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PRI NTI'NG MECHANI SM CLEANI NG Field of the Invention The
present invention rel atggpgenerally to inkjet printing nechanisns, such as
printers or plotters. Mdre particularly the present invention relates to a
repl aceabl e inkjet printhead cleaner service station syst ekl Q’?&qbﬁﬂ?‘?\(& a
snout w per for cleaning ink residue frdm a non-ink ej ecting snout portion

of an inkj et pri nt BRASPVIFRRRIRKSPUARTRIBERS! PRERTINE | 1K et

printing nmechanis cts, such as

plotters, facsimle mMECEANISMIAXDMEFTHODOE CIHEANINGt | nages using a

colorant, referred to generally herein as "ink." These inkjet printing
mechani sms use inkjet cartridges, often_called "pens," to shoot drops of
ink onto a page or sheet of prim.l—“w nkj et print nechanisms carry
an i nk cart ri dognghtdier ihyrkion WAREY elerd1fyo gk ftink MechardGh@Sac e sheet.
O her inkjet print nechanisns, kno as "of f axi's" systens, propel only a
smal | ink sasppimyerswot plottérs. Morepameadartypthe ipaayentdnvendion réletepta at zone, and

store the main ink supply in a stationary reservoir, which is | pcated "off
axis" from%¥h C??QEWHEFPBIFWH?M%@FY serece StEjon eystany includinea soUEWRERdui t  or

ubing is usetel fing HRiRYidhd' o - AR REin® Edou Bortiol D n iBGa pYRdiHeal O t he
D100 SRRkl AT 0 o T L858l (1

printhead cartr mul t1-col or cartridges, severa eads and
reservoirs cateidganbi ned into a single unit, with each reservoir/printhead
conmbi nation for a given col oiBRkgund dTdhé Riventied to herein as a "pen.”
Each pen has a printhead formed w very smalT nozzl es through which the
ink drops are fi %F.Pnpﬁégﬁbﬁcbiﬂéml%lmab’hﬁuéfjdel@taivéﬁeﬁ‘étfﬁaﬁ‘?f%ﬁmgqﬁt% t he
print head 1 fdi : r e skilled
in the art %ﬁlﬁéﬁb@g@ h%géeﬁltrﬂfse ?'trl\%éhg}eseg}cl)‘{ {é]ﬂfgp %‘P{g%bggs? e?%#ggésglrslhﬁt ead

t echnol ogy. cofstant feféradice, gehavall¢ Bérbineds "itke' Tidse irkfet Priatihg Alech@idniens are
shown in U S  Patent Nos. 5,278,584 and 4,683,48 1, both assigned to the
present assifkisbeartridags, often peliada penscotophagt drops of ink entew pagy of ehiget of barri er

| ayer cont aj ni kN S. i jon ch IS i Oct ober
2002 1 ooat AT Stk SR eTR05 g Piecl@iah] R SNk SARRELS v 2 tyL b T P2
substrate |anigk bickRinddbHl a€roks b Bhcet.iBar inkjet frinet ridchhdiahsknebvargnt s, such
as resistors, which are energized to heat ink wthin the vaporization
chambers. Ugdhaxigaysisnrs, prepelnalyis spplbink sypplyevithetheprivthead pyriageadessoci at ed
with the e I J . DI | | At .. S scanned
JAL1 L he enRE g S SR e B D i TR el ARG > Soannee
drops of inscaed Ydff-aRisefromBiie fath @€ biinbkd ©Hel dypically} hBexiblicohdiitords t he
printhead noves across the sheet, the ink is expelled in a pattern on the
print nedi dubggfivuseddo eenvicy diap inkdigan the off-axipmainjeservein ig the printhegd ) . The
nozzl es are, tvRi I rr 4.0 y i r : .mre than
one. . thet artBEEDn nlpsh PSR4 R pr BByt eRERaROEEER solnitiELa)

paral | el tdn@esiagletuh) witkesthpesdpedihinthédd domtifRiondaniiven dbloLglkd On. Thus)
the length of the nozzle arrays defines a print swath or band. That is, if
al | the noZ¥ingrefregrie hareitbds 4ued."continual |y fired as the printhead nade

| ; ; ld
appoar o the. srenve Rl RUARbACoRRRT RSty SalfRERs RSB 101 R
of the pen)inkldeopyare fited Did pficul@iink Bjechéti Bbciaitnb@ithidl tHe fAMMeddmay i ngl e

pass. |t i S RPRa% iker} BRlitkRst ARR%nBHnRG st BENEL FGE breCaRn REtoReT eased i f

the swath

using piezo-electric or thermal printhead technology. For instance, two earlier
thermal ink ejection mechanisms are shown in U.S. Patent Nos. 5,278,584 and
4,683,48 1, both assigned to the present assignee, Hewlett-Packard Company. In a

thermal system, a barrier layer containing ink channels and vaporization chambers is
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hef ghtgi s increased. That is) a printhead with a wider swath would require
fewer passes across the sheet to print the entire i mge, and fewer passes
woul d i ncrease the tluoughput of the printing nechanism "Throughput,"” also
known as the pages-per-mnute rating, is often one of major considerations
that a purchaser anal yzes in deciding which printing mechahl Sgtober 210¢.
VWhile nerely | engthening the nozzle array 20 increase throughput may seem
to the inexperienced an easy thing to acconplish, this has not been the
case. For t her nigcated k¢taecepenezzlaprfietplateidngra subbleatelazere Wuhsubpthapslayed and/ or
manuf act uri ng c&nstgai nts t of the substrate | a%rer wi thin the

th i
orinthead. In t NERBAE FneFing fingar Arassal BEe et Sih 45 FeR LSy WHEAHE h hei ght

to around 5. 4m7er(c?%ikéd BHCRT IS within the LagoR2AIRA chaRbas. DpbRh&RiRE Sn igd around
12. 5mm (about one-hal f inch) for nonochrome printheads, such as bl ack

print heads. To diopkehisanmttadrfotneenozdieassodiatedhwathl thet eppigizdirgsistor: ser vi ce
station"” nmechanismig nmpunted within the plotter, chassj o the printhead
can be noved over th °Bf‘%q"dwagﬁﬁhmweéﬁ&?ﬁ?émcﬁ&ﬁg%%fgﬁﬁ?ch?S ARfIFAge
non-printing pegy ﬁrﬁﬁ ' | ] 2 : ally

i nclude a cappi é\déﬂg;?lsct%?n&’ [ cwcﬁgpﬁfé(?oﬁ?gg:afo Ss?géﬂ(sagﬁﬁgggsi %?%glgéldﬁﬁ;zl es
from cont am nanémerginidlg dieyresigiorsIo tie hikad b vad Sposd eltd dhvadithe inkfisexpalledt e
primng, such as by being connected to a punping unit or other mechani sm
that draws a vadwARAtEM erHbe prntipetiate form pidegjred jmpga (e, Pigtiisgehartpr {95
printhead are i odicall I firin e i nk

t hrough each o?ﬁl lgodiﬁ%g%e&&f:%%ggpg%de@g nﬁﬁgmreggn%s&p}&%i ﬁgrf?&g\t/&]%ﬁh?’he
wast e ink bei ngthe @b HiéR drrhyk e loehled kideBy-siRAMNOprintReud] pastledio éfte service
station. After spitting, uncapping, or occasional during printing, nost
servi ce st ati ongnother.cand peaieadicwatioithe stapung dinestiony %blﬁ thedength efithenerzirur f ace
to renpove ink residue. as well a paper. dust .or ot.her. debris that has
collected on t hae"%yﬁcgﬁ%efs atpr?é‘t %‘?’%‘ﬁ?ﬁg%‘gt af@TH&T'Fgli:Wi“@glgst%rtolnﬁﬁga’{ ‘Hs’ie_ude
auxiliary w pi ngnflRGAIBT fired s thle PARthedEREd XV nelcdfipRedtraididaRBlgH Mie PHRAtzbRK

ej ecting nozzles. For instance, a pair of "nud flaps" in the nodels 720C

and 722C DeskJea band|agiswathigfenk weuldappesr on the sheayi dhehdightiod¢his banddskanwn
nozzles, while a ,;snou i.per" -,n the nodels 2000 a 500, DesjgpJet col or
ok et i or'ter sty BB, of 148 ok g RRSiptind prigp ek SiehaRE b R o

i nterconnect regdvainQfsindl€pgN, With these printers and plotters both being

sold by the present assignee, the Hew ett-Packard Conpany of Palo Alto,
Cal i fornia. To i nprolé apparent thatithysmedioCpimting atshesft carhbe incieated df thersiyath

recent research has.focuse i.nmproving,the ink itself. To provide

qui cker) nore S%Fﬂépfsa'é‘freﬁsregnﬁﬁﬁ(dsﬁ Rqﬂ“llfg? k"%‘ﬁ ek Erksé"’aihﬁo?\lﬂr' _‘\'/'lc\f?‘?ﬂcrcol ors,
pi gment - based | pHsSeshaNGs e QRecl RV SR RREntik 1RHEe, Rhd TRMr pRAS L Houll Kfer&RY hed

hi gher solid content than the earlier dye-based inks, which results in a

hi gher optical tewvghpyt of ghe pringing ewchankss. ‘Baréughpud’salssf kriomn adithe qui ckl y,
which allows inkjet printi %'”E‘Ch i SNB go f orm hj gh. ﬂugllitg i rages on
readi |y avai | abPECHRTBESIIAI @S %chiot'?eﬁ pmator consiqgratiors thatg pyrchas

devel oped specigla &di ESpri [ f ' lcREdEdingedi a.
| ndeed) keepi ng taﬁ)ekesﬁ@?zel e1 ace %P%%tg@%gﬁg?grt@ggt%ggggﬁrﬁicn% pilaérrrgnt
based i nks has the avzde aruiytte indnedse timgighgut rhay dchm tp detinexpetiencpd en taskjtleng

i nt head i ped sinult I 11 at th ) d) which fi
Rhen al T the. caPEFRIRIGhCBIRES Rokbeeh e Sate Hoy HErmali DRFLRear MR GHEr IRSr <)
of ink. However,. E&ﬁéghrgkcq or'é.'ﬂ‘zﬁﬁ: cld?ilﬁg c@ﬁs‘?raln‘?ssﬁﬁ td SiZO8Rnd Qﬁ)@tr&t@ﬁ:ﬂ%e

nt base g speed- t han

based i nks) so the pi Inks redquirre a slower wpin

t hat previ ous| ywhikiadedprimhicady én tha pasl, inkjésprintRdads havkbeel ligired indizh Keiglirer e
is alower Iimt to the Wpé\,ﬂ? sgeed because too slow a w pe w cks
Ime

excessi ve ampurtogreymd;smmy ro @ thebamberesetor printhsadsy andsasoundd 2048 g § nk

tual ly builds- ' t i | eadi | ffecti
o1 e Ao BoE 5 s s B Bahel B bt EnBl oot ve
residue around the Wk dlﬂbrét@él(ilﬁéﬁidtﬁéﬁdhﬁbﬂcﬁﬁﬂ@"@f\%&nﬁadolﬂenﬁ_@l‘idﬁisﬁ‘aﬁs

station, which could contam nate the caps. Printhead cap contam nation nmay
| ead t o short ermgunted withia thé pletterahasssesoitimefriralndaid wen bappnedjoven sheistation dor

failures in the .rintheag. . .. . . )
maintenance. For storage, or during non-printing periods, the service stations



Actualgy, a scrubbing type of wiping routine is preferred to clean the
tar-like pignent ink residue fromthe printheads. If a faster w pe was used
t0 accommodate the dye based inks, the wi per for the pignment based ink is
-prevented frommaking full contact with the residue. Instead, the w per

ski ps over bunps formed fromthe tar-1ike pignent based i} q""é@‘i’f‘d@QOfn a
jerking or stuttering type of notion, whigh fails to renove the residue
fromthe printhead. In sone cases, during this faster w ping stroke the

wi per for the ysialyantludeseappingsy$ttmwadclahamatigdly sealgthetpmatiead nddzles r esi due,
whi ch sneared the ink over t orifjce plate rather than renoving it. Thus,
any conpronis r‘i"ﬁ"%ﬁ"f‘@\’i‘ﬁ’?‘?ﬁ’éy 5’8‘%&9%8?%‘cla{‘igdﬁi‘%‘?eﬁdoﬁfé’élﬁgtew Me pen was
at the sacrifi j As the

Thiq ot ndust 1 a2 inbcia Bl bt ALE o el s A o d
usi ng per manentacwum &g the-ppidthizadeDuripy operdtaddogsinwheprirthead aoyveriodichlhe
industry as an "ofd axis" printer. Recent breakthrout?lhs in technol ogy have

gi ven hope t o draved bydiring anusben phdaas of ink throushasck abthe nazalesHn apsases  one
i nch high), j i.Su R hel ght . previ oysl t.al e.and future
devel opnent s%§%ral§ nsg)ﬂﬁg%ufvtl t@\%cn&\z}ﬁq%grlc%s?%cﬁ”%crt%{dn@%eg g.gg'{'/\hr;:fcqut%ere arc a
variety of adyapichdFtheenasd aatkm. Wi th these off axis printing systenms, the
possibility of a wider swath height brings on other problens which have not
previ ousl y been end¥ignspitting, unpappingoriecsesionally divingeprimtingiment pryicadequat e

seal when capping the | onger pr.i nthead, and, how.t eal. the | onger

ori nt head w t REUERHEN AR SRRgEHS Wil S e PuhecRstnfoad SRdeesds prameiianis

sem - per manentredidielALwal addn§ papér daxd &t oftfer QELIRARS haSeblictRA ofl IRCadd of the

consi derations for servicing, such as howto store ink spit over the

print head | i f etrinthead. aQthehsprvicostaliqns inchiderauxilidgewipingmemberptd ¢lednaamets ofii t hout
any appreci abl g wear,.t hat coul d .decreas rinthead life. .. 11 Oct,aber 2002
To acconpli sh Lﬁ%?@waﬁfiﬁéo j"élEFJF?}B)g'}?ﬁﬁngﬁ%b‘Ps\?é‘ﬁ?’,a A %%QaB%I‘Qet hyl ene
gl ycol (" PEG }h&RBRAUTELC LRISTREMesU KRR doldr | Fintehs widl 04t s Yesitd et
printer) sold by the Hew ett-PackaSrd Corrpénlg(?u?nnt hi‘gﬁgsys er%t?\le ir?k

sol vent is st eokdnpzrles, whiloaSsnoetiviper”do thie mededs 2008shd 2500 Désgniei® odér i n

i nti mate contact, vvilth a reservoir, wt thxihéfoothous bl ock. havina? an
appl i cator port Jfé‘r?%‘%‘é’@ﬂairﬁ@'ﬁewalas“\ﬁ’gﬁ“f cg é’méfeéiglc_é I Ber can
contact the anglibfaf BE penl HinthEE prfREEARRIRESHIH BeiRR BUIHEF U prkQnfOl | ect
PEG which is then w ped across the printhead to dissol ve®accumul ated ink
resi due and t assignrostht HewletirPackardlCongminy o€ Pab Ae(Califotriia pri nt head face to

retard further collection of ink residue. The w per. then noves across a
rigid plastic scr a&@r‘“?WVFQ?ﬁﬁ}g‘tMiagié?W@a‘ qf the pradedimassFacent Fessateh W8G £ r om
the w per bef [ AU : Y : kd: 3l so acts
as a lubri can'? @é??‘h@%‘%%éﬂ%‘@gﬁ%%ﬁ&? wgé \Eh‘ﬂgg"r" lérg%sﬁﬁ%{&t rlllqehc ssarily
wear the pri niwidedhrkddbfaokd andaherewjvid bolsrss pigment-basydinksrhavedsemdeweigpad.t S t 0
acconplish this wiping routine) with nultiple parts requiring nultiple
Eﬁol : _n]g ;:psts,?k‘ﬁfﬁﬂ'f‘ .)baf‘?‘il;}EJFg'Eﬂ”gat %@Ejﬂ@lcﬁﬂ ;‘a %%IW&Z{W%W ,lovgrh |
e lifetine . : e &fiapl eni she
to maintain ogt |Sﬁun%cgrrré|sgt {g;cﬁlg%rr\?ﬁgfdrllg. %8%?){:1%(?}/%6%' nvtgﬁ%i orll Accordi ng
t 0 one aspect def quibldypwidsleallowsivikjet priminganechatismyvoform highpjualty dmdgdsor
cl eaning ink residue froma non-ink-ejecting snout portion of an inkjet
print head car tonirepsaly amailahlejand jegenomrical plaigpanse 8 well @5 OWH@C%tHb@HVCWPﬁgr
i ncludes a ba i.C %I«}‘n\ﬁ . . POSi fi.on d a wi ping position.
The snout w péﬁcc%g'&%ﬁ%@%%\#per g%ﬁggé’ﬁgédwba%atohgpglaeg{é'to wi pe ink residue
from the non-ink- ejigfetd, h@epin®the nd1E £RB phike H&M foPEdririddePusity sip@bntnot i on of
the cartridge while the base remains stationary at the w ping position.
Accordi ng to &asedrinksdras proyer quits chaHenging dnttheopast, amultipi jrdget priptheadsgvere
mechani smis pr.ovjded as incl ydi t he snqut, wi per .descri abogve.
According to §¥‘P?4 S”QHW%‘?ST% é‘(‘:i}‘%&f‘mfﬁ%ee n\‘/lé‘\f{'l\ff ?’Gﬁﬁ“%wﬁﬁ‘f ﬁgg‘eicg&b&ﬁi ded
for cleani ng icBltaingd it4emE PO RApAPBiteRht 84166 btk S PBWeyROhEdcPigRéntan | Nkj et
print head cartcrélﬁgéle in an i)ﬂ)E}(et prli r?ti ng ms?: an%(sm T‘t’1e' rretcﬁg%i i ncl udes
the steps of asadngksarslessntisavupdmanitiee dyevdapddrigks)ssiheipigmembasedanksact i ng t he
snout portion of the cartridge 11 Qctober 2002 with the snoﬁ( iper. In a
reci procat i ng 'etUEE Y stayeer waping sRegd thag thit preyionshnegdesfok dygbpsedbings, Yty oss t he
snout wiper white in the wiping position during the contacting step to w pe
ink residue fromthe snout portion of the cartridge. An overall goal of the
present invention is to provide an inkjet printing mechanismwhich reliably
produces clear crisp inmages over the life of the printing nechanism A
further goal of the present invention is to provide a replaceabl e inkjet
printhead cl eaner service station systemand servicing nethod including a



pri nt head cl eaner service station system and servicing nmethod which

mai ntains printhead life, particularly when using pernanent or

'seni - per manent printheads and/ or printheads having a swath width on the
order of at |least 20nmto 25mm (about one inch). Brief Description of the
Drawings FIG | is a perspective view of one formof an iril%j(é‘im?f‘rfizﬁpzng
mechani sm here an inkjet plotter, includishg one formof a replaceabl e
inkjet printhead cleaner service station systemof the present invention,
shown here to skargisedowerlimit & themiping speed brfatse (pojshavha Bl wigkvexeessiveg a

| arge print swath. for.instapce about 25-25nmm (one,inch),.wde. FIG 2 is an
enl ar ged perspélg'tomtéo&ng\r}foﬁ H\e%é'e B?ﬁ?&%‘ésab S%’&F?ﬁ({?@%ﬁggﬂ%‘ﬁ’e&%{%m shown
prior to servi Guilds-dferesidde of MRIWIp&! icading Wl fesPéfidetite wipindinthe Ritirs, AN

enl arged expl oded perspective view of a replaceable inkjet printhead

cl eaner unit ofwelllae other pioblemst &or mstanges exaesofesidicaroand the Gipets ingy daad to

enl arged, frag ted, side e|evat.onal view, of bl ack printhead, cl eaner
i ot he oant tualdaarpan S PR Sitien, Waichcouf e e PR on

t her eof ready v es Jy b o of : paleY] | n
enl arged, fr ag%@g@hﬁs@a@ﬂg?@% tlocighgﬂ%r\?clag\bva%#(h% Hgg%uggﬁ]gfrffdrﬁvgg%@)lgsgg’ﬁer
unit of the selinducefatiumsiwthepyiathesd.of FIG 1, shown with a spittoon portion
11 October 2002 thereof ready to receive ink spit fraoman associ ated col or
printhead of the prAstialy anrsebhingdyne ofjwiping rpytingis prefesred deicleypthg tasrikgi ew of
t he repl aceabl e | td I '
W pi ng the col %@geﬁ“}/{n“?ﬁ%%& sﬁ(ﬁﬁ?@ﬁ%lﬁ{s@ag{] I@nﬁﬁtf é‘é’gﬁg?v’%ém gﬂa‘gé&%"?‘b‘ﬁg‘?“k@i ew
showi ng the bl agdyerbasedhiaiad thelvipsredr 8 pignidnt based ink iwipriveged fremithadig
printhead in solid |ines, and showi ng In dashed |ines an applicator thereof
appl yi ng an i nifulkeaniashwith ghe esiden. dasteask: therwiparskipsiawer gimps famedrrom thed si de

el evati onal view,show n l @r | nt head.cl ea unit of FI.G | .gappi ng
an aasoct at ed G51e Bl Rl tdeeRAlhadaki e GRRubE ee SE Bttt tiER
showi ng a W perfaiRas tdnsve e fekiBudirat khdprimthéi@adn SoRaLAEs, dididg @fs fhdtée | | ust
prior to scraping ink residue fromthe w per portion. FIG 10 is an

enl arged si de ofipingsirekedhe wipenfosthe pigmpnthakedoink fexesbandovipedhaver theitar-lde FI G

| shown wi ping a.snout. portion.of the hlac rinthead, FIG 1 1.is, a flow
thare 11 uot 1 Sr i oRbich Skl st G e dticR Pl BERE tab rebevindit, Tifacent o
E ﬁ{a vgpe SE at i 0RngYsThHomee ifrhtempting tH8éRinksHalenE Wiplhg AELdO b fegpeRhRk @t r ed

odal nent s

the sacrifice of meeting the needs of the other type of pen.

As the inkjet industry investigates new printhead designs, the tendency is
toward using permanent or semi-permanent printheads in what is known in the
industry as an “off-axis” printer. Recent breakthroughs in technology have given
hope to developing a printhead with a 25mm swath height (about one inch high),
which is double the height previously obtainable, and future developments may
bring about even wider swath printheads. While there are a variety of advantages
associated with these off-axis printing systems, the possibility of a wider swath
height brings on other problems which have not previously been encountered, such
as how to provide a uniformly adequate seal when capping the longer printhead, and
how to seal the longer printhead without de-priming the nozzles. Moreover, the
permanent or semi-permanent nature of the off-axis printheads requires special
considerations for servicing, such as how to store ink spit over the printhead
lifetime, and how to wipe ink residue from the printheads without any appreciable

wear that could decrease printhead life.



FIG 1'illustrates an enbodi ment of an inkjet printing nechanism here
shown as an inkjet plotter 20, constructed in accordance wth the present
rnvention, which nay be used for printing conventional engineering and
architectural drawi ngs, as well as high quality poster-sized i mges, and
the like) in an industrial, office, ' home or other envirohh®gtobepeORri ety
of inkjet printing nechanisms are commercially avail able. For instance,
sonme of the printing nechanisns that may enbody the present invention

i ncl ude desk top pr iTotascanplsbrhiapiging pbjattiveganuink selvemtopickasa palyetbylasg vi deo
printers, and facs|mle,machines) to nane ,a few For convenience the
concepts of thé?WL&kg ) sRmRAUA aégée"i‘m‘sF%g‘t‘L‘é il ﬁOQCQéOE)ﬁ\I}} SRABKE of an
i nkj et plotter ) i f ks _1h Q’%ﬁ’% t . Lot & er gfmp y
vary from m)delsgft&oby ﬁ%@ﬁle{i‘h@%‘?}rgi ca |¥ik?2{"3t|§ Sg%'?é}(rpé%g s?lgc udgeigl@g%‘c assi s
22 surrounded Ipgrous hedinngnchras a phastigorcfoain ddackdén Adimaty gontaet ivith afreseryoplirast i ¢
material, together formng a print 11 COctober 2002 8 assenbly portion 26
of the plotter vath thiggporausihlogkshayie-anapplicatpsportina expessd imsuch gyay hyths on 26
may be support Latop. 1.t i >f er .

print assenbl y%%gr |c§ﬁq§@é§vc\n9'§ ﬁ&@?céﬁer£8¥&ﬁ§0ég%g§§ﬁ ?Inlgoglgs 5@9&#&&2&%’1@ er 20
al so has a pl ot eslleeOPEGOWhiER is théd wiped aérSsh the peimBéddasldisyol@s actumulated ink

m croprocessor 30, that receives instructions froma host device, typically
a conput er, sudtsidue and fredeposibia newrsink conting of PE o ap thearintiedd fhcel taetardhg  ( CAD)

t t t sh . The. pl .control | er 30 al sg. te i
eshonse &b iR polfid btk 8ty Shgise® B T st R dm dohRicRraRy © "
portion 32, | oGatatbveRisstlPedik@Edidic 48 difi&d PRGffdth & -wiferBeftird Bégiiyp! ed to

the conputer host may also be used to display visual information to an
oper at or, such tisnexhwipphpsttoke. ThaPBE fbrid alspants asculubricant,sg tkerubking getionn on

the host conputer,. Perspnal and draftin onputers, ejr inpyt devices,
such as a k_eybé’gpﬁ ‘ﬂﬂﬁf/‘%f’s 5“&'6‘8%%3*‘&53}4 ‘ffg"%“mat H[F“_Eor%'{‘r“@tc&r #“Wé’f‘fc"knom
to those skill ggip uﬁéﬁnﬁm&tpané\tcp&@&ﬁﬁl%h%ﬁ'“dﬁhg RoutitR vith halthd pigtssyst em
(not shown) may” be used t0 advance a continuous sheet of print nmedia 34
fr_o?1 gl r ol Ih t[nrcm?inganqldliphttmjhg CBSts, ofthering in{ventnedmgh@rn%esfsamylyt ype of

sui tabl e shee erial, such as er, po r._boar abric,

transpar enci es, 3PP °VEh _eﬁEFé‘"ﬁ ,cmﬁ‘g'f @F%&gﬁwgﬁwjé{ﬁ’&téﬁ‘aﬁq’?@dm‘i’%stra_t ed
enbodi ment i s Jg3&fidhREth MEinfn Bﬂﬂﬁﬁm?ﬁn%@?j &Hi&hg.m?d' um A carriage guide
rod 36 is nmounted to the chassis 22 to define a Scanning axis 38, with the
gui de rod 36 slideably supporting an inkjet carriage 40 for travel back and
forth, reciprocally, across the printzone 35. A ctpnventi onal carriage drive
notor (not shown) may be used to L 40 in response to a
control signal receiateddint o bhdSnedk ! senti LSinERiE bR
posi ti onal feedbackAl nt Orn%Bti ongslpoac%gnl% 6%?@?9\:,@?;83’%%\%%??% f metallic
encoder strip (foraieaningng residye femexdcritikedjeatisngnouihportiem gf 4n iokjet préntpradnt zone
may be mount ed CBAERAN B OF B BT IHE SEORG AYPET AR 2Rt
may be nounte nt

posi tional informei A Ll : < ST, N iRl fs adS
described in U'S Pg(%ue%ﬁt mkﬁ%@%@é%ﬁ}%v@@ﬁ@@@%g@gl;]t%cfn{)@ ﬁgwl ett-chkard
Conpany, the asdpgregpookd bieheiass@nwipe inkasdidwfron hige womrinkejeofingsnout di ng
positional feedback information via the encoder strip reader, may al so be
acconpl i shed i moriopSf thercartidge hrough moign obthe sagadgewhiledhe base fe@aias t . Upon

conpl eti on of B{ahgﬁz{é—f&tﬁg“}@gﬁomﬁ&? carriage 40 nmay be used to drag a

cutting mechani'smact oss t nartrailing portion of the nedia to 11
Cct ober 2002 sever {AREorHiNBY6 a FlrfHEy hdpRct T iR iNedkioRf antifkjef SHrting Mecfinidnabl e
cutter mechani sns are commercially available in DesignJet 650C and 750C
col or pl ot t er s)s pevidedednglyding Whesnputfuipkededcribsdpbone, of Pal o Al t o)

Calif ia, th t i e heet i . .b
cocompl i shed i b vaeruRpede A HistRragetial ds AP Grionoa et 3 BAVORTfhe arc
Moreover, the iclehnis} {ikreddddbita &hiim-ﬁeaiwbawoamman%uﬁal,{aﬁtma@d for

printing i mges on pre-cut sheets, rather tthan on nmedia supplied in a rol
34. In the pri oarmidpe iB5n inkfee privthgpmeadhasismr dheimetisod inkludesahe stepsiofikjoying
cartridge, such as a . black ink cartridge 50 and three nonochrone cgl or ink
cartridges 52, aSROWNIPESA] a YRR PPFitieN: aad eqntasspathe qnﬁutmo@onzqfthmt@ﬂgggtf ri dges
50-56 are also often called "pens"” by those in the art. The black ink pen
50 is illustrated herein as containing a pignment-based ink. For the
purposes of illustration, color pens 52, 54 and 56 are described as each
containing a dye-based ink of the colors yellow, nagenta and cyan,
respectively, although it is apparent that the color pens 52-56 nmay al so
contain pignment-based inks in sone inplenmentations. It is apparent that

o o o N ™~



11° Cctober 2002 ~o0 inkjet printheads. The concepts disclosed herein for

cl eaning the printheads 60-66 apply equally to the totally repl aceabl e
inkjet cartridges, as well as to the illustrated off axis sem -permanent or
permanent printheads, although the greatest benefits of the illustrated
systemmay be realized in an off axis system where extendetl Petobeh22 |ife
is particularly desirable. The printheads 60, 62, 64 and 66 each have an
orifice plate with a plurality of nozzles forned therethrough in a nanner
wel | known t o mithske slout Wipdr.i In a leeipechtingldiep, tiexattadgent recfrbcaprdi bathead! 60- 66
are typically formed in at |east one,, but typically two |linear arrays al ong
the orifice pl 5rthacyesythe spput ‘Y‘@Ffrh”h‘fq indhg WIpARE RpsipnidunBg Hecatagiing step
interpreted as,. r; i . I8l near, and may include
nozzl e arrangeﬁ%ﬂfpglé“ﬁ%ﬁ?ﬁ%‘(’)’ftﬁé%’?)%Pﬁé)@n%hg{hgﬁg?ﬁ ) for exanple, in a

zi gzag arrangenent . Ah@avbralligoslaof ey pragent Bventfoindsid provitié gnimtljet pridting

| ongi tudi nal direction perpendicular to the scanning axis 38, wth the

| engt h of eachmgehamsmywaichireliably praduaes Rleananisp images ovetithe Kigof theqiringing pass
of the printhead., The illustrated printheads 60-66 are thermal inkjet

pri nt heads, al F}?Slﬂf’é'l‘f’nbt her types of printheads nmay be used, such as

pi ezoel ectric print pgadBer ghRleofithepe®int Rivemtioraa thsprBPidé 8 rdpYdRea¢ Inkjet ncl ude a
plurality of resistors which are associated with the nozzl es. Upon

energi zi ng a sptintbeadtleanei sstaee statidmusybtem apfl sericingsméthodindludingaisneytect.s a

droplet of ink fromthe nozzle and.onto a sheet .of paper.in the printzone
35" Under t he. n8JBAF Lor CIBINg i o104 (PBKA AT SlePun e WPULRRN Of BB sed |
response to fi piindlefQaRRAgE. CONtrol signals delivered fromthe controller 30
to the printhead carriage 40. Repl aceable Printhead Cl eaner Service Station
System FI G 2 showsAndtbergnat ofthe preSen dsichiianisdo priovide talreplaeatde 8®Ri@6 ready to

be serviced by a repl aceabl e.printhead cl eaner, service station system 70,
constructed i np'a'&@f?%tfg‘?‘?@%'%ﬂ‘ %@f@np*w%ts@ﬁpgﬁ?%m&%ﬁbodméw SRAMMABS st at i on

70 includes a tf i 7 2) et i jvely
driven by not oPﬁggaidaE%’ﬂngﬁtégyarr%ﬁlﬁggjéﬁlﬁﬁ%b{aﬁkate%rseeggE%ﬁ%h?/m?ghlﬁ%&das forward
direction 76 aast/onprmtieady havirgy dswatle idih o &he ordered polasse 20mmato@5mwe si gnal
received fromthe controller 30. The service station 70 includes four

repl aceabl e inféjbet“%‘f"i“???‘ﬁead cl eaner units 80, 82) 84 11 11 Cctober 2002
and 86, constructed in accordance with the present invention for servicing
the respective printheads 50, 52, 54 and 56. Each of the cleaner units
80-86 include an installation BaidfDesorifgiontvdnhiéd BrB&ngsvhi ch nmay be gri pped

by an operator when_jnstalling the cleaner units 80-86 in their respective
chanbers or stal | s Bl 192 perspectivg viewotope farm of an ipfgetpratiag mMrhapisedat i on

pallet 72. Fol ] ; ; I i : 80. i

di sposed of anh‘g}?ﬁéﬁﬁé‘iﬁ% \\/{mé{ﬁn%&ﬁ?%éﬁhﬁ% f Hg@ﬁ%ﬁ@%ﬁﬁe@@b&%@ érfr%bj:éél so be
referred to assérdicspas@ndysemcofahdpragent ivestion, sHovidhiegdtoiskrviga)a seeofpr ef er abl e
to return the spent units to a reC){ch.i ng center for refurbishi ng. To aid an
operator in i nettaKisiipgetniwtheads each haviag A daree print syathglr instanpeabodEoci at ed
stall 90-96, the . include indicia, such as a "B" marking 97
correspondi ng ?%2?%@["%%@1&}@650, with the black printhead cleaner unit 80
i ncl udi ng ot her i ndFIG.a.is snledla@gsd PerspRctivavikwing tRGepludtable semice Ratioht ched
with marking 97 by an operator to assure proper_ installation. FIG 3

il lustrates a 8ystar shownl nsign b senviring sheswidp syatheainthepds af gl -conponent s f or
assenbling both the‘llna {;}ckg?éilnt h adlcci%%aner gni t . 80 and \ he lccl;I [, cl eaner
units 82-86. Begi nn? g nedt “PHEHER'Y &“SPE"“’FW&‘}? AT cc\ﬂBFk E; upwar d,
the generic cl gangéadWiaherhidft dfitied s6AASe RathASgstilof FIQ. mhich a |abel 104
carrying indiclia, such as the "B" marking 98 for the black cleaner unit 80,
whi ch may affixed tBIG.Hds ax¢daiged, fogmsatd, dd2clevationdh eiemoofa black ramthead t hat

the cl eaner units 80-86 ﬁanno_t be ,gh si cal i nsgrt_ed in the wong pallet
stal | 90-96, acledier vat of thesRIKIce sigtienBstarne IS f showigg @ spittopmBOPRaner uni t s
80-86 may be | s : base 102, with mating
sl ot s being sgg‘ﬁfé?gggé\ﬂaﬁeﬁmt’ﬁe félg?rggl(r)argi?%n&gnftﬁ%aﬁ'e stalls 90-96 of the
pal l et 72. The baseFID3 isaf éti@ged, iraghrard)\sidd clehadomsd view ofacdoldiprigtiead i nk
sol vent chanber 106 and a spittoon chanber 108. Other features of the base
102 i ncl ude f otieanchiupisof the seryice stabiamsystampefl HIf0 1. shawanvity spiftadd Iy t he
print head cappi ng and uncappi ng process as described further below The
base 102 al so defines several different nounting | ocations for other
conponents of the cleaner unit 100, including a cap return spring nounting
wal | 112, a solvent applicator spring nmounting wall 114, a black w per
nounting wall 116, a color wi per nounting wall 118, with a brace wall 119
ext endi ng between the black and col or w per nounting walls 116 and 118.




" 11 Cct.ober 2002 12 The generic cleaning unit assembly unit 100 al so
includes a cap sled return spring 120) which includes a nmounting lip |22
.received by the cap spring nmounting wall 112 of base 102. For the col or

. cleaner units 82-86 the spittoon | 08 is filled with an ini< algooiorﬁ) 124,
preferably of a foam material) although a variety of ot het! Q5Q9Fh @8
materials may al so be used. The absorber 4124 receives ink spit fromthe
col or printheads 62-66, and the hold this ink while the volatiles or |iquid
conponent s evaparatfreadyl te acceivg itkhspitsodr dn assopiated nbler pfinthéed df e printipped

wi thin the chanbers of the foammaterial. The spittoon 108 of the bl ack
cl eaner unit gBCG"&M8Rpp|jed as an enpty chanber, which then fills with the
tar-1ike black ink S} t i f | &ati bl aded
w per assenbly |25 l{t%gs{S V\th‘e\?l\nyag erd tgﬁgic?gs"?el %f%%%pﬁﬁgﬁ)@%{@ﬁﬂ %’r"edﬁp??é erably
construct ed WdfIFIGoLstbah readyatoibeginwvipinggheechd®prindtieaddsan angul ar i nteri or

W pi ng edge, as described in the Hewl ett-Packard Conpany's U.S. Patent No.
5,614, 930. The wi pdilGad ansniaracdsidalevatianal yicpashawing the éhdimmtmdch

resiliently grj laek, W per i, | woen, Ass .1ng the
bl ack cl eaner ctlJ_ i %-,Hg,gmtf e'n1 Q’ﬁ@%ﬁ%ﬁ%“?ﬁ'ﬁf’% Wrsgj%?g_}g?\se?n uni %E 86) the
W per base 12%Yaklfediling$ i Applicbr ﬁx@&oﬁéﬂrﬂb‘in%mpﬁik sBRbth fte bk |prihiiRad.
Preferably) each of the w per assenblies 125 is constructed of a flexible,

resilient, non-abrd4Gv&is avleaburgadsideclemational lew showingsscolertprinthsad cloaner , or
nore preferabl | ene pol ypropyl ene, di en noner (EPDM) ) or ot her
conpar abl e nat“éﬁtiogl%gej’k Wﬁg‘ﬂﬂ.}gtaﬁ@céf‘g.cokgP“W%ﬁgs 125, a suitable
durometer) that is)rEheidahleAlayed RRAPEARRIA sHoMind Afic? PEibn BRie BacRE! €Ct ed
fromthe range of 35-80 on the Shore A scale) or nore preferably within the
range of 60- 8@rintheadyleancnoni¢ opFKT. drjasilpyioato sarapinganietesiduefromGhe-wipeg) whi ch
is a standard manufacturing tol erance. For assenbling the black cleaner
unit 80) whi _(:FPOF%OI’Used to service the pigment based ink within the black
pen 50) the ink solpygnig EQﬁ@pﬁfgcagﬁle_rc%ﬁ%xﬁ?vi@@gf% BikRthedBPkantpi Ch 1S

hel d within a porous solvent reservoir body or ock 13Z installed within
chanber 106. PRméfof FEBI lyshownevipmgersnoutpatiencdf théBlacksprirabkadof a por ous

material, for inst e). an open-cell thernoset plastic such as )

pol yur et hane foam ﬂgsfln‘tsérf_@’d" %@F‘;}L!Pﬁﬁ‘@&@‘}e BHethgd ﬁé%e_w'&*ﬁgp%'ﬁs*}q%ys'ggm | ar
preterably a g DebaRRBeR e ttp' Db 0002 13 that absorbs vater
out of the air, because water is a good solvent for the illustrated inks.
Sui t abl e hygroscopic solvent materials include polyethyl ene glycol ("PEG'),
| i pponi c- et hyl ene gl ycoRefaileddDescription of th GPAECMPOMEnIS o] ycerin or

B Anggelerrecd i
other materials kngyg f flusdRsEasdthibd edt%fmm%mmméf‘%haﬁsﬁi Rrt ar

properties. These hygroscopic materldgﬂs are or- gel at1 nous conpounds
that will not sheanas an mkjet plotterddy; corgtrasted imtkedordende adth thé ptesene idyestianse t hey
have an al nost zero vapor pressure. For the purposes of illustration, the
reservoir bl ockughsmay ke used ferprigting comyentipral ghgiagering and gichigactural degyings,

deliver the s t . ' ] g?& : unit 80

i ncludes a so%%/\éﬁe agé%ﬂiqug@g‘rp%%r@r %‘?é‘ﬁwagh{’flﬁ&né& ’39% : %?gﬁféﬁncl udes an
applicator w tomkdbothetlervirdament] 36 yaridty 6NinkjedprintingSndchenissaevoi r bl ock
132. To hold the applicator wick 13S in place) the black cleaner unit 80

i ncl udes a wi cRmspGially avadablp Eor ingtanpenspmesofahe printing meehanigimg thatdbay ves t he

distal end of eHB%Idﬁg{%!ﬁ.r s@rtttQEvé’?{itigh in]c"l}’lae d-l(;& {oglﬁaglﬁﬁgsbé&?%gg ;Bnlrfg'i}ﬂg um k 13S, the

w ck spring al'so €S two palrs of supp e°w cK spring
138 has a nmouRrbpiees, taerdsd 4ideb pfihtetss arkd fapsmile thabbinés) & sadid AfgwPent i ng 114 of
base 102. Another feature of the wick spring 138, is a reservoir securing
tab 146, whi cleoneeniencethe corgepismbdhe present inventionfascidugifatadia theoinysppmedser voi r
bl ock 132 to hald.it ipn place within the solvent chanber 106 of base |02.
The generic cl® éﬂi‘wtlﬁﬁﬁ[? senbly 100 al so includes a cap sled 1 SO which
has an activation daids i ot ke Nt head
into a capping posﬂlgenligﬁgag%trtgﬁ? hi@??gﬁégﬁﬁgg tﬂr)‘gﬂg%éb%éﬁtmg?egé back into
a rest positi mmodelhie typipalshiget plothd 20aacladasna chassisf22lshoramrded by $howhngér ri de
al ong the cap ranps or cans 110 of base 102. The interior of the cap sled 1
SO defines a SPHIPRENGlsuE; 4% HipicaHy pba plasticmategal, togethetlorpivg 2pM@bnpr essi on
spring 1 SS. The cap sled 1 SO defines a pair of laterally opposing slots 1
S6, and a pair of longitudinally opposing slots 1 S8 and 1 S9, wth slots 1
S6 and 1 S8 being enclosed slots) and the slot 1 S9 having an open upper
end to aid in assenbly of the cleaner unit. The generic cleaning unit 100
al so includes a cap retainer nenber 160 which includes a pair of laterally
opposi ng pins or posts 162 which are captured within the pair of slots 1 S6

. A NN o o -



14 11 'QCct ober 2002 | ongitudinally opposing pins or posts 164 and 165, which
are received within the respective slots 158 and 159 of the cap sled 150.
-Use of the posts 162, 164 and 165 in conjunction with the slots 156, 158
-and 159 and the spring 155, allow the cap retainer to be ginbal-nounted to
the cap sled 150, allowing the retainer 160 to nove in thg1 Pctpbes2002
direction, while also being able to tilt ®etween the X and Y axes, which
aids in sealing the printheads 60-66. The cap retainer 160 also includes a
pair of cap | iagscmbbneartian peef the plotier 2hgWails 8ds appaeent batthe printiaseeablyo has an

upper surface 8 LC fine rj of .channel r trqughs, to
act as a vent pé’gioﬂ %%‘BF‘%CC%%PQ rgcéjpbryi eﬁggf ﬁgﬁ’kﬂ*’r ﬁﬂ%%‘gfége%&%@l"_&% gp%‘él i ng,
for instance ascA®RHEpIrOs26 Withhgarlof ppedsdhbhcs PR TR pléfd 20Gioi AR aSer i al  No.
08/ 566, 221 currently assigned to the present assignee, the Hew ett-Packard
Conpany. Over Ipjdtiegcanteollen plustated sdhemabealiys:s a noagoptacgssoeith drat teciveshi ch may
be constructed of the sane matder.i al Usaild for the vm'if)er asserrlibl ies 125. The
cap |ip menbertSigioRzdrom phaxt deyies tuically 3 sompRirnuel aapessopal somputarghnt i ng
hol es 174 t her,ebnoidaliduhaahim €AD)idBmblier §stdif &8 sHown) OYRE ploié: T et ai ner

fl anges 166. I%achlbret al ner flmgn(ge 1?66 asr%rstruﬁla ?/\,hi c ter?n' nates in a
head havi ng acdnteniiet 80 ngy @b @pertatedn réspensdit@anser erputsiprovided thromgh akey padngt h

f h fl K . | ect b i mat | to the thick
of the cap || BrbEEs diply oRrions s ogetehog DRl IHERHNY FNE Sy s TEBOR T end
above the baseofftd ol dffpudhosl1THY fssod 884 10 Bstibt visldl Sy ARICRIBERST POSt

166 may be swag over. e elastomeric nateria nmenber 170

al l ows t he nalbopéramt, sach asodiaglottegr dtites S ipHrficidarped g2 sm béihg rén sethelhostnt |y grip
the trunk portion of the flanges 166 to hold the |ip assenbly 170 agai nst
the retai ner fBOPutEstRasinalandirfting coraputemdheir mpytdavices, sughsasa lFQYBOfﬁgnber
175 which is gj r t L s, 60-66
when maki ng c%lr’l(?glg% ﬁltgﬁsg%&ee\%&tg hﬁ‘gﬁﬁ}‘g‘é’gﬁ%%%hg‘ﬁ%‘?ﬁb° t@gssegklh[)ég(qg?] %r her

bel ow. To prevent dehvéitivgal gint iediallaadlidg spstemt(heatswimdpbeitdedng cappi ng,
the |ip base 172 has a pair of vent holes 176 extending therethrough which
ai d to relievadynesagemtingpehcetof pristmediad4 fogemroll{broughapantzers Fed by t he
lip base 172, ] . . r . orifice tes of
pri nt heads 60- Eﬁﬂh{eﬁc%%%ﬁgﬁgak gﬁ'g‘g\%ﬁ‘{l?ﬁ%%&gﬁa@%a}a?}%ﬁ% g cra’p))ée)sk romthis
seal i ng chambebard) fabgc, thasgapddyies, hylal and the diks, thefdreemveRiensd) icafigstied of the
cap retainer 160. @ 11 October 2002 15 The generic assenbly 100 al so

i ncl udes a cogmbodigEnt describpdusing papet #rcthp partimediemn drcamminge g88le rghd6 cover

180 defines four u anps..o a urfaces 182 i cooperate ,wWth the
cap ranps llolsorflo‘ﬁ)'ggag{ot}h? %Waiﬂiﬁ%g’c‘caﬁiﬁﬁ Sfﬁﬁ‘&‘“@éﬁisf-"’gﬁ"ﬁawsg@ 085 6t he cap
sled 1 50 thesgphabMaappdrihg MPinkfed cAAMNER foH RERPBAN a8 forgid PRAsoRNy| ti Ons.

The cover 180 al so de?[ﬁles a ca%nopem n? 184 t hrough which the Il? menber

170 noves to geas thypriptzene 3ve A soroeniémal mdagesiyive iRy (aptsbown) Ak se a

spi ttoon opening .or nopth 185 rough ich ink spif is delivered to the
ol or “spi t¢ oot ShiBardpal i si¥ees A0 inredopdloa kot Titel eSS PN TL (%, e
interior of tRenRMRPIGPTS hRVHcEARiak® podifichabicedback iffem@itiol 1o tond@llerl3% cover
180 al so defines a black w per opening 186, through whi ch extends the wi per
assenbly 125 wicenventional exttatlic enceddsistripdnol shownhmay bé exjendet lalonghalengthse 102.

It i t .that. th 18 .b il difed. t t
i per opent ng Che Zrnl3a%E F oY hegeriring ERon hs Suimirgriond datalEar et
t her et hr ough mﬁaxﬂwsﬁﬁeuﬁtwsme%%n@gurmwsf‘pr}méad%&rﬁa 40R%€adl02, as shown

in FIG 6. The generic cleaner assenbly 100 al so includes a snout w per 190
for cl eani ng aosigarah@nfeimatibapravided diyttheaicodastripp fortekamplef astdescribed int heads
60- 66, which | eads UP to el6ectri cal intercgnnect_ portion of pens 50-56,

described in §reditsnt et 22 76-94): alae assigned i HewlettiiackardCompanyyithe 8581808 wi per
190 i ncl udes rf 9 ' i ived . w b L pber
nount i ng groo§£&§§gesg@flb%e§go%y¥%%\@éﬁ& igg‘?%g@ﬁgep%g W\é/h&sl?%%tb gcvﬁsl gg)%i%{)nay
have conbi ned viaah@eiRddentipRadirahayhipd b¥ackomplishad iklgsaidnpetwasknewhas W per
bl ades 126 and 128, bl unt rectangul ar w ping edges are g‘r:ef erred since
there i s no néwde skalled inghesarbutpo ¢rempletipnaofipriating amimage dhe caraagrodmag The

base cover 180 al i.ncl udes a sol vent applicator .hood 195 i ch. shields
the extrene egﬁ u‘cbegq? ﬁéagsaoﬁ"@%m% BT'F'B&?P’(?ESDW ?&aﬁ%ﬁw 'Wboqtﬁg“}?glra‘??on 140
of the wick spring 138 when assenbled. FIGS. 4 and 5 illustrate the process
of spitting to clear the printhead nozzles of any occlusions or bl ockages,
with FIG 4 showing the black pen 50 spitting ink droplets 196 into the
bottom of spittoon 108, and FIG 5 showi ng one of the color pens 56
spitting color ink droplets 198 onto the absorber 124. As nentioned briefly
above, the spittoon 108 of the black printhead cl eaner 80 has no absorber,

o A NS 2 o o, o o 4 oa



11 pctober 2002 16 floor. The color ink 198 is absorbed into the pad 124,
whi ch collects the solids while allowing the volatiles within the color ink
- 198 to evaporate. The bl ack pignent based ink 196 does not dry as rapidly
~as the color ink, and forms a sticky tar |ike residue) whichis
advant ageously col | ected within the base of the spittoon Lb@ciober2¥2hl ack
printhead cleaner 80. FIG 6 illustrates 2he position of the w per
assenblies 12S of the color cleaner units 82-86, just prior to the start of
a W pi ng str olsevenitterimagh fomahé emaitief ofiiht reti34. cBuiablzrcuttsr rﬁcrodmniﬁh&reG) noves

the cleaner units in rward direction 78. To w he bl a ri nt head
60 with the mcaemcaeel&wﬁ abjo i BFSlngét%g%ﬁ%r@|7éaﬁéppow ottfﬁepreivqcﬁage 40 is

m)vedtother l&hf"? aye 38 to
align the blac %tbie)?% %{‘ﬁ}‘g %ﬁ@éf trgl %@L@@% h%ﬁ*rgsgﬁl% énlglgech)gjfvw pers of
the color pri mbhkee,dh&!temﬁﬁgnﬁgwacédnﬁpnshhﬁnwwlag of eget ways lebwhhie bl ack
printhead cl eaner 80) advantageously allows for different w ping schenes to

be enpl oyed f dhoseskiied inghe ae. Meirevep thenilngteatpd iglegminting mechasiam mey net hods
dto cl t head 60 th th | d bl ack
pens at the o418 oeaaior B RReen stk el b P PR S iTal e Whe”

ability to enpbpy4.i ndi vi dual w ping schenmes is particul arly advant ageous
when using different types of ink for color and black printing. For
exanpl e, in sone i hpthepeintzané dhshé medie shaby eacizcssiok Sromaniskyetcastridgr  wi pi ng

v based i nkSuchri BRARRFrtige g0 e LeFanah R BlerdRe AP US. of i nic

fromthe dye Bages, hEWRn grektheactﬂm%@ﬁ%e ddhrid €§(§@§§ax@$§olaﬂ§@9allcﬂk
eventual Iy builds-up a residue on the w per) Ieagl ng to I ess effective

wi pi ng in the “petslibg thoasintbé hrtaJheblack mkrp@bﬁemssxlluﬂmmddickqm asacosltmxub@ang type
of wi ping routine i r.ef er to clean.the tar-| resi due
From & he bl aclPggRsDREd g or the Birpeie ArBTetan ol ot 54 5o epd Hhe

printheads wagieLrtbd 4Shbh Yhrtinfhg aﬁ%&ﬁfa%asggof‘tﬁééolb& %ﬂ&&%ﬁ’&%ﬁa"mﬁhe dye

based i nks, the wper for the pig be’ prévented from
maki ng f ul I cccm&xam&spwmvhlytdiﬁmugkltnempdmt thatthe ealdr pdnk 62856 meay alsoidodtasrki p

over burrpsformedf t e.tar-1iKke mant ased ink resjidue in_a jerking
or stuttering PE%FEfé‘ d?aSOWIFENC prsg tuserapafeeﬁﬁ%dlﬂémeégf from

t he printhead t t r r i ©of the
bl ack w per al ? q%edsgglrnvtﬁg 156\&%£P%gg%zﬁﬁgds%?lag%’el)gg%&g%ar ately

tailor the w pomgostehﬂiaﬂmvmge:dtltdyednd@rgmdnechmicwﬂspcs rfheethciwraed- 66 t han
fromthose use to_clean the bl ack printhead 60. FIG 7 illustrates a

W pi ng strokep 9ftsr 20 wrcs*ﬁn -aisp éﬁ%‘P lzey sYSEn Jravinganain sRloRaNEESEV OBy shown
W pi ng the bl t i t SRR IS nmoving
in the rearwar 3%“’@5?&?%%@@?4% rouéhgge% %@Fg }%rgé\(}m%l ng eﬁ@g of wi per
bl ade 128 fi r s¢gie$B.alntthis bifeaxiy systehs det 2y 50-66 hraywbe rdpjenished gkl ar i nteri or
wi pi ng edge of blade 126, The rounded wi pi ng edge of blade 128 is believed
to wick or dr&onyeyed WW@W@“W‘?F@@%M%@BW%&%?WI(Wﬁhw)lftﬂﬁ“ théhi ch acts

angul ar wi pi ng ety fleritlfs RPobipE st Abupbt IS Groph BAWARRAI D €, (e

any wicked i nlﬁcx@ﬁ\dhdpﬁﬁ@bnb?ﬁ wnxlchﬁselscdete“dfem Trdtf i paght offjrinétiedd Gével.as
described in the Hew ett - Packard Conp s U S Patent No. 5,614, 930. The

sane wi pi ng neéenaed bereinstbeltarm ‘PeR a0 ehréndﬂe ey ghsorefeetederieceable anadeddsed t o

Cymotri cal  natfiseg PRERES ALt PR AER Cureh leaPRARE Sl e O, €7 °

in the forwar @nﬂth&ﬁpkb@fbc&@soaé‘rftﬁm‘p}hm%ﬂcng the sane results. FIG 7 also
illustrates application of the ink solvent 130) here a pol yethyl ene gl ycol

("PEG') 300 treat ndhe ilfustrated pers 58, 52, cﬁﬁtanédgbammndfeagw(hﬁhe@ﬂom\d@ As

mentioned in the backgr d section abqve,. the Hew ett - ack any's HP
2000C col or iﬁ%peﬁtwﬁ@- iR SelpGreheaetant Brfioaey {Feage o shest pf e FAiEARE Y om

the system di e ) P 2000C
printer is a ggrﬁr}m@ﬁ%hl? g%a{rr?esgﬁﬂgﬂéﬁ @%%wpgfﬁﬁe%éégg?hh&mgfégs t he bl ack
printhead cl eaenc8fbdus20 ey Somillineers (¥bsoueinch) Wideloe witktr 20866ghthe nter, t he
ink solvent is plied first to a wi per, and then the w per applles the
solvent to th@"B&‘F‘l‘f’c‘Hé‘&&}‘%éﬁ’@‘é’i’tstq?écrﬂ?eﬂhﬁ‘ﬁé‘dﬁ%?‘é‘é%ﬁ‘wﬂ?e" oalles t he
solvent 130 directly to the | eading edge 200 of the printhead 60, as shown
in FIG 7 in dashed lines. Referring back to FIG 4) the solvent reservoir
bl ock 132 is preferably constructed of a bonded nylon material) with the
applicator nmenber 134 being constructed of an open cell pol yurethane foam
and the backing spring 140 being constructed of a sheet netal material.

USI ng. thls systen) apprOX| mately 0 5 g (mlllgrams) of sol vent 130 i's

b o o e




~s 11 -Cctober 2002 provides a secondary function of acting as a | ubricant
during the wiping strokes. PEG 300 is a preferred treatnent fluid that
- assists the wi per in maintaining good nozzle health and orifice plate

cl eanliness throughout the Iife of the printhead. The sol vent reservoir 132
and the applicator wick 138 are preferably sized to storeﬂ@@ 002
approximately 1 0cc (cubic centinmeters) ofigi nk solvent |30, although in the
illustrated enbodi nent, 8cc of solvent 130 is an even nore preferred
amount. As t hﬁﬂdj&?ﬁhﬂﬁa&qgﬁegg&eﬁﬁs disoRsEI hrdiREHLIARiINg IR AGtReddd 80-BBP! | cat or
135, as shown in dashed lines in FIG 7) fluid 130 1S dispensed as the
appl i cat or wi epplt8guilly te thepotaly explaoyabidhimkist cartridges;] as Wbk as tortbe flatmated t he
applicator w c@ 135 is conpressed, the solvent 130 js pushed, out. of_ the
celI's of the PHAKSATHIBRERNEROT primanglprintheads, althaugh theyentesthenefifsdd spri ng
138 is preferghl: :’TEE‘s& | { r OV | gtant force
to support tthflgg%&g s‘?ﬁ?%ﬁ@ﬁ%ﬂ%ﬁ‘ﬂ%&? sgc;ﬁll g'ééﬁe%é{eggéﬁt head 60.
The fluid 130piisthediklifeds partidubatiyedbsvabds. t he orifice plate by the w pers 126,
128 during a subse%uent. W pi ng stroke,. Thusl)|1 each successive di spensing of
the ink sol vent 13bhapdatheads 40, G2xp4and¢p epghhayaan asifics plajeyith aptusality of
resident on t i 6, nd.w pers 12§, 128 from Rrevy.
appl i cations. n%‘{sefgggﬁ%agcrgﬁrog]§gF%@aﬁer&e k-“°8¥‘é?75‘° ?B{"ﬁeﬁfl lggl?csar&igh;)eensed
per applicati qsazlesdf Ba&-pﬁﬁ%c@@BM6ﬁr&9Fi@ﬁly AR it 16a&t-onE Wit Bgiicmye, the
ink solvent 130 acts as a non-stick frlmbarrier on an interconnect side
202 of the priwe lincad aBays almgithgorifeoeqlasp nEhus, e tetinedineart’ apsedthoreinimanat when
too little of , the fluid 130 is.applie i nk residue, builds up on the
orifice plat eb%U‘?erBWE"d\ﬁ(ﬁeﬂeafléi'“ﬁ%c AT 4 FB“%%’O‘"}C@" %W%H‘,ca{dﬁé‘%’g%essi ve
sol vent 130 nhx@hedehfd slightlyfsbCiFor BnOdit?, BEant¥] i€ 2 RigP&Y drfRbSRbdty drip
onto a printed page. Mdreover, too nuch fluid nay also cause the sol vent
| 30 to be sucKach linganarrdyds typically sligifedtilm e Iqngitndiha alire@ibn perpentlicolantotheise a

pen printing problemrequiri a ti it ile.performng a.spitting
routine to cl g%f‘“‘f‘ﬁé‘x'ﬁéga wg\%d‘f“aﬂsg?wv%m%‘ P the 'ﬂmg?mdﬁlgﬁ‘? cation of
a desired amouphch Fbr  ditg1€lpas3 8 tHB Phinthesd. MR8 edPrintiRdd 60-64 &re tRemaNe the
chal | enge. The applicator nmenber 134 serves the functions of applying the
sol vent 130 t mkjeteriptheadshathdugiOothentgpesfof printhegismayrig uséd; shi¢huasd 130 fromt he

reservoir block 132 to the pljcator 13S, Th terial .chosen for the w ck
menber |34 i sPEEPARPhes §e+he Wipwb%égoggwl?ﬁ’é’dﬁg}@q LRFaith gh

capi | lary pregsikigiotOwR¥RLE AR itPink P thGiecger voi r
bl ock 132 and to lproovi%e ?‘gr ac%g?t\?gﬁh |rnlé‘is%csor ﬁgflﬁg%engﬁo&the poi nt of
appl i cati on) =ssisshoabubble dgatizdoimedaghiclnejBdté&a dobpldeof ink finathempziléendst eady

state ascending capillary pressure of the applicator_wck 135 is greater
than 150nm (nPRPR ffépzygnebwtﬁﬁenwé@@éwnésq@%m %&heﬂﬁ@%?éwsaqrssm ect ed

for the w ck ; JoSyisal: I S\V7ald 1 : it he
material to f?F%tf%%??dﬁfgé&gflﬁirétgg&%\%mwggf%ti on5")%;:1&00'([31&?bnSl oalrllsf%%l:l? gr\?\nath t he
reservoir bl oftemitB&corfitotier30ntoytisd prérithqad epreiape 4& of the wi ck menber 134 are
sel ected so that the foam applies the specified anount of fluid, here
0.2-0.8 mlligrams, throughout the range of manufacturing tol erance
variations th i as well as wthin the plotter 20. One of
the main physﬁre St b lnlififd © wick menber 134 that affects the fluid
di spensi ng usServicetSigtiat $ystéiess of the foam with the main contributor to
the stiffness being a conpression factor, that is, the ratio of pre-felt to
post-felt thi cknesglcbfz shpws thegagriags ¢ pesionsd aithithe pens30cI6rTeady tBdEng t he
primary contrbutof.. Physic s t i Q he | yur et -pol ynmer
al so infl uencéecp%ﬁ%c{%‘f?ﬁ%@%a;%llco‘?m}%ﬁega !?%rggwgcﬁﬁfaﬁgﬁg%sge H%E)PR@%(A lﬁ«not her

i nportant conpeBRAhceOwith the prddkntSAvenaon. TheRensd fstionyMtiféludd at he materi al
selected for the fluid reservoir block 132, which is preferably a pultruded

bonded nyl on franskationaltyempedableypati¢t 72, whighiicselectivgly devar byamotor 74 thspugh a
centineters)) d an absorption capaci for,.the PEG sql vent 130 of 25cc.
The reservoi rf§ 2“‘?8‘“?‘1“@‘: PSEn y?rgiﬂ ?rh%’(”@‘?j dif5H, t1Y ? "W ow space
for absorptio r&iioH@S&?rcgfgﬁ:&mtaeJﬁJcrs%f (i BRI & lr@lﬁ&@?h TRem dity
conditions. The ascendi ng hei ght capiilary pressure of "the fluid reservoir
| 32 is sel ect svitostbon3TD idCliodes(fourd replaedablednkjétgrintiead Blcaned QQits80, 8284 130.
This capillary pressure is selected to be sufficiently high, so that the
PEG solvent 130 will not |leak out of the reservoir |32 during transport, or
if the cleaner unit 80 is placed on end, while also being sufficiently |ow
to allow free release of the fluid 130 into the applicator w ck nenber 134.
Anot her inportant conponent in inplenmenting the ink solvent di spense system
of printhead cleaner 80, is the wick spring 138. 'The wi ck spring 138

e o " . A~ o




20 11 COctober 2002 resisting force so that the PEG solvent 130 is expelled
fromthe applicator wick 13S when the applicator cones in contact with the
pri nt head | eadi ng edge 200, as shown in dashed lines in FIG 7.

Advant ageousl y, by biasing the wick spring 138 with a preload, that is,
with the wick spring 138 reclined in a_rearward direction HgO¢tebsn20f2
nmounting tab 144, creates a preload w dh approxi mately a constant spring
force of apQugsl BRGnINENARCcoR IR e Wifhl 1R Hre3SR WRALOA I sbVifg tHled di Spense
volume is consistent regardless of service station axis positioning

accur acy anaptativepaintheads Ht K2 ¥ asiswrbh¢nef th elephertunis 8286 ikadudd amst ance, in

commerci al | roduce rintin its.a typical printhead-to-gleaning unit
spaci ng vaf‘féftfﬁ]]iaB?P ﬁ‘HﬁreB@ngaﬂ’ﬁ]@L@r &'@PC%dPal)gbet %}"pf%bé' APPSR, Prel oadi ng
the wick spiamehd (B8 cRANGUNREBO88iY tHEIMePefive URRIbRES BRtAIR 9@{)92,@@, force

resulting fromeither variation in the contact position of the applicator
wi ck 135 wandthe@éplefined by thesepnderstdtimagalletail. gllewige r@00yal ghd cleaning

R R e M N T
appr oxi mat @046 e lsPbe Ffetdfied tv 36 "dEpdREaNOcIERASHhMES, 't moh%}gitmﬂ@n 140.

This 45 inclined ranp ensures that the applicator wick 135 only touches the
| eadi ng edpefcrale ¢a ratwra the snenhenits te @ reqyeling eanderJonrefurhishingake idn gnnent of

corner 200 jV . i [ f I tpan of the
w ck, whi cﬁﬁeglﬁ@%iﬁln g%‘gmgﬁge %&?ér?t ﬂg%“ rr’JélggPr%ﬁ lgtgeeasg%lﬂ)&f(’:%@ 9@3{6’ %1%5 hed

| i nes) i nspiles 72 hady ihtledaindiig sudogm "BInhaking®7t dortehsonding tohkeblago i s
constant regardless of the Z axis alignment of the assenbl ed conponents for
a consi st enen $0,qvith the black srinthead plganer uat 80 including ofherindicip qudbiS g force on
the wi ck spgi . ' C t ' j rce in the
rear war d d?j?ecgfﬂégégg%mggglﬁagpgé%Y%hgg?‘a@ @Ee}?(trl?gr(yzgl%o@ 5@?&%%%%& oni ng of
t he pri nt hprpebidstallation; espect to applicator 135. Thus, any m salignnment in
the Z axis has yery little affect }%n the'amq% of fl ui% di spensed) since
the surface ar eHlIGf3 Wysirales 2 sencyie sleansrdmitissenply 1 §oinglpding companapick 135
and the | cagiaainfiige ne bikk pAhiHRAHcIEd: 3ni 4D ShATH RldreiGast ant

regardl ess of any Z axis msalignnent therebetween. A variety of advantages
are real i zewitu’2-8G Bdgamnimgnswo thechostorpgf the figireparsiyworkingopwardythof t he bl ack

printhead cl eaner 80. For. ex le,, a ing,.the i | vent 130 with w ck
135" nor ST RealE:Ac 00 GRS 3 11et DVLCR Wi B U8 sH e ndetpar ed to
11 Cct ober 2802 1l i gk I8 op it MUKk eaer RaE 80)IMfictPMal Bifi@RY B2t System
to facilitate successful wping of long life printheads) such as pernmanent
or semni - peextanenaf basd Hi2h EFah@toraito hssute that thelclganer anto89-8hgawfotbak sol vent
130, tests_found that an orifice t.e.dhspensi n i gment sed. i nk 196
woul d becoR Ay Rletth Br b aflehEn ShREA TS o riiRbe PESERiabRe Lot ui
life of therracinéhtbadiecaduidinits 8086 Yay Bd1folds® alehg hikare6éen0s dBMedi ssol ves

i nk residue built yﬁ) on the orifice ﬁl ate, while also providing a non-stick

fluid barrbese 10Ri wih prasing slots beirg supphied withia the sagpertion eftheallsiNPa o t he

orifice pl IyN i . . ecates the

o per o 1068t s etz THERAD o2 Jerfls b reblifioft kb, WachudBER SR 20 | 0% e
pri nt head, solhérdtehahbar 106duad iangittobp ehardesr 08 TOhetifeatudds ofhé bdsed02vent 130

has al so epabl e(%~ the use_of a wder variety of ink types) by elimnating

wi pabi | i t ynstuds feuyram sirfaces &5 gap karars, bl Op prhichrare wisd dyring dhe priheados i nk has
resulted i W ¥ ; it o the quality
of the pri g%@él pagg{ml%r%?%g@%gt% Egeﬁggﬁr}lﬁ@a&h ﬁﬁ?gﬁ)%qg?gﬁte)r opti cal
density, afléfovessevetd)differsntemourtingigdapions {opathes cgreponentsudfahs cle@er bet t er

l'i ght fast ne]?i (é4.)4 (getter snear f.ast ness. &Sﬂ Egttei vvaterl. f ast ness, and
(6) over al Pof h8%.dacdudng acpp pitynspringmonpting yall § L asolNgpLanplistihent based

i nks yi el dgprhgth@liRingGRAIl TR, 2 BERR WiYer ﬂ%ﬂtﬁiﬂ%'\ﬁalldl 1688 bblér Wided nRAntifg ¢ he
percent age of bl ack pigment added to the ink vehicle. I'ndeed, during
initial dewalldpBewith abrackhevabl HOlexjsindingrbetwkenrthe black andiepden wipke dye | oad was
constrai ned by.the w ility of the ink) with too nmuch bl ack pignment

causi ng soﬂ°&xﬂ%%§’8@4 gﬁbb%dalclé'i nk residue to build up on the orifice plate,
whi ch could not be renoved by the earlier w ping systens then enpl oyed.
Advant ageously, the use of a PEG ink solvent 130 enabl es clean w ping of
the orifice plate) even though di spensing ink 196 which has high
concentrations of black pignment. Second) achieving faster throughput,
nmeasured in pages per mnute) requires that the inks are fast drying.
However, fast drying inks tend to be difficult to wi pe because they dry
rapidly and adhere to the orifice plate 60 before the w ping stroke occurs.
The use of the PEG ink solvent 130 advant ageously redi ssolves the dried

b o - o




11 Cctober 2002 22 lightfast as pignent based inks. From a servicing
standpoint, the problemw th pignent based inks is that they formsolid
‘masses on the orifice plate which are difficult to wipe, but this problem
is solved by using the PEG solvent 130 which facilitates clean w ping of
the orifice plate 60. Fourth, regarding snear fastness, stlilc,QSﬁo?ﬁSI%Q r

bi nders in inks nmay be used to inprove snear fastness, but these binders
often adhere to the orifice plate) as well as to fibers in the paper.

Pol ymer bi nders ar e T¥@p¥nd¥iciddafintunit Qssenbs @ﬁtflo@falgohﬁcmdesfalcﬁg skl #t@m60

W thout the use of an ink solvent 130. Thus) by using solvent 130, these
pol ymer bi nder spang12{b whishgeeludesprodinting lifil£2 receivedjby theregp vpringrméuntingess,

t he use of both pol r _binders and pignents .in.t bl ack i 196) , bot h of
whi ch are inher qléﬁg?s_eslgﬂuﬁ%&icﬁo%?lgﬂer %&&7&2&‘?%‘&% E& '_Isil'g]f’%ess of
the ink. Finallyh dSgRa6NoRSEr 196 RERANGRd a fédnh Aalekinf ¥ithduph aGABEY Sbther

stability of an ink affects the'reliability of the entire pen, and w t hout

t he use of an iabsorbingweatdrialsToayealsy braused.s Thy #bsobeul 24adcdivestitiespitfiiom the
conposition to pr eve_nti\ ink_crustj ngg‘%llespeci al Ié since . ink crust is one of

the nore diffi &Qlof Priptheads S2efibeand the hold dlag inkgvhilethe volatilghog uidyr i nt head 60.

Unfortunately t Ld i s i j Ll .

contri butes tocg{?l rrenlttstésvg{)]?r?|ehl§§\q§¢]g%§%l§fpcnog@’zoln§§§ Sg{rﬁg?@% %%’%gil g‘]’t'tlﬁgln “all of
whi ch reduce t lthamhbdrs aptht fdayn mbtetible Thelspittdbni 508 4flthe black SlkarPuhinB0 Bol vent

130 allows for less organics to be required in the ink conpositian,

resul ting in aSHPRIsdas pmrmpty|chamber; wich thep {ills aith the tagdike plagkinkfesidues ar e
real i zed using ot‘,l;\,el “&l Mg ﬁ%@rsgnitsyst em of the black printhead cl eaner

unit 80. For exarrppe, ependrng upon the particular inplenentation and
types of printheads AbgianglagéRipeassérisly a0P HiK twafwibbrblsies aD6 Bed 128) dlichr

adj usted during product devel opnment by a variety of different nethods,

i ncl udi ng: chadtf preferably enpsirypied witl wupded; axterigr wipispedacs andgn @agylar by

adj usting bend.angl es. . usi,ng a .dif.fer.ent rd t.hi ckness) ,o0 dj fferent
spring georretrﬁ}? ‘EfyMBH’ér?SF%ﬁs Fﬁsgng%‘g'&rﬁbeeliﬁﬁlf{}%aﬁlfmfhg SQS%S’ M 134
by changi ng t heyd. 814 PBOPERd Wiper serthbl§ 195 leliies £ BRdeportitth 109 véhicl he
stiffness, the pores per inch, or the base foans material); by changing the
mat eri al pr operesiliently igriphihe blask wipirmdwntegwalb 21 € when asgembling the blagk by
changing the fill vol e f the reservoif block 132 Lt 1s '
possible to taic}ea?ert"ﬁlg%g aa*fc"}:bﬁé@ f'}ﬂf‘)gﬁﬁ i “Tgbg%ig@ﬂﬁ%%‘ P?SSrhz? he
applicator  1ls{x5hR&Eén BE 080l Wipks mouktthpgdlal PPIS. IPRéfeBRYBichRARAVIpE: DOt h
expected printer usage and service station servicing routines. Furthernore,
use of the applasscabbes 450k carBBueted ofwsilexile,gedilientinoh3brasivebelastomeransed usi ng

| ils of ion in.th i nt that i.s, t he .cl ean it
80 1 earvar dl y, WAy REs I bt Hereipr ppb v s Py nrgpueagfighen!
notion system infonbater ERFNAE lor bil@N&nSRkblEhaBRAY RS wRRhé &AL FONWDESLI5E .

such as that used in the Hew ett-Packard Conpany's Hp 2000C col or i nkj et
printer which astiabicdunnictet,dhatis thetrblativi lpedress afrths olhstemer, aylbe seledtedh.

Thus) use of the solvent w appligator 135, in conpinatiop.wth the

cappt g assenbiimiihs i ob S0 PRhe i A sl s mbus e L MR BAER | on of
the repl aceabl gr g6y &2vaf AblctrebfiblyldalduioinetdrBEIYIN TTVhiANs 85@AGrd Ne Y

axi s. Another advantage of the illustrated solvent dispensing systemis

t hat storing thenufaktusiop wderanck30 within the reservoir block 132 ensures
that the fluid does_not |eak durjng shipping because the reservoir 132
provides a suffici ehPT3FSHN H‘%&bl’?&a?‘%?@gg%ﬂ'&%ﬂ%‘ ip yseditp servicetite fluid in
all orientatio Y iApi i RESR, | gl MGG gy ar yi ng
tenperature ra geﬁgﬁ ?E%%H I f‘g‘hﬁgﬁ%}éﬁﬁ%g?ﬁ‘g%%&gu o%@bgﬂngﬁtrﬁ%‘{}?ke.
Furthernore) t ek sobeenof30awhishliahedblidind porbizesailenl eseresir Béiyedribbouk iB2esh i nk
solvent 130 to be replenished each time the cleaner unit 80 is replaced, so

the reservoir msélled sthingghanban! (ondueferably, the uesarveirfiocki Iads made efife entire

Life of plotter 80, but. only for the |if an of .the cleaner .unit 80.

Nbr eover) by c8RPHP maﬁ“&aﬁﬁﬁ‘wc&nﬁf\@ﬁ?@ é’g"\}ﬁsf{m?l?f‘n‘[cﬁgch%gpq %&%‘gﬁ‘}%md eaner
unit 80, a cuskgmela s'irﬁgr@@bol?&ﬂﬁl‘eﬁé’;@_r bReSRRAIRREY YintiRPMARYER kAbwh &Phase t he
fluid 130 during the life of the printing mechani sm 20. Thus, replacenent
of the ink sol skiied iBe as. Ehe mpgEt atkisolvemhi3Ohs prsfeeatdeahy@bsoppicrmaaten@r ent t o
the custoner, allow ng this replenishment w thout the custonmer needing to
know or understand why they are replacing the cleaning fluid 130. FIG 8
shows the printhead capping routine, here illustrating the cyan printhead
of pen S6 bei ng capped by the cyan cleaning unit 86. Here, the service
station pallet 72 has been noved in the rearward direction of arrow 78
until the actuation wall 151 of the cap sled 150 has contacted the forward

s 0= Y 4 o — o, o Y R 1 o A~ o I



24 11 Cctober 2002 the cam surfaces 110 and 182. Further rearward notion 78
el evates the cap sled 150 as the camfollowers 152 nove upward between cam
surfaces 110 and 182) to reach the capped position, shown in solid l[ines in
FIG $. Thus, the linear nmotion of the cleaner unit 86 is translated into
vertical notion as the cap sled is elevated by the cam f ol |ldagtpber2992
traveling upwardly along cap ranmps 110, 182. Use of the cam surfaces 110,
182 and cam fol | owers 152 advant ageously elininates the need for two axis

service Stat! o ASLUAL LA BECAYREHE BLAGuAR, ASCBY S THADIRUEReA T near

notion of palle requirin &8re e nat'i

rotational andinks. asuﬁtaatdmrdmém@gmmnafamramna \oMkthylééglydoh@PEEP),aceabl e
service station unit 70 requires onI one motor 74 to achieve all the

servi ci ng funclippenis-cthlerd glyesd ((LEG )gthethy}eed: glamll(llﬂlg}Ga)nﬂlye@mOfs)&ans) as

wel | as power s VI for the ult consyner . S nmechani sm of
cl eaner units B8 glg?(f’ Vi ia '?lgsecﬁkfl* ga%ﬁl e gt ashaying S'QH"af PQ‘E‘SbgB hesapl e
printhead cl eaggksscosie ﬁ{a&f‘a& dr@ liftie oPE&K&{dﬁH BSmPRInkS BAr SR reaifly dhe

Hew et t - Packard DesignJet 2500CP i nkjet plotter. In this earlier’ system
cap actuati on awdurauhexerektd pgriddsfafi tmg: biehause titely theve @ydlmostabiosvaper vi ce
station unit into co a t wwth an gssociated printhead, _re U|r|ng t aces
of actuation, RRELE PUERASGY %féﬂgfttafl%ﬁhmae%r gﬂﬂé‘él 0%11 W@aﬁoy and
hori zontal |y tﬂeé b SMEsofy pr@@. Unl ess) the repl aceabl e cleaner units
80-86 are designed to achieve capping el evation through purely

transl ational novenBndelivekr thheolvt@aA3o frounihe seserhoi 1622he bigclogleanat ueingd s qui te

i nportant) because during perjods of inactivi tg/%l f an i nkj et printhead is
left open to tineludesa SW&%RH“@“@()?MB%WB%OWHW 13hRvhieh/inglpdesanat e out of

t he printhead I ﬁ)_,rtmr'nto
practice for s@gﬁﬁzgg%gh?)??ﬁ Eﬁa%ﬁ%? S&Plgll(‘)ﬁ&{cﬂn%ﬁ%en’r\c ?2‘%{ Qﬁ%‘? en d

envi ronnent al lﬁﬁdldietdppl"&l.orlvﬂelk U3l mGplabesthe dludk clenien hif 80 iRfudesd @iickt he
printhead is not in_use, By formng a seal on the printhead, the cap sl ows

the | oss of voiPEng|1as8 Wh!@hdmeﬁm@ lipr k4 that seagiyes thedlistalisnd f the gpplicator
mmi ntai ning a D ds SR AMPER ATRLOMLYAS MORELSO 0L SYRAL RATghAK
pl ugs from formng hereln ocking ft ’e nozz ur el mor he us

of a pri nt headfeappoti’@batio ttzgeiok Spring3iHab Zﬂﬁ)uhthﬁg @6 ¢44 whithes of crusti ng,
beardi ng and soft ink plugs so that a m ni nrum nunber of drops are required

to be spit i nt%‘PBwthhYdh% Sprog, maynding fld ¢ pf WRéOZJpAmtbﬁafFatﬂfn@fﬂmwlﬁﬁ an

i ncom ng pri nt s been recei ve vant ageous m nimzes ink
spont "9 BT sk 15635 A58t bR SR B el Ul Rnfth VAN ARERY Snghr Brflef e
preventing vanmmé S519en® serbir bRk N9Z 70 Ksld itlil la6ARitRIATHE SIvednhettanitRe 106
concentration of volatiles in the ink resident in the pen does not decrease

to an unacceptefthage 1®yel , thus nmaintai ni ng proper concentrations of ink

conmponents within t enf ual it i,nting .durin | i,f.espan of
the pens 50-56. V\hlﬂg "Iréﬁ?f'bcc%anr\‘ég(g‘l‘f‘atﬂ"fsg%bl%a%alﬁ%gﬁﬁﬁgse%lcﬁp%legﬁggaﬁg%aps
before, typi calas¥nhbtivatioRWaln shasthaces suffdcdinisRdd 8 thé Prifthéadhion Jappidlg
scanning axis 3 8, as the printhead and or carriage noved in the negative X

axi s directi orposiiosiaad afent svefage psedito mpve thel sladdoagioinita a tost pasitiesr Tha gt ng

Company- s Dos ek 005 S e ol sk Bich e blode U Soprervas e 4 0o
translating orpagé §6), "heTRiekiBFof the cdp \Fed B £F 1hes]a %ﬁh??&e%@%bggm and

722C nodel s of 1 nkjet printers), wth a portion he sl ed contacting
either the prmhnbbm;tcwpsatmnﬂntssmdmdgdﬁ r Thgepskzdtibadefinesalpair of ot at i onal

notion or rearwar¢d notion in t direction elevates a b i nka
mechani sm t o aletﬁfagly@pew Hes 1 E&r@@éémmw Q!‘&t‘édm%lweﬂﬁpf’?lﬁ%ﬁa\P'ét‘é& 3 15%.hed
cl eaners 80- 8G,af Qoish%séhéi%&s Pafg et }é@sﬁo& Eé.’l tFﬁ)F}Bb ahfd EW
hori zontal nmotion 1n a direction para I near zzI ays and
per pendi cul ar dnd tb bid i assembhgofaké sledidr uMncappl ng is then accorrpl | shed by

noving the pallet 72 in the forward direction 76, allow ng the cap sled
return spring 120 tWhepgsericmieaning unit 10palsodncludasia cap tetainerfragmeker A Which | ed

150 and cap 170 ck do t he.ca 2 to sition
shown | n_dbshdie e pafteeag obrigingdus o s T2 lnish aps el Tl BET ¢ |
spring 120 advaftAYRRUMGofdhd QASIERIBNI Mhe ki RESHE 160also MeREdERwoSt eady
notion as the pallet 72 noves rearwardly, so capping is achieved gradually

to all ow proper cap venting as described further below In conmmercial

i nkj et printing nechani sns, such as plotter 20, a variety of different
parts are used to assenble the printer. Each part of an inkjet printing
mechani sm 20 varies in size within the tol erance specified on the

eng| neer| ng dravvl ngs, and as a result of var| ous proce55| ng fact ors, such

M o, o r .= o ey



'26 travel to adequately seal an inkjet printhead. Thus, the chall enge
becones that of sufficiently ensuring a good alignnment between the cap and
the printhead in the presence of these various nmechanical tol erance stocks.
Mor eover, both the pens 50-56 are replaceable in the carriage 40) and the’
cl eaner units 80-86 are replaceable within the pallet 70, ldd¢tpear 20831 aced,
the new pens and cleaner units . tray ¥ry in size fromtheir predecessors,
Thus, a variety of different physical inpedinments may exist which nust be
accommodat ed by the printhead cap to ensure adequate sealing, wthout

appl yi ng elomgiiadivally epposink @idsier posts 164 aadl 1 64) mdttichnay reteivegdevithin tHef t he cap
sealing lip 175 is, not_accurately aligned wth e printhead, t{hen anbient
air will |EEREGHNE Slofkicamg 153 ot o9 sfea léQCE&?ff;g_e 9%%}54,633 and 064 ¢ he pen.
Typi cal | v, i fclis ditidfe 166 158! R{ardl139 A6 1FABRRRY 55 AW MEky? 00 On the
printhead reserve or contact wth the cap I'ip, as shown by the regions in
FI GS. 6 betatsiner to be gtalsdianountetets thachptshe 156 alhwtiag tlof retdireer d60 to mevel at es of
printhead 60-b6. To. assure adequate sealing,, the c [ 75 nust, be

Bl 1 Gned t ot HE ey AT HLS SR St FRL beriPenir a8 Sraxerddtivhn whi ch
together dgfyt Aescalih PR prikiBRASERBA! TIRRAG SetahBl6d diso mBiulibes Sair ¥ @ipd Z axi s
directions, as well " as’'in rotational orfentation about each of these axes)
denot ed aslipxouagingpektsar flanges had. Ths retainer K0 also/hasfandippémsueface hé],hods have

been used to.achie . cap/ pri.nt head alignnment, includin 1) open | oop
t ol er anceswg r{ﬁaya‘y‘?%a"lﬂj'esegﬁﬁﬁf%&"?g]ﬁgr hﬂgél‘sppol 9 Ay PQ& tgé’é‘?yeﬁtbop

t ol er anccs d¥rirhing fige PritRéasls 60-66QIpBRA BEINNG) for Ristnsé RPdcHb&inftRs ce to cap
over an encapsul ant bead portion of a printhead) (4) using various

manuf act ur Bi@yesdy $s Patent Appliratiern Senial Aid. 8966281 cwreniydspignedetorthedj ust ment
with an el ectronic feedback t n aligning the capping sled to
t he pen caﬁe%ggg.m&[}?g’st °v eﬁlgtéga%g}%éargpé&al be briefly discussed to better
under st and how Diesyiaa i g retaitlet MR ahﬁlF lipegembertl 70/ whidk nggHe. First, open

| oop tol erances were considered the sinplest solution to accept the | argest
t ol erance eenstReted plithersamp anaseriah uppsfar theavipercassemblinsd 26 hEa ¢ap lir eat e a

| arge target  ar C J r 0 I cchmmodat e

var a1 onareAteh S ShasioRh BohdoRide PR Hink Rt bR BIBSFATTY D

| oop” appr tieedthibeglawhithtdnresldp-ficomressefithaet Sieketeinehflinges ¢bGHachl or

el ectronic, to assist in locating the cap ., 11 C@]ober 2002 27 relative to
the pri nt hesRinerAlagge 466 hasadsuriowhighterminatesdn ajhsad havips a diamster greaten ar ge
wast ed cappj . j i } i t he overall
si ze and cgis?? g%%ht g{eggﬂr}ll% Elglggnn?ér}@% ?to?%%?g??glapu ]?léis erse??cglgﬁgeto have a

m ni mum gapgppvexiwetsly edpel enthe dthickriess of the ciekip baezoktem Biddse belydkge of t he

ri nt head, , becayse thi ap Lncreases the mnj allo le sLze of the
e & mar oNF5 1 BP0 6 SCgS MGV SIE APHICa Bt R MSHi Birein B fhre
printzone E'éﬂ ﬂefwne?‘i)bﬁtl'%gna}@@é\@ﬁﬂ vty Phé€ AbdtYmbBE nakeiay pﬁﬂﬁ@'lib nedi a

margins to allow for nore i'nformation or inmages to be printed on a sheet.
Thus, a | amgmbenpf] atpwsshe materiahsurpmindingdbeimpinatingblésak do resiléentdyr gi ns on

the printed. ich is.ansundesikab feature f st _consuners. QOpen
oop ¢ ol er gt Aottt GeiRd AhBES 6 B hd i Bkl D e SRR & * ook oot
300 seri esretfiR& 196l EgRendial dpWefd B&h tiesliphak 172 & ABp meftbieP1 7Pwhithgs s, Wi th

this open | oop tol erancing system being used to sone degree in all or sone
of the X, sizedto Qxie,ndﬁyowhwomqsmﬂmraﬁh@adsé%ﬁwhmmgw&wm%p

t ol erances w .S ' | Sl : ances on
all conpo ngl\r%és‘ﬂ%‘li‘gﬁ{gcs‘{o%ﬁ%% gqﬁg&ﬁéq{lﬁ%?&gﬁ (%éqgt;g%‘%ﬁkg pgﬁglhg (ltal%rrmr e

preci se al ?mw(gﬁﬁthgmﬁa-mdm appinighthe ipiasd EZ0has Hpsirveivent helr edar e )
sonme significant disadvantages i.n using. precision conponents, |ncluding the
use of expBpi&s VO ?iﬂsr&mg:@fregmeegfswgwh%@i rﬁ'gewemsa\ene%qsrh% e9dsPf30] ds f or

pl astics aElQliH% QRS L ndMR Shb ‘HP b? 2, ﬂ?ﬁ?ﬂlﬂ%ﬁﬁhe RRRE bfadeQPknd | Ves,
nmore tool mai nfenance, greater staffing o terial engineers to Interact
wi t h and nonfitoplatee nfipristhedds ©0emswehlr appingf The ebuts 16 albav partés scr appi ng,

and restrictions in the vendor base t l.I| ow.only t capabl e of

ol i ver | ngEtHBe FaiIhisde PestrubRrA Gk e s et e deinefRy very ni gh
vol unme prighﬁﬁg1ggbfgwhg?§aﬁﬁ@plaﬁe cost of these precision parts. The
practice of using tight tol erances has been used to sonme degree on many
service stations built by the Hewl ett-Packard Conpany, including those
supplied in the DeskJet 600 series, 700 series) and 800 series color inkjet
printers. Third, the use of a high force cap over the encapsul ant bead has
been used on the Hew ett-Packard Conpany's DeskJet 700 series, 800 series,
and HP 2000C nodels of inkjet printers, as well as the DeskJet 693C nodel

i nkj et printer which used two interchangeabl e pens having different sealing

T ) - o o, o,



'11 Oct ober 2002 28 good seal with m ninmumcap force. However, one approach
to accomodati ng various tolerance stacks is to use non-flat sections of |
the printhead as part of the capping racetrack. Specifically, it has been,
found possible to cap over an encapsul ant bead area on the printh if
hi gh capping forces are used and the cap lip is nade with 13 é@@e@?@gﬁ
design, allow ng the segnents to bend ound and seal over both sides of

t he encapsul ant : i j i.n the

Hew ett - Packar dngr%lgﬁgé ?éﬁb@fl@a%lgﬁitn%m@%?% ,lg%'glean%ﬁiwgq? teHeaI | owed U. S.
Pat ent Appbladatiearer Seit 86 ThdocoveB! Hodefingd fouf hpperapppoacdanhasfaesab82d a good
cap seat to pe obtained w thout requiri an.excessjvely |l arge cappi ng zone
bet ween th_%fh’éﬁ&%l?ef?tﬁ_é“ﬂ%iF%T%qﬁhefggﬁéln&rlﬁﬁ‘éciﬁgm%ii EBing to smaller
medi a Imar OfleweRk B2RHY 66 SHIPPS0 thUFé{b@Mééﬂg&ﬂhb{t’io& b olPiiapp & arg®al 1 NQ

over the encapsul ant bead has several disadvantages, including the high
f or ces whi cipped positeensi Thd coverfl80 absotdenssepeapripeningil§4 througnvbrantbe/er and

seal the epcapsuyl a bead.. Th hi. g apping -f orces y,cause the pen to
becore. uneWB TRTIOGH |7 OFFido JAt P Peas POeAr d B Eoyi OALSHERRe 6 he
carriage, gifodnbfeningraiiuih 385 thrbBg WhicBGhk §pitisAchidrod ifthe S6IBPOr i Ng
structure for the printhead. These stronger ;%pportl ng structures for

securing pspitgoon abisprber has foa thei cadpr cldaneroinits §RR6, eniotthe interinstof theeansni al s and

d devel ' her di f th d. | i
Gsed to setGRuiRmt iRttt 87 MO 1R ald G ER TR E B e Very
fine |ip seuwnRipt 86, hbiwdh Whick Bxtehdctkie Midr AssehdIPY2Y whéothed BRltke | eadi ng

to a high scrap rate) and greater overall part cost for those parts which
are succesblpek wiperpioyatng wall 1 6 of hass JPAcH ifrapparcatihakthasares 18Aaaydis br at i ons

may be mad f #LSHt ] . ] | oot sate for the
var! ous to gr@@?@%%@f?&@@@@%ﬁﬁ%{lﬁﬁ %eﬁéé%tlié-s P%ct&g?;gﬁ%orrpany' s 700
series andasSéiblyel2s esayi extérelith@eihnduphsvhenadounted @xhscsler wipee watldtiBon
adjustnent, to raise or lower the service station with respect to the

pri nt headsof bage &0 a8 savenin lIGyRysi cal gear-toot hed adj ust ment syst em was
used, while th . L 1dd I\ neat h t he
service stati oﬁ?ﬂ esegéggjhﬁiﬂaﬁ%ﬁ?ﬂfég(% @ﬁ%g&ﬁggg&gﬂo\}gb@gﬁy@gﬁi sadvant ages)
i ncl lrJr‘g: ng ¢lequm"garug_r\aaidl3t ﬂgapimglvzaﬁicabwﬂl portionef thteqmmlt_ i 'heiadsf:]6(j'-:5_d,g\ielni§h!le;a?s_§ t hfe
assenbly operators in settin e corre ogati.on,, potentjal, drifting from
he. st Abl WIS oL THEHROBAET PRIon OGPeeBDEts SosHo o BFOTASA PR por ¢ or
usage, andylheeshaGiio FRAL1 R THhE SndRkliSer WO0 Sndl@RY ialbask pdibe 192si gned and
incorporated into these printers. Fifth, self adjustment with el ectronic

f eedback wabichsertceived wWithisendnout witgr keuutiiggnoave/ 1% defined b Coverl 180. i nkj et

printer n optjcal sSQr ,was i ncorporate s a part .of the service
Bt ati on ar Oieds SRbt Eber 10 BB ETEsoiined BUBAS o anBrBEMniSe Sl ot heac
coul d be sdstried db00¢é &5t iper Bl@deR120%08d 128) bhirirécking@le Hipiapiedgemeor system
was used for self-calibration in the Hew ett-Packard Conpany"s DesignJet
2500CP i nkiprefernsd since thergysdnoiped fRrdhesnout wines tegxirastinkefton Hgtnozples t ol er ance
stacks wer Ll r . el y: 1.t hi tem had a
vari ety of [ g oky@ 3808 RoT N SR etEfpiBb ORGP il cusife O 1S
mechani cal exiebitvendef aitcsodait wplieade widkolBeand thd lip portiohildld of drrwigke t he
overall cost, of the printing unit. Sixth, the solution of aligning the cap
sled to th¥risgrd3garhenaggemblédhne of the nore conmon arrangenents avail abl e
on current inkj Iyl : i e . i.age nmates
with a feature Ioeltr?si3 ﬁea%gggﬁg?tg%&th%%(lr:‘%%gse@ftshga{l%foecrlg%é% tlggihdﬁg’rzgfegi ngl e
axi s, wi t hoff dmyocslubieneobsbeigpgss avith FIG. Hahbieitgahe bleak par 50 Gottingngk s DeskJet

700 i 8 N 200 i, 16 i i nkj et i nt , th
Epoon: EPS dop IR hinGrce Rn Sfmmifiowt] 08 AR HIG SLenoRing St b b tPbher o
i nkj et pripdmRrse spiting EoBNRIARHItMER 4RBQhd AYsbRer P24, Wsahentidned BREQY

di sadvantage of aligning the cap sled to the pen carriage is that” the
t ol er ancesabove, the spittodm i Qfeokthe bisak printhead eleangr 86 hag nealysorber,i allotving| er ances

h hani cal ' dyri m d of
cappi ng. ovBe Thase I AR e, B89 3T e TR ASRBTRE e BT o e

products nentioned here the alignnment of the cap sled to the pen carriage
generally occurs in only one or two of the six degrees of freedom In the
repl aceabl e servicing units 80-86, the cap sled 150 rides along the cam
surfaces 110, 182 to seal the printhead, as shown between the dashed |ine
and solid line positions of FIG 8. The cap |lip 175 noves vertically upward
and pushes against the orifice plate of the printhead as the cap sled 1 SO
progresses up the camsurface. The rearward facing surface of the cap sled
activation wall 151 has a pair of vertical alignnent ribs 204, seen in top

o 1 o~ ~ o o o, o o e NN NS o -




30 Y axis and with respect to the 0Oz rotation. The ginbaling action

provi ded by the cap spring 155) and the free floating nature of the cap
retainer 160 with respect to sled 150, allows the cap lip and retainer to
tilt and ginbal to align the cap to the printhead in the Z axis and with
respect to rotation in the Ax and Oy directions. Thus, thelc@Qpgpbad08ystem
of the replaceable cleaning units 80-86 alillkows for closed | oop alignnent
bet ween the cap and the pen, so the cap can be positioned very accurately
agai nst the orifidoseTR¢ @16r inl 108 isSBhdrbéd ined B Phd |24 tihih QARSI dolis t he
cleaning units 80-86 results in a small tolerance stack, so there is no
need to cap ovevrhiEmilaping thevolatird s)ithinsthekoloniopkilA8 tdevapedaicadlhe biaekl at a | ow

cappi ng force. Regarding.alignpent in the X direction) the cap |i 70 are
oo onough ¢ o T BBk | AT notihnah oy ab b coRBIKa AR hE1eY 4 head
in the X directjjrRedfial whsh id j WRG e sif; 206
bet ween each nozzl?a array aﬁdgﬁ]agm%%élg?%?ﬂﬁgi pri mt e%gg?%haﬂflggv&tsgﬁsce&m nor
m sal i gnment, wthé¢ black prambead@dranaggseal i ng over the nozzles, and w t hout

i ncreasing the overall width of the Eri nting unit. Thus, several advantages

are realized using ddf0 dlusptenticpappemel by esrasrmbles {28t theesdre cl eaner
uni ts 80-86, i nglygdi %@-@ng‘rﬁf é}g)rw&zts&h%rf% gin (B6Ee Wilerk IR F;ﬁaﬁletzifz 6x, 6y)
and 6z orientations. Mreover, Rhere IS no need €6 cap over printhead

encapsul ant begégitteddor ety fRGEFED.|6) GRivEd e cleafic@BitdinGa MY ditbction 78.
Additionally, the need for any special cap |lip design for sealing over

non-fl at surf ackswips thedhlagk printhdai6f atidthe wiger Assemblyel 25tafithe tagksleagers8Pst em

allows for a mpioum .bet we he end .of .t he row and t he edge of
he pen. i cn 01 PRSP BRI B b ERRTA LRy SEPRE e o8 e 3o5talts onat 1 )
there is no neeglisf38rto ARGEIHE bRk vAh&E MG Ue BIRCEPrintdad! DRfsSERY theQvipérd bl ON)

printhead and carriage conponents. Additionally, tinme consum ng
manuf act uri ng Itheeolemijrinthead nlegness 82-86 fromethe wipitg lasation efdhe bladk primbeadhe

PR b N M T I o T
or separate calddnmigithiélordtiniRials 6266/ tHak ok the HERhdAs B¥dA SlchM e Black
printers. Venting is gg mpoiryéant bgaggct of the capping proces;gto pr event
forcing air intpointhead 0. Wihtle adping ¢ eolar andddiackpensatithe ssmespergl inozzl e
past i nai udi nHErE § wEp b RCLemb TRt R ARG S PRV ERAE o an

i nperfect seal gghdphestifiparRédisy Sfentaf¥idRt DBEn YGRS diffedeht FpEOSBRK FRCEIoBdndYySt €M
uses el astoneric |lips onsert nolded onto a cap sled, with a vent path being
formed al ong t Mdackipdistisgir f ace of the cap sled and seal ed by a vent plug) as
described in Hew ett-Packard Co%r‘]épfe U S.. Patent. No. 5,712, 668. Anot her

venting schene was JEEEHAPIERD S megieKap! e&ﬁﬁ%nggegmp%@ EMPhKj et
printer, where @n88RAEASE memacﬁgrgm\/b&g? thid, GRRIies Ngdols frah tRtold? the
rimis sealed against the lower surface of the capping structure. Another
venti ng syst emdys based dnkisb dadoislowHed wipingRtoke wickEergeasiyé ambhng ofRak o No.

5,448, 270. Another ventjng systemu in,the Brqther - 4500 j nkj et
printer has no t}geaﬁgyc\}@ﬁetd,c t‘&lﬁ%ﬂeéégf‘géeghﬁ xSk HI@SF&/&F&F{B“Q@ absor b
positive press ; . i L . i S

di sclosed in Fg\?wﬂgétlﬁ) %g%w;?gﬂ%ﬁ(}ﬁ%:ﬁg@%ﬂ&@stéy %tgf?hc'ltt’i%ll:\lo%@% %{4%?%%9’%not her
cappi ng struct wedl dsothitr poibleniesd Adtudtynh edribbifag iype df Gipigprontise ialpkefovest t. S.

Pat ent Application Serial No. 08/ S66, 221, where a vent path was fornmed in
the plastic caplasndhe tanlis pigment ink eesidug drognthe plack prnthead 90 Jf siawaReouter e)

the cap vents gr.e. L Aj t hat. _nel r ithin a
pri nt head scal %‘g“@gh_“ér hgg?l?@%g&ggﬁfeﬁ%m h‘é’h@ggasgégéﬁ eg%sr%? F%%@g%toﬁ!tnﬁe lip
member 175, andhd MR REddThRE @t Wipef fod thefi@hént bida ifldRovambe prevéfedibient the
nozzl es from being subjected to a positive pressure air pulse as the cap

seal lip 175 i snakengpiul sertdctdvitti thg idarepidng, Instcadatiiel wiper woulil skjp eMeri busipgent al
changes. In th ast., typically.a single.vent. hole has been used.to provide
Uhe Service. Homguftom He wrlis higmey dteed, ipk resiqe i ieain B LR BB AR ST uni 1 s
80-86 uses a 1 eeliiiaRhich WoukPRl 16 Yt S RUDNOHEmARY prifthead OffsB@hgthel 76

whi ch connect the sealing chanber to the retalner labyrinth path surface
168, whi ch def icnlos wipss gy wipgieaibcatgpnfof ol blldk wipnt allostsabe derbed o

at nosphere: Using a pair of redundant vent holes 176 allows the cap vent
feature to function even if one vent hole beconmes clogged wth ink, for
exanple) if ink were flicked by one of the w per blades 126 or 128 into one
of the vent holes 176 the remaining vent hole continues to function. Single
vent holes may al so be clogged fromink dripping dowmm fromthe orifice

pl ate when seal ed, thus the use of the redundant vent holes |76 facilitates

Y b1 o, o o . —— o,
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Thus, use of the pair of redundant vent holes 176 with the | abyrinth vent
passageway to at nosphere advantageously elim nates a pressure pul se during
"t he capping process) while also allowing the vent systemto function
‘correctly, even if one of the two vent hol es becones clogged. FIG 9 shows
an optional operation of scraping the wipers 126, 128, hefdQctbet B0 ack
printhead cleaning unit 80. The w per asskfbly 125 is shown noving in the
rearward direction 78 into contact with a wi per scraper 210. The scraper
210 ext ends dostatvar il ty sépacatelgtailon tierwipingssehdnaasaised toatteanpipecol@t at i onary wal |
or hood 212, which forns %%rqt of the franme of servjce on 70. The

> stat]
scraper 210 i sPtheads G400 fromy thopeused 1 plspypine Eﬂj“iﬁaéi\ﬁ%g a front
W pi hg edge 214, i i: ) MeTelg i d
i Fecti on 76, and & ag el sl Shol R e BRAE 128, 1o REGMEL 0
debris from t heleaep80 shodntveibingaheblagk privitReadat0s dydeing tki6 Strokefehe clehgdr 800VI Ng
inthe forward direction 76. Also shown in the viewof FIG 9 is a
retai ni ng tab Wapaydls inth reppyashdirestian 78, s9dhe ravyadaeskextagior pipingedgeaf wipes t ab
216 rests agai ir 0 rofrusio 2 S | G ext.ending fromthe
exterior of th@g cagzéqafﬁtzc,on{aaﬁ%t ee‘?r\‘/rgéea?giop% lf’fvle‘\&jg?' g‘esa@{%@%‘e'“ ‘R B head
cl eani ng unit, edp@lEblad 12683 0T heblidticd wipidk led#0ofHladealB 84 belidvedtBQvigiobor stal l's
92) 94) 96 are also equipped with simlar retaining nmenbers 216 to secure
t he respecti vedsivdainfrom thewazzles throggh capillag6adtions which ackhas assobwept gl st ep

illustrated in, FI.G may, be.consi der an tional, step if, anpunts of ink
Lol vent 150 1 nubsicist Qe Bitngaetke, Blgaas Bl e aheuias iibtg izt ARE Uni y t he
bl ack pri nt heagl i3} ofBlhdedl 2BQwHich §éaecsq9kémqverahgmam@£fd%sowéd gt i oned

above, the anount of ink solvent 130 applied by wck 13S may be easily

vari ed by changsidge tehmimugeropmisheaddOdandassriitedsn theridewlett-Badkatd Qoropeaytsi es of
the reservoir Qct.ober bl ock. 132) the, w ck,base 136 and the

ut ok mober 1345 BHFHAR S ANE. Tho e BiramhedRRisH e Dt heack
printheads. | netffibkad SREISTRN fo UBKPE 8O hlifleah 6306 ERAdech A1 fshe P! ack
print head 60, erél an@ﬁ\cr ease%l anount o?ﬁfllﬁﬂ?égul%ogi/\gg ap?pe) ied to the
print head by iapparasthatpivdnahé sypometnicyl maturs of bledus 1a6,p128casimblar wipasgil ti ng in

a scraperless inkjet ink solvent application system as jillustrated in FIG
4. It was foun%!fotkﬁg’cayé’ﬁ“EéEUh&PFé‘EWFA‘?}Fecf‘ﬁ’é7§’cﬂ°%m“5hﬁ’éﬂéﬁﬂ"]°ﬁks t&si due on

the wi pers runs do : : - @rankt v 2@l i s and
into an auxiliary wvmsvg?qiéﬁéw%g?{ciggﬂ ﬁé?clgl{r:fgfc}ﬂ ‘Ibg/[&tsﬁtgeﬁtals:;g’ }%Bga b(glgetlg%lgr\% in
FIG 4 by the glyap(‘REG)B00 trkatswhivtuid, taadrannédge@90 df primtheddG0e A318. Thi s

solvent and ink residue mxture 218 may then flow through an opening 222
defined by theMBpoR WBQM%W# septiRaRPoves theitpvdett-Rackaed Gomapanyisddh 108, 1t
is apparent th (gl . L fol I : eani ng
i 15 32 86)  veouRC e kiR b R an Y s o i A o o o3 e
reservoir bl ocdiscl@dd herdir beeatsh tieantveatgypienginasHADYOC pristecie atphemankamber

106. Simlarly) the color wper wall 118 nmay be nodified with an opening
similar to opePAriRf theinkjet pringingdipiy; waersasihe hlack prnthead; clganerd;is replageableEG t o
drip down fro (o] ! f t i i d 124.

o Gourse) it VEREy&pidhe HeoRoBe pobeh IRERbRBCHBIER B LA MIRE T (2
desirabl e to |th&aethe Wpdrapplisnthosdivenntothe phathbdda olerzpd tht pAmhd4dlesntih8(aNn
absorbent material, such as_a smaller version of absorber 124) to assist in
absor bi ng t hi sappkies the seluent f B direstly;tp khedeadinmedee 260 ghtheiprirtheadkébae, 218, 224

dripping from I 1V, L,pers 128, 126. Thus, a variety of advantages
are associ at edéh\?m%ﬁgﬁgﬁ%htdﬁseh\%?@ﬁty drip nmethod for cleaning the w pers

through use of an aidiringBadk 8/FRGNA, tRd sdlVidht FeRbrvEiiblocRI33 RPMeTerfablyFl G 4. For
exanpl e, by elimnating the wiper scraper 210) the stationary portion of
212 of servi cecopstaictedroffarbanded nyler mplerisl, with theoapplicdtgr membasrid4 bewgi on, but

al so in the manner i ich it may be nol ded. eover, using this gravity
drip method a|?°896§“°&°2‘é’\?h\m‘88?“ %'s@x!ﬂi‘?}h ogrg, ‘tﬂlgb the pac E\géaﬂ%g‘*,o R h
elimnates the o] i j i : in FIG
5 50 1ose t] ne ST AITE i T MGRE g HIE SR A Fllh SPE | Der
scrapers have (neHigranss}df solvert h20 isiaplsiiel tophé printhead 60ipesapplivattonadhe

Hew ett - Packard Conpany's DeskJet 800 series, 700 series and HP 2000C
model s of i nkj@lvept Manky servepdissatyeipk rsidug on thejsurdacepfdhe prigbead, but also



34 these earlier devices, ink residue was thrown fromthe w pers bl ades
after passing under the scraper) with this flying ink often landing in
undesi rabl e | ocations. Thus, use of the gravity drip nethod for cleaning
the wi pers showmn in FIG 4 may not only have the advantages of sinplifying
part construction and speedi ng service, but may al so incr eldsQCtP@fir%B?l ity
of the replaceable service station 70. Mort@over, the elimnation of a w per
scraper 210 may be particularly useful if different types of inks are used
i nt er changeabl proxides pgeaonéary dwaction of fating po# lubsirars fduringthervipmgstigkesar r i age

40. Thus) if t jper scrapers are eliunate t here.can. he no cropss
cont ani nati on gﬁG\%’@ 'f@B@f%%%itFﬁ?g\}ﬁnf “Q%{}ﬁésﬂsq‘i%é”‘m’ 1P MARYPR EOU per
scrapers when Lhgld [paltk @hd 6rif@Sal tRaRie RARRRBhoul IR 188t PrintheREPRIAL €
W per scraper increases the conplexity of the service station, such as in

t he Hew et t - PasKuerd raServpari P2 andHthe2pplid@tar ovick 138mde ptefeyablpsized totstarl r equi res

two notors to apply the solvent t he wi pers hen to w_pe the sol vent
al ong the pri ni93EREsaPPIRPY d}oﬁﬁ?‘%'ﬁé’f%ﬁf“r‘\‘@ﬂ?ﬁéo aolvens{34 %fﬁ\awblﬁélaey
scraper. O her ;w a(p@‘%' ent part
of the servi Cexllﬁsﬁ?ﬁ%ﬁrﬁﬁ@d&@%ﬁg?@%’ﬁs@ ﬁg&dg%%itt- ggﬁgﬁé&‘%gﬁ{f@ DeskJet
700 series and 800 Aetliedeading¢die 200 bfithe painthBekécoheictstiOamdicates 357 ad
series, and 800 series inkjet plotters; DesignJet 2500CP inkjet plotter;
and the HP 2008heviyindaghed lioesiay IG5 pefluid &3 Qisdispensgd as hesnpliratargridal Isisa part
of the penits ' for atel C tes r.esi ing printing,
| eading to fi bgéé?rf%ggﬁﬁgg%}ﬁgm%t%a’epﬁﬁ%iu%ttg%g}ﬁgg}esa?’p{'?\agoéed?k g%'ﬁ on systens

W th repl aceabt@ngressed Re §dlvdnit QBG is\ubiedd cRbBH Y calsOT iiRBAmPAE BRORS | Y
nounted to the service station franme) upon replacenent of the service

stati on nodul eBtinthead lpadinagdae 280 hEbowickspring b dnia peaderably Hommed withea r enai ni ng
on the scraper cl.eani ng, t he w s of the ewl ous. cl r . nodul e.
Thus. i n sons. PP ENERPReS Al BT Gr e LR hR SR SRR IR 0
becomes an opt pashad agait by the privkiead 60.NThe Auil Q3@ $5thé/ disGibuied @9éd thebrifidel Nt er
desi gns, when an ink solvent 130 is used, particularly when applied using
the wi ck appl i platedy tha®ipery (26, 128 durings subsequent haping sadkeo Jdusigaghh of t he

print head cl eani ng units 80-86), where t allet 72 has nov rearwardly in
Phe i rect i on BiccesiYE tipeine et K sSivbrlviafAastc ob g are AR H3PHE Lo
contact W th tReeadprQidefiitGk phidthad8Parfdl wibB8 1126, 198 R préfioRs Applidgams, such
as printhead 60. Once in w ping contact, the pallet 72 11 Qctober 2002 35
remai ns st at i oReeferabljianavelage pf 0.2+ B8ag affluid isglispdsed perappligativoavighi back and
forth al ong thﬁ X axis di recltei 08 which is also along scanning axis 38.
Thi's snout wi pPREBIEHE ANAMILAPPURIOR ed i nk residue and any ink sol vent 130
remai ning on this ppidthepfoe] the ik HFeat T3TPacE IR dinoRAEEL Altn Bhrrieén &1 | Nt head
comuni cates el ectric signals between the firing resistors and an

el ectrical i nt interoemnedttside@0R iof theaginthead 60 eDpeng Eyelopmenputudiesyitavas doundct 230

S22, 9ok, AL B Son 20 BB S STBSAT ) 3,
form ng a mechapiet) Akl Wi 1b6 Much Pufl LRNDESHicR ahYBRARsiNERRAB1 PhREd and

carriage 40. Any ink residue or |iquid solvent 130 renaining on the snout
portion 202 cowitt ink lopilds ep op e pnyand dan pengdrdicadidiripamto 4 pritedpager t hr ough
renoval and rep] acenent of the pen the consuner” and cause a short
circuit betweelOr§¥es fodpe lééf%ayza%,cawszl}cw% 1309 besucksddmpi pen
failure, or faj oth é . I i j lj --q L&Rles. IN
t he past, snou{n;iviwreggrIseﬁ’gti\glyg1 egeg%’hﬁgggg%ﬁgﬁﬁg%&? gy}tlfé’%g?g{r ga%grrgany' S

Desi gnJet 2000waitavhlb@erfaradey & spiftingréptitle tptleirthe BEG\blVeat I30Heym thet er connect
W pers have been roigsed, t hese have typical I%/ been either fixed w pers

| ocated on a sbeazlesndhys. pelicpiion offa dasisedsamaung af Buid13Bnot fagrfauchaadingt ¢ he

Desi gnJet unit nt Loned)., or w per fixed to the printhead carriage. In
ei ther case) tﬁoggﬁl?,h?%ﬁ%h%gl&ﬁle%egut W pers were permanent parts of the

inkj et printing unifhe ﬂcét@&ﬁexﬁ@él"l@ti%&lvh’sth@ﬁ!rﬁﬁbx%ctﬁ'(ipp\ﬂglﬁgtﬂe_ﬁﬂﬁé{li ¢30 cal | .
| ndeed, a further disadvantage of the snout wipers in e DesignJdet units
was that the strthe piintheadsandsefdransportingtha fluidf B0 froe the, reseivashbledul 32 tbead t o

From the. | i cr CEARBEB)GS- TREmA5HE) opPbLIE Mol menprcod.« wgfdTg Raftee

significant advantage of the snout w per 190 on cleaning units 80-86 is
that the snout wi pers are replaced each tine the cleaning units 80-86 are
repl aced. Mbreover, using a separate snout w per 190 for each printhead
60-66 elimnates any possibility of cross contam nation of inks.

Addi tionally) use of the snout w pers 190 prevents the ink residue and ink
solvent 130 from accunul ating al ong the interconnect portions 202 of

T PNPN NS o o A NN



sone of the ink residue fromthe printhead which woul d ot herw se be renoved
by the wi per assenbly 125 and in the case of a fixed w per scraper as shown
‘in FIG 9 accunul ated thereon. Thus, use of the snout w pers 190 prevents
excessive ink buildup on the scraper 210. Preferably, the snout w per 190
is constructed of the same material as described above follQOstobgr 342
assenbly 125, although other resilient terials may be nore preferable in
sone i npl enent ations. Moreover, besides just renoving waste ink and ink

sol vent, the 3sefficiefilybiehsppianydresses QAveregme the calary pigsswrobthe 1 oati ng

ai rborne ink icl t e t I pection. and fail to
i npact either pe?%%{)%rb ?0%{( ‘ﬁgéf“g{°&r9‘?‘ﬁ‘gf°§6$@{‘ %gi;}é&%g'ﬁ%ﬁ& ?ﬁ&%oﬁofs a flow
di agram i | | ushppchiish, afshoWrndashed liIRRShadIGNY FéiandtaRkaBeabAdy st/E Vi ce

station 70 to service the printheads G066 installed in carriage 40. In the

f1 ow di agr am efcerdi@ capiljary peestiroeftbe applicator Widkt 13§ a$ gnaztcrathin 1 80rem t o noti on
of the servic tatio | | il he, bl ocks in t right .colum all
refer to noti gﬂﬁlbq‘etf’ﬁgﬁgr%?erﬁﬁgéo E‘ﬁ?"rﬁtjéé ﬁbe DAEH Sﬂﬁ%‘"@@féﬁ#‘ﬁg WirKaxi s 38.
VoL on of Dot hokdbér PRI YA wEHREIGP RydIBpLIRL, aliSwitiind AieRR BIAOFIW Aullgt | 1
response to control signals received fromthe plotter controller 30. Here,
t he servi ci ngits owt ivoktidyegyicasn éamitdcowithghecrepgrivait block b¥2. Other pitysicalb) wi t h t he

carriage 40 being |located.in the printzope 35. In a first step 24Q) the
service stati Bwpgrélﬁ o Jickmepberd f Arcsckistedis Moy the doam apRlies ﬂ?@oﬁpﬁ&ﬁad

position, indj A 4F 1 %(% N tion in
FIG 11 is i n%i[ﬁggrtﬁg’ghg'sd' b&gg?z\}\%gé‘ﬂl}% E)rgﬂ‘?éilg?tetﬁ??ahggtgg&gﬂ OWS and 78
i n the draw ngldrampervastiations ehat bécut irsthe foad} Qs mell fap Withitethe piyttet 2p Grdofwher e

carriage 40 enters the servicing region 42. Once in the servicing region
42, the servi the mainphysicabpropertiesof the vigkapersben 134 thappffectsthe flyidep 244 of

novi ng rearwa . A I S\ S j i g G 7.
The refer enceégﬁgﬁgﬁsﬁwﬁqlﬁ%&pﬁggﬂ%@@har’%m tgfﬁh ﬁ:&%mﬁt%}’{d@f {ortgggtr'k c(%L:FI G 7)
al though it iBeihgRkomprebdiad favloRith id, SheSTAGYOT pro-felOlol pdst-feN@BickessbGhe 7 from

step 244. Followi ng the optional step 244, or if not perforned then

fol | owi ng st efpapymithjtke posbfalthicknesp being therprineary gentghitor. Rhysicakproperiiesl | et 72
is noved int I ' ' i it shown in FIGS.
sand 5 for b PEIRLRE bFS b hef Aid DRt e BRfield e RRmidie)" 05 T
i's assunmed t hagplicker membeapa. 40 has positioned the printheads 60-66 over
the respective spittoon |08 and absorbers |24, 11 Cctober 2002 37 so the
pens then spit bl adRrotherdmpopgantcampenast of Wk intoWlvest dippenping AYSNGS thg and 5)

respectively. Follow ng  the,sgitting st e service.statio l[let 72
P oke thy Bl Byt BB 10 RERSE SEeA A BlRRed &1 7
W pe the prinbiriedayohdber Mhtedily withls phesitdl velunRof 2N @ubie céitivheélers), AR 1 N

FIG 7. Following this optional V\/l[gé‘ng step) the service station pallet 72
t hen noves i nan #hsorpsign wapaditylfor dlea Plef@ sqigentr] 38 p€pS5cesThe raservpirtlBe isbilledent wi ck

13S is in the dashed i iti. f FIG 7. In thi itian. with th
wok 135 or oo RS Bh bR Bk e frafoiod 15530 Pyt ned-
where the car frbmdRe 4tho3peré Ei(H'ig% mﬁﬂiﬂﬁykbﬁii@éxﬁC‘Th@ﬁie@ﬁdlﬁ@ﬂei?ﬂlc%gmfa}yy back

and forth along the scan axis 38 to w ck additional solven from
appl i cat or 13pressuog ofthe flidatseoreink32tif seléctedtiofbg 38 dgmnpOuillphetetspfothent head.

Fol | ow ng the l.vent appl.j.cation step 254, .th i pi st.e 50.

optional l'y bepégﬁ_é)(gtsgh’?gﬁlf}toe&rhﬁﬁagil esute 5163%@\(\‘4 oggé‘f‘ﬁ"fzgﬂél’ gbgg?%e

printheads 60¢@6hi PESS iveab F30AdiI AR Mak blEofARP feserd&ir 1 YD @lrfnel thisSdrE ¢y fCt Uat or

150 and camfoll owers 152 are shown in dashed lines in Fl é 8. Fol | owi ng

step 256, t hethseleaheremn#tt8ftis placqdadn entd, WRil¢ dlembeimg sdficienttyHewrte alloafrte

direction 78 in ste 258, tqo el evate the caps 17Q for sealing, as shown by
(4

the transiti oﬁ’l%‘ﬁef_t’ _ 4id @péﬁoflﬂ%ﬂﬂi%owghé‘&?mhchg%osi tionin FIG 8 to
e 011100 POShlL g bk AU OB SRR R0 L

ready the printhea nti ng, orne where the
service stati gricanbdf gintifedd FRYAST 80Nis ikeewicR syl 381 IMhe Witk spfagtigguncap the
printheads. As a portion of this uncappi ng step 260, optionally the

print heads nasuppertsid logatesibe appligatar wirdvid Swastdesaribeg breflyt abovhavidygespestng st ep
248 h i F 4 .and dthis. i tti . be foll db
opt) onal wi pi 915t &p TLeAHPRY BoeBorhip Sisk Bpring PRiTRprpRae SipGWE ox [

FIG 7. Follow ng the uncapping step 260, the carriage 40 may nonentarily
exit the servicing region 242 in step 262) and enter the printzone 35,
allowing the pallet 72 to nove rearward in step 264. Step 264 is a scraping
step) where the pallet 72 noves the printhead w per assenblies |25 so the
scraper 210 can clean the wi pers 12S by reciprocating the service station
pallet in the forward and backward directions 76, 78) as shown in FIG 9.

T . A o, .



11 Cctober 2002 38 the gravity drip nethod to clean the w pers, as
illustrated in FIG 4. In a snout w ping step 266, the service station
pallet 72 nmoves in the forward direction 76 to position the snout w pers
190 as shown in FIG 10. Follow ng the snout positioning step 266, the
carriage 40 then re-enters the servicing region 42 in stepllzégobﬂc?om

reci procates back and forth along the scafi¥ing axis 38 for a snout wi ping
step. Followi ng the snout w pi n% step 2G8, is an exiting step 270, where
the carriage 4€esisting forescso that the PEGrsplvehinkp OriegpipsHedifromgheanplicatotwickridft zone

3S) as shown in,Fl 1 to performa print,j.ob..FEollow.ng th iting step
270) “in step 27sefie afrEEonia Srbiskii i psinied BT e 3 by o
direction 78 t ¢, dash&PlindR@SFiGon underneath the stationary service station
hood 212, which concludes the servicing routine. Conclusion Thus) a variety
of advant ages are r ddvatagtobsly lyi bigpingthe migk spdeg bB& witha\prdleads that ispwitii 0,

I ncl udi ng the gbil|j to replace . the printhead cl ing units 80-86 over
the life of thgwpwﬁgmw #@ﬁgrﬂeemtﬁarwégrgfwgg?ﬁﬁwﬁ’@Wfl%gabééﬁponents
and sub- Syst eMerees b BFo1GaliSAR AthridinyAPc it BFh o CNEOLRUES NS, Do

noted above. Moreove om a 'di scussi‘on o rvicing routine wth the

respect to theThisprelbat dssares thatihe Hliid dispense vayras Brbnsiftait regandiésod of
servicing an inkjet printhead) .including w ping steps such as, 244, spitting
steps 248, sol m@&ﬁﬁmm@ﬂ%P@ﬁﬁtl@ﬂ%@%@%a‘éﬁﬂw%e§t?@|i)§‘32?x8}bhﬁ&éh§=ppi ng step
260, scraping n u L pi N tep, 2 .have n cribed in
full above, w ?t??tfgﬁge&ﬁ%({%#gs@%?’ |h|c@-nR\cr al Ipsrgdu&@(gewggl}%bn%ggt g%l? opti onal

steps and vari piihdesd-1bdl€anidFvhitipadlf, frﬂ{d_ﬁiﬁﬁln{aa beRAGhd brded 0TI t6 @RI at i ons.
Moreover, two alternate manners of cleani n‘g%t e W pers 12S have al so been
shown, one wit kmilbmplers). Prslaading thowigkspang k8 adyantageously migimiggsedriatiasm t he

] : d .al t t ' dr.| t hod. d i.bed w.th t to FIG
4, Pwher o t he. o e T0re6 Rt or fids WEailBg i BB Conea pollibnof FRERIGE o1
of other m nor wigdiFsi il feopiset tthe PAntHER cddingCédas R00GInd FrohPRhAFRaig servi ce
station unit for various inplenmentations, while still inplenenting the

vari ous concepteriatiogs intheipick spriog |18 dself swchiag varisioniin e leswahd the likhese
pri nt head mai nt enan i |l ustrat eq context of a

ts. b inth
reci porcating print ﬁ%&%j%]g’te Fi’" avﬁf’%ﬁ%bﬁaﬂ‘ apRisfIma i%gh&cpgﬁéfm’ﬂ}'@? 39 may
be expanded topriirGRAREIRE 1ip HoKiSn 110 PIRSUSSAGRIcISHD A hAGR W de array

print head whi ch permanently expands the width of the printzone. 11

Cct ober 2002 4@pphsator aiick 135. ondintouchies ¢he lpading ¢dgg 20 ofitheipsintheabéfhr i si ng:
regardless of the Z axis alignment of comer 200 relative to the applicator 135. Use
of this ramp portion of the wick, which encounters the printhead leading edge 200
(FIG. 7 - dashed lines) insures that the area of foam contact with the printhead 60 is
constant regardless of the Z axis alignment of the assembled components for a
consistent fluid application. Additionally, the preloaded spring force on the wick
spring 138 serves to provide a constant Y axis spring force in the rearward
direction 78, regardless of the vertical or Z axis positioning of the printhead 60 with
respect to applicator 135. Thus, any misalignment in the Z axis has very little affect
on the amount of fluid dispensed, since the surface area of contact between the
inclined portion of the wick 135 and the leading edge 200 of printhead 60 is
substantially constant, regardless of any Z axis misalignment therebetween.

A variety of advantages are realized using the ink solvent application system

portion of the black printhead cleaner 80. For example, applying the ink solvent 130

with wick 135 increases the usable life of the black printhead 60, when compared to



an inkjet printhead cartridge which reciprocates along a scanning axis,
with the cartridge having a non-ink-ejecting snout portion, wherein the
cartridge has an orifice plate with ink ejecting nozzles arranged in a
‘linear array extending therethrough, with orifice plate defining a first

pl ane, and the snout portion defining a second pl ane subsﬂéﬁ¥¥@¥¥9002
orthogonal to the first plane; a pallet which noves between a rest position
and a wiping position in a direction substantially orthogonal to the

scanni ng axi s, OerRRntess which demotibave an ik splenbsystemytofaciiitafesyregssibpiping

recei ved wi t hi g 1bAe1RG3 R, buchBR GeAnHBRYr s%pgémﬁﬁaﬂsﬁhﬁ@a&yo.tmm_se to

wi pe ink residue from'the non-ink ejecting snout portion of the cartridge
f hr ough not i orengfdeqite eeating jofl ik salvenigl 30htests fand ithay amrii§ceplatedlispaesing| | et

remai ns stationar LRl N oSl t] ‘M]fﬂ i gng- SiQu | pes
only the snoutﬂgrg)ré?tﬁ}oaﬁ&?ﬁk\gb iwrog%: |e§%&é§’gd§'t’san |§?F‘§/ﬂ perptgc’n %‘é‘tyj\%‘ge?&"\aig@sai d
l'i near array. RmitAlre wsekil éife ¢ffthepiimbeade Gtdditionnllyy deousd iofiinkisolvehalin 1 wherein

the wi per conptises a blade of, an el astoperic terial haying oppgsing
Foct angul ar P <8 dfeisadse Buil 3P oR B CERe T g e AR PO H RE AGPBIRHER £
claim 1 wher ei fluii Berrith Ribith RE\GEE 2dfitioha ikl REQUATBmBIREHE 18Ghd &tiffee plate
substantially upright orientation by the base. 4. An inkjet grlntlng

nmechani sm congfririgihegd 68n Finally.che salyent hiQbeeatestheyiporniZon 12&whiskocr at es
al ong a scanni ' ' ' i ng . - | | l:ng snout
portion; a pal {%@ﬁfﬂéﬂmﬁggﬁ‘%ﬁ %Bg%{@%%%%ﬂgﬁhﬂﬁm% %?hgﬂgosi tion
in a directi onwipgbwtanti ally orthogonal to the scanning axis, with the

pall et defining a |1 ; base er ably received wthin.the base stall;
Pha ' 11" ot obar - 200 Y g ke GRLER TR ke PEEERGE o badete BT Thk
resi due from tie tyjses; bydindih&eig wipabiliGUls aRhitaiil t@inkideeelepratnt] d3e of isvough
notion of the cartridge al ongét he scanning axis while the pallet renains

€

stationary at ©RES %ipk Aep mseuted inp nuighe of impartagt customer hgpelits, gelaggd to the

i nterconnect P8k 8 Prifted Bhde] incRidRlpthEul VT iIQMitA() Righr dptikalteRSiyl NI

nozzl es extendi ng 't heret hrough; "and
allowing (2) faster throughput (pages per minute), (3) better light fastness, (4) better
smear fastness, (5) better water fastness, and (6) overall increased reliability. First,
the use of black pigment based inks yiclds a higher optical density, which is ditectly
related to the percentage of black pigment added to the ink vehicle. Indeed, during
initial development of the black pigmented ink cartridges, the dye load was
constrained by the wipability of the ink, with too much black pigment causing solid
masses of black ink residue to build up on the orifice plate, which could not be
removed by the earlier wiping systems then employed. Advantageously, the use of
a PEG ink solvent 130 enables clean wiping of the orifice plate, even though
dispensing ink 196 which has high concentrations of black pigment.

Second, achieving faster throughput, measured in pages per minute, requires
that the inks are fast drying. However, fast drying inks tend to be difficult to wipe
because they dry rapidly and adhere to the orifice plate 60 before the wiping stroke
occurs. The use of the PEG ink solvent 130 advantageously redissolves the dried
ink, allowing it to then be removed by subsequent wiping strokes.

Third, improved light fastness is found with the use of pigment based inks, in

comparison to dye based inks, which are easier to service but are not often as
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in the black ink 196, both of which are inherently not soluble in water, improves the
water fastness of the ink. Finally, regarding the enhanced reliability, the chemical
stability of an ink affects the reliability of the entite pen, and without the use of an
ink solvent, more organics are required in the ink composition to prevent ink
crusting, especially since ink crust is one of the more difficult ink residue substances
to remove from the printhead 60. Unfortunately, the addition of organics to an ink
composition also contributes to pigment settling, clogged nozzles, and flocculation,
all of which reduce the reliability of the ink. Thus, the use of an ink solvent 130
allows for less organics to be required in the ink composition, resulting in a higher
ink reliability.

A variety of other advantages are realized using the fluid dispense system of
the black printhead cleaner unit 80. For example, depending upon the particular
implementation and types of printheads being cleaned, the amount of fluid can be
tuned or adjusted during product development by a variety of different methods,
including: changing the spring force of the wick spring 138 (e.g. by adjusting bend
angles, using a different spring thickness, or a different spring geometry); by
changing the foam geometry of the wick assembly 134; by changing the foam
properties of the wick assembly 134 (e.g. the stiffness, the pores per inch, or the base
foam material); by changing the material properties of the reservoir block 132 (e.g.
density); or by changing the fill volume of the reservoir block 132. Thus, itis °
possible to tailor the amount of PEG ink solvent 130 dispensed from the applicator
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the Hewlett-Packard Company’s HP 2000C color inkjet printer which rotated and

elevated the wipers for solvent application. Thus, use of the solvent wick applicator

135, in combination with the capping assembly 170 and cap sled 150, allows for

single axis actuation of the replaceable service station 70, that is, through motion

along the Y axis.

Another advantage of the illustrated solvent dispensing system is that storing

the ink solvent 130 within the reservoir block 132 ensures that the fluid does not

leak during shipping because the reservoir 132 provides a sufficiently high capillary

pressure to retain all the fluid in all orientations when subjected to shipping

environments, including varying temperature ranges, humidity ranges, shipping

vibrations and the like. Furthermore, the use of a replaceable printhead cleaner 80

allows fresh ink solvent 130 to be replenished each time the cleaner unit 80 is

replaced, so the reservoir need not carry an amount of fluid sufficient for the entire

life of plotter 80, but only for the life span of the cleaner unit 80. Moreover, by

containing the ink solvent 130 within the replaceable cleaner unit 80, a customer is

not required to separately replenish or replace the fluid 130 during the life of the

printing mechanism 20. Thus, replacement of the ink solvent 130 is an operation

which is essentially transparent to the customer, allowing this replenishment without

the customer needing to know or understand why they are replacing the cleaning

fluid 130.

FIG. 8 shows the printhead capping routine, here illustrating the cyan

printhead of pen 56 being capped by the cyan cleaning unit 86. Here, the service

station pallet 72 has been moved in the rearward direction of arrow 78 until the

actuation wall 151 of the cap sled 150 has contacted the forward facing surface’'of

pen 56, at a point where the cam followers 152 are shown in dashed lines between
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axis service station actuation because capping is achieved through pure linear motion

of paliet 72, without requiring rotation or combinations of rotational and translating

motion to achieve capping. Thus, the replaceable service station unit 70 requires

only one motor 74 to achieve all the servicing functions, resulting in higher

reliability and cost savings, as well as power savings for the ultimate consumer.

This capping mechanism of cleaner units 80-86 is quite different from the

earlier replaceable printhead cleaners described in the background portion above, for

the Hewlett-Packard DesignJet® 2500CP inkjet plotter. In this earlier system, cap

actuation was achieved by lifting the entire replaceable service station unit into

contact with an associated printhead, requiring two axes of actuation, that is, the

service station had to move both vertically and horizontally to achieve capping.

Unless, the replaceable cleaner units 80-86 are designed to achieve capping elevation

through purely translational movement of the cleaner units. .

The capping operation is quite important, because during periods of

inactivity if an inkjet printhead is left open to the air, volatile components in the ink

may evaporate out of the printhead nozzles. Thus, the use of elastomeric caps has

come into practice for sealing the printheads to isolate them from ambient

environmental conditions, including dust and ¢ontamination, when the printhead is

not in use. By forming a seal on the printhead, the cap slows the loss of volatile ink

components from the nozzles, while also maintaining a humid environment around

the nozzles to prevent hard ink plugs from forming therein and blocking the nozzles.

Furthermore, the use of a printhead cap 170 advantageously minimizes the

occurrence of ¢rusting, bearding and soft ink plugs so that a minimum number of

drops are required to be spit into spittoons 108, 124 after wake up signal indicating

an incoming print job has been received, which advantageously minimizes ink spent
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this motion has occurred parallel to the printhead scanning axis 38, as the printhead
and or carriage moved in the negative X axis direction to ¢clevate the caps to a
sealing position, Other capping sleds have been attached to a rotary tumbler (in the
Hewlett-Packard Company’s DeskJet® 800 series color inkjet printers), or through a
translating or sliding motion (in the Hewlett-Packard DeskJet® 720C and 722C
models of inkjet printers), with a portion of the sled contacting either the printhead
or the printhead carriage so that further rotational motion or rearward motion in the
Y direction elevates a bar linkage mechanism to achieve capping. However, to date,
the illustrated printhead cleaners 80-86 are the first ones known to achieve capping
through horizontal motion in a direction parallel to the linear nozzle arrays, and
perpendicular to the scanning axis 38. Uncapping is then accomplished by moving
the pallet 72 in the forward direction 76, allowing the cap sled retum spring 120 to
push on the activation wall 151 to force the cap sled 150 and cap 170 back down
along the cap rmﬁps 110, 182 to the rest position shown in dashed lines in FIG. 8.
Moreover, the use of the cap sled return spring 120 advantageously allows capping
to occur in a gradual steady motion as the pallet 72 moves rearwardly, so capping is
achieved gradually to allow proper cap venting as described further below.

In commetcial inkjet printing mechanisms, such as plotter 20, a variety of
different parts are used to assemble the printer. Each part of an inkjet printing
mechanism 20 varies in size within the tolerance specified on the engineering
drawings, and as a result of various processing factors, such as cooling temperatures
and the like for plastic and/or elastomeric molded parts which may vary from batch
to batch. Variations in the geometry of each component is a normal part of all
manufacturing processes. The tolerance variation of each part contributes to a

tolerance stack or total variation in the distance over which a printhead cap must
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rectangul ar wag gy a0g2sfromARkif fredecessors. Thus, a variety of different physical
impediments may exist which must be accommodated by the printhead cap to ensure
adequate sealing, without applying excessive force to the printhead which may
damage it.
If the cap sealing lip 175 is not accurately aligned with the printhead, then
ambient air will leak into the cap resulting in excessive vapor loss from the pen.
Typically, there is a limited target area or capping racetrack 206 on the printhead
reserved for contact with the cap lip, as shown by the regions in FIG. 6 between the
dashed lines and the perimeter of the orifice plates of printheads 60-66. To assure
adequate sealing, the cap lip 175 must be aligned to the printhead in six orientations,
or degrees of freedom, which together define a three dimensional space, that is, in
the X, Y and Z axis directions, as well as in rotational orientation about each of these
axes, denoted as 6x, Oy and 62z.
In the past, a variety of different methods have been used to achieve '
cap/printhead aliénment, including (1) open loop tolerances using a large capping
zone on a printhead, (2) open loop tolerances with the precision components, (3)
using a high force to cap over an encapsulant bead portion of a printhead, (4) using
various manufacturing adjustments and calibrations, (5) providing self adjustment
with an electronic feedback system, and (6) aligning the capping sled to the pen
carriage. These various methods will be briefly discussed to better understand how
this capping challenge has been met in the past.
First, open loop tolerances were considered the simplest solution to accept
the largest tolerance stack between the printhead and the cap and then to create a
large target area or capping racetrack on the printhead to accommodate variations in
the X and Y orientations. This is referred to as an “open loop™ approach because

there is no mechanism, either mechanical or electronic, to assist in locating the cap
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increases the minimum allowable size of the media margin between the edge of the
media and the entrance to the printzone during printing. Customers typically want
very small media margins to allow for more information or images to be printed on a
sheet. Thus, a large capping zone on the printhead yiclded larger the margins on the
printed page, which is an undesirable feature for most consumers. Open loop
tolerancing systems were used on the Hewlett-Packard Company’s DeskJet® 300
series, 400 series, and 500 series small format inkjet printers, with this open loop
tolerancing system being used to some degree in all or some of the X, Y, Z, 0x, Oy
and Oz orientations.

Second, the open loop tolerances with precision components solution used
precision tolerances on all components which contribute to the tolerance stack to
ensure more precise alignment between the cap and the printhead. However, there
are some significant disadvantages in using precision components, including the use
of expensive plastics, precision tooling including injection molds for plastics and
progressive dyes for sheet metal parts, shorter tool lives, more tool maintenance,
greater staffing of material engineers to interact with and monitor vendors, increased
rate of yielding and parts scrapping, and restrictions in the vendor base to allow only
those capable of delivering the required precision components. Morcover, only very
high volume printing units justified the cost of these precision parts. The practice of
using tight tolerances has been used to some degree on many service stations built
by the Hewlett-Packard Company, including those supplied in the DeskJet® 600
series, 700 series, and 800 series color inkjet printers.

Third, the use of a high force cap over the encapsulant bead has been used on
the Hewlett-Packard Company’s DeskJet® 700 series, 800 series, and HP 2000C
models of inkjet printers, as well as the DeskJet® 693C model inkjet printer which
used two interchangeable pens having different sealing characteristics. Ideally, the

cap lip should seal over a smooth flat surface on the printhead in order to create a
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end of the nozzles and the edge of the pen, leading to smaller media margins on a

printed sheet. Unfortunately, this method of sealing over the encapsulant bead has

several disadvantages, including the high forces which are required to force the

segmented lip to conform over and seal the encapsulant bead. These high capping

forces may cause the pen to become unseated off of the datums which locate it with

respect to the carriage, and thus the carriage itself requires a stronger supporting

structure for the printhead. These stronger supporting structures for securing pens

within the carriage yield higher costs in both materials and product development

time. Another disadvantage of the segmented cap lip used to seal over encapsulant

beads, is the difficulty in molding the very fine lip segments, which often break

during removal from the mold, leading to a high scrap rate, and greater overall part

cost for those parts which are successfully molded.

Fourth, manufacturing adjustments and calibrations may be made to adjust

each printer during assembly to compensate for the various tolerance stacks. For

example, the Hewlett-Packard Company’s 700 series and 800 series inkjet printers

used a Z axis service station adjustment, to raise or lower the service station with

respect to the printheads. In one system, a physical gear-toothed adjustment system

was used, while the other system used a sliding ramped plate undemeath the service

station. These adjustment routines have a variety of disadvantages, including

requiring additional assembly time, requiring judgement of the assembly operators

in setting the correct location, potential drifting from the established location during
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product transport or usage, and the fact that extra parts were required to be designed
and incorporated into these printers.

Fifth, self-adjustment with electronic feedback was used in the
Hewlett-Packard Company’s HP 2000C color inkjet printer where an optical sensor
was incorporated as a part of the service station architecture so the position of the
cap relative to the printhead could be self-corrected by the printer. A similar
electronic sensor system was used for self-calibration in the Hewlett-Packard
Company’s DesignJet® 2500CP inkjet plotter. One advantage of this system was
that the tolerance stacks were easily zeroed out during use. Unfortunately, this
system had a variety of disadvantages including requiring extra electronics
hardware, mechanical hardware and software development all of which increase the
overall cost of the printing unit.

Sixth, the solution of aligning the cap sled to the pen carriage is one of the
more common arrangements available on current inkjet printers. Typically, a feature
on the pen carriage mates with a feature on the cap sled to close the tolerance stack
in a single axis, with this scheme being seen in the Hewlett-Packard Company’s
DeskJet® 700 series, 800 series, 1200 series and 1600 series inkjet printers, the
Epson EPS Stylus® model inkjet printer, the Texas Instrument MicroMarc® inkjet
printer, and the Brother MFC-4500 inkjet printer. The major disadvantage of
aligning the cap sled to the pen carriage is that the tolerances are still large enough
that a need remains for tight tolerances on the components, mechanical adjustments
during assembly, and often capping over the encapsulant bead on the printhead.
Furthermore, on the products mentioned here the alignment of the cap sled to the
pen carriage generally occurs in only one or two of the six degrees of freedom.

In the replaceable servicing units 80-86, the cap sled 150 rides along the cam
surfaces 110, 182 to seal the printhead, as shown between the dashed line and solid
line positions of FIG. 8. The cap lip 175 moves vertically upward and pushes
against the orifice plate of the printhead as the cap sled 150 progresses up the cam
surface. The rearward facing surface of the cap sled activation wall 151 has a pair of
vertical alignment ribs 204, scen in top view in FIG. 6. In this system, the

replaceable cleaning units 80-86 align the sled 150 directly to the printhead in the
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Y axis and with respect to the 6z rotation. The gimbaling action provided by the
cap spring 155, and the free floating nature of the cap retainer 160 with respect to
sled 150, allows the cap lip and retainer to tilt and gimbal to align the cap to the
printhead in the Z axis and with respect to rotation in the 6x and 8y directions.
Thus, the capping system of the replaceable cleaning units 80-86 allows for closed
loop alignment between the cap and the pen, so the cap can be positioned very
accurately against the orifice plate. This self alignment routine achieved by the
cleaning units 80-86 results in a small tolerance stack, so there is no need to cap over
encapsulant beads, resulting in the reliable seal at a low capping force. Regarding
alignment in the X direction, the cap lips 70 are wide enough to enable open loop
alignment between the cap and the printhead in the X direction that is, there is
adequate room along the racetrack 206 between each nozzle array and the edge of
the printhead to allow some minor misalignment, without endangering sealing over
the nozzles, and without increasing the overall width of the printing unit.

Thus, several advantages are realized using self aligning capping system of
the replaceable cleaner units 80-86, including minimizing the tolerance stack in
the X, Z, 6x, 8y, and 08z orientations. Moreover, there is no need to cap over
printhead encapsulant beads, so lower overall capping forces are employed.
Additionally, the need for any special cap lip design for sealing over non-flat
surfaces is totally eliminated. Furthermore, this capping system allows for a
minimum gap between the end of the nozzle row and the edge of the pen, which
allows for smaller margins on a printed page. Additionally, there is no need for
precision tolerances on all of the service station, printhead and carriage components.
Additionally, time consuming manufacturing line adjustments are not required, such
as to orient the service station in the Z axis direction. Additionally, the service
station cleaning units 80-86 do not need any type of electronics self-adjustments or
separate calibrations, as were required in some previous inkjet printers.

Venting is an important aspect of the capping process to prevent forcing air
into the printhead nozzles and inadvertently causing nozzle depriming. A variety of
different venting systems have been used in the past, including merely forming a

notch within the cap lip, to create an imperfect seal with the printhead. Another vent
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in Hewlett-Packard Company’s U.S. Patent No. 5,712,668. Another venting scheme

was used in the Hewlett-Packard Company’s HP 2000C inkjet printer, where a

separate vent cap having a labyrinth path formed in the rim is sealed against the

lower surface of the capping structure. Another venting system is described in

Hewlett-Packard Company’s U.S. Patent No. 5,448,270. Another venting system

used in the Brother MFC-4500 inkjet printer has no cap vent, but instead uses a

flexible membrane to absorb positive pressure pulses. Another venting system using

a diaphragm is disclosed in Hewlett-Packard Company’s U.S. Patent No. 5,146,243,

Another capping structure is disclosed in Hewlett-Packard Company’s allowed

U.S. Patent Application Serial No. 08/566,221, where a vent path was formed in the

plastic cap base underlying the elastomeric sealing lip member.

Here, the cap vents are small air passages that relieve pressure from within a

printhead sealing chamber defined between the cap base portion 172, the lip

member 175, and the printhead orifice plate. The cap vents 176 prevent the nozzles

from being subjected to a positive pressure air pulse as the cap seal lip 175 is

compressed during capping, as well as during environmental changes. In the past,

typically a single vent hole has been used to provide the service. However, the

capping system of the replaceable cleaning units 80-86 uses a redundant cap vent

system, having a pair of vent holes 176 which connect the sealing chamber to the

retainer labyrinth path surface 168, which defines passageways leading from the

vent holes 176 to atmosphere. Using a pair of redundant vent holes 176 allows the

cap vent feature to function even if one vent hole becomes clogged with ink, for

example, if ink were flicked by one of the wiper blades 126 or 128 into one of the

vent holes 176 the remaining vent hole continues to function. Single vent holes may

also be clogged from ink dripping down from the orifice plate when sealed, thus the

use of the redundant vent holes 176 facilitates venting should one of the vent holes

become clogged.

The labyrinth vent channels or grooves defined by surface 168 of the cap

retainer 160 are sized to prevent pressure differentials from forming during capping
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is sealed. Besides the use of channels or grooves on the labyrinth surface 168,
elevated beads may also be used to define these vent paths. The exact sizing and
orientation of the labyrinth vent path in the cap retatner will vary depending upon
the size of the sealing chamber, the number of printhead nozzles, chemical
properties of the inks, and the desired venting versus vapor diffusion characteristic
selected for the particular inkjet printhead and printing mechanism.

Thus, use of the pair of redundant vent holes 176 with the labyrinth vent
passageway to atmosphere advantageously eliminates a pressure pulse during the
capping process, while also allowing the vent system to function correctly, even if
one of the two vent holes becomes clogged.

FIG. 9 shows an optional operation of scraping the wipers 126, 128, here for
the black printhead cleaning unit 80. The wiper assembly 125 is shown moving in
the rearward direction 78 into contact with a wiper scraper 210. The scraper 210
extends downwardly from an interior surface of an upper stationary wall or
hood 212, which forms part of the frame of service station 70. The scraper 210 is
preferably an inverted T-shaped member, having a front wiping edge 214, which is
engaged when the wipers move in the rearward direction 78, and a rear wiping
edge 215, which encounters and removes debris from the wipers after passing under
assembly 200, when then moving in the forward direction 76. Also shown in the
view of FIG. 9 is a retaining tab member 216, which forms a portion of the paliet 72.
The tab 216 rests against a pair of protrusions 217 (see FIG. 3) extending from the
exterior of the base 102, and serves to positively secure the printhead cleaning unit,
here unit 80, within stall 90 of pallet 72. The color stalls 92, 94, 96 are also
equipped with similar retaining members 216 to secure the respective cleaning units
82, 84 and 86 therein.

The scraping step illustrated in FIG. 9 may be considered an optional step if
amounts of ink solvent 130 in excess of those described above are applied to not
only the black printhead 60, but also to the color printheads 62-64. As mentioned
above, the amount of ink solvent 130 applied by wick 135 may be easily varied by

changing the contours and dimensions, and material properties of the reservoir
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block 132, the wick base 136 and the wick member 135 to increase the amount of
solvent applied to the printheads. Indeed, experiments were conducted with respect
to the black printhead 60, where an increased amount of fluid 130 was applied to the
printhead by increasing the frequency of solvent application, resulting in a
scraperless inkjet ink solvent application system, as illustrated in FIG. 4.

It was found that an accumulation of the solvent 130 and ink residue on the
wipers runs downwardly under the force of gravity along the wipers and into an
auxiliary wiper chamber 220 defined by the base 102, as shown in FIG. 4 by the
droplets of ink solvent and ink residue mixture 218. This solvent and ink residue
mixture 218 may then flow through an opening 222 defined by the black wiper
mounting wall 116 into the main spittoon 108. It is apparent that similar
modifications may be made to the color cleaning units 82-86, with the inclusion of
the ink solvent applicator wick 135 and reservoir block 132 underneath each capping
assembly, inside the chamber 106. Similarly, the color wiper wall 118 may be
modified with an opening similar to opening 222, to allow the combination of ink
residue and PEG to drip down from the color wipers for absorption into the spittoon
pad 124. Of course, it is also apparent that in such a scraper system, it may be
desirable to line the bottom portion of the black spittoon 108 with an absorbent
material, such as a smaller version of absorber 124, to assist in absorbing this
additional flow of ink solvent 130 and ink residue, 218, 224 dripping from the
respective wipers 128, 126.

Thus, a variety of advantages are associated with using the gravity drip
method for cleaning the wipers through use of an additional amount of ink solvent,
as shown in FIG. 4. For example, by eliminating the wiper scraper 210, the
stationary portion of 212 of service station frame is simplified, not only in
construction, but also in the manner in which it may be molded. Moreover, using
this gravity drip method allows the wiper assembly 125 to be self cleaning, which
eliminates the servicing time required for the scraping step shown in FIG. 9 so less
time is required for printhead servicing. Additionally, wiper scrapers have been
used in other inkjet printing units, such as Hewlett-Packard Company’s DeskJet®
800 series, 700 series and HP 2000C models of inkjet printers. When scraping in

100
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these earlier devices, ink residue was thrown from the wipers blades after passing

under the scraper, with this flying ink often landing in undesirable locations. Thus,
use of the gravity drip method for cleaning the wipers shown in FIG. 4 may not only
have the advantages of simplifying part construction and speeding service, but may
also increase reliability of the replaceable service station 70.

Moreover, the elimination of a wiper scraper 210 may be particularly useful
if different types of inks are used interchangeably within the same carrier portion of
the printhead carriage 40. Thus, if the wiper scrapers are eliminated, there can be no
cross contamination of one type of ink with another type of ink at the wiper scrapers
when the ink cartridges are exchanged. The need for a separate wiper scraper
increases the complexity of the service station, such as in the Hewlett-Packard
Company’s HP 2000C color inkjet printer which requires two motors to apply the
solvent to the wipers, then to wipe the solvent along the printheads, followed by
scraping the wipers on a stationary scraper. Other wiper scrapers have been also
designed as a permanent part of the service station, such as in the Hewlett-Packard
Company’s: DeskJet® 700 series and 800 series inkjet printers; DesignJet® 600
series, 700 series, and 800 series inkjet plotters; DesignJet® 2500CP inkjet plotter;
and the HP 2000C printer. Other wiper scrapers have been designed as a part of the
pen itself, which unfortunately accumulates residue during printing, leading to fiber
tracking and other print defects. Indeed, even on systems with replaceable service
stations which employ a scraper permanently mounted to the service station frame,
upon replacement of the service station modules, the new wipers become
contaminated with residue remaining on the scraper from cleaning the wipers of the
previous cleaner module. Thus, in some implementations the use of a separate wiper
scraper 210 becomes an optional feature, rather than a necessity as in earlier printer
designs, when an ink solvent 130 is used, particularly when applied using the wick
applicator 135.

FIG. 10 illustrates the final operation of the printhead cleaning units 80-86,
where the pallet 72 has moved rearwardly in the direction of arrow 78 until the snout
wipers 190 are in interference contact with the interconnect face 202 of their

respective printheads, such as printhead 60. Once in wiping contact, the pallet 72
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along the X axis direction, which is also along scanning axis 38. This snout wiping
step removes unwanted ink residue and any ink solvent 130 remaining on this
portion of the pen. The snout portion of the printhead communicates electric signals
between the firing resistors and an electrical interconnect portion 230 of the pen 50.
The pen interconnect 230 receives signals from the controller 30 via a mating
interconnect portion 232 of the carriage 40, with each of the interconnect

portions 230 and 232 forming a mechanical/electrical interconnect between the
pens 50-56 and carriage 40. Any ink residue or liquid solvent 130 remaining on the
snout portion 202 could migrate upwardly, through capillary forces, or through
removal and replacement of the pen by the consumer,, and cause a short circuit
between the interconnects 230, 232, resulting in potential pen failure, or failure of
some of the nozzles, which yields print defects.

In the past, snout wipers have been used in the Hewlett-Packard Company’s
Designjet® 2000 and 2500 models of inkjet plotters. While other interconnect
wipers have been proposed, these have typically been either fixed wipers located on
a stationary portion of the service station frame, as in the DesignJet® units
mentioned, or a wiper fixed to the printhead carriage. In either case, these
interconnect snout wipers were permanent parts of the inkjet printing unit, and thus
could only be replaced with a service call. Indeed, a further disadvantage of the
snout wipers in the DesignJet® units was that the same wiper was used to wipe all
four pens, which could lead to cross contamination of the inks, which may then
accidentally be wiped from the interconnect over the nozzle plate by the wipers.

Thus, a significant advantage of the snout wiper 190 on cleaning units 80-86
is that the snout wipers are replaced each time the cleaning units 80-86 are replaced.
Moreover, using a scparate snout wiper 190 for each printhead 60-66 eliminates any
possibility of cross contamination of inks. Additionally, use of the snout wipers 190
prevents the ink residue and ink solvent 130 from accumulating along the
interconnect portions 202 of printheads 60-66, which, without the snout wipers 190,
may eventually build up and drop under the weight of gravity onto media during a

print job, ruining the print job. Additionally, use of the snout wipers 190 removes
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some of the ink residue from the printhead which would otherwise be removed by
the wiper assembly 125 and in the case of a fixed wiper scraper as shown in FIG. 9
accumulated thercon. Thus, use of the snout wipers 190 prevents excessive ink
buildup on the scraper 210. Preferably, the snout wiper 190 is constructed of the
same material as described above for the wiper assembly 125, although other
resilient materials may be more preferable in some implementations. Moreover,
besides just removing waste ink and ink solvent, the snout wiper also removes any
ink aerosol, which are floating airborne ink particles that are generated during drop
ejection and fail to impact either the print media or the spittoons 108, 124,

FIG. 11 is a flow diagram illustrating one manner of operating the
replaceable service station 70 to service the printheads 60-66 installed in carriage 40.
In the flow diagram of FIG. 11, the blocks in the left column all refer to motion of
the service station pallet 72, while the blocks in the right column all refer to motion
of the printhead carriage 40 along the scanning axis 38. Motion of both the service
station pallet 72 and the carriage 40 are in response to control signals received from
the plotter controller 30. Here, the servicing routine begins following completion of
a print job, with the carriage 40 being located in the printzone 35. In a first step 240,
the service station pallet 72 is moved in direction 76 to a full forward position,
indicated in FIG. 11 as “forward 76,” whereas rearward motion in FIG. 11 is
indicated as “rearward 78,” both referring to arrows 76 and 78 in the drawing
figures. The first step 240 is followed by step 242 where carriage 40 enters the
servicing region 42.

Once in the servicing region 42, the service station pallet 72 may perform the
optional step 244 of moving rearward 78 to wipe the printheads, as shown solid lines
in FIG. 7. The references to wiping in the flow chart of FIG. 11 just refer to FIG. 7,
although it is implied that wiping is shown in solid lines in FIG. 7 from step 244.
Following the optional step 244, or if not performed then following step 242, is
another step 246 where the service station pallet 72 is moved in the rearward
direction 78 to a spit position, as shown in FIGS. 4 and 5 for the black and color
printheads, respectively. In step 248, it is assumed that the carriage 40 has

positioned the printheads 60-66 over the respective spittoon 108 and absorbers 124,
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so the pens then spit black ink 196 and color ink 198 as shown in FIGS. 4 and 5,
respectively.

Following the spitting step, the service station pallet 72 may take the optional
step 250 of moving in the forward direction 76 to wipe the printheads clean of any
ink residue, as shown in solid lines in FIG. 7. Following this optional wiping step,
the service station pallet 72 then moves in the rearward direction 78 in step 252,
until the solvent wick 135 is in the dashed line position of FIG. 7. In this position,
with the wick 135 pressing against the black printhead 60, step 254 is performed
where the carriage 40 may reciprocate the black printhead 60 gently back and forth
along the scan axis 38 to wick additional solvent 130 from applicator 135, for
application on the leading edge 200 of the printhead.

Following the solvent application step 254, the wiping step 250 may
optionally be repeated. After this, the carriage 40 then locates the printheads 60-66
in step 256 adjacent the caps 170, where the sled actuator 150 and cam
followers 152 are shown in dashed lines in FIG. 8. Following step 256, the service
station pallet 72 then moves in the rearward direction 78 in step 258 to elevate the
caps 170 for sealing, as shown by the transition of the cap sled from the dashed line
position in FIG. 8 to the solid line position. Following the sealing or capping
step 258, to ready the printheads 60-66 for printing, step 260 is performed, where the
service station pallet 72 moves in the forward direction 76 to uncap the printheads.
As a portion of this uncapping step 260, optionally the printheads may be spit as
described above with respect to the spitting step 248, as shown in FIGS. 4 and 5, and
this spitting may be followed by an optional wiping step such as steps 244, 250, as
shown in solid lines in FIG. 7.

Following the uncapping step 260, the carriage 40 may momentarily exit the
servicing region 242 in step 262, and enter the printzone 35, allowing the pallet 72 to
move rearward in step 264. Step 264 is a scraping step, where the pallet 72 moves
the printhead wiper assemblies 125 so the scraper 210 can clean the wipers 125 by
reciprocating the service station pallet in the forward and backward directions 76,
78, as shown in FIG. 9. As mentioned before, the scraping step 264 is an optional

step if ink solvent is applied by applicators 135 to all of the printheads 60-66 using
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' the gravity drip method to clean the wipers, as illustrated in FIG. 4. In a snout
wiping step 266, the service station pallet 72 moves in the forward direction 76 to
position the snout wipers 190 as shown in FIG. 10. Following the snout positioning
step 266, the carriage 40 then re-enters the servicing region 42 in step 268 and
reciprocates back and forth along the scanning axis 38 for a snout wiping step.
Following the snout wiping step 268, is an exiting step 270, where the carriage 40
again exits the servicing region 42 to enter the printzone 35, as shown in FIG. 1 to
perform a print job. Following the exiting step 270, in step 272 the service station
pallet 72 is moved in the rearward direction 78 to a rest position underncath the

stationary service station hood 212, which concludes the servicing routine.

Conclusion

Thus, a variety of advantages are realized by using the replaceable service
station 70, including the ability to replace the printhead cleaning units 80-86 over the
life of the printing mechanism 20. In discussing the various components and
sub-systems of the cleaning units 80-86, various advantages have been noted above.
Moreover, from a discussion of the servicing routine with the respect to the
flowchart of FIG. 11, it is apparent that a method of servicing an inkjet printhead,
including wiping steps such as 244, spitting steps 248, solvent application steps 254,
capping steps 258, uncapping step 260, scraping step 264 and snout wiping step 266,
have been described in full above, with the method of FIG. 11 also disclosing
several optional steps and variations which may be performed in specific
implementations. Moreover, two alternate manners of cleaning the wipers 125 have
also been shown, one with respect to FIG. 10 where ink residue is scrapped from the
wipers, and an alternate gravity drip method described with respect to FIG. 4, where
the scraper 210 becomes unnecessary. It is apparent that a variety of other minor
modifications may be used to construct a replaceable service station unit for various
implementations, while still implementing the various concepts and methods
disclosed herein. For instance, while these printhead maintenance concepts have

been illustrated in the context of a reciporcating printhead, it is apparent that they
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may be expanded to service other types of printheads, such as a page-wide array

printhead which permanently expands the width of the printzone.
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We claim:

1. An inkjet printing mechanism, comprising:

an inkjet printhead cartridge which reciprocates along a scanning axis, with
the cartridge having a non-ink-ejecting snout portion, wherein the cartridge has an
orifice plate with ink ejecting nozzles arranged in a linear array extending
therethrough, with orifice plate defining a first plane, and the snout portion defining a
second plane substantially orthogonal to the first plane;

a pallet which moves between a rest position and a wiping position in a
direction substantially orthogonal to the scanning axis, with the pallet defining a
stall;

a base replaceably received within the base stall; and

a snout wiper supported by the base to wipe ink residue from the non-ink-
gjecting snout portion of the cartridge through motion of the cartridge along the
scanning axis while the pallet remains stationary at the wiping position, wherein the
snout wiper wipes only the snout portion in a direction substantially perpendicular to

said linear array.

2, An inkjet printing mechanism according to claim 1 wherein the wiper
comprises a blade of an elastomeric material having opposing rectangular wiping

edges.

3. An inkjet printing mechanism according to claim 1 wherein the wiping

edges of the blade are supported in a substantially upright orientation by the base.

4, An inkjet printing mechanism, comprising:

an inkjet printhead cartridge which reciprocrates along a scanning axis, with
the cartridge having a non-ink ejecting snout portion;

a pallet which moves between a rest portion and a wiping position in a
direction substantially orthogonal to the scanning axis, with the pallet defining a stall;

a base replaceably received within the base stall; and



10s310%&' ()-jjjjjjj I'hFbC8 1 105!3sS 10%& ()-!3sS 10%& ()- 3sS
109& ()-"910%& ()-!:10%&' ()- 105 105 | m nm400zX6FbC8 ! F+S

109 () -! FOA0%& ()- F10%&' ()-!3sS 10%& ()-!3sS 10%&' ()-!3sS

10% ) & ()-oop\qg] g*q_qgoqrq}oP18910% & ()-!:10% & ()- 10 10 10!3 0S

109 ()-!3°0S 10%&' ()-!3 0S 11 October 2002

109 ()-rqqr Xrrr, sdEoP18910%VLO% & () -.10% & () - ALO% & () - 310% & () - 310% &
()- 10% & ()-, sdss5tw uvdEoP18910%& 10% & ()- @

10% & ()-Z10% & ()- 10% & ()-Y10% & ()- 10% & ()-vMvv5w wwdEoP18910%

110% & -L010% &' -.. =100 & < . .

ilobee 1 ) TodBobwipetbBatd by the base to wipe ink tesidhs from g mgn-nk- 1o 4o
10( 3: 910%efecling shdit pOLEoR of the cartridge through motion of the cartridge along the

6F10% & ()-,510% & (i,— xxyKyyyzdEnmbC8910%610%<&' () - SIO%<&' () -f 109%<& () -
109%8&' () - STUNE Pis Wadodte najletemains sitionaf 3 g SHIDMEPRARION) - L1098 () - 10%<&’

(o (). viern ORI L fid ar bichigBeen PO BRR N Sl BIRERGiOH. 0 0g 57
10%& () - JAMg8OK-peciPhbadles extegdingi@réthronsh%ead () -) 10%& () - ~0l mobC8910%

ioos/gé-o (()/q)&_ \(]3/\/;; ]ég;%gégé &/ée %1??%%&/@ iér_l %z <§ég§f‘n%%oejggé ?g/g(é%eg )tﬁe igterconnect

portion and the orifice plate portion of the cartridge.

5. An inkjet printing mechanism according to claim 4 wherein:
the interconnect portion of the cartridge defines a first plane; and

the snout portion of the cartridge lays substantially within the first plane.

6. A method of cleaning ink residue from a non-ink-ejecting snout
portion of an inkjet printhead cartridge in an inkjet printing mechanism, with the
cartridge having orifice plate with ink ejecting nozzles arranged in a linear array
extending therethrough, with orifice plate defining a first plane, and with the snout
portion defining a second plane substantially orthogonal to the first plane, comprising
the steps of:

moving a snout wiper to a wiping position;

contacting the snout portion of the cartridge with the snout wiper; and

reciprocating the cartridge across the snout wiper in a direction substantially
perpendicular to said linear array while in the wiping position during the contacting

step to wipe ink residue from the snout portion of the cartridge.

7. A method according to claim 6 wherein the contacting step comprises

moving the cartridge into contact with the snout wiper.

8. A method according to claim 6 wherein the snout wiper comprises a
blade of an elastomeric material having opposing rectangular wiping edges and the
method further includes the step of supporting the wiping edges of the blade in a

substantially upright orientation.
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the feciprocating step comprises reciprocating the cartridge in another

direction substantially perpendicular to the first direction.

10. A method according to claim 6 further including the step of, following
the reciprocating step, moving the snout wiper away from the wiping position to

another position.

11. A snout cleaner cleaning ink residue from a non-ink-gjecting snout
portion, of an inkjet printhead cartridge, which is non-coplanar with an orifice plate
defining ink-ejecting nozzles in a printing mechanism, the snout cleaner comprising:

a base;

a base movement mechanism which moves the base between a rest position
and a wiping position; and

a wiper supported by the base to wipe ink residue from only the non-ink-
ejecting snout portion of the cartridge through relative motion of the carriage while
the base remains stationary at the wiping position, wherein the wiped snout portion is

non-coplanar with the orifice plate defining ink-ejecting nozzles.

12. A snout cleaner according to claim 11 wherein the wiper comprises a

blade of an elastomeric material having opposing rectangular wiping edges.

13. A snout cleaner according to claim 11 wherein the wiping edges of the

blade are supported in a substantially upright orientation by the base.

14. A snout cleaner according to claim 11 for use in a printing mechanism
having a service station, wherein the base movement mechanism is part of the service
station and comprises a pallet defining a stall which replaceably receives the base for

movement between the rest position and the wiping position.
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15. A printing mechanism, comprising:

an inkjet printhead cartridge which reciprocates along a scanning axis, with
the cartridge having a non-ink-ejecting snout portion which is non-coplanar with an
orifice plate defining ink ejecting nozzles;

a pallet which moves between a rest position and a wiping position in a
direction substantially orthogonal to the scanning axis, with the pallet defining a stall;

a base replaceably received within the base stall; and

a wiper supported by the base to wipe ink residue from only the non-ink-
ejecting snout portion of the cartridge through motion of the cartridge along the
scanning axis relative to the wiper while the pallet remains stationary at the wiping

position.

16.  An inkjet printing mechanism according to claim 15 wherein:

the nozzles are arranged in a linear array extending therethrough, with orifice
plate defining a first plane;

the snout portion defines a second plane which is substantially orthogonal to
the first plane; and

the snout wiper wipes the snout portion in a direction substantially

perpendicular to said linear array.

17.  An inkjet printing mechanism according to claim 15 wherein;
the cartridge has an electrical interconnect portion; and
the snout portion of the cartridge joins together the interconnect portion and

the orifice plate.

18.  An inkjet printing mechanism according to claim 17 wherein:
the interconnect portion defines a first plane; and

the snout portion lays substantially within the first plane.

19. A printing mechanism according to claim 15 wherein the wiper
comprises a blade of an elastomeric material having opposing rectangular wiping

edges.
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20. A printing mechanism according to claim 15 wherein the wiping edges

of the blade are supported in a substantially upright orientation by the base.

21. A method of cleaning ink residue from a non-ink-ejecting snout
portion which is non-coplanar with an orifice plate defining ink-ejecting nozzles of an
inkjet printhead cartridge in a printing mechanism, comprising:

moving a snout wiper to a wiping position;

contacting the snout portion of the cartridge with the snout wiper; and

reciprocating the cartridge across the snout wiper while in the wiping position
when contacting the snout portion to wipe ink residue from the snout portion of the

cartridge.

22. A method according to claim 21 wherein the contacting comprises

moving the cartridge into contact with the snout wiper.

23. A method according to claim 21 wherein the snout wiper comprises a
blade of an elastomeric material having opposing rectangular wiping edges, and the
method further includes supporting the wiping edges of the blade in a substantially

upright orientation.

24. A method according to claim 21 wherein:
the moving comprises moving the snout wiper in a first direction; and
the reciprocating comprises reciprocating the cartridge in another direction

substantially perpendicular to the first direction.

25. A method according to claim 21 further including following the
reciprocating, moving the snout wiper away from the wiping position to another

position.



