;e3elXl |j6TX~9 May 2003 REPLACEABLE CAPPI NG SYSTEM FOR | NKJET PRI NTHEADS
Field of the Invention S 10 The present invention relates generally to
inkjet printing mechanisns, such as printers or plotters. Mre particularly
the present invention relates to a repl aceabl e i nkjet printhead cl eaner
service station systemincluding a capping systemfor sealingdpkieho3

pLi nt heads through |inear novenent of rep] aceable printhead servitTing

units, with the capping syste WMMH ations between
the cap and the printhead. Bam i“ A ! q‘ j et printing
nmechani sms may be used in a vari fyROINRIETEPRINTRIEOLNSt S, 15 20 25 such as
plotters, facsimle machi nes and "I’h%"ET—pT'I—I’T”'GT'S—'t"O_DTI nt i mges using a
colorant, referred to generally herein as "ink." These inkjet printing

mechani sns use inkjet cartridges, often called "pens," to shoot drops of
ink onto a page or sheet of print nelield ofthednveidion print nechanisms carry

an ink cartridge wth,a full .suppl f ink b and fort.h acrpss the sheet.
Oher i nk et>print. mibRBISEHRIVRHANA e Beraiip Soepeinbig Mg PaREns.SHY o
smal | ink suppl s Lt | | , and
store the main |¥$ﬁ “?E‘S:?F?l"?%fﬂ lgtg gﬁ%“??%&g%%???“&ﬁ?@#@?%at ed "off
axi s" fromthe peldeeatile pkjeriphiatead cleusdr seriygei seatiohsystemfihatudihg @ cappingli t or

tubing is used to convey the ink fromthe off axis main reservoir to the
print head cart r yfgm forsealing inkiep pamtheads throygfe lineas mpvementnfireplaeeabls and

Conti nat 1 on' 1 or PARGFBEHrGhE ik % e kabhing Bldeln SRRPRHbRLR R abdetlg 0 "
Each pen hagpa RadidiionsBetween Rtapiahd theqirhtiedg! | nozzl es through which the

30 ink drops are fired. The particular ink ejection mechanismwthin the
printhead may take on a variety of different fornms known to those skilled

in the art, such as those using piezo-electric or thermal printhead

t echnol ogy. For instance, two ear Iﬁ’—‘éﬁgmmw%tion mechani sns are

shown in U. S. Patent . E?%QHIS : ngtﬁ' [

present assignee, He\‘,é}@?t"%ﬁﬁﬁgé‘?gﬂ rrpaﬁlﬁ%?}llsajquzl ﬁ?i@&gpkg%&c%%

t her mal syst em s@chtasiplaties, fayitilenaitdndiang inkjét piinteinad printichagapasing at i on

chambers is_|ocated between a nozzle orifice plate and a substrate |ayer.
r

Thi s substrbte relpent refsiredita genceally ierein ps ok Eheseinkig prining meckanismsuss,

such as resistot which are. en L zed i, eat .ink wthi he vap@rization
chanbers.  opon. St ER e, SeR Gl Bmay Sp 95 aropl gtk dpbd piks faReacet! '
associ ated W t hptilEn&dI8" 9brAE thkj@Pritik RlechalBsni dally atNnk BRERIgeWith PRIINPERA | S
scanned back and forth across a printzone above'the sheet,” with the pen
shooti ng drops ofinkrbaclaand forthmemss tHeysheat! €hénimkjpt pring ngichamigng, keowess st or s
as the printheag ves across th heet, .the ink is expelled ., n a pattern
on the print med?ra¥§ Fbﬁ“’rﬁ‘%%‘ﬁ’é’??@a 3 salfdnk supply Wb‘?‘é{‘( T ‘ﬁ'ial‘?éia’c’“%{“{”é’;?i).

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/printhead 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 instance, 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
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10 The nozzles are typically arranged in one or nore |inear arrays. If nore
than one, the two linear arrays are |ocated side-by-side on the printhead,
parall el to one another, and perpendicular to the scanning direction. Thus,
the length of the nozzle arrays defines a print swath or band. That is, if
all the nozzles of one array were continually fired as the pring gmade
one. conpl ete traverse through the printzoné 15 a band or swath of "i nk

woul d appear on the sheet. The height of this.band is known as the, "swath
oi Ght ot 1 he. pOHSTRH Sy iR AOA BT A DG Ik BRI A \BBORZA R SRR
single pass. It i PR i 2Rl hlal y

increased if the ls%\(/:\g?h el 5?1% Hié‘isﬂél%?;%gggtg.agTﬁgtb%fquy%r ?ﬂtﬁ %tggg?d\?\ne ?ﬁcra

wi der swat h woul dypieally centhiasdinea? Qrrppscfdrate elomentswuch hemssistars, (which adehe
entire imge, and fewer passes would increase the throughput of the
printing nechani senergizasrtodgaink within the VW“%WWWUW,@t@k
rating) is often gn f mjor. considerations . that.a purchaser analyzes in
deci ding whi cif pratRbIehs SRRASHAFATE A patR Arockifee vt P eRrRER BT ng ¢ he
nozzle array to 'ncrea?@[)ﬁﬁtrmaﬁge{tm nthER1 s sCanhBEbARBRAFEHSAGES APtifiashe
thing 25 to acconplish, this has not been the case. For thermal 1nkjet pens
in particul ar, thdwoee dreshsenwith thegrenshoatingy dropswefiink acit niavesy Bgselectivelt s t o

the size of the substrate |ayer within_ the printhead. In the past, inkjet
print heads have foergiripgthesgsistarsagshe,printhead moves actoshitre shegtythe ik is expalleds)

for tri-chanb | int . one- half i
for monochr one. pribdirsSl o € B meld s o adste P38 B T RicIE. iRl or BN
protect the poi ntigAtbzzleY Rfedpicllybarr4n@ed irféneSdrahdre inedREAP | FMdrs tHmwaked

within the plotter chassis so the printhead can be noved over the station
for 9 May 2003 theiwoe ncaremaysue lacatedsifde-byssideion theprintheag,rpamallehtp grer i ods,
the service stationg usuglly include cappi ng,.syst em. whi ch hernet | cal |

seal s the pri nt hedatis At oethepdiivnt s s rahe Lmtion | g, e lmettarué dpede
al so designed to k Ly b v or BRd) Preat &Y 261 SRR aﬁ”QSC

punpi ng unit or ot gkhﬁéﬁgﬁn&mtﬂgg raws a S’b@uﬁgnnon tﬁ)gtoggl nt glgfzf.

Duri ng oper at i on,contingslyi firedl Bethgprinthead chade eng esmpldicariverge direagietie pyinfzone,ng
a nunber of drops of ink throu(%g each of the nozzles in a process known as

"spitting, " vt h a&baadsswathofjinipwpuld appearonttheishegt. AThedisight ebthis bandds kagwn

portion of the service [: O t SpLtL o el Iy iopally
during printing, ai%i% ss‘%?@#%@“ 18%@’[6%‘%5%%‘\5}3“‘3%2{3?@%{ gg%\rv lgh\%\a&ggglat?(gat
W pes the print hqmdvﬁurafﬁgﬁef)gs,renove i nk residue, as well as any paper
dust or other debris that has collected on the face of the printhead. O her

servi ce stations incl Ut appiehi thatthespred 9f pontieg & sheet candwnincreased ifthe swathpen
adj acent to the ink . ejecting . ,nqzzl.es. EFor instance, a ir qf "nmud flaps"
'n the models 720t iE i Besestae hatis. depnihead Wie wider S Bhovayle seqiisgifew

besi de the 15ncol j " 1 and g alelS

2500 Desi gnJ?t0 C %ﬁegﬁﬁkﬁesﬁkﬁﬁtﬁﬁgﬁ?%ﬁg‘i{/anedrftgiwtggﬁ surfglgg%q'q&se%
under neat h an el ahtoughmit of tiegprinting eedchardgno fThiouglyat Jalso knbtvh ak ldese

printers and plotters both being sold by the present assignee, the
Hewl et t - Packar d (38pMPSF-BIuisIalng: 1§ oftengne gl majorconsiderationshat 4 purchases i ¢y

and contrast of t j.nt | r C S f .

i nproving the i nl?ggllygéé% @:d%%gi rovF%éﬁéﬁ‘%ﬁlg‘?%{él{/ﬁ\gt eﬁ@gs@g%?fﬁflgtﬁam\%t h
darker bl acks anghéméRle/irydo itlrédss throiighRbimb 3644 td MK tnepaifene8®in easy thing
devel oped. These pi gnent - based i nks have a hi gher solid content than the

earlier dye-B&sedoiacdomplishi this haspot heenithe castii bortheroal inkjdt peemini payticudar, thexs
new i nks. Both types of jnk dr ui ckly, which al.l ows inkjet. printin
Techant s ot o sramphmael 1ot gsurts Cans B S o e e st layer
econom cal plain I yvade Lad t .
papers. transpar ShEpgie AL 16 fe3el Bk HuHRAAOAEA AR P e BLER,
face plate cl ean tbafouddStdnit gesilinttdrs) o Gireiimbeaseidr privthedds Sandraamaid 1PShm
chall enging. In the past, mnul tiPI e inkjet printheads were w ped

si nul t aneousl y, dabousone-halfinch osm@plmnmemnnmds,isn@l agHackaprinthgads.
cartridges 3Q,contain the sane typ al beiy di.fterent col ors),of Jink. .
However , thegg pi gnent ! HHEANAD imﬁ%‘g&a{ﬁ‘égf‘%@?‘iyi‘@d‘%‘é’ﬁ FERICE jEatigh e mgshansm is

i nks, so the pi gHRAInPSRRinI K Slotter ?@@8 AinthRa EdntheInSN A BVer MeRtdidn f
speed than that previ ousﬁynneel?ilgdefor Sye a eahlﬂtﬁs. Yet, thereremles a Po%er
limt to the w ping speed because too slow a wi pe w cks excessive anmounts
of ink fromthe dye based pens. This excess dye based ink eventually
bui l ds-up a residue on the wiper, leading to |less effective wiping in the
future, as 5 well as other problens. For instance, excess residue around
the wipers may lead to ink build-up around the service station, which could

. o, " . v I T




Actual ly, a scrubbing type of wiping routine is preferred to clean the
tar-like 10 pignent ink residue fromthe printheads. If a faster w pe was
used to accommpdate the dye based inks, the w per for the pignment based ink
is prevented frommeking full contact with the residue. Instead, the w per
skips over bunps formed fromthe tar-like pigment based ink resjy gy od n a
jerking or stuttering type of notion) which fails to renove the resi

fromthe printhead. In soge cases, during this_ faster E gstrokethe
wiper for the piiRIARANGSsERN $toREE. 08 SuGNS, Hon-DFiRfing RAFOAs.thesarce Falions, esj due,
wh ch smear ed * Bl induaE o LA LR PR R EmhAloRRY dafl ol PRI Horbles. ThUS,
any conpronise in a terrptr ng conmo Ing ne one pen was
at the sacrifi céronf cofitsthinagtstahé dAGRL SSoihe édpe amétﬁrdés)gged&f fabﬂiﬁateﬁﬁnﬁﬂi@
inkjet industry investigates ne et?“ nt head designs, the tendency is 20
toward using persmiwé mngwg foesRUTRPIRE Mnit heater nachanism thet dAwsA i n t he
i ndustry as

i n axi rint Recent breakthro echnal have
g ven hupe. (5. d¥GRMEEIT e SRRl DR SPHR00m SiAes Sh TG RO a e

ch Diah) . ! eltaic s hlfdii Gl b R Fodesy ©
devel opnment s may g*rr n ogﬁct even w?@? g%"t‘ﬁ“’g‘? Q(E{ JH@ {’/@lesgﬁ]tg edrr%%re a
variety of advakhoweas Xpitting,0with thel waste link bedsgcaliectedbin a "spittodn"megsesvoit ens,
the possibility of a wider swath height brings on other problens which have
not previously Pedienohthaserdeagatioich as how to provide a uni forn1y
adequat e seal when c he. | onge rinthea n to se t.he | onger
o i nihead without do A AR RAHREDE: SscShually dPhbe pEMine miRCir s

seni - per manggt sett&rsqxa%ahms@tﬁe@w@ernhamts@@ﬂts Fififhiehd SifrfaeP &5 teftiove nk
consi derations for servicing, such as how to store ink spit over the

printhead 9 Mmsidhe0s weéll at anyqapardiisharvether debpethahhkasrcediectedon therfacehaf the

print heads w thout a preci abl e . wear that c¢oul d decrease r| nt head 1|
To acconpl i sh ¢ Rnathead,; GG saruice sipHonsipelpdi auilans Wiping geam cberlfétquene

gl ycol ("PEG) ﬁ%;}}%?léaﬂce&% tﬁqggc%éﬁ% lé:(gafegeFEP nﬁgn DO QF %u Ebse’tltg

printer, 5 sold W ett npany S system

sol vent is stord hodes TRO®ami 7320 Desk3et®coder inkjet pﬁﬁtel@ W‘iﬁe fdg&mslbbﬁdé(then
intimate contact with a reservoir, wth this porous bl ock having

appl i cator port Felar eozalesewhilea Ssnont wings)inthemogdels 2000:ands2a00; Qesmqsle@ eqler

h | h h . | |
PG, i ch i ot IRAGEitors Wi B e ek Biern i EBU B tsiebplite
10 residue and {QidiEdané E;e@vmrmssel;ﬁtﬁt&%tdﬂguet bgﬁﬁbedri’ri}gtﬁlk?bf’{}iefﬁr%ﬁfj face

to retard further collection of ink residue hen noves across a
rigid plastic sassignee, thofﬁeadmvﬁademmyrafIPatoeAltd,r@lﬁm:ad| rtied PEG from

the w per before beg nni n ext W.pin e PEG fluid al acts
as a lubricant, sot 8*?‘8%’3Fﬁ€e§e?‘iycfﬂd6fmt?ﬂ$ EBFmtfgé%‘a%fe‘iﬁ'ﬂh@ qs| y
wear the prij th ﬂsed%fn diryvg)lﬁ}%@t{e)ﬁnkwélﬁ f&b D{eq’a?ck%b/% m&?ssgﬁwﬁ ga”s

to acconplis swrpln Ine, Wt e part’s requirin iple

t ool i ng costs, wttﬂelarkegblaclm/aratmom vivid clong p@mbnwsaﬂﬁhk/sha\/bbeavmclo@mr
the lifetime of the printer, the PEG ink solvent nay need to be repl eni shed

to maintain opt Thesspigmentthased igks haveiahighey go Il eanieng than theearlierdyisthased

brovi ded f or oo kA BRER reds fa Bafekalic MERSYY 87 the hebABR: Bo RS BN i o
The cappi ng sysggguiddy, wdsh allhesmkeplimtidgimechaniding s fafthighgealy fthagks

havi ng a cam
25 onreadily available and economical 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



foll ower which engages the cam surface for novenent between a rest position
and a 25 sealing position. Acap lip is supported by the sled and
configured to seal the printhead when the sled is in the sealing position.
The capping system al so has an activation wall extending fromthe cap sled
beyond the cap lip to engage a portion of the printhead, and t%mg,gobﬁle
sled fromthe rest position to the sealinggposition through Linear “notion

oL Dase Wi e Prl e Sk e Sk LR 20 PEC NG e
as including the tﬁ?r?ﬁ’éf Q?»h“?e}‘ ﬁkﬁﬂo%é%ﬂi?f%pc@@%&use toB s%%%ié@@?b&éﬁf@&ﬂwg
ec (0] a a oVl de or

to a further asp € I nventlon, ppi Nng systemis p

seal ing an i nkj etanfjunttdfamefrom the dybsdsed pers Mhid\ekcaFRAye Masdd ink Beentlipi NY
systemincludes a cap retainer having a pair of cap |ip mounting flanges
ext endi ng t her ef rbwilds-Wh e resigysi angthe piparnleadiog tthlgss effestipe wipingiin the futheesas

Bre each seat 8d o LERAtbRT AOLIA S ERORSAR CHFES TP HEgHR tvipgss Tryead t
rount g 11 anges AGGRL g B usldehip AR LR RRREGHA Bhuskfat MR OBrinica

method is provided for sealing an in pfinthead in an 1 nkjet printing

mechani sm The nehpochtaminatios talylleadtosherterfcannidgeiffe tbecause instfecivé capping naay
scanning axis to _a sealing position, and 10 pushing an activation wall of a
cap sl ed into endadusadaiture inghesppintheadon of the printhead through |inear

nmotion in a direction bstantiall.y orthagonal tq.the scanning, axis. ring
t he pushing step, in ﬁ#\?ﬁ va >t H bxﬁg&p’eo %B‘B&‘?‘ﬁ“ﬁdw‘&?‘%ﬁ tggl%@est?.ré §s
el evat ed int goSeqiimiéht Adfesihe Wohlthk PRnthehdy tﬁ@ﬂst&m?e%%@a&%wﬂm it
overal | goal of ?Jﬁée pr esent i%ventio? ins to provide an inkjet printi rcl)g ES
mechani sm whi ch rthe dydbagedinks|the wiper éarrthe pigagent basgd inkds prevetied ffiolremalking he
printing mechani sm Anot her 'goat (ff the present invention is to provide a

cappi ng system f dull §%‘§1“¥t|’1‘6_‘h _ R Fesi Ysr insteadathe wiperskips overumpsdovasditemdhe
repl aceabl e pri nttg}?lﬁg pﬁ&&mxﬁtcﬂaggi iMR'rstdue in a jerking or stuttering type of motion, which

fails to remove the residue from the printhead. In some cases, during this faster

15  wiping stroke the wiper for the pigment based ink flexed and wiped over the tar-like
residue, which smeared the ink over the orifice plate rather than removing it. Thus,
any compromise in attempting to accommodate the wiping needs of one pen was at
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



20 A further goal of the present invention is to provide a capping system
having the ability to conpensate for spacing variations between the cap and
the printhead. Another goal of the present invention is to provide a

repl aceabl e i nkj et printhead cleaner service station system and servicing
met hod which maintains printhead |ife, particularly when using (pgfaw@g@t or
seng - permanent printheads 25 and/or printhé&ads having a swath w on the

order of at |eas 20mnt 25mm (.about on nch). . .2003 Bri ef
e i ot on of -t HEBe A, LW ipa ke thp i ¢ prinsheA s WiBPaLATY APBrRAizble an
inkjet printing grobapts dQQ&F‘as@%nhiﬁ%bc?ﬁfeDl otter, including one formof a

repl aceabl e inkjet print er service station system of the present

i nvention, shown hererdhca&hphﬂﬁhﬁ wipingadbj@tiivecani ink solike] suph ash pelyethyaeh
havi ng a | ar ge print swath, for instance about 25-25mm (one inch) w de.

FIG 2 is an enl a&lxsoli(‘PEG be@mpwdvhwesn usmnﬁb@HB&é% @@@Wn@@etmqron
t h ' h d t heads, of, FIG 1. FlG
2 an enl ar ged espiddRaRE HaMHEROR Ghaipdr 1 TS sysrn 5k foherus® g@redin
printhead cleaner ow?istmdéaﬁmgflggcrég \pét | 8?3?6&881&)&?& g'ﬁgféfte @nﬁct withfa Flr@erfblf,s

an enl arged, fragnent Vi ew o print ead cl eaner
unit of the serviwith thisgioreus Blosk aving arrhplicatos pomion@xposed i Suchra \myrﬂhatahe

thereof ready to receive ink spit froma black i_hl nt head. FIG IS an

enl arged, frag neﬁiaé@m@icd’élp@ﬂ @o&pmeﬁéhe wréwa@r e VIR nwpﬁme%hthcé@her
unit of the service t oon fion
t hereof ready tod ‘é%l cc g“:@nwﬁgﬁ acggs&&li 5?8?58%9?% &ﬁ%‘{ he

printing mechani $&siddeldad 16 dbposaf rﬁ»ﬂlsﬁbg e.slat;r@mfﬂﬂwmvuﬁ\yna{hew fack €Ptetsz@abl e
service station systemof FI'G 1 shown ready to begin w ping the color
pri nt heads. further collection of ink residue. The wiper then moves across a rigid plastic scraper
to remove dissolved ink residue and dirtied PEG from the wiper before beginning
the next wiping stroke. The PEG fluid also acts as a lubricant, so the rubbing action
of the wiper does not unnecessarily wear the printhead. Unfortunately, this solvent
1S  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, a capping system is
provided for sealing an inkjet printhead in an inkjet printing mechanism. The
capping system includes a base defining a cam surface, and a sled having a cam
follower which engages the cam surface for movement between a rest position and a

25  sealing position. A cap lip is supported by the sled and configured to seal the
printhead when the sled is in the sealing position. The capping system also has an
activation wall extending from the cap sled beyond the cap lip to engage a portion of
the printhead, and to move the sled from the rest position to the sealing position
through linear motion of the base while the printhead remains stationary.

30 According to a further aspect of the invention, an inkjet printing mechanism

is provided as including the capping system described above.



20 FIG 7 is an enlarged side elevational view show ng the black printhead
cleaner unit of FIG | wping the black printhead in solid |lines, and
showi ng in dashed |ines an applicator thereof applying an ink solvent to
the black printhead. FIG 8 is an enlarged side el evational view showi ng a
color printhead cleaner unit of FIG 1 capping an associ at ed (‘90[{,[9 2003
printhead. 25 FIG 9 is an enlarged perspective view show ng a W pér
portion of the black printhead cleaner unit of FIG 1 just prior to .
scrapi ng i nk resi dueAf¢asding fiea firger asnset oighe inverdion, acapping systaim iy Rjevided de

2 anout por t1 ortehfing apaG PP AR RS iyt Rpating BebraRions| Tho gt st "0
ilTustrating ongcRrEbPeapretabRi Khvingd pRiriofcASRY duatingfl eRiRhdipgabl e
service station g;/lstem (%?EFI G 1. J 5 I\r/ay %Og S Del{i%i %ﬁe%sDescri%ti on of
the Preferr eﬂ Elhbmﬁloﬁenﬂm dﬁpﬂng]systémmmor_ kl_zaSas:allalipanﬂmj' i())asepbrttm @ﬁninglaj;mir
printing nechanism her own as [ et plotter , cqnstruct in
accordance W t hofeuing fﬁse?‘waﬁ%%?t%%iﬁ‘@ﬂcmﬁﬁ epeh trated o syTeind i ng
conventional engi [} kLect | , as well as high

qual ity post _er-%lsz;z]cg e# %@éﬂe%@grﬁﬁ) lﬁ#ﬁ'@!‘"ﬁﬂ_{wgdust rial, office, hone
or other environnment Achrdiag k@bl &iothetasgdct Bf the inveatio® aactheds proé¥ded for
comercially available. For instance, some of the printing mechanisms that
may enbody the ssrbngan inkjet printhead inranl inkjet prntingt rogchanismt drhe meshod inbludes

rinting units, 10 copjers, caneras, ,video printers, and facsini.le
Tachi nes. to nalbesteps ghmoyige fad AlonE &, SCanRing axis &0 g pealing Pofticn 7nd

i nvention afe i r.at ' Vi ik et 0. Wile
1S appariont Pl e lydo v SR AINERIo Gleoflinde? Hifila Rehd HET. )"
t he typical i nkpriithgadahioaph Afledr medtiotida aaliretierssubstaRtiallyr orthogdeal tdthea housi ng
or 15 casing enclosure 24, typically of a plastic material, together

form ng a pri ntscasnjagBxiy- PyFing the pushigg stapenpAnslevating stepageapdin supparteddhar ent

that the print @ss I ({ion 2 [t sk _or..tabl et op,
it is preferr ed'%F SEQE?)%}S%?C({ Wgo %Pﬁ?ﬁr@%'%%z %W%B#‘?&Sﬁy‘?@‘%ﬁﬁmamgéﬁr of leg
assenbl i es 28. The pApblerall £8alafie prasenidvelidErs t6 providdl dnSihkjet printilgr at ed
schematically as a m croprocessor 30, that receives 20 instructions froma
host devi cd$5 t ypecahism whichmgliabbyr produgeh clesr crispadmagesdver thedife of thepriating
conput er aided draftjng (CAD) conputer system (not shown). The plotter
control ler 30 n# $8-operate in response to user inputs provided through

a key pad and stat USAH&tﬁBJ%béJBP&& hﬁ’.@elﬁanvénﬁﬁﬁ‘&se{a p?&i&é‘gfzﬁs‘péﬁ dyStenPlort Ne

casing 24. A nonitor coupl to the conputer host nmay e used to

di spl ay visual seafisy iikjet printheadsrthrdbgh firéaantovenencor replatdableprintlicad satvivings or
a particular program being run on the host conputer. Personal and drafting
conput ers, thei¥nput devi ces, such as a keyboard and/or a nouse device,
and noni toryg are all 0, J: ' e ar i_onal
print medi az_%handl [ _rlgA\g@lg%eé gg?l\r,\ggttﬁes%%%hﬁ%rrv%@l#eggg kg)vﬁ% aa%\yéir?ge%ya&g\c‘)ﬁ?ltn uous
sheet of print wedbifityth Johma@téwrk%&mﬂmtianmdm&me c@pandfle pHAthRAd. Nt
medi a may be any type of suitable sheet material) such as paper, poster
board, fabric, transpothergoakof thy presentamventine iy tolpsovidea replaceahdeinksitence,
the illustrated

printhead cleaner service station system and servicing method which maintains
printhead life, particularly when using permanent or semi-permanent printheads
25  and/or printheads having a swath width on the order of at least 20mm to 25mm

(about one inch).



9 May 2003 enbodi nent is described using paper as the print nedium A
carriage guide rod 36 is nmounted to the chassis 22 to define a scanning
axis 38, with the guide rod 36 slideably supporting an inkjet carriage 40
for travel back and forth, reciprocally, across the printzone 35. A
conventional carriage drive notor (not shown) may be 5 used t QW 9§¢ t he
carriage 40 in response to a control sigmal received fromthe con ro:%er
30. To provide carriage positional feedback infﬁrnatipn to controller 33, a

conventional netallic encoder stByief Dessriptienof the;Drawimgsyt ended al ong t he

| h of the pri 5 and he Servic W.on 42. A i onal
opt Peal encoder r oadbiOrhy RTIREeNEs ot SR fe g Aot e i e RRER, O
carriage 40 to phga%nlikjRbtkdrom@ludingf dieTBinh 81a %ﬂa&ﬂﬂéi&%etghﬁu@m&éﬁ{er

strip, for exanple, as described in U S. Patent No. 5,27 70, al so
assi gned t o Hewsavice Patitmsybteno of theypreseheinsergiognsiovarf hardio serasemset ofivent i on.

The manner of prqviding positional feedback information via the encoder
strip readerd nf ‘arisdpkis pra@iaeﬁ#&eﬁ%@dmw térs,eawrétsyla@p ?%mﬁabwtto t hose
skilled in the gkt fon of printing an inmage, the carriage 40
may 15 be used ?étza’r'r%%gw;egﬁ@ikﬁg&nechani smacross the final trailing

portion of the nedi aFi@. 5#\eflenldiged pERdpectveorTew bf tHerdpladdBle sefvideitationl | 34.
Sui tabl e cutter nechanisns are commercially avail able in DesignJet 650C and

750C col or pl ot systeam shyvouprerdo iserviding the twifde swathgridthepdsof FIGE 1.Pal o Al t o,
California, the pres assi gnee. O urse, sheet.severin e,
acconpl i shed in g VQF*&J’I%{‘S@P% REHC KR e%mecpgeggv%%&rgpgﬁ%reéaﬁph t he
art. Mreovgs, H&h&i&&é&:@?&ﬁf’ofﬂn@s@ﬁrio@%&? g;&gi%tg@%m'c?f“ may al so be used

for printing inages on pre-cut sheets, rat n on nedia supplied in a

roll 34. In the pri nFE®nEis3h enlafgedifidgmenbdsidectoativesd viewkof 4 blackaprinthdadet
cartridge, such as a black ink cartridge 50 and three nonochrone color ink
cartridges 52, Slganesupitef e sennesmation system ofiFlfed showing ampitioop portiga

cartridges 50-58 ar l,so often.gall "p&ns;y by those in the art. The

bl ack ink pen 5 efeg?_ﬁ%fl&g‘f Feﬁ%'_ 81@(2@&?%013%%&%:#&%% " a pigment-based ink.
For the purposes of Fid.UsikanlehRibgedS fhdtheited) Side%levattodil YicWbod &l dagd as
each containing a dye-based ink of the colors yell ow, nagenta and cyan,

respectivel 1§ atletnenghit of thesenpeesstation systam affdGe b) showpevith Hspiseonpoptien so
contain 30 pignent-hased inks, in sone inmplenentations. It i par.ent that
ot her types of "ﬁﬁf&@%&?ygﬁ S60IYE IR 1o eh asyostitedselas printheed, of G printing
par af fi n- based | s welt as hybrid or 9 May 2003 10 conposite inks
havi ng both dye and pignent characteristics. The illustrated plotter 20
uses an "of f axis" i RIG.deikianenlargedtdpplaniview oftheaeplacehble semive station Syst@hr S
(not shown) for each ink (black, cyan, magenta, yellow) located in an ink
suppl y regi on 58fFIGy lishpwn sgady 4Q begigyapiagthe eplomptintheads.56 may be

replent shedypy |k SeROMEKLILAUIR S BANAULI WAL BULR ibicgg VSt em

(not shown)™Trom the stationary imr rvorr _ _ supply
i's propelled bycleaiet ufi@ 8f FIG.ACwiphtg the ®lekipinaRae indsolidtlines) and shewwiag@d " of f
axis" fromthe path of printhead travel. used herein, the term "pen" or

"cartridge" maydashedlinesfaprapplicatenthercefariplyipg amirtkeseliventioithe tigeks printheasd. each
pen has a reservoir t,.carries the entire ink s l.Ly as the.l rint head
reci procates over t hﬂ}g(sﬁ’ﬁf‘?Sﬂ@geflﬁéieiell‘Tvﬁgf’?adt"é"d" %X%BFO@QPH@QMI
have pri nt heads i ich selectively eject
ink to from an ?ﬁng%%ﬁ(?ﬁlgzﬂgﬂgg?ﬁg?soﬁg ig&%ddf\b?ilr?mte g'hpri ntzone 35. These

i nkj et prim$eads G60FKR daur enlatgedgerspedtivie vievakliowihga wipertpppton cfitheiblacld t o
25 mllinmeters (about one inch) w de or w der, although the 1 S prjnthead
mai nt enance conp@pheadpleaner witioHdGeil dust@yiontosssraningink residpetfeom the Wier i nkj et
printheads. The_concepts disclosed herein for cleaning the printheads 60-66
apply equally tBTR% totall y repl aceable inkjet cartridges, as well as to
the illustrated of f ppg 90588 efF @B BRIE eleRhtidil TRNESK thOblabk PERHSad AddnBPUIN
the greatest benefits of the illustrated systemnay be realized in an off
axi s syst em wheumt efdiléndeatowd wipingiatsaaat gortien ofsthp blatk prihtheddy desirabl e. The
print heads 60, 62, 64 and 66 each have an orifice plate with a plurality of
nozzl es fordkd ther ki§rdddha flawchadiliestrafipe png msthediof servisiig mnthaadsiusing t he
art. The nozzle i - typically formed in at |east
one, but typi caﬁ’ley?/éptlﬁ%%g@leEéeﬂg&%g?a?@{}g?%?rgr?gm‘exori fice plate. Thus, the
term"linear" as used herein may 25 be interpreted as "nearly linear" or
substantially linear, and may include nozzle arrangenents slightly offset
fromone another, for exanple, in a zigzag arrangenent. Each |inear array
is typically aligned in a longitudinal direction perpendicular to the
scanning axis 38, with the | ength of each array determ ning the maxi num

o, o N - o oy Y



30 inkjet printheads, although other types of printheads may be used, such
as piezoelectric printheads. The thernmal printheads 60-66 typically include
a plurality 9 May 2003 11 of resistors which are associated with the
nozzl es. Upon energizing a selected resistor, a bubble of gas is forned

whi ch ejects a droplet of ink fromthe nozzle and onto a sheetg fayPaeer i N
the printzone 35 under the nozzle. The printhead resistors are se?lectively
energi zed in response to firing conmmand control signals delivered fromthe
controller 30 to the printhead carnage 4 Repl aceabl e Printhead C eaner

Service Station System Fl %aﬁhﬁ*ﬁ’@g]gh&%i‘ﬁ#é ﬁ&?sr‘%l 8 Eﬂﬁlo@ﬁ@ﬁ& W th the
pens 50-56 ready to be 10 ) e ] cl eaner
service station syst giG.7Dillus@#fted drérhSslimen SR AIGBCS i nting indchgniBh SB@at
invention. The service station 70 includes a translationally noveable
pal | et 72, whi ckhdven asdnciokjetplotter2(, venstiwgtedon accordanctiwith ghe preseat knvantion,

pi ni on gear assenbly 75 in forward direction 76 and in a rearwgrd .
direction 78°i nwg&m&@ wgéorcmwg%mtwpé!s@gv@em&%ﬁ?ﬂ@teew\ﬁnﬁrd&mees’so.

The 15 service i 7Q 1 Ne four.1re | 0k} Lyt

cl eaner units 8%%’5%5@535&% g%%%\lgﬁﬂéér%g‘aﬁ%ﬁqg%:@ééfggﬁfgdg\% lﬂ’?ﬁ%g‘pr esent
invention for sgéveer Bthe EifviroBHRAL LA Vari¢ty ofl idk§éatPpinfiflg mechankinsddted 56. Each
of the cleaner units 80-86 include an installation and renoval handl e 88,

whi ch may be gr copmgrdiglly-ayadgide.aFerringtancs, some af the pointingmethanisms thatimay 80- 88
in their respectiye,chanbers .or stall 0 94, 20 and the .96 defined by
Lhe servi ce. ot aETUROCR pESeRivaelipR Rglvds desk Sinaitiorsep RRble RIBENAES 0. a6
are typically digRascdntiadiides pRGES End\dclindlehihthedtb hamE @ fEWE FopI € S
80- 86 may arso b@]r ef erre%f}lt oeag "lglfsgposgaﬁr’gecrf'eamen’g uﬁrints," alFlgﬂough it
may be pref er abkenviepiened the condeptsf et present invientian are iijustrated i theteavirbrmnent

refurbishing. To aid an operator in installing the correct cleaner unit

80-86 in the as8bwninkicplottar 20.90-96, the 25 pallet 72 may include indicia,

h "B" Ki Ng 97 . ' h ith the bl ack
or it hoad cleaner  un st R apPRBRTRAH: bkt Earfiieits AER valy qiingodelfo o
98, which may bghodel 10AltiAk;j BBt 2 09K clallestd\cHARS 20 QirrduAdebbya ﬁo%@&f

installation. FIG 3 illustrates a generic cleaner unit assenbly 100,
i ncl udi ng cbihponasingsengsuxsr24atypicatly ofi g plastie mateziah|tegekhep formingagirint eaner

it 80 and the col or cl its 8286 i nni he_.bottom of th
i gure, and wor RO 26 okt plptee a0 Bl JoRde R Ehe et A 00

i ncludes a base b W}%ecsg red d&f of MuidtbH Gt s Betfsd t" B
mar ki ng 98 for F%’@%B?agﬁt cl ea g? uﬁa 80, V\%c b@ayisgﬁff%(%dtot%gﬁhrg&g terior
of base 102. Fuadsemblygpostiornt 26 with ampairtdfdég assemblies28e Thepldtter 230-aB6 hasanot be

physically inserted in the wong pallet stall 90-96, a series of nounting
tabs uni que 5 f Blottergcantigiles, Hlustrated sehematically 3R iFTORIgCasEOT A0 Habreseiyey a

the rear pobd i olisidia FBice e et ABiP el S50 TR HmRliF o
two reservoir chasa t&raiHéthlMﬁiﬁgqcaﬂ))id@hﬁﬁér&?ﬂ&mgmﬁmﬂoﬁx@gﬂ&@ spi ttoon

chanber 108. Qther features of the base 102 include four cam surfaces or
cap ranps 110, esntollen3@may also@perategnirespopsd totuserdnputs prowprisdrbroughia ke pgshi ng

process as des Carlrllcp Sglug lesE) a? rpo %ln%\y; lo-ggt%d %%%Ee gxqgﬁoarlo%%xe casing 24. A monitor

coupled to the computer host may also be used to display visual information to an

25  operator, such as the plotter status or a particular program being run on the host
computer. Personal and drafting 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



defines several different nounting | ocations for other conponents of the
cl eaner unit 100, including a cap return spring nounting wall 112, a

sol vent applicator spring nmounting wall 114, a black w per nounting wall
116, a color wiper nmounting wall 118, with a brace wall 119 extendi ng
between the bl ack and color w per 15 nounting walls 116 and 11§ 329003
generic cleaning unit assembly unit 100 al%o includes a cap sIedNE turn

spring 120, which,.j t i i by, . i
rount ng- vl | 1137iSpOE s @5 ERARLIRE Japl abthe bR LRG0l 38
spittoon 108 is fis mbastedtd the@hadsBR2abeefibes schddinglixtf I8, alth\theguide foa30

material, although a variety of other 20 absorbing materials nmay also be
used. The absor bélidepbly suppeitinganjinkjetqarnage 4grfor traved back-and fprih, Heciprocalby, 66,

and the hold this ink,while the_vqQlatiles or |i.quid.conponen evapor at e,
Moavi e e soli deiosnmEnizone sy Astiertinl camidlt div® RALGR! Shobdd Bl
foammaterialg T i e]&gn &?gﬁ& I i ied as
an enpty cha er@?ﬁ?%&;ﬁgg}] il I%%@ﬁ he ttgra?:lalﬂﬁgl %%J{aazzke%?r‘;t&tr‘rgfsﬁﬁ%e 25
over the |ife of cbieollzk 8an@o provitle cabriageepositichdbftedbaok infassativhlty cditfolleas3t wo

W per bl ades 126 and 128, which are preferably constructed with rounded
exterior wiping édgaentignal ragtallicgueader strpdnotahownpmay be gylendedalongdtbe favgth i n

h w - Kk ' LS. . No. 5. , : i |
125 i nl udes. a b2t RoPERDH 3290 Rirrdfe S8vientheBoR Al Kronertiont! GalSiAg,
mounting wal | 116ci0Bhaf e Ritintedbnithebitkankfatd SEHHthdal ichrrPe 4%&

assenbling the color cleaner units 82-86, the w'per base 129 9 May
2003 i s inst a0l eghositional infomhationprpwidedrby titei engodemistrip] £ ex@nplecasalesgribeddnh of
the wi per assenbljes 125 is ructed of flexjble, resjlient, )

non- abr asi ve. ol 4L8 A ﬁ%ﬁ?@?éﬁp,,agqmsagf t9 K leg-Bagkard Companyashe assignee
preferably, ethyl n inﬁ':ﬂxﬁ : .
conpar abl e mat er iogpf;e Hg%gy\ﬁkigﬁﬁloﬁ‘éqggt. Sr gﬁrals'{g , gal;lﬁesé&%%lﬁ{%foemanon
durometer, that iviathé Bcodet ftfip Yéaden mthyessd f ackhiaphisied ivaRirictyrof wag lanivacioed

fromthe range of 35-80 on the Shore A scale, or nore preferably within the
range of 60-80, d&roseskiledrin the griefUnontspompletion of priptieg an inedge.be ¢arriage 4Qhiayh

L o 3B b b RO R 5 - 808
pen 50, the ink oleyalinfaB@KBAT thé PéndiRdd of 8% AN F4NISuftabl¥ Ster hkthanibthé Brel S

held within a porous solvent reservoir body or block 132 installed wthin
chanber 106. Pr efcemaistojallyt dailabledn Designlet® 650C 28d 750G wdler plotterspproduced by

material, for insjance n open-cel | ernosef plastic such as a

pol yur et hane foaiﬁfe“&etghﬁ?‘é%§°%i"§yef’ﬁ£}? to, &dlg{rﬂ@r the prrsertssienss Qfvi | ar
mat eri al s known &l J . : -0k i 130
is preferably a rﬁg‘g%%?@%ﬁ%%ﬁ%?&%é#ﬁ%rpﬁé%%g?%gb%a‘%‘g&%ﬁ Q&sﬁﬁg@%,
because wat epQi s tsgskitled il theait. Moredvee, th illistraet etkjetptintinSiictidign may
hygroscopi ¢ sol vent materials inc]ude polyethylene glycol ("PEG), . .

| i pponi c- et hyl enélsgibg sisgd for priming inages py peereut gheets rathertiem gn medig sepplieddn a
other materials kq%p to those skilled in the art as having simlar
properties. Thes&20"hygroscopic materials are liquid or gel atinous

conpounds that wi |l nejtheQfittdohe 35Ythe tedthbhedGe St RNME foRSn iRlet Qktridp8®

because they have an al nost zero vapor pressure. For the purposes of
illustration, theushesarbladkrink cantiidge3¥0 dnd thwe heshoehriometdobor inledactridges $2;164

solvent, PEG_. To deliver the solvent.13 rom.the reservoir 132, the black
cl eaner unit 280 gsf %éﬁmﬁr@gﬂ aregt‘;ra@ml Rl 2% ca&ﬂﬁa?ss%q’ﬁ%fﬁ HO#E%%AC%
134, which includ e i 1 : , ol underlies
the reservoir bl og%slgsé.a%%hﬁgﬂgghf #gggé%??%gﬁg}%wggﬁ&fé%glhﬁ% gggceo,n 'éllg’a
bl ack cl eaner Unbtgn?eﬁt-bﬁﬁéhliﬂ@SF&m'bp 6§¥s i0f gl lukBation) icelor pedsi2Nsd esd 86 are | 1 p

140 that receives the distal end of the applicator wick 135. To further
support the w ckdé®Bbed axccagh cantsimtrigaydye-based inkl afdhecalors yolow.smagentsf arduppor t

b . The wick i [ b whi [ d.b
Lhe spring mount FH. EERENEHaalveh S AR 0k i el TS SPSo ARDIteD Spripia”
May 2003 [ ' : L ' 4 | t :
upper  ser vi 80 ou P iinent EpRdERTRGE i EHichlohe 1t Kihraltl £ 4R FpeTind”

pl ace wi t hin thenfglakerte wbdinbthe pbad50056,3adeaslpitaffihttasgrinks, ias wellaahiybdd oni t
assenbly 100 al so includes a cap sled |50 which 5 has an activation wall
151 with a rear surface pushed by the printhead into a capping

e




position and a front surface used to nove the sled back into a rest
position. The cap sled 150 has four camfollowers 152 which ride al ong the
cap ranps or canms 110 of base 102. The interior of the cap sled 150 defi nes
a’'spring receiving chanber 154, which receives a conpression spring 155.
The cap sled 1 SO defines a pair of 10 laterally opposing slo%ﬁ¥%5§ §nd a
pair of longitudinally opposing slots 158 and i 59, with slots & Q%d 158
bei ng encl osed slots, and the slot |59 h.9ing an open upper end to aid in
assenbly of thecompoaiieinkshaving bath dyerred ipigmént gharagjenistics. }fb@ilhlswed ncl udes a

cap retainer ne r 160 whigh.includes.,.a pair of |aterally opposin ins or
bt s 162 i Croge aBe L PHGERA KRGV SR i et SuiRER efvdin

sl ed 150. The h ger i j 1 P i ng

o1 ns or posts 10gt Rk RilealtfHctbAR'cyah, Hanlal Dol BAbLate Bt SRRRZ, 00
158 and 159 of repwnG8p Isthidoffalis systemothetpefis POS6 ald2 repledishebbylink i n
conjunction wth the slots 156, 158 and 159 and the spring 155, allow the
cap retained t ccopuexsdihroughd gonveationnl flexibiatwbingsystemanotshonn) frgn the
retainer 160 to ve 20 ..in the.Z axiﬁ di rect.i,on Y\/m'te ahs bei aﬁ)(ge to
Lilt betveen t REAROARmaindesstVoid ¥ orly A gmalt ik ipelis ronstiEd by EmEdeE 42.. oo,
The cap retai neicr&s@%@ﬂrﬁﬁzdn@%%ﬁéhﬁl@@dtéd Jrr-aa0”° frbm @H@%g@ﬂ&hﬁ@%@tﬁ%l.

fl anges 166. The retainer 160 al so has an upper surface ,

define a seri esAvfisedihareis|tise termt ‘peni’ghrs‘cartridget imayals refento repldcedbde primtiieadt
deprimng the printheads 60-66 upon sealing, for_ instance as described in
the 25 al | owed 9artgdeesavhare eachmendias a ssexyoiy that caggies dag entise injsupplyas the y

assigned tqnt he_pr . i . Hewl et t - Packard Conpany. Overlying
the cap reﬁgi ngpfﬂlf%%ﬁ?ésc‘é%g%gy&%ﬁtﬁr?&%ber’ 70, which nay be constructed of
the sane materi al usm:ineguatda?av;sersasaaﬂblsamvel&%mém@som,lsulanarsajoer 170
has a base portion |72 which defines a pair of nounting holes 174 30

t her et hr ough wtespectavedy,svhigh salectivelysient snkf totframy am image onet shieeteof i¢dim3din 166.

Each retai ner nge 166 a trunk which,t l pates in a head, having a

di aneter great Zﬁe g"'i'%‘“?{i?%?) %Qﬁmpﬁéd%ﬁi%g%‘?cwwgnﬁﬂﬁkz E’T’he | engt h
f h fl : [ i j ck

of eac ange 1[;§th’rwé absutSR) t@@%ﬁlﬁsxgetgﬁslW%ﬁ%@hg%@ﬂ%h& Qltl‘&cghghttltﬂ cKness

of the cap lip base portion 1 | anges ext end
above the H&se primtlidad mainténante comepiselescribad herein thay alsé be appliedritesmaliar post
1b6 may be swaged over. The el astoneric material of the lip 5 nenber 170

al l ows t he mat drkigi printheadsinthegoncapts disglosedhberpis) faxcleaning the peisthepdsA0-96 gr i p

the trunk ti f f d.the.lj bl y 17 | nst
ne Lok 2or aayelophilFycl G RRRS: ABReARICRASH HiFideed ASSHIRY ol Bl
175 which is siofpgkib SerfiXpeRimdnétit OF Peimidnent }ehcads, Afthéuph (RE prhkeastne 086

when meking contact therewith during a capping step described further
bel ow. To pr evdhe illnetsatedbystem may be realized svaroéfiaxissystemdshes®edendedr i ng

capping, t i p. hase..172 has jr. of vent holes 176 extending
t her et hr ougﬁ V\Hf"é’ﬂ‘e ga%"t‘tﬁp?’&cf‘g‘&lg’adﬁ?’é&%re al ong both ends of a sealing

chanmber formed by tRgeljriRadSed, 62; 64 A 66 fach fa fifiGe pIRSRTidSA pltiity
the orifice plates of i nt heads 150- 166 \Aﬁaecn c\é%%?(r)lg.l gtvelntéslﬁlm aﬁf ow

air to escape froazied formed therdtimgugln andomanadroved] krdosvnl ta lthyose skilied énthepastt The
defined by 15 surface 168 of the cap retainer 160. The generic assenbly 100
al so i ncl udes A0gg¢eef eaghprinthead 6460 arertypicalhpfopmed jn atleasheane, bt ypigally The

cover 180 defi four r O i with
the cap ramps 15 ipitactdGefont MRS sSAET TS, Bl it SrlebdROGME,
cap sled 138 thrligegirdmedss friearlytihéfM oPQIbsRANRaINERRARAHd AYY iRSlude et
positions. The cover 180 al so defines a cap opening 184, through which the

lji ]'9- menber 170 amengssnants dightly foeetrfrdn;gh@amh ﬁofomxan_Tlﬂﬁ, ip@\lf&za_gatraag_ ement.
efrnes a spittoon..openi ng. or noutn. . thro , .ch.ink spit Is

ol | Verea To! L IH2oR RGE SurBy i ypivally,dighidiin & Jonet Ding] Rirepp perpPRdiFlfr ta s o
82- 86, to t j I .l i . cK.

oot B0 The cabulnMEhaOts, dhied dE IRR0fRKN AN ad ARG delfakinfipida@ane’

whi ch ext ends tshathWopgsingkeasdofthd phnthaad) TRwiffusicht@prifitBedds 80466vir® thermal
mounting wall 116 of base 102. It 1Is apparent that the cover 180 may be

easi | y nodBPi ednkiet psintheads; glthoughi qiher typprsrof printheadsovay bowsedsBichgs t he wi per
piezoeléctric printheads. The thermal printheads 60-66 typically include a plurality

o




assenbly 125 may extend theret hrough when nmounted to the col or w per wall
118 of base 102, as shown in FIG 6. 30 The generic cleaner assenbly 100
al so includes a snout w per 190 for cleaning a rearwardly facing verti cal
wal | portion of the printheads bo-65 , w-ch 9 May 2003 16 leads up to

el ectrical interconnect portion of pens 50-56, described in grg%}[gz(ﬁ)gt ail
bel]ow with respect to FIG 10. The snout H’per 190 includes a base portion
192 which is received within a snout w per nounting groove 194 defined by

cover 180. Whi | efressstarsgrhichuarg apsoettedh thenezelssptpeniencsgizng @ seleatedngul ar

i pi d . [ i bl ad 26 128, bl unt
Febtangal ar w piRugagRuBE o B R sohedWeh e RiaiBofier o3k b s otk and, o
Wi per to ext_ractonkdlxsﬁeret)mglsd@er iMAE hARtzordd 1SS BiRRee tehRble1§8e plinthead fesidtiRs @
sol vent applicator hood 195, which shields the extrene end of the sol vent

appl i cator wi ck ar@selextiselylenetgizedpo respomse1d firing comamanid ckntsqdrsigngiskizfivededn
assenbled. 10 FIGS. 4 and illustrate the process of spitting to clear the
pri nt head no?z| diomthegoptrg @11%‘96#\%%?“‘%%&&?@6&9- with FIG 4 showing the
bl ack pen 50 spitting ink droplets 196 into the bottom of spittoon 108, and
FIG 5 show ng one of the color pens 56 spitting color ink droplets 198

onto the absor beReplactabRPrifefhead Ciéhmeki €f | y above, the spittoon 108 of the
bl ack printhead cleaner 80 has no absorber, allow ng 15 the viscous bl ack

i nk residue 196 Senvige Station-Systemong t he bottom of the reservoir floor. The
color ink 198 is abs ed into.the pad 124, .which cqllect e solids while
SPLovi gt he vol ati 1 da0n shiws tedartiin A0 piiionas vieh Thomes S0-60 Tertd b ck

pi gnent bas I AR : TN | BY . j A0l a
sticky tar Elgke%rgem g&’g%%ﬂ%?bﬂy% vegﬁt agel(’)russ? yc%{)l%f(gﬁyg%niwquﬁ?n tC{eegblgze
of the spittoon at&didarice 24dtH the phdsamtkinysntiohhThel savizasatioB Q0 ifcldes @
illustrates the position of the vtg&ﬁer assenhblies 125 of the col or cleaner
units 82-86, j udrangatienallysneveablepaliet 72 whichiippelectivelyslevenbymoton? thaoughia 72
(omtted for clarity fromFLG s the cleaner. ugits,in a rearward
Girect i on 76, T4HhE HRER g s IR R i foy e ERetint P v BebRBR) 125 of
the bl ack cl eangfiredifon APintresponse addrivekigral FR¥RE Fond the cohtgdlfer 30. THe Vi ew
of FIG 6, along the scanning axis 38 to align the black wi pers with the

bl ack pri nt A8ad.se@idesstationrV§ in¢ludes four eplateablecinkjst printheddndléemaciumitsciy 82,584

82-86 fromthe w pi | ocati pn of the blac ri nt head cl eaner .80,
advant ageousl y éPB33&%@%?‘?\“&%@%&%5@Eﬁ%*ﬁ%tsmmﬂeg%%ﬁﬁr‘a%e theyy

cl eani ng the col j - r t : | t he
bl ack 30 print henglSr c%&‘}.e I eaﬁm%’isggsﬁgﬂsé'hggeé‘o or@%%ggﬁglﬁﬁg%gmg&&tadﬁe
same speed is priassllation ahdi rdniieval hindi¢ 88)twidclemay 8t gripped By eerdtor whér

enpl oy individual w_ping 9 May 2003 1~ schenes is particularl

advant ageous whdnstalling, theslanes wits 8058%:in their respectiye chambers arwally 53/93 R2, 94,

printing. Fgpr exanpl ' i ol enentati o T vant age use a
sl ower w pi 28 sﬁgg@eﬁoqde?wg?g? g&%ﬁﬁ&%@%‘fé%@%&ﬁ&alﬁﬁpg ﬁe'?(g’aﬁg@%&\g/?gﬁ%us
than the col or %nﬂymkéww&hﬂ%dﬁﬁ&eab@%&fepfac&l WithG fPdsh @R, 3 thK Gnits
excessive amounts of ink fromthe dye based col or inkjet pens 52-56. This
excess dye based®0r86kmay alse berdferrés fol ags'disposzable sleduiag uinits,l althdughrit maphdi ng
to less effective wping in the future, as well as other proble .
Actually. . sor BEsBletd sty e spah i od i cline SRuPLOF oD ohp didan
tar-1ike pignment,, Eeg RhAGK i don : i L S
10 wi pi ng of al%p %‘?ﬁ’ﬁ‘gmﬁﬁuﬁﬁi‘g?}}%ﬁ%s‘f reqti}%n ?‘egg,ng %ﬁ?ﬁe gs@?gé{eg?iavﬂ\:d Se%]d?géc; to
acconmodat e2§ he pdilet Ransdinchids inditia, sachas a 'BY niakiing DY oeiéspbrdingl to thie baekt! d
be prevented frommaking full contact with the ink residue. Instead, the

wi per woul d ski ;vcmﬁ@;Wisﬁ%hss})laqkrmmhqaﬁl@lﬁamelnéta&&inclwéinsiogm&ndi@mh AR
. . erling o . f AN s Rty
onbve the res: i e SR hiEh BReie RaepsLath mRBkin 7 B8 e PR sl  om

the wi ping | ocatigar fHstallRfor?! ack wi per al lows the service station 70 to
separately tail or the w ping schenes used to clean the color printheads
62-66 than from t hos&l@skihistrate e gandrivec]ldanechknipasserhble d00Hiiclubling. components
illustrates_a wi ping stroke, here with the wpers 126, 128 of the bl ack

c: eaner 80 3Rowdorasgamp)inghotytheblacknrinthead glegner unitr80agdithg colen lepner t he
80 20 | . . . . o _
c caner 90,20 | Sy 36 Haghling 3t MBbfh s SN el S Rk RHRESE o,

foll owed by the angular interior w ping edge of blade 126. The rounded

W pi ng edge of blade 128 is believed to wick or draw ink fromthe nozzles
t hrough capillary action, which acts as a solvent and | ubricant during the
Wi pi ng stroke, followed by the angular w ping edge al ong the



25 interior of blade 126 which serves to renove any w cked i nk and

di ssol ved ink residue remaining on printhead 60, as described in the

Hew ett - Packard Conpany's U. S. Patent No. 5,614,930. The sanme w ping
mechani sm used to clean the black printhead 60 is also used to clean the
color printheads 62-66, and indeed, it is apparent that givenghhs 2003
symetrical nature of blades 126, 128, aﬁfinilar W pi ng 30 stroke may be
made in the forward direction 76, acconplishing the sane results.. 18 9
May 2003 FI G Beagricrlpanepupif 10Q inchides 2 bagei 193, ofwhipla jabrl LA casryingiigdicigner e a

pol yet hyl ene gl ygol (" REG! 0 7 t, fluid tqg.a front edge 200, of
print head 60. Réccth%sr#'le oﬁeﬁaatrﬁng ﬁgf ‘3@%@858%%%&‘6‘1‘38’ ghxgsér,mayt%‘gxe&oqhé
Hewl et t - Packar dx{epiBPabase 108 PRAREmOR, & adsieitRit the ¢1B4RF umitsS80-86 8Mndhbd NK
solvent, but it differs fromthe system S di scl osed herein because the
sol vent syst emphpsically inser@dd0 Gepwiong pallétstall 30ePtrarseries gfanoumingitales vunieet
printing unit, whereas the black printhead cleaner 80 is repl aceahl e.
Moreover, i# t & qaph spthsclesnprunits 80;§6amay ke g@f d{onga reanfomaey 10pofthe; o 5

wi per, and the L.R&I j . ) .ot 0t I it h AESE t he
print head cl ea%éeh@g%%ﬁ%%géﬁgépggé l%gg‘h g‘:i'?glg? %r%to }c}ﬂinhogqﬁ%%d nyg(?gélge
200 of the pri ofRAshIIED72. aPhelbhss NONAefines Wéresérviolt chambed, int@ig anghler ri ng

back to FIG 4, the solvent reservoir block 132 is preferably constructed
of a bonded nylsolventethamber ]06dndra spittooahhmbert K18, therdfeatads obtherhpse 102

constructed of .a n cell pol yurethane m, .and t he, backi spring 140
bei ng constr uct"éﬁ“&pf%ar AR 8Yrigees af capdpops Lﬁf "@é%el"l‘ﬁ Wt‘g‘gr?"gé‘eadg

appr oxi mat . 3o L j i t he
Pt head &8 pSapbifiBpdd dheafbink pRGPYs dbbcritls Wier befdw Tt #6010 £ 10,

resi due on t he dsfiridsaeceraf diffenpmonitirgaldcationt forl atifer gomponkans of the clemtar y
function of acti _na as, a lubricant during the w ping strokes. PEG 300 is a
preferred treatpisd00fingludingigap setymsspsing meouptipg walld 1 4aa salvent ppR)icgsd nozzl e

The 20 <ol vent PR RoRMgyET L4 KRR BB ind Wil ) 16,5 Blog WipesRipihsbe >
si zed to store wAoaBNRAthAMRWATRT B Sktedity KetWhinthé BRkk RA 6518 wifler | NK

sol vent 130, although in the illustrated embodi ment, 8cc of solvent 130 is
an even noif pmefstingwvalisdimand NB.t he | eadi ng edge 200 of the printhead 60

contacts the applicator | 3 S, as shown in das ines in FIG, '7, fluid
130 i s di spensed as%ﬁ@eﬁw&i“ﬂ'&mﬁ%@“l S“quggalﬁ%‘ﬂfﬁ%%écfaﬁﬁleflﬁ@“m
print head. Wepg,t - Qf : |.n?tﬂf ) : 1

sol vent 130 isg%%ﬁle%gg@tﬂ%lp utaﬁgsaégé* S (%? gF{ #efégé%%ab dth%(r%tggE p?llusntt ead
| eadi ng edge 26all IMaef\bask] 02p rHon thelcdboricteaperaindts 80186 the spietdonvi 0Svisilledel oad,
whi ch provides a resistant force to support the foamof w ck 13 S when

pushed agai nst With anjak absaseasd2d, eferablyof 3 faam matgripls althpugh g varigtyiafother over

P 292 N0 . ; . e
troke.  Thed.  ebiefbie Mt oA ph Shed, T BREHAABIRIR G HURRE , .,
exi sting quant céMr Pfintheadsei2L66, and the H¥RY theaR vaile tRdiyoliatales Seijui@n t he

printhead 60 and w pers 126, 128 from previous applications. Preferably, an
average of 0.2cempommis evapéiate, tbaving dhesspdidwothponentsipfithe énk frapped wiithin theSny
bei ng a nornal | i cation. Furthe e, .the jnk solvent 130 actsg.as a

non- ot ok {1 | nfWRRSTSpt (o foam ety Lo shitons| G t3ebiagk eigamep it AR 60,
During devel op : i | dhal eI Ton 2 ) 13k L . he  fluid
130 is applied, |nfa%gg{lgﬁlgtyb%hlaﬁ%§r’up onh{:ﬁgn%%@?}ééeaglhg%Ekég}margdaﬁ en too

much f1 ui d2430ove thplife efdhe tlbaneexassi ve sol vent 130 m xed with ink builds

up on the pen, and ca&j&eri odically drip onto a printed page. Mor eover, too
nuch fluid may al soAcdupl bladed wapsr aésemblyz 12 hpsiiwo ayiprrddades i 86 and 128 widdly | es

f th i nt head 60 ich Nt i bl i

o e Pt Do Bl 00 MR SaR PR S B BRI 29, .
fromthe nozzl ﬂﬁerid'f%?ing%@é,ia‘é%&&ibe@fn ﬁae%lé@@aﬁiﬁ?&'ﬁ&mﬁﬁn{’k w.ol phgfe not
too nuch and not too little, becanme the challenge. The appl’ cator nenber

134 serves theNouf6i4,088. dhe aviysr ussemblyhE2 Ssiatludes a 36 pafiond 20tvehigh | nt head

60, and of transporting the fluid 130 fromthe reservoir block 132 to the
appl i cat or 34 35resttigatlyghips th blagkswper meuntingaval] LI6 whennssembling the dlackct ed t o

have a suffici Ml i i r
ressar o of ¢ oot aRlsdd, Pl osBinlyRla e LG b REBhEOERSb. lhe AR ba B0
fluid head to the point of application, as shown in dashed lines in FIG 7.
For instance, the steady state 20 ascending capillary pressure of the
applicator wick 135 is greater than 154mm




(mllinmeters) for the PEG 300 solvent 130. The material selected for the

w ck nmenber 134 is self wetting or hydrophilic, allowing the material to
fill with fluid of its own volition once in contact with the reservoir

bt ock 132. O her physical properties of the wick nenber 134 are selected so
that the foam applies the specified 25 anmount of fluid, here gﬁ@?z&

m lligranms, throughout the range of manufacturing tolerance variati r?s t hat
occur in the foam as well as within the plotter 20. One of the main

physi cal properisinstallgd opjike ¢alewipsnmenntingwalh 418. sPreéerably teaeh pf thieviper

di spensing use is the Ltfnes f.the.foam wth the mai.n contributor to
Che st 11 ness LRORPIES dgn s BEausled S BpAEE reblient, hoabmsbe. STRometE (e 1 * o
post-felt thic o) i t < 1 mﬁ,fé, iag the
primary contri Eﬂiﬁgl??l’ %ﬁb??ggtﬁlég‘r&gg%er,rﬁﬁe@re ﬂ?gfe%ggl’ ﬁ/{ahgié%%’gl’@f theela%n@

pol yur et hane baaesbnpl(EEBDM)absathemdomparabde materialsiknbwads thefart. Horfwdpers d25,
applicator nenber 134. Anot her inportant conponent of the ink sol vent

di spe \r;\;i nﬂ dys taew}itaéletdrt@%?re thagfs, Q@uéletiwh%!;ess ﬁlﬁﬂlFIe%ﬁSEmeés@?X/b? ﬁell@ﬂt%fh k i
135" whi ob ; 7o ;
physi c a: : % o: 3 m?;(%? ﬁrf?@%é/e( @fuﬁé@ é'g ﬂ}%lcbrlr@? eeggs? : g’aor{ SX%r% rl]’éf%‘%ﬁ@t‘?@ﬁg ilé?grgggg{myt f o?

the PEG sol ventofb8(R00br érfGmort peefe@BETa¢ Qidurckdeter of 701 4/L §Awhieh & ARxdaHM Of
50% capacity, to allow space for absorption of up to 50% water fromthe

at nosphere i n hhapufécturing toleraeadi t i ons. The ascendi ng hei ght capillary
pressure of the fluid reseryoir 132 is sel ect ta be 30-40mm (mllinmeters)
for the 10 PEG 300 Jgarmm i9g therb éﬁfmew%zf ggwl@g%wéew%eéwéw@d to be
suf ficiently hi . - Wi

eservor 1 14z e bakedihic wilhif e et th'so; Al it soluAPbugs Rt 108 teclyel BF

whi | e al so bei rigk selbéritdBowhigh iokeld withid Dporbuesivent eassoitfbodper blodk 43230
into the applicator wick nenber 134. Anot her i nportant coggpnent in

i npl enent i ng t Hestallgd wighin ehambersifsn Pecfermblyy theapsenvoipblogk hahis madepfer 80, is
the wick spring 138. The w ck spring 138 orts and.locates the

appl | cat or i o botoys matealulof frsffice 3 opppo ol BEGROGH PRtc 8Bt e biredan 11
primary functi qpafifa iiRred polytRY1EMY ol el fnétforall§ ¥intiPar ndtEPI kAR BithH
force so that the PEG solvent 130 is expelled fromthe applicator w ck 13S

when the afpl i chilled ix theast. i Thedokjetink solveit 1306s preferably achyigessdopig mathyial 200,
as shown 20 in dashed lines in G. 7. Advantageously, by hiasing the w ck
spring 138 wi t 1{hat absarbgwater Pwati ‘*“‘s?“ﬁ&eﬁiﬁﬁ? W@twwg@%q&‘@nigg thediustrated i n a
rearward direct.j [ i hw{ h
ot o mat el v AN StiableHEdCodip Mlherhak s ihndl pERERD IR BIEECERU,T
assures that thippbhidiethylériegyct (ICEGNEdiethylens glyebE(fTDBG Y aglgdetinsor othe? 5
service station axis positioning accuracy and tol erance stack in assenbling

the pl ot t er 2g.m¢@ial$ lvahgpefhosierﬁkél&qlﬁ@ﬂ;qmﬁbqyimﬂermppmipsﬁgmmtsda f
2/ Do (A1 1 ingrcararie PGB A o BRE e o Rlny BT R el °

monimzes vari gt &uﬁkiﬂg;le)&&{dea@exfi&ds(‘cﬁ'tfnﬁeswchﬁ.déghéyfﬁﬁ%%htahﬁést\i%i\é bON in the
contact position of the applicator 30 wick 135™with respect to the

pri nt head | eadipnessentg&opthe pugrses ofitusteatiohAbe meservgintdodkat32ds sodked mith the ck
spring 138 itself S&quhk aaﬁevas ion in bend angles and the |ike. 21 9
May 2003 Pr eferpé‘i‘ﬁs?? Sovierk Eﬁi ng 138 has an approxi mate 45 bend or ranp
just prior to reachi : i tyi 4 &1’&-4 j 'gggi; res
that the applicator Tvq\fac lQ%B Eg?l]lggﬁttlgg&%%ﬁ{eﬁe eérdﬁnig%egd%e %ﬁg?mﬁﬂgbl
printhead @6, regadedlagsbienf applicatdr odistriblitigimembef34¢ ohitdyinclddesanl ati ve to

the applicator 135. Use 5 of this ranp portion of the w ck, which

encount ers t he appligatareniek 1 3% andg basgJ362which mpderligs the geseriair blogkeB}2. iTsur es
that the area of am contact. Wt h. the pprinthead 60 is nst gnt reqardl ess
of the 2 axie dPIRERINBIOFoTiEN Lainposhits Hasklemper it SERELAG e bB 11 ot o
application. Adghpd 9iebhith drfindte ChQARPAOTRA Bl QIEEARM ERFOMhE KpptRalond
138 serves to provide a constant Y axi's spring f'orce In the rearward 10
direction 78, magai3l.eEs furthet hpporrthe widk 135, theanitcls sprixgy dlscoincludestwot fars
printhead 60 with respect to applicator 135. Thus, any msalignment in the
Z axi s has3@er pf sunportdabs k42e tThervick springol A%t hase mountige dabs Hdhwhigh isj nce t he

The ©oadi ng. caguBusesy B aiTiRabiEme 14 cRRlelte APRyR: etFaft 66 ER OlCe

of any Z axis msalignnent therebetween. 15 A variety of advantages are
realized using the ink solvent application system




portion of the black printhead cl eaner 80. For exanple, applying the ink
solvent 130 with wick 135 increases the usable life of the black printhead
60, when conpared to other printers which do not have an ink solvent system
to facilitate successful w ping of long life printheads, such as pernanent
or sem -permanent printhead 60. Wthout 20 an adequate coati ng % %

sol vent 130, tests found that an orificel$l ate di spensing plgnen ased ink
196 woul d becone encrusted with contanination, and eventually Iimt the
useful |ife of SPURS b}&,mmeawomenwmsmhl% wihvigh rgsts owgr ainmppgmev‘em sq@ce

dissolvesinkr i du |Itu 0 |ce | at e IeaI ng a
non-stick flui § B‘ﬁ Fvg ?%W?Bﬁ)gbéﬁﬁéo @(blgll'tlln Hﬁ“%é?h’ﬁ ring
to the orificeophakqo3d of printhead 60. Finall y, t he sol vent 130
lubricates the w pers 126, 128 which decreases the w per tangential force
applied to the pri nﬂhe@dnemfuld:amnymammdeOM@encIMra cap kleduse wifictan i nk
sol vent 130 has al so enabled the use of a wider variety of ink types,. by

el i mi nating® wi paban 4%%%1 yak!éﬁkwtalwa&%wﬁaﬁmpwé% by fheaminthead dntafa capping0

t f ink h f

el ated tot holguifT iy §frobfhuRisb Medio Blovk T iok IS e poSER rhEsen ¢ 1
( 1) higher opleiqsb hQ@fb%kE:é&h fouo‘ivévaysmﬂ?ch%?deadlé@/maaad 5 @p t&ths 110 of

t hroughput (pages per mnute), (3) better |ight fastness, (p4) better snear

f ast ness, (5) baetlé)& \Kéxbemtelﬁemsofrtheeap shettl §06defimes a apring mommgehambttri 124 lity.
First, the use bl ack pignent based in jelds a h optical density,
which is direct hr'é?%\Y’é&Wﬂ’F%‘OﬁegPﬁ‘éﬁt gé Yhe can sed %ﬁc&%ﬁ Be8e to the
i nk vehi cl h 85 gl | ' d
ink cartri g%es ﬁ@g&g?'%g%&v\égéggﬁstpgglogeaéf@gﬁﬁ{’ﬁﬂ;’m#%&b&gﬁ% gﬁfnk
with too much Mmebt@ummlmmg@mwdlotﬁasﬁ&meefotbsaﬁxwhgknbp@ wpper t 0

build up on the orifice plate, which could not be renoved by the earlier
Wi pi ng systensemﬁ@rﬁl@mséwblquw?@gewél y, the use of a PEG ink sol vent

130 enabl es cl ean of he orifti even t hough 10,di
ink 196 which has \rllvTE S vyt D ?ﬂ'&‘g‘kd‘iﬁ”g??&{?ta ingp misfper E@ﬁY’E\?F
faster throughpitludesspai b?fhtérﬁllﬁéﬁ%%m%%m%ﬂbﬂsé 1628¢H#¢H &8 chptatedivithih BteS ar e
fast drying. However, fast drying inks tend to be difficult to w pe because
they dry rHpi dpgelraﬁsioadﬁéroéﬂiea:aphtcddﬁbf iThe cap aa!anﬁGGBeaisonecludm tWDpI ng
stroke occurs. The e of the PEG ink sol ven vant ag Y.
redi ssol ves t hiongftndigallsoproging RS ALRY!S 164 @Bétlé &w&m& ﬁga&eequem
W pi ng strokes i I $opf tixt f

P nNg resg@,urvgslo'tm@éﬁ%chb o e da dJ g%géael%gase .ilﬁsﬁ é)‘?ﬂ%ﬁalo@ﬁ 182! 11 46163

pi gnent based iIn I'n conmparison to are easier to
servi ce but ar g dvajunefibg withthé slgbtlfSGIISSSadali @mﬂtﬁ&ﬁﬂﬂgilﬁksalldw&%é%

servi ci ng standpoint, the gﬂobl emw th pignent based inks is that they form
solid nmsses oFftaiper tgbegim lmmdmtbmcmséecmqiiaﬂwmenheme@nwrdéotcbmowh| s
probleml oIv V. LS | vent,,1 ich facidit a

M o of The Bre Pt fBRuoRGRERRTbeIeY tyd Rtk edtten et apd YomeS ottifh

pol yner bi nder gidi t deBlisg fRYpridthedd£60-66. mﬁpﬁéﬁ/etasﬁ@qsomatim&es alpdir Jflegs e

bi nders often adhere to the orifice plate, as well as to fibers'in the
paper. Pol ymer lipimesietisg posts oxflangds 166. cTha retammlﬁe abb thapén upm;r surfdced68.25

pl ate 60 withouilw he u of an i sol ent 13 Thus, ‘y zﬂg sol vent 130,
t hese pol yner Wi B‘er?&ef‘% &hanp SHP AFLAS arvegtp ?R;PRR/&? ey
fastness, the n% *ﬂ?é;t}h 66B ﬁ‘% 1 dfo?k&%@éésdé@cﬁ% iglek ink
196, both of c e ln erent y ho e in water, 1nproves the water

fastness di5 t helld»v”dd UBs. B&dchg/Ap;ﬁleﬁmdSﬂithtﬂ oetsiaamedmmiayamlgnwm thée
chem cal 30 stability _ of an ink affects the reliability of the entire pen)
and wit hout t hprespnéassigngs, tﬁﬁkfewtﬁrgﬁﬁkm%@lepm}gam cs are required in the
ink composition to greyent .ink

003 2 Il
ink crust is one of “Ufk lf’r%ﬂ?capfr?tf“@ﬁﬁ Y6q2\§|?°138 p&ﬁ%ﬁé%gg?aﬁ@gﬁﬂagq%ngbgce
from the print hgrgu&Od otﬂt&%ﬁllz‘ RtézlaY usdder hbtocﬁs blfes 935! ?ET Eésb By 1 nk

conposition also contributes to pignent sett ogged nozz and
fl occul ati on, memberd | Uhhasha baselparéion h@2 mhliahadnﬂnei y paif of meuntivig holésls’4 t he use
of an ink solvent 130 S allows for less organics to be required in the ink

conpositi i r&erethrpugh which apg gipetit qfrFXeSrSefltloé{BI thefrgtaingy @@gﬁéi% ofacht her
d di f th | K
e nt hoad ch eatsiie (e 8 B 4 Qe (SLIRIESH 2R84 AL 2 g Bedyer

i npl enentation and types of prlntheads belng cl eaned, the anount of fluid
can be



10 tuned or adjusted during product devel opnent by a variety of different
met hods, including: changing the spring force of the wick spring 138 (e.g.
by adjusting bend angles, using a different spring thickness, or a
different spring geonetry); by changing the foam geonetry of the w ck

assenbly 134; by changing the foam properties of the w ck assegp{a&zloﬁ
(e.g. the stiffness, the pores per inchl5or the base 15 foam nmaterial); by

chanding e, B e GO5E e F3pEL TRl Bt S )
possi bl e to t aidnRdxitraRIPERANo BE tREREsHSS heliShp baboiGPENS 86lohlyane t he

applicator 135to an opti hal anount based on both expected printér usage
and service stlxadoof 8anpes ¢66extendiabaveshe Be portidnel 720 T, insize addsting €it, the
applicator wck 135 allows the solvent 130 to be di spensed using only one
axi s of moti orcapdeiaisr pest 6@ maycheswvaged oyg. r’FgreélatSW@eaCéaﬁmj of et i

2 L o O o L Al

systemis far er than ear p Systens,

that used in td HeWuak poftRmicTitRe AR 186 fo hbld 2ROR astemBly 170MigRinsthi Nt er

which rotated and 25 el évated the wipers for solvent application. Thus, use
of the sol ventretingr 16ppExteading up®ard fromabertip base 1512 isiadip mémberd@piwiich is

assenbly 170 and cap sled 15Q, allo f.qr sjngl i ctuation of the

’rA\epIt ﬁceablje steﬁ"'(ﬁdcte"w&g?fﬂ‘l‘“gét’e? spf! QHH"SEFQﬁS %163 eq| B 9pRtapt o s
not her advan [ .

storing 30 thetﬂ?[%@%gﬁlta %@B&@{eﬁ%?&?ﬁé&%\@g@ ?Eb ‘Eyﬁg%@ﬁl#ggét hat

the fl uid 1@oesndz@les b printiedds©0-66 dupirig@ppiag s tipthase 1721eis\aqiair of3@ntor ovi des

a sufficiently high capillar 9 May 2003 24 pressure to retain all the
fluidin all dpql@nlﬂéthmdm%weﬁmw@w@ehmﬂ tonelinyepgesswreialangrhoth ends of a

flud i . seh el japarhoth ends o 2
and the i ko, "senftis SRR oried b JE ip baberlagh é i3 S e BB S E S g
al lows fresh i e giateiue pkitfhdals 160168 bheh Al Pl Vel 76 MloR ipiger uni

80 is 5 replaced, so the reservoir need not carry an anount of tluid
suf fici ent f orestdpe feorh thiesdalihg chdmbdraddrerth8abyhinth vent path definddebyl | f e span of
t he cl eaner unit _80, l\/bﬂe‘over, hy cantaining the ink solvent 130 within the
repl aceabll® clsé‘éli"‘}%“rlmf{ 8P el tléfer is not required to separately

repl eni sh or repla 2%% -] L I | t rlntd

mechani sm 20. Thus, I 5%%%%?‘%%1%&%&?% J\l/léé]‘t%r?g% l{ége%ﬁkvgpfgraei on 10
whi ch is esserflack dlsankr aiic A" Thé cover 1l 8G défitsels Fo® uppes faftifs Bf cdr srfaces 182
repl eni shnment without the customer needing to know or understand why they

are repl aci ng which cooperdteyithithe eapiramps R Gof basshwoitd 02fte clamiprthéieaml cappi ng
Cyan ol eani ng lip¥eisdS2 afhe cap st I3p FhesebelSen G o Bemren pieappb ik,
nmoved in tige é/gpﬁd;-"e' f in| ' 51 of
the cap 5|22d fgg{» has ggir?tg'ag?beg&t’éﬁyfgg{sggfgﬁ? acl goptgﬂf?ngggyig#du grv\o@%li,thét a

poi nt wher e t Hip membérol l0aneves td Séal tecprizitheads 60-66a Ihe doverri80 alsotdefines 4 he cam
surfaces 110 and 182. Further rearward ion_ 78 elevates the cap sled 1 SO

t)on,
as the cam f olSPHQOPOPENNE ppMOuth, 1§ throughywhich dnksnitjsdeliveseditoghegelongo ¢ o

h 20 th _ i 11,00, [ id.l i LN F ,
| near ot i on SBHePH aB&ftdr 123 toP(HB o Bledforitis 8935, bilothcmdior SF MRkl o
the cap sled ispitRoRM68 6k thy bladR cleafieriumit! S0/\eTHe cbVer 180K deficies PVREK Wipet! ong
cap ranps 110, 182. Use of the cam surfaces 110, 182 and camfol |l owers 152

advant age@8s| yopenhingil B& theoughavhiceekténsls thewipex assembly | 25ewberemoantedion thet i on
o R ¢ oot M et L ok AL R e e e skt g
notion to achi i C S ehYé .on unit 70
requires only eggrllig’ '?r}g@%re B%p l?t%u%é%%‘g?g{ nﬁ]@ﬁ%%@?éﬁé?%ésf@%ﬁqegns,

resul ting in highfbly 125 mapiekichi titnsthfRgh whtd inifimtedad theddlorafipBOwan 138Vi Ngs
for the ultimate consuner. This capping nmechani smof cleaner units 80-86 is
qui te differ erof baseoi®2; asshe@mandiGed. r epl aceabl e printhead cl eaners

descri bed_in the background ,portion oV, for the Hew ett-P rd
Desi gnJet 39500CP iﬁﬁF%eniﬂcoql agjer ags Fﬁkﬂe"eam anewggww W&.f:ﬁ%g% 9 May
2003 cleaning a rearwardly facing vertical wall portion of the printheads 60-66 , which




actuation was achieved by lifting the entire repl aceable service station
unit into contact with an associ ated printhead, requiring tw axes of
actuation, that is, the service station had to nove both vertically and
horizontally to achi eve cappi ng. Unless, the replaceabl e cleaner units
80-86 are designed to achieve capping elevation 5 through purgelw1 003
transl ati onal novenent of the cleaner uggts. The cappi ng opera |8% ?s quite
i nportant, because during periods of inactivity if an inkjet printhead is

| eft open to tleadsaiprtp elestricial intercanmectrpontion ofpenk §0i 56k desasibal/ingreatraletik  of

bracti co for SEAMY HGHTRRPSE PrNe Ale THOSOMMaRSE Lo SHHNGEDHORRRGHEN 197
or' nt head | o noey i o@dve bRt Rt RS BN R it WRBE RO, e

the | oss of volvaile tiR snBlt WipeP P9EMa$ hhvedbnibifed ouad@Fandvinphiar Mpifg edges as
mai ntai ning a humd environnent around the nozzles to prevent hard 1nk

pl ugs from5f ordeseripediaboes for avipertiilastek il G and £28; bhurit eectangular wiping edgestare use
of a printhead ca i?.o agvant a eou%k% m nimzes the 15 ,%m_urr ncezaf
crusting, bearRf E’e sigee there 1spR nged, it the,snoptwviper fe extraghink drase thedozgledps are

required to bepgnite '%Plﬁghﬁame}%gsv%ﬁﬁapg&&ﬁér N@J&eldﬁpwﬁicﬁ%ﬂields'lﬂé cating
an incomng print job has been recelve [ advant agebusly ‘mnim zes ink
spent during tdx@empichd of thepobeatspplibitoeaickr135kindahelip portiof 140 pOthelwaisk out

of the nozzles, the cg}gl ensures that the concentration of volatiles in the
i nk resident isprinpd3puhenassembledaot decrease to an unacceptable |evel, thus

L 20 1 P OPeT, SRS 585 b TBNGRSD St RSB 7 O
Techani s havdy dig Ekitafgsh SrbISUAKES GGG, NEhOlihe thyBneRbdysd dHidingBi on_has

occurred parallel”to the printhead scanning axis , as the printhead 25
and or carri aghopletsd@6 iimto tlxebottopaof spittoonab(i8s antl FHE.tS showing alecofahbecdlire caps

to a sealin osition.. & her .cappin | eds ha been_attached to raotar
t unbl Zr (? ngt pﬂ@ﬂé@ﬁ@ﬁ%ﬁ@@{dﬂﬂ%ﬁfgﬁaﬁ%ﬁ Y 95’80332%9?? @gnwee%nieﬁxj e%/
ot et 1 - Packarors SEddiVe Sbe otk nansheld Wedil sFRadidutkbiber, alowing

a portionigf tihevistad blaertinle tdsidhe 496 feiccuhifildié hlohf @Rcbo¥@nOsf thé fesdrivbiit head
carriage so that further rotational notion or rearward notion in the Y

di rection el einossThe eelor inkri98deabsodhiedrintorthe padat24, axhichealipéts the sebidever, to

dat e, 9 May 2003 .26.the il trat.ed printhe eaners, 80-86,are the
first ones kno‘émpet%%g’&?ﬁ é{_olaiiz il IPHFCO(E? ‘H‘gS?g&"tvé’Ponﬁ ?]a}‘?qil??ka
direction par E}Ji Réntbasddifk 19588&s Mé?)é‘sx%bfdﬁyﬁth@@&opﬁﬂcpﬁﬂﬂfomk akidly hhe
scanni ng axis 38. Uncapping is then acconpli'shed by noving the pallét 72 in
the forward dilikeaesidue, Whichdbk hdvantageousty callectidexdthin therbrase pf thagpittaon 1 08 6f push
on the actjivatjo |1, |51 to force the cap sled 150 and cap 170 back down
al ong t he28ap tb%&ﬂél‘aﬂri@!waﬁ&“ieat“&rgﬁe rest position shown in dashed lines in

FIG 8. Moreover, t . S i ageously
al l ows capping to gg@ugﬁ?‘ﬁﬁfgteél@gedﬁgpl@t%&h%g ?%sﬁﬂg‘sl@?h%szﬁatﬁ? %@5472 noves
rearwardly, seleagninig 82s86alst priGicto Jhiestard bf ¥ wiinglstroke Wherp ttie patlet ¥2nt i ng as

described further below 10 In_commercial inkjet printing nmechani snms, such
as plotter 20, (omittedfprelprigyffrom HlG @rmoyrsitheclganer ynitsiin ayeamusddirectiond 8.
printer. Each.part of .an.inkjet i ntJ nechani s var, i,N . Si ze i thin
the tol erance _W&ee@a%p‘?‘hg“éﬁ@ ‘H@ép%n‘&‘pﬁ ?ﬁf‘ﬂg@,zﬁgr?gﬂ%@ﬁa%%%@ﬂ 8@1‘
various ppeceshd feriage 400 ovel 46 tiRTighP R the VidvP PRI 6 alAg BCchrdifng | ke for

pl astic and/ or el astoneric nolded parts which may vary frombatch 1 Sto
bat ch. Vari at iaziss38itn alipe thpddaakt wipesfwitiathie blawkyprintireadi ©ffsettiog theel wiperstofof al |
manuf act uri ng processes. tol erance variation of ,each p

to a L ol gr anc %‘E%‘éﬂd”ﬁ’f‘h@fﬁggﬁqmﬂér&za&qféﬁmtw Wﬂén%l!%%ﬁ{b%f tbc?, éﬁgﬁﬁ&ﬁﬁé@b“t esh
Phal | onge bon STeagtn i, At antago B AN Flo¥ aRRn WplrB St Rm &b BE AERbved L. "

the cap and t%aﬁfnﬁbﬁk@&ﬁ& printh&ids 80-B'BAEREM tRE melRAS uyed'tb @lan MR cal
t ol erance stacks. reover, both the pens 50-56 are replaceable in the

carri age 40, opmidthehd60. dhilerwipmg wotl the®olaraad bkask pensdtithe semedspaed ise pal | et
70, so when replaced, fhe new pen nd cleaner. units may vary in .size from
their predeceds F%?ddrpﬁh%ﬁl“étr%%BFg%gﬁfenﬁit?? &P‘QthoﬁﬁﬁPé‘?Ycéfi"i“i%é&’i‘H%t s may

exi st which nust be accommobdated by the printhead cap to ensure 25 adequate
seal ing, wthout applying excessive force to the printhead which my damage
it. If the cap sealing lip |75 is not accurately aligned with the
printhead, then anbient air will leak into the cap resulting in excessive
vapor loss fromthe pen. Typically, there is alimted target area or

o N o o N - S



9 May 2003 27 adequate sealing, the cap |lip 175 nmust 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,
Oy and 8z. 5 In the past, a variety of different nethods havegq% n, ed to
achi eve cap/printhead alignnment, includipng (1) open |oop tol erances Using a
| ar ge cappi ng zone on a printhead, (2) open |oop tolerances with the

preci si on conpaebemes,is payiculaily gdwantagghus whereusing dififeremt &ypes nf sk dapsalid raand
bead portion of a printhead, (4) using various manufacturing adjustnents
and cal i brat i orlackPntisg,yi di ng” sel f adj ustment 10 with an el ectronic

f eedback system and [Weall J rkiage.
[oedback system  AnebiRblat Mint IpIEARRAIGH Fakdrbb NSNS, ,
thi s capping chgiplfpngpeedifos tHeagackFiment Baded mksivhichiis Rbs viSeus thadQRe color
tol erances were considered the sinplest solution to accept the | argest

t ol erance sbaclkdyedasaddnks. HEvoxlowiof e adpimgdtroke wickp excedsive amounts of inktfeora 15
| arge target area,or, cappi,ng. tacetrack_on_the printhead,tQ acco dat e
o A R asE e Bkt BeAe TS G By ik SRS - anen

| n h 1 N1 1 3 atl |

oop" approac mae.@%ir%ﬁ eeorittﬁe Qﬁﬁ?fé%ﬂk%&;}es éﬁ‘é}%t('% Wﬁﬁﬁ&%ﬁéfﬂt‘afe as

el ectronic, to assis ocating the cap-relative e°printhead.” A

maj or dr awback well dsvthergipebleS0AcaRlly abstiubbing fype biwiing\rritiael isqaefersd tar ea
required on the printhead, thus increasing the overall size and 20 cost of
the printhead. deanghe tar-tike pigment inksregidue fram the black prirthgad (i irsimujapeanst ween

th d of .t.h rint d | dth d f th .inthead, b
Lhi s gap i A0 eaptt ol 2l gt e et eas P Gedovh a Fifer Ribs Soiap Ascantmedatten
the edge of thenhael Gasedfhks ke Welrr%‘tctﬁe binidhe biNeld 'ﬁﬁl@@ﬂiﬂld%rﬂr%nﬁﬁim ng.

Custoners typically want very snall nmedia margins to allow'for nore

i nformati on or makagefullcnizet with theink oesidue? Instézek the Wiperswouald|skipgever burppsig
zone on the printhead vyi el deij | ar ger hhe margins on fhe printed, page, ich
i s an undesi r afPEngddzen the tagsfike pigment haseddpksresigpe i 3 isBHng o1 ¥RUGTINE¥PS9kt ens
were used on t - . ' 00. j & i es,
and 500 seri esq{s?cr)rta W%i@#%ﬁgggﬁp% eer%g, W tt%@'"g%éedﬁi I%%%%%g%ﬁé

t ol er anci ng5sy sotonviperd Grotisthe wiping d6atidR OF t blatkalipertdllowdithe Sdrvicee X, Y, Z,
8x, Ay 30 and 8z orientations. 9 May 2003 z8 Second, the open |oop

t ol erances wit istasioad04¢ separaielp tailonthe wiping schemasused po elean thereolasl er ances on

D eci s6 al | gntisats i et o e eqddo AR Rirsleck TinBerd 0 | her e a e
some si gni ficant di sadvafhagseRs bipilptoRE Bl AUEABAINE 5128 dTehe'plang the

use S of expensive plastics, precision tooling including iInjection nolds
for plastics amtecaper®f) shownwapiohgabe black ptintheadéd. alDugieg this stoke, the cleamer|80
lives, nore toql majntenance, ater affi ng of, mater.ial , engi peers . to
nteract wePh AREONIGID G s ireqtigpy a%@e?%@ewtmq WiPARE eeg of Rfiper
scrappi ng, and 1y G j i MROIH l; gp@@ pabl e
of delivering t%gﬁrlezgﬁrértggﬁ%?gg?iﬁﬁgﬁcon&é?‘gﬁ)&ea%%%%%?%}l%tﬁltly VERF 10

hi gh vol une priedgé ofbludd 125, | Thetrotnded wibingasdge oPbladd E2&isbelieveditowvigloot s. The
practice of using tight tolerances has been used to sone degree on many

servi ce stati ofawink fromhe npzzigs threvgh apillaty actiomphioh actsrasias@lvent andose
supplied in the ,DeskJet. 6 series. .70 eri;es, . and 800 .series c¢ol or inkjet
o nters.  Thi r quoReRNt Givddhe Hipgfirokée FoURSien B3 el dibs e ibng e ae
been used 9§ 1 jmefifofftieablwWiReHkK sertkst8 TRAGVE ﬁ:y%%iéelﬁhk%ﬂ@ di861vEPink800
series, and HP 2000C nodels of inkjet printers, as well as the DeskJet 693C
nmodel inkjet presiduErremhingig ersprinthead 60) e desodbegkialtheHpwlest-PackarddCampangise nt
seal i ng character he cap.lip shoul.d seal over a smgoth

flat surface oﬁJ-S@t%ﬁﬁ?ﬂ- SE1ASDH Thasame ¥iRipg eehagigp yepdsa gleapithablashni num
cap torce. HoWgtinea® B iR QBE %o LR GiE VIR BRINARSTED $E T8 Hieb B if 52N OC

stacks is to use non-flat sections 0O he ™ p ead as’par 8 cappi ng
racetrack. Spegppdrémlithat.given thasyrhmeRichPiktere PSR P26, D28, A%iMUEY wipihg
encapsul ant bead area on the printheads if high capping forces are used and
the cap |ig0i s stroakiemay bémade aytire fiorvardidisegion 74| dcsompljshing thesgmemessilts.o bend
around and seal over both sides of the encapsul ant bead. Exanples of this
approach are described in




2S the Hewl ett-Packard Conpany's U.S. Patent No. 5,712,668 and in the
allowed U. S. Patent Application Serial No. 08/ S66,221. This approach has
enabl ed a good cap seal to be obtained without requiring an excessively
I"ar ge cappi ng zone between the end of the nozzles and the edge of the pen,
| eading to snmaller nmedia margins on a printed sheet. Unf orturbal]g@s;)éo éhi S
met hod of sealing over the encapsul ant head has 30 several di'sa an?ages,

i ncluding the high forces which are required to force the segnented lip to
conform over and seBIGthalseibaspates applichiéerdof thi ékesoivegh 1 303 ipieragpoly@hylage 2003

29 f Lhe. b d.off of the d whi ch
Focate it it hewEabESy D uoumert iy, o 2tons fie 100t puinmlead 60i sel 1
requires a st r&%ﬁ@&neﬁ‘i?ﬁ’t?erﬁdcﬂgmﬁh& H&Ei%‘ib&%nﬂekﬁ%&l’é{t-’ﬁa@@ﬂ&' Coﬂbgﬁg’sﬁﬁlf onger

supporting structures tor securing pens wthin'the carriage Vi hi'gher

costs in both peIGET éclbsSinkied pHteealed usks \aaliflosalRént it itfferS iR &l system
di sadvant age of the segnented cap |ip used to seal over encapsul ant beads,

i s the diff} cutlisglosed hen¢idibacpusethewsehvgnt systemi inthe Ha0€ printdr ¢ha pémmnentr eak
during renmoval fromthe.mold,. |l eading to ' scr.ap, rate, ,and eat er
overall part - cat oF b iginsine N, sk dhe Blalk pBEGER f13ins 80 RrePleciitis,
manuf act uri ng j I i . t [ ach
printer duri ng@gﬁ;ﬁgﬁg@oﬁgg%ﬁ g#gh;@é‘&#@%\?gﬁsgﬁgﬁ% gﬁgﬁ(ﬁﬁg%gggs. For
exanpl e, the Hedeheid wipet kpplits Gargotvent ® the Priathead; svirras &@brivtlicad tldanéy 80
printers used a Z axis service station adjustnment, to raise or |ower the

servi ce st ati ofPRlies thersetysat13Q dirgatly to thedeadingiedge 20094 thegyrinthand 69, ghysi cal
gear-tooth aq‘lﬂustntiﬂﬁ Zﬁstgs?lhg\?s used, while the other system used a
sliding rahped> a8 uHd ?13_ &-service 15 station. These adj ustnent
routines have a varRgfe¥rif bak8 #YG N, AEolven? fdseobl6RABIik B&f&ﬂ@lyt' onal
assenbly tine, requiring Jjudgenent of the assenbly operators in setting the

correct | ocat i constrpctedof a hondbdinylommaterialywitheheappdichtos inechbeot3t being dur i ng

product transport or usage, and the fact that exjra rts were required to
be desi gned anaoqsﬁaﬁr:%e?%twrml@ DrE a’l?rtjf]’i’ﬂle  thg yhcking springdi40 Dang. st rent
wth el eC”O”'Eonﬁ-gQQ%Fa‘éﬁe%tHéﬁaﬁida rfah%ﬁﬁﬁ”ﬂ%&&ﬁ?&ﬁk@g%xﬁﬁﬁgﬁgsgtl P 2000C

color inkjet prin ere an optical sensor was’ I ncorporate art of

the servi cEs st ghilligrams el sobenti1 30 Bapplie] toake pritheadf 60 peg applivatioh.aThye to the
printhead could be self-corrected by the printer. A simlar electronic
sensor syst em sMvent swinly servestof disselverink resishveion theysurfasgpéthe.priathead.cbut slso

Co 's DesignJ 2500CP | nkjet plotter. .adyant f. fhi t
Cnat the.tor or n¥ides  aesoodpythdlon e bOR atfiBrPint BRhRE RS abeR nat o v,
this system hapeg 3085 £ prefbediraduRThad fiat hifshd e u@pér@mmah%tﬂair@ a

el ectroni cs hardware, nechanical hardware and software devel opnent all of
whi ch i ncr easenezzie lwabh ahd oufiet plafe déaslipess thronghamt the. [if8 6f tie)printheahe The

cbron ar 1 hqeHOMRE FaEOIR AR HeARREHDT K 0 25 PRy STHILHPy, o -
feature 9 1 : WM e cap
sled to clos 2/3%6 ﬁét%fg lg p}?%)ﬁ@g{egf%l%qfﬁﬁg%@ng tée@%%slg%éﬁs é/\lnb'tnﬁ l?ﬁ?%l%gﬁ@n{he ei ng
seen in the Heilustrite®Palsadichent) 8paofsotvdne X0 Btanden aniré preferféd@nsoint.es, 1200

series and 1600 series inkjet &ri nters) the Epson EPS Stylus nodel inkjet
printer, the Texas {nthelgading edgec309wfithe-printhead;60antactsithe applisator ha5.@sot her

M-C- 4500 i nkj ety pri.nten.. 4h i i n e of .al h,anin he. . led to
the pen carri aﬂﬁ“smt }fed;li gs E%*fe&?aﬂgégldl;?elg g%??’f“?ﬁ#*é‘g aBH@‘i?E;‘H ‘f”ﬁgﬁ 3glsneed
remains foys t'&ﬁﬁpr&ﬁb&b?ﬁlf@ﬁdrﬁﬁgddh%&m@% of ﬁ%ﬁ?ﬁé&k&&bic@%ﬂﬁ ment s
during assenbly, ‘and often cappi ng over the encapsul ant bead on the

print head. Fur¢dmpressed, thosolverd 130 asiprshed outrvifithaesllsiof the folre aad iogtorthet of t he
cap sled to the, 10 pen garnage generally occurs .in gnly one or two of the
si x degrees ofP‘Fﬁtg‘?ddﬁ?dc‘m&“?&?ezogegﬁ'ﬁd@%F@%*m ‘EPWE‘*‘E’%‘W@"@-W% he cap
sl ed 150 rides he . ¢ r , . pryl d, as
shown bet ween ?lﬁieogg’gvg{lfggp Fos)riaeéén%ag%ﬁ%‘]ﬁ%it%e l%’ggthp ?gof%n %&f?éﬁgé"m@?he cap

lip 175 noves mahéd a@dinst by NepiehtBend qoUSRINAG R3O &thél@s@ibufed@ePihelotifieé t he
printhead as the cap sled 150 progresses up the cam 15 surface. The

rearward f¥ci npjaeibhyfthe wipsirs 126 128 dushgd selsequent wipingatrokel Sthusagach pai r of
vertical alignnent .rihs 204, sgen.in to iew, jn FIG. 6. In this.system
Uhe 1 opl aceabl Bogtssit Argeeing 8 e imicrolydhy € Hidsdp an Sxisdigmvaniipy §F Blvenhe
printhead in the Y axis and with respect to the 8z rotation. The ginbaling
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 ginbal to align
the cap to the printhead in the Z axis and with respect to rotation in the
8x and Ay directions. Thus, the capping system of the replaceabl e cl eani ng
units 80-86 allows for closed | oop alignment between the cap and the pen,
so the cap can be positioned very accurately against the ori fd% ggaée.
This self alignnment routine achi eved byl1vhe 25 cleaning units 4 esults
inasmall tolerance stack, so there is no need to cap over encapsul ant
beads, resul ti aleeady resident en thetprintkead|60and avipessy1 26,028 ftpmt previous Rpplinatipngy
alignment in the X direction, o | i 70. are wi de enough.to enabl e
open Toop Al oRRERDBA Avefree et O B of Ruid s Aisrited PerarBE e ramiBor | on
that is, thereyi ﬂ?%? t he racetrack 206 between each nozzle
array and the 3331 0 Oﬁt g@g@lirﬁaﬁggd to all ow sonme m nor msalignnent,

wi t hout endanger i ngFemtisdrmoce, thedink sblevemdA|aes,as amdnstithhfilih bartize eaanng t he

overall width of the printing unit. 9 May 2003 3l Thus, several

advant ages Jar eintasgenngetsides?BFopfdbe pringhead 6t Puningravglopmenestndies, itwas found

repl aceabl e cl gaper units,,80s 86,4 L di ng,. md ni,m zi.ng, t. t 0l ef ancg stack

i the ., ©RalEhet B Rucor B8 audFidtaBidh B TebaiChl bpPibRifes: o cap

over printhead,RpC0aN AAtn RB3ATch H8id! 130584 applied, dhd excRING DIVt F56 mpted

enpl oyed. 5 Additionally, the need for any Special cap |lip design for

seal i ng over nwithfihlabuikisnipanahe pen,tand abn peraddicallp dtip dntdrapritited pagee, thi s

capping systemall ows for m ni num gap between t he en_dh?of t he nozzle row
"\‘r!/?‘? i

and the edge oMor¢pyendep Hpidanay,also cayrse heolvent A0 1gibesuekeddnigrthe e
page. Addi{4 on re. | n f i, Si A . al |.. t he
Cervi co st P ofbeles o Ilpileal SoL ARy cah cRIcES poh Bntfl SAREF ol e -
consum ng Wﬁnufvaﬁhﬂﬁlhlib@rfbhﬂﬂgadkuﬁﬁ tifie & €ledi@he PEGUbIveRt 130&malEe t O
orient the service station in the axis direction. Additionally, the

servi ce st at i onozzlesaidhug; applicatiog of 8 desiredramounteffluid 1 30,10t tagf mucheandrnoti cs
sel f adjustnents 3{1 egara&}e fnal i brations, as were required in sone

previ ous i nkj ef®® %8 e V&S ?b‘ﬁi‘gf’s an inportant aspect of the capping
process to prevent '?niga i i Nay g

i nadvertently causi ;ir;gf'r %zltgi. f}’é’gré’ie%mn“g)?&ﬁ&\% Fﬂeﬂ%%s)fgpél?le@?%gmtil%g
systens halMe bteehe partiead6(, land pfisansportimgithe flgidrid0diom therresemepinblock £32 toi t hi n
the cap lip, to create an ig]l)lerfect seal with the printhead. Another vent

syst em uses el Bg@pphgatar 135 d he matsnial ghosen dordhe wick merpber 134 is gglegted:tohave
th bei f J db
Dent prug. ae SudupieRfifnigCaiE] RER dlrchf fEdhedlay pRALESPIET B °

5,712, 668. Anoieb@oir Bltick 132 afd eroviie fois£vertital e o Ruiddichd Fodk potht GPpany’ s
HP 2000C inkjet printer, where a separate vent cap having a |abyrinth path

formed in the apphications asshewndigadashed lings in Biger7. Figr instancefthe steady=stase ng
structure.,Anot her,.venti. system ks described in W ett - Pac d Conpany' s
0 5. pat oY NorseE i EpHiy RIPREPE B Plitp ek i35 B RSt AR {AEE o hor
MFEC- 4500 i nkj efmifirh&teR) fop dfe PEG3AD s¥RBAt 130U The Aok& Bl séle@ed PorithewidR!l €
menbrane to absorb positive pressure pul ses. Another venting systemusing a

di aphragm i s dmsmbeasEd is selfHeettiigt orfhydtaphilicCaliqwing tie rhatefal tB4illewith floid of
5,146, 243. Anot her cappi ng structure i s disclos in _Hew ett-Packard
Conpany' s al | O%W?’Olﬁ.‘ml:%{’tcémC%ﬁfﬁti"t‘g’(‘ihSFFSQé’P}"iﬂ%qlﬂo‘.noé?‘hﬁ'ﬂ?hﬁl al where a

vent path was i 1 i . ric
L BT e BT byt oo eBAEl e 130 HRRE KD AIS o B35 08
passages tdsat irﬁd)drﬂbﬁﬂﬁfd?ﬁé‘ruIOQ-O.B_Ciﬁimg'rhﬁ{b,rthﬁ)u@ﬁélﬂTtli&&dg@@ﬁhhmﬁ'a@h@ﬁ%er
defined between the cap base portion 172, the |lip nenber 175, and the
print head ori fiolesanse aagations shat gpcurdnthe foze, asrwaelban withia thopletters2G. r@ea ofei ng

bj ected t Ltive, ' | t | . lip. 175 is 5
compr eseed. durPREMLPIHE! PRecer bt the e Megoen bt GAATHER e fbiGes. | n t he
t, typicall i : : : i £€.
past, Lypl call i shQbeistRDLRLEol S (AR, HERE i BANDA L0 e Seridsce

However, the capping systemo e replaceabl e cleaning unit ses a
redundant cap beding a sotfipressionficionghat ipahé ravib of pro-feltab @ostifén thibkimss 6fthaect
the sealing chanber to the retainer |abyrinth path surface 168, which

defi nes pa¥sadiearyvithdbepaestfalt disknpss betngthe primgryeeontribugon Physiselqpseparties

Using a pair of redundant vent holes 176 allows the




cap vent feature to function even if one vent hol e becones clogged with
ink, for exanple, if ink were flicked by one of the w per blades 126 or 128
into one of the vent holes 176 the remai ning vent hole continues to
f'unction. Single vent holes may al so be clogged fromink dripping down from
the orifice plate when sealed, thus the 15 use of the redunda?M%,e%)mhol es
176 facilitates venting should one of tie® vent hol es beconme clogded. The

| abyrinth vent channels or grooves defined by surface 168 of the cap

et ai ner 160 apbtheipplimrethansrbaved polpmesslss wlupndeche sifasssof he feama of ng
during cappi ng actuation Lle still creating a resistive path to vapor

di ff usi on V\henamﬁ{é’a H‘?ﬁfﬂlf\ggﬁzo i s seal ed. Besides the use of channels or
grooves on the | abynmi ] ; to
define these vent paAtnEgl.%r%J@gg%ﬁ%nﬁ{ngﬁgﬁgﬁo%ﬁ?% orﬁ ﬁgﬁtﬁ@ ‘Fg yrinth
vent path in thaterapselattad foe thefildid resarvpirdstopeckntii2) grhighas pefieralsly acpubtiudede

seal i ng chanber, the nunber of printhead nozzles, chemcal, properties of

the inks, ahd berdedawlandibeymateriad, with a physicabyelumeraf 2dre(cubicgenimeters)iand 25

lected for th ti cul.ar .i.nki 8t ari nth i Bt | ¥ hus,
ne ot the pai P aramt aRicitHek e g QIR P BfaRic, U il PO S Fed "1
passageway to & {RERIAIE oﬁslmrl-raﬁ%«ln?y@! oW dpatd i @BsoRptRIASTRIY 18 50U StedlUr i Ng

t he cappi ng process, while al so owi ng the vent systemto function
correctly, evefroinftheatmaspheradn high hnenidithcdnslitidnsc dive ascehdigg ddigh8apillagy 9

bl ack pri nt heaBheenEaal g T0HH F5eon e roaelieade BeDr Pratp Gl inelraniorBi ng i n
3 39 Muy 03 e i i i . j - W - aper
210. The' s& apRECAYPSHAE A6 e bl i i€ WGRE oSBT S0
upper st at i onahat Rl FE®@solb&d 38 Il nohleal oltMBe Raérvoipf132 dering aamspoit, Gaf vi ce
station 70. The scraper 210 is preferably an inverted T-shaped nenber,

havi ng a fr ont theicganer wniy®0 i3 placedan end, whik alspbeirgisuffieiantinlowordlow figs/e i n
the rearward directi Y/ . ear W pin dge 21 whi ch encounters
and renpves QefF}?age?f@%fF"ﬁ%wwg‘?_ e&PPlé‘faP?fd%gFH%"lPﬁBé@'assenbl y 200, when
then noving in the AQbHWRF fn rfaﬁ?édrﬁ’lﬁméﬁt inAPRenSdMing theink BSIvintisRhsd | G 9
is aretaining tab nmenber 216, which forns a portion of the pallet 72. The
tab 216 rekis syptinmef prntheddrclednep8®itis theivanks spring (38e dhelvack Springxt3dndi ng from
the 10 exterior of the, pbase 102, and se,rv?a to ositiéeIGa secure the
printhead cl eafHARgrthARd locaes theapplicater wigk (145 ps desgribed Grighly phavesyithyrespephe
color stalls 9 ; i M L1 ST 1Rl s LN nbers
216 1 0 secur e T 85 e by ARG bPRE ik ik fF0:0lo iELRER BT 2
scrapi ng step tésistifi f@tesb that the BE@soleant D80 ixaxpeliad fashn die applicasalvicki 8 i f |
5 amounts of ink solvent 130 in excess of those described above are applied
to not only thwhen thelapplicatonromesdmcorsaat withsthe pgnthpad leading edga 20 anshovan- 64.

As mentio abo he a t, of ink solvent 130 applied by wick 135 nmay
be easil yn@gri a&lag(}e(%:lﬁ%ﬁéﬁgat%e contours and di mensions, and naterial
properties of the rA&%ﬂ&gebuﬂk'%kbi&ﬁﬂ%ﬂ{ehﬁcléﬁsﬁﬂin@mﬁﬁﬁtpmdad, Bifat V¥, Sith

0

menber 135 to increase the anbunt of 20 sol vent applied t he printheads.

| ndeed, exper i therwisk sgring B38rdclirieddn wiredrwarksdirection @8 fiom the andunting tabhleddd 60,
where an increased amouynt, of fluid 130 was applied fo the printhead b

her casl ng t he FREY ABTIGATI BRRTERM AR, b F o AP tobte oL R pe s | ess
i nkj et ink sol i i : i : +d t was
found that an Z@g?ﬁﬁpﬁﬁﬁ%?ﬂ% ﬁbeésﬁsug vlesﬁ?tns li%“%?le&@?:ﬁ%lgrtée}gg edlgsr? dtfhe 25

W pers rurgs dosgrvias stationiaxis poditienin® acotiraely agd dolerasicerdtavkgn abeembllipgitiie and i nto

an auxiliary wi per chanber 220 defi ned .bétt he base 102, as shown in FIG 4
by the dropl et loBer 2 KFasdnsianee, insemmaecially produced printing upitga typi¢al sol vent

L o T
appar ent that ghilfiteters$OpRfAdinpaas Wkssp?ﬁé 188 afRHadeudy miskitlids vakig@sy ng

units 82-86, with the inclusion of the 1 nk~~sol vent  applicator w ck 135 and
reservoir bl ocin spfidg fiorde reseking feome bitlen wariatipn in 3de Snbdey pAIIGh afsthe apyplicator
i nside the chanber 106. Simlarly, the color w 11 8 nmay he

(

i fea 4 h RSP R poibed egng ik 200 and Gem panaing | on
"hto the st t+ BERTGREIRHE WLk SRS QR W o UrligfiPBLR doles AT eline )

scraper system it may be 5 desirable to line the bottom portion of the
bl ack spittoon 108 with an absor bent




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 dri pping
fromthe respective wi pers 128, 126. Thus, a variety of advantages are
associated with using the gravity drip 10 method for cleaning the w pers

t hrough use of an additional amount of ink solvent, as shown |9rMI§%550034 For
exanpl e, by elimnating the wi per scrapep;210, the stationary portion of
212 of service station frame is sinplified, not only in construction, but
al so in the manner iFrefinatdy, the waelysppiegtdB diasian appreximate 437diend or ramp jystavi t y

dri thod all th j nbl 25t el | i , ich 15
o method | gue L b MG RS RSTLY dPa SR el e g e 10
9 so less tine éé:z:liEﬁngf&dl3%Q{né)p{du§l}<é§€iﬁ§'le§&ih leGid b0 JiqHl Eﬂ@tﬁ@%isﬂo, W per

scrapers have béen used 1 n other 1 nkjet printing units,

Hewl et t - Packar dregaidiesiyf the Basdislaligniitent sfdorest 200 0€latiwy toake applichiior 285)A0e
nodel s of inkjet printers. Wien scraping in these earlier devices, ink

resi due was 5t hrefthisframmpertiongfiths wick] which eaequaterp theqirinthead leading-edgn 200

scraper, with thi | yi i.nk.of t en i ng ip.undesirable | ocatjo .Thus,
dse of the or avtiG: t HiRRalinen SRR e gk phoAh GRILC G e R0 1o
not only have thms@fvRpAARSSofthe ¥ 40N dlfghhledt HEhE a&semblddtohipRRedd forapeedi ng
service, but may also rncrease reliability of the replaceable service
station 70. Mransitent fliid applicatioat iAdditivhally, theprelondedigpringXbfreonythdeick
particularly useful 25 if different types _of .inks are used interchangeably
wi thin the sarresnglagrlﬁ_érsérﬁssrtqmﬁv'éﬁapﬂ@tw%@nﬁéwwpfqeawmﬂw : s, Tf the
Wi per scrapgrs . . _ .one
tybe of 1 ndth tHrEHE RSB bR Bl 2 At R SR B RHB R 6
cartridges are @ysdeefdpplicattrel 356 erhub UnydniSARHNRINein/the I axsShBRREy lithle affe&es
the conplexity o?ﬁ?he serlﬁ ce stat iuon, ysuch as inlthe Hewl ett - a(l:karad 30
Conpany' s HP 20@0i8e@oiount ofifkjié dispensad.cinostthe surface aien of comact ibotveges theo appl y

the solvenf'to the w pers, en.to. he sol vent ong. t he i.nt heads,
fol | owed by 9‘“?&?%‘8’5‘3"%@1 tgﬁ?”éﬂﬁ ‘r{’g{}ﬁé}’?ﬂﬁﬁ@% ngp %&L?f;ﬁ?mf‘@b%r aper .
O her w per scr %ﬁﬁi V&nbasn %@9 i : of the
service stati on,ﬁBsuc ﬂgs&lnn thg vﬁsg??%%%grggm%g%anypgi:g;eDbeeﬁetJeg't 700
series and 1800 seri eA varittyef agvantiges are rexdlized nsiag tielink selvemtsappli@ionaysteam,

and 800 series inkjet ‘?ll %ﬁter s; .DesignJet 2500CP i nkj et plg(;ilt er; and_t he
HP 2000C pri nt eportien akthe hask prigthead eleanes $0 o Faeexample jagplyingtae yenp13Q e

pen itself, whi ] C I Les] i Nt

Peading o’ 11 pevith AT nglcesel REBRIRE Gk BBk BRnihA B8, Henboneed o o
Wi th repl aceabl gh&giriitérs whichtdoowtst haid &inR ¥BlveNt systefr to Fadiliaey suesRsful Wiping
nmounted to the service station franme, upon replacenent of the service

stati on nodul esof lenglifecprintheads, sutteasreemanent onsemitpeamaanenhprinthead:eQ Without
remai ni ng the scraper from.cl.eanin i pers..of the.previous cl.eaner
rodal 6. T, " 40 SEHERE FontnRd i PR L Sl R5hT bl e APl e tiiF per
210 becones an gphbmtaked fRki196 youl@b&BMmelchdsed Wt ®htdniinatfor], An®&fentdlly
printer designs, when an ink solvent 130 is used, particularly when applied

usi ng the wi ck lappithecasefinl lifSaf the pfinthead. Additibhallyt thetuse of ink sblveat 13per at i on

of the printhead cleaning units, 80-86, where the Ilet 72 _has noved
rearwardly in tHEsolpes k5 ueﬁ%w thg ofy F?Plat"nté’?’gﬁéhf’ pEpviding anen-stifke i n

i nterference caat: i . i f a6 i e j

or 1 it homas. s ucig Bt b eyt SAERMIEE hic e tiom Blindrlly b L GRAE PIAE

][emtaihns st @isi ongiprinead 601 Fenally] the Beleenta30NutHtated thd wipeicl 28] 02®whithback and
or

decreases the wiper tangential force applied to the printhead, while also reducing
wiper wear.
The use of an ink solvent 130 has also enabled the use of a wider variety of
ink types, by eliminating wipability as a constraint to ink development. Use of new
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 along the X axis direction, which is also along scanning axis 38. This
snout w ping step renoves unwanted ink residue and any ink solvent 130
remai ning on this portion of the pen. The snout portion of the printhead
communi cates el ectric signals between the firing resistors and an

el ectrical interconnect portion 230 of the pen 50. The pen ir)}lglraﬁ%gfct 230
receives signals fromthe controller 30,4 a a mating 25 interconnec

portion 232 of the carriage 40, with each of the interconnect portions 230
and 232 formi rajlowing (X)dadterthrovgbput(pages perminue) n(32 bettapdightfastnesse(4) daterSO- 56

d [ 40. Any ink id | i quid t..130 ini . th
nout - por 1 on Fiea® BseEe (bReLEE A ety snd ) PRl dprressad e b e oFiry

thr ough.  emov by 4aclf RUASEIRA badld ke y RES JghdiHpFONAATLy. wAR iSaHEA

short circuit tween e I nterconnécts resulfing in poténtial

pen failure, oelatad touliepatemageofdlackpigmenatideal towhe hk vehieled Ingdeddnduritgf ect s.
36 9 May 2003 In the past, snout wi pers have been used in the

Hewl et t - Padkarigitiab menbef thgrblack mgroentedinkx3gdgasddieslyedoadringset
plotters. While other,jnterconnect W pers e been proposed, these ve
Pypi cal Iy beerfoaresiard by HEavprnaRionthe Ricwf oo mOR pRGR Rinb rashee saPe he
service stati %ﬁs&ﬁ%‘?’ﬂaﬁ@ink?cstim t%ﬁil&ﬁé%h Mﬁﬁce%%ﬁ@,%hi@ﬂ@&ld?x%tﬁe W per
fixed to the printhead carriage. In elther case, these Interconnect snout
W pers were peaenprehby firrdagien§ wiplieg systepsither émployai. uhdvantagecusiy) uke usewifd

only be replaced wi.ith a service call. Indeed, a further disadvantage of the
snout wi pers inPE4dnipealvent 180 enshlesclganswiping: ofithe odficaplalesestenthaughsed to

oy o may WnerSBEpERE o Rt haf At B RRork R BN, over 1o
nozzl e plate by thesdbbp® aehieVitgFastét thictPhhitCrABLsuRAA PhEBDeP niflle, req\aids

wi per 190 on cl eaning units 80-86 is that t’he_snout wi pers are replaced
each tinme the thatghminkg atenfastsdrgings Hloavever, &5t doying inkdtead vebe diffcultitoawipepar at e

snout wi per 190 for each pri.nt hegd ,60-66 el im nates ossi bi.lity of
oross Cont arm rEERSh to dry Repidixcra edbetate e oice Blets SCOLIRS wipins Sako 1
prevents the i esgt I I ad t he
it er connect RattFonte Yo 6he PRG AR otfieh iR ROy RUSEIRS (RS0

wi pers 19Qp nepk ellentingit ity thenibedemipvedr sy sibsgquenmdeipirighserokes. ght of gravity

onto nedia during a print job, ruining the print job. Additional ld?/i’ use of
the snout wipers 19thirdbimproyed hight fastnessds foyrd ity the userof pigment basadinke

whi ch woul d ot i.se he V. h iper as in the
case of a fi xecgﬁ{\#ﬂggn Js&cdr)rggbe cdglgk‘gﬁ%}éﬁ% ‘lgrﬁ%ﬁ%%qg_ﬁerg&%g’%%étnéggﬁﬁggeon. Thus,
use of the snqiphtfktRe phgmdil bRsRAMAKY. Fromceetviling istihdpoihd, tHéproBlenN@itls CT aper
210. Preferably, the snout wtﬁgr 190 is constructed of the sanme material as

descri bed abowpigment babesl inkp tsrthatdheynform solidmasses loo thghorifideglate erdii¢h arat

materi al s y re preferable jn so i mpl enent.ati ons.. Moreqver.,, 25

bosi deq ; 0 RS b bEF fiseabigm A Rolye B REDE Hirc Kan solveti g wiighy o
renoves any i n.ifgtaian wibide bfdhEorifiQAihBgoal rborne ink particles that are
generated duri ngl %rop e| e‘??i'{(;glrﬁlb andofa‘lgfﬁto I mpact either the print nedia or
t he spittoons 108, Fanth, fegaidinglsmear fastiessystclagpalymed binddrs it inkg nayde msether
of operating the replaceable service statjon 70 to service, the printheads

60- 66 i nst al | &8 1mproyvg smeariastaess, by these ppders eftenadhere sorthsrorificgplate, as

bl ocks in the | l. r i . i i al |l et
72, while the agﬁélg[gér‘iilﬁﬂ?@b%g. gﬁlﬁ%%l{ HindS 1 e rt %giﬁo"%‘l’%ﬁﬂ‘%"%&y‘h%og
37 of the2sri plstedd vagout efisé Bf & MRBolvest 1302 Mhub byusin sdlvent M, itgsze of bot h
the service station pallet 72 and the carriage 40 are in response to

control si gnalplymerdiindeds dnema longer pipootilem. control l er 30. Here) the
servicing routine jns fqllow ng.conpletion gf rint jab, w,th the
carriage 40 being &gﬁ‘é’tr@@a‘ H‘gtWPéerng?tﬂ? otﬁ@ “3%9&%€Hglﬁ' W%Pi"g?@ﬁnémﬁm%‘tﬁ he
service stati . kS i | | . f

position, i nd?@g%:[gél nmgla&b’ Wégqh*cgra\?\éh{“ﬁ% %@"‘3&%@}‘@5@%%’?%’?@%&& in
FIG 11 is indigtéertfadnés of desinkaFihall$, regdiding theéhanédigelisbity] thashémicand 78
inthe drawing figures. The first step 240 is followed by step 242 where
carriage 40 erntabiltyofian ink-affestsihe redighiity afthe eatirepen, 4nd withous thewise ohan r egi on

42, the servicg shidi ORoR U rStics'fre erB& bl e Tl nposition to prevent ink




optional step 244 of noving rearward 78 to wi pe 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 inplied that wiping is shown in
solid lines in FIG 7 fromstep 244. Follow ng the optional step 244, or if
not performed then follow ng step 242, is 15 another step 24(‘97%{1?%05 he
service station pallet 72 is noved in tla? rearward direction 0 a spit
position, as shown in FIGS. 4 and 5 for “Che_ bl ack and col or printheads,
respectivel y. ¢mstings gspeawlly since inkgrustisang efthe mese diffiultigk respdugsybstances

posi tioned the printheads,60-.668 0 espect. ve ittoon 108 and
absorbers 124, togrgmpﬁg %thtge P Hgﬁ'eg‘%&?‘ Ll?lgog{émpﬁﬁ', i}%dgﬁgmcoﬁ)éganimﬁﬁo i’ég’kds
shown in FI GS. cdngdagtion al@cdnﬁ%ﬁé’sttb\b?élﬁemE&klﬁd}%{"bl&?géd"ﬁoz‘é&%}zidd%c@ﬁlﬁﬁ@n,t he
service station pallet 72 may take the optional step 250 of nmoving in the
forward di r ect albof Whichoedricp ¢het teBalphitynifithadk. dThasrthotseaofianiink solesitdd@, as
shown in solid lines in FIG, 7. Followng this optional w pi.ng. step, the
service stati oflqys foelesyoreanics tas kequired ivthe ink.gomposition, resylfing inahigherst op
252, 25 until In?‘?el?z%il\\,’\?nt wick 135 is in the dashed |ine position of FIG

7. In this posll ion, th the wck |35 pressing agai nst the black printhead

60, step 254 is perAGrafef ofoftic? all it aterdaliZa usSiy thefniddipehe syfiemdfack
pri nthead 60 gently back and forth along the scan axis 38 to wic
addi ti onal sol theiblack3@intheadrcleppdriunitt8dr Fbgxaniple, dependingtpanthe patticalat eadi ng

edge 200 of the printhead. 30 Fol ] owm ng.the solvent application,step 254,
the wi pi ng ste@@%e?ﬁﬂ}orbﬁﬂ%ﬂ%ﬁq )P"'lﬁ‘éhegébgﬂi‘%ﬂl.e @‘F"B}ﬂ“gt,oétﬁﬁd(i%ﬂg‘? age 40
t hen | ocat t L O ﬁirﬁj - 'hﬁy b Lacent the
caps 170, er@ﬁgtﬁé}ﬁ]%&gc u%t‘grgd‘icégg‘éezo canrtn Q%I:illa%l rs ?@%élgr@msl own in
dashed |ines iinchldfag: &hafgihg thei spiing ferbe 8behe witlespiipVi38de. gt by adjostipglbend 72
then noves in the rearward direction 78 in step 258 to elevate the caps 170
for sealing, aanglesowringg diffesentispring thickmess or adiffemgnt spring geometwyhidydashed
line 5 position. in. Fl 8 to the salid |line ithpn. Fall.owm.ng. the sealing
or capping ste eI t]%)folawn} °8F‘i‘%‘€’}?k£a§"%§§¥ g%‘?’][i’é'rclﬁﬁ?glﬂmg?mgt ep 260

is perforned, Mapefies HEthe Witk &‘?,exﬁbgt 39 egathe Qtifficss MY Pores pet ineh, R iNPbde
direction 76 to uncap the printheads. As a portion of this uncapping step
260, opti difal | fpatmhreaterialiitbyechdsging yhematerial prapertiessafithé eederartbiv\bbocki 182 (e.gspect
to the spitting step 248, as.sh in FIGS, 4 and 5, -and 10 _this spitting
may be foll om@erﬁg}y 2 Ar Bpthagging lﬁﬁmgllﬁghg%gf @ameaglral%lé:l hugdapis” a5 shown

0 Solid |1 nesodsufd Gaifor ELhA RS PEOSINIGHER 16 GLSRyATom isgpRLibATe 40

may nonentari | e serviclng region i er the
printzone 35, H4{ ©uWnuptidabamahnttasedlor Bothexgecteddrittdraisagt andeprvidektatiohep 264
is a scraping step, where the pallet 72 noves 15 the printhead w per
assenbl i es 1255eEyCMBEOWMEBper 210 can clean the wi pers 125 by reci procati ng

t he servi statio |let in t forward an rqg, directi 76, 78,

2s shown 10 71 G o FBhe Gt the fiatihioy RAS PRINRS ah b0 o

optional step difpdnséd M%:&ﬂ& oh& adiP B ok ¥n MRDrinfed! MAtSs, k8 Indve the ¢leding he

pri nt heads 60-66pu3| ng the gravity drip nethod to clean the w pers, as

i | lustrated i nurit §9 rearwardlyaassindigated ®y\armomnB mtlHG. 26 G histsingls axiy pEmotiomt i on

pallet 72 nmoves in the forward direction 76 to position the sRout (Yvipers
st e

190 as shown i §Ystepds fasimplst thapieatlier solvent daplicstion systems §u :
carriage 40 t 1 i 1 T in :

reci procates E@gyegvg%prgékt%ﬁ& gﬁ%‘ﬁg‘{%wggﬁgﬁg?ééﬁ%‘ d&éﬁ e}x%ﬁué@&t}%ﬁtﬁaﬂvﬂ pi ng
step. Fol 125w nglevadiel tha adpersfqrisolyent appliedithn. iThugusext thersgivehewick applicaar e

the carriage 40 25 again exits the servicin re_% on 42 to enter the
printzone 35, B, yheambination with thecappiag pesembly bl and qapisledds0) dlgwsdor he

exiting step 270, in step.27 he serwvi.ce statjan |let. 72 is nmoved in the
Fearward:di Fecteih s 3 RIS e FepliReNt Sriisd Bl B, s GreBR RS or Vi ce
station hood Zfi¢ns #fiYchkigoncl udes the servicing routine. 9 May 2003 39
Concl usi on Thus, a variety of advantages are realized by using the

repl aceabl e ser vi ceAnother 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



station 70, including the ability to replace the printhead cleaning units
80-86 over the life of the printing nmechanism 20. In discussing the various
conponents and 5 sub-systens of the cleaning units 80-86, various

advant ages have been noted above. Mreover, froma discussion of the
servicing routine with the respect to the flowhart of FIG %ﬁgh'506§
apparent that a nmethod of servicing an erkjet printhead, includimg w ping
steps such as 244, spitting steps 248, solvent application steps 254,

cappi ng st eps mssprmﬂ%daﬁm bthe fhuid gl origntatising ywhen subiowted torfpPRAIt Wi pi ng

21 50 di sel osi g drepmeds: BRIk Rkl idbeeri et hitabl ilndnbine” ©

performed in spegiibhs and IR Fakthefore NAE QY6 a repliBeabld SiMlRdA JIGBesE Of
cl eaning the w pers 125 have al so been shown, one with respect to FIG 10

wher e i nk resiallosvs fseshanlapglecht fl30 m bdeplanbed cachrtinathealdapemmiteBlgisavi t y
drip nethod descyibed with respect, to FIG 4, where 15 the scraper 210
becones unrece€BEsd, sp the igsexyois pesdmot garry an emepriof thyd gifigientfop e entire

cores _unrteced B entite
Tor various i o EhOREl Sorui ofRIBLHt: Rodn¥R BF SERGFuTERY, MrBhah 0 Con o

and net hods di onkdisiag theeink isblvefor30l wighia iiereplabédble 1082 Lumit B0t \RRbmer is
mai nt enance concepts have been illustrated 1n the context of a

reci por cat i ng motirequireddo séparately aeplenisiner replace thedlnid 03 hdyrinigthe kifeaofdbel t o
service other types of printheads) such as a_.page-w de arra ri nt head

whi ch pernanerﬁ‘%/’s}m@% S{“hg)' mﬁewc?m@’t[ﬂf ﬁ?ﬁ‘%ﬁ‘é‘?’e"tqéé‘ pezatign 9 nay
2003 5 1. c ' f ' IRkl ' ‘i Iaki . et
ori nt i ng’ richan el s Sy b 1 hedsbiiek bwhly hisdEAthibHindl o ilighe

havi ng a cam fhkkasemerdidedingatd gagwr uhderstand sy ftlsearé faplatingatie oleatiagween a
rest position and a sealing position; 10 a cap |ip supported by the sled
and confi gur edfltid 13Bal the printhead when the sled is in the sealing

position; an activaty |l .ext endi fr.omthe ed beyond the cap lip
o engage a porti orlst RiBws R ReiEitsd apiRg so ot S RE fyame © oo
position to t hgifR&d 0THeR 96 beingtapprdBydthe cydf@éanih w86 f HerREthR 3&@icehi | e
the printhead remains stationary; 15 a cap retai ner supported by the sl ed,
with the cldp rsatiinmallend? haschean pwived of the agarivard diregtion ofjarfdvaid§ estikthe endi ng

t herefrom and wherein t i p, has base portion defining a,paif of
mounti ng hol esaca;apew%{ﬁw@?&%p 25 onfpted theforuard &eingswiaes tind an

associ at ed Onepe(?lf56t, Béa point where the cam followers 152 are shown in dashed lines between
the cam surfaces 110 and 182. Further rearward motion 78 elevates the cap sled 150
as the cam followers 152 move upward between cam surfaces 110 and 182, to reach
20 the capped position, shown in solid lines in FIG. 8. Thus, the linear motion of the
cleaner unit 86 is translated into vertical motion as the cap sled is elevated by the
cam followers 152 traveling upwardly along cap ramps 110, 182. Use of the cam
surfaces 110, 182 and cam followers 152 advantageously eliminates the need for two
axis service station actuation because capping is achieved through pure linear motion
25  of pallet 72, without requiring rotation or combinations of rotational and translating
motion to achieve capping. Thus, the replaceable service station unit 70 requires
only one motor 74 to achieve all the servicing functions, resulting in higher
reliability and cost savings, as well as power savings for the ultimate consumer.
This capping mechanism of cleaner units 80-86 is quite different from the
30 earlier replaceable printhead cleaners described in the background portion above, for

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



pair of cap lip nounting flanges. 20 2. A capping systemaccording to claim
1 for sealing an inkjet printhead which reciprocates along a scanni ng axis,
wherein the linear notion of the base occurs in a direction orthogonal to
tthe scanning axis. 25 3. A capping systemaccording to claim1l wherein: the
activation wall has opposing first and second surfaces, with Mza ffo'b§t
surface being engaged by said portion ofz4he printhead; and the é/appl ng
system further includes a return spring which engages the second surface of
the activati onaciéntion Wasgachieved by difiing ths gatisg rﬁwecqabgtsem%q statipn ungdnte. A
cappi ng system r.di h: 1 f .. nel udi n r Jj ner
supported by tﬁ@ﬁg‘ﬁggth%\im z{sgocﬁ%tgﬁ gg%thle?{itrgﬁjdn 'I['élé”ocag!ﬁsrgtfa élsﬁg’rn ’ @églﬁ{} St i ng to

define a vent pasredRVIBY hidtorhobsbhEertidalyand R&dontdlyad ackieve &lsﬁihg._ed by
the printhead and the cap |lip when the sled is in the sealing position. 9

May 2003 41 5. Uhlessghé reglasgatiecleamar omits 80-86 aredesigmed td anhidvecapping eldvatipna
cap retainer suypported by the.sled, wherein the cap |ip includes a base
portion def?ni o%ghda{r?lyéqanga %‘?J"FRYF%“E‘%{}E?\BIFH&WH@-H hrough, with the

cap lip and the cap |, & rating. [ ; way to
at nosphere from sai ghgg@rp ﬂﬁo;\?/egﬁfo?wg}qggguﬁfor%ﬂégg%}u%ﬁg@ﬁ ge?hﬁ)ggggr ding to
claim 1 furt hefnactivityigtian frikjét pritithdad ifiefteiped tdiRlairPolatiRGoipohdifs iltRélinkand

10 a spring biasing the cap retainer away fromthe sled and toward the
printhead. 7. mayspaponje sysefshe puothead nepdes. dihus,thelussiodielastomeric caps has
come into practice for sealing the printheads to isolate them from ambient
10  environmental conditions, including dust and contamination, when the printhead is
not in use. By forming a seal on the printhead, the cap slows the loss of volatile ink
components from the nozzles, while also maintaining a humid environment around
the nozzles to prevent hard ink plugs from forming therein and blocking the nozzles.
Furthermore, the use of a printhead cap 170 advantageously minimizes the
15  occurrence of crusting, bearding and soft ink plugs so that a minimum number of
drops are required to be spit into spittoons 108, 124 after wake up signal indicating
an incoming print job has been received, which advantageously minimizes ink spent
during the spitting process. Moreover, by preventing vapor loss out of the nozzles,
the cap ensures that the concentration of volatiles in the ink resident in the pen does
20  not decrease to an unacceptable level, thus maintaining proper concentrations of ink
components within the pen for high quality printing during the lifespan of the
pens 50-56.
While ramping mechanisms have been used to elevate caps before, typically
this motion has occurred parallel to the printhead scanning axis 38, as the printhead
25 and or carriage moved in the negative X axis direction to elevate the caps to a
sealing position. Other capping sleds have been attached to a rotary tumbler (in the
Hewlett-Packard Company’s DeskJet® 800 series color inkjet printers), or through a
translating or sliding motion (in the Hewlett-Packard DeskJet® 720C and 722C
models of inkjet printers), with a portion of the sled contacting either the printhead
30 or the printhead carriage so that further rotational motion or rearward motion in the

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



the sled defines a first pair of slots and a second pair of slots; 15 the
cappi ng system further includes a cap retainer having a first pair of posts
slideably received within the first pair of slots, and a second pair of
posts slideably received within the second pair of slots; and the capping
system further includes a spring biasing the cap retainer a“@%m&f@ﬁb he
sled and toward the printhead. 20 8. A zgpping system according to claim1l
wherei n each nmounting flange has a trunk"with a first dianmeter, with each

trunk which teiths ilustrated printheadecdennpes\B0n8p arcdbe Brstiorfskrawa to gehievesappingn t he
first dianeter, 2003 42 9. A, i t 2. ing to claimil
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is replaceably received within the stall, he base supporting the cap
sl ed so the palthepalletiy2 prtbe farwashdidectiondéy alloting the cap sled retappspripgd26tte m
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the rest positiMéteoveiethe ussofdRé taiesiedratirnspriRgil 20 ﬁﬁvaﬁiagétﬁle@vs&QPﬁﬂg pai r
of slots; the capping systemfurther includes a cap retainer ginbal-nmunted
to the sled, 1% egnsr in agradnal steiady mogion ae theepalletTZinoves reamyardly oso dappinglied,
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10 In commercial inkjet printing mechanisms, such as plotter 20, a variety of
different parts are used to assemble the printer. Each part of an inkjet printing
mechanism 20 varies in size within the tolerance specified on the engineering
drawings, and as a result of various processing factors, such as cooling temperatures
and the like for plastic and/or elastomeric molded parts which may vary from batch

15  to batch. Variations in the geometry of each component is a normal part of all
manufacturing processes. The tolerance variation of each part contributes to a
tolerance stack or total variation in the distance over which a printhead cap must
travel to adequately seal an inkjet printhead. Thus, the challenge becomes that of
sufficiently ensuring a good alignment between the cap and the printhead in the

20 presence of these various mechanical tolerance stacks. Moreover, both the
pens 50-56 are replaceable in the carriage 40, and the cleaner units 80-86 are
replaceable within the pallet 70, so when replaced, the new pens and cleaner units
may vary in size from their predecessors. Thus, a variety of different physical
impediments may exist which must be accommodated by the printhead cap to ensure

25 adequate sealing, without applying excessive force to the printhead which may
damage it.

If the cap sealing lip 175 is not accurately aligned with the printhead, then
ambient air will leak into the cap resulting in excessive vapor loss from the pen.
Typically, there is a limited target area or capping racetrack 206 on the printhead

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



of posts slideably received within the second pair of slots; the cap |lip

I ncl udes a base portion defining a pair of vent hol es extending

t heret hrough, with the cap lip and the cap retainer cooperating to define a
vent 20 passageway to atnosphere fromsaid pair of vent holes. 43 11. An
i nkj et printing mechanism conprising: an inkjet printhead whigGlav 2003
reci procates along a scanning axis; 9 Mayg72003 5 a pallet defini n)g’g a stall,
wth the pallet noving between a rest position and a sealing position; a
base defi ni ng &deguatessgaling;dhe ¢apdirel 7 mhst beadign¢dstortheprimtbedsl ip speergniasipns,
within the pallet, stall;.a.sled. having a m fal | ower whi ch eng S the cam
surface during °pgrerees (lfcfrer?‘g%nﬁ’m&%%%%ﬁﬁﬁﬂ%aﬂgﬁ 'B@F?P%ﬁpﬁ‘??dﬂ%ﬁ@ ¥eal i ng
position; a Cagnd %! %Y SUPEREBHs, A Well ash Riatidhlal SriduliRicriBoldadh B fhese
having a pair of cap i p mounting flanges extending therefrom a cap lip
supported by tlagessdesbtedas @qByiapdOed to seal the printhead when the pall et
Is in the sealing position, with the cap |ip having a base portion defining

a pair 15 of mount i Ay thedass asnrietyf differertreathedsihgie hpancised feacig seated to
Surtound o0 25508l el 0 lorb Rl RS L BB
For L, o e 5 R ] e AR T gk SR
print head renausmgathigh fores tp.cag @vérzan ehwapsulant béadportivn ofta primthead] @using
according to ¢ lvgriicr)rsxslr%anvl\li}gcrtgljigg ;d?SstrlnLth %xrld 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 printhead. In particular, it is desirable to have a minimum gap between
the end of the 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, Ox, Oy

30 and Oz orientations.



notion of the pallet occurs in a direction orthogonal to the scanning axis.
13. An inkjet printing mechanismaccording to claim11l wherein: 25 the
activation wall has opposing first and second surfaces, with the first
surface being engaged by said portion of the printhead; and the capping
system further includes a return spring which engages the secgﬂg%gﬁygace of
the activation wall to bias the sled towg d the rest position. 14. An

i nkjet printing nmechanis accorﬂ%?g }o claim11l wherein the %3f lip base
portion defines a paefonst thegpenienndelegancenyith grociioneampangts splutignuped cap

lip and the ca - A ratl ' yent

at moapher o 1 r ofreidh Rfraf g 85 af cbiphehiGhigh ol so AR HRAR Kl 1o
printing nmechaghsire ﬁﬁﬁ@Pfﬁcrs alignridr bBtwedn \hedapiafd therimtidad! HoWdVef, there

gi mbal -mounted to the sled; and 5 the printing nechanismfurther includes a
spring whi ch biassssne $ignifiagnt disadvantagesiweysiig precision companents) inaludingl thense

printhead. 16. An inkjet_ printing, nechanis ccarding to, claim 1l wherein:
the sled defin®f %pqnﬁiwstpl%a% pmc%gqnapg Ingigc 3§1§dm¢aﬂ%hmpld§ff°%$?6§n§,sa& t he

cap Tetal Ner NggudeluVetlycliindlh iR pinslshAFAb VS Sh oilhEndhe 117

pair of slots a second palr o eably receive I'n the

second pair of ggdatdrstaffifiglof MatefialdpipingesXs iferaltuvitinaid mobsitestdRAdErs Sitengd
bi asing the cap retainer away fromthe sled and toward the printhead. 15

17. A cappi ng $3tep€rielding sdipartsgerappingkgndaestpetionstie the vendenbase kg alkaw only

printing mec ha%o%@‘eaﬁa%?@’éé feilir\]rgr:ing the required precision components. Moreover, only very

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
goad 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. Exampics 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

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



a cap retainer having a pair of cap |lip nmounting flanges extendi ng
therefrom and 20 a cap lip having a base portion defining a pair of
nount i ng hol es extendi ng therethrough which are each seated to surround an
associ ated one of the pair of cap lip nmounting flanges. 18. A capping

system according to claim 17 wherein the cap |ip base 25 portdlgllg %g nes a
pair of vent hol es extending therethrough, and wherein the cap 4 nd the

cap retainer cooperate to define a vent passag*evva to atnmosphere fromsaid
pai r of vent hireess maygause the pen togbesome anseateday Gpﬁéetdatumsawhwl?lqm@rlbwnhsai d
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notion in a direction substantially orthogonal to the scanning axis; and
cost for those parts which are successfully molded.
Fourth, manufacturing adjustments and calibrations may be made to adjust

10  each printer during assembly to compensate for the various tolerance stacks. For
example, the Hewlett-Packard Company’s 700 series and 800 series inkjet printers
used a Z axis service station adjustment, to raise or lower the service station with
respect to the printheads. In one system, a physical gear-toothed adjustment system
was used, while the other system used a sliding ramped plate underneath 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-adjustment with electronic feedback was used in the
Hewlett-Packard Company’s HP 2000C color inkjet printer where an optical sensor
was incorporated as a part of the service station architecture so the position of the
cap relative to the printhead could be self-corrected by the printer. A similar
electronic sensor system was used for self-calibration in the Hewlett-Packard

25 Company’s Designlet® 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



during said pushing step, elevating a cap lip supported by the sled into
sealing 15 contact with the printhead through camaction. 21. A nethod
according to claim20 further including the step of biasing the cap lip
toward the printhead. 20 22. A nethod according to claim?21 wherein the

bi asing step conprises the step of conpressing a spring nenbe? 455009

met hod according to claim 20 further inglguding the steps of: 34)bmﬁng t he
€l evating step, nmoving the cap sled in another direction 25 substantially
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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 70 are wide enough to enable open loop
alignment between the cap and the printhead in the X direction that is, there is
adequate room along the racetrack 206 between each nozzle array and the edge of

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

the nozzles, and without increasing the overall width of the printing unit.
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\ =t 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 no cap vent, but instead uses a
flexible membrane to absorb positive pressure pulses. Another venting system using
a diaphragm is disclosed in Hewlett-Packard Company’s U.S. Patent No. 5,146,243.
Another capping structure is disclosed in Hewlett-Packard Company’s allowed
U.S. Patent Application Serial No. 08/566,221, where a vent path was formed in the

30 plastic cap base underlying the elastomeric sealing lip member.
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printhead sealing chamber defined between the cap base portion 172, the lip
member 175, and the printhead orifice plate. The cap vents 176 prevent the nozzles
from being subjected to a positive pressure air pulse as the cap seal lip 175 is
5  compressed during capping, as well as during environmental changes. In the past,

typically a single vent hole has been used to provide the service. However, the
capping system of the replaceable cleaning units 80-86 uses a redundant cap vent
system, having a pair of vent holes 176 which connect the sealing chamber to the
retainer labyrinth path surface 168, which defines passageways leading from the

10  vent holes 176 to atmosphere. Using a pair of redundant vent holes 176 allows the
cap vent feature to function even if one vent hole becomes clogged with ink, for
example, if ink were flicked by one of the wiper blades 126 or 128 into one of the
vent holes 176 the remaining vent hole continues to function. Single vent holes may
also be clogged from ink dripping down from the orifice plate when sealed, thus the

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 is sealed. Besides the use of channels or grooves on the labyrinth surface 168,
elevated beads may also be used to define these vent paths. The exact sizing and
orientation of the labyrinth vent path in the cap 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 rearward direction 78 into contact with a wiper scraper 210. The scraper 210
extends downwardly from an interior surface of an upper stationary wall or
hood 212, which forms part of the frame of service station 70. The scraper 210 is
preferably an inverted T-shaped member, having a front wiping edge 214, which is
5  engaged when the wipers move in the rearward direction 78, and a rear wiping
edge 215, which encounters and removes debris from the wipers after passing under
assembly 200, when then moving in the forward direction 76. Also shown in the
view of FIG. 9 is a retaining tab member 216, which forms a portion of the pallet 72.
The tab 216 rests against a pair of protrusions 217 (see FIG. 3) extending from the
10  exterior of the base 102, and serves to positively secure the printhead cleaning unit,
here unit 80, within stall 90 of pallet 72. The color stalls 92, 94, 96 are also
equipped with similar retaining members 216 to secure the respective cleaning units
82, 84 and 86 therein.
The scraping step illustrated in FIG. 9 may be considered an optional step if
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 undemeath each capping



U& ()-1 10% U& ()-; <v<<<$="=dE7/ 1043 &Y &10% U& ()- $10% U& ()-Y @10%
U& ()-Y 110% U& ()- 10% U& ()-3 10% U& ()- ===0>>>"2dE7/ 1043 &0! 10%
U& ()-Y /10% U& ()- L-10% U& ()-Y +: 10% U& ()-Y )10% U& ()-F( 10%

9 May 2003
34

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
5  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
10  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
15 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
20  under the scraper; with this flying ink often landing in undesirable locations. Thus,
use of the gravity drip method for cleaning the wipers shown in FIG. 4 may not only
have the advantages of simplifying part construction and speeding service, but may
also increase reliability of the replaceable service station 70.
Moreover, the elimination of a wiper scraper 210 may be particularly useful
25  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
30 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
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scraping the wipers on a stationary scraper. Other wiper scrapers have been also

designed as a permanent part of the service station, such as in the Hewlett-Packard
Company’s: DeskJet® 700 series and 800 series inkjet printers; DesignJet® 600
series, 700 series, and 800 series inkjet plotters; DesignJet® 2500CP inkjet plotter;

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 removes unwanted ink residue and any ink solvent 130 remaining on this
portion of the pen. The snout portion of the printhead communicates electric signals
between the firing resistors and an electrical interconnect portion 230 of the pen 50.
The pen interconnect 230 receives signals from the controller 30 via a mating

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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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. 11 is
indicated as “rearward 78,” both referring to arrows 76 and 78 in the drawing
figures. The first step 240 is followed by step 242 where carriage 40 enters the
servicing region 42.

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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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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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 may be expanded to service other types of printheads, such as a page-wide array

printhead which permanently expands the width of the printzone.
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"10%& ) -taY) 10%& { zép\ﬁ s&g Lot %ea(l}mg\% inkjet printhead in an inkjet printing
mechanism, comprising:
a base defining a cam surface;
a sled having a cam follower which engages the cam surface for movement
between a rest position and a sealing position;
10 a cap lip supported by the sled and configured to seal the printhead when the
sled is in the sealing position;
an activation wall extending from the cap sled beyond the cap lip to engage a
portion of the printhead, and to move the sled from the rest position to the sealing
position through linear motion of the base while the printhead remains stationary;
15 a cap retainer supported by the sled, with the cap retainer having a pair of cap
lip mounting flanges extending therefrom; and
wherein the cap lip has a base portion defining a pair of mounting holes
extending therethrough which are each seated to surround an associated one of the
pair of cap lip mounting flanges.
20
2. A capping system according to claim 1 for sealing an inkjet printhead
which reciprocates along a scanning axis, wherein the linear motion of the base occurs

in a direction orthogonal to the scanning axis.

25 3. A capping system according to claim 1 wherein:
the activation wall has opposing first and second surfaces, with the first
surface being engaged by said portion of the printhead; and
the capping system further includes a return spring which engages the second
surface of the activation wall to bias the sled toward the rest position.
30
4. A capping system according to claim 1 further including a cap retainer
supported by the sled, with the cap lip and the cap retainer cooperating to define a
vent passageway to atmosphere from a sealing chamber defined by the printhead and

the cap lip when the sled is in the sealing position.
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vent holes extending therethrough, with the cap lip and the cap retainer cooperating

to define a vent passageway to atmosphere from said pair of vent holes.

6. A capping system according to claim 1 further including:
a cap retainer gimbal-mounted to the sled; and
a spring biasing the cap retainer away from the sled and toward the

printhead.

7. A capping system according to claim 1 wherein:

the sled defines a first pair of slots and a second pair of slots;

the capping system further includes a cap retainer having a first pair of posts
slideably received within the first pair of slots, and a second pair of posts slideably
received within the second pair of slots; and

the capping system further includes a spring biasing the cap retainer away

from the sled and toward the printhead.

8. A capping system according to claim 1 wherein each mounting flange
has a trunk with a first diameter, with each trunk which terminating in a head having a

second diameter greater than the first diameter.

"10%



10
10/ \Ff2F"109&' () -!aFf 2F"10%&' ()-F)! 10%&' ()-!'kF)! 109898&' ()-: &E& ') o0) *} *<"P10
I a :
F'10BKWU<& ()-4Fs! 109%<& () -! @s! 10%14& () -! 109& ()-I F'10%<<& &@ #MOY& () -*
#+, k, --/z[ 97P10! a*! 10%UU&' () - *! 109%& ()-'f*'10°/<Z "& ()- F19%ay3003: \
F" 109%P<P<&’ ()-4\
F"109%°P& ()-4//1/17/_0QLr P10! a*! 10%U 9! 109%&' ()-'9!'10%&' ()-109& ()-G 10P<P<
10P<P< 10P<P<!'\ * I 10%P<P<& () - QL23U456y 7wWU3P10! (I LI "10%& ()-4! Xl L!

109& ()-4'\ILb, " 10%&:#%)111% ?é’ter%cboé@oxﬁ dng4b claim 1 for sealing an inkj et rinthead
F3"109%&' ()-Z!' @3"109& 8[ 9\ 9] 979a9l 9: r S40! 10% & () - &3l 109 & () - 109 & (
)- 10 10 1@%@2?&0@% chams@lzavllgg),g se&v1(:9 statin with a moveable pallet

L <_<d Fy! 10%
oo F) 4o gt %ﬁf%éz i By tobldPeati rosiysd withinh S PHIBIRO - & 1004 &
-1 (! 1@&ﬁp%rt(ﬂ the 03l Sed 3o thie PAMétShdy prdHa¥ESid (heir@(HAGBBCC CAE: /' 10( 10(s;
910%{& ()- 7901 T0% & () - S21004 & ()- & 0" 109 & ()- L,/ 10% & () -- 10% & () -
CCCeDDERF_GoP. / | D33t 109KOKO&! () - 3! 109%08' () - ! N3! 109J0U08 () - ! 10%08 () - 3
0! 10%008" () - 3h"! 1
10(_GGHS! | S)JM %nﬁéﬁ %)'S?fé% -acgoring fo glaim LYASTIN: <. y1 0vor: () - 1 nt 10908 ()
iy 2 !0 ' 1$g/mo&lotﬁe?a§gamf§0%%/ G a(s)op{}%.lhg.ﬁtslthﬁd SELANRITTRE Wik thy TOE& () - S10%& ()
- rr rr rr o8 r
" 100mAShOsSYEfack be @Q&%Fi‘bdrss nﬁw%&ew&l@ﬂ)-u "100& ()-! X !

100 () 3" 10% b RO rnds ik R YR gL MY 109 10%

surface of the activation wall to bias the sled toward the rest position;

the sled defines a first pair of slots and a second pair of slots;

the capping system further includes a cap retainer gimbal-mounted to the sled,

15 and a spring biasing the cap retainer away from the sled, with the cap retainer having

a first pair of posts slideably received within the first pair of slots, and a second pair
of posts slideably received within the second pair of slots;

the cap lip includes a base portion defining a pair of vent holes extending
therethrough, with the cap lip and the cap retainer cooperating to define a vent

20 passageway to atmosphere from said pair of vent holes.
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a sled having a cam follower which engages the cam surface during pallet
10  movement between the rest position and the sealing position;
a cap retainer supported by the sled, with the cap retainer having a pair of cap
lip mounting flanges extending therefrom,;
a cap lip supported by the sled and configured to seal the printhead when the
pallet is in the sealing position, with the cap lip having a base portion defining a pair
15 of mounting holes extending therethrough which are each seated to surround an
associated one of the pair of cap lip mounting flanges; and
an activation wall extending from the cap sled beyond the cap lip to engage a
portion of the printhead, and to move the sled from the rest position to the sealing
position through linear motion of the pallet while the printhead remains stationary.
20
12.  An inkjet printing mechanism according to claim 11 wherein the linear

motion of the pallet occurs in a direction orthogonal to the scanning axis.

13.  Aninkjet printing mechanism according to claim 11 wherein:
25 the activation wall has opposing first and second surfaces, with the first
surface being engaged by said portion of the printhead; and
the capping system further includes a return spring which engages the second

surface of the activation wall to bias the sled toward the rest position.

30 14.  Aninkjet printing mechanism according to claim 11 wherein the cap
lip base portion defines a pair of vent holes extending therethrough, with the cap lip
and the cap retainer cooperating to define a vent passageway to atmosphere from said

pair of vent holes.
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the capping system further includes a spring biasing the cap retainer away

from the sled and toward the printhead.

15
17. A capping system for sealing an inkjet printhead in an inkjet printing
mechanism, comprising;
a cap retainer having a pair of cap lip mounting flanges extending therefrom;
and
20 a cap lip having a base portion defining a pair of mounting holes extending

therethrough which are each seated to surround an associated one of the pair of cap lip

mounting flanges.

18. A capping system according to claim 17 wherein the cap lip base
25  portion defines a pair of vent holes extending therethrough, and wherein the cap lip
and the cap retainer cooperate to define a vent passageway to atmosphere from said

pair of vent holes.

19. A capping system according to claim 7 wherein said spring biasing the
30  cap retainer away from the sled comprises a leaf spring having a mounting portion

supported by the base.
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extending therethrough;
retaining the cap lip to the cap retainer by surrounding the cap lip mounting
flanges with an associated one of said mounting holes;
10 moving the printhead along a scanning axis to a sealing position;
pushing an activation wall of a cap sled into engagement with a portion of the
printhead through linear motion in a direction substantially orthogonal to the scanning
axis; and
during said pushing step, elevating a cap lip supported by the sled into sealing

15  contact with the printhead through cam action.

21. A method according to claim 20 further including the step of biasing
the cap lip toward the printhead.

20 22. A method according to claim 21 wherein the biasing step comprises

the step of compressing a spring member.

23. A method according to claim 20 further including the steps of:
following the elevating step, moving the cap sled in another direction

25  substantially opposite to said direction; and
during said step of moving the cap sled, lowering the cap lip through cam

action to unseal the inkjet printhead.

24. A method according to claim 23 further including the step of, during

30 said lowering step, biasing the cap sled into a rest position.



