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METHODS ANDAPPARATUSES FOR USE | N | NKJET PENS
BACKGROUND [ 0001] Sone printing devices use inkjet
W@eos/11572¢r i nt i mages onto print nedia. These POkUS1006/012920
pens need to be replaced when out of ink.
Unfortunately, sone inkjet pen designs run out of ink
for printing while there is still sone ink left
inside. This ink is essentially stranded as a result
of certain design aspects, such as those that ensure
that ink does not |leak fromthe inkjet pen's printhead
nozzles. [0002] It would be useful to reduce the
anmount of ink that is stranded inside an inkjet pen.
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0003] The fol |l owi ng
detail ed description refers to the acconpanyi ng
figures. [0004] Fig. 1A is an illustrative diagram
depicting, in a cross-sectional view, certain features
of a conventi onal et_pen at the b i nni n
pen’ INEEHOE 86D APFARATURES For [ REINKIE PR m
depi cting the conventional inkjet pen of Fig. 1 at the
end of its pen life. [0006] Fig. 2Ais an illustrative
di agram depi cti ng, i an\GK(BB@LENEti onal view, certain

of an nkJ en h VI n a St andoo B
busti & fiSeine AErEAS, dieah b5 ebPopE 0 AP mBRB8 GhE Brint
me(ﬂécoﬂﬂa%%clﬂk g@né‘}@fée@ll tl@: bémé;ﬂaeéu Whleﬂrmqff ihke Ln‘ffﬁﬁﬁﬂétely,
invention. T0007] Fi 2B is an illustrative diagr

somgeifikiatipeg dmr@(wlgrqf ink fgr erinfiea vaylethgre iz 4t @pmmmk left
ms@é‘ eﬁ’i@ﬂﬂﬁ‘? %‘s@«gﬁt%y Qt?é‘nc#éc{ Es 4 Peﬁﬂf?f dansm Yedin aspects,
cértai T STBRt At PoNs
such raseuhlbsenhém&ﬁjre Fhat ink@des reot Ieak fren titei wkjed ipegisapninthead
dep| ct| ng the exenplary inkjet pen of Fig. 2A at the
nozg its pen life, in accordance with certain

ﬂfw Wduﬁﬁ%eotlsém? tPEGEY thd @R of IhROPBE ifistranded
3A S

l'ustrative diagramdepicting, in a
inside @Slsnbjetpel@nal

BRIEF DESCRIPTION OF THE DRAWINGS

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

[00604]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.

[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]Fig. 2B is an illustrative diagram depicting the exemplary inkjet
pen of Fig. 2A during an extended stage of pen life, in accordance with certain

implementations of the present invention.
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view, certain features of another exenplary inkjet pen
havi ng a standpi pe bubbler during an initial stage of
w@ewoliif7eg i n accordance with certain inpl emenPEr/Us2986/012920
of the present invention. [0010] Figs. 3B-C are
illustrative diagranms depicting the exenplary inkjet
pen of Fig. 3A at the end & its initial stage of pen
life and during an extended stage of pen life,
respect.ivel i n accordance with rtajn .
| IPORIRG ¥6i8 1 IuRUabNeSlReram SRR, thesxamplary  inkjet
3 [ Nopl lys e ofi fgr d Cin e r
ben; Blfq gltgap%}rbf OF ﬂ{eafén\?élccgt tghgggng@of Fnl :%ngir?rﬁléf 'iﬂ,‘ﬂha dertain
|mpbmﬂrrta’ammsaoﬁ/\'hherpree$mtanventm enent ati ons of the present

ol A0 oA dhrelile; drlfer; iR s Y35 Biona

VIev@f c¥fhina Rthiis oK elnaltivery ekélkip(ﬂry pmkjénqwemgweanmj an&ndpipe
bubbl er duri ng an initial stage of pen life

bubhlet o dising e 2 thitiale stage Pﬁrﬂ@]‘rell‘f?at*ﬂor%%fdet’nﬁ@ s egqirtain

4 an illustrative diagram
'mpw&ﬂ%{lﬁgs ?wg?éﬁgﬁtg'r“§e| Inr}set pen of Fig. 4A during

an [ea1 @ier@j 3B-@garenillupteativie diagrams adepmtidgribe e_men’tplary inkjet

percSi U PSB85 e A b o encea

stade6f }%&m@ PEpecitidI§! inPsbopdaidedwitd Defthint |hﬂ)l§rﬁ*l@n£tft|olnts~°of the

pen Tife, in accordance with certain inplenentations
pregginttinerdiodsent i nvention. [0015] Fig. 5 is an

[ dj t s i.0Ki .
or (P 50" 5200 IRERLE ARG GRS e WRBHDhary ket
penbﬁldﬁbFQj 3Cn Actw meofwltg?g]ealr:llfﬁ ngi mﬂoemlnmm}qiwit‘rs a¥rtain
the present_jnventio i is agra
lmpl?é%‘?'@?t‘ﬁ@s Pf]@%%f@ﬁe'bﬁ@é gD versgs del i ver gd Ionk

R i S S
view heerpaiasfeatures o ryet amothAexmlaas(mmTpeﬂN hpemg7a standpipe
bubbfqg'ssguggglt :al(gﬁjit'n!hgf s\{ggd' aPrS‘erﬂ dflef%' ClIni %%coio%n%e with certain
implementations of the present invention.

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

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

[0016]Fig. 6 is a graph 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.
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view, certain features of a conventional inkjet pen
102 at the beginning of its pen life. InkJet pen 102

WO 300083726 i vel y coupled to a printing device 1POI/ERIN06/612920
configured to selectively eject ink onto a print nedia
(not shown) to forman inmage thereon. In this exanple,
i nkj et pen 102 includes a Body 104 that forns or
ot herwi se supports an ink reservoir 106. Ink reservoir

106 may include a ' capil |l ar

mechani sm a bi angofg\ﬂjgf@P%@%#ﬁéﬁi or the I>/i ke that

| S 1ot P, toaheldh iiRistange RIAEAT RERARY, M & SrIR-ddiibnal
S € ink 108 (illustrated asar;glon wi thin ink

view, eedaimﬁenatwes)of freomveaticnal dnidet pemi 82 gh thenbeginningrafdig pen

1 1 ' [ OV ' h h
. i e T84 B, OHILEL, e ghed SR HOGHEDIGD ana
conf@ﬁﬁé& abeseleewBly ;@cﬁtlnk:&frﬁcb izl pintl fediy (aof shown) 1dJorm an
lter 112 is co ured to keep unwant ed prt1icl%s
lmagﬁjth@ﬁoﬂhénﬁhisrﬁ o, kit e 102 RGHYass3 bﬁ’glyp 04 that forms
t 1
o o BPHEBOE i Rk g ARt g 81 e
foamaﬂsmtiet likeo cgpillaiyl mechanigm;, @ biasedrbiag dediaphiagm) ar the like

h
st b BRI RBrdE % BHBP b S ede, e i 108
(|Ilu§tFHt€8daé B ﬂi‘i@l(ﬂ”‘ wfith@re idd pdseridip 1088 rflomi Iéhklﬂug&)dtrmmugh the
1 enters into an i nk channel that is

t
prln%a%gd‘lo ‘b’-gl Ink tQ8uisl rravideddaetingteacht1héoudbsa stamdpipe 110. In
St
i S bl 30078 45508 o FRRY SR 1904 e

112si m’tbv 1321‘ isrgomfigledato ke¢eunalantéd phbtitled bat ofrthe penthead.
produced durjn

eration of th Kj /
Fntqsﬂﬁ@rmag@ baB AR e bachbiassura TostahdoRe] 18 g, 15
I | C t
J@gﬂ%ﬁﬁ%gé yﬁ) & _@ehﬁ%qréepﬂo gm&l t.hre Eﬂg‘ﬂ?ﬂehﬁ‘@bssed
throsgbvfnﬁert’lhé tartbe mlnﬂfeadnk‘l-’-liom this Bxamiplek st@mlwﬂﬂomphes

o 35, 855 P PO ST g B8 PR & e

platé esI®. VIQkfe, 1416108 foat sta@dgipaw 0 shters irdo &pi mle chéﬁn@M 18 that
the action of printhead 114. Furthernore,

is fluigigllyiaeyiietktoreach af fismnagriee 1290 %‘%‘dﬁme ia%eo @lspuperves in
vis UGB 1G0T 3 BYWBAS Rrlaf gt s erein
simplyaelf@ted keas 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 its pen life. As shown, the amount of ink 108 within
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. Furthermore, 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
end of its life with some ink stranded in its standpipe.

[0020]Fig. 2A is an illustrative diagram depicting, in a cross-sectional
view, certain features of an exemplary inkjet pen 200 having a standpipe
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end of its |life with sone ink stranded in its
standpi pe. [0020] Fig. 2Ais an illustrative diagram
waleeaii’eg, in a cross-sectional view, certai nP€PEB20€612920

of an exenplary inkjet pen 200 having a

st andpi pebubbl er 202 during an initial stage of pen

life, in accordance with cdrtain inplenmentations of

the present invention. [0021] In this exanple, i nkj et

pen 200.is configured to operate for an extended )
bub@erp%qz duriagbgnalnitiali stgoexefe PRAI lifg) rint aceaigiance i ‘Glrtain

pe bubbl er 202 once the
'mp%%q%rl%%s%g :ﬁeac ézﬁ\g&ﬁﬁbeshol dlevel. In this
me[0021] Irs dhist axamalel yinlkget peh 20 i$ rdonfig@rad tchlom)erate for an
st andpi pe 110 sed b nt he d 1 4.
extenog 9abs ol e e PealPboct B iBariGlog, 110

via & Rearfifo @fbubb%rez@xaﬁ@trﬁ BAck pfestare kéécmes[@@?rabﬁéld level.
|IIustrat ed in Fig. 2A st andg%I pe bubbl er 202 incl udes

In this manmer, swhstaptiaiyra)l aftihe ink (V@WEthIn stapgaipect!0 may be used

by pépﬁh%\#’ W?f ]%ﬁgig\\rf]glr&nltt% lnké}brn ﬁ@gﬁgn@éﬂ bl Qﬁn}igl N$10 at

I'6eat | on
the 8hd of €e éxt@hdeﬂsmwlofn@emﬁfg vary dependi ng on the

 To0R2I A WS atasuin P2 st dpies fypBieiofes Mililed ot feast
one! 3pérﬂhgnt|ﬂ§g gllq.lmalfyhé U@éf %‘iéncﬂﬁb@oﬂﬁ) Wh BRRMA! HPESThose

eto t|p e colored pens having a
skillptd unghetart wiill m@gﬂmqoﬁmtdhel lo¢ations shapeignsl/@usise cf such an

2B s a Kj. 200 durin
OPGQW 19}59(336%?% n%fmpe)tﬁﬁr&) @of&ﬁegrﬂﬁ%ﬁféﬁ ‘he am)untgof
i nod2% Whildthe inkjet penerii ehis dRtbdiaes ilhseate a single color pen,
significantly reduced. The back pressure is now

it issintenged nthat tthe Y@W%ﬂ?ﬁthqﬁ( a.pﬁarawsqi%@é?v%wﬁwﬁbl? to

mulfiBRBhighE A" el B BRI Cof Marpipely LS Standpipe
bubﬁteﬁtﬁdpl pe 112 can be drawn dovvn further and used by
rint t [ d
D 18080 138 SPRRGReriRIe R PR T 28 3t eftage
of p%gtl{)f%n AY sREWA! 1HRASMbLAL of AR 08 RItAR inRires&N8ir A8 has been

or otherw se enters into standpi pe 110 ni xes

signHiQantiyanuﬂ%ai Zhe begk prezmie RiBawISP, strang dat fismrepoaining ink
108a|k31I f?]kt Pes%)r(\;o‘?rngobt annot 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
mixes with internal air 124. Consequently, inkjet pen 20(5 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
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.
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life when conpared to conventional inkjet pen 102.

[ 0025] At the end of the extended stage of pen |life, as
w0 bkdogaty7ad ed in Fig. 2C very little if any i nRCW082006/012920

remai ns stranded in standpi pe 110. Those skilled in

the art will recognize that in certain

i npl enent ations, a portion®%f standpi pe bubbler 202

may al so formor otherwise lead to a Iabyrinth

al t f, t d t
Adfionalicr® X ia 1S It ArRPEt Sotie BisoRichs LSRG tp pover at
Ieasﬁ? eﬂéﬁtlme’ﬂ\@uéma%@yrﬁ‘ﬁﬁ arfdngéRht or the |'ke may be

to cover at l'east a portion of such a |abyrinth
ar [@0RFrignt 3A [i9 026 illUsiteptive Adiagraam deplicting: dr i ¥ eresmgectional

viewcErfein festuleh i BB Rr REEHT inkisE Brnuid, Raliop i flbipe
bubblepd@ingdEhi iNBiahBtage 1of Perslifkgdn Céccl@ﬁdadde‘ withi certain further
accordance with certain further inplenentations of the

implemergatonsoidheisasentdaventionn t hi s exanpl e, inkjet pen
peﬁo???f]‘fﬁ%fsg% 0 iRREL "Ij’:(eﬁ 860 |§rbo?ﬁ|ﬁﬁf%e@o %gp%g&teofor an

ngete air to enter
extatd@ddsstage oT]pibmhfe by stlawihg extemditdieto 2oterdnioestandpipe 110

via §EEPHE FUBRD B0 i R HRREIRR 20 R i eacrec
orol[}eérwpgég H)(,p@ﬁal s the opening of standpipe bubbler

2, which is fluidically coupled with standpi pe 110.
Tm[ewaém Fig. eifsrhrgaéhtreemm%mm% aernesticatly sgalsnthe opening

of sg%ﬁd%ngﬂi 06O Bn [ ﬁg.p%ﬁﬂ@{&%@aﬁ&ﬁ@%&ﬁ?ﬁp g 8. This

seabp@ewentst éb&eﬂmbamfrom elntéﬂnm&tu\sﬂahdmplerﬂd(} eservoir 300
redyced, Th SSu

o UDSESIHG. G Shoule SRR HeeT R0 Z66nBieT iahital Stage of
penrﬁ‘éer)ﬂ(g'srhomo thé ﬁuﬁ’ceoidfnRVWDS Qhthirs A fRiePRoid 380as been

action of printhead 114. Likew se, the remaining
sigriifidantiygeducasd. ahbipbaek messma ironowSocttany thethihes tenaiaing ink

d. db t head [
1088l EseRbib 300 BERRH Birrabii i FhavRipih 4 Aol iy Btion of
prmlt’r'ié-,meﬂ)t head Likéwise, thearhaigingenkC oS04 standpipé oykd chanot be
breach or otherw se act ugon breach mechani sm 302. In

drawpjdovaktihies ang ussdiivnerinieoad d 14
[0030] To allow the ink in standpipe 110 to be drawn down further and

used by printhead 114, a breaching device 304 is employed to 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
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
recognize to further maximize the efficiency of breach mechanism 302 the
selected materials may be designed to fail in a controlled manner so as to

unseal the standpipe.
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304 is configured to permanently puncture breach

mechani sm 302. Breachi ng device 304 nay be user
wop®ealEads and/ or included within and operated BYT/US2006/012920

printing device 100. [0031] In certain other

i mpl ement ati ons, breach nmechani sm 302 may include a

| abel or section of adhesi e tape or the like that is

renmoved or otherwise altered (e.g., punctured) by the

user _or printing device tq unseal the stand

bubRREZI I i ROt AMRISTENEHeR ot eARIING o dPHGS e S04 Imay just
temgg altr[:\? Bq;ééb chl BfRABhESn [0S W LRl ERdrAhK ﬁlrtfbeenter into

reach nmechani sm 302 t he sel ected
stammipﬂﬂéﬂ)s may be designed to fail in a control | ed

SRR VB RSE  FAEFIRN B G R Bace

of JeRIRRY asidxte®ReRIOROACH dreemaitits 8tdfdbipe BId By the action of
external air to enter into standpipe 110. 3] Fig

00
prinfeashdid. eketasnal giri3lg és ajewedow aoﬁrrﬂaa iBQt Wj@@cause
{
bregefosthahBiy B02, FesCh apeish, 1B, it SRGNE o Ta real.
Corsiequgftly,i mkit! peve 300 izrdide t©t erthpidpés 1lif6 wheausempared to

breachI chani s 02 has been altered is not acting as
cong‘egté%a '%95%9‘&5\1 ly, inkjet pen 300 is able to extend

gobsﬂwvvﬂsrzerfaoapﬂfeeéxtbﬁdéers\t@gé bPpah Iifé‘kdaﬂllLBﬁatehp% Fig.
the end of the extended sta en life, as

3D Melrwhttleaf@w ink T8yrenzains grapded in sf@ngplpsny Q.nk 108

anﬁ??@s@éat F\ng%i g\'&?am &gl 8% it d%pﬁ&ﬁ% iR' & crés-s8ctional

epi &l ng,

viewr@éﬁaﬁe%ét@r@ ofi ¢et apether @xémpla:yemk]ﬁt peh 400thaving a
exenplar pen 400 havi ng tandP pe bubbl er

starutmp@mu Mutrl.na agtipifal ¥aq§eﬁ PeRelite; in aceardgnseewith

%s |dn§18f€i|l?@m@§ék "}'?\/e?\fnohhe present invention.

ustrat ed J et pen 400 includes an
or i[00363]Aﬂ dustrateﬂ h’d{j&tmga%@l melisigsearbabificeeplat® 402 Ihaving a

st SORFR: 5o R BRo i BB S BBl B BB st
onefopeting thatifluiddéilly couples standpipe 110 to external air 204.

[0037] Those skilled in the art will recognize that the location, shape
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
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
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
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[0037] Those skilled in the art will recognize that

the | ocation, shape and/or size of such a standpipe
wop@aiingj2@nd/ or any ot her features associ ated MT/0S1006€012920

vari ous exenpl ary enbodi nents of standpi pe bubbl ers

wi Il vary depending on the design of the inkjet pen,

the ink(s), etc. [0038] Inkfet pen 400 is configured

to operate for an extended stage of pen life by

oI AL VAR 25 %
doWrPRFtiRS ahd HE&S B?'p‘?m'tlﬁé’eﬁl 114 BekBiSe BRIFIRAL air 304 is dralv(\Sn into

substantial ly he ink 108 wthin stan

i pe
stangipeel ‘ubﬂn’ough ptandpieadubbleraHit byrtpel actttdneoﬁ priaiinead 114.

oA, g b8 8, 368HE B e Whe Epere

coneeatiphalrigkjehpgretiOpen 400 during an extended stage of
Li shown, the anpunt of ink 108 within in
Pf}@le/%t @éoewg@f B eXisngkarstadnar peniacas. l"umr@t%@k Fig.
4C w&?ﬁgreefbﬁ W@@reﬁhéme%tﬂahaédtmeté d{g i nk 108

reservol r 200 cannot be drawn to standpi pe
11d0P¢11Hg. ads iammillo$tpativet dlagnarm]dEplchQemexemmary inkjet pen

: i ni k. 108 ' 110 1 d
orieE s SR ket pPsPIRl R R 215 PpiRedBuifn 2% rdance
witi28drtaip ifipniehtations banénpieechlipveRtienigh st andpi pe

bubbler 04 by the action of printhead 114.

Corl8842EAs shownnrxemp|ssy ofifice iptatg 509 fosmesa plugality f nozzles
d |
12dr 86%&@%8% E\QHE@\Q@O ﬁ%%&&@‘t?&tbé{‘%ﬁé dalsR&4 ﬂbeggﬁlﬂﬂlﬁ %rél,flcg plate

e exten stagé o
503, Idacktofahe choizrleiig fluidiallyesoupled td éravsi irdnfyornrikk bﬁannel 118

OPSTNG TS oS BRagPEnbUaHPLs alscafiileetiyickupledhig ak gBanne

11gorifice plate 500 having an opening 502 of a standpipe
bubbl er, in accordance with certain inplenmentations of
t h0pA3Hein notedéhat be. figues: proveni¢rbhereir aeepbhdsawn to scale

oun a4 9Pl Tt Bhiich bt Slg B Bt pemptay
meihodeandvapguaratusesf i ce plate 502, each of the nozzl es
cally, co to drawmkfromlnk chann
11&00311%1 h@e@fmat?@t arapilh eeengnires thatstha &patlon shape
and/busBECEH the SaHAbBE El&bldlé‘rkoﬁéﬁﬂagwnl 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.

[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 illustrates the relationship between these two parameters.
As shown, the back pressure tends to increase as the delivered ink volume
increases.

[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
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118. [0043] It is noted that the figures presented
herein are not drawn to scale but rather drawn to
WO bdogaty7aé e certain features and aspects of SOPET/US2006/012920
exenpl ary net hods and apparatuses. [0044] Those
skilled in the art will recognize that the |ocation,
shape and/or size of the st@&ndpi pe bubbl er openi ngs
MA|| depend on the design of a particular pen. [0045]
is a graph 600 depicting the back pressure

staméme@s? 1§ellf tﬁerre@egnﬁr%d\mm@m @ddiienak kvgnay pe; dirpey from the
ink g%étrgﬂ?iﬁ 'alﬂrgr{) l@'gsf) R Q&dlﬁUl?Ql\%r umé '?Nllffl Q@rkfeesﬂﬁétgntlally too

at 1 ons of the ese i nvent I
low[t6 Gippotittacceptabils poihting agsulB00T o tmr esmimry, tHaaeexempIary inkjet

ST AT Rl e
stag € SEp¥RIlife 6b4 PUDIR e'x{én‘d‘éﬂrs'iég?é of Bég &lﬁi 8b6 Ot'héhélﬂ/ resulting in

et ween these two paraneters.

a goeates eliverastiink yolumee ecsfs\éZasAsh@wm,u wéeadthenhavblmrﬁ%sure
eatFEL SRR AR TN UhRTIbs WIBRRIGDIA 45 el i
stalgfalM\AZlng aixtmigﬂat Elrpzomttotdmiepdmol $téad}e|segh}0 allf )th@ﬁdlget pen
. ecaus acC [ es re revent s e gelliver i nk

ncligsg reaih BERARSE wiZHPh eI dlBAISael PPRLatSd opening
theh fiﬁé’%?dﬁé&ﬂn{é&ﬁbn%%aﬁ%' Brie%ﬁ'or'o'ﬂ‘ﬂerv(ﬁéé Q@te@ﬁ.ﬁ% &f &Mabout

he ink reservoir after V 1, but this additio
themlrurtbat/\thlelbao}(mrea‘smrse rbeclseﬂ)thramoldlle\gel ffbo low to

able I‘Intl result t.he cotrar
¢ nOBABNARTRTH efealinBh R HEHSOFigt 2 ShiBfe i Bktended
stagé @Iﬁ(ﬂ)@hﬂﬁe [BOBh Intdst hbt AIP6f tHeLinknisaidafor dRint Wilt baldrawn from

stage of pen life 604 pl us an extended st age of pen
themta@mg@ IR semsimples@ntatians; Roweyek So81E @ 11'1'9@?|e'6k|rﬂﬁy be

I r
craff 118 55, o0 M eV el BE B PRP IR RPERhded
stagelof penpién8084i || start allow ng external air 204 to

ent st an 110.. If the et pen_ includ

br dDPALTAR GG B BBous westasird: has sk feglipd I Fanglage

spé&ﬁﬁfﬁi §ﬁu@ﬂ9%|7fﬂﬁctldﬁé¢‘ﬂeéthﬁésbéﬁ%? rﬁ@l‘hBGBlo‘gma‘F 4t is to be
breach or otherw se acted upon at or about

understood that the appended claims are not limited to the specific features or
acts described. Rather, the specific features and acts are exemplary forms of

implementing this disclosure.
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the point that the back pressure reaches threshold

| evel TL. [0048] Wil e the exenplary inkjet pens of
wo-2@s/1%5746 operate i n extended stage of pen |ifBCB082006/012920

nost if not all of the ink used for print will be

drawn fromthe standpipe. In sonme inplenentations,

however, some additional i8k may be drawn into the

standpi pe fromthe ink reservoir while operating in

ext ended stage of pen "éﬁe@@S [ 0049] Al t hough t he
above di scl osure has be ri bed in | anguage

WhatR€eiaihedti® structural/functional features and/ or

net hodol ogi cal acts, it is to be understood that the

appended clains are not limted to the specific

features or acts described. Rather, the specific

f edt ur edAnainkjetcpen 2802 39p|400) ¢anptsing anginadeipei hgbbler
(Zoélagz di scl osure. CLAIMS What is clained is: 1. An

é pen (200, 300, 400) conprising a standpipe
bubbler (202 404). 2. The inkjet pen (200, 300) as

recited_in aiml, further conprisin ?O 104)

f oBri ng TAE 'PQ&&PGB (R8P 3N a5 regiteg d’h&g?'ﬁ'é M&q@g{smg
a bd\lﬁa@b42fogg'lfngé Qple%%t ﬁgio% Q@ie?ﬁig%@ﬂ 1?)5&!8%%12 a?taSt a gortlon
of samestapdpnpegatdoulern(ﬂ()ﬁ!g whemmglsamhstandpw uldder, (2032) dncludes
ot IS AER PR SR Fahl S Mo (A o of 4 being
confi§ireti38 Gllow e @l raﬁgzomol Shtét idtdsAid staidsies 11 5@y d

opening is configured to allow external air (204) to
ent er |nto sai d standpipe (1 10) when a back pressure

Wi hi n rﬁ(ﬁé{n &H p(%obl %%éseg%cgfeﬁ fh ﬁléﬁwl\ﬁhereln said

| evel . i |n peh as' reerted |
opehing 1® éonfvg‘leedlto altovwl extemndpaipg(204p ibd entér202) s‘aml tshamdpipe

(111 WhRNGA ek SaPWe SR S9RHBBRPIPRLJ ARG En Argreshold

levdinti| said breach mechani sm (302) has been breached.

4, The inkjet pen (200, 300) as recited in Claim 2, wherein said
standpipe bubbler (202) further includes a breach mechanism (302) configured
to not allow external air (204) to enter into said opening until said breach

mechanism (302) has been breached.

5. The inkjet pen (200, 300) as recited in Claim 2, wherein said

breach mechanism (302) hermitically seals said opening until breached.

6. The inkjet pen (200, 300) as recited in Claim 2, wherein said
breach mechanism (302) is permanently breached once breached.

7. The inkjet pen (200, 300) as recited in Claim 2, wherein said
breach mechanism (302) is capable of being selectively breached.
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5. The inkjet pen (200, 300) as recited in Caim 2,
wherein said breach nmechanism (302) hermtically seals
wa@ adod/1opesi ng until breached. 6 . The inkjet preT/{2306/012920
300) as recited in aim2, wherein said breach
mechani sm (302) is permanently breached once breached.
7. The inkjet pen (200, 3080 as recited in daim 2,
wherei n said breach nmechani sm (302) i's capabl e of
bei ng se| ecti.ve ched |nk t 400
r e® tedff'hﬁ Iy Y ﬁ’é/rllg{ﬁﬁsﬁ@F Jg? '3 %ﬂ?
fonTggag (3b4) RAMindRaRES: & oﬁfonaofsstgtaﬁa 2 prl nt head
% Cﬂ?flwdlcaqa cou Edto sai d stgnd I<§1 110

saadppnthaaueéaﬂf{) fluidical cmupha@l () @alidf istanapipg e(1(1950)sald

prinfighi 9 IR o offiod AR, (05 AT Ad P pporor iniet
noz%lﬁif(glzg)néﬁd @tﬂéa@tdalrflﬂtlmmlslelriﬂ sﬂaggpépmoﬁu?ﬂm (404), eglsérein
saic(So0qbRa IR ARG REFsaErpriiopenap B2 BxEniis into
saldaéﬁf é;%(zﬁé? é%og@gﬁeofe%g? @ ﬁ“{?’ﬁ?}&ﬁ? %gg\g]é%&eltrﬁ'i aiqR04)

to e‘ﬁlm imé] sid petand@ipe) (149) rtme@ﬂdsald @‘lﬁaenmgte\/\ffé}ﬂé|ai1d said

ing (502) is configured to allow external air
p”nﬁ"?@%)(qquenter into said standpipe ( 1 10) when a back

pressure within said standpipe ( 1 10) reaches a
threshold level. 10. An orifice plate %500) for use in
an 9 nkj dhepisliet »60) (400 @soiecited dn §Haine 8¢ vdipreiesaidi grening

02, b Bl 5t st 200 sl essiogss (110
whedi 4 bhiok passsutdinithighsaidistarwipige ¢ Q) reaehgscd hreshold level.

10.  An orifice plate (500) for use in an inkjet pen (400), the orifice plate
(500) defining a plurality of inkjet nozzles (120) and at least one standpipe
bubbler opening (502) configured to allow air to pass through said orifice plate
(500).



