| 5 PRI NTING DEVI CE FLU D RESERVO R BACKGROUND 10[ 0001] Sone printing

. devices need to punp or otherw se nove inks or other fluids between

© various 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 nechanism such as an inkjet printhead. The
nmovenent of fluid and air into and out of the fluid reservoir can
| ead 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
avoi di ng, or otherw se reducing, the formation of froth therein.. 20
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0003] The foll ow 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
featureszof a fluid reservoir, in accordance with certain exenplary
inplenengations of the present invention. [0006]Fig. A is a

diagramillustrating Certﬁklﬂ]iﬁbﬁlﬁfe F\L&m RE ﬁbéfﬁ) of a fluid

reservoir, in accordance with an exenplary I ation of the
present i nventl on. [0007319g. 33 is a d| agramillustrating a
bag arranged within the chanber 5of the fluid reservoir in Fig. 3A

in accordance with an exenplary i r'g\)l enentation of the present
i nvention. BACKGROUND

10 [0001] Some printing devices need to pump or otherwise move inks or
other fluids between various components during prin;ting 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
reservolr 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
implementations 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
present inventioﬁ. .




[0008] Fig. 30 is a diagramillustrating a resilient nenber arranged
Wi thin the chanber of the fluid reservoir in Fig. 33, in accordance
with an exenplary inplenentation of the present invention.

10[0009] Fig. 3Dis a diagramillustrating the resilient nenber
arranged within the chanber of the fluid reservoir in Fig. 3Cwth
the bag deflated and conpressed, in accordance with an exenpl ary

I npl enmentati on of the present invention. [0010] Fig. 3E is

a diagramillustrat e regsi nber arr i thin th
| charber of the. MG MR B SRt Mat8 R BRERT 0D BrArbEr |
~inflated, idf aq0@r@aaseirwint Acorzicemithaay exepblane imglementabén théhe
" present inventi [0011] Fig. 3F is a cross-sectional view
di agrami | IRIE?errgﬂVﬁEf'oﬁ' portion of the bag within the chanber of the
fluid reservoir [a087Fig. 368E,a diagracritustatinea hiag brratgeswibie thel chegnber

i mpl ement at f. . the pr t 9%?,,%],3 LS

i sonetric cﬁ’fgﬁ‘? ‘i%j Ffﬁe[}g’{'"ﬁ'if | nahbé‘ralta Iz)a[}rg 'ﬁr%r[s o) rF laﬁ]ﬁreg%té%oi r

i n nore detgfithe pmee:ﬁmwnﬂernce with certal n 'exenplary i rrpl enent ati ons
of the present o . [

di agramil | ust r&@ﬁﬁgﬁ:i :gt%lasl & %ﬁi{é%%éﬁégrg%!reﬁ'@rdeﬁrﬁ? aﬁﬁﬁ%ﬁ% rﬁrl:“ d
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t he present diiHAdtdd. 9. 6B is a top view diagram
illustrati n'S{ zl:be aét Oftqeupres h?‘tn the nultiple chamber fluid

reservol® of Fi gOOOPNIgi ﬁDa'@c@rCHWﬁ%ré iljgstrating then repllient [ambey arranged
| mpl ement aty,ans ¢ @ cﬁé}ﬁoé?rcﬁstﬁé“ﬂuidnﬁégé}%@fh F30BeOH & tfe Bag 59ﬂatéd and

cross-sectional diagramillustrating certain features Wlfl.{]

mul tiple chmﬁsﬁ’qduifﬂa‘FC@é‘éﬁ*\%le'bﬁn ExgMPIEY iPlementationaof g e
accor dance érh| of€rtain exenplary inplenentations of the present

I nventi on. 5D is, onetric. di agram
illustrating cer{%ﬂ%;'&ségnﬁl %dj‘q‘%ﬁmdp‘ésérab?g gﬁ%‘?@‘eﬁ# g%gﬁté%a&anp%i d
reservois i gpahiddhdehimBer ois@BtAuln refenairiaFignsC syth thg iagesignificantiy
accor dance l\rlt%lgtgdc?nr ta%lcgrdgr)](c?enpllﬁ"lr )énl %mepﬁgtﬁﬂiéméntgﬁont %? {RE eﬁgggnt

i nventi on.
invention.

[0011]Fig. 3F is a cross-sectional 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 illustraiing certain features of a fiuid
reservoir in more detail, in accordance with certain 'exemplary implementaiions
of the present invention.

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

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

[0014]Fig. 5B is a top view diagram illustrating certain features within the
multiple chamber fluid reservoir of Fig. 8A, in accordance with certain exemplary
implementations of the present invention.

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




5[0017] Fig. 6Ais a top viewdiagramillustrating certain features
of a bag as in Fig. 5D, in accordance with certain exenplary

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

accordance with_ certain_exenpl ar rrpl enentations of the pres
i nvention. [002[018ITg. $Dilg a&‘n'SP [iagrayy é@j@gﬁ*ﬁg FG@?'Pa&Sﬁ@%@@rtal n

features Offefaﬁtl.lzr%@b'f 8 WilitiphadhapibleRBilie dededvdiMBcinaihg tmlnese@ﬁwﬁf@rbég afiqd
reservoir o |

in accordance wi,th certain. e
i npl ement a?P%‘?%%Eﬁ"e'Ph@ B?C@Welm&bﬁ?ﬂ%% exemplary [@Q%NF@FB‘Z”S g8 are
;:sorretSBl C @rax@heimentiohust rati ngtcertal n features of a fp{l ng asf [ tn
ig in acc erkal n. exeny ntations o he
present °i nvent i &9(;!?12]6'?0#25’]‘1‘ pg\ﬂevg 'JoLA3 L%#Q%EWWS?%WM Alther
illustratimg mhiEigsam irgaeprdamceivgth c8reild, exemplacc onemertatiorsh ot éret ai n
exenpl ary | tions of the present invention. [0023]

Fig. 8D i Spésteg ng?rﬁ@ Nyiew di agram further illustrating-the spring as
in Figs. 8A-B, [0018/qrétaiscan igarretie cisaram divstrplingr sertairp Faatwras affisons

of the 25p t - | j C
di agrans il Séea{ér atﬂ%ﬁcler gorﬁla &t ﬁhggésk g ?'Eﬁﬁﬁg%”?@%@%gﬁé@ in
Fi gs. 8A- Dprésendttwenrtitance wi th certai n exenplary inpl enentations of

the present i nvﬁ:{bgl ﬁﬂ? 85 is a side \n%\ggﬁ% %ll%tra&%eg it Bafdh0s

illustrating ce qgques ormn

In accor nce
wi th cert aias iBRgsI6ArE; in ﬁmcéﬁ@mawlbﬁ@'tm eXg1ED Wéﬁ’é%@“ﬁﬁtﬁi@ﬁﬁloéﬁ?e

present invention.

[0020]Fig. 7 is an isometric diagram illustrating certain features of a

15 crown that attached to the multiple chamber fluid reservoir of Fig. 8A, in
accordance with certain exemplary implementations of the present invention.

[0021] Figs. BA-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 tﬁe

25 present invention.

[0024] Figs. 9A-C are isometric diagrams Hlustrating 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 ceriain exemplary implementations of the
present invention.




3 [0026] Fig. 10E is a diagramillustrating certain features
of an inflated bag, as in Fig. 10D, in accordance with certain

exenpl ary inplenentations of the present invention. 5DETAI LED

DESCRI PTI ON [0027] Fig. 1 is a block diagramillustrating
certain features of a printing device 100 including a fluid reservoir
111, in accordance with certain exenplary inplenentations of the
present invention. [0028] Printing device 100 i ncl udes a quid supply
102 containing a fluid 10 104. Fluid 104 may incl ude,

exanpl e, a pri ni0PAGIFi®| HFel wd&ﬁgaarﬁu@ﬁtraﬂ%ﬁe'itw fe%f‘“felsx@cran &ﬂ@tEdFl ui d

supply 102 bg§ &aoyp#@dabs R fehdbhée WA ckhah é:@wwphrﬁgem@n@tléﬂwmd

del i very s&? em 108." Fluid delivery system 108 is configured to cause
or ot herw §® HEsHWMVERHRN- 104 to nove to and fromfluid supply 102
t hrough conduit 106. Fluid delivery system 108 is also configured to

cause or, otherw se 15al |l ow air 0 ] ] dvvithfluid(e.g.,
froth) fo nove to and fromfl%ﬁ%bﬁgcw] E‘rough conduit 106 at
times. [ ORB2Y] Fguh ds delidck @liagradiuetratiifodrtirafeaturenoph ernting a
conduit 110 whi (;1 uid reservoi

ol s y o (et e el 4 i SoRsRl o1 cntastpitep i Bl Shterd BramPipld,

1P4 Bodﬁrvﬂnplemﬁt&tlﬁnspﬁﬂtﬁépredemtem&mﬂmr 111 20 through conduit 110.
Elui . . :

i ow it and of0U2PFARRE e 18 riliebd iE £ Bl 363 el 5 "
reservdior 104, tHhuicddgh neyrinekide, _DSLWaatof ekarpgle, a printing refa(oi30ld Finbsas
skitled 1 n i Y fueld k. ERROARERC0212bolr el £ S18bAdUR 106 A€ HRulih M2y

i ncl ude on e punps, ani snms and
controls 2% (arfbttd MWW)SYStem 108. [Faig Helivery systemeiodip renfiguredita cause

eser ol SR GlaR R 16ROIDLE Mol B2knd FofPRiiuREe 62 Bpba ! Ui d

104 received con urt 11 Wth anper are at | east one
i nflatabl e Gba@!}JltLlﬂﬁ dheld delivest systant 1R@ifpRlpo eamiokrrgh toralER ARPBMGRA de a

bag/ sprijisng r te Shél @EmPRAKRE ure
30 w t hllsn caﬂ%%rﬁtl& ai fifRbo G:E:Iﬁ&d nﬁfogﬁ)racggé@\?g?r h111 is f ur@ﬁ%r

coupl ed t o 1@2dyedah corduls 1063 BRY-s further coupled to a fluid
ej ecting nmechanjgyPoii@Qid deWdry Sysisrh AbE Mbalsd bowled 4 donduit 110 which is

further coupled to fluid 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 aflow air andfor 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  (notshown).
[0031]1n this example, fluid reservoir 111 includes 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 accumulatar that helps to maintain a desired baékprassure
30  within charnber 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




wi thin chanmber 112 is selectively drawn by fluid ejecting nmechani sm
120 through conduit 118. Fluid 104 drawn into fluid ejecting
mechani sm 120 is then selectively ejected through one or nore nozzl es
122, for exanple, onto a print nedium 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 condui t
118, through fluid reservoir 111, through conduit 110,. and through

conduit 106 to fluid sui)@lu 102. In this manner, fl ui d 104 may be
circul ated WHBNoFNABREE U IS SBIECHURYL gravey bwt Ui alesiing emegi@nisam d26r

air r emvedthr&nﬁ&rp&%hit A18, hFﬁucﬁm}b@n uﬁ@ﬂ%'eﬁeﬁmﬂr&@‘néﬂ% %fm%ﬁ?é’th% ch

i ncl ude one or & éluw '531 furt ustrated in
Fig. 1, flubglerivey gigied yrauah.epaiei mo ’802&‘?8 1f2r2quﬂ eé‘?@é'ﬁ AgtorAeptiini sm
122 may be piedamgezy.on a carriage 126 that noves with respect to

medi um 124. 15[ t i i.s now drawn to Fi chis a

bl ock di igr am i Pfﬁﬁg ]ﬁﬂﬁé‘} %@H%F?\t %{%?fmahe 'Feé‘g'f‘ﬁﬁ’ é%ﬂ'éi@ SFJPIEW doz
rzggervm r 1élﬁng kdtheanyf &it)i folr émme!ddyrthbm&:uﬁ%ﬂ@idl’t@lﬁ%@%y&@& 108 i 9‘%8‘3’“
R L i T e RN
resilient meordskst 1066to Rad) sﬂ:;lplylmel Udethlsanimrterreﬂlﬁd 204 mhaabe Z:f?culated
external .t oM aaee ok B O Hout o L b ot o ShdR306. m ¢ 226
may chah@e the Vi0P3dhn ﬁn&:ammp[ebguridags 11¢ and! t1hB mayhaadieinclid® ohbrapugh
inflation apd.de Sr{qﬁﬁé Resilient nmenber 116 is arranged to contact

bag 114 and to a npressive force to bag 114. 2510037] Wthin
chanber 112 ther 03@%%@&5"@%@*& i 8. d hitid iresepairf 11ducaduttdialandw

external ai ﬂu;a%%cttlﬁ? %@cﬁénsbrﬂtﬁzcm 8'arhhde ﬁﬁqgarﬁéﬁﬁ% fhat vk ence

bet ween the extéernal atnospheric pressure”an pressure Wthin
chanber 112WIfﬂééR§9§§“9WQ@ﬂ@§ﬁ%?d level. Air 226 is illustrated

enteringsinto Cf{é httddtbna s ﬁbva bbbl & 24P, o f %,Cﬁxgrrgl @lockb‘%l ag;tléﬁgm

air bubble 20|s directed froma first region 2
regi on 224 Wt ‘HgGﬁ%‘ﬁ@tdd'i@?a’lf?t'éreﬁ@ﬁﬁ‘lnﬂ RSNt Birl- 2’&%9 fBHd reservor

(0038] Her emclfuﬁés exiadilng, 2001bhl @owlh egtioatatied & hdusigt icﬁi QfciiShat
Setond + Lot AT e g oo B o SoBSr T Moo 5B <
gi . r thignt .ot Hlbie BBl es

into chanbemcmaas a1 udri .esmmrme@w 11duea@g1@%megaaﬁﬁémgoﬂ kit
rmveman&o Cy‘ﬁ:l!lig a]lynco%feg % m’f’ enor otsbag %%dto the atmosphare 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 118 is arranged to contact bag 114 and to apply compressive force to

bag 114.

235 [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 enteriné info
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.




5 and/or out of chanber 112, may lead to unwanted | evels of froth or
f oam bei ng generated wthin chanber 112. Bubbl e port 206 and bubbl e
director 268 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 than sinply all ow ng
the air bubbles to rise freely through fluid 104 at any 10tinme. .
[0039] Those skilled in the art will recognize that the delineation
between first region 222 and second region 224 will vary dependi ng
upon the desi gn[0®BsiHaredor esmpiaibubble tiractdr 208 istisirgied asfdirettingdibei ng

used. [004Q} LR JoBGrofXRBREn st éﬁo %22 ttor%ﬁ res |0@lr2é4fubthsatlr and

second 15 regrons are "vertica ori e ct to one
anther as IspaoRdh8.pdhe iiasbrian ofoEr hukbles mt%mﬁ@éoezﬂé wia huligrmast

di rector 2%ede§e;r§§;ea139rpaéﬁ\reem;d Mﬁeméﬁpb@@#n%ﬁc@ ABADR L ARty

strai ght ath e vertical direction ot her i | ement at i ons,

the first md’%é’ébﬂfdcha@'@ﬁbﬁ? ey Irad éo BnwRied leuple Oéffpﬁh@?afpﬁ@rbqftﬁ one

anot her, anghgfated Mﬂﬂuﬁ dﬂBﬁbéP@fﬂ)eBublﬁQrpoﬁXmé@i bamﬁe dRekieNsodak have
a 20’ hor| zontal " and/ or "di agona orientation,

conpl ex sp&PPigured ﬁoahgjsaweé%d%w@pm%P‘éfr%rhﬁrée'ﬂwb?fnﬁgmphfectmg
| npl enent athe B buBsIbE frbﬁ‘l fﬁ@:&bg{ﬁﬁ(izﬁ@o didop@trefibh e SoMgaNgeshee path nor e

desired path mth r st i,on thes re 041

lsed hor o1 ke bap sy plvdts IicRbbfRs 1056 Heay duodch Bk 18aLEws "
regi on 1@f sp@ace Wi thin a chanber adjacent to a bubble port such that
air or gas entey] i nto the chanber .throu ort .enters
Mo thetiror  TBRpRsR skl foRe 2 e SteR T P P The
t er m " secorstrregion 222 asd wBechdhmgimnn2 24swit ebrynézpeading upegitbe desigis phice
within the i t . bubbl e port by at | east
the first rf@bqa%%ewg%qﬁ)ﬁm&ﬁ%%,gagﬂ 'g %%ggl S formeg vmth?/n t he
fluid 104 in t hgdU40}istthe egample2sd@wnSontdg. Zethafexemplany fitstgndiaebdde 220
ri ses " e b, 2
along a alggesr?’?‘ggg %?‘? " '&i cén (?deq‘lhtén %;g%tbl% HORtfer %%&@?ﬁ'en Ig)&}lhown
in Fig. 2, ta:bblemzﬂs@mdlamspzmmg Vﬂiblrﬁubgl@r@tﬁci% wﬁlm@e@i@dmﬂ the
pass t hr oughybaf Gdiaquﬁgﬁhgg[y[@gq%ﬁ'p%m §Pthe i dReBfdntClh Bther

filter 212 1's provi 210. The use of such filters
is well kndmiemm@mwmﬁrﬁt FXksqoRNG ragicnsteay have 3 diffgresborsnilicadd, in

this examlﬁéaﬁﬁﬁ&um;&mm W@ha‘ﬁkﬂéh Fdﬂ%txaﬁwhlé' thel a&@ﬁﬁﬁypﬁav@'e{)

may be jntroduced into and/ or | ed out of anber H‘;E’I/ fluid
del i ver3f sy'8pésantal’s angier diagenall s‘?f‘e&‘ta\‘-"Pﬂrl dneiPp R sMo'Es CPRIRIEX FRAtiEhi s
exanpl e, exdiRidemehf @nahiHaousbile dikdianih %umm:—@%amtatibhw\dom@sw voi r
111 that allows flui Ellverg B%stemto hd and@o ir from
the fluid fesineAdP HEeeh BHPRSH 21 BNe OpBrt e%ﬁa 5M BeArshaseige
fo the second region.
[0041] As used hetein, 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 {irst 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 to second region 224,




10 | ocated at or near the center of chanber, since reservoir 111 may
be tilted. [0045] Figs. 3A-F are diagranms illustrating certain
features within chanmber 112, in accordance with certain exenplary

i npl enentations of the present invention. [0046] Fig. 3A shows a view
into the chanber portion provided by 15 housing 200 prior to
installing bag 114, resilient nenber 116 and attaching crown 202. As
Shown, bubble director 208 is arranged at Ieast partially along inner
wal | surface 228 out | et

i ort 206. Fl ui
' 210 (in dashed |ﬁ“ﬁé§1 '&%@b?’ dg?@ f’ﬁ“ Etl% O qon %%é%é?%émd
| ﬁxt ends t2 B(r) muggcf ggﬁtm@ga% Fu Qectmgaaa?;ﬁﬁmdsotm{]ewwwsérb@ bt ﬂ%égZOf
ousi ng es, illus er ei or
and/ or bubb?ég '5%%0‘#?;5%“@%‘@&%@1 ﬁ*&f‘e”%e‘?a%‘ﬁ& '?ﬂfﬁ‘sa}‘e"gm@P li ke
1; iit ure (not sho[m)a;],ﬂapont Livehioc dtenber 1t12 is a]scl[ @Ebg&bd,l gw Eilgexiﬁﬂplb?g
is cepu 0 i . i si l,i.en
menber 1 6p|h§&a¢hr gﬁog\é.'dz ét%ﬁgntﬂ?tnﬁ%%‘% {a%gﬁ%f faé@éméggedﬁﬁocﬁ’gad ﬂt&
The arrows asdfor pultesicbutiof bharelssr |12 by fineindsivery gstem 108 Sthede &ndlsga ar e
i nt ende i vi ded
by resili enﬁu&%xgéés“%ﬁéﬁ%g{%ﬁgsn I n e‘? é\?\(/g% surﬁ@ilég%oé aﬁgog"f’de
of bag 114 P62 cbhtidceseniaim i dkatiailews fluidmsbvert sgstemMiappll flgid aeﬂlémrraire
in Fi 3D 4 t h f
Fosi | Lent mioRele 148 GEEGAGHERGHE | paUEl BOIE 08 JRd BHE 312 may b
112. Tol@helosaierad oy neattiamcaniqy of ehamber; $1n¢eafte§awoua§1”emaybeu&¢d at ed in
Fig. 3E resili emmmerapm r aw@iagg Ea&r@or&& finll4.

In this exanple % ISI| ust r at ern yln‘T"Iate and
resilient nepasaber1y f'ﬁl"’l"?or@é'ﬁﬁf’r @@Be‘ifﬁam exemplgwgm%ergm ofyien
fully corrprg@%gﬁit,ﬁaér&w@f resilient nmenber 116 contacts part of bubble
di rect or

ch contact, bubble director 116 maint al ns a
path 404 betweerl Bﬁgﬁ‘q ré"%J SEHWS < VY ”PthT?‘@nE hambgyeReytion previded by
Ceal 1 ont e g el o eTPae {78 SR e,
restlient MERBE® AdSnad debbs Rt Sl T Mheest 36T SouaB Sl
208. Agai n, inegewalvstifiaceuzds efdousioy ,zobwbbbeebdbblepbﬂt?.o&O&!umnumalms a
pat h 404 DelHeRnkd Ryl SlogBl] AR G2 SHRIP byt i admi BISLE! o1
in Fig. 3F, h@mmgli@ﬁ |&pmrlB®&6xtam®dhmgbmm@ompfampmmglmn 10 that only
2, 220, 98511 10, CHBofAid FRARARRIA Ll TERl 20H FBN BB R o,
to Fig. 4, Wayelsd iecladeawmmthpcomeal@qedmtum (nst shaminh gsdewethkmown.
features of exermhagivn BibBh Baflyf£IR00RR%, b 01t 98 il ad D0 "

this exanpl g, ect or |nc udes
3C resrhent member 116 is arranged between inner waEI surface 228 and bag

114. The arrows associated with resilient member 118 in these drawings are

25 intended to illustrate the expanding/compressive force provided by resilient
member 116 hetween 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 (cémpressed) by bag
114. In this example, bag 114 is illustrated as being fully inflated and resilient
member 116 fully compressed.




15 that extend outwardly frominner surface wall 228 and define path
404. CGuides 402a-b tend to direct bubbles that enter through bubble
port 206 al ong path 404. Here, path 404 is not fully enclosed until
such tinme as contact occurs between part of resilient nenber 116
and/or bag 114, e.g., as illustrated in Figs. 3E-F, respectively.

20[ 0053] In other inplenentations, one or nore guides 402 may be
used. In still other inplenentations, all or part of a guide 404 may

be fully enclos I 0054], Gui.des 402 may al so
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the size of the first region,
wetted (e.g#04 wyﬁeﬁrqurﬁgb%éﬂﬁastpaﬂlalimmosedbmlagnmport 206 shoul d

reservoir 111 bg8om%§aefﬁma{9{trub' 5, 83 HaTe Nlustrated asl ERIRP b EN By

exanpl e % IS separated from | 00
t he cha?’r%er G only &ihag é’pﬁﬁ'ﬁ’g 603 coenepriag fe fitmpst 206 andporh 805 isndsiled t o

hel p form amdﬁ,grcr@gme@mnapﬁé{;val n features of bubble port 206.

[ 005711n certali 2 éﬁ gmant ations, bubble port 206 includes a ball
that fits into aPSKALEEIBLRINRY dwnf*ar!’dsuﬁnwlprpl@pseanysqmn¢ diagrdrace

bet ween t heillisttating bertdih eaames braxempnay bum@uir@bt&ezd@% Hofd 8&9:! In a
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15 that extend outwardly from inner surface wall 228 and define path 404. Guides
402a-b tend to direct bubbles that enter through bubble port 206 along path 404.
Here, path 404 is not fully enclosed until such time as contact occurs between
part of resilient member 116 and/or bag 114, e.q., as illustrated in Figs. 3E-F,
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 autwardly from bubble port 206. 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 ﬁrst region, and/or help to keep bubble




10 condition, at |east one capillary feature 410 may be provided to
allow fluid to nove past stage 406 and/or base 408. Here, capillary
feature 410 extends through at | east a part of base 408 as a groove
therein and onto and over stage 406 as a protrusion into chanber 112
that contacts the floor surface. In this manner, capillary feature
410 is configured to draw fluid through capillary action 15 to bubble
port 206. [ 0058] En the exanple shown in Fig 4, base 408 al so

i ncl ud t.h t d
bubbl er - por P9300° WaIh (¢ Eadu ibtuad Spiie: i st fashles pad aobgont < o
further assirstenoipiill baryedriedtfartiemattbQinie). wetti ng bubbl e port 206.
bobl e o oot gtPERT IS TpRERAAE T btk 35 RIS 2P b0
[ 0059] At t ensiifarel of thewcitaralver lbyo aFstgge 906. \Aﬁmrcbxarqolanstag@rnﬂer may be
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illustrated In
mul tiple colhr Oﬁlerﬂﬂ}gaﬁt wel i shoeld, bes agintainedhire a \t{&tM— ¢0n¢!&tjzmb(eef |W8Ite'dthvm th

a different o] f I an
Sage bop I's ek Ohs SAKDIn FISDE, B nch e WL hiHih BALBR Dot oifiieg

cor r espafidi AR 3t eapbong cagiliany Jesiureofl0 Ba¥ hearrovidedso iaHowifiyid . | n
this exanpl govBqiss taggé%aaam/ew By Z@E) a{e@ef g'%atﬁéaﬁb' Ext@f

edge 502 an surfa 02 are desi be sea t oget her

resul t of tHEPYRN atéenst gyariniibaas 4 8 $as etgéom%%fn@aﬁlq anmowéta@ﬁt

Wil | recognige ak rsapro@ﬁb:en iDL @ahes 1@%4@%0!4@@@ the floF BhrRRES | RGHRO0
with crown 700 and/o

her hods ma attach housi ng 500
and. crown 78E"NE. capilary f] 2 ﬁonﬂ@@yefjg 5‘ g”'é%'é'wgﬂ SRR eetiohher
i |l ustradsi ngp Hubdteupes208.t hi n the 5nul tiple chanber fluid reservoir

I h
housi ng 500." Kerag iy @G bk a4, bid W0 Shb SIS 8ol

feature 514 that extends part way out and over bubbler port 206. Notch feature

514 in this example is configured to further assist capillary feature 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.

[0058] Attention is now drawn to Fig. 5A, which is an isometric diagram
llustrating certain features of a muitiple 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,
simitar 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.

[6061]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




[0063]Fig. 5Cis a cross-sectional diagramillustrating some of the
features within the nultiple chanber fluid reservoir housing 500 of
Fig. 58 at line A-A Here, ball 506 is shown as being arranged in

i bubbl e port 206 in contact 10 with a wall 510 having a desired shape

- that pronotes bubble formation. [ 0064] Bubbl e port 206 (before
“the ball is installed) may be used to initially fill chanmber 112 with

fluid, for exanple, during manufacture. This process is easier
because the ba? is collapsed and there is a | ot of space for fill.
[0065] Fi g. rseulf of tarmal gnerayiaprirchifierrio| Thera vidtedig hrprt vl ecearirder

fluid 15 rgsesmel malkpidsl rﬁ%ﬁ@%s@é% n&nPRsusd 860 Wits eFdvioRo®fnBRe 114
and resilient nmenber 116 %as a s ri n therein__in accordance

with certaigih ‘é"x"éﬂ‘ﬁp‘é?rvai’%% a&ﬁaPBHQ ar}ﬂ%’@‘éﬂ? Pnvention. As
illustrated by tbes2g F;gesmscw@b VW awgranbmhé&;ﬂustmh@&taabrb@dmhm the

Cpring. (LA SHBREED IR vt B naliTne Y cdters IS0 iamibaiter P3g is

bet Welen ba%lldﬁ%ﬂbt@"l%réb@belggﬂ’anmﬁréntsuaf ace. o [0866] In f)ne |
exanpl e, chanber out 10mm wi de 2mm hi. nd 80mm an
g an | nt or nal WAREIFE SF B GuPToPeE il SR JBRARS0 A0 °BaRe when

fully infl aeethresMitn tﬂ]&ﬁ'ﬂ:laﬂpeelchaxgbér]flﬂudjeserpmeholmmgﬁoozmﬁg BBt Jindag

dof 1 ot 6a stAts o Hh s My 4 Betd anpa ik Al RSS ey 12,

t han a 1Gengwith afvat Eaﬂbav=ng.azg31m§tshaaelti‘at pranaiesbliidigfetmalfonchanber
112. Wen infla t el u 7 own
700. Because baggqeﬂg‘?%&%#ég %%?Rﬁe?o'%stﬂre f g%le%%%ﬁ%gr :?1%5]95 % Iﬁ”‘l‘g&\j/g

of chanber initigliy §IIdzh@mbieed15ywwagﬂuwhtfnérexamaln, fouting. maT‘er%CﬂﬁféndEhlﬁo

30 educe ¢ NoUals Ebidil teRaldaihe pUgld Mabdo RGHHEIY o bt bshck S 10

[0068] Attention Is drawn next I'agr ans
illustrating cel@Qf5iFigedRns qné%omeifw ﬁ@ﬂ?ﬁnhdm%\fr%'@g muyitiple |Chal§@€'bﬂid@mce

with cerq ai r@s@ﬁ@@ﬁﬂb@gﬂgf S0UAHE %ataﬂeﬂﬁsmmﬁ bendRr B12emk rbdIveR hietber

[0069] In Fi | m or “sheet 1000 of an air_ 1 nperneable

material isl % Sprom. aShéeﬁprmbothﬁWt@kécﬁﬁwﬁgwghaﬁ%?‘@e%@ﬁmi% on

the design igfp télﬁéﬁéﬂbﬂh roflthd. prﬁb&ﬂt inkQRRdNMaRs iNGdtaERl eth@rmf&f@qai
| ayers of pl astl n Fig

108, sheet "0t Fedndt iy TRAIBRT PRESBR RN Exael e Pl Pt
portion of zod iwitat p&t de2suThacprid®Q218)sisbthen ddimpredsed camd agkrtad tih

Itself '20I " chamber 112e between bag 114 and the inner wall surface.

[0066]In one example, chamber 112 is about 10mm wide, 22mm high
and 80mm long, and has an internal volume of about 15cc. Bag 114 occupies
about 9cc when fully inflated. Vhen 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 sutface
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 fo

30 reduce the variation in fluid velume if reservoir 111 is {ilted.
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10 Fig. 100, a second side surface 1004 is shown as formng an outer
surface. Sheet 1000 now has a fold 608. The .sheet is also joined
together at a seam 604. For exanple, portions of first side surface
1002 may be heat bonded or otherw se attached together to form seam
604. [0071] Seam 604 in this exanple is contiguous and defines an
interior 15 1006 of an inflatable bag 114 opposite fold 608, as
illustrated in Fig: 10D. Fitnent 204 is heat bonded or otherw se

attached to she al.ong or near to fold 608. A bag opening 602

(see Fig. 3F an?lbi?%‘%%‘é%{)‘”b%é{‘@@tw‘b&fgrﬁ%tﬁ%ﬂ 2hich e t Hagra g

sheet 1000 ilnstestingteertainrtediifues sy fe@nihgiabdg e Feadcatd-pRs witgicEHEHt

204 is attagﬁ%gplél%ir%hﬁet r%ag.oo aﬂg?ba% %ni ng 602 20 created prior

fol di ng t he“Shegt Y MPICMENiKgRs P ipe gresepnyentign.gi agram i | | ust rati ng

certain featured008SiimBigexenn fimyorsagetll0boat ahisfh imbefnddbid RbRMalg 2
.S _exa t 1000 i ncl| udes

certain yol it L~k T h | e, she

nat er i alg tﬁ{z;gt%mﬁgr (§h se%k)s'1 gdr)ur?ayl }E\%eivﬁé\fq@%tshﬁpe%ﬁ?}%‘?nd%{@ padhe fgsigniafat es
with air thessivappel1of Blaept 1000 amay pbladermpstorahofe lay@atorddktial pragrf ol d
25 608 Causﬁﬁe@l‘l{eiﬁl%ﬁeriﬁgd 612a and second end 612b to extend
outwardly (as |f ustrated downwardly) fromfitnent 204. In certain

i mpl ement at i ons,[08ZA I Kig 108, sbedti 1§00 dxlbaing folddtbin snismeaRs saoll et

612b hol d b e housi ng..t b

TTatrom i hedeld iborfle ol 6 odeptrale HOBE LRughDR GBI i Bt AR, 2%

top vi el di Hgr A8Fi Fl%@ﬁz@mfgﬁidﬁgﬁuﬁ@m ég fsestiownesas ffrméingbary oBfer Eidashaped
e . . o ; b

0F the presgmh 000 TR AANE Soiteb. TfbisBiolt £ SRPITRY RS Y g

profile frdf% hFer xasplanmerions qfdiest sideastirzoa 1902 roat ke healrfanded ©96.

Fi t ment 204othsrwidd Meiened Blgeter id¥8mh Shain@B4i | | ustrated in the
i sonetric di agrz&r(}_,ro?& Firg. 6B. g,ag openi ng 602 extends through fitnent
204 and into th SPREr50r inghi§ eremples [soeprdipyueuss gnd Aefines| aruinterier ed

in the & defogeewt dhdgiamiofbali 04 65poshie s G, iaRCHUdRTF HY Bld10D.

non- st r ai glf;g. or  Gn Ve rtions 614, so f which create a

[ ndent | on_GIEMENt 2441 hisat honged B pthginiam Alaches o BHewHDP @linscPrinsar

]E)r e;/ent ba]go ol 60 mAbbag bpmﬁrlgi BO?t(&gﬁﬁr Wigs &F M ng@_@@&%x%@fnﬁ@ t@?g@ﬁ

eat ures of eservajr . 1n exa e, indention ]
prevents bgigt]%%;&dz r oY ﬁb'@P%’érF'ﬁ tvvﬂ&’ﬁp’&i(ct n‘%?”?’iﬂ.ooa In'[ eryiad)
Fig. 7 is dmplesemiations, ftimegt aod id ditswhedto Bheste008i dhdl 88 Bf&@PEoEr own
700 thacﬁto -WE%:ES%?R&?@@E%T{HQS%&? mul ti pl e chanber fluid reservoir

housi ng 500 o ) of “exanpl e, as previously described.
[0077] For each ?bEig. 1QRis| sndihgras itigst&E0y centaimfeaf@8s batheaxemplary

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
25 808 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. GAis a top view diagram illustrating certain features of a bag
30 114 shaped as in Fig. 58D, in accordance with certain exemplary
implementations of the present invention.
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15 corresponding port 214 and fluid bypass opening 706 extending
there through. Ridges 704 define chanber ceiling surfaces 708a-f,

whi ch correspond to chanbers 112a-f of housing 500, respectively.

Ri dges 704 nmay be used to provide proper alignnent and/or sealing of
crown 700 to housing 500. [0078] Attention is drawn now to Figs. 8A-B,
which are isonetric 20 diagrans illustrating certain features of a
resilient menber 116 in the formof a spring 800, in accordance with

Fo07e] "1 mFr e, adorBaE TR (BN Rt ardlle ot R elraengiesc saros

mat eri al ngﬁ%@mtﬂeﬂ wurface 60ei ﬁjgmehtaamds 2 _sbn?dmdra&sig:c the mitd Ig§ Ellqgﬁétéa??- I n

certain j g in is for of metal materia

such as a sl'ltn gﬁ %Sg@%}r&gg ) (r)nrgg%iﬁ'e -a%agﬁ’eﬁi?gﬁg fends drpheh fifment

(étert?l nt;nt)?wlahoithﬁmt@mrioﬁgagﬂm.i s made using "301 St a: nl e;ss o
ee at is ni_mum.tensile streng

of about 1,380 MPa ?%%Euﬁt?gg?%&%%d %gﬂﬁ% QS?H%%& %qfar?"r%ﬁzlﬂwéht SRAMH A

ot her non- nBeludas seveeal denatreight oyeurvesl pations 664 conenafywiiieh ueatk 49 30

Shapes. nBEifibn 10 hdlichdb, TR ERank! hal Bl Chable f Pnvehy by

hol es 802 alé '%ﬁfﬁﬁlogsinsm,o hwise Talederingevith othes sdaduresiof ffivitireservoir

machi ni ng and/ o tHiRBEMANE ihBioR d8 ' i
i npl ene a}é ons may ha@g more, essf\p?%’rentno of%é%){'g?'ﬁ%r}’gsvylth port
t

[0081] ITH 1¢. exanple, two slots 806 are formed by removing part of
the material. Am07BImg. RRCIREMEIR hokdn TRECatilRl @rbinlehals &f*&!rcﬁuq
exenpl ary idogthStOG 5 df?fl nsz beam portion and a plurality o eg
portions. N Pmeke affadngfdo degutinle champer fiid regegoir hapsing 658Gt 809
and tvvg_ t 0eRig. &0 for kegapl08s p:c@iou@!?ge&ii@ed.\/\hi ch are ;hapggoanq Eent
protrudi ng port are_confiqgured o, position_spring within
chanber 112. FeLota?gB: i”aﬁ%&"brqha e@d'ESEaF‘e%&Pi;'Bgc%Q{Ei gered 70@. ks aent)
to rrorteISe?sjorrysrz:lni:lidlg peirio2riz amﬂﬂmidmbéismﬁmgq@%ﬁ@m@ thé]ielqgﬁ,tuégg 10
connect s gsnk 0 e i s.configure i g exanple t0 ease
instal |l ati ‘(’)Fﬁd%eg Z%ar i%@hgoéwa%% %%Igﬁbﬁ?r%ffﬁg?dag'ﬁ whiglp gonrespapdgto gp,
spring 800 chawbiise 2eHfaqidbusingb80, essfecively. aRidiRsi T®ImapheShsaiig N
t hi s exanpl.gwk - -d e n twardl. m a center
area in a é’??‘fé%*f%’?\é@\\{'g@l‘“% &%%nd?gnr%g?ﬂ'guoﬁ%gg] @f%@ﬁ%ﬁg E‘é 812a-d has
a 15 proxi nmat e BAd8ldtientord ia diavnanowntd Fi, @k, estibh | ¢ Bofistin
812a-dJgs tpResmdi ' y ' ds. The tapered
shape of | egs 8@%5”?%&}&@8223#? ﬁg%?%@sﬁ%jF%g%tqéﬁﬁ%gﬁgdB trfeogﬂpd’(?iade a
subst ant i alSPYNE SR8 &1 eavcogizpemtwit ceidaie cexghiplasy oipplemtdntafions of the
const r ai ne@rdseft ifer@bnchanber 112. Because the center of pressure of

bag 114 is not jn the center of the spring, in this exanple, |egs
20812c-d are sl O§MIITFig 8ora stagper agd pertily formathisitane pidse biomatedaic e

tilting of isphoRe SR &S befngK&Sed To WTESent 145 desired. In certain
25 implementations, spring 800 is formed of metal material such as a stainless
steel or other alloy. By way of example, in certain implementations spring 800 is
made using “301 Stainless Stesl” 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 dimplas
804, which are used to assist with the machining and/or manufacturing process.
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. [ 00833As shown bridge 809, which is optional, connects two | egs at
their distal ends 822. /00841 Fig. 80 is a front view diagramfurther
illustrating spring 800. 25 Here, center area 826 is shown. Fromthis
view point, it can be seen that toes 810 and feet 808 extend
outwardly to maintain the spring's position within chanber 112. For
exanpl e, toes 810 may slidably contact ridge 704 of crown 700, and
feet 808 may slidably contact floor surface 512 of housing 500 to
position... An outersur

mai ntai n spring,. 800 in sh this
Vrew - 30° feeaainany ot TeeneladR ey Ha MO 3 S oB Reftaot

Thi s draw agnples.ustrates that a beam portion 820 i'sS provi ded and
connected in th ter. ar Droxi e Beam
portion 820 i ncfb&gign gﬁ%%‘%@%’q‘aﬁﬁqﬁé%Bé%éeo%qﬁﬁéﬁﬁlr%%&%ﬂg?ﬁ%?%eam
por tion 82@ndieralbésshehmpaddessribed iremidte detail o thingkerppidsy 8¢8&06nd
818b eagh d a wa
from of 8t hg)étﬁ A Bél%l gggxgﬁé%ﬂﬁﬁﬁtyesﬁgﬁoﬁ%hglég fg c{aﬁfg% g
820 is confrgtwelkef 608 tvovpridges 80%mnd tﬁvéfﬁﬁscﬂﬁpr%@élaﬁé gngr fpas ﬁdobe 5
T Y R B b oo B e e
| egs 812 ofB08pwithiny C%‘(DbQF d1Be E@ﬁtlﬁeand bridge K080 8 AcecHitlighregietesti n
exenpl ary 'b@m)eﬂaen{??é 84y Qfdet &En@rlﬁﬁ&n\&a! BYAAS 98, SBhé NHic8B0s0d N

this exanple e reférred to as const ant - st r ess/ const ant - radi us
canti | der c@eaﬁﬁt% BYq lags togader %‘Srﬁé’iﬂf @ied i B gyeaPiedp sgsa ineskiation

tool 900 agykpridg &0 ,%ch@gﬁb@w in Fig. 9B, a fist half of spri ng
800 (e.g., flat _as_in Fl%g \) is inserted t ool OOfO”O\,,%ﬁ
hgP act

a mandrel 902. H98ZHBWY MSP00 P ‘i’?e?ﬁ‘oﬁhépe Wit ESUPYLRS, desy;
the | eg pordgd efsvn Bthinekarhfie fo@asped ldgenst2a-pukichd @ulverdly from a

the |eg poreTbRar 5o HeCbRa st rutfes Sl "o Bk B e
b%/hte ?OH g??@é@m@am@r?goﬁa%h%ﬂrhberm Brfaﬁasd each leg Iportepgaﬂa»aﬂ i Mperété
gant il ever bﬁ%&%%%?%@“@ﬁfﬁ ﬁ"'.g %‘ﬁ%ﬁﬁ}‘?%gﬁ&é‘%@é %%E d; [%)@ciéf% ‘]t1 hough
the above doafidwed te akws sirégndeletc piovie 4 aubsmt@albjgmrspe&ntfamtmb of
structural / f}égg@ii? %g{eragﬁ@ﬁ%oﬂgtr%qgf %r e r&ﬂ%&gﬁﬁabee&}% tpé t:ehtér to

be 20 underf% appen a| ms are not 1
speci fi ¢ f edtpoesssreoof iaﬂg’i;‘lﬁidés‘@t irothe. ceRiarindithe spiings petbiss ¢>@m%t|a@%s

and actg a ﬁzﬁ@eﬂ'sﬂér}{ iy ARG tebTBY SABNhRGehdy 13 retRe! iy ¥ spring-Al M5

What i $§ clalnme
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 toes
810 and feet 808 extend outwardly to maintain the spring's position within
chamber 112. For example, foes 810 may slidably contact ridge 704 of crown
700, and feet 808 may slidably contact floor surface 512 of housing 500 fo
maintain spring 800 in position. An outersurface 816 is shown in this view.
30 [0085]Fig. 8D is a top side view diagram of spring 800. This drawing
illustrates that a beam portion 820 is provided and connected in the center area
ta proximate ends 824 of legs 812. Beam portion 820 includes ends 818a and
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1. Afluid reservoir for use in a printing device conprising: 5a
housing at |east partially formng at | east one chanber therein that
is configured to hold a fluid; an inflatable bag arranged within said
chanber; a resilient nenber arranged within said chanber and
configured to conpressively contact said inflatable bag; 10a bubble
port | eading through said housing into a first region of said chanber
and fluidically coupling said chanber to at nospheric gas external to
sai d housin or arranged within said

chanber at %3§§1 ﬂbg‘r‘st @g@m@e 2198%9?5&. Pas\agan Laped de beresiiigng such
housi ng abovieatsaidd $igabhied BosH cactdl extentli dliswadit PorhSthe dehfftardh ih gast
oni @ chambe AR rph°BLIR e ok Tior n To8 a4 G R o eaE d
first r egl opoﬁparﬁzmlsdccgﬁguredtterallng muadmofmatam c@rhp:@ughe s@fbg tguepl e
oo’ ri % SRARERIhaRg s BHESS fidbidif bPhed borkSh B2y BadBag P Ay
encl osed by sai dIODﬂiﬁ]Ii:agSatﬂPeszMgteannb sbalhdaquesfb& slwmng’rﬁfd)wgsvﬂh%oﬁal d
corpr easeq, Ping Sod otsifkh oAU i &R oot
wher ei n sai @f theugesentfinventien. erlgjﬁﬂﬂs naﬂ‘pme:tam;ﬁa,dnagbe heferrgl) tsak
housing, andodhdt ekl alable s CARAIST AN LR ThLGbETLLY oo |

coupled_ to recel ve said sal d)gort
reservoitP aghanssiyséy iif?”@loé‘ffrﬁl 900 aﬁm@g ahelshaywi iniFigtOByerfisehalf of

arranged bebymey s6@iE.gl, MdtaHaM Pighad) 30thsaabd iRBRbE oS ERE: by a
mandrel 802, As shown, the tool and mandrel compressively contact the leg
portions, but not the beam portion. A pulling force represented by arrow 804 is
then applied to spring 800 that causes the leg portions to bend and become

15  resilient as it is conformed by tool 900 and mandrel 902. The process is then
repeated for the other half of spring 800. The resulting unitary member,
parabolic cantilever beam spring 800 is shown in Fig. 9C.

10087} Although the above disclosure has been described in language
specific to structural/functional features 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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304. The fluid reservoir as recited in claim3, wherein said resilient
menber is arranged between an outer surface of said inflatable bag
and said inner wall surface of said housing. 5.The fluid reservoir
as recited in claim1, wherein said bubble director is integrally
formed as part of said housing. 56.The fluid reservoir as recited in
claim1, said bubble director conprising at | east one guide on said
inner wall surface extending fromsaid first region to said second
region, said path of said bubble direct@AlM&r ned al ong said at | east
one gui de. 1Qﬁérﬁgjghghgyreservoir as recited in claim®6, wherein
said guide is configured'to contact a portion of said resilient
menber when said resilient nenber is fully conpressed and thereby

prevent said portion of i il : : C i,nhg at
| east a portion o?' sai dAflﬁ"?ldn%re’éﬁirkér%%fﬁ@ﬁ%néa{%ea%mﬁgh "said
gui de. 1558. The f kudiodsingsitleast partialyrferningdt ieastcdra ehambentiwrain thatushen

in contact, i i id portion of said resilient nmenber form
at | east par ?Sjg%uge;éfl ‘g%ﬁgc{]%ﬂ@?{ sai d bubble director. 209.The fluid

reservoir as reci aedhfiatabid bagargangetevibimsaidchbrgdrde i s configured to

contact a portion_o d .i ? W”{%ﬂ'l rﬂ H Qﬁ IS
fully inflated and {eﬁ@%b?b@%éeéﬁ hieaaf)%g%'or ] o%ﬂ% b%ﬂ%'&f?}cﬁ gE'tra I%e
bag from contampiesgvaly chetastsaid platablerbagf sai d i nner wall surface
! OCS”“ ed %jj ace_nt ga%ﬁnb%u%cg? 1ea%§191t%romﬂ J&Jld"hgusrlr?gs fHi & ﬁrsta%gro?l%fts%gd n
clai m9, wherein, en |
chamber and fluidically coupling said chamber to atmospheric gas external to
said housing; and
a bubble director arranged within said chamber at least partially along
an inner wall surface of said housing above said bubble port and configured fo
15 direct at least one bubble of said gas from said first region to a second region
of said chamber, said bubble being formed within said fluid within said first
region upon said gas entering said chamber through said bubble port,
wherein said bubble director maintains a path between said first and
second regions, and said path is atf least partially enclosed by said inflatable
20  bag and said resilient member when said inflatable bag is fully inflated and

said resilient member is fully compressed.

2. The fluid reservoir as recited in claim 1, wherein said housing
further includes a port leading through said housing, and said inflatable bag

25  having a fitment fluidically coupled to receive said gas through said port.

3. The fluid reservoir as recited in claim 1, wherein said resilient

member is arranged between said inflatable bag and said bubble director.

30 4, The fluid reservoir as recited in claim 3, wherein said resilient
member is arranged between an outer surface of said inflatable bag and said

inner wall surface of said housing.

15



contact, said guide and said portion of said inflatable bag form at
| east part of said path of said bubble director. 3011. The fluid
reservoir as recited in claim®6, said bubble director further
conprising a base surroundi ng said bubble port, said base being in
said first region and shaped to direct said air bubble towards said
gui de. 12. The fluid reservoir as recited in claim11
wherein at | east a portion of said base is further shaped to all ow
said inflatable bag to inflate to a specified volune 5 13.

The fluid reservoigr as Trhgcfll.lfoepese & Al (Fag ?t&d 1 1n Vﬁglr%%%gﬁpbubb;e

i ncl udes at | east Oone capi eat ur or e el‘el n

confi gured t direftprigtintegriatly ﬁormeaﬁas oad af shithbblsirg. port . 1014. The fluid
reservoir as recited in claim 13, wherein said base includes a stage
t hat el evates said base above a floor of said housing, and wherein
sai d capiflary fedture The fluid rdservaint ag ezoited pauctaimal 1, ysafic bulgdle wiretfon
said stage a r - 5 e
fluid reser vgigrrnﬁﬁé'qg %gﬁaédgﬁé/gu'ﬁgtoH {aﬁ%&%fé%ﬁgﬁ@%&d %grgc[emq ﬁgﬂ.'usifli] at
| east one nofich regiof itgwaldsecondiregion, szid gath of daidriubbisadlicedieriibmeed

port. [Ojng saﬂlﬁ [éds%ﬁ' é@ggr voir as recited in claiml, said
sing ¥

bubbl e direcfs ar al | el spaced gui des on sald i nner
wal | surface extendlng 20fron1sa|d first region to said second

region, ?@i d two par al H%Lz’fiuﬁplae%gﬂloggsdl%ﬁited in claim 6, wherein said guide is

configured to contact a portion of said resilient member when said resilient
member is fully compressed and thereby prevent said portion of said resilient
member from contacting at least a portion of said inner wall surface located
adjacent said guide.
15
8. The fluid reservoir as recited in claim 7, wherein, when in
contact, said guide and said portion of said resilient member form at least part

of said path of said bubble director.

20 9. The fluid reservoir as recited in claim 6, wherein said guide is
configured to contact a portion of said inflatable bag when said inflatable bag
is fully inflated and thereby prevent said portion of said inflatable bag from
contacting at least a portion of said inner wall surface located adjacent said
guide.

25

10. The fluid reservoir as recited in claim 9, wherein, when in
contact, said guide and said portion of said inflatable bag form at least part of

said path of said bubble director.

30 11. The fluid reservoir as recited in claim 6, said bubble director
further comprising a base surrounding said bubble port, said base being in

said first region and shaped to direct said air bubble towards said guide.

16



formng said path of said bubble director therebetween.

The fluid reservoir as recited in claim1l1, said resilient nmenber
conprising at |east one cantil ever beam spring that provides a
substantially 25consi stent anount of force. 18. The fluid

17.

reservoir as recited in claim1l, wherein said housing is operatively

arranged within a printing device to supply said fluid to a fluid

ej ection nmechanism 30

12. The fluid reservoir as recited in claim 11, wherein at least a

portion of said base is further shaped fo allow said inflatable bag to inflate to a

specified volume.

13. The fluid reservoir as recited in claim 11, wherein said base

includes at least one capillary feature formed therein that is configured to

direct said fluid to said bubble port.

10 14, The fluid reservoir as recited in claim 13, wherein said base
includes a stage that elevates said base above a floor of said housing, and

wherein said capillary feature is further at least partially formed within said

stage and said capillary feature contacts said floor.

15 15. The fluid reservoir as recited in claim 11, wherein said base

includes at least one notch configured to direct said fluid into said bubble port.

16. The fluid reserveoir as recited in claim 1, said bubble director
comprising two parallel, spaced guides on said inner wall surface extending

20  from said first region to said second region, said two parallel, spaced guides

forming said path of said bubble director therebetween.

17. The fiuid reservoir as recited in claim 1, said resilient member

comprising at least one cantilever beam spring that provides a substantially

25 consistent amount of force.

18. The fluid reservoir as recited in claim 1, wherein said housing is

operatively arranged within a printing device to supply said fluid to a fluid

ejection mechanism.
30
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