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| MAG NG DEVI CE | NCLUDI NG A PASSI VE VALVE Backgr ound
| magi ng devices, such as printers, may utilize an
woOnreaiongp3i| ui d, such as ink, froman ink cartr PdgaIS2006/002081
during use. As the ink is depleted fromthe ink
cartridge, it may be desirable to continue printing
W t hout interruption. Accordingly, a second ink
cartridge may be enployed. Sensors nmay be utilized to
determ ne when the first ink cartridge is enpty or
nearly enpty. An active valve, such as a manual valve,
a pneumatic valve, or solenoid valve, may then be used
to isolate the ink cartridge to be renoved. These
active valves may require an external input, such as
manual mani pul ati on by an operator, an air pressure
source or a voltage source, for operation. They may
al so require additional circuitry and/ or software for
oper at i OIMAMNGBEYIORYNCLURNG AtHesSIigoyads pver
time, and may provide a small flow path for fluid
flow These active valves nay al so be expensive to
purchase and install in an inmagi ng device.
Accordingly, it may be desirable to provide a passive,
I nexpensi ve net hod of i Batlgirbua@ an i nk cartridge to be
regqoved from an i magi ng devi ce,_so that the jnk .
catPpgiagdevigss: pechyas s, mayrytilize an fReeipg iy spqheag inly from

_ . . e . . ! oy
an ik R0 afin € 636, 96, W0 Sl oMBroh Mol HORAM oot il HRO
desimiblet theoiimw prgdinEvGiholit interaptioh e Aatdrdinglypwselioad ilovarfridge
two ink reservoirs and..t.wo S in _an eppl ar . .
may R SHIE, SRS TR ag A it o hes e TEv B carteideris
empty OVl ASPEY. OAn bivvdvel vakvel QRAMRY AiniguaNhive, SipRehBatkivldve, or

in_an exenpl ary enbodi nent of an inmaging déevice. FIGS
solengid yakyegmax thende hiserhtol igolgte dhgsink carridgede bsiregved. These active

. ; . Ve i I@; .
o SRR 5B Sl AR R, o i
preswiressurod oamnodlbeee sexeafbasperaivno dihee naycillsoareqpaissadditional

. val ved/' n the cl.osed and ogeﬂ ‘Joosi t.i ons, E}es ectj vel 1y
circuitry and/or software for operation, may have moving parts that degrade over time,
and may provide a small flow path for fluid flow. These active valves may also be
expensive to purchase and install in an imaging device. Accordingly, it may be desirable
to provide a passive, inexpensive method of isolating an ink cartridge to be removed
from an imaging device so that the ink cartridge may be removed, refilled and reinstalled

in the imaging device without an interruption of printing with ink from another ink

cartridge.

Brief Description of the Drawings
FIG. 1 is a schematic flow diagram of two ink reservoirs and two pumps in an
exemplary embodiment of an imaging device.
FIG. 2 is a schematic flow diagram of two ink reservoirs and a single pump in an
exemplary embodiment of an imaging device.
FIGS. 3A and 3B are schematic views of an exemplary embodiment of a passive

valve in the closed and open positions, respectively.
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FI GS. 5A and 5B are schematic views of yet another

exenpl ary embodi nent of a passive valve in the closed
waraeopsl posi tions, respectively. Detailed DeBCT/URL000002081
. of the Drawings FIG 1 is a schematic flow di agram of

two imaging fluid reservoirsy such as ink reservoirs

10 and 12, and two punps 14 and 16 in an inaging

device 18. Inmagi ng device 18 nay conprise a printer

SuclHI@S. AN ahd KB afe RhEMLRS Vie‘ivﬁ 6f ML eRerRplalyf ABBCH; %ét ofa

for printing an imge (not shown). |maging ‘device
passig velietin &ie dlorer @aé openvpasitinmecesmeati®dyt hat connects

pri of..ink reservoirs 10 and 12. .

O COIGEat B S8 aRa e M ST RS Ao By shppipent of a
passienglvierik tier adosediahi @perdpositips/regRen@dlys 10 or 12. Ink

reservoirs 10 and 12 may each conprise an ink supply

containing ink 24 therein. Ink 24 may conprise any

type of imaging fluid utilized to print an imge from

printhead 20 of inmagi ng device 18. Punps 14 and 16 may

conprise any typjeetaiedddesprigicniofake Braygiags punp, a

rotatl ng. pu . peristaltic,.punp, an air pressure )

punb i it icd Bty st O s hisefe i by suoh oy ink
resé@vORS DOBLC B, 280 t6 GumPs ¢4 aftd 1 QirSH inBGidoQRIRA 1R! Anfaging

utilized to conpress a flexible ink reservoir, c
devigak8 may omBiisech Rrinter, Agsh ab4n apldetiBinteryinbldingsi prirghesd 20 for

. A ' it R j in evij 8.s S .
iR BE Bk B 01 RS 8 e
22 that ¢annpets iptihthast 20to ddoh eOitkiresepitiiis (lhdand YLeormR¥i GRS may

be descrj bed as any devi ce that causes i nk 24, either

allogy fhedPging deyida 9 Rt upinerek ot olgrk aeserisies 10 or 12
I esgikeldrvoitsn 0tdhE 12TRAHEATR QBmEHQé’\Qh Fiel sﬁ&h% .c&nta%ﬂ{g)lﬁk 54
and 16 each conprise a rotatihg punp. I'ng devi ce
there@. f lnk 2Henaycwmyriss @sy &peiofkmadingvilominttiliokbd sysdenmage from

. .l ncl fi d [ .val ves 26
T i e TR T
such @$ & gt pusnpl @ ré@fngd Pump, b peiBtaBIORBATRA birIEM e tMfzed to

val ves_26 and 28 are each check val'ves incl udi ng

compspss adlexible frizspareoini cagrnesanionl saring. sueh ayn sringeloadedlate,
GBI 2Rt e SIPHOA B GOIR, PRALHIRBs B P 1
may be positioned in any location within imaging device 18 so as to effect movement of
ink 24 from ink reservoirs 10 and 12 to printhead 20. Moreover, pumps 14 and 16 may
each be described as any device that causes ink 24, either directly or indirectly, to move
out of an ink reservoir. In the embodiment shown in FIG. 1, pumps 14 and 16 each
comprise a rotating pump.

Imaging device 18 further comprises an ink flow control system 25 that may
include first and second passive valves 26 and 28 associated, respectively, with each of
reservoirs 10 and 12. In the embodiment shown, passive valves 26 and 28 are each
check valves including a port 30, a movable diaphragm 32 and a stop surface 34. Check
valve 26 is shown in an open position and check valve 28 is shown in a closed position.

Value 28 may function in the same manner as valve 26. Accordingly, the operation of

valve 26 will be described.
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Val ue 28 may function in the same manner as val ve 26.

Accordingly, the operation of valve 26 wll be
walemenidyed. | n operation, check val ve 26 may al PomuUs1io0é/ab2081

flowin a single flow direction 36. In general, fluid

will attenpt to flow froma3sregi on of high pressure to

a region of | ow pressure. Wien a pressure downstream

38 of check valve 26 is |lower than a pressure upstream

40,In d'g@aﬁm@@ﬁb&&(alm&ﬂﬁaﬁaﬂoxb Buil fidvexa HkiRglFEIoW an&stion 36.
w |l be nmoved b fluid toward_stop surface 34
In g@m?éaleﬂyldo\wélrﬂtﬁﬁalpawe@w emypregipn qﬂhﬁlapre%wa?sregm of how

presJRY, Wﬁeg] %ﬁﬂuﬁ“f Mﬁtr@arﬁrzgro@gga@g%amdzés %&%&%ge%%e

stream regi on ower pressure
upstperaasé(urdaaapﬂmgmsﬁz eidnclsﬁlawfoe aﬁbxdﬂeniembwmewﬂhbémgh@t by the

40, .d WL

i, {55 5P SR e B T PP V6 2 T i HE ek Ag may

thenV!'kH?‘ aRRhl dRPhiadsh ThAEY sief2es 84 tPaRidolvdBir&im M3loHes &
FIG 1), thereby closing the heck valve. Fluid,

10W@un"bssu@ ink 24, may then be hindered or prevented from

a0 RS PG R e iR UTE B BB AR bERE]
upstieanf$0, aligphingpm 82, omillvel ivesed Hyahdfloid tbﬁerdcdmddﬂto\sadtmgs
al so. be ferred to %‘Sﬁg passi ve val ve, because, t he

eng%%gseghwgh @eﬁé%t%ﬁ@m Borflonet pasitign OEHRIVG RS inElh ) fhereby
closfftht Hé@é \La)fvev GF 1N Eheh FRYIRY Gyl ghﬁenvl?é Pﬁﬁd«ggﬁ &fo’évérﬁ@d from

open and cl osed positions w'thout manual 1 ntetvention
ﬂov@lyg 'émoughdhat:hﬁck vatve ctdxwa&dlupetseam egiperrt). {Thogk yalvps 26 amh2B,
SS_expens tO nanu acture than active valves, are
therﬁg) f ﬁ t}r

RN u%ast(gl B FOWeBNSfi cal sinplicity, and

ge TE%H bf medzﬁeél@&alﬂﬂs inhdyZgsAstoicFdr@idab a§ 8PhdsBle valve because the
el ectronics to erate. These advantages allow for a

prespyrg woe@ﬁp%wﬂhlyé efisteratvhich mar ke eendinpally vayingomay ainye the
valv%?yletw&ﬂ?ﬁnﬁéﬁcfﬂgmd %Ids{; 55‘?tflcﬁ{srvln ot &aﬁx&agintém Htgﬁ{ 1?3; érP@perator

one e nment o rra I nNg VI ce
Chedesalvesred gelraipssitypleannd ]b@s wq}enhee apeaatfectuterthan active valves,

e SRS S0 WA, Check, valies 20 2] 20 b el e
addifibhal@ohfs! MdiRhick %‘oﬁe%t@r YhLde aus,aﬂt&g@ 88w 1624 fiblvednand
reinstalled into the imagi ng device: In one

system that is inexpensive, rehable and self-operating.

Still referring to FIG. 1, operation of one embodiment of imaging device 18 will
be described. Pumps 14 and 16 may be operated in conjunction with check valves 26
and 28 to allow imaging device 18 to print utilizing one ink reservoir while the other ink
reservoir is removed, refilled and reinstalled into the imaging device. In one
embodiment of operation, pump 16 may be operated in reverse to force ink 24 to flow in
an upstream direction 42 toward check valve 28, thereby closing check valve 28 and
isolating second reservoir 12 from printhead 20 and first reservoir 10. As long as pump
16 is operated in the reverse direction, check valve 28 may remain closed. This will
allow second ink reservoir 12 to be removed from imaging device 18, to be refilled with

ink, and then reinstalled into imaging device 18 and into fluid communication with

printhead 20. Pump 16 may remain operating in a reserve direction such that printhead
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enbodi nent of operation, punp 16 may be operated in

reverse to force ink 24 to flow in an upstream
walreenrsssn 42 toward check val ve 28, thereby cPOEUS06/002081

check valve 28 and isolating second reservoir 12 from

printhead 20 and first resegvoir 10. As |long as punp

16 is operated in the reverse direction, check val ve

28 may remain closed. This will allow second ink
20 vhﬁsc%h’ﬁﬁlhé toddink YifAGnlk @EpIMEd sd181§TrdnBeHt ik R 6ie 10, 8whiled
be refilled with ink, and then reinstalled into

reservmlglhgrdmw*@b 18 and into fluid communication with

P ciHie R frofttin! Hiet o0, AP LR, BSRAEATS) b o qneration of
pundpOl 4l Aforwbridiietord dpheatiak resefvelryl 0fis emptyi, bstear Bklpty, which
reservoir 10, while reservoir, 5% i's re %”F%ﬁt i

masfbeowmegtby.arﬁsnﬁcg&é%ﬂf TepeF Ayl OrtP 8PS {§ray then
o&%ra'{é@noa%{/&tsé @RecBbn |B'_9l WBntddticr A6 2 ThRMAS Shusd 1RMI 18 Mow in an

en 1 nk reservoir IS enpty, or near enpty, which
upstream Hiredtivai towaleldilbiychaclsmim)% whlohnwllmloae@b@crlwlve 2169 thegeby

o sl agr bl AT P 7t RenteRP 20 n ot 45

ther?cslpefrﬁe %hﬁw 1I6rin AlfobRed Hﬁ‘édﬁoﬂl Wﬁfehlnﬁdy daayeint zﬁuw sibwaheck
val ve which will close check val ve 26, .t hereby

dowinstseasm dirgetionkirora seqopd ik reeeryeis A2 thrreb s gpsneg ?hefb Valm 28.
Flrstﬁk“rteh%@&r ¥9m&§r gégﬁeggldo gd ﬁﬁm%gfn%%vﬁ@q eereﬁﬁg%’lv%t?v ink,

oraard use |n 4 to
andltlﬂerﬁreﬁﬁwmsﬂ irtaimadiing dé¢vionl§ amﬂmﬁeﬂmd «tonmwmcasen wathrprinthead

12, thereby opening .check vaIv .28, F
20. g 5y TR, PERERE B FSHSb Glics lopiheigl gt 20amill

conﬂiQue Qﬁ)rfrﬁ fiidnl igd dé‘BlEt'ad ko1Kly f?(ﬁﬁi s&!&)ﬁﬂ illeBsYai Il 2d WithQ: sensor

device 1 info fluid communi cation with
50 qur $ent>lhrbaﬁt 12@rvan i datectsrtpt méirreﬁenvcmple% istermgy phonegr empty, the
serve directi ol such £
progeS B e TR e S bR el Bl e Sgh, ok

w1tlﬁcﬁ~§ﬁﬁ\ﬁ%lni ﬁﬂsZreszr@ﬁ 18 mﬁmﬁgﬁnga@pmtﬁﬁacmd ink reservoir
12 detects that ink reservoir 12 is enpty or nea

ew&@nau@qﬂ@%ﬂtﬁd@wer%éyn@/ecqn@s%eatoe}alwmn%g:@g%l ot gue of the
ink Ei%%ﬁ{ﬁﬁ'lg | e #]%oénﬁg h@&lgéjm‘;g gfﬁltt 0P as Y= ﬁﬂi‘te ARGyrit Bk tlme

I'rst rvoir 10 I magli ng by
Acqordinglyeanhgiy dRécalfsmay bagifergeddoas chevmg amedondanitor aoe

oA LA TRNCL Sl o0l 1 Lk L SBELHOI e con
prirfd fyitd {AR from the other reservoir, provided the ink reservoirs are continuously
replaced or refilled as they become empty.

In another embodiment, imaging device 18 may include three or more ink
resefvoirs, each associated with a check valve, a pump, a sensor and a controller. In
another embodiment, one controller may control each of the pumps. In still another
embodiment, the ink cartridge that is removed may not be refilled but may be replaced in
imaging device 18 by a new, filled ink cartridge, wherein the old depleted ink cartridge
may be discarded.

Still referring to FIG. 1, in another embodiment of operation, pump 14 may be
operated in a forward direction to pump ink from first reservoir 10. Pump 16 may

remain inactive. The operation of pump 14 will cause ink to flow in an upstream
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inclpding tlw|o inls teservoik 19 and L Han

Accordingly, imaging device 18 may be referred to as
havi ng a redundant or an indefinite ink supply because
WoR@a6/078981 i nk reservoir is depleted the i magi NBCTES100€002081
can print wwth ink fromthe other reservoir, provided

the ink reservoirs are contsnuously replaced or
refilled as they become enpty. In another embodinent,
i magi ng device 18 may include three or nore ink

dlregﬁﬁ?ﬁfyw&d otk I?fa@é%@cth@fe%? cl’éﬂsfrﬂg tRatCREKKyAI, VSacoid ink

np, a sensor a COﬂth | n anot her
resewdmm risereforg msol@mirfmm &irst umyrvwhhora@ki reiagiead R0 sp that second

ink fq.?gth'O}rSﬂZPIB?S]}tb{)/%]ifH?Pg/% {ill ¢l an r e I%d %ﬂf{oﬁt% (g@frhf)ﬁcgg&
priftiaR %?‘iﬁﬂtﬂeﬁd QUHSirﬂﬂarE@fpump 16811@%6&);1&&\&7(1 ifni d foeardrirection to
cartridge, wherein the old depleted.ink gart )l/l
punigeingiifesa seread raservoir I2e fFan ymayrespai inpctiys, ﬁ??o‘tgpﬁéaga of
un%m)@ ALTE: %fsr gﬁit‘am aglrhr}gpﬁéﬂ?ﬁd&éctﬁﬁﬁo%r@ﬂfeﬁﬁtvﬁg’e b8, tﬁereby

orward lon to pu fromfirst reservoir
clomaﬂ&eﬂhyahvenﬂnst ihk sestiver.1 0T theredqres lausowerfrommm

wi || cau [ fl str

feset%‘i;%éﬂ%i e wintid furosBet PR s R REferigderited and
BI1YE withB GORnteRtpi&s 8 P&ﬂitf triene Dor EhisirBeth6®bhdReat
Iem;’érom 1rst regervgllr nélgrj;)%lprﬁtnhead 20 sg t%at refation
does aobmtdlzeral«eV@saadlmmn Qﬁpwmnna actieminde thergfere; mpg gligwg wide
i nst al | an interruption of printing by

Vm’f %ﬁ@ érﬁ? ‘arly, punp 16 may be operated in a

f or P, & i b etadn R diggrpu o anotherfantodsnen ol imegiey doiice 18

12. Punmp 14 may, repain |ncft|ve The ggemgatl

PSIBBICHYEER arh iR L sbieBhse an
air E E&ﬁl‘? Kna) e%?er%ﬁve g'&@ﬁ&%éd% eadhng ihlb AdservBRS KO and 12.

i rst eserv therefore, is isol ated
Eacfhrc;ﬂmerﬂmastrvc&selr(mmdrlmﬁa}amdlum atﬂph@éijb@(ﬁwdt%atespecﬁvely,

eSS s PR B TR L S e s e

60 F}Eép@&b@e?yd fRrabifpositivRbd oghik ﬂ@ﬂBIeﬂialg@ 84 dﬁ@SG mntl connected to a
l'1ze @ reverse direction of punp %d GLI 2 and,
manif@ldéfzomalr peepswt lipos &t 9dfd, Wpﬁ’«“éltvﬁlyof @ 1 g e

|
ortiL! t8§| %(h%lllﬁlpl: ll? P@g@%@%ﬁgf %E‘J’f@“’?fﬁggg 3%8&01%‘4{62&& may be

corliR&l YPkdnsSors @4 and 50 reapredticel g onghk resarveirt 40 aRdikp. Contreljer 46
conprise an
may oggrate manifold 62 so as to allow pump 14 to selectively pressurize one of plates

58 or 60 to compress ink from one of flexible bags 54 or 56, respectively, in response to
a reading by sensor 44 and/or 50.

Operation of the embodiment of FIG. 2 will now be described. Sensor 50 may
indicate to controller 46 that second flexible bag 56 of second ink reservoir 12 is empty.
Controller 46 may then operate manifold 62 to activate pump 14 and to open air pressure
line 64 to plate 58 in first ink reservoir 10. The air pressure on plate 58 may cause the
plate to compress bag 54 thereby causing ink to flow in downstream direction 36,
through open first check valve 26, and toward printhead 20. This flow will also be
directed around Y-connection 22 in upstream direction 42 toward second check valve 28,
thereby closing second check valve 28. Bag 56 of second ink reservoir 12, accordingly,

is isolated by closed check valve 28 from printhead 20 and first ink reservoir 10. The
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‘therghy ﬁloameéhﬁﬁftepg HalfVSS todhe P%ql PE:ISS‘W@

air conpressor that may be operatively connected to
each of ink reservoirs 10 and 12. Each of the ink

w0 e®envsBrs 10 and 12 may include a flexibl e begr/g820a6ah2081
56, respectively, filled with imaging fluid, such as
ink 24. Each reservoir may @&l so include a plate 58 and
60, respectively, novably positioned against flexible
bags 54 and 56, and connected to a manifold 62 via air

secd?l(ieiﬁl@férs@rvbirﬁgﬁn%p'th@ﬂ Be &fnoveBSRENEd, wad Yemd‘t@[ﬁdf\@ﬂtlﬁn @daging
be connecte unp 14. Manj fol d” 62 nay

devison Ndnlle@mmﬂ}ﬁaé 28 @ﬁntprmonlélw pmetsmélftouﬁﬁsterswt@aﬁﬁ &SP‘ @Eplt%sure-

Se S
VRt g RS RamiiESERat SYBLY parRl APl BRRGNONIA 1D
condikibf Vo Eattplldd4a. oCsmtc&ret |46 aiay tiwresyerate manijold 63fto ;abmaespump

58 or 60 to co f .fl hl
14 @ﬂtgepewgb@éwgs r Jhseopgink Iieg%'&?lﬁzz ?ﬂe air

pre%?%so%g)leﬁé 6@@9&( au@the?ga?é @tdo%ré'&fs bhf 86 el dmsihg i to flow

be de bed. "Sensor 50 may i ndicate
in dbenstoranT ahrdcapn 46, thimighopewsagond eheckvalve 3§, 86! toarberinibead

ink reseryoir .12..i s.enpt ntr .
O R e LI Y
towdtdl filef @RSV AvE RBSh&EbY BlopingtesteBedkivalvy 0. Bapks8 of first ink

reservoir 10. The air pressure on p|ate 58 nmay cayse
resery@r Baeeordinghioipiselated by glosad Plpfékéfa e2fEm Qﬂp"rl?ﬁacr @0 and

SCC&L k&eﬁ% { r”ﬁfé'?i diihe ‘fésg%lr:)’l@ élgﬁl g@ é?ﬁ(?ﬁ:df teffidied, and

4>t Ovar fi nth I's T1ow
reanallbd alithim ﬂmtgmgrmtoed 8a>wlu1serpim‘&mad ﬂﬂ eottimmugly primts without

upstream direction 42 toward second check val ve 28,
mteﬂﬁ@ﬂ@b?@% iME8€cond check val ve 28. Bag 56 of

S e%’!\ﬂoﬁh@l‘erﬁﬁ&ﬁﬁl\éﬁﬂ Emﬂ%n ¢ AGE& T ey thelide thise baheee B
cl osed check valve 28 Tromprinthead 20 and first ink

resaresies; vanhrasmlatqmwb@@hqck vﬁlver, asmeleanim 2 spespr epdp opedroller.
Theoégn)i?%%dx QE: el Wec%% to g ggio% eé’@rx‘«ﬁ srbyl M%eggondmg air

€ pr|n con |nuous
preMeﬂﬂiétwlhdl}élﬁrohH Ibt trmiﬁe of thb @é’ssmfrs magéﬁu[r&ultekﬂhmly presdurized,
bag 54 is enp near enpty, eg&or 44 may i ndicate

BSHTPBF er 46 may
t hegapenalf @{ﬂ]efsﬂk % \ﬁavsaﬁta'nﬁﬂi‘éleerﬁ%ﬁinéﬂt &i"!a.dpatsﬁve valve

open al'f pressure 6 to plate in second
26 methe tlosddrantipe Ipesfamns paspgsm:bf dn tlrp$ anbO@mermya](Ya Qé @ncludes

e G0 PSR B30 S RSP Bl o4
(FIGNe&KantBdpes 112 ﬁaspaﬁyé tb 8 e PIOWSERBIG. 3B).

FIGS. 4A and 4B are schematic views of another embodiment of a passive valve
26 in the closed and open positions, respectively. In this embodiment, valve 26 includes
a spring 88 loaded plunger 90 that closes under pressure from a backward flow 84 (FIG.
4A) and opens in response to a forward flow 86 (FIG. 4B).

FIGS. 5A and 5B are schematic views of another embodiment of a passive valve
26 in the closed and open positions, respectively. In this embodiment, valve 26 includes
a spring 88 loaded diaphram 92 that closes under pressure from a backward flow 84
(FIG. 4A) and opens in response to a forward flow 86 (FIG. 4B). In this embodiment,
diaphram 92 may deformed by the pressure of forward flow 86. Accordingly, a



20. This floww |l also be directly around

Y-connection 22 in an upstreamdirection toward first
web@wok789al ve 26, thereby closing first check vECTESRE6/002081

Bag 58 of first ink reservoir 10, accordingly, is

i sol ated by closed check vafve 26 from printhead 20

and second ink reservoir 12. The first ink reservoir

10 may then be renoved, refilled, and reinstalled

relatiwdl  highi fowvgrird fodewessarciaybd Liflizeditm bpeadia@@am 92. In this
cqnt i nuousl ripnts without interrupti.on_or |oss of
embacsio@ive 4 B b Sretuh ot roRers HRBTRGSBevi oo 16 may

| N UGS RAGR R ARLiBcdiidhs bEHE YD deSRM2d AR HAY B
with a check valve, a single punp, a sensor and a

utiligeshandofall evithiTthe spepepofithy clbimscdstorect ed to the three or
nore ink reservoirs by a corresponding air pressure
| ine wherein one or nore of the reservoirs may be
si mul t aneously pressurized, thereby closing the check
val ves to the non-pressurized reservoirs. FIGS. 3A and
3B are schematic views of another enbodi nent of a
passive valve 26 in the closed and open positions,
respectively. In this enbodi nent, valve 26 includes
two flexible "duck bills" 80 and 82 that close under
pressure froma backward flow 84 (FIG 3A) and open in
response to a forward flow 86 (FIG 3B). FIGS. 4A and
4B are schematic views of another enbodi nent of a
passi ve valve 26 in the closed and open positions,
respectively. In this enbodi nent, valve 26 includes a
spring 88 | oaded plunger 90 that closes under pressure
froma backward flow 84 (FIG 4A) and opens in
response to a forward flow 86 (FIG 4B). FIGS. 5A and
5B are schematic views of another enbodi nent of a
passive valve 26 in the closed and open positions,
respectively. In this enbodi nent, valve 26 includes a
spring 88 | oaded di aphram 92 that cl oses under
pressure froma backward flow 84 (FIG 4A) and opens
in response to a forward flow 86 (FIG 4B). In this
enbodi nent, di aphram 92 may defornmed by the pressure
of forward flow 86. Accordingly, arelatively high
forward flow pressure may be utilized to open di aphram
92. In this enbodi nent, valve 26 nmay be open to the
at nosphere at spring 88.
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O her variations and nodifications of the concepts

descri bed herein may be utilized and fall within the
wGQe@pa78981 t he cl ai ns bel ow. W claim 1. An i mapCT{yS2006/002081

device ( 18), conprising: a first imaging fluid

reservoir (10) connected to @ first passive valve

(26); a second imaging fluid reservoir (12) connected

to a second passive valve (28); and a punping system

(14XV9&§P?t'Vely connected to said first and second

| magi ng uid reservoirs for selectively flow ng

|nag|ng fluid fromeach of the first and second

voirs. .2. The imagi ng device (18)
L %P&%Wﬁﬁl ¥F@?ﬁ )sSIPHINEt and second i maging fl uid
r es Q& ifd ﬁqgmmdl?e)se&eﬁ (ﬁ@%ﬁnﬁ&f@&"t@*ﬁ' fﬁstfﬂa@méame ° (26);
i magi ng deV|ce (1 &F he i magi ng device (18)
cl armecondameping sl e“p‘@fﬁglir ﬁ@)@evm@teddgﬁppmnésoasswe valve (28);
anCprlnter 4. The inmaging device ( 18) of claim1l
wherei n said punping system (14) conprises a first

punp p(lﬁgﬂf)lngC@@ﬁ:ﬁﬂ(tl G)iolb@at&&[l}dcdrméaéd towag figt AddMedond i 1mag1ng
reservair_ (10) and a second punp. (16) connected

fludespreqiroton selpstyehdlewipe & ama%g% ﬂ%ﬁ frorp pach offhe figs and second
imh H.ﬁhg§¥hﬁ% (18) of claim1l wherein said first and

sec passi ve val ves (26, 28) each conprise a check

valve 6. The |nag|ng device (18) of claim 1l wherein

2. CannuBEERe g <8R R Shut TSRl BV AR echht imppine tuid

restiveirdl (10238 ¥@iebéh fetfdvablé rom ?dikﬂnﬁagi@%w&@&ectl gp2) that

selectlvely directs punping actio sai d punp to one

of said first and second inmaging fluid reservoirs (10,

‘3 12) ThZ lm%—%lﬁ%dgﬂgé {1% gf“éﬁhﬁr? l&f %186} led ﬁhgglfgél%\fiﬁzéac%%ﬁses a

d $8nsor
pnﬁ@ﬂses an i magi ng f|UId IeveI in said first imaging
fluid reservoir (10) and a second imaging fluid sensor
(50) that senses an imaging fluid level in said
4. secqpdigRgh Eexﬁ!:é"dl@) bES8HY Pihefehfdaid Eﬁt‘n'?intg' Sy SEm&D8) comprises
second | naging f sensors connect 0
a first pump (14) connected to sa1d first imaging fluid reservoir (10) and a second pump

(16) connected to said second imaging fluid reservoir (12).

5. The imaging device (18) of claim 1 wherein said first and second passive valves

(26, 28) each comprise a check valve.

6. The imaging device (18) of claim 1 wherein said pumping system (14) comprises
a pump (14) connected to each of said first and second imaging fluid reservoirs (10, 12),
and a manifold (62) that selectively directs pumping action of said pump to one of said

first and second imaging fluid reservoirs (10, 12).

7. The imaging device (18) of claim 6 further comprising a first imaging fluid
sensor (44) that senses an imaging fluid level in said first imaging fluid reservoir (10)

and a second imaging fluid sensor (50) that senses an imaging fluid level in said second
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said manifold (62). 8. A nethod of installing an

imaging fluid reservoir ( 10) in an imging device (
wa3)os/0T898i ng printing with inmaging fluid from BODUE®G6/002081

imaging fluid reservoir (12) within said imaging

devi ce, conprising: closingeflowto a first imaging

fluid reservoir (10) with a passwe val ve (26);

renmoving said first imaging fluid reservoir (10) from

TR L, SR 3 BB e o

Salc(ﬂq&}u,foml({sz)\/\hl le fl ow ng imaging fluid from a second
i mging fluid reservoir (12). 9. The nethod of claim8
further conprising continuing to print with inmaging
g Tl uA%étﬁ@&?ﬁkﬂllg@%ﬁ%aglﬁgQl'uﬁgrefsér%@ (f@%ﬁﬁﬂﬁh& %@Vlce (18),
sald second imagihg fluid reserv
durmgqﬂtﬂhmg -with insging fluidfromoamsdiiad imegiog dluidmegrmefr (121) ivdthin said
v0| r 1 W th a passive valve (28); renpving
1ma§1d1} FEEof B¥ng fluid reservoir (12) from said
| Mgbiigg 8w t@% firdBhiagdiedluid sdsatvbir 1003wt H bhﬂ%l\(el%lve (26)
i magi ng fI uid reservoir into said imging device (18),
al | rentaving Faiibiishgnagingilg resemvodr 6l pb&p@maui imgejug device'(18);
i maging fluid reservoir (10). 10. The nmethod of claim
d8 wherei n sai d passive valve (26) conprises a
sel fnsaféfgad thivd imhgiak fivil regervdit (10 lveto meitilimdgiof deviae (18, all
wherein said f|l qw_ng fluid from sai econd
whilerHgPving ipagime Had Gt faec%e@ ﬁv@égseamrpaﬁg i magi ng
fluid fromsaid second imaging fluid reservoir (12).
12. The nethod of claim9 wherein said flow ng imaging
9. f | uiThe mmethwdsdicthimt§i ﬁudhq:rrm)glpmlgmfglconunmegéx mrghit m(hlm)aglng fluid

I ses i n msaldthlr
R N
depiied gadiheai d passive valve (26) conprises a check

val ve
closing flow to said second imaging fluid reservoir (12) with a passive valve (28);
removing said second imaging fluid reservoir (12) from said imaging device (18);
and

installing a fourth (12) imaging fluid reservoir into said imaging device (18), all

while flowing imaging fluid from said third imaging fluid reservoir (10).

10. The method of claim 8 wherein said passive valve (26) comprises a self-operating
check valve.
11. The method of claim 8 wherein said flowing imaging fluid from said second

imaging fluid reservoir (12) comprises pumping imaging fluid from said second imaging

fluid reservoir (12).

12.  The method of claim 9 wherein said flowing imaging fluid from said third
imaging fluid reservoir (10) comprises pumping imaging fluid from said third imaging

fluid reservoir (10).
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including a port (30), a novable diaphragm (32) and a
stop surface (34). 14. The nethod of claim8 wherein

wa@ adod/ordsrd i maging fluid reservoir (12) conprPGEESHEé/02081
first imaging fluid reservoir (10) after refilling
thereof with inmaging fluid. ;15. The method of claim?9
wherein said fourth imaging tluid reservoir (12)
conprises said second imaging fluid reservoir (12)

ft filling.t f. W i ' id 16. An
13 g et 4B o Rk ot b SRELAFe [ Pinan Pk pive
inchebgf & port $30)1OmolaBle dRiphlagmsB2) Ml Pass smeacedda)es (26,

28), each operatively connected to one of said at
| east two imaging fluid reservoirs; and a punp system

14( 14)Fh9ﬁ%%ﬁf(%%l§i%ﬁ§g hélefilsalBBRE luh}é‘%n%?ﬁ | faBerlbit ?3) gomprises

reservolirs. evice of cla erelrn

saigh iy imgging Mufd ieservoinit () st wfillirmabereofiwith impging fl4id.
16), each operatively connected to one of said at
| east two imaging fluid reservoirs (10, 12). 18. The

15deviTae nefhdd ¢f dRidke WheeR) saidsufth #hadiRASid AEerieREI 29
fluid reservoirs (10, 12) are each renpvable from Said
compigss raiddecanddmagae fluidresqmyair § b3) after fillingiharepfwith imaging

ﬂuggerein each of said at |east two passive val ves (26,

) restrict flowinto its corresponding imaging fluid
reservoir. 20. The device of claim 16 wherein said
punp system (14) conprises a punp operatively

16.¢ onARCPREINESCEKEHCWRDISHE at | east two i maging fluid

r esgf MRlthwo (rhBzingd #hid reservoirs (10, 12);
at least two passive valves (26, 28), each operatively connected to one of said at
least two imaging fluid reservoirs; and

a pump system (14) connected to said at least two imaging fluid reservoirs.

17. The device of claim 16 wherein said pump system (14) comprises at least two
pumps (14, 16), each operatively connected to one of said at least two imaging fluid

reservoirs (10, 12).

18. The device of claim 16 wherein said at least two imaging fluid reservoirs (10, 12)

are each removable from said imaging device (18).

19.  The device of claim 16 wherein each of said at least two passive valves (26, 28)

restrict flow into its corresponding imaging fluid reservoir.

20.  The device of claim 16 wherein said pump system (14) comprises a pump

operatively connected to each of said at least two imaging fluid reservoirs (10, 12).



