secon region (224) of said chanber (112), said bubble
(220) being fornmed within said fluid (104) within said first region

(222) upon sai g gasa s ghRLoRBE {4 %ﬁgbqn%%ﬂpﬁgdé%@h BHpRsing! d

bubbl e port (2086) reservoir 1) as're
Cl aim 3, wherein saadhousingi(B00,( 200), ab0eastf partiay foraingdals leasporne

(302) I ead] rvoir (111)
further c&hﬁ&lp ha'%?Qhesr%hqvgﬁyg#ﬁ%Bmﬁ?f%ﬂégpgja(ﬁlgid within said
chamber (112) and ha\bubgleapor‘Q(QOB) ieading tir20gh saiduhatisig (200coRp iRt a o
receive s as ( I
rember (1163 BaPanged) of eRoneare dhEsne fgiEeiy, 285l chafber
conpr eSSI Vi) tﬁ@ﬂha@hamgﬁm(ﬁi&)aﬂx&bhm thagld(hblié)'lg (260,R0CThndf | ui d
reservoir (111) as r y e S NG or
(208) Vs at I east pa b&f’lq 9|r%9t?r ?&ghagﬁn% "\,rlltpl rg%\'/glc}%sur ?)(%g%),
and Id ncl Lbf@ﬁﬁg&rw t@tjdu?@ﬁai( ka2ery bolble moj ofma({;:t gml(:ez&)drcfracsaic(msg
extendi ng from _sai i rst sai n
said two dﬁ@‘&@éz%?i)dﬂa? Bﬁconﬂdﬁgﬂfjﬁg%‘%é sAd BT SapidkR® 6285
The fl ui d geggeforPil Withld saidSiuice Ciode dithin ﬁuﬁﬂmt Segiohé2 ) upsaisadidygasies
(a3 2L ey i 68 charBOrtts) Sl LRPLLSLboRTERS! (16) ond
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2. The fluid reservoir (111) as recited in Claim 1, wherein said
housing (200, 500) further includes a port (302) leading through said housing,
said fluid reservoir (111) further comprising:
an inflatable bag (114) arranged within said chamber (112) and having a
20 fitment (204) fluidically coupled to receive said gas (226) through said port
(302); and
a resilient member (116) arranged within said chamber (112) and

configured to compressively contact said inflatable bag (114).

25 3. The fluid reservoir (111) as recited in Claim 2, wherein said bubble
director (208) is at ieast partially arranged on an inner wall surface (228}, and
includes two guidés (402a-b) on-said inner wall surface (228) extending from
said first region (222) to said second region (224), said two guides (402a-b)
forming a path (404) there between.

30
4. The fluid reservoir (111) as recited in Claim 3, wherein said guides

(402a-b) are configured to contact said resilient member (116) and said

15




inflatable bag (114) when inflatable bag (114) is inflated to form at
| east part of an enclosed path (404). 5. The fluid reservoir (111)
as recited in Claim3, said bubble director 5 (208) further
conprising a base (408) surroundi ng said bubble port(206), said base
(408) being in said first region (222) and shaped to direct said air
bubbl e (220) towards said guide (402), wherein said base (408)
includes at |east one capillary feature (410) formed therein that is
conf i gur edinflatahle bag (3 )awvheruindatabiedag {1d4bisoipflated do forapasipastigarsof

The fluid %ﬁ%%%%aggaﬁ;(]qb@s recited in daim2, said resilient

menber (116) conprising at’least one cantilever beam spring (800). 7.
The fluid reservoir (111) as recited in CQaim2, said inflatable bag

15 (114 i 8 nNQ: : Lred ‘
o asti ¢ materl af havi N9 Teserkii’h 1Pas Bl b5 S pUREL TR
si de subf a208) 1o0KHYr edroprsing adiase JHO) surrauridingesaid Hubbie &a206)asdid
O : ) . e " : ;
Ceam (604 it 9 bl i T G PR o bl B5 S Ct i pr BB
20 inflat g[ﬂ%ﬂ)haga(d_slsaidlgpmes(gﬂ)é), ydiete t if s b%&_%ytosaimmd (eglimﬁéai@ driz02)
t Nelq I Interior a tirst, . en ..and. a
econd end RIa8EaLEs [ ardie nerglny oot b naat Y € Aectif ety
(602), andiongiside pogdRoB)opposi ng fol d (608) and seam (604) are shaped
such tiﬁt 25 when the inflatable bag (114) inflates with air said

first d second ends (612a,612b) extend outwardly fromsaid fitnent
(204). 8. The fHui d Tesdukbirgsepddrl 18 seqetiest iim Chim D, 2said aediient

resilient _nenber 16) conpri,sing a spr.in 800) havi a beam
borti on( 858 HRLH ) EmEBTE 4t i Ente PRTIER: beanteng GR° 8%a0), a
center area (826) an inner surface (814), and an outer surface (816),
and a plurality_of rved . le aqrtiogns (812),. each leg portion (812)
bei ng shaped to’be r ﬁ'i"gr{f’gedﬁ%lr LWﬂgﬂai(rﬁE)‘ﬁ%ﬁj'ﬂ"\/\@iam% sqig infaiable Hag
centerigr e@11(45359n_p'ﬁgmg; direction away fromsaid i nner surface (814)

and having a proximte end f(824) to a distal end (822), and wherein
at | east a a sheet (1000) of at least one air iImpermeable plastic material having a

first side surface (1002) and a second side surface (1004) wherein said sheet
includes a fold (608) and portions of said first side surface are joined together to
form a seam (604) that is contiguous and defines an interior (10086) of the
20 inflatable bag (114) opposite said fold (608);
a bag opening (602) positioned along said fold (608) interior a first end
(612a) and a second end (612b);
said fitment (204) attached to said bag opening (602), and
wherein said opposing fold (608) and seam (604) are shaped such that
25 when the inflatable bag (114) inflates with air said first and second ends
(612a,612b) extend outwardly from said fitment (204).

8. The fluid reservoir (111} as recited in Claim 2, said resilient

member (116) comprising a spring (800) having a beam portion (820) having a

30 first end (818a), a second end (818b), a - center area (826) an inner surface
(814), and an outer surface (816), and a plurality of curved leg portions (812),
each leg portion (812) being shéped to be resilient and extending outwardly
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part of each |leg portion (812) is tapered between said proxinmate and
distal ends (824 and 822). 5 9. A nethod for use in a fluid
reservoir (111) having a chanber (112) at least partially filled
with a fluid (104), the nethod conprising: causing a bag (114) that

i s under conpression by at |east one resilient nenber (116) to
inflate until at |least a portion of said resilient nenber (116) 10
contacts at |least a portion_of bubble director (208) thereby

encl osi ngframp&RiA cqnigrgreqi (B2R)nNnshdieelioandaay freqpyaid é'i‘féfrcﬁ‘#"@@?l(ﬁb‘l)at
| east one,ay rhagﬁ@bé grc(x%ﬁ&)e eanO(%Q@) fd & %ﬁstél %qezéﬁ %aa versini 1e—ssJ@@rrber

(112) to a seco I on sai d chanber (112) using sal at h
(404) . 15pad. oanﬁhiemaprﬁ@r (&18 isj tﬁp%reﬂlhﬁ“%ﬂe@'é%%‘ﬁ pepdmateand defgl #fsa
chanber ( an@g?_é)east partially filled with a fluid (104), the

met hod conpri sing: ‘causing a bag (114) that is under conpression by
at leaSt one resilient nenber (116) to inflate until at least a

port i on of sal g baga(idd FPRLAGH 8 il ieERThy (PR hafRld iariborabh) e

di rector (208) "t hereby enclosin i} arrber
(112); andt iastpartialy fHiedivdtst ﬂmﬁnﬁ%)rthbumjshed corpplisingiom a fi rst

(0100 (222) oL S8ile (HUPNE] kR \ber RriRadth b5 %et8ad ) redfese ¢
--------- member (116) to inflate untl at least a portion of said resilient member (116)
10 contacts at least a portion of bubble director (208} thereby enclosing a path
(404) within said chamber (112); and
directing at least one air bubble (220) from a first region (222) of said
chamber (112) to a second region (224) of said chamber (112) using said path
{(404).
15
10. A method for use in a fiuid reservoir (111) having a chamber (112)
at least partially filled with a fiuid (104), the method comprising:
causing a bag (114) that is under compression by at least one resilient
member (116} to inflate until at least a portion of said bag (114) contacts at least
20 a portion of bubble director (208) thereby enclosing a path (404) within said
chamber (112); and
directing at least one air bubble (220) from a first region (222) of said
chamber (112) to a second region (224) of said chamber (112) using said path
(404).

25
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