WO 02/ 076750 PCT/ US02/ 06202 1 DUAL SERI AL PRESSURE REGULATOR FOR | NK- JET
PRI NTI NG BACKGROUND OF THE I NVENTION This invention relates to inkjet
printing,wendonase particularly to ink containment and deCmaEsoyo®yst ens.

I nkj et printing systens frequently make use of an inkjet printhead nounted
to a carriage which is noved back and forth across a print nmedia, such as
paper. As the printhead is noved across the print nmedia, control

el ectronics activate an ejector portion of the printhead to eject, or jet,
ink droplets fromejector nozzles and onto the print nedia to formimges
and characters. An ink supply provides ink replenishment for the printhead
ej ector portion. Sone printing systens nmake use of an ink supply that is
repl aceabl e separately fromthe printhead. Wien the ink supply is

depl eted, the ink supply is renmoved and replaced with a new ink supply.
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to form images and characters. An ink supply provides ink replenishment for the

printhead ejector portion.

Some printing systems make use of an ink supply that is replaceable separately
from the printhead. When the ink supply is depleted, the ink supply is removed and
replaced with a new ink supply. The printhead is then replaced at or near the end of
printhead life and not when the ink supply is depleted. When a replaceable printhead is
capable of utilizing a plurality of ink supplies, this will be referred to as a "semi-perma-
nent" printhead. This is in contrast to a disposable printhead, that is replaced with each
container of ink.

To operate properly, many printheads must be maintained within a narrow range
of slightly negative gauge pressure, typically between -3 and -12 inches of water. Gauge
pressure refers to a measured pressure relative to atmospheric pressure. Pressures
referred to herein will all be gauge pressures. If the pressure becomes positive, printing
and ink containment within the printhead will be adversely affected. During a printing
operation, positive pressure can cause drooling and halt ejection of droplets. During
storage, positive pressure can cause the printhead to drool. Ink that drools during storage
can accumulate and coagulate on printheads and printer parts. This coagulated ink can

permanently impair droplet ejection of the printhead and result in a need for costly



WO 02/ 076750 PCT/ US02/ 06202 2 printer repair. To avoid positive pressure,
the printhead nakes use of an internal mnechanismto naintain negative
pressur e.wfioz/opi7esent in a printhead can interfere with trhsg/usar/menance of
negative pressure. Wien a printhead is initially filled with ink, air

bubbl es are often present. In addition, air accumul ates during printhead
life froma nunber of sources, including diffusion fromoutside atnosphere
into the printhead and dissolved air conmng out of the ink referred to as
out gassing. During environnental changes, such as tenperature increases or
pressure drops, the air inside the printhead will expand in proportion to
the total anpbunt of air contained. This expansion is in opposition to the
internal mechani smthat maintains negatj ve pressure. The internal
mechanismw thin the printhead can conpensate for these environnental
changes over el ﬂegaut o RABASHRhivE vas&f?@rm@gaﬁth%wm& QRS of Ghiribigda of this
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limited range of environmental excursions. Outside of this range, the pressure in the

printhead will become positive.
Moreover, if excessive air enters the printhead, this air can block air flow to the

nozzles, interfering with drop ejection, and so degrading image quality.

SUMMARY OF THE INVENTION

An ink containment and delivery system in accordance with aspects of the
invention provides high sustained flow rates, allows higher "burst" (short time interval)
flow rates, and allows bubble movement through the system conduits to the printhead, all
while holding the printhead ink pressure in a range required for optimum printhead
operation. The ink containment and delivery system allows drool-free separability of the

ink supply and the printhead.

BRIEF DESCRIPTION OF THE DRAWING

These and other features and advantages of the present invention will become

more apparent from the following detailed description of an exemplary embodiment

thereof, as illustrated in the accompanying drawings, in which:



3 FIG 1is a schematic diagramof a dual regulator, ink delivery system

wWth two pressure regulators in series. FIG 2 is a graph illustrating
regul at orwoanprdé7amce for downstream pressure regul ati on PaTAS02/MRPEL
printhead. Fig. 3 illustrates one exenplary enbodi nent of an ink jet

printing systemof the present invention showmn with a cover opened to show
a plurality of replaceable ink con- tainers, and which can enploy a dual
regul ator ink delivery systemin accordance with aspects of this
invention. Fig. 4 is a schematic representation of the inkjet printing
systemshown in Fig. 3. Fig. 5is a greatly enlarged perspective view of a
portion of a scanning carriage showi ng the replaceable ink containers of
the present invention positioned in a receiving station that provides
fluid conmuni cati on between the replaceable ink containers and one or nore
printhead. Fig. i5S] & aStitenaAk 8RginNa@halded®iidrl PR dfveh &/ s@manti (e
carriage. FIG 7 is a cutaway view illustrating aspects of an exenplary

i nternal preRrSisHes regubaiers ts§Fies or t he printhead cartridge. DETAI LED
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"two directipectasanigulvaston. function, with a first direction to prevent
printhead drooling and a second directign . to provide an ink buffer for

hi gh-flow rate "HJU&4tsaschematicirepiesenigsiqnaf thednkiet Ppptinesgten slyapn Fig. 3.

Fig. 5 is a greatly enlarged perspective view of a portion of a scanning carriage
showing the replaceable ink containers of the present invention positioned in a receiving
station that provides fluid communication between the replaceable ink containers and one
or more printhead.

Fig. 6 is a side plan view of a portion of the scanning carriage.

FIG. 7 is a cutaway view illustrating aspects of an exemplary internal pressure

regulator for the printhead cartridge.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

FIG. 1 schematically illustrates a dual regulator, ink delivery system 50 with two
pressure regulators in series. The first pressure regulator 60 is located in a replaceable
ink supply 70 that is fluidically coupled to a printhead 80 via a fluid coupler 90 to
provide an ink path to the printhead 80. The second pressure regulator 100 is located in
the printhead 80. The second pressure regulator 100 accurately maintains the printhead
pressure range to optimize printhead performance. The second pressure regulator also
has a "two direction" accumulator function, with a first direction to prevent printhead
drooling and a second direction to provide an ink buffer for high-flow rate "burst"

printing.



4 This is a non-active, or passive, ink delivery system in that there are
no active punps used to deliver ink fromthe ink supply to the printhead;
only the woegawniareo pressure provided by the printhead is eseaSonoadoaw i nk
fromthe ink supply. In an exenplary enbodi nent, the second pressure

regul ator 100 is a mechanical device wth spring-loaded, lung-like air
bags which maintain a set printhead pressure, gage pressure mnus "x",
where, e.g., x is -5 inches of water. Printhead regulators suitable for

t he second pressure regulator 100 are described in U S. 6,137,513, and in
US. 6,164,742, the entire contents of which patents are incorporated
herein by this reference. FIG 7 illustrates a printhead or print
cartridge 80 including a regulator 100 {FIG 7 generally corresponds to
FIG 18 of U S. 6,137,513). The printhead 80 includes a housing 80A.
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1000 of the downstream regulator 100, absorbs the effect of such expanding

bubbl es, and“ﬁ@é%@ the pressure in the printhead negative, e.g, the
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t he nozzl es. Conpliance "above the set point he regul ator 100 assures
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I nk supply Cﬁ&ﬂ% 86%' bYs?)Bseﬁ %th{nmousmg are elements of the regulator 100, including a

pressure regulator lever 100B, an accumulator lever 100A, and a flexible bag 100C. The
levers are urged together by a spring (not shown in FIG. 7). In opposition to the spring,
the bag spread the two levers apart as it inflates outward. The regulator lever controls the
state of a valve which controls the flow of ink into the internal printhead ink reservoir
from the fluid interconnect. Further details regarding the regulator 100 are provided in
U.S. 6,137,513.

In the absence of compliance "below the set point” by regulator 100, an increase
in temperature could cause an air bubble in the printhead to expand, causing the pressure
in the printhead to rise to positive gage pressure, e.g. 7 inches of water, pushing ink out
the printhead nozzles. Built-in compliance, supplied by the lung-like bag 100C of the
downstream regulator 100, absorbs the effect of such expanding bubbles, and keeps the
pressure in the printhead negative, e.g, the pressure will rise to -2 inches of water, and so
prevents ink drool from the nozzles.

Compliance "above the set point" of the regulator 100 assures that when a print
job requires a high flow rate from the nozzles that the ink supply cannot deliver for long

intervals, e.g. 6 cc ink/minute for an exemplary application, unless unacceptably low



intervals, e.g. 6 cc ink/mnute for an exenplary application, unless
unacceptably | ow WD 02/ 076750 PCT/ US02/ 06202 5 pressures (e.g. less than
about - 12wonehewseof water) are generated at the printheadpcush2/octet i very
rates are allowed for short intervals w thout exceeding printhead back
pressure limts because of conpliance in the regulator spring-|oaded bags.
This "fluidic conpliance"” is analogous to electrical capacitance, which
allows high currents of short duration when a power supply cannot sustain
such high currents. The second regul ator pressure-volume curve has finite
conpliance for pressures above and belowits "set point." The "set point"
is the gage pressure to which the second regulator tends after flow

t hrough the printhead stops, provided sufficient pressure is applied to the
second regulator. An exenplary burst interval for high-rate burst printing

in one enbodiaBhfes (Sg. Qs Ain SERPNG Snchbd\§F WatdiPark gm&art&phtmrprm@ad)@w of the
printhead carriage over the print nmediumin an exenplary printing system

For this exadgbivery rmﬁarﬁglomd§or§hm1meb@}ss’flth09t eygeeding printhedddaek presse® from t he

pri nthead. Theus Sslid 08 BHGiRbed LPMlcByhdr SPHIQRARALAS Orfld g0, 24

seconds secon SIs a cc per mnute for
this exenpl amylibooesis. anﬂb@usZo «:lsctrapagca@phtame wb’rg,h Iahdzwhigh asots ©f smrtu me
iIIustrating dommstrean1re Set

re Iat
ot e For ST RBRES A ponFavady Spe BN ie e 1 S omes i ke
air bags whl @hssa&LmLaima&véBds mﬁuercbinpﬁﬁacalf@s;ﬁwsms abcszetand)cbelatv 1tsc't3etl d be
-4.5 inches of wate .2 shows the regul voly %F% as a
function ofPQife EP%S%UP%“ ﬁ?ttg? BREePRRSSPS %{Wgh a]etsﬁ‘f dregulatontends @8 whi ch
is equal to phe tﬂ?&%%sth'é Srinth¥al latoF s, pRvideaquftibie A& site Wnaﬁ tofhd¥éordhe
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regul at or wotgBwatee a vertical line, i.e. maintaining a constant pressure

as the regul ator Bag. g@hdgﬂﬁu@ﬂ@a@ﬁfo&ﬂlgﬁqstemﬁﬁmmghﬁ oRtiRlRfndel heavy

i nk usage demands. Lo | ustrates Ta useful conpliance of the regulator
in the vici®24yecofidst the tineg reguiradt fomone pps$of the [peinthedd coamiage overthe priat

exenpl ary e n}lj’lg&%lqu%p I ex‘éﬁSla%mtmg system. For this example, during this short burst, 0.03
cc ink is ejected from the printhead. The resulting burst flowrate is equivalent to 0.03
cc/0.24 seconds, or 0.12 cc/seconds. This is a flow rate of 7.2 cc per minute for this
exemplary burst.

FIG. 2 is a graph of regulator pressure-volume illustrating downstream regulator
compliance about the regulator set point. For an exemplary pressure regulator with
spring-loaded, lung-like air bags which maintain a set printhead pressure, a set point
could be -4.5 inches of water. FIG. 2 shows the regulator bag volume (cc) as a function
of the pressure outside the bag and within the printhead, which is equal to the pressure
within the bag (0 gage pressure) minus the pressure outside the bag and within the
printhead. A perfect pressure regulator would be a vertical line, i.e. maintaining a
constant pressure as the regulator bag volume changes to accommodate air bubbles and
heavy ink usage demands. Loop Cl1 illustrates a useful compliance of the regulator in the
vicinity of the set point at -4.5 inches of water. In this exemplary embodiment, the mean
slope of the loop C1 is the regulator compliance, and is equal to .15 cc/"H20 for this
example. In a physical system, there will be some hysteresis in the volume-pressure

relationship as the negative pressure increases and then subsides, and this is illustrated in



sl ope of the loop G is the regulator conpliance, and is equal to .15
cc/"H20 for this exanple. In a physical system there wll be sone

hyst er esiwoiovotd1s vol une- pressure relationship as the negarivgez/gressure

i ncreases and then subsides, and this is illustrated in WD 02/ 076750

PCT/ US02/ 06202 6 loop CI. Line C2 illustrates a hypotheti cal
pressure-volune relationship with low conpliance, with a small change in
regul at or bag volune resulting in a large change in the printhead
pressure. Line C3 illustrates a hypothetical pressure-volune relationship
wi th high regul ator conpliance, closer to the ideal regulator conpliance
than even conpliance d, with a relatively |arge change in the regul at or
bag volune to produce only a relatively small change in the pressure. The
first pressure regulator 70 in the ink supply 60 naintains a negative gage
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between about -1 inches of water and -10 mches of water, and more preferably in arange

between about -2 inches of water and -10 inches of water.

In an exemplary embodiment, the fluid coupler 90 is a rigid tube assembly or
manifold. Of course, other devices could also be employed as the fluid coupler, e.g. a
flexible tubing. The connections between the ink supply and fluid coupler can be made
using the self-sealing fluid interconnect described in U.S. 5,777,646, the entire contents
of which are incorporated herein by this reference.

Positioning the first regulator 70 above the second regulator 100 in a gravity field
has the performance advantage of the extra hydrostatic pressure enabling higher flow
rates within the given printhead pressure constraints. This is because the extra pressure
hastens flow into the second (downstream) pressure regulator, helping it keep up with
drop ejection; reducing the degree to which such inflow lags the outflow through the
nozzles reduces the dynamic pressure range in the printhead. Minimizing this pressure
range optimizes drop ejection and print quality. The relative altitude positioning of the

two regulators allows for printhead pressure to be tuned.



drop ejection; reducing the degree to which such inflow | ags the outfl ow

t hrough the nozzles reduces the dynam c pressure range in the printhead.

M ni m zi ’gotokioge7pr essure range optim zes drop ej ecti on amdTarsomvegual ity.
The relative altitude positioning of the two regulators allows for
printhead pressure to be tuned. WD 02/076750 PCT/US02/06202 7 In an

exenpl ary enbodi nent, where the inks have a viscosity on the order of 3 cp
(centipoi se) and bel ow, the conpliance for the second regulator in the
vicinity of the set point is approximtely 0.15 cc/"H20, and the set point
is approximately -5" H20O. For the first regulator, the set point is
approximately -4" H20O The first regulator is positioned approximately 2.5
i nches above the nozzles on the printhead in an exenplary enbodi- nent. The
fl ow resistance through the contai nnment and delivery systemis such that it

can provide sustgj Qﬁ&ehﬁh § LAWY dlRdne Svhard e i8I have aliRoG/ olHb ordeR 6 3'dpur st "
flowup to five tines |6¥1er, for inks with viscosities of 3 cp and bel ow.
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is detached. Mdre accurate printhead pressure regulation is provided since
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printhead drool' T ng 1's preéevente en
For systems with pressure regulation only in the ink supply, when the supply is
removed and there is some air trapped in the printhead, environmental changes can cause
ink to drool from the printhead. In accordance with aspects of this invention, as
compared to systems employing only a pressure regulator in the ink supply, printhead
drooling is prevented when the first regulator is detached. More accurate printhead
pressure regulation is provided since the pressure is regulated closest to the printhead,
with minimal intervening flow resistances. Further, the first regulator can be a
consumable item which need not have significant compliance or precise pressure control.
In accordance with further aspects of the invention, as compared to systems
having only a pressure regulator in the printhead, printhead drooling is prevented when
the ink supply is detached. Pressure regulation in the supply enables a lower cost fluid
coupler that does not need to be self sealing. If there was no pressure regulation in the
supply, and the pressure in the supply became positive, then removing the supply from
the rest of the system would result in an ink mess. A lower cost, less complex method of

venting the ink supply to atmosphere can be provided, such as, by way of example, the



the ink supply is detached. Pressure regulation in the supply enables a

| ower cost fluid coupler that does not need to be self sealing. If there
was no prwesang7segul ation in the supply, and the pressuPeTIiUs02/R05UpPpl Y
becanme positive, then renoving the supply from the rest of the system
would result in an ink nmess. A lower cost, |ess conplex nethod of venting
the ink supply to atnosphere can be provided, such as, by way of exanple,
the WD 02/ 076750 PCT/ US02/ 06202 8 system described in U S. 5,010, 354, the
entire contents of which are incorporated herein by this reference. If the
second pressure regulator 100 did not have conpliance above the set point,
then the printhead pressure range during burst printing will be
unacceptably high. If the second regul@tor has mnimal internal vol une,
then air management will be difficult, in that little space is available
to warehousesateh, degrﬁ)%ﬂ in 98 9% 1‘%)9355!4' rthezé?\@ré dakteRSbf WREYars %&Bﬁﬁ‘ét&%@refneq uire
primers or p mps downstream of the printhead to nove bubbles through the
systemto a bbémvﬁﬁﬁmwhere they are rendered harnl ess. As conpared to such
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and the firSﬁm(mms&mﬁamkvmﬁ@uhah@ﬁhm&éauhlgh enough to nove bubbl es
downstream |In such a system, the bl es end ug}ﬁ ‘war ehoused” in the

printhead. In an @PehpPhPESWRESI VY SYSUEPT 581 APUES OERTS f B g

aspects of thb\ﬁnstﬂeeﬂf{%mh'e%ﬁnthEahﬁtofIﬁJvS%uﬁ&&&hﬂoﬁme @fr%ﬁtﬂ@pdsﬁ%'»ﬁiew is
provided by a capillary nmedium such as bonded polyester fiber (BPF) as

descri bed abther areTigadesed: barenless ot SOMBAPY tor Bigh Systemms, an ik dedivery systefs hel |
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perspective view one su exenpl ar di ment a printing system 10,
shown with 5a @atchm;mtlapécan exéraguffiomnt p,rdegreaq mbmlbblgmte thegpphtheasardiees i nk

contai ner 12t1;[erazlirtls {vgre c?uségcii ILI gdditﬂ)ngi pump is required. Thus, the pressure differences

between the second (downstream) pressure regulator and the first (upstream) regulator
are high enough to move bubbles downstream. In such a system, the bubbles end up
"warehoused" in the printhead.

In an exemplary embodiment of a printing system embodying aspects of this
invention, the first (upstream) pressure regulator is provided by a capillary medium, such
as bonded polyester fiber (BPF) as described above. The second (downstream) regulator
100 is a "clamshell type" regulator of the type described in U.S. 6,137,513. Fig.3isa
perspective view of one such exemplary embodiment of a printing system 10, shown with
its cover open, that includes at least one replaceable ink container 12 that is installed in a
receiving station 14. With the replaceable ink container 12 properly installed into the
receiving station 14, ink is provided from the replaceable ink container 12 to at least one
ink jet printhead 16. The ink jet print cartridge 16 includes a small ink reservoir and an
ink jet nozzle array 17 (FIG. 4), that is responsive to activation signals from a printer
portion 18 to deposit ink on print media. As ink is ejected from the nozzle array 17, the
printhead 16 is replenished with ink from the ink container 12.



receiving station 14. Wth the replaceable ink container 12 properly
installed into the receiving station 14, ink is provided fromthe

repl acealWe oztke76nt ai ner 12 to at | east one ink jet priRCRA®A2/0@02 The i nk
jet print cartridge 16 includes a snmall ink reservoir and an ink jet
nozzle array 17 (FIG 4), that is responsive to activation signals froma
printer portion 18 to deposit ink on print nedia. As ink is ejected from
the nozzle array 17, the printhead 16 is replenished with ink fromthe ink
contai ner 12. WD 02/ 076750 PCT/ US02/ 06202 9 The printhead 16 further

i ncl udes a second pressure regulator 100, as descri bed above regarding
FIG 1. In an exenplary enbodi nent, the pressure regulator is a "clam
shell" type regulator as described in 4 S. 6,137,513. In an illustratative
enbodi nent, the replaceable ink container 12, the receiving station 14,

and the ink jet PrHeprigRsh AR iambs p@e&ndqa‘resaur@se%umdm@ras Bdscqwear i age 20
that is noved relative to a print nedia 22 to acconplish prlntlng

Al ternati vel 9’00V@ tegarding Fl@+t1. Ipani eemplany embodimeplelths RegsturrregiHatatis aecdink i s noved
past the prl g 1@&?9@%&3&9“]@%2975 The printer portion 18 includes
or ec

a nedi a tray rving print nedia rint nedia 22 is stepped
t hrough the prinﬂnmmﬁhmnmmBmSU@nwnngtﬁanﬂﬂagdﬂmmke@thelﬁrﬂmrﬂead@ rel ative

to the print _nedi.g 22., The printe orti sel ectlv act s the
bri nthead 18000 S iRt 1P ahPar' o SR Bk b SRR S
printing. Thﬂnosezlaﬂlahmto@apsﬁritagﬁlam to Siceumnptich phitingg A ltehatipely,nhe imbje on a
scanni ng nechani |ch nclude a sli whi ch .t he. scanni ng
carriage 20 @“Fﬁ?g %@Hﬁﬁ?ﬁ@“@&WF %ﬁaﬁ%@“ﬁ%@€§”¥%PH&§H>al§%an axis.
A posi tioni NrhERaARSr f,aﬂbn $HNOMMed & medis @y 6 re@iasg pktYMdIRS23. | ANbAR t he
scanning carriage 20. In addition, a paper advance. mechanism (not shown)

is used to smepaghs SEoped thraugh Qlezvszmmnwgﬁsc@%nqg?wﬁgemss the prinfieads c anni ng

carriage 20 [piiPNSHe ﬁmﬂgdffahg ?H@ﬁhn@éﬁ?%noﬂ@@&h@é}% activaiRhe pAfitieddr OVi ded
to the scanning carriage 20 for selectively activating the prlnthead 16 by

means of an & waiepositank o prifik medie B2 sstharepy memple@mr@t% A met hod and
apparatus is provpfled.for, LOK&Ed b0% fdfed MopRMhELRR 2dfe &'k Acddifhg

mechanism which includes a slide rod 26 on which the scanning carriage 20 slides as the
scanning carriage 20 moves through a scan axis. A positioning means (not shown) is
used for precisely positioning the scanning carriage 20. In addition, a paper advance
mechanism (not shown) is used to step the print media 22 through the print zone as the
scanning carriage 20 is moved along the scan axis. Electrical signals are provided to the
scanning carriage 20 for selectively activating the printhead 16 by means of an electrical
link such as a ribbon cable 28.

A method and apparatus is provided for inserting the ink container 12 into the
receiving station 14 such that the ink container 12 forms proper fluidic and electrical
interconnect with the printer portion 18. The fluidic interconnection allows a supply of
ink within the replaceable ink container 12 to be fluidically coupled to the printhead 16
for providing a source of ink to the printhead 16. The electrical interconnection allows
information to be passed between the replaceable ink container 12 and the printer portion
18. Information passed between the replaceable ink container 12 and the printer portion

18 can include information related to the compatibility of replaceable ink container 12



receiving station 14 such that the ink container 12 fornms proper fluidic
and electrical interconnect with the printer portion 18. The fluidic

i nt er conrwotom7ad | ows a supply of ink within the repl aceaEsoz/ndeo2
container 12 to be fluidically coupled to the printhead 16 for providing a
source of ink to the printhead 16. The el ectrical interconnection allows
information to be passed between the repl aceabl e i nk container 12 and the
printer portion 18. Information passed between the repl aceabl e ink
container 12 and the printer portion 18 can include information related to
the conpatibility of replaceable ink container 12 WO 02/ 076750

PCT/ US02/ 06202 10 with printer portion 18 and operation status information
such as the ink level information, to;pane sone exanples. FIG 4 is a
sinplified schematic representation of the inkjet printing system 10 shown

in Fig. 3. A prﬂttér?oﬁfom? hiid Eirat&h gtdttsm%mlen Such b1t Rk RvENhBRRM o0

connected to a “single 1nk co tal ner he inkjet printing system 10
i ncl udes thetOptamntsenept@nuﬂQSn 18 and the |nk container 12, which is

configured to be I*rI l Vaes mﬁl%’fheéiggh%h est?z{tfth)? 1'1% J%gﬁ:’in dﬁ/&%ﬁrmpo” ion

18 includes the |n pri a contro e ink
cont ai ner 12s}mmpeFigy3| EKEr4ttesimphﬁai mhldnspanelatseuglegmmtheedtldamnemechbect rical

and fluidic ing .is .estahlj.shed . bet container.J2 .and the
printer port?‘[’)a E’% er lgl Eﬁ EER RS lEﬁPB\XE'dFSE[E © P RYH { %nrq the ink
cont ai ner 12thbm<txenﬁtrevtnedudhqs t;chﬂigurpa tdﬁehe&ﬁiveﬂi@)y thdintdr oition 18] Theoupl i ng

allows information to be passed ween a ctric e de ice 15
di sposed on PHHEEr RARHQTOL: BFIHESS ﬂit@zmgﬁaprfmﬁaa IPﬁP P CB’EfF‘tHebzé 1 exchange

of informatigpheive o;!;é?@ lhtel&ea‘-qmt MeBrintdrZportich 1 4)@nRddRicl axﬂpﬂﬁlldi%n 18 is
to ensure the operatlon of the printer portion 18 is corrpatlble with the

i nk cont ai neepuplinghisrestablisheq bsvarelipink Gopfeineb it ancthibe priptef Rertieby8-abi evi ng
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The exchange of information between the ink container 12 and the printer portion 18 is to
ensure the operation of the printer portion 18 is compatible with the ink contained within
the replaceable ink container 12 thereby achieving high print quality and reliable
operation of the printing system 10.

The controller 29, among other things, controls the transfer of information
between the printer portion 18 and the replaceable ink container 12. In addition, the
controller 29 controls the transfer of information between the printhead 16 and the
controller 29 for activating the print cartridge to selectively deposit ink on print media. In
addition, the controller 29 controls the relative movement of the printhead 16 and print
media. The controller 29 performs additional functions such as controlling the transfer of
information between the printing system 10 and a host device such as a host computer
(not shown).

FIG. 5 is a perspective view of a portion of the scanning carriage 20 showing a
pair of replaceable ink containers 12 properly installed in the receiving station 14. An
inkjet printhead 16 is in fluid communication with the receiving station 14. In an

exemplary embodiment, the inkjet printing system 10 includes a tricolor ink container



controller 29 for activating the print cartridge to selectively deposit ink
on print nedia. In addition, the controller 29 controls the relative
novenent wbh oeles7s0 i nt head 16 and print nedia. The controlpicarusa®oqrerz f or s
additional functions such as controlling the transfer of information
between the printing system 10 and a host device such as a host conputer
(not shown). FIG 5 is a perspective view of a portion of the scanning
carriage 20 showing a pair of replaceable ink containers 12 properly
installed in the receiving station 14. An inkjet printhead 16 is in fluid
communi cation with the receiving station 14. In an exenplary enbodi nent,
the inkjet printing system 10 includes a tricolor ink container WO

02/ 076750 PCT/ US02/ 06202 11 containing jhree separate ink colors and a
second i nk container containing a single ink color. In this enbodi nent,
the tri-col ofontdifinS @Rl b te &RQB@ks%dQX@é&nd rm%ﬂmer &Bﬁln\lﬁ‘éiﬁf%le inRks, and
the single color 1nk contal ner contains bl ack k for acconplishing
four-col or ¢orninthig emmﬂ@éph%e?@kﬂf @klchalemmmnwgn,mage@m apdyeblavt i t i oned
differently 2 hree i nk
colors if rmings 3‘?‘2&‘?3‘3 o egp%Em%%ggﬁ nt QFCﬁ%febrrg%cgglp gmulfﬁ %Era‘;hl %‘el ity
printing, frpduiept The sepkaceablmke:omallnmlea;anebusadtmmed daﬁf(tmmﬂyl toshntpmi nt i ng.

In an exenpl ar nbodi ment , . f our |nk rin rin eounted to
2" artrt dgelrt TR ST THE sSIORR mRi e Pl PRl i AREE s oy LR
cartridge fogxamiplenin thgcase yfliigh ﬁw'ﬁy‘qbrmuag,oﬁqqeédtlgwix (ﬁrnﬁ)reétﬂbrsﬁiewséﬂ wal |y
coupled to the receiving station 14. In this exenplary enbodi nent, each of
the four pri?’ﬁcﬂ‘@&‘bsgpflgt‘ uidically coupled to one of the four col ored inks

contai ned in the 1haRkasRMN émbotimen Yoad iNGESprind Pritiheatid €7, Gl @MountsB@aNt a,
yel | ow and bl ack printheads 17 are each coupled to their correspondl ng

cyan, magentatridgefor guintingcplask dve av%wr%emmreééo a riseplarcqartyides for pyinting
configurati Ogﬁnvmé%ﬁta@ﬁgﬁello%s §reQ=:ta1cHc ﬁM@iEaleoﬁf)lb@ﬁ)dtﬁe Fé@éﬁ@m@@ﬁﬁo@[@ Rl so

possi bl e. For’ exa rintheads 16 ‘can be configured to print nore

t han one i nkthisgxemplbgy epfoo@tmenyeqshlof ihmfmpn@fh@adew:fblz@aélyawr&%d tooreefo al | ow a

T InrkSt I nk Colhg I’fo&r col?c?fecp rrﬁc\élcgg&nreg) ift tﬁcc:I {eﬁltacqulg Ukk %Enthlﬁgrs.n%! B &Qﬁ{ a second

magenta, yellow and black printheads 17 are each coupled to their corresponding cyan,
magenta, yellow and black ink supplies, respectively. Other configurations which make
use of fewer printheads than four are also possible. For example, the printheads 16 can
be configured to print more than one ink color by properly partitioning the nozzle array
17 to allow a first ink color to be provided to a first group of ink nozzles and a second ink
color to be provided to a second group of ink nozzles, with the second group of ink
nozzles different from the first group. In this manner, a single printhead 16 can be used
to print more than one ink color allowing fewer than four printheads 16 to accomplish
four-color printing.

In another exemplary embodiment, four printheads each with a nozzle array can
be employed, with four replaceable ink containers, and with each cartridge fluidically
coupled to one of the four colored inks contained in the replaceable ink containers. Thus,
for this alternate embodiment, the cyan, magenta, yellow and black printheads are each
coupled to their corresponding cyan, magenta, yellow and black ink supplies, respec-

tively.



color to be provided to a second group of ink nozzles, with the second
group of ink nozzles different fromthe first group. In this manner, a

si ngl e prwotob@adsd6 can be used to print nore than one i mkTambwo62ed | owi ng
fewer than four printheads 16 to acconplish four-color printing. In

anot her exenpl ary enbodi nent, four printheads each with a nozzle array can
be enployed, with four replaceable ink containers, and with each cartridge
fluidically coupled to one of the four colored inks contained in the

repl aceabl e ink containers. Thus, for this alternate enbodi nent, the cyan,
magenta, yellow and bl ack printheads are each coupled to their
correspondi ng cyan, magenta, yellow and black ink supplies, respec- tively.
WO 02/ 076750 PCT/ US02/ 06202 12 The scagqing carriage portion 20 shown in
FIG 5 is shown fluidically coupled to a single printhead 16 for

sinplicity. Each-gf %Aﬁﬁlng@ﬁ %‘eﬁﬁmo‘ﬁzb%“ﬁ%i:m B shovr AhiBichiBufed boat ch 30

for securlng the replace contalner 12 to the recelVving station 14.
The recei vi agngt printhead 16 farsimpieity riateoftheireplabrabliendnioniainersuddncludeget  of
keys 32 that 7 di ng. .o wn) on
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repl aceabl e tetdiviagsthiomilrin 2 prefereedoanibodinteint iinbledésetysst FReywB2thas interedtei vi ng
station 14 to. ensure that the HS@% ce atible

b| i
with the reWiliArPuimekeyingfa e)éé‘qé‘? rﬁ%a?oela lner\ﬁf|C8W'8?r 1? ®scanni ng

carriage porkdyaig fzﬁu&hmwhtherdﬁnaeeabﬁa ink d6¥aifet A0 MtergctGaEththakes pPRbA then 20
i ncludes the ink container 12 shown properly installed into th ece|V|ng

station 14, YreYiagstation 14150 snshrethit e rrplpceainiikorRinenl? heampatiple it th

repl aceabl e }e@gwgggﬁ%mﬁr 12 and the printhead 16. The replaceable ink
container 12 includes a reservoir portion 34 for containing _one or nore
quantities of i niFIG} 6 istasédeniastdew egthem@pgréartlagetmélqnﬂoﬁb@%m KEpb-aceabl e

ink contai n?l&e s%%lnn?gsctﬁﬁpf(ggﬁ ortiGiPRS 1ﬁ$l§dc’s'lfﬂr§] t Bﬁﬁdap?i]sthr g{éﬁﬁﬁb@ hStaneaach

containing in ent co IS pre odi mrent the
monochr ome rinpl the eadsiving stitionoldt dierpby establishing fluid communication between the

replaceable ink container 12 and the printhead 16.

The replaceable ink container 12 includes a reservoir portion 34 for containing
one or more quantities of ink. In the preferred embodiment, the tri-color replaceable ink
container 12 has three separate ink containment reservoirs, each containing ink of a
different color. In this preferred embodiment the monochrome replaceable ink container
12 is a single ink reservoir 34 for containing ink of a single color.

In the preferred embodiment, the reservoir 34 has a capillary storage member
disposed therein, which acts as the first pressure regulator 60. The capillary storage
member has the properties described above regarding regulator 60 and FIG. 1. The
preferred capillary storage member is a network of heat bonded polymer fibers. Other
types of capillary material could alternatively be employed, such as foam.

Once the ink céntainer 12 is properly installed into the receiving station 14, the
ink container 12 is fluidically coupled to the printhead 16 by way of fluid interconnect
36. Upon activation of the printhead 16, ink is ejected from the printhead 17 producing a
negative gauge pressure, sometimes referred to as backpressure, within the printhead 16.

This negative gauge pressure within the printhead 16 is sufficient to overcome the

capillary force resulting from the capillary member disposed within the ink reservoir 34.



12 is a single ink reservoir 34 for containing ink of a single color. In
the preferred enbodinent, the reservoir 34 has a capillary storage nenber
di sposed wbanarérso whi ch acts as the first pressure regul atrem/ie02/062he
capillary storage nenber has the properties described above regarding
regulator 60 and FIG 1. The preferred capillary storage nenber is a
networ k of heat bonded polyner fibers. Oher types of capillary materi al
could alternatively be enployed, such as foam Once the ink container 12 is
properly installed into the receiving station 14, the ink container 12 is
fluidically coupled to the printhead 16 by way of fluid interconnect 36.
Upon activation of the printhead 16, ink is ejected fromthe printhead 17
producing a negative gauge pressure, gpnetines referred to as
backpressure, within the printhead 16. This negative gauge pressure within
the printheagtoarhsn Bl GlcRBikssh PAPIR OGRS ickWBhiaindf 12 LR RozfeSU! L1 NG
fromthe capillary ne 3 posed wthin the 1nk reservoir )
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repl aceabl e |ncealel ner k214 0 the nozzle array 17. In this manner, the
nozzl e array R@ isrep eiished with ink provi ded by the replaceable ink
cont ai ner 12. Thérhfelﬂmdi intért@mearddeis tprdérablg aprightanding ynlaplpcuﬂmt axtendsg i nk

pi pe that extend i nt ink ¢ ly to the
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enmbodi nent fluid interconnect 36 extends into the reservoir 34 to

conpress t hefrem il corespordingyeplaceablg dnkeaoptainst H. g the Prefgreskembdimest s ed
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capillarity ten raM/ln toward t urd | nterconnect "36, thereby
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allowing ink to flow through the fluid interconnect 36 to the printhead 16. The ink

container 12 is properly positioned within the receiving station 14 such that proper
compression of the capillary member is accomplished when the ink container 12 is
inserted iﬁto the receiving station. Proper compression of the capillary member estab-
lishes a reliable flow of ink from the ink container 12 to the printhead 16. The ink
container 12 includes a screen disposed across the fluid outlet. The fluid interconnect 36
engages the screen when inserted into the fluid outlet.

The replaceable ink container 12 further includes a guide feature 40, an
engagement feature 42, a handle 44 and a latch feature 30 that allow the ink container 12
to be inserted into the receiving station 14 to achieve reliable fluid interconnection with
the printhead 16 as well as form reliable electrical interconnection between the
replaceable ink container 12 and the scanning carriage 20.

In this exemplary embodiment, the receiving station 14 includes a guide rail 46,
an engagement feature 48 and a latch engagement feature 45. The guide rail 46
cooperates with the guide rail engagement feature 40 and the replaceable ink container 12

to guide the ink container 12 into the receiving station 14. Once the replaceable ink con-



conpression of the capillary menber is acconplished when the ink container
12 is inserted into the receiving station. Proper conpression of the

capi | | ar ywomnioeds7sest ab- |ishes a reliable flow of ink fromcrhsoz/meo2
container 12 to the printhead 16. The ink container 12 includes a screen
di sposed across the fluid outlet. The fluid interconnect 36 engages the
screen when inserted into the fluid outlet. The repl aceabl e ink container
12 further includes a guide feature 40, an engagenent feature 42, a handl e
44 and a latch feature 30 that allow the ink container 12 to be inserted
into the receiving station 14 to achieve reliable fluid interconnection
with the printhead 16 as well as formreliable electrical interconnection
between the replaceable ink container 42 and the scanning carriage 20. In
this exenplary enbodi nent, the receiving station 14 includes a guide rai
46, ~an engageuen if ﬁﬂwﬁ&ﬁéﬁ it theheb iR BHGRIEIRE b Bhtli Fedide 4N oui de
rail 46 cooperates W e gul ral | engagenent feature 40 and the

repl aceabl e assdciatahwith rthe repPaceabie glkl clmtaitkee engdges dlret enigagemeny featuro 4t8he
receiving stati 4, the r e 0 76
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60 and 100. This third embodiment is less desirable because the second regulator would
have minimal compliance above the set point, and no ability to warehouse in the
printhead.

It is understood that the above-described embodiments are merely illustrative of
the possible specific embodiments which may represent principles of the present inven-
tion. Other arrangements may readily be devised in accordance with these principles by

those skilled in the art without departing from the scope and spirit of the invention.



60 and 100. This third enbodinment is | ess desirable because the second
regul ator would have m ninmal conpliance above the set point, and no
ability twowanaiisuse in the printhead. It is understood trhatusvhes202
above-descri bed enbodi nents are nerely illustrative of the possible

speci fic enbodi nents which may represent principles of the present inven-
tion. Other arrangenents may readily be devised in accordance with these
principles by those skilled in the art wi thout departing fromthe scope
and spirit of the invention. WO 02/076750 PCT/ US02/ 06202 15 CLAI M5 What is
claimed is: 1. An ink containment and delivery system conprising: a

repl aceabl e i nk supply (70) having a first pressure regulator (60) for

mai ntain- ing a negative gage pressurejaithin the ink supply to prevent ink
supply drooling; and a printhead (80) 1ncluding an ink ejector (82) and a
second pressgiqygoul ator (100) for maintaining a printhead ink pressure
wWithin a negative pressure range to prevent ink drool fromthe ink ejector
and to provide an ink buffer for high-rate burst printing. 2. A system
according to O aigl. Whel.gid the second pressure regulator (100) is
characterized by gage pressure at which the second pressure
regul ator ends after fIOM/through the printhead stops, and by a
pressure-volune r Iatlons i andédﬁ te Sonplhpgge for pressures above
and bel ow sai d set poi‘t %5““?81 gy A e according to Claim 2,
wherein the secorwlrepllawsluﬁxﬂ( suppsly (700 b)a’vufg arﬂirtstq)resmarﬂguafw@m 6ot maieds-ur es
above said set point gage essu nabl es short interva rst
printing rat E’§a'\ﬁﬁ@‘rvégﬁgerﬂrgsﬁurﬁ?mhtnﬁg%ﬂpﬁw tro&){eéfgntflplbmpp{qép%(%ngtqqg

nozzles at rates g pritAkeali 180)iimdfudiniPs Mkb}ict@ﬂ@h&uﬂ@kdc&ﬁﬂfprf:ﬂchre'r@glﬂatbrﬂt erval s
are permtted without causing ative printhead back pressure which

exceeds a pr €98} &rmaginingrd Prmth,ea%Anls PEEBI] y&é@rw%@ﬂ%p@ﬁﬁyr%@e&%m ng
claim wher ey enSHEAHHnt £8HidjQ%oriaRd & provide an ink buffer for high-rate burst

printing.

2. A system according to Claim 1, wherein the second pressure regulator (100) is
characterized by a set point gage pressure at which the second pressure regulator ends
after flow through the printhead stops, and by a pressure-volume relationship having

finite compliance for pressures above and below said set point gage pressure.

3. A system according to Claim 2, wherein the second pressure regulator finite
compliance for pressures above said set point gage pressure enables short interval high
burst printing rates, wherein high printhead flow rates from the printhead nozzles at rates
that the ink supply is unable deliver for long intervals are permitted without causing

negative printhead back pressure which exceeds a predetermined limit.

4. A system according to any preceding claim, wherein the second regulator is a
mechanical device with spring-loaded, lung-like air bags (100B) which maintain said set

printhead pressure.



mechani cal device with spring-loaded, lung-like air bags (100B) which

mai ntain said set printhead pressure. WO 02/ 076750 PCT/ US02/ 06202 16 5. A
syst em acworodiongysé o any preceding claim wherein said i nkPESEASOY02TD) i s
positi oned above the printhead (80) in a gravitational sense. 6. A system
according to any preceding claim further conprising a quantity of ink

di sposed in said ink supply. 7. A system according to any preceding claim
wherein said ink supply (70) includes an ink reservoir, and the first
pressure regulator (60) is a capillary structure disposed in said
reservoir for generating a capillary force on ink in the reservoir, said
structure including at |east one continuous fiber defining a three

di mensi onal porous nenber with the at cLeast one continuous fiber bonded to
itself at points of contact to form a self sustaining structure for

retaining the inks ﬁsyg&n?x&tﬁmg%w DR QUARYwIRE&R S5 ik seha| o) wher ei n

the first pressure regulator rmaintans a negative gage pressure within the
i nk suppl y t positiaagdatiov tie psinfwedd (80nin@@rdvitgtionalgensehi ch is not so negative
that the second pressure regul ator cannot draw ink fromthe ink supply at
rates required by the printhead during printing operations. 9. A system
accordi ng to any 6rAesgtinngcoildaigng afyprédading claom, dather congtising atqhattitpel | nkj et
printing system.(10) .i ncludes the ink supply (60) and printhead (80), the

i nkj et prinﬁﬁgg&gﬁéf%ﬁ¥ BMSPRPS ' ng: a receiving station (14) for nounting
the printhead and the ink container; a fluid interconnect structure (90)
for establishing a fluid path between the i cont ai ner, .and t rint head

nKk. .
when the ink contai AeVSERECEHENS(Q ﬁiyl"@%g‘éigérai‘rﬁs‘f'léqr?'éda‘pﬁ ?’r@p{;’(ra(g ei vi ng
station. WO Q{QdE4DRk PSIABORIARL AR Présshid refulsySi0MsaC&BNEiy@rubRreany

preceding claim wherein said first pressure o o
disposed in said reservoir for generating a capillary force on ink in the reservoir, said

structure including at least one continuous fiber defining a three dimensional porous
member with the at least one continuous fiber bonded to itself at points of contact to form

a self sustaining structure for retaining the ink.

8. A system according to any preceding claim, wherein the first pressure
regulator maintains a negative gage pressure within the ink supply to prevent ink supply
drooling, but which is not so negative that the second pressure regulator cannot draw ink

from the ink supply at rates required by the printhead during printing operations.

9. A system according to any preceding claim, further characterized in that an
inkjet printing system (10) includes the ink supply (60) and printhead (80), the inkjet
printing system comprising:

a receiving station (14) for mounting the printhead and the ink container;

a fluid interconnect structure (90) for establishing a fluid path between the ink
container and the printhead when the ink container and the printhead are installed in the

receiving station.



regul ator maintains the negative gage pressure within the ink supply at a
supply dis- charge port at a pressure range between -2 inches of water and
-10 i nchewook/oneser. 11. A nethod for ink repleni shnment i rcarvsozigeer
printing system conprising: providing a replaceable ink container (70)
havi ng an upstream pressure regulator (60) for maintaining liquid ink
within the container under negative pressure to prevent ink drool from an
outlet port; providing an inkjet printhead (80) including a nozzle array
(82) for ejecting ink droplets and a downstream pressure regul ator (100)
for maintaining a printhead ink pressure within a negative pressure range
to prevent ink drool fromthe nozzle array and to provide an ink buffer
for high-rate burst printing; installipg the printhead and the replaceable
ink container in an inkjet printing system (10), so that an ink

repleni shment patfy i g érﬁlgl:éo%a gtcpﬁ‘éfvﬁ'@&dfng%lé?ﬂt Lvﬁérelm%id bt prefifire NK
contai ner and the prln ea cart activating the prlnthead cartridge
during a pri regulngr op@tans thenegativg gage prqswrdwdbllnéh@mkfsumﬂy ehesuppbzdie array;
regul ating t oﬂtapa gl% SRl SRRMEE %&ﬁ%‘ts ﬁf\m@rd Bki&{gcﬁe@ o hglge with the
domnstrean1pre € e atof T o mainial e prllﬁhea K pressure within
a negative pressure range for prodUC|ng good print quality. 12. A nethod
according to C ai 1 ein |d act j vati. t he.printhead .ncludes
activating the pﬂﬁ]#H@§£h$g¥ ’?Wﬁ%dwﬁ? €aﬂﬁ36PBW8§68§“Hi6W“EﬁW§t rate
printing using %rﬁxﬁhlagavsplayedb&ngecomﬁmmopiavin@lan\muehn pﬂémﬁﬁsgtﬂhtor
repl eni shnent rate of the .in ai ner, .and ald ste ulatlng t he
print head i nff0 ?)Foégéiﬂ‘tt"émpﬁl"}ﬂ‘ﬂ@é’é( "b‘ﬂ%ﬁhﬂFW&a‘gﬁh‘E er ISeAbIVE g’i?ésé‘reptf’ A% ng t he
negative pre%&g&%155QQh%%@§%ghng a negative pressure limt. W 02/ 076750
PCT/ US02/ 06202 18 13. A nethod according to Claim11 or Caim12, wherein
the second pressurreviding guinkicoprintacad (80 including aaazalg arsayd&2) Topsiepting e
pressure al Wobel his & ‘gfngtpéinpéﬁscsﬁ}ér@%ul&&]gﬂb@)t RF nfitfsiniaf brintledVidkhr ough

t he printhead Stops, ressur
pressure W1th1n a negative pressure range to prevent ink drool from the nozzle array and

to provide an ink buffer for high-rate burst printing;

installing the printhead and the replaceable ink container in an inkjet printing
system (10), so that an ink replenishment path is established between the outlet port of
the ink container and the printhead cartridge;

activating the printhead cartridge during a printing operation to eject ink droplets
from the nozzle array;

regulating the printhead ink pressure within the inkjet cartridge with the
downstream pressure regulator to maintain the printhead ink pressure within a negative

pressure range for producing good print quality.

12. A method according to Claim 11, wherein said activating the printhead
includes activating the printhead for a time interval to produce high burst rate printing
using a relatively large amount of ink which exceeds a replenishment rate of the ink
container, and said step of regulating the printhead ink pressure includes providing some

compliance preventing the negative pressure from exceeding a negative pressure limit.



rel ati onship having finite conpliance for pressures above and bel ow sai d
set point gage pressure. 14. A nethod according to any of Clains 12-13,
wher ei n swodziomess@l | i ng the printhead and the repl aceabl edrnisozesvai ner in
an inkjet printing systemincludes: positioning the replaceable ink

contai ner (70) above the printhead (80) in a gravitational sense. 15. A
met hod according to any of Clains 11-14, wherein an air bubbl e has been
formed in said replaceable ink container or in said ink replenishnent path,
and further conprising: drawing the air bubble through the path into the
printhead (80); and wherein said regulating the printhead ink pressure
within the printhead with the downstream pressure regul ator includes
accomodating said air bubble while %ntaining the printhead pressure in
sai d negative pressure range. 16. A nethod according to any of O ains
12-15, further Col@prA ﬁllct'ﬂgd ac glrdﬂ‘lﬁ tgb $nd1 gflﬁﬂlr% 1 9%y efe%hg séc'akd %ﬂassﬁﬁ' d

repl aceabl e ink container. f . An |n supply use I n an I nkjet
printer (10) regulefoud d@raateszmirmi aeet poit ga@gﬁeswe)a; Wawh tlae gacomt pressdre( 16)
nmounted on the carriage.fo venent, S int it ink on
Tedi o the piEHERESEET Rac Tof SHE fne SRR Bl e BRAR, [
pressure regtellaalbﬂsrhqimmgﬂnhabanﬁﬂlanmfoxtpmes&hles m)mirhlemdmasadi segpoitt gages a
printhead ink pressure within a negative pressure range to prevent ink

dr ool fron1tﬂ@“8$inthead and to provide an ink buffer for high-rate burst
printing, the ink supply conprising: WO 02/076750 PCT/ US02/ 06202 19 an ink
supply housing for renpvable mpunting to the scanning. car |ag? n i nk
reservoir (34) inl4afdsthie aseqiing o ayseffgaims 2r i ovh EFGWrﬁ?H{ sieiligg the th a

supply di schaﬁ,gﬁreaa%a the'réﬂfaceév%ak@@rﬁalhé} inh memk}ekpﬁrﬁi%ggys% indhildeh, when the
ink supply is nounted on said carriage in flui'd comunication with the

printhead, passespositionisg theneplareableainkyeorseiner @Rjabove the printhead (80) in a

gravitational sense.

15. A method according to any of Claims 11-14, wherein an air bubble has been
formed in said replaceable ink container or in said ink replenishment path, and further
comprising:

drawing the air bubble through the path into the printhead (80);

and wherein said regulating the printhead ink pressure within the printhead with
the downstream pressure regulator includes accommodating said air bubble while

maintaining the printhead pressure in said negative pressure range.

16. A method according to any of Claims 12-15, further comprising:

providing a supply of liquid ink in said replaceable ink container.

17. An ink supply (12) for use in an inkjet printer (10) including a scanning
carriage (20), and a printhead (16) mounted on the carriage for movement across a print
zone to deposit ink on media, the printhead incorporated into a cartridge having an
internal pressure regulator that supplies ink to the printhead and maintains a printhead
ink pressure within a negative pressure range to prevent ink drool from the printhead and

to provide an ink buffer for high-rate burst printing, the ink supply comprising:



to the internal pressure regulator of the printhead due to a negative
pressure differential between the ink supply discharge port and the

i nt ernal Wwoeemuwi7eo requl ator; and a capillary structure di #padasd2/ed2ohi n the
ink reservoir for maintaining a sufficient negative pressure within said
ink reservoir to prevent ink drool from said discharge port when the ink
supply is disconnected fromthe printhead, yet which is not so negative
that the internal pressure regulator cannot draw ink fromit at rates
required by the printhead for good quality printing. 18. A ink supply
according to Claim17, wherein the capillary structure maintains said
negative pressure within said ink reservoir in a range between -1 inches of
water and -10 inches of water at said,gischarge port. 19. An ink supply
according to Claim17 or Claim18, wherein said capillary structure

member Wit h the o TeEE D e B B R L0 poi i s of
contact to form aa isleteberseis(3d) misaig isk supplythowsifigin fluid edrmmpnjcation withle,
supply discharge port;
ink contained in the ink reservoir which, when the ink supply is mounted on said
carriage in fluid communication with the printhead, passes out of the discharge port and
to the internal pressure regulator of the printhead due to a negative pressure differential
between the ink supply discharge port and the internal pressure regulator; and
a capillary structure disposed within the ink reservoir for maintaining a sufficient
negative pressure within said ink reservoir to prevent ink drool from said discharge port
when the ink supply is disconnected from the printhead, yet which is not so negative that

the internal pressure regulator cannot draw ink from it at rates required by the printhead

for good quality printing.

18. A ink supply according to Claim 17, wherein the capillary structure maintains
said negative pressure within said ink reservoir in a range between -1 inches of water and

-10 inches of water at said discharge port.

19. An ink supply according to Claim 17 or Claim 18, wherein said capillary
structure including at least one continuous fiber defining a three dimensional porous
member with the at least one continuous fiber bonded to itself at points of contact to form

a self sustaining structure for retaining the ink.



