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SOLVENT APPLI CATI ON SYSTEM Field of the Invention 5 10 The present
invention relates generally to inkjet printing nmechanisns, such as printers
or plotters. Larl y the present invention rel ates a

repl aceabl e |mmm\“mmm\“ ad cl eaner seryice station syggé?PﬁeH@Fﬁ%Q% an

i nk sol vent appligcation system which retains the solvent w thout spillage
during tran | Cr APPA CRA BLIE IRRURITEINK BSQUVENI  sol vent to an
i'nkj et pri nmmwum I@m , s—o‘r—S‘p'at'r—rT—‘_m_n?'B'e_t'v\_/e—e_n_the appl i cat or
and the printheag,.BSck~ roudd of Mﬂ.&ﬁj‘ﬁﬂ&!«at printing mechani sns
may be used in a varlety of different products) 15 20 25 such as plotters)
facsim|e machines and inkjet printers, to print images using a colorant)
referred to generally herein as "i nl'«‘m onr'cS vlcxﬂ'ﬁdnEt printing nmechani sns use
inkjct cartridges, often called " drops of ink onto a page
or sheet of grint ”Eﬁ\@prcsgﬁﬂﬁvdnﬂbm ﬁ’llaté‘o‘r gcnéraln‘gemhﬂqcmtln@WChaaﬁmsrﬁ@Ch
cartridge with a full supply of ink back and forth acros rle sheet. O her
i nkj et print nesstaitasmer plataosMae paafcpladxﬂs@'m%sy%‘t'%%‘ OB °8nly a smal |

I nk supply with the rlnthead carrla a [ mgolsérnrethe
mai n i nk suppl y“"P’ﬁ &‘&{‘JFW? %‘% cr%cgaﬁn&%ftg&ll@éﬁg%m of f axis" from
the path of pri ?ﬁ&ﬁ|wméfx\’r9€aﬁﬁ|ﬂﬁc3’solv@ntfdnﬁioub§;ﬂlagolddnngtrfmSPthjbnﬁg i s
used to convey e |n romthe off axis main reservojr t(g Qﬁ%cp fnthead
cartridge. In nwhtch-appiiasracoamstmtdges!)t@&J%ioaﬁr‘NﬁF‘rﬁé‘éﬂ? ks oirs are
conbined into a single . uni t%)gvm t h . each. rteser(NRé%[{ ,At head conbination for
a given col &0 afRASINBERAYIE weenthe apRiicpiar Mol pen " Each pen has a
printhead formed with very small nozzles through which the 30 ink drops are
f red. The particular ink ejection mechanismw thin the printhead may take
on a variety of different forns Mﬂﬂﬂ.&ﬁﬂ&é_&m-l—ﬂed in the art, such as

t hose using piezo-electric or th ri duBist ance,
two earlier thermal [nkietgpagng mes ?‘?ﬂﬁ,‘ ‘R’F%Q%usg?g)éﬁmmﬁp&gﬂ%a%ﬁ%g’atent Nos.

5,278,584 and 4 LItR@hnl hkidi rifeRsPIrinaBsHggsesng a
Hew et t - Packard %@%sﬁ%c)s g%m‘é%ﬁ epteanﬁ 2802 t her nal, lgg% aup rrier
| ayer cont ailpi ngolbﬁalm cdsfanmiadosgcmdly\ﬁmﬂ nyAnk. o T hessdnigetnantiae ?;’88 g beetavxeen
a nozzle orifice pI at e, daﬂ%ﬁ“ etg][ %éltg%%rﬁdrgg&@ymyé%@ drak&t of

typically cont aiifide ter e nts, such as resistors,

whi ch are energlpéggm hﬁa{lc inRfet Pirkthedhirigns\oaip an i’rﬂ:tdamdgurmﬂbef\%l supplpn’

heating, an ink I's ejected froma nozzle assqciate W|th t he
ener gi zed resi stofink back and forth across the sheet. Other inkjet print mechanisms,

“off-axis” systems, propel only a small ink supply with the printhead carriage across
20 the printzone, and store the main ink supply in a stationary reservoir, which is

located “off-axis” from the path of printhead travel. Typically, a flexible conduit or

tubing is used to convey the ink from the off-axis main reservoir to the printhead |

cartridge. In multi-color cartridges, several printheads and reservoirs are combined

into a single unit, with each reservoir/printhcad combination for a given color also
25  being referred to herein as a “pen.”

Each pen has a printhead formed with very small nozzles through which the
ink drops are fired. The particular ink ejection mechanism within the printhead may
take on a variety of different forms known to those skilled in the art, such as those
using piezo-electric or thermal printhead technology. For insténcc, two earlier

30  thermal ink ejection mechanisms are shown in U.S. Patent Nos. 5,278,584 and

4,683,481, both assigned to the present assignee, Hewlett-Packard Company. Ina



To print an imge, the printhead is scanned back and forth across a
printzone above the sheet) with the pen shooting drops of ink as it noves.
By selectively energizing the resistors as the printhead noves across the
sheet, the ink is expelled in a pattern on the print rreg?g toa{bor
desired image (e.g., picture, chart or text). 10 The no#ZPER©CROE ¢§5i cal |y
arranged in one or nore |linear arrays. Pf nore than one, the two |inear
arrays are | 0CetliSifenby battiflaafdh cinfigiil danskls smnapdrizaiisroctombesiiot her
and perpendicular to’ the scanning direction. Thus, the |length of the nozzle
arrays defi neslaatpd betwesmanbzzber orifn glateTangta substratef layar) Thig subsy3ie|ld€r of one

array were continually fired as the_printhead nade._one raver se
through t he pr PFAYKESN1FES “‘B‘éﬁﬁayéPfgeﬁi?rﬁpe&enfsnﬁuc\g\&{lglS%gsrr)rg)g%h%ﬁéthe sheet .

The hei ght of L 5, 080hehSink WA 6 vAdfzitEWRhinbied. dbpon Ivbtidghen pkn) t he
maxi mum pattern of 1 nk which can be l'aid down in a single pass. It is
apparent that dheles pegettaf frgm kmbizgassoditedwits the epergizad resli®ed i f the swath

height is increased, That is, a printhead with i der, t quire
fewer 20 passes acrd89rnhE ‘%%tﬂ[‘)"cﬂ"}ﬁ‘i‘qa s *ﬁ@egﬁ?&a@gif@\é\%f &5%% %owréere
passes woul d i EIBAREC whiRHRARK otfil dbd}S oPIrkidS iiovab.CHARItively

SO as t p

"Thr oughput," a nown ages-per-mnute rating, Is often one of

maj or consi der ahérpiingttheiesidtoplustiamranthead aloyzemrisn thgebeati thyinkhs epelied nt i ng

mechanismto buy. Wiile nmerely | engthening .the nozzle array.to increase

t hroughput may 1%@@%%%14@%@5@??%&8@&_@% AL9eG i%@“‘é‘%"t%‘“ﬁ%%ﬁ{ﬁl i sh,

this has nﬁb begn ns%s%?éﬁ'gicg@[ ar}zl?lgmlonkm‘hﬁﬁe IRRASartays. PRkdor€thh@bre, t her e
nd/ or nuf-actu

are sone physical "a I'ng constraints to the size of the
substrat e | ayerhanwollingat difayparenddarddidethy-sideeonghs printheadj parallsh toinkeads have
been limted in swath height to around 5.4 mlljneters)  f tri-ghamber
col or print hea@?mﬁn@%ﬁmch@W%ﬁ%‘W H]’cg]?fglpﬂ'aﬁ“sr &'8 ﬁﬁ')g*hog% ‘GE1Tr one
printheads, su dctﬁln@s(,:é( RidsOhRGeR B8nd. SRhal B, i hl 2 RRHIUIShe birayt Were
printhead) typically a sBrvi’ce station” mechanismis nounted W thin the
pl otter chassi sofitthallg fipdd asttikemihtiead niade omeethphatetraverse trbughi the pfipizone, 27
Sept enber 2002 nai nt enance. . For storage) or  duri non- Pr.i. nt i eri ods)
the servi cd5st ahapaer syt pf ipkwould apgeat op thsheg: @g’f’%&?ﬂwﬁf“éﬂ"%‘g?ﬂg‘ﬁ%“a| ly
seal s the printhgad. oA N{ha R BRnS pafeh 8 Mk MichSeiBe REPs ar e
al so desi gned tagﬂ?eaé?vﬁl&tzdac@tpéf?ﬁrg%& such as By bei ng connected to a
punpi ng unit ordownliga siglasd.sm t hat draws a 5 vacuum on the printhead.

During operation, clogs in the printhead.ate riodically cle firing
a number of drops oflt SARPAEHM G e_éB?f’H °2P"‘B‘H’eg fﬁs‘g‘_?eztlcggg? W_céasﬁ%@éggw%om as
‘spitting, " w tl@iéhb% i@edsq. ﬂ&t%ehgﬂmﬁ&ld!»ﬂ@{@mdcﬂs@mﬁ SR UldlraqYe fEveerer VOi T
portion of the Sétvice station. Affer spitting) uncapping, or occasionally
during pri i nghassesadrossahe shzet thPrist tht Entite ihage candrfewerpassomwenld ingrenss thehat

W pes the printhead surface tQ remqgve ink. residue) as, wel| any paper
dust or other dbigughput phthe pratipgmechapisy- o?;ﬁff’ﬂ%l‘plugc%ls%}(nciw&sq%i nt head.

Ot her service | O} Sninfie! RUNeh bR of ni¥j 6t doesiamAtss $hat 8 palckasr ar eas of
t he pen adj aceﬁ{ag%go&?ﬁ%lh?%lg&g{%’ecti ng nozzl é_s. For inst.ancef a pair, of "nud
flaps" in the randBkes if A6Gding avhichdEinbeg kehanisol torbuy.nhéle mer¢ly feagdiening e

regi ons beside the 15 col or ,nozzles) while a "spout.w per" i.n els
2000 and 2500 [38%nefHeATaydP HICrs g]b?“éf“[aérs’sc"%\ﬂ’plgeglc?‘%ﬁnc\?gr %% Id@grface

under neat h | | i P&k tRErmiaD Bk fRE Pens M pditiduigsthere
printers an%npﬁég%dﬁghithﬂﬁgﬁﬁ%go °%§gt he pr esentjlz:ag‘?:sniS néee, t he

Hewl et t - Packar carCpsmeplyysivhl &alioo mntifajtufng ednswrainta to the sizapf e subsHatedaysF i t y
and contrast of the printed image) recent research has 20 f.oc

i mprovi ng t he iwithipthegprinthepd. H he pesd 'a‘a?‘cn{‘éﬁl,ea‘ﬂw eaﬁ‘f‘é‘;“f‘%t‘“ %?ilﬁﬁplgl 5‘ With
dar ker bl acks and_nor. i vi-d.col i: Hgﬁ% inthdads, RAY SrobRE 2. 5mm
devel oped. Theglé) aﬁ?@%ﬁ%—‘rﬂa@gﬁgﬁeﬁ@f%g@% a irgﬁgfﬂé%l I ds cont gnt t han t he
earlier dye- bas@HoitdkshaMhtichifor apubitBorme panthéadhenctogsthilachipridéeadst y for t he

new i nks. Both types of ink dry quickly, which allows i nki,et"rgr'hnt.imngs
mechani sms 30 f or m hTageleapandnrgtest thegrmtizead, Sypisallydf 'isgrviee sl Becany®

ical plai I ' ted
papors, -t anspaPelapoeie P lotele gl b AR el B R S ol e

face plate clean for cartridges using pignent based inks has proven quite
chal l enging. In the past, nultiple inkjet printheads were w ped

si mul taneously, all at the same speed) which was fine when all the
cartridges 30 contained the sane type (albeit different colors) of ink.
However) these pignent based inks are | ess viscous than the dye based inks,
so the pignent based inks




4 27 Septenber 2002 require a slower w ping speed than that previously
needed for dye based inks. Yet, there is a lower limt to the w ping speed
because too sl ow a w pe wi cks excessive anounts of ink fromthe dye based
pens. This excess dye based ink eventually builds-up a residue.on e
wiper) leading to less effective wiping in the future, gi@PﬁﬁpFrggﬁother
probl ens. For instance, excess residue & ound the wipers may lead to ink
bui | d-up ar ounghal@as@" \Hof Stofalz@lor @ringMuncitintiag periaisnthasérmiat statibrs caps.
Printhead cap contam nation may |ead to shorter cartridge |life because

i nef ~' ective capplingciy aicaphingsysem whiek hermetiepdlysealpthseaatheadnqzglesy  a

scrubbing type.of w ping routine is,preferred,t . = 10
pi gment i nk regrPH’lfé’“%"B drﬁ’ﬂl?ﬁ'hsedgléfs‘fapf pre glsp agiclé'?e%\r}moyem{/\%gm}sﬁe@?to

acconmodat e t hg,gye b?@éiﬁg chiHested I EpIhRRE ufiOsr dthe nitcBarkdn taedm@dsank is
prevented from making ful'l contact wwth the residue. Instead, the w per

ski ps over Hunpacufimranetie prictheadh duriag opératonptigaeintthprnthcad sre pesiedigtldy i n a

jerking or stutteri type of noti.on, [ fails,to.re . i due

from the print piéagd B?ﬁr@gﬁé‘“@ggrég,dr%ro}mﬁ%ﬁm@’ ?aggf’gplcfg%&ﬁbﬁgn{sc?%oke t he

wi per for the &D&?&L{(sg O o the Wi ShidRsh g oBSle O e "shitBod aksdridie T esi due,
nk “ove

whi ch sneared el the orifice plate rather than renoving it. Thus,
any conprom se pomioabf thepeivivg stadomccommodat e t he wi pi ng needs of one pen was
at the sacrifice of neeting the needs of the, other tr{rﬁ As t he

e of pen..
i nkj et industry i nvASET PARIBE URERRPHIE: AR ITERIPrALY. AYg P ‘Egt%%sgé?{é‘;‘%"is 20
toward usijg_PELBASRALe B cia8FheRAMPENER WL B PARAHEd Srtiab rérfodedian i the

i ndustry as an axls" printer. Recent breakthroughs in technol ogy have
gi ven hope to gaidekapiwal & apy pafichdustiomathér dabiistiat lmsaoltectediogtihe fa & one

inch high)) which is, double the height previously.obtainable) and future
devel oprent s nﬂ?“ﬁ?@%@‘&%‘oﬁﬁf"“&ﬁ%‘%ﬁgﬂ%‘r"g PRy, W’%g‘ﬁﬁ‘g’?m%%lf:aena{ aeslrég are a
vari ety of advgnt : &l ']};355- hé B ek NESEinSthdcedx pair S iniifd f@s’Sst ens,

t he possibili t?‘kﬁggﬁﬁg‘%‘é?@%t ‘ﬁ:gf]%\ht bri ngsnon cgt hiérr pr obl eﬂr?_g whi ch have
not previ ousl y thearodeTa00nd782C Desidht@eolérdnkjeiprintary e ragions besidathe

B it head Bt hgoler eaish Wil Eresiog T Bube gds sofl a3t bisERale b5 | onoc!
pri nt hea i _ , 2o b
semi - per manent ; NAL U & 0 wiph§ r beditdl Sufice bhg At &fSlbiES irfigtesrnatt 30

consi derations tor ‘servicrng, such as howto store ink spit over the
printhead 27 r&gmi efitheper 00 thesé ptintens andipldtttrs Wothdeuigsold tykthe pespaptie from

t he printheads wi.thout any. appreciable we h l.d decrease printhead
life. To accomdfsigneesthe Elcvde&rl%gk% QE‘PWe‘jairpéi? ﬁi“h‘l’ccﬁgﬂg‘if%ﬁt, such as a

pol yet hyl ene gl ycol {'iBEG, afecumg{ll nch conasst BE@e pHaRd imAgd, RReddireseli?cRRLA0Col or
i nkj et printer, sol 3("6‘55{5#)& Hew e t-Pcackard Cor?pany. Iagn this systemthe ink

sol vent i s 26t orfechsédomingaoving thedak itselfs o pravideaquitkas mage watetfas BABYRECK i n

intimate contact, with reservoir,. wth this rous, .bl qck i

appl i cat or port‘Y‘B}‘fi*’é‘SPﬁgE‘éEF 3 raqse P{“’\r’g ?ﬁé‘;}"twg‘?ﬁés" I@%Stq’_c?ﬁ%??%\é d\?\ngcpl) ean

contact the ap eﬁ?éi?ﬁnexg-%&?ed‘%&%av@?“%ﬁe@%ﬁ@S&téxﬁ%z&ﬂﬁé teRér@ye-basedol | ect
en W pe

PEG which is t across the printhead to dissolve accunul ated ink
10 resi due and ihks, dhizhsesultainrohigher opticabdeasitnfor dfe repGnky Both types okiRkad f ace

g d plastic SE¥apeRy. hcbalrv U EiBs Ve e aUNERRTEY FReBf pes °
fromthe wiger QKEEORK B&HHI YN %conomical plain paper, as well as on recently developed
specialty coated papers, transparencies, fabric and other media.
Indeed, keeping the nozzle face plate clean for cartridges using pigment
based inks has proven quite challenging. In the past, multiple inkjet printheads were
wiped simultaneously, all at the same speed, which was fine when all the cartridges
30  contained the same type (albeit different colors) of ink. However, these pigment

based inks are less viscous than the dye based inks, so the pigment based inks



t he next w ping stroke. The PEG fluid also acts as a lubricant, so the
rubbi ng action of the w per does not unnecessarily wear the printhead.
Unfortunately, this solvent 15 systemuses many parts to acconplish this

Wi ping routine, with nultiple parts requiring multiple ling c ,
ordering, inventory tracking and assenb%. Mbr eover ) O\éfg‘?mggﬁ’?&gb?ne of
the printer, the PEGink solvent may ne to be replenished to naintain
opt I mum pri nt h?@qgirﬁgrs%!“f& in%%)cga’mrﬂyat Bieviolifly hBadRA Fdr@ye Hise@irdks Metf 0 one
aspect of the present invention, an ink sol ven%l system application system
is provided fothegd Banbwer lianit iondsg elipipg speed barduderioaslowrakyipe Winks axqeprgve
mechani sm The system includes a w per which wipes the printheag through
rel ative noti oRmEpnis REink ffom Pi‘éél_éie EA?'FGSPF@ ﬁ&éf‘cgaﬁﬂ? Wecgg‘}‘}%ﬂﬁuaﬂéservoi r
body of a 25 Tl ROL ARLBE fieAber, RadiiR (AGRRIRCWIifind in inBHutBRl dent
whil e an applicator "w ck of a second porous material Is |located to apply
the ink sol gentwellasbliRr probleinse &dr inkancenexceshyesidife artrndphd wiphesawryileaddpought

into contact with the applicator w ck. The systeminc|udes an ipk solvent
di stribution minkbleuildyn aspundrthespwice satiofe cgwp»ceﬁtﬁmma&r@? RS E‘%‘é‘f‘?ﬁ& r

body to the applicator. wick. T, Hg“tp t IiR8Rlivd &8piaf ma

print head and tCH%CW‘%’é‘."\?%‘%’h“é%ﬁ%‘gr w%%gca{tﬁ%é%i“nfgggo velelnt fr“(,)m ?ﬁegedée of
the printhead 3gdRehifuRa i Bepriadesd.of the printhead. 27 Septenber 2002 6
According to a further aspect of the invention, an ipkj rintin

2 t .
mechani smis provi dédtuadlyi axerubbingdyee ofoppng setsing i3 Pfﬁfegt’gﬁ’r‘ﬁ‘?ﬂ‘ﬁlé"‘a'ﬂ’g'k\‘%aner

service station.system describe . %‘.gfgg : il hhfdaspect
of the i nvghti @ﬁ%’x%{'ttﬁggtrﬁ%guei ééonﬁgbe%\eﬁﬁﬁa?égr c{nrekgl I ﬁ’s? g%lc'dit%%egt priﬂﬁt head
in an inkjet prhddyetaseiiake tieStiperosthepidnaat based inttds prehentslt feps makingt or i ng
an ink solvent in an ink solvent reservoir body of a fi rs&g&gr us terial,
and transporti rfgllwmaqtn\kﬁlslbfrV@ﬁﬂe-flr"é‘ﬁ?‘i»ﬁl@%éi{?éwems A IQRPF cat or

wi ck of a second porous t erni.al i i I I: j ntacting
step, an edge 'lﬂffem%'f’f PRES cr(")g\é\qag‘g sgjlg %@gslﬁgg%ﬁpew%&%?ﬁg t he
contacting st efild (3 rdilowe thOFERIdAs FoMahs peitheadh én sumpd ¢asest duringithik faster
conpressed with the edge of the printhead to apply the ink solyent fromthe
appl i cat or Mi ckwipingstrokesthp wiper fierthe piggent taseddnk ﬁqudrimQ e %F glike o
applied ink solvent is.Ww . j liQSeukhe
remai nder of ”{gS‘f,‘ﬁ»H’?‘}?ggg‘_%g‘ é\%%\%lﬁgﬁr goa|ﬂgpkﬁr§%t§é€§e?gﬁvﬁrvgéﬂti onis to
provi de an i nkj &l cBmprintisdin kliefipiioiasconvhodate theiviiag needpofi anetpemwahatal th to
reliably produce clear crisp images, over t'ﬂe |ife of the printing

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

As the inkjet industry investigates new printhead designs, the tendency is

20 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

25  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

30 considerations for servicing, such as how to store ink spit over the printhead



Anot her goal of the present invention is to provide a replaceabl e inkjet
printhead cl eaner service station system and printhead cl eani ng net hod,

i ncludi ng an ink solvent application systemwhich retains the sol vent

wi t hout spillage during 20 transport. Another goal of t resent .jnvention
Is to provide a repl aceabl e inkjet printhead cl eaner se i@@teﬁ%ﬂ?@& system
and printhead cl eani ng nethod whi ch appl3 es a consi stent anount of ink
solvent to an ki@, 48 hovhe dsbeiRBASIILE BB mAhe E@mﬁéddgwmblhtamj/amed@ﬂﬂu\een a
sol vent applicator and the printhead. 25 Another goal of the present
invention is towverthat deildideceqpbapribdad lifkj et print head cl eaner service

station system and rvici t hod whi.ch. mai ntains printhead,]|

particul arly when u?"rﬁ“ﬁf@&%&ﬁ@ﬁt‘v‘%}]g glé'ﬁﬁ’nlvﬁeﬂﬂﬁéﬂye ’rsluglf fet slg’ céﬁr?g%ngr
print heads havig)ge (945 cithBuid s bb Redigrtho Hpatp tmogememmasﬂm
(about one inch): Bricf Description of the Drawi ngs 27 Septenber 2002

FIG | is a erspeiy the&lewilawPaskard fonfpanyn Ifthissysterk jthetinlppalvant isgtarediini sm

here an inkjet plotter, including one formof .a.replaceabl]e.inkjet .

printhead cl _ean@r’o‘égél‘?ﬁl‘%s'écthe?ﬁia ??_Sg‘f/_g‘[ ﬁ?‘gglloci(ﬂ‘é"‘é ee‘fﬂ"?‘ﬁcL"\‘/"é‘lﬁﬂégﬁfvoghom

here to service,fy §fl pbus bighl thg%n'éﬁbli@a&or%hmn@a&%dmﬂhhw Might éhel ar ge
-25mm (one inch)

print swath) for 1nstance about 2 w de. FIG is an
enl ar ged per spedistorgeric veiperafan coetact épl appbcitdre The mipar encytstdress theyapplieatarhown

' t I Ci th i d h i nt heads of, Fl . FIG 3 i
Bl ar ged. oxpl odeoes BBbeHss ABHMAEA acibeihaprahre to icpalte sl Bt

cl eaner uni{, of .the. %rtggg&gﬁtaq,{,},g@c}éﬁeéﬁﬁé%ﬁla& bittheprinfHlesd fafle toSre@f

enl arged, fragnented) si evational view of a black printhead cl eaner
unit of the serfurther cotledtionnf mksesidneo fThE mdper thepmawies gerasssyrigid plosticserapeion

ent ar ged, 11 Sqrienvaene drabyedinkistfu N HER LR Tom e grrs e e Rears
: | eaner uni t of b RE3pikh Sold! Ak PRONAA 8D Bbts b Fublieant 36\ b detiof ¢ t 00N
of the wiper does not unnecessarily wear the printhead. Unfortunately, this solvent
15  system uses many parts to accomplish this wiping routine, with multiple parts
requiring multiple tooling costs, ordering, inventory tracking and assembly.

Moreover, over the lifetime of the printer, the PEG ink solvent may need to be

replenished to maintain optimum printhead servicing.

20 Summary of the Invention

According to one aspect of the present invention, an ink solvent system
application system is provided for cleaning an inkjet printhead in an inkjet printing
mechanism. The system includes a wiper which wipes the printhead through ‘
relative motion of the printhead and the wiper. An ink solvent reservoir body of a

25 first porous material is impregnated with an ink solvent, while an applicator wick of
a second porous material is located to apply the ink solvent to the printhead when an
edge of the printhead is brought into contact with the applicator wick. The system
includes an ink solvent distribution member which transports the ink solvent from
the reservoir body to the applicator wick. Through the relative motion of the

30  printhead and the wiper, the wiper wipes the ink solvent from the edge of the

printhead across the remainder of the printhead.



thereof ready to receive ink spit froman associated color printhead of the
printing mechanism FIG 6 is an enlarged top plan view of the repl aceabl e
service station systemof FIG 1 shown ready to begin w ping the col or
printheads. 20 FIG 7 is an enlarged side el evational vjew show gg he
bl ack printhead cleaner unit of FIG 16wi pi ng the bl acik TSP ¢ solid
I'i nes) and showi ng in dashed |lines an applicator thereof applying an ink

solvent to the bl agkopdihpideRethefdsfect 8f the irventéonl ar Dkjd! mirdmgenehatisonal vi ew
showing a color printhead cleaner unit of FIG 1 capping. an assocj ated

col or pri nt hemgprovidedrs@cl@dinga saplaseably igkigt prithgad sleanss seVIERS BRI ™ wi per
portion of thg bl.ack printhead cleaner unit of FIG 1 just prior to

scrapi ng ink SCHbRIPYOm t he wi per portion. FIG 10 is an enl arged side

el evational Vview Of tNGnPtAGH Sbinkf Rped o ihe@nehtist) atmettfodfs frovilled fimwn wi pi ng
a snout portion of f‘%e BPack printh%gd. 30 FIG 11 is _a flow chart

illustratifig clesimpesmindjeoprimbeadiicamipkist printingaaesharismg Thp@ethed Ble
service statiqgn system of FI, . .27 Sept.enmher 200 ' ription
of the Prefer HEdteRRB ﬂ?‘ﬁ%‘i‘b’%—f vent "?‘l‘r}ﬂgf?lé{%&csgwog%@g{’%e%%p% an i nkj et
printing ”ECh?fﬁiet%iﬁ]é allElrns {swiwg (RSBl bRk rBin thE RE&esir BUly te@anapplicatoed in

accordance w prese I nvention) 5 which may be used for printing
conventi onal eligk sfaaetond pormls aratdrial wbich isdongressibleg Duriag 2RENACHRS SHHiPgyh

gqual ity poster-sized imges, .and the like) in.an {ndustri . | hone
or other envi rogdasaf theprnthead contagts 'S‘ﬁﬂ?étgm& rpdm,‘}‘ﬁ eacr?ﬁls?%r%rp%{tgf%
comer ci al,}y avai , fd DS ; tdaavilt thebdge®f Megiihitieads t hat
may enbod)’bt h%"%ir"é%gﬁg ft%&%%@héﬁ%ﬁ%g%g@%st op print egr&s portabl e
printing uni t s aphly theprilesodvent fromnizsapplicaierovipk puto dhespringhead edges iFigally, in

Vet i on ar e SWpgg skt ba ePHea Rk BRFTS HRRTOL R gt sia b BEER
the remainder of the printhead. .
An overall goal of the present invention is to provide an inkjet printing
15 mechanism which maintains printhead health to reliably produce clear crisp images
over the life of the printing mechanism.

Another goal of the present invention is to provide a replaceable inkjet
printhead cleaner service station system and printhead cleaning method, including an
ink solvent application system which retains the solvent without spillage during

20  transport. |

Another goal of the present invention is to provide a replaceable inkjet
printhead cleaner service station system and printhead cleaning method which
applies a consistent amount of ink solvent to an inkjet printhead regardless of
spacing variations between a solvent applicator and the printhead.

25 Another goal of the present invention is to provide a replaceable inkjet
printhead cleaner service station system and servicing method which maintains
printhead life, particularly when using permanent or semi-permanent printheads

and/or printheads having a swath width on the order of at least 20mm to 25mm

(about one inch).



Wiile it is apparent that the plotter conponents may vary from nodel to
nodel , the typical inkjet plotter 20 includes a chassis 22 surrounded by a
housi ng or 15 casing enclosure 24) typically of a plastic material,
together formng a print assenbly portion 26 of the platter 20. ile it
apparent that the print assenbly portiqn 26 may be sup&arsteéﬁnﬁ’g‘?rzg]%sk or
tabletop, it is preferred to support t He print assenbly portion 26 with a
‘pair of |eg assenblies 28. ThesiirPek@iptid AtsODRBEings pl otter controller,
illustrated schematically as a mcroprocessor 30) that receives. 20
instructions from &lGokts ajewipedivevigw efxine form ef@pnkieprinipg ReghanisMy ok sona|
‘conputer or a conputer aided draftin CAD) c ter . hown) .
The plotter cdifs# inket ig@“‘??di?c 83@3 8 g)f”é‘tog)"ir??&g%bﬁ%hﬂgg? %&l%ag?&;a%%uts
provided t hrough;a é&?%ng%@exﬁﬁﬁthétp?ésaﬁ itleRidraYhda Rer®d sdiicelacerdifed on the
exterior of the casing . A nmonitor coupled to the conputer host may al so
be used t o sdi sqff-ais iikia pinthedds eachttiaging tadargnpd® swpty far dpstange@iPubs t he
plotter status or_ a particular program being run on the host conputer.
Personal and d#afIMAEORIRHUMES, their input devices, such as a keyboard
and/or a nouse devigg, ' neBlelservideameoski | | ed in
the art. A conventifgﬁa?'%ewgegpﬁ%ﬁaﬂckg%é&egm (not shown) may be used
to advance a C%@fchf‘dh@ﬂﬁ pribeetserviciny tha videsiath [BhtticadnefFIBol 1 t hrough a
printzone 35. 30 The print nedia rra% be any type of . sui éaé%l%i?ﬂ]&et
material) such as pafes is yesiasgedisyal H?le"é”tPF?‘b‘g‘/’vt‘er“éﬂg%‘SfP HéPes) “nyl ar) and
the |ike, t for, c ] okl _Pept enber 2002 9 -
enbodi mantﬁ)lus' %f'er‘sﬂ(‘:?alg%}é Jgﬁlﬁgf%‘tgggricgssatﬁﬁﬁe%??‘n?fF;irg'disum A carrjage,gui de
rod 36 is nounted tFIG, hes ahasspal, BRemantdefilaecvtivoanmiwof ailpk mEegdt 1  he

gui de rod 36 slideably supporting. an inkj rriage 40.for el back and
forth, reciprodagneyun r%?f‘flﬁfeﬂﬁfq“rf'ﬁ’i‘ﬁ‘ﬁé?g@'qﬁ@m%ﬁ&&@g}r{ri age drive
mot or (not sho SR A®lack BEntédd | age 40 in response to a
control signal w?')ecgg%d dt%frgcoc}ng%?ﬂ(eg@oﬁgt rol IagrBB%. To provide carrj a%g

posi ti onal feedbackFiGies aréniloped, fagmetted kideelegsional Gometaealorpaintizad o | i ¢

encoder strip (not shown) may be extended g the | th rintzone
35 and ovel5 t heleansr ynito eﬁeégp@)wtmsme%ﬁ@n‘izw%Q?E%nge“ codoenf r eader

may be mount edm%&oﬂl%g?b%%c rié@%ﬁtﬁ) m Rh h&bO8Rd cH8f priBRd 40 tHe@rintegl 10
positional informationr provide y the encoder strip, for exanple, as
descri bed i n Ungchanaghent No. 5,276, 970) al so assigned to Hewl ett-Packard
Conmpany, the assignee of the present invention. -The nne oRsRYd S Ng
posi tional feedbackFichfds anenlyged/ on P{aﬁé"%‘&’ldg%Fep?Pﬁb esregléécfes(r?%uo{r?ra& al so be
acconpl i shed i Iy : thcdidiosidtiekdd. | ed in the art. Upon
conpl eti on of g?ﬁrﬁ{?ﬁ%ﬁ%ﬁgﬁ%}é@éﬁn@‘ggrri ageq}z%l may | 5 be useddto drag a
cutting nmeghani sm aEIGFds anenldrgeddide elevatipna) viswr showingothe blagk prthegdi o0 sever
the i mage fromthe remainder of the roll 34. itable c Ghani sns are
comrercial ly aV'&P‘FG&HP’éOfHQDééY‘BWBBIC té%@“&ﬁﬁ“’?u‘:’»’o%ﬁgh%sr g’g%‘%rg%s) pr oduced
by Hewl ett-Pac 1RIRA Wi £Abd1fine GRlrkfs8rvahRo thidWadkrpeindesd. assi gnee.
O course, shegghg%\%ri n%}S%c%{Otgg%a%cﬁ#gﬁP%hed isn a variety of o f]er way's
known to 20 those skic.I8d6an enladged sid¢clcmnmiwi§:wslt0mg'¢¢@@m*ﬁ‘fj%‘§?ﬁ"lﬂe"et
printing nmechani sm rrac)é al sqQ be used %f)r l(grrinti nt? i mages on pre-cut sheets,
rather than onupiaf G Jsapringian sssoecigted solagprinthgady e o nt zone 35, the nedia
sheet receiyes ink @00 bakd fivelg8) siowihe aviger poAiok of the blzekt ri dge
50 and thrgé mnoch?gﬁplgg?glﬁlagﬁipéc}gée%rli dge5852) %4 2t ?ﬁd 56, shown in
greater detail priatheidzledder ditieofRIG! I judtyrivr SOscEpirg ink agsidye SroMehe ¥4 ed " pens”
by those in the art. The black ink pen 50 is illustrated herein as

contai ning a pipgri®nt - based i nk. For the purposes of illustration) color
pens 52) 54 and 56 escri containi Blacly gritipeaddlenmdc of t he
col ors yel |l ow, mager%ii’ ‘g’d&a%?’ﬁ%%"‘?%"s’%@g%“ég?y?é“};ﬁ’{lﬁ%uéh ?rt’ i s apparent that
the col or pens a3 PIGEYshalva Wisiaeh Shdut Bortiph gfmbabldokpedtheatks in sone

impl ementations. It is apparent that other types of inks ma %L(i;sglsn!% used
in the pens050-56) ﬂ@hllasa@awaﬂ\ﬁﬂﬂl%ﬁétmqnﬁk‘?,‘h%‘s"f\ﬁ%ﬂ"}c‘%"rﬁ?}br| 0

the replaceable service station system of FIG. 1.

is




10 27 Septenber 2002 conposite inks having both dye and pi gnent
characteristics. The illustrated plotter 20 uses an "off axis" ink delivery
system having main stationary reservoirs (not shown) for each ink (bl ack)
cyan) magenta) yellow) located in an ink supply region 58. In this off axis
system the pens 50-56 may be repleni shed by ink S convéysatethebddi? a
conventional flexible tubing system (not shown) fromthe stationary main
‘reservoirs) so only a snmall ink supply ds propelled by carriage 40 across
the printzone 35 which is |ocated "off axis"” fromthe path of printhead
travel . As used herei n)pifaRed BEstripgion of tire Prefertedi Eigbddinmntsal so refer to
‘repl aceabl e pcinthead cartridges where each_pen has ar se.rvo'br t hat

carries the entireFIGK iJupisley ansmbediment 9f ap kil RENYRECPATBRSN 8 Bver t he
printzone. The illustrat.ed pens,50. 5 54 V&ie Bldsiit iGRAGoH0) b2)
64 and 66; re @am|‘@?°%$§ﬁ§%é o |g/°gl$r§/acgplce&3%&ivﬁ %ﬂng oxm an i?rage on a
sheet of nedi gndh hay ﬁé\fsecpfdr?rrim&g&oav&tiomeagnédﬁﬁg aad aphitevhivalabtswid@s,6b have
a large print swath,” for instance about 20 to 25 mill i_qug%er? gﬁgout one
inch) wi de or asvelkrs high ghalitghostarsized @ngaes.fof SigdiksainRn TR O6HCept s

descri bed herein may_ al so, be applied to | -1 K] oript.heads. The
concepts di scﬁ%@%&r ﬁ@f’re‘?‘\‘f"?'g?e 1 82R1RY of ne%-j}:pt) ?%‘f%ﬁ@%‘gﬁ%%appl y equal |y
to the totall y,renlaagaRh@abld o ins@atd, 6oflg6Sthe pantil thechsnitmas thaemay | ust r at ed

of f axis sem -permanent or pernmanent printheads) although the greatest
benefits of tkmbbdy thetpratmedneytiemrinelidsyddsk topaginters gortable Rripng s system

where extended 20 printhead life is rticul ar des] THe print heads

60) 62) 640anGOIBGTSe‘é‘HP?r%a\’/‘gC‘hW'B?rF’fai“gZacﬁllngtéé“%h%ﬁs’gg%ﬁ?éﬁ%ylﬂ)gf nozzl es

formed theret %mn%ﬁm@(ﬁ%@ﬁtgﬁf 8 bleskii @Wenfich 4rb ARSrakd inl tReledvirohimentar t . The
ea

nozzl es of each prin 60-66 are typically forned in at | east one) but
typically ' twbanhinkgaploter2lys along the orifice plate. Thus) the term

"l'inear"” as used herein may 25 he interprete . j El'toOr
substantial |y |ine§{")“l°dhl§aﬁaa§°‘l‘ﬂ€fh’§@?‘f{§i% 8 é‘?‘?‘ér’n’{gg@?r’e t%&{sl |ght_|°y of f set
firomone anotnllﬂ,%re), tﬁ&?ﬁi‘éﬂqm}éﬁﬂot{cﬂZ@ir&itﬂéﬁﬂcmﬁm@ﬁmnhdcdwhdubmgar array
is typically aligned a longitudinal direction perpendicular to the
scanni ng 4si s ca8hg eadidsutel R4, typreghnofsf plegictmatgriahyogethcs FAFMMIEAPEMHe maxi mum

i mmge swath for a singl.e of, th ri,nt h T il i nt hcad
I60- 26 Zre theraﬁ%mbi’lop‘?"HRi‘ Zggt;s)‘rh? H‘Ph&"?&’?)@ﬁ%‘ﬁ%ﬁi’g}%‘*’g&?%%t dt'%rg‘g%%?m g{”: nt headg
may be used) lﬁ)ggkbnafs Af@@ﬁr B Pg&teﬂ'lbi aRlebinbaklasp, iTi @rdftreddmlsupportrthdipands  60- G5

typically inc e ap 1 27 Septenber 2002 of resistors which are
associ at ed Wi tassehitdy pariigh @6 withjppair ofi lsg gbsembliesa28s cihe plttsr 222V 5 bubbl e
of gas is forned which ejects a,droplet .of ] n Eivddd onto a
sheet of pape ;Equpr f’ﬂ‘@m&r"i’ ﬁﬁ‘?ﬁﬁtgd ﬁeﬁﬁ%@ﬁé%ﬁ%éé@ggsu}%g ’ %anlz‘Jﬁt head

resistors jre iﬁﬁlaﬁgsﬁsw%rﬂ 286K dBViee typically @ epmpster, buchfas mipegsonad wompeteremt r ol
signal s delivere romthe controller 30 to the print heﬁh%qrri age 40.

Repl aceabl e Pra cutipeiet aided drafing €AR) cemapigE sysiemdpet Seie)- ws the

carriage 40 position with the pens 50- ! 4y a
repl aceabl e prqomrﬂlggﬁgé?aé'a?ﬁsé’r‘)pg@%\)flEeesl)gsjl%sg'?? %sﬁﬁg%g%gﬁ%%éd%%ﬁgﬁ 5%?%(1 in
accor dance W tqtRe. G Portidh3ZIdeBd of e eSfivi sfthséaingd. A0mbnitirudes a

transl ational |y noveabl'e pallet 72) which is selectively driven bg/n7rmt or 74
through a rackeoaplkid e theenmgetar hassmeylsg berased tp display wawad fPrUCP {426 and i n

a rearward direction 78 inr onse_to [ j ; bV@E hbdtom t he
cont rol | er2530.OPPRALors S gééﬂ\?ipgc’zgg%lﬁ?f on W{d}l%ﬁ)ﬁ@égﬂ%ﬁﬁ@g%}/aceabl e inkj et
printhead cl eaReiouwpi Pers8ithl aftPdrafilg computers, their input devices, such as a keyboard

and/or a mouse device, and monitors are all well known to those skilled in the art.

A conventional print media handling system (not shown) may be used to
advance a continuous sheet of print media 34 from a roll through a printzone 35.
30  The print media may be any type of suitable sheet material, such as paper, poster

board, fabric, transparencies, mylar, and the like, but for convenience, the illustrated



and 86) constructed in accordance with the present invention for servicing
the respective printheads SO, 52) 54 and 56. Each of the cleaner units
80-86 include an installation and renoval handl e 88) which may be gri pped
by an operator when installing the cleaner units 80-86 in their resgective
chanbers or stalls 90) 92, 94) 20 and the 96 defined by X’h¥eptasiber 280X+t at i on
pallet 72. Followi ng renpval) the cleanithg units 80-86 are typically

di sposed of anqiRRIRGEH dbddbed ubihg ibeH R the pS@ riditurkinitearrBPe B6ideryd 3 so be
referred to as "disposeable cleaning units,” although it may |x preferable
to return the Spewtntadid the thassis 28 ¢yddfinag scaaningraxis@B, with thetguislgired)36 To ai d an

operator in installing the correct cl.ean uni t 80-86.i.n.the. asspci at ed
stal | 90- 96, ttfi'g%%’l%%ﬂpl’%‘i“"w" ‘F?fEP%fd‘gf fop e %Ck§ﬂ9ﬂ°r3‘sre§‘p“§aﬁ¥rarki ng 97
cor respondi ng ta@rc;spﬂlemdﬂ%ngﬁﬂagggm}f@gﬁghaﬁ Berifleaive Riddt(hQatowh)aadese uni t 80

i ncludi ng other 1ndicia, suc mar ki ng 98, which may be matched

wi th mar ki ng 97sky togsropdd etieadanriagt 40 aissponsgoapentrolrsignal fecgtivedrfronFihe, 3
illustrates a generic cleaner .unit assenhl 0Q, Jncludi.ng conponents 30
for assenbl i ng 98trallerde- EP&&W‘%?W%QH“E?%&&F&&%%f'&‘gﬁmﬁﬁﬁ) ﬁoﬁgoﬁ%{}ér
cleaner units 82- i po 3 H 2hv boeadi@uarhe aid Ki ng
upward, the 1%(:09?6 ggfge%lpgfg%g&g%ﬁ(rn?gg %ﬁg)ane)é unitt | 00 i%cl u?:lr\t(agsma base
102, to which afltidsintdddé 36and yverghd sediidngregoudl. AsconkentivBil opticdl engpdes8 f or

the black cleaner unit 80) which may affixed. to tegg exterjor of, base i 02.

Furthermore, t oeades may be maunted ondrebagk surfase pLPringiess caHashy OIBéc"’(Slhysi cal ly
inserted i he . | - (£ idRGnbaPs uni que
S for eachnl(%E tw\é{tfépge{ﬁ@%ﬁﬂnﬁﬁ‘g&@% tﬁgflmggéﬁﬁpdgoéggﬂg’% regr corner 10S
of the base 102 SWpitbnt/Rs. i5[276 970 aisolxedigrged oI HpwleacPackrthiComphrey, theaassigmeet | on
of the stalls 90-96 of the pallet 72. The base 102 defi nq%;?f%\rfim reservoir
chanmbers, i ncl wfithigprasent isrertiony die maRagrog proyidmeegitignal fe nfoRmMN%  108.
Q her features @f .the . ' 1 5fGAR KhawRs 110,
whi ch are used V%%*‘."%6“‘?‘%2%‘?’?%"&"%@?&9%%Jc‘:’gg%i"ﬁ‘gma% ‘%J%gggﬁfng %rgocess as
descri bed furt htibsebillrdin tHeartb &ipen todplatieoofpeintingsn Smgesthé cafiidge 4drmaapt
nmounting | ocations for other conponents of the c|eaper unit 0, i.ncluding
a cap returh spbqtﬁngPHgt%mecwWagr%ﬂvzwl% 3%9%0%8?1“&‘} ﬁ‘bunti ng
wal | 114, a bl | tg}m j 0| Qfitaite REtier TN vl | 118)
with a brace wa ﬁer\ﬁgﬁ%a enﬁﬁgg%&g?%é%ﬂ@ﬁé ﬁ%;c “3% coelror Wi ;l)er 1S
mount i ng wal | s dohtméoidily atailableén Desigile® 630€amidTG0Qrblor plogensizirgdugad by 100

al so includes a cap sled return sprin i ch_ includes.a rm@rglti ng lip

g .120)

122 recei ved byH?‘M'éttt?éﬁk%?)@H@%Gﬁ?#‘ﬂé&%@h qrip, the PEEsE 3398l he col or
cl eaner units 82- [ i i1d: i i & 124,
preferably of agof""gsgh%hggtt%?%&ﬁ%?gﬁll lge%gﬁdg lghé\/da‘ﬁgg%&gf F%E&Kaé? gﬁgor bi ng
materi als nEy ahese skilledde the afth Mabewer, hby illiddhtaddoigevemting kneslpinisnf mayn t he

col or printheads 62-66, and the hold this ink V\hitgecﬁ'he volcﬁti I e§ r liquid
conponent s evapdioabeysed fnparingng Heaesyrn precyhibsseArlierdnan oumediR SYRP ﬁ‘g!&f‘
within the cha g of the foammaterial. The spittoon 108 of the black
cleaner unit 80 1s Supplied as an enpty chanber) which then fills with the
tar-1ike black ink riashépent2medbethe iedialshéet reotiveshiek flosaamankjetdartridge, dual

bl aded wi per assenbly 125 has two w per, bl ades 126 and, k128, whic e
preferably constuches ablagk ink capridessy aod tues ’GP“W‘&“PFgmé‘HQéE?”%‘\ﬁhesagr?’ g%gul ar

Lt ertor W 9y 0500, AGPAKIIEH: pid19, RN Ek{aERRH fho GRBAGY el S

Pat ent No. . per asse 125 incl udes a base portion |29
whi ch “pens” by those in the art. The black ink pen 50 is illustrated herein as containing a

pigment-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, magenta and

cyan, respectively, although it is apparent that the color pens 52-56 may also contain
30 pigment-based inks in some implementations. It is apparent that other types of inks

may also be used in the pens 50-56, such as paraffin-based inks, as well as hybrid or



30 resiliently grips the black w per nmounting wall 116 when assenbling the
bl ack cl eaner unit 80. Wen assenbling the col or cleaner units 82-86, the
wi per base | 29 27 Septenber 2002 13 is installed on the col or w per
nmounting wall 1 1 8. Preferably, each of the w per assenb|ies 122%43
constructed of a flexible, resilient,  gon-abrasive, el adreriember f¥%er i al |

such as nitrile rubber, or re preferably, ethylene_polypr | ene di ene
‘mononer  ( EPDMO™RSF javeg g}ﬁglaédmf‘?/ﬂ’la‘?cfﬁgﬁ' iTﬁc ‘[l%gmg‘? . For wi pers
125, 5 a sui t@@h& zataféaraﬁt“smaxrshﬁac defivery @fsténglhg%@%ﬁmhﬁcﬂmﬁﬁg r&krblie

el astonmer) may be selected fromthe range o 0O on the Shore A scale, or
mor e pref er ab{ngt shbtvh) for dvh inkagbipek afyat Gndgenta,orecllewklocatet ia apindf supplyl y at a
duronmeter of 70 +/- 5, which is a standard nmanufacturing tolerance. For

assenbl i ng t hegion A8k Inthisoffeaxis systemg the PRRS YW may,bergplegisedbyiige he 10

pi gment baged_ | it AR l.: : : | | tﬁ%ﬂber 106
recei ves g% i%‘ﬁ‘oé’(%w\‘/ﬁél‘rﬁéiﬁ“s‘%?v@o}f?@ﬁ f{%g:'ﬂhcgﬁb n%ﬁ%h%&g%gy@ﬂgorgo vent
reservoi r bodyatidhalyIn@krebéoirs) s @ity @ mull inkisGppsii peepel 12 by carigfeddOabl y, the
reservoir block 132 is made of a porous material, for instance, an

open- cel | t hetonass the pontzend 35 which isdacatedy offyaxise fieamibe path of prnthsad trayed

pol yet hyl ene, , or her functional |l v siml.ar terical s k t 0. e 15
skilled in t'h'és 3‘1‘&."“’?% Fﬁclﬂ“etpc‘? nk %*r@éﬁtm% % rsefeﬁrto&c@[}g%ﬂﬂg;pgm ygc?oscopi c
material that cabiagdsiheMada6ll p@ttias @keskRBir@iat carleBeletirviikgupplpasthgood sol vent
for the illustrated inks. Suitable hygroscopic solvent materials include

pol yet hy| the pyinghead recipracatey overithaprinitzonet hyl ene gl ycol ("LEG'), diethyl ene

glycol ("DEG'), glycerin or other er i K t idded in the
art as having si m?‘*g‘fﬁlﬁ%ﬂg%msgﬁ-_ Sgﬁég%d %Ibhs%?grg"g@gaggi@’k@;&%ﬁaédé are liquid
or gel at i nousregRBMRI) dhichRalkctiiely ejét@inkite shh |an imlaye 6tk shdetiof igdiadddnded

periods of time because they have an al nost zero vapor pressure. For the
pur poses of itht paateepci3§n Thesgdnkietpainthoads 6966dwva slargeprinbsiatly fofi t h t he

Pl e el npifict Shbu 20163 dfligiEtets(Bout AR B0 WA or\ifer] HBBLAYR: T eSCT VOI T

132, the bl acR®¢ udes a vent applicator or

di stribution srHeed mhidfenandeicohicepRdestibed Feteinl Ridlyialsabe applied ko srdlleand a base
| 36, which underlies the reservoir block 132. To hold the a%gI i cator w ck
135 in pl ace, inkjntepristheads. JThe goracpty disclogsl hierein for slsaningtheprintheads §0-668 whi ch

termnates at_a, || 0.that receives .t i.stal  end,of . ieator w ck
135. To furt h@PlyscﬂBﬂéﬁ? “FH@“‘W Eel?ﬁf%%?c ‘Pﬁgt %Tégcgparsi%%loagltés@gi'lﬁgf?%taéés t wo
pairs 30 of SyRRAS $entiPefmahémt or phPnadkb@prifithedd3OalthdBal e grRateR bBhdfitgoft ab 144
which is supported by the spring nounting 114 of base 102. Another feature

of the wick theillusmtedsystem mayde reaizedin an@fiady systemawhesesextendrd securing tab
146, which,rests o .an e ervyihce surface of the solvent reservoir

bl ock 1322{0 Wqﬁfei'ﬁ’ﬁ‘g@%{yﬂ%ﬁﬁ\ﬁr\e’the sol vent chamber 106 of base 102.
The generic cl ean"mFilliiitlhéaéi@S@,QﬂpMarmc’z\l:lﬁlﬁhvblaﬁbblﬂ&ﬁplaew apledlity2p which S

has an activation wa | with a rear surface pushed by the printhead
into a cappi mezpesformesitheredirangh irommarner ekt knaysete thesesisilled indbe agt.ctheback into

a rest position., T ap. sl e has .f eur. cam.f ol.l oyers which ride
al ong the cad‘OFQFFp"gecﬁcﬁ’ %5’@53‘26‘%'%%%@3 ﬁlrﬂf@_"*ﬁtele?s P P‘(;)!?}Z%% he cap sl ed
150 defines Qwﬁmhéd?gnﬁﬁcafdng'lﬁ@od}i&m. Tiod, the i Mif@predsS& IRréiP iRy €SS on
spring 155. The cap sl’'ed 150 defines a pair of 10 laterally opposing slots
156, and 25 péiennterpreitedragi“beadiydinkdry oombstantial]y inearsandagayanadudedoyzlen t h sl ot's
156 and 158 bei I ts, dt | ot 159 .havi d
to a?g in as sqé‘eﬁﬁgl n%y‘%g'g sﬁéggcﬂ%gﬁéq’“ g‘ir‘]ﬁ “P".°9‘e°" 0‘%’“’"‘9'%' maavzg‘gr}gg airangémént. PP C" ©h

Each lincar array is typically aligned in a longitudinal direction perpendicular to the

scanning axis 38, with the length of each array determining the maximum image

swath for a single pass of the printhead. The illustrated printheads 60-66 are thermal

30 inkjet printheads, although other types of printheads may be used, such as

piezoclectric printheads. The thermal printheads 60-66 typically include a plurality



The generic cleaning unit 100 also includes a cap retainer nenber 160 which
includes a pair of laterally opposing pins or posts t 62 which are captured
within the 1 S pair of slots 156 of the cap sled 150. The cap retai ner 160
al so includes two longitudinally opposing pins or posts_ 164 and 165, which
are received within the respective slofs 158 and 159 of 2{ Reptempersid®d 1 0.

Use of the posts 162) 164 and 165.in conjunction wth.the 156, 1S8
and 159 and tR 'cé‘ﬁ‘Pf%‘ﬁh' hggﬁssgflﬁngf&qéﬁ%%gfﬁt‘g STeE e s;clhe% egl -nmounted to
the cap sled Jafiord] bidMletd ghdiS fErilciWbith R al@opfTRVE idOfrdrh tichozde axd S
direction, while @l'so bei ns able to til te;egetav\eeﬂnat he X and Y axes, which

ai ds in seal i ogtotarshequof papeeiadbe Grintshe 3T nadar e noetlai kg priligcad resistarne| udes a
pair of cap lip nounting posts or flanges 166. The retain | so has an

[ > r,160
upper- sur f ace arEaglectilycgergard iresprnsgtodumg comgrand pontgo F‘§“‘§? d"tj“rv‘c')rﬁ hs, to act
as a vent pat 11 l.pheads 60-66 upon sealing, for
i nst ance ag dgg@%géﬁl\(ﬁ%ﬂ&tﬂgg%mﬁ%gsvgwéégbl?atent Application Serial No.
08/ 566, 221 currently assigned to the present assignee, the Hew ett-Packard
Conmpany. Overlying the c retainer 160 is a cap |ip nmenber 170, which may

be construct elRenlaceable Brinthea angy used for the w per assenblies 125. The

cap lip nmenbeg 170 bgs portion |72 which defines a pair of nounting

hol es 174 30 ?‘ﬁ%v}c@m%#ch are slip-fit or press-fit over the retainer

flanges 166. Each FE3.2ishéws the aneiagelfifpdsnional witlithe pedy S0356 readyitodtes in a

head havi ng a dianeter greater ~ s 27 Septenber 2002 than the di.aneter of
T

t he trunkl10Theervisedjbyna replagesble pringheadcleangnseryiee satjoasygem’S: 9BSEISISE&Xi nat el y

equal to the thickness..of the cap | j . only the heads
of flanges 168°€ “B?fd‘”‘gb{ﬁ\?e‘,?’ﬁsﬁ‘g‘ V&'s‘eé"q‘por%ts%'ﬁﬁ%‘lﬁﬁ&‘r%o ‘.Z‘ﬁlé’ﬂ‘?% a lasting fit)
the cap retai k@fisldtofilly MéveaBl¥ phitet FRAUGEh iR ¢eléctivilyalrivb@by motr 74 tmatgbmi al  of
the lip S nenber 170 allows the material surrounding the nountjing holes 174

to resilient! fackendpinioa geangssembly 73 e forward dirqctign d@ andiiga 'EBWAY d the | p
assenbly 170 .nst,the r i ney. | i e lip base
172 is a lip ﬁﬁ%‘g?%%mm%gs&gfggad%wgﬂ%tﬁ?%%{n ll{zr{l}gmr}lglgzl es of the
pri nt headss 60s&bickktationihélgdssdniracpladebtste iikjet printhéadrirancramjip8t §2 ke p

descri bed further below. To prevent deprimng the |0 _nozz|es L&f pri nt heads
60- 66 during eebifl, aepstrueted injascasdanse with thepsesgntjpygntign foyservicHsI 8BS 176

ext endi ng t heret hr.ough 1,C Ldc O Il ireye r ds of a
scal i ng chanbéﬁspﬂ}?‘ﬁg'&"@%“? %%%P! 5p4t éi85§. ﬁ%oﬁc:ag#ﬁﬁi%%g%gqﬁ@cﬁgmr

surface of thgs@llhddnt@dRéniévashanlleB8] Whitkafs béQriptd bympeappivhen The vents
176 allow air to escape fromthis sealing chanber along the |abyrinth vent

path defined ngtallihgshe ¢leaner unitg 8686 im theis agspective chambersay stalip 0, §enh i ¢

assenbl y 0 al bogl ud cover S . Afeknifd €aNeEr

unit 80. e E@@Fbg(‘i@%}wﬁ@l esgrvf%’lf#a%gth‘gf&%nﬁ@%éggﬁgﬁf@gces fé 82 whi ch

cooperat e Wi t fnits80-852e fypitally dibbsed ofiddeepldved wita ftesh Qhig 3P thehumitcam

followers 152 of the cap sled 150 therebetween for nption between uncapped

and 20 capped imay @59 | (Teddo 8 AYYsAPsSicgnng » a2lEQB 184)
3086 }so be wiferraddo a3 “di blesl Haits, aalthepetvib By

th h which t | 17 t i -p6. Th
cover 180 al oBrelyit BsBIRF ereAbuR (£ rokfoiRE Shabiife AELOSIRRCEo RS, | TO0,
spit is delivggetlofif ifdMifgh®Eorfdet élteNuAdBIo8iATthd asestidted stdllhg0-9f)kier cl eaner

units 82-86, or to the interior of the open spittoon | 8 for the black
cl eaner u2st pdlet Thmay inchde irfiirizisuch asof Bl oxrking 9 hedrasperdingag theddack ng 186)

th h which ds i s bl y .125 ted. bl ack
Wi por _ount | neFndth itk Rpeipkaipef e i Kipifee PRI ebata 150
be easily mdj‘ﬁ’ixggrk%ﬁgﬁ e*ﬁfﬁ’%m‘ﬂ@& WAARSRHAGE 87 by B¢ crator th 288k SO t he

W per assenbly | her et hr ough when nounted to the col or wi per
wal | 1 18 of popeidddalatias shown in FIG 6. 30 The generic cleaner assenbly

100 al so includes a snout wi per |90 for cleani ngl a rearmg;;rdloy facitsng
vertical wall por tFl6a3dustrates Hgensrie elgansr vait assayblyd 0@ {ncluding componen

30  for assembling both the black printhead cleaner unit 80 and the color cleaner

units 82-86. Beginning near the bottom of the figure, and working upward, the



| b 27 Septenber 2002 | eads up to electrical interconnect portion of pens
SO S6, described in greater detail below with respect to FIG 10. The snout
W per 190 includes a base portion 192 which is received within a snout

Wi per nounting groove 194 defined by cover 180. Wile the snout w Ber 190
may have conbi ned rounded and angul ar y,pi ng edges as SgeepiembEf08980ve for
W per bl ades 126 and 128, blunt rectangular w ping edges are prefer ed
since there i sgeRérid\@edhef @iit 100encl0dta bakDID2, foOnIGNH & RiBEI 1i0AkcarryiRgiddica,n0Z 2z es.
‘The base cover 180 al so includes a solvent applicator hood 19S) which

shi el ds the e-suclearthenB” orarkire9%for thelack slsrner anis 80wwkikh map affixgd thtke| i p
portion 140 of the w.ck i@g.138 when as ed. 10 FEl GS., 4 a

illustrate the™ CP&&I%”%?%p'%%Or?’ooﬁsggﬁﬁmc %Far"ﬁ{‘ﬁ‘étgﬁnggzcﬁﬁe})g bgf any
occl usi ons or duveieKRGfSertedid the Mirbag philehse 91094, AQeRdsaF ndRfiind@bsSiigdd ng i nk
droplets 196 info the bottom of spittoon 148) and FIG S show ng one of the
col or pens 556 fepéachiofithectdaner unitk 8&+86 plag bs mbdRd atung atrbas catrenlPeof tho 4, As

mentioned briefl bove, the ittoon |08 af .t he bl ack. pri.nt head ¢l eaner 80
nas. o absor barse Wit S epine seP st DRerS B e v Ppioh gt e pRe of 98
accunul ate al qfpgnd DdtePRL IR Hake fdi‘%ieﬁﬁc%%v‘é%s%rvfotr‘?;%.mbé'&‘,‘?n&&iiﬁ’%axiﬂk 218 is
absorbed into the pad 124) which collects the solids while allow ng the

vol ati |l es wi t hiolvehhahambbol06iank a 5pi8oorochaubpol(8t dthdrtfeatimesckthpbaped 2 based
ink 196 does not, dry as rapidly as the or, .i.nk, and f.or a. sticky tar

| Tke resi due, e {onESanyiieenu SR tapne Y-Stk e ok Bepiaiien]  he

spi ttoon 18 cﬁap&ﬁg%ﬁ@u@agﬁk Prokats Beadcibeadiier Bow! e bisel IR WRbr at es the
position of the W per ass ﬂb%l es 12S of the color cleaner units 82-86) just
prior to the sielings seieral diffpientgmeintiof éocathms dort dilser pampetenidf (lendl¢aned f or

clarity fromFI G noves the cleaner units in 1éear rd di.rection 78. To
é‘@”ﬂl

). NDV
wi pe the bl acl%mb‘r]ioat Relding @ cap Fotum SRR RNting » 2SPEVERt aRPHEALRT| 5k
cl eaner 80) 25,k G h B wh ' h BolbP&inét f¥uneF! G 6,
al ong the sca%ﬁﬁﬁ%“&%@%&% g&ékﬁggm%rtg@acw%g??’bm?h ﬁ%" bl ack ©
printhead. O fwal 1i8)githladravepelld 18 xteiding béteremthe blableard] @l@aripers 82- 86 from
the wi ping |ocation of the black printhead cl eaner 80, advantageously
al | ows fo?lSdi f'P‘é‘F’é'l’?ngﬁilﬁ@a%dgwgnes to be enployed for cleaning the col or
printheads 62-66 thaR JfhaP ddRingRhE A4S mYRARMIt 100 GlBaRkIEdeS athRakd BtwRr | Nt head
60. While w ping both the color "and bl ack pens at the sanme speed is
preferred in tspeng 12Qsthich includsstaoudunting Jip § 22:reativéd by/the capespping ynounting/i dual

i pi 17 27 Sept 02, sch ] Ay |y .ad wh
LSt ng i 11 or erYATE Do ot (R FobheghipbrIeanhonisdErt ibe Wiy TOB3Y M8 E mpl o, 1 1
some i nmpl ementgiy Qﬂﬁkiabsdrﬁeﬁdx,a}?%tﬁ&iﬁlg%?atf&nvﬁﬁteﬂaﬁmﬁﬁgh%&ﬁé@%mﬁ&d for

t he bl ack pignent based i.nk, wh ess viscous than the color 5 dye
based i nks20 Tobserbing nudterialsungy algp bt wsotk.e The abissrberx 2dge¢eines snkopittfomothei nk from

the d b d | or, inkj 2-56.. .Thi d b d, i nk t ual |
bui 1 dac up. & r o pEntiRads -G pat 0 held in Sy edBE Vg THE Y pi g i the
future, as weldonfRnQitd&aphfableaiiRg thBGhlPédnYponents 6f the RikNtehph¥dP&itRih thd Pi Ng

routine is preferred to clean the tar-1ike pignment ink residue fromthe

bl ack pri nt heada@bers bof theifparh mategial. STheGpittopn MR affthablaclofleanheunt §disheads was
required, with a faster w pe used tp. acco date, the,. ased inks, the
W per for the BPEHRARS B ALEl SHROHoURiER BEn B YRt G A5y Hack B FrRi i |
contact widsh ther ina4ifd §6hdteanet Bgf.€ad, the wi per would skip over bunps
formed froztr%the Ear-ﬁ@hpi gmgnt based ink residue in a jerking or
stuttering type of Ardudlbladedwipehasscublg 125has two wiperhlades h26 angsi28uwhichom t he
printhead. O fsetting the 15 gA)I oté Wﬁed;% from,the ‘W in& Iocaliion of the
bl ack wi per alaroRisfarfnly cansipcted with qugtedaxtarior wining e48ep-Ant a8 P4 he wi pi ng
schenes used t:n..G : ' 'hﬁ.@lg - tiROpseptsed to
cl ean the bl aéﬂtegbfﬁ{tbﬁgﬁig%’%gﬁ%ud%i ui?l?gipgg(até@%g#n stroke,c here with
the wi pers 12&Jo.528 430t Mhe bife kssethblarias ikludehobasewiopiond 26 lmhidhl ack

printhead 60. During this stroke, the cleaner 80 20 is m,)vitgqg in the
rearward di0 edesibentlyerips the thackvapsideqynting wall 416 when asgerablijie bl\ﬂﬁ’r]‘per

cleaner unit 80. When assembling the color cleaner units 82-86, the wiper base 129



bl ade 128 first contacts the printhead 60, foll owed by the angular interior
W pi ng edge of blade 126. The rounded w pi ng edge of blade 128 is believed
to wick or draw ink fromthe nozzles through capillary action, which acts
as a solvent and lubricant during the w ping stroke, fallowed by the

angul ar wi pi ng edge al ong the 25 interigr of blade 126 Anieptemhst 982 t o
renove any w cked ink and dissol ved i nk ¥ esi due remai ni ng on printhead 60,

‘as descri bed iigirsfledByihetbloPaipemdustmypayl 18. Breferablgf deh oNthe vhpes14, 930.
‘The sanme wi pi ng nechani smused to clean the black printhead 60 js al so used

to clean the cosamblios i2itiseonstruged ofn flexiltle.irerdlécati nontabrasivafiastamarict hat gi ven

‘the symetrical nature of .blad 126, 128 simlar wnpi oke may
be made in thé“?‘ﬁ?%asﬁlghﬁﬁf}'gﬁ‘f T“ﬁﬁcr ,m‘%{ggﬁgﬁ%%lg’hﬁmﬁderfcwg l@é@‘%ggﬁeﬁs. 18
27 September Z0Qw%niek EPIMS|of Bthet édﬁgiafa%l&ﬁat@rmikwﬂiﬂﬂh@in.tm»ﬁﬁdfs $24,vent
130) here a polyethylene glycol ("PEG') 300 treatnent fluid) to a front

edge 200 of5 pra suithdadu®MmeteAshatimthieaelative hardnhss df sedajestemer. mex be slectidove, t he

Hew ett - Paekar npany' P .2000C, col or inkjet prinat al so uses an ink
sol vent, but if?‘?"élcﬁﬁré?%‘ipgﬁpf’ﬂg‘e_ fce‘%s?:al%f’gglf)f)eg‘gﬁgﬁg’ﬁyew}%ﬁ' et S the
sol vent syst ergrigh. doh&r dven #BRGreRabl}iRh dunidtepSF TRALAL whRthlis AhtaddaRl | nk| et
printing unit, whereas the black printhead cl eaner 80 is repl aceabl e.

Mor eover) in trhanufiietRing@dlegandent er) the inl: solvent is applied first to a

wi per) and then the w per appliges the solvepnt to. the grinthcag) whereas the

printhead cl eaner é’@raﬁml&%%@%&wﬁiw 'H’ﬁ‘_}"gd’f?‘iﬁat‘%s"fﬁ’@eﬂ?@adi ng edge

200 of thel&pflf?grpﬁﬁ%aéﬁhm?éiu%ﬁmy&weﬂf&ltkﬁ ink sbielhRiRber 1089&eivBRAL! I i NQ
e

back to FI sol vent reservoir block 132 is preferably constructed
of a bonded nyihbsolvait ¢30, ahichvis héld mithinappirowsablyentresdpenir bgly dyblonky 132

constructed of, an open.cell pol|yurethane foam and. t acki spring 140
bei ng ponstrudf‘%ﬂl%‘f‘”‘ %ﬁ@&b". 6alpr?1lg‘iaglﬁ’i FFC%EPH&“{CE@ évg?%%)fa
appr oxi mat el y p‘g’r"i‘é%‘é‘ﬁl (57 i&thx_?_:%, H-Eclﬁéﬂlm\{x%}{:t plalicisScPRR dobfhrdtRant he

print head 60 ication. e solvent mainly serves to di'ssolve ink

resi due on t hefosmy4 sinteredfpolybtaylené, ot bthexcfundiohallyl similpr meiedals knoweiodhesar y

function of acting.as a lubricant durin he w. pi trokes. PEG 300 is a
pr ef ewed t1r5eaft5|lfﬂé‘?g 19 fhgiag. ﬁ-ﬁ&f‘&&é'}ksgf’é’c{“ﬁléb\}\i W\é%%bﬁgﬁﬁ?'gﬁ’%ff’ﬂ‘icwcé‘@gq nozzl e
health and or 'Lﬁétca%sd?{)@\gvﬁeﬁ%lg@mhk B Sechudt RH@PRW gdol SolvbdtFothe fifkSirdted nt head.

The 20 sol vent reservolr and the applicator wi ck 135 are preferably
si zed to st or énkondhiitable hpgrpscopicsalvedtyndtetints igcduds polyathytleneegliygod {“PEG”), nk

sol vent 130) although in the il]ustrated enbodi +~3CE of solvent 130 is
an even nore F@PEW"QHI%‘H&BHPML\EE’% ‘°_&‘¥'§B?ﬁ C‘E(Tgﬁégobg perinher otfier ¢ head 60
contacts the appLiaakQiwnidPlostSkiflAd 4 £3308E slhi@prdpartleb Grhe&) 1 ui d 130
i s dispensed as the appli.cator wick 135 is 25 conpressed by the printhead.

When t he fadam hylrdsbepiamplerialatediquidai gelddndus compeunds thad will et readilydiat 130 i s
pushed out of the cells qf ,the foamand onto the printhead |eadi ng edge
500. The wi ok 4ssE axdasdecpesiods afime beceise My s fp Mo LRt o0 ch

provi des a resiraisal rbAE fulpses UPRMKHatio AN RAEFVSH bick 131 Asouhawititnsed
agai nst by the printhead 60. The fluid 130 is then distributed over the

orifice 30 pl girefehryd inkesolveqePEG.126) 128 during a subsequent wi ping stroke.
I il
Ber age. of 0. 3 P o e s i h O Sy
bei ng a nor mal appligdtoroeitk ®36 and a base 136, which underlies the reservoir block 132. To

hold the applicator wick 135 in place, the black cleaner unit 80 includes a wick

spring 138 which terminates at a lip 140 that receives the distal end of the applicator

wick 135. To further support the wick 135, the wick spring also includes two pairs

30  of support tabs 142. The wick spring 138 has a mounting tab 144 which is

supported by the spring mounting 114 of base 102. Another feature of the wick



Furthernore, the ink solvent 130 acts as a non-stick filmbarrier on an 5

i nterconnect side 202 of the printhead 60. During devel opnent studies, it
was found that when too little of the fluid 130 is applied, ink residue
builds up on the orifice plate 60, and when too much fluid 130 js agglied,
the excessive solvent 130 mixed with ink builds up on t he/ Petembgr0Pan
periodically drip onto a printed page. reover, too nuch fluid may al so
cause the sol vesring308}ie abeesuirkentringtab 146ewHich rests oversanalppertservatei sitfaeead 60,

whi ch can cause a pen printing problemrequiring a ti it ile
performng a spPkthe F\‘(},}V‘?'TSERSFW@“PE’CEIIé%lFO '?Oﬁg“lﬂE@a ‘T’Wﬁ%f%@%ﬁ%“%ﬂéw
nozzl es. Thus) ﬁp&gé%@él on of a desired anount of fluid 130) not too nuch
and not too little, becanme the challenge. The applicator nenber 134 serves
the functions of apprhd gietiheemignarntasdeatbly 50a dsd indugesiantahelad 160 whachd of

transporting the fluid 130 fromthe reservoir block 132 to the applicator
135 The matSri bas asHeswton salltin WilhadcHsHHae prshed by t%f‘eﬂf%‘!eéé"ttﬁaﬁ &
sufficiently high.capil,l [ il odtiY¥n PERssyr e of
the reservoir bPOME %‘Sagfﬁ tE%ﬁggg%’?é%%ggﬁ]g%@g?ﬁ@giocaﬁ?gﬁorl ?I urd Eead to
the point of apgkd ¢50 h@MurasmIBoWers NSTakik didé Alogsthie Rapg-tatips ér cdnay 110ndt ance,
the steady state 20 ascending capillary Pressure of the appljcator w ck 135
i s greater thanbase$0pmTherintariones the eap slesk [ 0lelipgs@ spone esiy@achamper 1346
materi al selected.for the w ck nenber. 1 (S i ophilic)
o owi ng ¢ he. g aree§S p EbRR pring 455 Preidb el TS pdthech oV OP )
contact witjpt hﬁtdrﬁﬁeé;gﬁi;ihg BbRals6,1aad a palrld€ fonpitydinatigloppésinpesiots @58 afd 199 wi ck
menber 134 are selected so that the foam applies the specified 25 anmount of

flui d, here 0.2withglots 156iapd 458 beingennlasadslotst and thesiefd S8having an QRINHPPRg

tol erance variatipns.that occur.in the foam as well as within the plotter
20. One of the ﬁ'ﬁqotﬂab%?sais%egf%?yp?fotb%?lﬁnéagung' the w ck nenber 134 that affects

the fluid di spensi ngThSgenefic tlBMis urdif TI0s0Qhclidee a capreraingr fenibee 1 60awvhich
contributor to the stiffness being a conpression factor, that is) the ratio
of pre-felt to jnohudesapair efiptctali oppasing:mies TPosty 469 which arerppiufsdyithinthe

t hi ckness being t.he. pr.i ont r i butar hysi.cal £ 0 27
Sept enber 23%)2 il ?‘;ﬁgmﬁg%ép@? FRr e%glastsa é(Th gtc)%/pyllﬁ%?ncéPés(,(;ﬁlgo:llﬂ“lggﬁctg%t he
stiffness of thpngRadindly ipplinEpihobr pRENEH adB 165, Mhizhhey reéeivarwighit theonponent
of the ink solvent dispensing si/stem is the material selected for t fluid

reservoir bl ockrespetiveplotst 58 ang ¥ afithigap sleddgp+ Magiefthe Bo%i)‘rﬁ?rewwddggfi ber

material, with a physical vol.u Of ¢ .2 i I r n
absor ption capall ?003?31'1;‘850'{ W‘eﬂ(‘)bﬁgﬁ’ %{S&égﬁcﬂgggf’ﬁ %@gg&%feﬁf gl)s&evg g‘%i%?ﬁl 132 is
filled to a maxidiaiferab béRRAKRRBGALEY to the ca dle SOpaavifidthe ahsinérmitt0aanmote up t o

SO% water fromthe atnosphere in _high humdity conditions. The asc‘ﬁﬁaibng
hei ght capi P9 ar in the @oxxisrdiregtion; while plse beipg.alle (ayilk between; the Xand & axgs+

30-40mm (mi | i meters) for.the 10 PEG 30 \ ' i e Ya

pressure is sel %'gf'é c?{t‘)“%%’c ﬂ?‘ﬁ?“‘é‘?gﬁ%ﬁyqﬁ?g ,rgg%nc%ﬁ%tal%gaﬁ%% sﬂol ventp 130
wi Il not |eak oupnWuntifepdsstss fdngds 166.2 Theiretairgr | 6Galsphdstan upperishirfaded 68/ eaner
unit 80 is placed on end, while also being sufficiently lowto allow free

rel ease of the whishanayatefinaaserics of elppnele at toruehf. cxagtanpuent pals 1o pifSeter
| mpovt ant CoMPOREeing e PI-AIEAY 40k &&‘Bgsh%gffakrﬁg%egdé%@md fpgyst em of

print head cl ean€efP 80 € WCcK sprin spring 138 supports

and | ocat es24 heanguid &L PhteiApplidation Sefialdes 0BisE6E2 hevrrhtly assipped tatht h
respect to FIG 3. The_prirraré function of the wick spring 138 is to
provi de a known presssitassignge.fthe Hewlsti-Rapkard CR@p@EG sol vent 130 is expel |l ed

fromthe applicator wck .135 when the | i cat.or ¢ [ Q46 with the
printhead | eadi ng edgé(e';ﬂﬁg B‘ﬁé:a%ﬁmcrég@ﬁr? c&ﬁi‘ﬁéncfnﬁgﬁzgd’%#?@{}@pﬁf
constructed of the same material used for the wiper assemblies 125. The cap lip
member 170 has a base portion 172 which defines a pair of mounting holes 174
30  therethrough which are slip-fit or press-fit over the retainer flanges 166. Each

retainer flange 166 has a trunk which terminates in a head having a diameter greater



Advant ageousl y) by biasing the wick spring 138 with a preload) that is,
with the wick spring 138 reclined in a rearward direction 78 fromthe
rmounting tab |44, creates a preload with approxinately a constant spring
force of around one Newton. This preload assures that the fluid dispense
volune is consistent regardl ess of 25;gervice station &XiSspisader 2§ ng

accuracy and tol ergnce stack i senbling th | otter 20. FEar, instance) in
“comercially %?‘bg‘ﬁg@ﬂ‘ef?ﬂ’ﬂ‘g‘? H@"qi]?ﬂstlc C’hgﬂlf 9€‘Taﬁléﬁa’&‘i'ﬁ'flﬁésas§gft8§@q beani ng uni t
'Spacing varl aﬁ*g%&% Q@m‘i’fb thd Gickn8& of fe Ap 1if b4 Poftitn! 17D, BloRlyShe Pr el oadi ng
‘the wick spri 38 atv ntageously mnim zes variation in spring force
resul ting frolmadd dfiflangesd 66 aktermhabione thiadasequttiost 1 720 Jotinsure adastingdit,dbpl i cat or
30 wick 135 with respect to the pri theadq{jei\di ng ,edgafe 20%) nd from

manuf act ur i ngCaRAFHIRerPests! 66 maytbe swagad ovpr | g clastonyeric grafenalfthe U vari ati on

in bend a?'hex%euﬁﬂéi’ ly@aldv%'sliﬁ? xgatﬁéglggﬁg&%c 00t holds 78 {AkiMentlyn® W Ck

spring 13 as an appr oxi ma np just prior to reaching the
lip portion 1 thdihutk pbidn sHthe MehgelG6 t6 hoMrtkslip isémblpd 7@ pginscthtor wi ck 13S
only touches the | eading edge 200 of the printhead 60) regardl ess of the Z
axi s al i gnmenretaier b6k Fxtendng upwhardifropethe diptbase Biggs p ipntsmbe s whighis of this

ranp portion of .,the w.ck i ch_enc ters, theprinkh . j edge 200
(FIG 7 - da's‘%&t‘? ’r”ﬁ@é‘)a"?“ﬁ‘%ce‘?zﬁﬁsa&{%%"@cé‘gs 8@6{5 %&ﬁf@%‘ﬁk’gg@%t h the
printhead 60 thérew&iritipla dapgiag SthiPddiced! fifthef b3WS T préMefitdtpriming!the

assenbl ed conmponents for a consistent fluid application. Additionally, the

pr el oaded1® priioggjes ef psinthoadstiRes6dusirg sanpinggthe dip base 72das apair ofMele a const ant
U o . . - . i on 7 h
Verticar or | PoUSHIZE s FERRBh Wrleh 4 B e BEREES ERR o 1N

appl i cat or 13alinptHsEhbe Romied S kticipbasé 172) thellip Z75axnd thellaserserfycelof thel e af f ect
on the anount of fluid dispensed, since the surface area of contact between

the inclined guifice plates of pr 40- 166 whencappieg.| ExecNents 1d6adowe0tnf print head
60 is substantial l.y constant,, K reqgardl ess . qf .a | SeAibE gy | gnrrent

t her ebet ween. %P8 %iﬁ@%‘?%&ﬁﬁ?%é‘gé&gpng@ﬁ 'i%)z&éédc usi ?\% the ink

sol vent appl i apthdeB8 oY He@p RMider 260.0f the bl ack printhead cl eaner 80. For
exanpl e, applying the ink solvent 130 with wick 13S increases the usable

life of the biack Thegenericassewbly 188 also innhysles @ goves 180, here showmfosthe whi ch do

not have an ink,solvent. systemto faci c I ol long life
pri nt heads, Stﬁ%cﬁc%gneﬁm%e c%’rversi;@ideg}éés%ﬁre"ﬁ)ﬁg rpr| E%ﬁ‘]e%}g"’g‘tfg&ﬁg out 20 an
adequat e coatyieh @opérité withl tiE&b rdmps 1 10asFbasch@itnd2 tdélamp the@aif i ce plate

di spensi ng pi gment based ink 196 woul d becone encrusted with contam nation,

and event ual |fgllowens 152 df¢hacapfsied 150 therebetweprfosmation betweennengapredasd | v, t he

use of | sol vent 130 di.ssol ves,d Rk i due buil.t [hlLce plate,
whi l e al pr%el?“aipﬂﬁ %ffsn'{)lﬁgg?‘fcﬁis(ﬁ‘lfﬂ éﬁqﬁ'ﬁ??fa ro%lflﬁﬁg“p?tg?/& G{gﬁé}% |Lti onal
ink residue fiiGRmEAET0 MBvdsQo babthe pHAhEAIsBOIGE TR coVer 180 dliddefidleSiD. Final ly,
the solvent 130 lubricates the w pers 126, 128 which decreases the w per

tangenti al f spiticomepeiningdr mouthhidS pthravgh adirh ink spitis delivsraddeltheicalgr wi per wear .

The use of an_ink sol yen 0,has al,so_enabl th se of. r.variety
of ik types SPHFORRRREREIATE BF Rlaf Pt GEC 13 en Ot HiipBlior b e Ben o et
Use of new 3QpisefF08or iheblabR lears tinit 80! Tie vAIBDIso@efihedRMdcR Blipegust omer
benefits, related to the quality of the printed page, including the use of

i nks wi t 125( 1)opkninghE86, twoughavhichexssinds the wiper agiemblbint2drwizeomunted ghthewi ng ( 2)
faster throughput . (pages.per nj.nut ) Jhetter 1jght fast S 4) better
smear fast neg’ga,&@ﬂ)‘”ﬁ@f‘f‘@% ‘Mﬂﬂe‘ Q@é‘#‘r@ slt 'ama{t‘@}“'gb‘@? Vet [@EIP%Ya ed
reliability. .Fi . . i i wib&! ds a hi gher
opti cal densi® y&%vﬂ%'f?:%q?gﬁﬁ’l rgoé%$?gﬁé?€§q§%“?ﬁgﬁﬁg€§§nt t<'3lge of bl ack
pi gment  addedsdemblyli@5inidy exefid tefethrbughewken mounitedgo the color wiper wall 118
of base 102, as shown in FIG. 6.
30 The generic cleaner assembly 100 also includes a snout wiper 190 for

cleaning a rearwardly facing vertical wall portion of the printheads 60- 66, which




5 initial devel opnment of the black pignented ink cartridges, the dye | oad
was constrained by the wipability of the ink, with too much bl ack pignent
causing solid nasses of black ink residue to build up on the orifice plate)
whi ch coul d not be renoved by the earlier w ping systens then enployed.
Advant ageously, the use of a PEG ink sebvent 130 enabl es”o%@éf‘rm%ﬂgp&%; of
the orifice plat ven though 10 di spensi.ng i 196 i,.Gh I
concentration eacﬁj?hﬁ(fqa‘gﬁc%?“g 'ef{fqmg‘ge{c? ﬁwo&gﬁtsé@%%ﬁggﬁsg% gr‘"?%?%ﬁgﬁ%nt,

measured in paﬁmaﬁﬁ;&t&vmw €61 UTKeSsmot\dbert 190 iAdNides 2 bisefpdfiondoyi Ng.
However, fast drying inks tend to be difficult to w pe because they dry

rapi dly and adblecteisresetviné withinfa speutpyigtran@dting gwore t Hedefingd bigcayver Ble occur s.
The use of the PEG ink solve 130, advant ageousl,y, redi ssolves the dried 1 S
ink, allowing Vil §e siauhwigr ?ﬁ%%havwog‘hwgimﬁmydmﬁm AYIPIRLLBES AR 1 g)

i nproved | isghtyefa; ek Wl L {35 4129 20 St reRing iR i ddks, in
conpari son 5?0 dgé@%ﬂ?@?a?ﬁé?&%ﬁi are easi er t% sgrvi ce but gre not often
as |ightfast gsefpirgingnte tirassaoinaédsfor Freanow wapar vo eitragt ink &mooithe ndzzles.he

problemw th pignent based inks is that they formsolid sses.,on the
orifice plate W§ibass cave 158 aHPf‘f‘?“E’ﬁ??Sleewfﬁé’fa‘Bﬁlﬂ°°FH?§’ ‘ﬂgab?l\é%ﬁjﬁ Besol ved by

usi ng the PEG J jo L L W D hEwRki fice
pl ate 60. FouregK ﬁ%&{éra%gar |cn§§iufﬁgh£&ﬂ%é$sﬂt%glégﬁ ﬁdﬁgﬂmlwﬁﬁ%ﬁ nde g in inks
may be used t Gpiingpridueheam®@mbledst ness, but these binders often adhere to

the orifice plate, as well as to fibers in_the paper. Polyner, binders are
very diffildult to W@ 4omd SiHustrate the propess obspitting toclen thgiprrthgad nerglegise of an

ink solvent 1 T . ' 0, | are no

| onger a pr obl%g%ny %%WW?@%?%@%P fecr;l‘fsgé‘t&r?gggeeblg%eﬁé 5?23 gt pol yrmer
bi nders and pidgsphas 596 intol thebditoacsf spittood 968§, abd FIG. Of shukinglonanfthe ndler ent | y not
soluble in water,_ inproves the water fastness of the ink. FEin Ir}/,

regardi ng the Péi_h’n%ﬁ‘?@éﬁ“& elordnk MOPK‘P}S ‘tgﬁé’“@ﬁb‘?ﬁ@%b_e%@“s tAéHF‘fq"PQ"a‘iol?' efly | nk

af fects the rehhabjklbio 168%@%1%&&&3{%& EBghet's0 R ablitbdt SloRingn 11K
solvent, nore organics are required i'n the Ink conposition to prevent ink

z 3 27 Septsentey vistoOeblackink rediduc ¢S wAcaimylats aloag therbottomiof theirsseowndr of t he
nore difficult ink residue substances to renmpve fromthe pri nt&gad 60.

Unf or t unat el y flopheThgsalor ink218 s ahserked indo the padh 124, which epllects the solids 5 o
tribut t i trd . . | i , all of
Shich roduce. e AT S olalid il B BAOLAET 08 evififtale TEHRAL 00 B ©

130 5 all ows fpipimenEbBedingdné doesinot i ak epidly askhé Bolbhiak, and formsacscky an,
resulting in a higher ink reliability. A variety of other advantages are
real i zed usi ndike fPé'dﬂF,t}Yfl!dﬂﬁéﬂ)‘@ﬁ%C@’;g't@H@&d within fedase ofthepitoon ‘Qgﬁéner
unit 80. KBgr . i pon the particular inplenentation and

t ypes of grel ntﬁﬁg{gg%ggﬁ%&g)fg%gp‘r@djd, t he amount of fluid can be 10 tuned or
adj ust ed during prPHBIGtillokeek Gerpositionyf the wiper aésgmbliesd2b bEtheebloret hods,

i ncludi ng: changing t he20€é)[i ng_force of the w ck spring 138 Eﬁ?g by ‘
adj usti ng benéleanespaits) 82,89, jist priatite thestagyof aiping strokeiwherratbg palist 72 di f 1 er ent

. ey - . i ok ly 134:
oy Chang g ¢ kamireblor SRRRARAN E1GI%) LRRER A QBRI Yol in s Marhh i8R Y
stiffness, thgoRapethe BREK ?tﬁtﬂhbad@() viillahdaiRr hssémbl9a0s oBthe bladk Fearey 8Ghangi ng

the material properties of the reservoir block 132 (e.g. density); or by
changi ng 2he fhielcarriage 40ris mafved toethe ggltrin Siervigy oGl §oalonprthe scapging s possi bl e

135 to an opt PaRE Beh ek piae ek roliRRT Pt BeRRR. LV O
stat | on servi glegiof Rihaiaieaslls E285 8HHE GpittPResonlob ecdekpfiathedd i ck 135

allows the solvent 130 to i spensed using only one axis of notion in the
printer, that cleaner 8@ advantagedslycdlloss iforgliffierert vaping schemms thl be, empdoyed dorcat ed by

arrow 78 in FIG (7. This single axis of notjon systemis far, sinpler than
earlier sol vefrieanipathe eelor printhepdy @400 thag fgmdhe F‘ﬁ‘i‘?gﬁ}ésé@l‘q Gleanithe black

Hewl et t - Pagkap d fRIRa WWiiteWiping 80t (OLoRr dhblatk plils'aline'sattfbgeba [sot at ed and

preferred in the illustrated embodiment, the ability to employ individual wiping



25 el evated the wipers for solvent application. Thus, use of the sol vent

w ck applicator 135, in conbination with the capping assenbly 170 and cap
sl ed 150, allows for single axis actuation of the replaceabl e service
station 70, that is, through notion along the Y axis. Another advantage of
the illustrated sol vent dispensing systemis that storiA§Se@emher 300R

sol vent 130 within the reservoir block 132 ensures that the fluid does not

| eak during shipRhdids PREAUSE dVanthESAE WhkH uslidiBeRYWi §e o ikUbf éqtéreamdl y hi gh
capillary 27 Septenggirq 2002 24 pressure to retain a?‘? the fluid in all
orientations ek gubipgcted to shipping environnments, including varying
tenperature ranges)_hum dity. ranges). shipping . vibrations and,the |ike.
Furt hernore, the usEOTcPF‘a‘aP'Fe‘BISaE‘gé‘B%’]émﬁPﬁgﬁ?rﬁg%f& a%Yaé’é?ﬁ%?usé%u%ﬁal%%erfresh i nk
sol vent 130 toiPﬁl rsg%defm SRR Bighent BRed MR, YhiBRIGEssWNcbusSfad the solb£P! aced,
so the reservoi f He not carry an amount of fluid sufficient for the
entire |ife ofdyelbatcdeiks8Moolslow afid wipingy stiokewidkf excepsive apfountsef alkdfeamer uni t

80. Moreover, by contajning the ink_solyvent 130 within the repl aceable
cleaner unit gb§dye based erierrinkiet RSt 5?‘@81#@@6"?"65 @Yé‘d’éf"é’t‘élfﬁv"inﬁ’ﬁﬁéni sh or

repl ace the flid.. ' inkt 1Ed0k 16 REs AfdcAtd RpidEa i uare 49. Thus)

r epl acenent of%lﬁéﬁﬁgﬁgwe@grﬁéﬁ%}’?% g‘ opesr at icon {%g" Ich is essentially

transparent t owdlh dthestpestidms. addtaakiyng sdribling typé efwiphiganttingis preferred ke

custoner needing to know or understand why they are r(ei%ha?%rilrgpthe cl eani ng
;' He

| y, th
fluid 130. FI clean thqgiclike pigment ink Frsidye fpiine latloprintha ltaneRysat i ng
the cyan pyy nt f I . i 1 6.
ere, ¢ he er e alBEfheiindpddaaBniia Vil Shefh GbeuebbR il
direction of ah¢aye URedinks,lthd Wipepfok trtpigmentbided ifkiwadld bhpreeantedsfrenl 1 SO has
contacted the forward facing surface of pen 56, at, a poi£t .Where the cam

fol | owers 152 making fihgentagt wish the dnk repidue. Jasteads therwiperavgnld skip ayes bumps o ang
182. Further r fl 7 . 4 .

foli onrs 162 ANEEhHn T hoRHeRef Rlainl RedGeR Sefithy FluRerbdgpcon )\
capped posi ti ofytichaichiwouldfaildo ként®e tharefitlds frém thehprintheatheOFfsattay theot | on of

the cleaner unit 86 is translated into vertical notion as the cap sled is
el evat ed by t reolaravipers fomibe wiping locatinneqfithecplagkpepen alloWs YRGS ranps 110)
182. Use of 1N f@Hoal/sianidly dhr md Wipif deteAi® [ koURLPnd eopdvant ageous! y
eliminates the need fof WO axls Service station actuation because cappi ng
i s achi eved t hirintigdad$éa-66 thah dm those waed iclah tipablhek prinfieadb@®.hout requiri ng

rotation or conbinations of rotational .and tr | at.in tion.to, achi eve
cappi ng. Thus, the EI@pVé!B@Hb‘F%HW‘W%@@;}HﬁUﬂ{I |W‘Pefgl£€dg§f’g@°8ﬁf"§/ one
motor 74 10 achlaxs@lowh o td Hhdkrintial bONBLrif PR dRY ule LG
reliability and cos savyngg, as we as power savings for the ultimte
consuner . 2hi sis aRpfigig teenaatddirefiorc 78 ao die rowided eRer@tvipmggdgd of vdpérf er ent
fromthe 30 earlier replaceable printhead cleaner desgﬁlbed in_.the

background porRlpdsnl 28ftsstecontagts theprinthead 69t YheRRgui FUEIos S8RIRE | nkj et
plotter. | n thi g SpLLIeTaeYikeHindMipind odbe?f bBAOTARBLISRAR ARk WAL I on vas
achieved by |ifttiIng e entire rep acpea f service station unit into
contact with adraedisioftomiticngzziesthiapt)capitianyiaciiory whivh aasses agblverdandit i on, t hat
is, the service station had to nov bo}h vertical Iu¥ and, hogiz ntzfély to
achi eve cappi niybri¢ast dyringiihe wiping;steoks, fallewved bythe gpgular Wiping gdeg 200825 Gned to
achi eve cappl “xﬂﬁeﬁ'o%?ﬁl&&“lz% WHIGHP YOS Ry fefiloVe hiyPRiked inR AR aifRysiagad of the
cl eaner units. € cappling operation Is quite Inportant, because during
periods of i naetidvé feyhaidingon privitheat 605 dsrdekeeibeld irsthé Efetvlettalackard Comparyi’s )

vol atil e conponents in the ink n%i]/ evaporate out of the p{ei n&lgz@g nozzl es.
Thus) the use UYfS. BatartNonsi614,938,p $hesamewiptng; michanism usqdda creah kng the

printheads to isolate themfrom i ' RAL A ki ons,

i ncl udi ng dusti"’g{%“é%ﬁﬂ%‘ On%}e’?6%&%@%?‘%&%@@%{1%%&?@ Hgltg &f’iﬁltse. By
formi ng a seal aplrehi@attive the Adaméthieal Gafiresd et 26, 11085 sivhilaratipingl e i nk
components fromthe nozzles, while also maintaining a hum d environnent
around t he3thozstioks ntay bomeade frt th feravard-diregtion; 26, pecomplisking Hg seme st and

bl ocki ng the nozzles. Furthernore, the use of a printhead cap 170
advant ageously m nim zes the



15 occurrence of crusting) bearding and soft ink plugs so that a m ni num
nunber of drops are required to be spit into spittoons 108) 124 after wake
up signal indicating an incomng print job has been received, which

advant ageously mnim zes ink spent during the spitting_process. eover)
by preventing vapor |oss out of the ndRzlcs, the cap e@gtﬁeé?mj’ﬁé%d e
concentration of volatiles in the jnk resident .in pen doe 0 not
‘decrease to an unBKdisdllustiates applicatiqnsot the nk %lm%g?‘g%f?&p@@y@mﬁrati ons
-of ink conponent syt or, i hé b1 Be. dyring the
‘lifespan of §ﬁ§°§%¥n\§é§o‘%ggm‘9@§{he‘i'ga“r’rguf‘%g"%ggggn?{fs‘?r{é dE!fadtve been used to

el evate caps nhafieked)in ihePhéi@kdund s&ition abdvepthe Hawlcncliokard Coprays 8P to t he

printhead scanning axis 38, as the printhead 25 and or carriage noved in
t he negati ve 2800 ¢adordnkjetaringas alse ugdsap dnkesovset, b‘&psdltféfsaff%‘bﬁleishg%osi tion.

O her cappi ng. sl eds have been attached tao r '

Hew et t - chkgfsﬁl%féﬂﬁé‘w;‘/ aﬁ&&’f‘f@iveg gtscré‘r'f‘glsc Pg%)?((;)o\rbc% fn j%’?{%ﬁrﬁ\taé%g), or
through a trans btk Mkjd priftidglingwhBteishe bladk pridthehi@ Wlegticr 8BackplackableskJct
720C and 722C nodel s of "i nkjet pri nter;}q) with a EOI"[I on of the sled
contacting eMadreovet,lirethoHP20006 priB@r,dhe inksolpent istapplied Grst oiawipers and hat

furth tati | noti t] in the Y di t t
b;; |?Lk;3eaﬁ%g%wg%%p§ng3ﬁf gcggern{: rgf H&J“%%@%ﬁf’é?‘}cﬂfg{‘%ﬂiﬁ ggcgpcrgbeva es a
Sept ember 209,178 uldWBivkh! 145 réleelo Bid 1DidIRARp CATPSIBEpBIndiA 60y & Lhe 1 st

ones known to ‘achi eve capping through horizontal notion in a direction
paral | el 100 shewt infRiGr 7 incdazhed lmes.ays) and perpendi cul ar to the scanning

axis 38. Uncapping is.then a | j shed NoVi t .pal l.et,,72 in the
forward di recf !Oonﬁ?éfﬂ‘&ma&#ﬁg&m&}’%ﬁ%@%ﬁcwoﬁlagﬂ‘ @’?Rgfﬁlﬂyto 5 push on
the activati ggnhdfbled B%b&n%g&z ﬁ&{l@?g{n&i&ﬁal?ﬁ'ﬁh Heaplicafor afshbea P34 Bngoack down

al ong the cap ranps 110, e rest position shown in dashed lines in
FIG 8. Mor eoumsstructtdof ansapentell prdyurethans| foain,raad therbasking spyingdd0bgipant ageous! y

[ i t i d t. ti .th let 72
?ea?ﬁrgﬁsl?l ggnsé‘gﬁo ﬁgg?%gtégﬂgg?%%’%rgﬂﬁg V%S&ggﬂpgéwﬁl?%wg{:" D ven{riD \rllgsas
descri beqst ughiifEraRs) &‘Q’olv&? 150 jsCHBTES t6 it printHeh£50 Béﬂaﬁ?ii&ﬁoﬂemni sms) such

as plotter 20, a“variety of different parts are used to assenble the
printer. Eackolpentimaiily sarvésné flissolyrink tdsnlye e thie snifsomof theyprinthead,ibyt alsoze wi t hi n
the tol erance specified,on_the engi neeri dr aw ngs., and. as result of
vari ous pr oc@%¥idesaseropdary fungtiono t“?ﬁfb"‘lairl ?&%&ﬁ&p&r@?%ﬁgﬁ

%%e 1ike for
plastic and/ epcodst @ PRidned WRAReAt Mad ikt WIS theWiperia maidthiaimghabeh 15 to

batch. Variations in Fﬁe geonetry of each conponent is a normal_part of all
manuf act ur i ngopiokeaits esd orifive platd deantivess thapughoutdhe life of thetpristhead.cBiet r i but es

to a tol tack or-tot iation in the dist whi ch
or 1 nt headd AR HER FEPA RS B IR T ek SR PSR B R A Ead. Thus, the

chal | enge be&%’é&% &dﬁﬁxgg%w@%fzé BB bAntinRBp4) of it sBIvBRCB0AIIBEFERA IOt ween

the cap and tie prrl in the 20 presence of these various nechani cal
t ol erance st i#hisgatedBrmnbaiiment, frobhisdlient p3his as evehdnere prafepddamaubl.e in t he

i 40, and the cl its 80-86 | ble.within the pall et
carriage 4. and i ol saner umld 3 8O 86 2oy ol acESblS L e e pal ot
their predec S %-daﬁlw%ncﬁa??é.'fmdq%o% dif Rh&Atas Ybhiitod Wi tigent s may

exi st which e accommodat ed by the printhead cap to ensure 25 adequate
seal i ng) 29V t botpressed by tiepriathest SWhien the fazen dfdhe dpplipatomwickdds whi ch may danmage

it. If the cap sealing lip |75 .is not accyratel | Lgned with the
pri nt head) tn@nprasﬂsdéﬁz%veﬂt W0 s vaéﬁio‘?‘ﬁgg‘cfﬂg %‘é@e AP % excessi ve
vapor loss fromt n. JVRp . h: L. area or
cappi ng racep?g%%’%gﬁ@?%@g%g %ﬁﬂﬁ&‘é%%ﬁ@g l?ig}g%%%b@?ﬁnﬁ%{]@? with the cap
lip, as showgrehyad! Wich aVRBSa teistihGorcé tdaippsiethe!fban daaivkd36iwhes and t he
perimeter of the orifice plates of printheads 60-66. To assure |
pushed against by the printhead 60. The fluid 130 is then distributed over the orifice
30  plate by the wipers 126, 128 during a subsequent wiping stroke. Thus, each

successive dispensing of the ink solvent 130 adds to an existing quantity of solvent



27 Septenber 2002 27 adequate sealing, the cap lip 17S nust be aligned to
the printhead in six orientations) or degrees of freedom which together
define a three dinensional space, that is, in the X Y and Z axis
directions, as well as in rotational orientation about each of these axes,
denoted as 8x, 8y and 8z. In the past, a variety of di f 12 RapterRsr RB9% have
been used to achi eve cap/printhead ali gr’tr?ent, including ( 1 ) open | oop

tol erances usi Rfeylradidie 6RMRIpHGHERNE0 1 \dipEs il D6, Ne8 dron( @ viowedppliaions.

t-ol erances with thé precision conponents, (3) using a high force to cap
over an encaps Prefamblyeatavemgt 06020 0.8mgnfi fhuihsispensay persipakicatian.ivoths

manuf act uri ng gd' ustnents ang calibrations, (5) providing self adjustnent |
Owith an el ecOr5ps beingea peraad a@é‘ﬁ“m and (ti) aligning the capping sled to
the pen carriage. TRGIReRFd, HeSnIEINQEFI0MS asRGoR!IstisH fitm Birfiemsmd to better
under stand how t his capping challenge has been net in the past. First, open
| oop t ol er ascesnteebmecosidé 2rafdhe printisadp0 e Burispavelopmentstudieseiy was fraind ar gest

t ol t ack bet t i nt .and. .t .t.h t eat 15
| ar ge T arget - ai s adiilngl s BberaDiS Bipiehars PR Rt B ob BeiBtia: o
variations in tpggea?)%ﬂaiw]ﬁel?{doﬁmcﬂtﬂu@m%o ig Bbptiel Sthé @{&Eﬁ@%mn@sfmﬂxé@pen

| oop" approach cause there is no nechanism either nechanical or

el ectroni c, -t o védsink builds dpamathe pen, hdvbcanpprioditadlyidvip onte & printgkpage-head. A

maj or drawback to this open | oop approach |[s the wast ed .cappi ng area
requi red on t héVgrepyaremuch Auid may %’a‘?f’?‘l“g}l“i Wi"e&\‘/iﬁ'l%ﬁ’eﬂmj‘@g&ﬁﬁﬁgo cost of
the printhegad. | i cul ich & ' | Ereh rifl AL fHANPRARmEEt Ween
t he end of q{%he nﬁrg?lgsta#edéec n@?ﬂgg’%lﬁag?%{eéae ga?eo%nt ﬁ}éée%ri nt head, %ecause
this gap i ncr eagswhileepenforrhing mspittimpvabiire ts clzer thé PEGesolvedt 130fmmmythe bet ween

t he edge of the nedia_and the entrance {o the int.zone durin Linting.
Cust omers typi dQFHss. wEws. apglicatienaf 2 d‘?ﬂiﬂ‘is amopnt Qthlgtlé&d}"I‘ 5\?/’?‘5:% aﬁ%pgt

i nformation or j hi,ed on a 25 sheet. Thus, a large capping
zone on the pridﬁﬁ ﬁea?&%‘e‘?%@%@ar er the margins on the printed page) which
i's an undesirabl e faatupslicame neader Bdnsoeeths furCiens df@pplytrmltbtrmhh& yst ens

And 500 serlSes 16 faRAnoAkAD, A R} EISPIR e JTo| Ttorm At e e 13236 °
t ol eranci ng Sygé@%]ﬁgﬁpg%ﬁ?e[%ctr&t%{%m&&gfo?&c'vﬂcl@ﬂalmﬁér B2nEseicteii®have Y, Z,

Ox, Ay 30 and Ions. Sept enber 2002 28 Second) the open | oop
tol erances wi t h suffisiésiydigicapilanertsuead avdrameathe dapillarg pessswre efdher ances on

al | conmponents which contribute to the tol erance stack to epsur.e re
precise ali gnrréﬁ?tc“t%‘t‘?/‘ié@hl3t2H’éd&HO&WG?QrﬁeVCBP%%é’éhP‘dM% ePYe are
Some signifi Ca&ﬁagﬁéa%pﬁ,vt RhAGEH ciaE‘heu?‘nin@ézinnfxlépi.smnngmzp,qn@maﬂy siapc! udi ng the

use 5 of expensrve plastics, precision tooling including injection nolds
for plasti @ andcondingreapitinnyeprebywrs of the applator mixkall3Spagreater hiypk30smt ool

lives) nore tool _maintenance reater staffi of .mater.i ngi.ngers to

i nt er;ct with dAullisgsiera)der &gﬁ&%ﬁi{g 5?‘9{8‘}‘&3@9%‘?‘3{“8“ Sc@?‘@‘?t‘frﬁbggﬁ parts

scrappi ng, and rﬁ&ﬁf)&il‘s}& iis%gﬁf-»i,é?tiﬂé}ﬁ hy&rpRilic RS Rirdgltha@naRanB i Wittieidedpabl e
e

of delivering the requir precision conponents. Moreover, only very 10

hi gh vol une pr iigtowigvalitioh dn¢eLiaicodtact avithithe mosvoiobloth 3% Qthergihysiesl parts. The
practice of using tight tolerances has been used t me degree on. y
service stati orfSopsgtigsiofthe ‘t"ﬁl%“}qé&de'é’(@-%i"li‘?ﬁe S&g‘%ﬁsg}?f}?a’f‘ ﬁ%‘ﬁ%ﬁﬁﬁép‘fﬁlﬁ%‘g
suppl i ed i thdl he, ek dfui {0%SmilTH S FrbBghourihd R0 oPRBMIECHEROr | nkj et
printers. [Ibhsi rd, Egﬁisuel&g%w;&%i gh %‘loér}%g ’capﬁ\%’\?gr ttﬁ%ﬁencapsul ant ggead has
been used on 15olehmctieatativhs tRatdcaurdn Gerfpamnyds sveles kedthin the ploger20e Hnegho
series, and HP 2000C nodel s of inkjet print ehs, gs wel | aﬁ @lhﬁ DeskJet 693C
model inkj et prthemain phevsicl puretios 96 theyick RARRe A that sEeRS BE UMy different
seal i ng charact gri si.i . . | b Y ntonElito? ¥the &t h
flat surface onﬁfq%‘ﬁélﬁéﬁsnetl%g’%%hﬁcsglpggl? ?(?agn’grlﬁeaatﬁg&a nggogﬁsgal wi th m ni num

cap force. Howesiya QndréRidhdadst, that isahemmio dfpierfalt BDposafdltabiskiess efitheice

stacks is to use non-flat sections of the printhead as pari of the .
30 foam, with the post-felt thickness being the primary contributor. Physical properties



capping racetrack. Specifically, it has been found possible to cap over an
encapsul ant bead area on the printheads if high capping forces are used and
the cap lip is made with a segnented design, allow ng the segnents to bend
around and seal over both sides of the encapsul ant bead. Exanples of this
approach are described in 25 the Hew ett-Packard Conpardy Septgnsber pa@%nt No.
5,712,668 and in the allowed U S. Paterft® Application Serial No. 08/566,221.
‘Thi's approach Jaas RN GEHe BaLAQEIyFRP 286 BlNubRe B Qi EdnohA@Et equiring
‘an excessi vel3(/) F}grpg)e cappicng zgne belz:iween the end of the nozzles and the
‘edge of the pepplidagacientet B4snal | er nedia margins on a printed sheet.
Unfortunately, this nethod of sealing oyer.the encapsul.ant bead has 30

e PR e LER ;

several di sadvant age@$thef {RpogantfgmpA SObEntHPReAsIRE &SP EU%d t o
force the seg L.t eahichh ReApssbhdhdeaead.
These hi gh cag%?énrgﬂSélé@“ﬁ%@%%&%ﬁ%@é@?ﬂ?g&@h@hf%[ﬁse thebpen to becone
unseat ed off obndddenyltat fies materiah withaahgsical valluterof @ pex(ubio certimeas)y dndge, and
thus the carriage itself requires a stronger supportingstru 5 rﬁ,{mgr t he
prini head. Thasabsarptinagepacilyfordhe PRY selvenidstipk %Fl’h%é(’éalwpﬁé %\é it hin the

carriage yield_ higher i gm;“g | nt Sti ne.
Anot her di sadS%ﬁ agbmudﬁgﬁozﬁggjﬁgg%?% ca%)daﬁ% %rglgbggﬁ {ogq}ggglkd?\%wgm
encapsul ant beggbn theatrhdiphett irf highthiyidity comditbneg Thé escendiyg héige chpifargegnent s,
whi ch often breakduring renoval fromthe nold, |eadi n? to a h)istgh scrap
rate) and gredressurgpfthgifiuidysseraisl3Zispeleqigsda bp APrtompn(rpillimeterskiof thes st ul 1y

mol ded. Foyrt h, act ur | ' oV g: 1N nggde to
i ust 10e40n FEREC St 1P A Aph iR bR Kad bt AT RRYy ign

tol erance st aglf thd PE® ¥610aH: €30 WiEndtdask @t offRcicadrdoiCOIPduritigeranfidriserifes and
800 series inkjet printersused a Z axis_service station adjustnment) to

rai se or | owerthe ¢leancevnit §(is plaged emensh whilealprobaing siffigiently; loyite freg n one

system a physical ars b e | LUS: . used, while the other
syst em used arglf?sﬁiogg ccﬂé‘r%g}éii%{latﬁgbﬁz%e{?neg?ﬁé < L8Fvicelbstation. These
adj ust ment rout i ne;deaieeindporant @ipondnt i inglbneenting e)ink salbentdispemseui ri ng

addi tional assenbly tinme, requiring LLudgement of the assenpl %agperat orsin

setting tH8 covstemiof piatheadsicanerfleisithavicksprng 13§- {ihg ek privgildd) i shed

| ocati on duringprogduck,t : Witk b arts
were required 3 gpqﬁgaﬁééqcé%g%g%é&fcg{@é%%?@ts ’e%rlflé?é{c}gcti Eggily %)gr&?lr’lt er s.S OFi fth,
sel f adj ust menb FI61H Hegeiniopfincficestikekickapringsis i to proeideakadwn Packar d
Conmpany' s HP 2000C col or inkjet printer where an optical ensor.agf

i ncor por at ed desigtingdprce g3 thetihe REG\splventsk3Qis expellgd-om dha applicatys Wikt I3%0si ti on

of thecap rel afi yelg liiQaQOrpcroier% ﬂ%ﬂm‘é%&hﬂ'g@?ﬁﬁ&%{ %Q&iﬁ CdRD0BYassh@nPr i nter.
A simlarelectronic é’nsqr system was use or se calibration in the

Hew eri - Paokarif dadbedtiatyin FIGEKi gnl et 2500CP i nkj et plotter. One advantage
of this systemwasthat the tol erance stacks were easjly zer,0oed .out..during
use. Unfortunat el y,Advantagepuslgrhyigsing the Mckispring ﬁ:ﬁ %’ﬁidléﬁé%?ﬂe@a'i SN ng
requiring extr cl.Loni Q%( e PRt [P E $hoRn fypre

devel opnent al"ﬁeg#&v%flggiﬁ%?iease ?ﬁeove@gﬁcﬁ%g?%{g the printing .

uni t. 30Si xt h) dréigesaqretbadwitlohpprbrtigaiclyta édnstantaprisg fodcd of arhvndpeeNewtoni age i s
one of thenobre common arrangenents avail abl e on, current inkalet rinters.
Typi cal |y, a fEu3 preload assurgs $iat the Shuid-digpenseoreiungis cagsigien r 38k mates with
a feature @n the. M K akfnligs gl € axi s)
with this 2§chéﬁ@‘%ﬁ%"%@h?%‘éﬁ?%‘ﬁ‘“?ﬁéﬁﬁ’%ﬁ%ﬁ%‘%@&ﬁ? ﬁg%rrpany' s é1) eskJet 700
series, 800 sqjlbtei20] ROOinStaidesia cameheldidly peaducedprintigamitsaitypiet s) the Epson
EPS Stylus nodel inkjet printer) the Texas Instrument McroMarc inkjet 5
printer, and timatRadtneleanimmyunitipacipg kreatiopmaybeen theaderdf o 48hdvant age of

aligning the c | ed (tq the. carriage,q . e still
I alr gel egough t@ﬁﬁ‘ﬁﬂ@eg’"ﬂ%ﬁg&ﬁge Wik slf)?&{jstsag}'ge}?sa%etgggy hﬂhﬁ%rgg%?%%ﬁenf sl,
mechani cal  adjiy s fofcedblul g FAHS GEHR Varia@ibalirothé eshtsc ppsiien 6fthe apphieator

encapsul ant bead on the printhead. Furthernnore) on the products nentioned
here the &0i grwiehtl3Hvithiespecipo Sk pdnthead Inadingedge 300, and iftpgemauiatyingy occur s

in only one or two of the six de es . pf freedo l.n,.the r

servi ci ng uni t\@ngeensgn uleﬁ'éwl&%!ﬁ"‘gﬁég'tf%gs?ﬁhcféga%q;?ﬁdnpﬁ%de%n ﬁgggﬁ“f?‘g@g 110)
182 to seal the printhead) as shown between the dashed |line and solid |ine
positions- of FIG 8. The cap lip | 75 noves vertically upward and pushes
against the orifice plate of the printhead as the cap sl ed 150 progresses
up the cam 15 surface. The rearward facing surface of the cap sled
activation wall 151 has a pair of vertical alignnment ribs 204, seen in top
viewin FIG 6. In this system the replaceable cleaning units 80-86 align
the sled 150 directly to the printhead in the Y axis and with respect to

- ~ g .




27 Septenber 2002 31 Thus, several advantages are realized using self

al i gni ng cappi ng systemof the replaceable cleaner units 80-86, i ncluding
m-nim zing the tolerance stack in the X, Z) 8x, 0y, and 8z orientations.
Mor eover, there is no need to cap over printhead encapsul ant beads, so

| ower overall capping forces are enployed. 5 Additional IZJ,SGPFF@II?%QQOZ or any
special cap lip design for sealing over 2don-flat surfaces is totally

el i m nat ed. Furt her nireRrablyhite wiapgiritg Sgdiaean giptavaatt 45° bendionrampjugtap

bet ween the end of the nozzle row and the edge of the pen, ich allows for
smal | er mar gi nsprén taregehing the lipapgeionAdd; J?‘%fr‘i‘é?l‘%‘“‘i‘ﬂé?‘é epguesdhatddey £ or

preci sion tol erances on. all.of, the | Ce: I3, i nd carri age
conponents. 10 %@ﬁfzﬁ?ro‘ﬁlﬁﬁllé/s, Orfl %%ucggsﬁéghﬁgﬁlagrﬁ%u a(?tfg{reipﬁléhﬁﬁgﬁadj ust nent s
are not requiredoadledofake £ axio hli@itherit BECEREN00 eelaivalts tie applidatve 125.ddes
direction. Additronally, the service station cleaning unjts 80-86_do not
need any type o6f thisemnp portios ofthE wickd whishyaaseuntesy the ppatheaddeading ¢eaPPns, as

were required i ome preyious. i nkjet orinters. Vent | ' ' {-ant
aspect of the c&ﬁéi ﬂgd’ ‘(’f;c/llé‘?g) L) @%‘ﬁf W%Pﬁf"’ﬁ‘b‘ cglnt%&qu{l l?l"t: gﬁ?thgegagioi 'gt head
nozzl es and i nagyeiheikdrilessHf the ¥ aio dREncHe Bl thethddembled Yathpdlelits @r odi f f er ent
venting systens have been used in the past, including nmerely formng a

not ch wi thin t heonsiagnt flyd apmicetiaatidditiorialipetheé preloadesaipring faice anethg wWickt head.
Anot her vent system yses el astooperic i onsert | ded,, ont cap sled,
with a vent patWrﬁéilﬁgs?r&?sﬁﬁﬂmé(![‘%ﬁgcq‘ﬁ‘@&a%ﬁ’g?W;@r@eg’fmfﬁeé‘p%%% sl ed and
seal ed by agyenair&kieﬁivs 3EpAIASS 0 B erfal 6 210M SositidRapioTit fantRadF0 sithl. S.
Patent No. 5, 712, 668. Anot her vent i ng schene was used in the

Hewl et t - Packar dre§mpmapbkcatd? 125.0Tths, aky misaligrinrentin) the axis has vesp littigaffetent

cap having a labyrinth path fornmed in .the, rimis sealed, agai e | owner
sulrof ace 019 t he E‘gﬁ’ﬁiaﬁﬁ“&‘}f&‘{ﬁ‘?ﬂﬁﬁl&‘%&rm@Eﬁaicﬁﬁreg9éﬁog%cggct‘8§°é]c¢?bed in
Hewl et t - Packar diCoamGI%ich dfu witRl 85 hnd\he 1Rdihg 8d@e/20 okpaihihedd 6(si8t i ng system

25 used in the Brother MFC-4500 inkjet printer has rio cap vent, but
i nstead uses a $ibstantilly coestintamgardlossafsoy B asisgnisalisamspteberabatwean) ses.

Anot her venting systemusin di aphragm.i s di scl osgd i n Lt - ard
Conpany' s _U.l . Paten V%?nga‘g’&ﬁt%%fe %ﬁnlﬂfeﬁé?mggﬁplpﬁéo“ﬁnrt E&MS rﬁe%nl %ﬁ‘é&
di scl osed in Hepd&bh oPRE BBEE pGRABANeaBeadl. PoRekashpe, abisty B theApkp boloat il B

Serial No. 081566,221, where a vent path was forned in the 30 plastjc cap
base under | yi ngwitheviek ttiocreascs the aisdbilelifelof theraek erinthead§0, shign eomparedigo2 32

Here, th t |, ai that reli . .
W N 8 pr it hEd RO REEaApL A AR e SaC e RETAS SRR LRy
1 72) the |lip megpghe hifeprindtiddds, BEhRE ipBini@est o EdrhilfePmplet rintldad 0aWitmnt s 176

prevent the nozzles frombeing subjected to a positive pressure air pulse
as the cap 2@al ah adeqadtscoatinSot inkyspkventeldOctgsts frynd thepamerificgplatedispeRsingyr j ng

envi ronment al changes. 1n. ast,., typicall S| . I een
used to provi deP§ "Eweﬁ]%%ﬁsﬁgﬁ%@e?fx'ﬁﬁé&&%%%ﬁ’g{ <§51’3'5 é}r{ﬁqg’b’ %}ﬁéﬁ?rgg@ggeabl e
cl eaning units §0;8Re AT life SRR PERALAIC HAdURALILYG MEhBEDS iR¥olgnta3Pai r  of

vent holes 176 which connect the sealing chanber to the retainer |abyrinth
path surface 168issolidsdnk weidinbuiltppondbrerfics plate avhilg alse pravidieg a PGRKK hol es
176 to atnosphere,, Using.a, pair of redundant .vent holes. 176.al |. e cap
vent feature toﬂPGyR?{‘?%g"“éMCYCP‘S&HQ%\?gﬂt‘ﬁh‘Sf‘é“ %%‘8&%@"’@#3‘@5‘28%&%‘2‘%@
for exanpl epsi f otﬂjfnﬂﬂﬁﬂ%OT Fidalig dnb¥ol (e 196 lubficatalitRetipetsade s 282ehictr | 28 i nt o
one of the vent holes 176 the renmi ning vent hole continues to function.
Singl e vent hol decreasys tht sipen ngendighfodee applied tathaprinthaad.gvhilsalsorredisingn e
orifice plate when sealed, thus the 1 S use of the redundant vent holes 176
facilitates venMkfgY€Aboul d one of the vent hol es becone cl ogged. The
labyrinth vent channg}s,Qforgh aRERcAET10MRS ald efblddaBust 68a Widd: herieepf
retainer 160 are sized to prevent pressure differentials fromformng
during cappi ng adtypés Byeliminatirg wipabilityseavhngim to kidsvdlopngpat Hsa of ngdpor

di ffusi on when the printhead ) . th
30 types of ink has resulted in a number of important customer benefits, related to the

%

quality of the printed page, including the use of inks with (1) higher optical density,



20 is sealed. Besides the use of channels or grooves on the |abyrinth
surface 168, el evated beads nmay al so be used to define these vent paths.
The exact sizing and orientation of the labyrinth vent path in the cap
retainer will vary dependi ng upon the size of the seali ng7 chanmber, the
number of printhead nozzles, chemical properties of the?3 rﬁ@}enﬁ-’f%??%
desired venting versus vapor diffusion éRaracteristic ZS selected for the

particul ar i nkjagbwinki(? AQadn0shivt (Fagesyskr rEney (3 bettcrhight fasigess,dft) better pai r

of redundant vent holes 176 with the | abyrinth vent. passﬁ??{ﬁmﬁr tci:.
at nospher e advameagesns,y(5ettni wateetastaessr andd O everlt iggreasad feigo e 'd%hpi ng

ne of the t vo e opplekbtet e ERbyRERS ETlshf Qg LRy RRRRE ackugyen

operation of s 'Ewtht-?am r'o¥ biad piph?edt adtied € fhelink vehichd. dodeeprduninpead
cl eaning unit gg?t%rhe i pér mEatgg:serrbl yp 2S is shown rmviqulqg in 27 Sept enber
s

2002 33t he sr eaiitialrdivelopraettiobthe back pigmentast ink cartrideps, shadysdeads@ aper 21 0.
The scraper 210 r extends do rdly, froman interior,sur -pper
stationary wal |comtram°ﬁ8bﬁéhwg?jb‘ i‘lfﬁhef‘{ig’r?g’%b%?ftm%c;‘ h?%le(p n%?i'g&g% Bégt?{/crce
station 70. Th%na%%s%?%faglgm iﬁid&&ﬁﬁ)g{l]@% ¥n 818 Jrifi¢e plakdwhich kaylé dotrinber)

g edge , ic

having a front wpin i's 5 engaged when the w pers ve in
the rearward dire@ovdddy tH8earkierdwipingeystemis thengmpieyed 2 Adgantagepysty, &iedisaAt er s

and renoves debris fromthe w pers after. passi,n der..a 200, when

then noving i n afRG fnkspivent @ppggql?%ﬁ@@pﬁlggiﬁgﬁb%epk%E‘Zﬁgg?de Pof FIG 9

is a retai iong atl%ng{; rlggwlicth"}{‘lkﬁféhfceﬁ&ﬁtrﬁidhgbfbﬁgk@FmEllﬁe pallet 72. The
I'ns

tab 216 rests ag a palr of protrusions 217 (see G 3) extending from
the 10 exterior of tSecotiaschichind)fasadhsaphms, imeasprod in pages per SURYIL.ECGUNES

ri nthead cl eanin nit) here unit_80, w.thin.stall 9 f A The
(F:)o: or stalls QZ;Iatgh; iﬂlb’sgf&rf@ ﬁ‘lyg'lﬂl é%ﬂ)’feﬁfﬁ’\g@%\ﬁkﬁl H‘gs'?]fﬁ tf:‘éc?to(r%gtdga}?i %#lﬁlté) vrzrléenber S
216 to secure tr}%&?ﬁ&?%&)‘ }éﬁid@ NidAéte ¥8\iHe Driide platk GANYEfGREthe Mapiag Birokehe

l? ustrated | I

scraping step i 9 may be considered an optional step if
15 anounts of igkusolTuense cF3E PEG enkcobentl3Otadyandagtoudy redissplygsdhcedride

applied to not only the black printhead 6 but, al so he col or
print heads b2- 6k, %@Wﬂ lodh%bedﬁﬁ\%?ﬁ%%’%g%ﬁ?{tmwlgisﬁﬁkctssbI vent 130 appli ed

by wi ck 135 may be eafld yuyadiifhhbibsGBANG e Wil BORRH pigminichasidinksitons,
and material properties of the reservoir block 132, the w ck base 136 and
the wick member cohfarisen foniye basé itksowhinkansteasiér to Geryise butare BYORERE t o t he

Pt Reads. | N e eaen: based Laks.CFrooh & servicing Hahlipdisits e phoblem with
pigment based inks is that they form solid masses on the orifice plate which are
20 difficult to wipe, but this problem is solved by using the PEG solvent 130 which
facilitates clean wiping of the orifice plate 60.

Fourth, regarding smear fastness, sticky polymer binders in inks may be used
to improve smear fastness, but these binders often adhere to the orifice plate, as well
as to fibers in the paper. Polymer binders are very difficult to wipe off of the orifice

25  plate 60 without the use of an ink solvent 130. Thus, by using solvent 130, these

polymer binders are no longer a problem.

Fifth, regarding water fastness, the use of both polymer binders and pigments
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

30  stability of an ink affects the reliability of the entire pen, and without the use of an

ink solvent, more organics are required in the ink composition to prevent ink



to the black printhead 60) where an increased anmount of fluid 130 was
applied to the printhead by increasing the frequency of sol vent
application) resulting in a scraperless inkjet ink solvent application
systen) as illustrated in FIG 4. It was found that an accunul ation of the
sol vent 130 and ink residue on the 25 4 pers runs dom@ﬂr%l’?ﬂnth?&g? % he

force of gravity along the wipers and into an auxiliary w per chanber 220
defined by thg,8as e%&ﬂfﬁn@%&ﬂs bh&of tHe M¥ret difficdni &k redidueahibdtarices ol vent
«and i nk residue mxture his solvent and ink residue m xture 218 may
then flow t hr ougnoenfrop ¢ prgle@ﬂ Géeﬂmﬁl!dmbtylﬁﬁ@aé@'&@'kof/\ﬁfﬁ@r’csﬁﬁ%tqkng wal | 1
|6 into the nain spjtt par.ent .that, si I i cations
‘may be nade t‘c‘)O"BFP?éP'é’BIagP °81“§‘ Hcﬁtf’ ‘Uﬁﬁ“f'@ %Q%GCIO%\%CF Kofhe” iﬁ{rﬁic!?us‘lngtﬁdx{)f t he

i nk sol Vent a 8 fikY Qihlis, Mhe0isk of &Rinkv6leemed0 h each
cappi ng ggg‘g%ﬁed@%ﬁge}%éﬁ@g%@y, i nsi de the chanber 106. Sinilarly,
the col or SM peitowsabt ledsl@garmes tode maptired ecthevinktcomposiemiresyltiag iff 4 kighero openi ng
222, to allow the conbination of ink residue and PEGto drip down fromthe
col or wipers Msreligbdyption into the spittoon pad 124. O course, it is

al so apparent that , g?ﬂ?‘ﬁ%?gﬁlg ﬁc{sm %cs%yélteg%dlugm fRfd Bisptasd dydeincoft 0 | i ne

the bottom portion toon 108 an absorbent material,
such as a smatHe®lack prifthesd eléarebanit marFotznmple, chtpendstg umnetm@mwhg this
additional flow of ink solvent 130 qul}k reS| 18 §§4 dri le ng from
the respecti vimplppenationzgd typss of B Flene %HP wdean B

assoc! at edo W |43} suzledugllngyréd\(lcpdévg ﬁ:gﬁr{{%gll%ngt?%fﬁifﬁ%t Aethbdy Wi per s

t hrough u an addition nount o | vent; as shown in FIG 4. For

exanpl e, by elrchidia ich@ngdifgetheispeng &meaﬁﬂmvﬁdlﬂsprhﬂgd%(taglbanmﬂrmd?m on of

212 of service station franme is_ sipplified, Qf)t onl in constyuction, but

al so in the mﬁ@suﬂﬁg Ml%ﬁmﬁpﬂ%}hﬁ@%l%éd rBFORES b’f his gravity
d t hod al f whi ch 15
10 3 TR L R sgbeae

el imnates thé& icing t ping step shown in FIG
9 so | ess tinprdperticeofithe odck asenbly 184 eyl twetiffneisithe péwsiparinphadd the bageper

scrapers have been used in other inkjet prlntl nits
Hewl et t - P4é kafwmaﬂy by qhanging the gpstertal pro %E@F?‘é%"g'ﬁg‘ la—ig $%ooc

odel s of | NKELL bIbeLRng YAtk B VARG HR iR AN 10! THRY aeS, |k

resi due was t ers es after passing 20 under the
scraper, W t hpbsitie foltyilarghé anhomit bEPEGamldkohgni raumaasaseﬂafmnethe 8RRiCA®Rs. Thus,

use of the gravity drip nmethod for, cle e. W pers shown i may
not only have I3ht 2icRpsimahgaouRd aqur?a|h°$a*gﬁ*ngct‘isgmntifdﬁ%&eraﬂﬂf%ﬁ%°% tE‘lspeedl ng
service, but rease reliability of the replaceabl e service
station 70. I\/br;@%gl(g'\ia/H srgmﬁ}g elimnation of a wi per scraper 210 may be
particul anby usef ut?ule’éennbreduéa‘@fnmupphqusmok 13nélipvarthe sodvedt 13tePehangeabl y

within the sane carrier portion of the%lﬁ t head arrlta e ﬁ& ér - if the
Wi per scraper§lsa¢@°‘é}‘$‘h$ﬂ%!ﬁ'@6“¥‘ﬁéf@°ﬁ Ry E‘ ORI ST ONEof one

type of |k WL egRoLhehn! XDRaReH B aBbw i M 156/ Aé aisiamiche | nk

cartri dges are exc e nee or a separ ate w per Sscraper | ncreases
t he conpl exi t $y@ém isfar simpler deansheier snivensamihcammsmstcma shehsdbat upddRar d 30

the ol vent  t iffﬁ&x‘%ﬁ{fé&ér”k Chawabis B poofi ieunblteidroih B, feade,
fol I oved B% 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
30 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




27 Septenber 2002 35 scraping the wipers on a stationary scraper. O her

W per scrapers have been al so designed as a permanent part of the service
station) such as in the Hew ett-Packard Conpany's: DeskJet 700 series and
800 series inkjet printers; Designlet 600 series, 700 series, and 800
series inkjet plotters; DesignJet 2500CP inkjet plotter;27Segtembend04d 2000C
printer. OQther w per scrapers have beenzdesi gned as a part of the pen

itself, which unfortunatel cgounul Si i ating) leading to
i ber  tracki ngParepRgrngtf TR} Sed AEhEHReEHblRAR WibinD) | o7

repl aceabl e segyieemehtdlihQidingWarGihgeMpadtuR ragies PRmidigr arges shippingount ed to
the service station frane, upon replacenent of the service station nodul es)

the new wi per svibetionsantiOthe dikie.aRunthermorewthe pse @f 5 replaceablgiripthey dernehdd scr aper

fromcleaning the wpers of the previous.c¢leaner. j.n some
i mpl enent at i on%lpqwgr%ggﬁ‘cff’{vﬁn's@&é?%ée ns@ﬁ%@ﬁé‘ﬂ%&%ﬁ‘ﬁ%i@gﬁg&kan opt i onal
feature) ra&hefegta@dz B HAGERRRirnke@foti dArrf @h binBiint PF AGIdSLERGE B She emien an i nk

solvent 130 is Used, particularly when applied using the w ck applicator
135. 15 FI G 1Dfeidflpirster 80,bst e fdritiealifespar ofitheotieantr urtited0p Vlereoaadbyc| eani ng

units 80-86, where the pallet 7 as, hoved rea rdly ing.he directjon of
arrow 78 unti | cqwn@aé*mm}wﬁm %i‘gty‘%’r"é}{? Wp{aﬁ?aég%é%%c"é‘“c@h? 3%5#0'1%% t he

| nterconnect fgce. Alede sc}ggﬁlc'iy {cgﬁﬁgﬁrol‘ ¥e1aRE {HB MR, dusidf theaife Bf tht head 60.
Once in wi ping contact, the pdllet 72 remains stationary while the

printhead carr pAgéngifiedhanisia@0pibos repdacoment oftiet iflosalvene d3Gis @n GPETAYOTX axi s
direction, which is al so al ong scanni axis 38. This snout . w pi ep
removes uniint é’@lqhﬁkeﬁsﬁiaﬁhga%ﬁﬁamaw t{x‘%%m@&c{, _?w%(ﬁlf é‘??gﬁnrkﬁmr?_gcgeoﬂﬁ?% s
portion of t hef&%,lgsm&@?néﬂﬁgh% BRI bOthdefstah Whp they adReRPlaEinERel @alngs

el ectric signals between t Iring resistors and an el ectrical

i nt erconnect péoid 39. 230 of the pen 50. The pen interconnect 230 receives

signals fromthe contraller 30 via a natin%%‘éS i,nter cportion 232 of

connec
the carriage 40, wi FIO-Ssbawytheprinthead capping {“cplb"l“’tiub‘ﬁ%a'fgg‘ and’ 232 forning
a mechani caUel ' j : RS in LIBMiMAS: §60-1Rfe, Akepacd | age 40.
Any ink resi dugﬁ%élkﬂftﬂeggggﬁgggﬁggﬁemai&;]ilﬁguon tthe snout p;rti on 202
coul d migrase o pille) 72 hasdeghmowngi inlthe ypafwarddirsction of amrosGhuntidthsval  and

| t of the, t " d h i it 30
e et he | newbgismil 5123 ghe apstedisa R onGEER G Ried etsitideatl o) o
failure of SO”ﬁeﬁgs,tabgRgﬁgt@h&g&e%%umg 452 Rt kRbwiriRdasHed lines Bfw&pt erber

2002 36 I n the"past’, w pers have been used in the Hew ett-Packard
Conpany' s Desi gelam 20@6:sand a0k, ihutbksreafvarduptéon 7 elevatas she aanisled 168 her

i nt erconnect w pers have been_proposed hese have i.call it her

fixed wipers |3 Hesamdplioves H%D’HH er‘g’,p"[%? &’?‘B’ﬁe%ﬁa”}ﬂ%}%{%rl@?%&/é%ﬁ%% rane,

as in the bgsi leh&ﬁ)pémﬂ&sﬁibﬁ BRh iR Rlines infFIG. REThis, #Rdink® ridinf thet head
e

carriage. In eit case, these interconnect snout wipers were permanent
parts of the i rkfandr unitidtis mapslatedtintovedicalmetiansgithe @nlsgdb@l@‘@ﬁﬂdé&éhcm th a

Best gnaet uni « Sxadalowes 1 {He ik aines NE ot g 1 134 L BERE AR 0°
whi ch coul d | eagrl s § 0982 SRILATINBHCAN 5 bddABobotsly. clithihfs ti@kecd Tor w0

accidentally be w pe romthe i nterconnect over the nozzle plate by the
wi pers. Thus, axisisgrvideistatinn actuatimntbegrisotapping issvhisvedbpeugh poE lnsaemelf ng

units 80-86 is that the snout wi pers are replaced each ti t i ng
uni ts 80- 8@5ar Of paitdeewithaybregBiag rotgqHYy °3%§%%?'§t°3‘£ﬂ‘b%??%‘d§§f‘g‘ %‘tglg f or
each printhead éﬁ(ﬂfo%% Q&lﬁ@e@@é{gﬁ%aﬂﬁlspﬂiﬁ?éplpdcladﬁlé’seﬁic&sfm uafrroaequives i on of

i nks. Addition y, use of t nout wipers 190 15 prevents the ink residue
and i nk sol ventonhBghefmetor Zcwouohikwt ilhthe stroicigtfiestions, essolbing échighesr t i ons 202

of printheads 60-66, which, wthout the snout wipgrg 190, my eventually
bui | d up and drrelipbiliyapd eqsksaxpies s laﬁP&W“t%‘?v‘Bﬁg @’ﬁﬁdﬁ[ghﬂﬁﬁlﬁémgppri nt

job) ruining the prigt | ) dn! Usifts 8D-8k REq iR QUiffervht FRNSthE 90
renoves some of the ﬁ‘ﬁ]ﬁ(&?@gﬁﬁ’%g"‘ Irisgrpr?it lée/amf)rl nt head V\?’]i ch V\%ul d ot herw se be
removed by 330 tdﬁﬁie‘x‘\&e%ﬁceal)‘iéﬁ(ﬁmheﬁd tRanandescribadhie thednaekgréuns poiticachbaygs &or

[ 1G 9

scraper as shown in . . . _
the Hewlett-Packard DesignJet® 2500CP inkjet plotter. In this earlier system, cap




accunul ated thereon. Thus, use of the snout w pers 190 prevents excessive
i nk buil dup on the scraper 210. Preferably, the snout wiper 190 is
constructed of the sane material as described above for the w per assenbly
125, although other resilient materials nay be nore preferable in_sonme

i npl enent ati ons. Moreover) 25 besides 3sist renovi ng wastd JeREMESH 200k

sol vent, the snout wi per also renoves any ink ﬁgcrosol, whi ch. are floating

en ny
ai rborne i nk pelnation|veas achiaveddydifiirtbe entisg replaceable WRAL SBURBLPEANAnd fail to

i'npact either the print nedia.or. fh ' ) ionfth&tis/thé is a flow
di agramil| ustcf’&?‘i‘ﬁﬁm@ﬂﬁmﬁﬁegrpng{m%dpg%gﬁ"gg&§ ﬁéggyésgtgéggbl e lg_er1 Vi ce
station 70 to ggglc¥k@aGod A tBnidvt BemdernBaGhdihasizaitilpdoiachiearoapgeg.40. 30 In
the flow diagramof FIG 11 ) the blocks in the left colum all refer to

moti on of the Hesy,vitimereplaetabloreleanériuaits §3 86 aisidesignaddo pehivve sapning ¢levatipy ht
colum all refer to tion .27 Septenber, 2002 37.0f the printhead carriage
40 al ong tRe é@amhm&%%'%@m‘m%ﬁ“‘dﬁ% FOHE%er vi ce station pallet 72
and the carriage 4 ' QPR QuitCinfRnthftObecab@daling peivas yed from t he
plotter controller %%E&%n@gﬁ)@:?ﬁe sgl}lvi lgi%r?g routine .beg% ns foll owiigg

conpl etion of igacfivityif ap ilkjet piintheadrieleGapen tghe 4iQ, vobititarompongnisiinithe inKe

printzone 35. In a first step 240, the servige statio allet .72 is noved
in direction TeAYte¥aporatg Pyt orfmnel%gg?_ n., ‘fsngﬁeé‘_é‘f @{]“'?SR’"E"P&“PH‘ a%s
forvard 76, % BELESLAANPL TR Anthehat Lokt et EblaEbland as 1 earwar d

78," both referring to arrows 7/ 78 in the drawing figures. The first
step 240 i f ehbieonattnty caridition® 4clunding dustandrdongmindion, whendhe printhead is ci ng

ion 42. 10 Once in_th i cj ion.,42 th i ' I T et
O 42 0 e iy B e R GBI R DTS i eeral e
pri nt heads) ascﬂﬁlwfﬁﬁlnk c'rdo?zﬁés, Whild 4158 mdin 4 RlRidenGRMnicat Womd1g in the

fl ow chart of ] us efer to FIG 7) although it is inplied that
Wi ping i s showhe hozzleotol pleventiesd ink phigEfrom formimg shezein andiblocking honezlashe

optional step 244, or if not _perforned en faoll owi,ng.ste 42, is 1 S
aP\ot her steppfﬂﬂhmf"e“%q’r@"g@il‘ow fﬂlf@ﬁ%ﬁaﬂ‘?@f’“ﬂ%g\'@ﬁ%@é’ﬁ in the
rearvar d dig el anodBod hufing HebraigShd ilfinl gl BOWAL 4 i@ nufnbaret 5 for the

bl ack and col or print 2 S, respectively. I'n step 248, it is assuned that
the carriage 4fopsas: mqsirdditobespitin® spitioonshk8d E245tftes Brake/ e signabindicatiRgct i ve

spittoon 108 and absorbers 124  so the pens, then spit, bl.ack | and
col or ink 198 aasn@mmmh]‘@sbcw regriyed, Wiigh aqy t@é%"&é’l'?}%s?@(wgp%gt t he

spitting st ep’%“ﬁ“?%‘?ﬁé‘?‘ﬁﬁ}'?@?*mg’m'ltﬁtf“g"%“ évg@k@gmomah@mds, step 250

of moving int (ion /6 t0 W pe the printheads clean of any
i nk residue, ake cpenturésthatahé ebntintration of viblaGles in theahk wsideny in the pervdacs onal

W pi ng ste:gz3 the service-station pftlle 72 then noves in tn_gt.reaw[\(grd

direction inet decergseptgan upaccepiable levelthupmalntainifg pIEPSTLENGBU PN R das hed

| i ne position 0of o ' iqtg!l'hmp, Wik dl;rh@m@més of heessi ng

agai nst the blcgg‘igglé)c?fsn‘%‘hﬁgggmé%{ﬁosrtie% 54 ipg peér]f or med V\/nep}g the carriage 40

may reci procatpgnd $,5€1 ack printhead 60 gently back and forth along the scan

axis 38 to wick additional, solvent 130 from applicator 135. for. l'ication

on the I eading ediW’BP‘“ﬁWWWﬁ’@&%&“ﬁ |egqxftﬁ§aq53>gf°§%?f?é%99

appl i cation st Mol AR} BRhHhUERY sQRhinRass Y, Agho ERbed. AT ( er

this, the car rtlﬁigé"éﬁﬁgh en'\"\df'é(gf at e%fttglr?(la pri nt heads "go- 66 27 Septenber 2002

38 in stem5anadi astdc mdved apthe ndgalive Xhrisaircétionsb eltvate thegapstoa SO and cam
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 DesklJet® 720C and 722C
models of inkjet printers), with a portion of the sled contacting cither the printhead
30 o the printhead carriage so that further rotational motion or rearward motion in the

Y direction clevates a bar linkage mechanism to achieve capping. However, to date,



foll owers 152 are shown in dashed lines in FIG 8. Follow ng step 256, the
service station pallet 72 then noves in the rearward direction 78 in step
258 to elevate the caps |70 for sealing, as shown by the transition of the
cap sled fromthe dashed Iine 5 positionin FIG 8 to the solid line
position. Follow ng the sealing or capping step 2S8) t o 27&wiember2002
printheads 60-66 for printing, step 2bO2ks perforned, where the service
station pallet yifayee ihdi cleahatetolaelie Al frorbntd i aGaRicldieapping
printheads. As a portion of this uncapping step 260, optionally the

print heads may theugiphdrizastatimston eddisbvamepanilichtortbs hesat nozsletamaysghdt i ng st ep

248, as shown in FIGS. 4 and 5, .and ,12 tlgi S s.gi ttthn malﬁ Pg‘ fgl I O‘O’xend by an
optional wi pi nPegreapcdarty thescanipg 928 Uag@pping isd cpmplihed §Y MOYEE i
FIG 7. Follow ' . @R » all Ak ChR8led A Byringomenbari |y
exit the servi é?%%él?g’é%’@%ﬁg%&%ﬁ%s?g%&‘g%g Jgﬁn entcelf1 f&%e pri ntﬂf?é)ne 35,

al | owi ng thé pglukledn e attivation evatldai waforceithe epalrd 168 andtappl 79dack doven scr api ng

step, where the pallet 72 noves 1 S the printhead w per senblies 125 so
the scraper 21clengrihesapgampsblQyl B%F‘)s'}‘? pest H?ﬁ‘“f’%é‘?‘ﬁ}“b@éﬁfh?ai’f’ﬁ%‘“sﬂégv?'ce

station pallet 4 h rd..di i : wn in
PG o Ao mondYORiT P LA AD RATUR! Haf, [R5, iGecily dowapBlRT |
i nk sol vent is tapgdur@fla Pudad) Blebdypinotich ds3he patieedd movestréwewadly, st eappingGs- 66
using the gravity drip nethod to clean the w pers, as illugtFIrated in FIG
4. In a snout 26higyest sradusily to slbey proper capventing agdeseribad fHRMTOFIOP npves in
the forward,directiqn t0. Ji £ 1 . A in FIG
10, Fol l'owig t he sBagmmsidlillincBRudd egthy ARLIORS 203 RARbLE
re-enters the siffdest pags argisetohdseniblesthe pridé8 Eaohl pareof riokjet pintingck and
forth along the scanning axis 38 for a snout w ping step. Follqw ng the
snout wi pi ng stmeeshamigm 20yvagies iasizewilrinsthe fpleyanse SB&?&?“@ C ERinaCElfe 40 25

again exits the,servicin eqi A it : wn in
21a "1 r0 perf gy andfe § SRR ok hERihe bbbl € RBRiem e SRAT
the service st aind@e @ fofplastit dnd/ofeM&omeric rblded patswetiich siay eay ifiom Biclt 0 a

rest position underneath the stationary service station hood 2 whi ch
concl udes tlfe debeaichi Ngriatings imée geomﬁeWWM@%@lWiéiaHn Thus, a

vari ety of advantages are LZ L Ot Rl agsatiBmnsd tyiace station
70, including t’H‘Ilen%g cwré%ﬂreg'pﬁg%@é{#gé g?‘.a%’?‘ﬁ‘e’g% i(]:?ea?':‘lmng uni tg 80- 86
over the |ife abletdnee padckéritogl vaiatianinthe dftanderoveli witidls 8 prigtheddecapamisbus
conponents and 5 sub-systenms of the cleaning_uni

s 80-86), vari oys
advant ages havdrayekte adequatelinssalan inkist prhead. ﬂ“ﬁrﬁs‘ﬁ cg?lls‘-‘eaégﬁcsﬁw%\?’a& e

servicing routi J&ﬁ-‘%ﬁ\%{}é@ c%%\ﬁ-isnré?a\sﬁ%%ﬁtaliérﬁnénp t{vj:&vmgeg twgfthflg,ﬁmc]aa,in ik 1S

apparent that a ne cirng’an 1 nkjet pri ad, 1 ncluding w ping
steps such ®s Z#ésensdofithése Faidsnechdifical fddraren stacksp IMaadvensbost thps 254)
cappi ng steps 258, uncapping step 260, scraping step 264, a nout W pi ng
step 266, 10 haeas pRoh atrersplacegble mwacallr&ag%gﬂ?ﬁwcgﬁnﬁfw&‘ﬁg@ﬁga“’of FIG 11
al so di scl osi ”gre@%g!e%r%!wi ma%;b%h t%%%%%eﬁ{%ea,%é RO pitY a0l clBBNer BRits
performed in spetitic |inplenentatiohs. reover, two alternate manners of
cl eani ng t he W gy sar} ZbsibefremaheoprbdeeessaisoThys, anariaty vfdiffespephysicd FI G 10
where ink residue is scrapped fromthe w pers, an(? a%al,tg_lrn te gravity
drip method desiEpesimenismay exist pdvch myst bt escommodaied by the prigineag fapd FaHG
becomes unngces . ! ; E{E&E : j ObriharwHIRH YA

nodi ficati gzra?g rra;d%&%aetc %Jetsaleltgg’tvg&gg{l ?ylfl a %g%?‘{;%ﬁ%ﬁ?ef’fggr Vi cwe stat)i’ on unit
for various inpdgwEpei@ti ons, while still inplementing the various concepts

and nethods disclosed herein. For instance, while these print hegd
mai nt enance concept sif Hevaap iseading lip| 138 isrmet acgurately #ligned with the pyjnthead, then

reci porcating printhead,..t .i.s aren a ) WQed to
service ot her tpEntyr il lﬁﬁkﬁg‘é’g‘g‘?w JE%-,"";{‘? '%e’%gg%‘fev%n% ge' a?grotgg/rﬁpr i'nt head
whi ch per manent tyni&igamer it B Bmived tdge® breh BEcappinp rd@itck 206 on the printhead

30 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



27 Septenber 2002 40 We claim 1. An ink solvent system application system
for cleaning a printhead in an inkjet printing nechanism conprising: a
reservoir body of a first porous nmaterial inpregnated with an ink solvent;
an applicator wick of a second porous material which transport sgl vent
fromthe reservoir body and applies the solvent to an e&&é%memc%q’é (ﬂﬁzi nt head
when brought into contact with the wick;2and 1o a wi per which w pes the ink

solvent fromt rj d . t : ' : bl AIRAE,
through rel ati \r}ge(ﬁfg{c{%ﬂ%%f “‘t%%g‘?BEﬁZ?ﬁ‘g’? ghé%aﬁg%%nggca%FﬁAn i nk sol vent
system appl i cator @BrsasIf fideduis,niden@gttheradefinen thredhiimensiortahgpaeg phat ésairor wi ck
has a ronped portion located to apply the ink solvent to the 15 printhead
edge when broudht Xi ¥and Eawisatitectionsy awalhas imrotatjpnalpricaiatign phout ¢ach of these
application system.,accor diignt im2 wherein the spring nenber supports
t he ronped portai’“c‘)shd%’?‘)??%aéegpe fg%ag(!t)zgr wick. 20 4. An ink solvent system

appl i cati onssyst em ag gRiALNE virietE bidiffed3niieth@lshatibecamsédig actéetzer s bi ased
to provide a substantially constant contact force against the printhead
edge when br oughp/piintheadalignment, wicludingr(d) epsplloapdelsrangissingss 1arge CaRpNES | vent

W ok has 5 romgeane b ProHeheh cRebiogp TiffaleE i ks b RCRERY 5L ©F
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

10  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

15  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
relative to the printhead. A major drawback to this open loop approach is the large
wasted capping area required on the printhead, thus increasing the overall size and

20  cost of the printhéad. In particular, it is desirable to have a minimum gap between
the end of thé printhead nozzles and the edge of the printhead, because this gap
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

25  sheet. Thus, a large capping zone on the printhead yielded 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, 6x, Oy

30 and Oz orientations.



area of contact with the printhead edge for a selected range of spacing
variation between the applicator w ck and the printhead. s 27 Septenber
2002 41 6. An ink solvent system application systemaccording to claim1l
wherein the applicator wick is of a conpressible foam rraterlal and the
spring nmenmber supports the applicator wick so the print R 2P H&’ér%QQ?presses
the foammaterial of the applicator wi cR8 o expel the ink solvent

therefrom 7. An i nkssghd @ftops fopiblaiRtds Gatipaetisitsicdipoaeosatitivg used cl ai m 1
wherein the applicator w'ck (:II)E t%e sprin rre&rrét;:er co(g?erate tong ply a

sel ected vol unePrefﬁnsmnkoleradxocenn altl oombmleptﬁi qhe-‘adlﬂé)d@éomﬁéﬁ cEp ®nto
cont act with the applicator 8, An ink so Nt syst

syst em accor di ngiSti§ e PHCIAC "hb‘f%e tgf)f’a}pcaﬁ‘\f/igl?c 'Xieaﬁg’ls{% g,Q!r,éé(iﬂéﬂgon
portion support g g% Lhgia 44 &in udi isIHR cORIpY Ridemth
application sys ergh a%cg f| %{t g?mlil uf ggﬁg:cesam ng paﬁéhftsng?éet ialI|§]r|enltjsr?ead
havi ng ink e ecéf d&gerimzdl&acﬁprcamgmdoolmgandlum@mjmhmayloldﬁlrﬁ@rléashcqué wi per
wi pes the ink solvent fromthe edge e remi nder

of the print heaproBresaveidyes &arishest %%?% gg)ﬁ?&”ﬁ@f"&?’| 'B‘?rert‘gﬁgfff e ear
array. 10. An 1Dk @OLURRL oPateRl ARMLAS f inRhcPYith BHY AORRGleftbri, dhckdadéan 1

wherein: the fib'§ orou the reservoir body has a first
capi |l ary pressiesf )aadmg lAgd peaasappiag,end revatotivnsin tixf vender lap@ml alawenlyni ck

has a second Canlolse[ grpzblg E)fe 3eslllf/2remg trhgi;[q?nrrcc} precxsl?)téx1 Icgm]fxl)nrersxgs W(Prcover op(lypr groure.

10 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 -

15  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
good seal with minimum cap force. However, one approach to accommodating

20  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
encapsulant bead area on the printheads if high capping forces are used and the cap
lip is made with a segmented design, allowing the segments to bend around and seal
over both sides of the encapsulant bead. Examples of this approach are described in

25  the Hewlett-Packard Company’s U.S. Patent No. 5,712,668 and in the allowed U.S.
Patent Application Serial No. 08/566,221. This approach has enabled a good cap
seal to be obtained without requiring an excessively large capping zone between the
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

30  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



11. An ink solvent system application systemaccording to claim1l wherein
the first porous nmaterial of the reservoir body is of a pultruded, bonded
nylon fiber material. 27 Septenber 2002 42 12. An ink solvent system
application systemaccording to claim1l wherein the reservoir hody has a
full capacity and is inpregnated with ink solvent for orfi/ySegt ¥Q)Q?- of
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print head elcbge ' ealtl grintcr 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

15 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
product transport or usage, and the fact that extra parts were required to be designed
and incorporated into these printers.

20 Fifth, self-adjustmcnt 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

25 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.

30 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



a w per which wipes the ink solvent fromthe printhead edge across the

r emai nder of the printhead through relative notion of the printhead and the
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surfaces 110, 182 to seal the printhead, as shown between the dashed line and solid
line position::: 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

15  surface. The rearward facing surface of the cap sled activation wall 151 has a pair of
vertical alignment ribs 204, seen 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
Y axis and with respect to the 8z rotation. The gimbaling action provided by the
cap spring 155, and the free floating nature of the cap retainer 160 with respect to

20  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 8x and Oy 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

25  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 ¥75are 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

30  the printhead to allow some minor misalignment, without endangering scaling over

the nozzles, and without increasing the overall width of the printing unit.



27 Septenber 2002 44 21. An inkjet printing nmechani smaccording to claim15
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10  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

15 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
system uses elastomeric lips onsert molded onto a cap sled, with a vent path being
formed along the undersurface of the cap sled and sealed by a vent plug, as described

20  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

25  used in the Brother MFC-4500 inkjet printer has rio 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

30 plastic cap base underlying the elastomeric sealing lip member.



25. A method according to claim22 of cleaning an inkjet printhead having
ink ejecting nozzles arranged in a linear array, wherein the w ping step
conprises wiping the printhead in a direction substantially parallel to
said linear array. 27 Septenber 2002 45 26. A nethod according claim
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also be clogged from ink dripping down from the orifice plate when sealed, thus the

15  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
actuation, while still creating a resistive path to vapor diffusion when the printhead

20 issealed. 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 retainer 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

25  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.

30 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
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The scraping step illustrated in FIG. 9 may be considered an optional step if
15  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
block 132, the wick base 136 and the wick member 135 to increase the amount of
20  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
25  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
30  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
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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
these earlier devices, ink residue was thrown from the wipers blades after passing
under the scrapcr', with this ﬂying ink often landing in undesirable locations. Thus,
use of the grﬁvity 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

10
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5 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

10 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.

15 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
remains stationary while the printhead carriage 40 is reciprocated back and forth

20 along the X axis direction, which is also along scanning axis 38. This snout wiping
step rcmovcs‘ 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

25  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

30 between the interconnects 230, 232, resulting in potential pen failure, or failure of

some of the nozzles, which yields print defects.
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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

5 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

10  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 separate snout wiper 190 for each printhead 60-66 eliminates any
possibility of cross contamination of inks. Additionally, use of the snout wipers 190

15  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
some of the ink residue from the printhead which would otherwise be removed by

20  the wiper assembly 125 and in the case of a fixed wiper scraper as shown in FIG. 9
accumulated thereon. 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,

25  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.

30 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
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. “the plotter con)troﬂcr 30. Qlere (Re servicing routine begins following completion of
a print job, with the carriage 40 being located in the printzone 35. In a first step 240,

5 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. 1 1is
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.

10 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

15  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,
so the pens then spit black ink 196 and color ink 198 as shown in FIGS. 4 and 5,

20  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,

25 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.

30 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
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5 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
10 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

15 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
the gravity drip method to clean the wipers, as illustrated in FIG. 4. In a snout

20  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

25  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 underneath the

stationary service station hood 212, which concludes the servicing routine.
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5  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,
10  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
15  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
20 maybe cxpanded 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 ink solvent system application system for cleaning a printhead in an
inkjet printing mechanism, comprising:

a reservoir body of a first porous material impregnated with an ink solvent;

an applicator wick of a second porous material which transports solvent from
the reservoir body and applies the solvent to an edge of the printhead when brought

into contact with the wick; and

a wiper which wipes the ink solvent from the printhead edge across the

remainder of the printhead through relative motion of the printhead and the wiper.

2. Anink solvent system application system according to claim 1 wherein
the applicator wick has a ramped portion located to apply the ink solvent to the

printhead edge when brought into contact therewith.

3.  Anink solvent system application system according to claim 2 wherein

the spring member supports the ramped portion of the applicator wick.

4.  Anink solvent system application system according to claim 3 wherein
the spring member is biased to provide a substantially constant contact force against

the printhead edge when brought into contact with the applicator wick.

5. Anink solvent system application system according to claim 1 wherein
the applicator wick has a ramped portion inclined at an angle to provide a consistent
area of contact with the printhead edge for a selected range of spacing variation

between the applicator wick and the printhead.
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7. An ink solvent system application system according to claim 1 wherein
the applicator wick and the spring member cooperate to apply a selected volume of

ink solvent to the printhead edge when brought into contact with the applicator wick.

8. An ink solvent system application system according to claim 7 wherein

the applicator wick has a ramped portion supported by the spring member.

9. An ink solvent system application system according to claim 1 for
cleaning an inkjet printhead having ink ejecting nozzles arranged in a linear array,
wherein the wiper wipes the ink solvent from the edge of the printhead across the

remainder of the printhead in a direction substantially parallel to said linear array.

10.  Anink solvent system application system according to claim 1 wherein:
the first porous material of the reservoir body has a first capillary pressure;
and

the second porous material of the applicator wick has a second capillary pressure

greater than said first capillary pressure.

11.  Anink solvent system application system according to claim 1 wherein
the first porous material of the reservoir body is of a pultruded, bonded nylon fiber

material.
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13.  Anink solvent system application system according to claim 1 wherein
the first porous material of the reservoir body has an ascending height capillary

pressure to retain the solvent therein.

14.  Anink solvent system application system according to claim 1 for
cleaning an inkjet printhead in an inkjet printing mechanism having a service station
with a moveable pallet defining a stall, with the ink solvent system application system
further including a base which is replaceably received within the stall, with the base
supporting the wiper so said pallet may provide said relative motion, with the base
defining a chamber within which the ink solvent reservoir body is received, and with

the base further supporting the applicator wick.

15.  An inkjet printing mechanism, comprising:

an inkjet printhead having an edge;

a reservoir body of a first porous material impregnated with an ink solvent;
and

an applicator wick of a second porous material which transports solvent from
the reservoir body and applies the solvent to the printhead edge when brought into
contact with the wick; and

a spring member which biases the wick toward the printhead edge; and

a wiper which wipes the ink solvent from the printhead edge across the

remainder of the printhead through relative motion of the printhead and the wiper.
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17.  Aninkjet printing mechanism according to claim 16 wherein:

the inkjet printhead has ink ejecting nozzles arranged in a linear array; and

the pallet moves the wiper to wipe the ink solvent from the printhead edge
across the remainder of the printhead in a direction substantially parallel to said linear

array.

18.  Aninkjet printing mechanism according to claim 16 further including:

a stationary service station frame; and

a wiper scraper supported by the stationary service station frame at a location
where the pallet moves the wiper across the wiper scraper to remove ink residue and

ink solvent therefrom.

19.  Aninkjet printing mechanism according to claim 15 wherein the
applicator wick has a ramped portion located to apply the ink solvent to the printhead

edge when brought into contact therewith.

20.  Aninkjet printing mechanism according to claim 15 wherein the
applicator wick is of a compressible foam material, and the spring member supports
the applicator wick so the printhead edge compresses the foam material of the

applicator wick to expel the ink solvent therefrom.
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24. A method according to claim 22 wherein the compressing step comprises

moving the applicator wick into contact with said edge of the printhead.

25. A method according to claim 22 of cleaning an inkjet printhead having
ink ejecting nozzles arranged in a linear array, wherein the wiping step comprises wiping

the printhead in a direction substantially parallel to said linear array.
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