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N I NKJET PENS BACKGROUND [0001] Sore printing devices use inkjet
pens to pri i onto print 10 nedia. These inkjet pens need to
be replacegﬂgﬁgﬁ?gﬁﬁgof i nk. Unfortunately, sone inkje?cﬁgﬁuﬂggpﬁﬁh
run out of ink for printing while there is still sone ink |eft
inside. This ink is essentially stranded as a result of certain

desi gn aspects, such as those that ensure that ink does not |eak
fromthe inkjet pen's printhead nozzles. 15 [0002] It would be
useful to reduce the amobunt of ink that is stranded inside an inkjet
pen. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0003] The foll ow ng detailed
description refers to the acconpanying 20 figures. [0004]Fig. 1A is
an illustrative diagramdepicting, in a cross-sectional view,
certain features of a conventional inkjet pen at the beginning of its
pen life. [0005] Fig. 1 Bis an illustrative diagramdepicting the
convengional inkjet pen of Fig. 1 at the end of its pen life. 25
[0006] Fig. 2Ais an illustrative diagram depictin in a
cross-sectional MEEWDESANRATPARAT EpRaHSEﬂ@ﬁgkdE? AEN$ et pen
havi ng a standpi pe bubbler during an initial stage of pen life, in
accordance with certain inplenentations of the present invention.
[0007] Fig. 2B is an illustrativ@AlikgR@uNikpi cting the exenplary
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di agram dgglg":%tih%gt E)Qne dgéﬁn Iruanr guti or}ifljnkeftor printing while there is still some ink left
inside. This ink is essentially stranded as a resuli of certain design aspects,
such as those that ensure that ink does not leak from the inkjet pen’s printhead
nozzles.

15 [0002]1t would be useful fo reduce the amount of ink that is stranded
inside an inkjet pen.

BRIEF DESCRIPTION OF THE DRAWINGS
[0003] The following detailed description refers to the accompanying

20 figures.

[0G04]Fig. 1A is an illustrative diagram depicting, in a cross-sectional
view, certain features of a conventional inkjet pen at the beginning of its pen life.

[0005]Fig. 1B is an illustrative diagram depicting the conventional inkjet
pen of Fig. 1 at the end of its pen life.

25 [0006]Fig. 2A is an illustrative diagram depicting, in a cross-sectional
view, certain features of an exemplary inkjet pen having a standpipe bubbler
during an initial stage of pen life, in accordance with certain implementations of
the present invention.

[0007]1Fig. 2B is an illustrative diagram depicting the exemplary inkjet

30 pen of Fig. 2A during an extended stage of pen life, in accordance with certain
implementations of the present invention.



pen of Fig. 2A at the end of its pen life, in accordance with certain
I mpl enentations of the present invention. [0009]Fig. 3Ais an

Il lustrati depicting, in a cross-sectional I n
features oﬁno%ﬁe?ﬁexeml ary inkjet pen having a standgfwﬁ@g\é%ﬁ@% 2@
during an initial stage of pen life, in accordance with certain

I mpl ement ati ons of the present inventizon. [0010] Figs. 3B-C are
Illustrative diagrans depicting the exenplary inkjet pen of Fig. 3A

at the end of its initial stage of pen life and during an extended
10 stage of pe[DO08]Eig. 2€s reani ihedtsative rdiagraor dapictingtiéd eoxemp@m inkjet
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15 [0012]Fig. 4A is an illustrative diagram depicting, in a cross-sectional
view, certain features of yet another exemplary inkjet pen having a standpipe
bubbler during an initial stage of pen life, in accordance with certain
implementations of the present invention.

[0013]Fig. 4B is an illustrative diagram depicting the exemplary inkjet

20  pen of Fig. 4A during an extended stage of pen life, in accordance with certain
implementations of the present invention.

[0014]Fig. 4C is an illustrative diagram depicting the exemplary inkjet
pen of Fig. 4A at the end of its pen life, in accordance with certain
implementations of the present invention.

25 [0015]Fig. 5 is an illustrative diagram depicting an exemplary inkjet pen
arifice plate having an opening of a standpipe bubbler, in accordance with
certain implementations of the present invention.

[0016]Fig. 6 is a graph depiciing the back pressure verses delivered ink
volume for an exemplary inkjet pen having a standpipe bubbler, in accordance

30  with certain implementations of the present invention.



WO 2006/ 115726 PCT/ US2006/ 012920 3 DETAI LED DESCRI PTI ON [ 0017] Fi g.
1A is an illustrative diagramdepicting, in a cross-sectional view,

certain fe@\%d’fﬂ%ﬁ/ﬁ%@%a conventional inkjet pen 102 at thggpﬁgéoﬁ%}{]ﬁgmof
i

its pen & pen 102 is operatively coupled to

device 100 and is 5 configured to selectively eject ink onto a print
medi a (not shown) to forman inmage thereon. In this exanple, inkjet
pen 102 includes a body 104 that fornms or otherw se supports an ink
reservoir 106. Ink reservoir 106 nay include a foamor other |ike
capil lary mechanism a biase@EHﬁ@iﬁDDﬁSﬂﬁﬁP&@MN or the like that is

desi to hol d_j d d b .z ol 108
10" (P11 ot r e 902418y 2B B4 AR, eIk Bt i °F Riode etBlig
?lﬁt t Er OUﬁtht g@rtalﬁrfjeﬁlﬁgl”&a@f alddah vehtwnalﬁ]ﬂqetfpeprmdﬂ atetle begmhingtd‘féa(behlg
ou a stan e t hi tan arate
fromgl nkj &- céfﬁflg i Bge %[%9959?'?’& P%Pz? PFB&”QL%%VF? 'L@ﬁp Aangufsed
to keep URMGRHuUPEH R&eletiesly QjéctOhk toheo ﬁrpmthﬂédra (riot |sh@ﬁvn§”e@ oY s SO

hel p mai ntain the back pressure in stand 15 [0018] St andpi pe

110 is coimagruifeseen Yupis §xamrlelvdiet Ran 1ﬁ’§§ﬂﬁ'&§§%a badyr Ydgthat formsy
112 to theg B{H i%%a w s &7 bk mabe I ?é},@Nd?mééQnéwﬁEiu@éa

ink 108 to a raI contro e I nkj et nozzles that” are forned
in an ori faamaor ptl‘ardlkelc&pillﬁer mecharklsmoa bfaiiﬁd bag e gignkragro, enther lde

Ingtzgl 22 I%t(f%? ﬁbitégoﬂgma?g%%g‘;e‘b%gl lfaralékz%eg |s|t§gtn5%er{t%?g{r%aﬁki n(%eet
|toen ak) at (&Msee’lrm:ﬁesfa)zegbn \.mfhrsrlgum«aresga\ms1(}&)efreimleakzlgn@jtytlh(r)cﬁim tlmflhe
Dkt pertianang 4y dbq he e BRsn e BHRERE 4bp deh B RFRRR M R ot
FL% 1%%30$I'§5F?&ah"ﬂplw5étéﬁdp1y@ 1d0a’§r@ggrhfﬁ{ ngumétecmmrgemc;a;ggln a il et
POk 108 vt e {nle redines fo ke HawSnesrpalighp it ah 19 Prdgety

The back Pﬂ@?ﬁ@é%éﬁal@@‘ﬁeﬁﬂnﬁﬁ&ﬁ%éwﬁr@@sdf@ﬁ%ﬁnﬂﬁupénﬁol% in ink
reservoir 106 cannot drawn into _standpipe 110 b¥0the acti on of

printhead 114. [Qﬂlﬁilﬁtanﬁlﬁrp@ 1ihés ﬁ@ﬂfwtﬁ%éolwp!y ink 108 that has passed
through filter 112 to the printhead 114. In this example, standpipe 110 supplies

ink 108 to a plurality of controllable inkjet nozzles that are formed in an orifice
plate 116. Here, ink 108 from standpipe 110 enters into an ink channel 118 that
is fluidically coupled to each of the nozzles 120. Standpipe 110 also serves in
20 this conventional inkjet pen as a warehouse for air or other gases (herein,
simply referred to as internal air 124) that may be produced during operation of
the inkjet pen and/or are otherwise present within standpipe 110.
[0019]Fig. 1B is an illustrative diagram depicting the conventional inkjet
pen 102 of Fig. 1 at the end ifs pen life. As shown, the amount of ink 108 within
25 ink reservoir 106 has been significantly reduced. The back pressure is now so
strong that the remaining ink 108 in ink reservoir 106 cannot be drawn into
standpipe 110 by the action of printhead 114. Furthermare, the remaining ink
108 in standpipe 110 can not be drawn down further and used by printhead 114
as a result of the back pressure. Consequently, the inkjet pen has reached the
30 end of its life with some ink sfranded in its standpipe.
[0020]Fig. 2A is an illustrative diagram depicting, in a cross-sectional
view, certain feafures of an exemplary inkjet pen 200 having a standpipe



108 in standpi pe 110 can not be drawn down further and used by
printhead 114 as a result of the back pressure. Consequently, the

I nkj et pen 05/?1%? ed the 30 end of its life with somlg([:jlé@]gm%d;ﬁ&qed

in its standpl pe. 020] Fig. 2Ais an illustrative diag

depicting, in a cross-sectional view, certain features of an

exenpl ary inkjet pen 200 having a stagdpi pe WO 2006/ 115726

PCT/ US2006/ 012920 4 bubbler 202 during an initial stage of pen life,
in accordance with certain inplenentations of the present invention.
[0021] | n piibidec2daptating rdf @titigdestag® ofi perc difié,i gumedordanoperitit esftain an
ext ended st age OI q%en %b{e b atle owinﬁ external air to enter into

st andpi pelMAlgmeRtajions 9 ea‘?f&é?'ﬂ) NYRl6Mer 202 once the back pressure
reaches a threpaehiinl Bi¥elexatpld, MhigeMBBAEIN0 BUbSHTRUred b Yopirteofor tdie
ink 108 wit hi nwgfgalr?dpi e 11lgmnay Igemased b[\;ﬁgri iriy?head 11pfrgn,d veﬂoy

little ifedapdedstade gl pen dig Bnadewing stemabrbdo erterinto stidpdeiRg b
the ex§ enﬁ%ﬁ%@?ﬁ%&b%ﬂ 2d2ont Ok prebsibrahsitbd 8 tireSholdAeve!.

st andpi pe I ncludes at | east 10 one openi n% t hat

f 1 ui di cal Inythisompnaer, stibstaptigly alhe tag ink & withiastandpiperhts maydig vsasy
in the ar L C. | L A0 JA A2

such an- BpEhndeRCORLAE vERAlS R AR e RBins SA3REdHsBaRlpesr ot
[ 0023] Whi thes ericbof thiejeaterpedsstage ohpan lifescl osure illustrate a single

col or pen, it d-SakRtended, that -t he,vagl r
are appli cabl e[qﬂ?zj;%%%ﬁﬁfr%lte# @ 'é’gr gf‘e%@@#@%@@%&%@%@i@t %/IE fg‘% &
st andlp(b peSp@queIrimgs tiﬁ;gﬂﬂdﬁiba@ couiibs es:twddplipfjmmp \E'ltrg.eanalhlaiy\? ThoAsse
exenpl ary inkjet pen 200 durin n,exten st.age _of, pen life.
honn, 1 hakURfbIh oA il repisrice AR o oiRDee, YAt SouohSeeistaricn =
signifi caabéanngwﬁ&y dEpendiaglonithe 8iesigh of theiespest rong that the
remai ning 1nk 20 108 In ink reservoir 200 cannot be drawn .into

2
st andpi pe 110 Eﬂp%\é"'ﬂ@t"h%ﬁ‘k@ﬁt Pehe i%?"l‘%g'&c'ﬁﬂfe' 2@ singie cPloFReRi ng
ink 108 ig st ﬁ”lgée’r(igiéaﬁtﬂéoth%aOarlﬂﬂjsdh@ﬁﬁbdsd@\ﬁﬂ dpidrigkedniteUasslicBlle to

printhead 114 ause external air 204 is drawn into )
15 multiple colored pens having a plurality of standpipes and thus standpipe

bubblers.

[0024]Fig. 2B shows exemplary inkjet pen 200 during an extended stage
of pen life. As shown, the amount of ink 108 within ink reservoir 200 has been
significantly reduced. The back pressure is now so strong that the remaining ink

20 108 in ink reservoir 200 cannot be drawn into standpipe 110 by the action of
printhead 114. However, the remaining ink 108 in standpipe 110 can be drawn
down further and used by printhead 114 because external air 204 is drawn into
standpipe 110 through the standpipe bubbler 202 by the action of printhead
114. The external air 204 that “bubbles” or otherwise enters into standpipe 110

25 mixes with internal air 124. Consequently, inkjet pen 206 is able to extend its
life when compared to conventional inkjet pen 102.

[0025]At the end of the extended stage of pen life, as illustrated in Fig.
2C, very little if any ink 108 remains stranded in standpipe 110. Those skilled in
the art will recognize that in certain implementations, a portion of standpipe

30 bubbler 202 may also form or otherwise lead to a labyrinth arrangement (not
shown) to reduce the water vapor transfer rate WVTR) of inkjet pen 200.



st andpi pe 110 t hrough the standpi pe bubbler 202 by the action of
printhead 114. The external air 204 that "bubbl es" or otherw se

enters int Lpe 110 25 mxes with internal air 12
Consequent m@&@ﬂgﬁgz pen 200 is able to extend its lifgc%Ug%mﬁmugzo

conpared to conventional inkjet pen 102. [0025] At the end of the
extended stage of pen life, as illustmated in Fig. 2C, very little
I f any ink 108 remains stranded in standpi pe 110. Those skilled in
the art will recognize that in certain inplenentations, a portion of
st andpi peAgditibnally, @&s igdkpownyindhe @rt erlabelrordhadikairaay beageddogover at

| abyrinth,_ar n e the water vapor transfer
rate (V\X/Tis)%ség %ﬁ&ﬁ’e‘%‘c %@ﬁ%@%@%ﬁ%ﬁ%za PCT/ US2006/ 012920 5
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o5 ! oy Baln, Rk o BBl Fai ot 200 TGS e
cross-sechupiial duvihgvan ¢retidi atagd eftpeneifepfn arobidance xetiptartsini fokhet

pen 300 having a, standpipe 5 bubbler during an initial stage of pen
life, in %@S%W%P“WOEH%C@FFSFH“WF&PHH i npl ement ations of the

present i nvent jq27]in0fy lekBrripd, Sinkge pBh e300 RKkehfieed 30 bhetate for an
configured to operate for an extended stage of pen life by allow ng
ext ernal gkiengded stage of Rew lila Ay @ipywaiederng| airfo arderdpipetapdeipret 1302

once a breac i 2 : | d
pon. [ 00 3BT SRR P BRI SO Ce s B e RS iy 3B 1 el Baied
openi Hgy of othenwidpigstedousidt.er 202, which is fluidically coupled with
st andpi pe 110. ' eakap t ' A ' |t

<t andpi pe. 110, 1988 FET3APRESE et Bz Hetmbhay SEER oMty
of its inifs@ndpipedeukdier 202, pehich isf #uididsllystmwted with starmdpite 310 kil 08
within ink reser

o LK e Er B IS e U vigaced, Tre back
reservoir 300 [oURYFigh8BENAWS dxeiplary angeti e I00atyndt dfatsanitiastagé of
D {lf? ad pclarﬁi'fe.l_lﬂt(seg\fwgvﬁﬁ, tﬁwgear%ggr?tl of ink 1|0%kwf}1%§ ik rgste%]ggp 386 hla%e.obeen
cannot- be
significantly reduced. The back pressure is now so strong that the remaining ink
108 in ink reservoir 300 cannot be drawn into standpipe 110 by the action of
printhead 114. Likewise, the remaining ink 108 in standpipe 110 cannot be
drawn down further and used by printhead 114.

20 [0030]To allow the ink in standpipe 110 to be drawn down further and
used by printhead 114, a breaching device 304 is employed o breach or
otherwise act upon breach mechanism 302. In this example, breaching device
304 is configured to permanently puncture breach mechanism 302. Breaching
device 304 may be user operated and/or included within and operated by

25  printing device 100.

[0031]In certain other implementations, breach mechanism 302 may
include a label or section of adhesive tape or the like that is removed or
otherwise altered (e.g., punctured) by the user or printing device to unseal the
standpipe bubbler. In certain implementations, as those skilled in the art will

30 recognize to further maximize the efficiency of breach mechanism 302 the
selected materials may be designed io fail in a controlled manner so as to

unseal the standpipe.



drawn down further and used by printhead 114. 20 [0030] To al |l ow t he
ink in standpi pe 110 to be drawn down further and used by printhead

114, a brew dﬂ/n%%’s' ce 304 is enployed to breach or o&,%@g’&&%@g%os

upon breach nechanism 302. In this exanple, breaching devi

configured to permanently puncture breach mechani sm 302. Breaching
devi ce 304 may be user operated and/org included wi thin and operated
by 25 printing device 100. [0031] In certain other inplenentations,
breach nechani sm 302 may include a | abel or section of adhesive tape
or the like thf03!nm erestaind iopleroehiations e badachired deyiap. ,30unoayr pe)

cbrtain' 1 ROTEweRDLBpofreal Ficlnifht i, Ruof SAPRal B 15 grlr it
recogni ze stamdpipe 0. rraxi mze the effici ency of breach mechani sm 302
e “eo- e IO oA A0 oo 1 SR S e
PCTI US006¢ %%9% as‘3 ebddPra] 4ip ZGQrEadI’QWnW@mtﬂEQ%O fRCALHEh of

devi ce 304 ust tenporarily open breach nechanism 302 to all ow
exter nal  Brifthegdehidr BREGA Sira Uhiip&llawed tporrde) siangprirgcl 4 fgsause
exenpl ary prdghet mBeRa il At Nehd ot egﬁégdsta@gﬁot SadtihgPes 'éf‘éeéls
external alr 204 is drawn into standpipe 110 by the actlon of

pri nt head Conseqmntly riakiehipen29@0 iis ahle dacextend di dfe yhendpopeanerh to
because %ﬁ‘?ﬂm{ﬁ??m@*}?gﬁ%g has been altered is not acting as a

seal . Conse en 300 is able to extend its |ife when
conpatéd to cmmjlﬁ\t dhmbnd lmkjtlm eplendad 2iape fONSYlifar as hilkusinatedin Fige
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an illustrativgooisigigamAdepiaat ilugtrative diagarmsieﬁbﬂhg omah cresesectional
certain f(\?uaet\n}'J rgesrte%]rc] Ye%tturggoct)th ?ﬂrat ea)%%t e!razre empla. in gtn p‘é‘30488 Vi \ﬁnéi a
standpipe bubbler 404 during an initial stage of pen life, in accordance with
15 certain implementations of the present invention.
[0036] As illustrated, inkjet pen 400 includes an orifice plate 402 having a
standpipe bubbler 404. In this example, standpipe bubbler 404 includes at least
one opening that fluidically couples standpipe 110 to external air 204.
[0037] Those skilled in the art will recognize that the location, shape
20 and/or size of such a standpipe opening and/or any other features associated
with the various exemplary embodiments of standpipe bubblers will vary
depending on the design of the inkjet pen, the ink(s), etc.
[0038]Inkjet pen 400 is configured to operate for an extended stage of
pen life by allowing external air 204 to enter into standpipe 110 via standpipe
25  bubbler 404 once the back pressure reaches a threshold level. In this manner,
substantially all of the ink 108 within standpipe 110 may be used by printhead
114 and very little if any ink remains stranded in standpipe 110 at the end of the
extended stage of pen life.
[0039]Fig. 4B shows exemplary inkjet pen 400 during an extended stage
30 of pen life. As shown, the amount of ink 108 within ink reservoir 400 has been
significantly reduced. The back pressure is now so strong that the remaining ink
108 in ink reservoir 200 cannot be drawn into standpipe 110 by the action of



st andpi pe bubbl er 404 during an initial stage of pen life, in
accordance with 15 certain inplenentations of the present invention.

[ 0036] As i , i nkjet pen 400 includes an orific 4
havi ng a é#&a%{q%/?fgngubbl er 404. In this exanple, standglcg)éﬁ%ﬂﬁ%’%]lg%zrﬂ

404 includes at | east one opening that fluidically couples standpipe
110 to external air 204. [0037] Those skilled in the art wll

recogni ze that the location, shape 20 and/or size of such a

st andpi pe openi ng and/or any other features associated wth the
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[0041]1? 9'11% Is an illustrative diagram depicting an exenplary inkjet

pen
[0043] It is noted that the figures presented herein are not drawn to scale

but rather drawn to illustrate certain features and aspects of some exemplary
methods and apparatuses.

[0044] Those skilled in the art will recognize that the location, shape

20  and/or size of the standpipe bubbler openings will depend on the design of a
particular pen.

[0045]Fig. 6 is a graph 600 depicting the back pressure verses delivered
ink volume for an exemplary inkjet pen having a standpipe bubbler, in
accordance with certain implementations of the present invention.

25 [0046] The x-axis of graph 600 represents the delivered ink volume by
the printhead and the y-axis represents the back pressure provided by the ink
reservoir. Line 602 illusirates the relationship between these two parameters.
As shown, the back pressure tends to increase as the delivered ink volume
increases.

30 [0047] Conventional inkjet pen 102 of Fig. 1 would usually deliver up to a
delivered ink volume of V1, at which point the pen life essentially ends because
the back pressure prevents the delivery of ink leaving ink stranded within



orifice plate 500 having an openi ng 502 of a standpi pe bubbler, in
accordance 10 with certain inplenentations of the present invention.

[ 0042] As s lary orifice plate 500 fornms a plurali of

nozzl es 9@¥QQW$§%§Ed intwo rows. As illustrated by tﬁﬁT@%%ﬂgﬁngm
lines, within orifice plate 502, each of the nozzles is fluidically
coupled to draw i nk fromink channel 8. Opening 502 of a standpipe
bubbler is also fluidically coupled to ink channel 15 118. [0043] It
is noted that the figures presented herein are not drawn to scale
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15 drawn into the standpipe from the ink reservoir while operating in extended
stage of pen life 606.

[0048]Although the above disclosure has been described in language
specific to structural/functional features and/or methodological acts, it is to be
understood that the appended claims are not limited to the specific features or

20 acts described. Rather, the specific features and acts are exemplary forms of
implementing this disclosure.



pens of Figs 2-4 that include a standpi pe bubbler will operate
through an initial 5 stage of pen |ife 604 plus an extended stage of
pen |life 606, thereby resulting in a greater delivered ink volune of
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acted upon at or about the point that the back pressure reaches
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a standpipe bubbler distinct from said nozzles for selectively introducing
external air into said standpipe but not intc said ink reservoir except through said
filter.

2. The inkjet pén as recited in Claim 1, further comprising a body forming at
least a portion of said standpipe and wherein said standpipe bubbler comprises an
opening extending through said body.

3. The inkjet pen as recited in Claim 2, wherein said opening is configured to
allow external air to enter into said standpipe only when, once said pen is operational,
a back pressure within said standpipe is equal fo or greater than a back pressure at
which ink will no longer flow to said printhead without external air entering said
standpipe through said opening.

4. The inkjet pen as recited in Claim 1, wherein said standpipe bubbler
further includes a breach mechanism configured to not allow external air to enter into
said standpipe through said standpipe bubbler until said breach mechanism has been
breached.



a standpi pe bubbler distinct fromsaid nozzles for selectively
introducing external air into said standpipe but not into said ink
reservoir except through said filter. 2. The inkjet pen as recited
in Cdaiml, further conprising a body formng at |east a portion of
sai d standpi pe and wherein said standpi pe bubbl er conprises an
openi ng extendi ng through said body. 3.10The inkjet pen as recited in
Claim2, wherein said opening is configured to allow external air to
enter into said st andpi pe only when, once said pen is operational, a
back pressure mnthln sai d standpi pe is equal to or greater than a
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4. The inkj et pe as recite erein said standpipe
bubbler further includes a breach mechani smconfigured to not allow
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i nkj et pen“as rec erein said breach nmechani sm
herm tically seals said standpi pe bubbler until breached. 6. The
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Caimd4, yheir of Ssihg seenely mgbﬁ)éﬂ_sh is capable of being
sel ectively breached. 8. The inkjet pen as recited in daiml,

wherein said standpi pe bubbler conprises an opening through said
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Claim8, wherein said opening is configured ow external alr to
ent er mt@rsanafsSaramqm@trmugh saie¢ arificsrpjatedaisdidsdandpipe.oper at i onal , a
back pressure within said standpipe is equal to or greater than a
back pressure at which ink will no longer flowto said printhead
wi t hout exterrfal ailhe énetmiengs eaitet Hit@aihp Bpehéetwirnsaid openihgds eonfigured

to allow external air to enter into said standpipe only when, once said pen is
operational, a back pressure within said standpipe is equal to or greater than a back
pressure at which ink will no longer flow to said printhead without external air entering
said standpipe through said opening.

10.  Aninkjet pen comprising:

an ink reservoir;

a printhead having an orifice plate with nozzles therein through which ink may
be ejected from the printhead;

a standpipe through which ink may flow from said ink reservoir to said

printhead;

a filter between said ink reservoir and said standpipe such that ink entering said
standpipe from said ink reservoir passes through said filter; and

an opening distinct from said nozzles for selectively introducing external air into

said standpipe.



10. An inkjet pen conprising: an ink reservoir; a printhead having
an orifice plate with nozzles therein through which ink may be
ejected fromthe printhead; a standpi pe through which ink nmay fl ow
fromsaid ink reservoir to said printhead; a filter between said ink
reservoir and said standpi pe such that ink entering said standpipe
fromsaid ink reservoir passes throughaid filter; and an opening
distinct fromsaid nozzles for selectively introducing external air
into said standpipe. 11 11. The inkjet pen as recited in C aim 10,
wherein said opening fluidically couples said standpipe to a source
of air externalltdhgnkieppen paréciieddn Goaint 1Qiwhergin said epeaning fisigieally nk
reservoir i Lok fd ) innksy
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openi ng téouplgybaidanidreseoirde spldagarirceexcripd trebaghipaiddited3. The i nkj et
pen as recited in Claim 10, wherein said opening conprises an
opening through a wall at |east partially defining said standpi pe.
14. f_'I'he i gkj et12)|e|r'l"t'msinkjet:;bérelds recitet i Clald, 10Madveesin said @bewgag_"li ng i Is
configured to allow external air to.ente nt o sai d standpi pe only
when, onctPBRISESAKORENING ftough sad jorifice B'éﬁ{op?aé%@r‘gpm hin said
standpipe is equal to or greater than a back pressure at which ink
will no longer flowto said printhead without external air entering
sai d standpi pe1 q.hrTcmgﬂkjgbp@ 8pEafitad in Claim 10, wherein said opening

comprises an opening through a wall at least partially defining said standpipe.

14. The inkjet pen as recited in Claim 10, wherein said opening is configured
to allow external air to enter into said standpipe only when, once said pen is
operational, a back pressure within said standpipe is equal to or greater than a back
pressure at which ink will no longer flow to said printhead without external air entering
said standpipe through said opening.



