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1 O FIELD OF THE I NVENTION This invention relates in
general terns to an inkjet printer and, in particular
to pagewi dth printhead assenblies 5 with associ ated
cappi ng nmechani snms and or nozzle purging systens. By
"pagewi dt h" printhead assenbkg if is nmeant an
assenbly having a printhead th a [ ength which
extends across substantially the full width of the
nmedi a (paper, card, textile or other) to be printed
and which, whilst remaining in a stationary position,
FIEED OF JiHHE INVESFTION deposit printing ink across the ful
ThR ﬁﬂv&tuoﬂ\telitehmcgéneﬁd&ﬁmd ddGnkjet prmter s ch partich@r B@Wﬂﬁl&fassembhes
w@; us%ocliaW%agrglnfg ﬁlaci:h\a}riu%xb éiflcp cgr nnztz rlpl‘?rﬁxlng%/ygte%sr e}e réplage%vtlé?g pﬁxﬂ%ead ?sg'embly itis
megie poassemblyrhaying aprinthepd cwtlaa levetlf Wiigh cxfiensts paseps fnbistm@br the full width of the

meﬁﬁ%ﬁﬁé car-(ll_h@(tlfé% &h@)sto ﬁerﬁmiem SARRHA, aﬁhﬂﬂ rdnﬁmlb@ fid QthoradyPBStion, is
rintheads anF% ei.r . pr.o

uncti.oni.n
cofo B o GG M Pt 15 G T PR s, any
partial or total blockage of even a single nozzle may

BARRRGUMD alﬁm%mmact on a printed image,
partlcularl In the case of a wi.dth printer.
Biseah

15
IR i B SR GoR R B EraPlE iy T Figsiqa to deposit on print
me@iX QOB desited priifedim{ee %ﬂiozﬂap&rmcdm&ﬁtedaindaﬁmhsh@pes of printheads and their

pr%grf&nc&o%nggs%ntlémF hl%% QBQ ofqluﬁltyt 191a%:|§ eTIIu? I(EJXI o? oaar lﬁ&:ksgg ofevena

€ Nnozz dur i ng very
singlg P?Zélei giay Ippg wgneftsant Bjpag on brfmteé Feagss me‘mru&flwgl the cA19f %R?&"é"‘dth printer.
at the nozzl e openi ng. Exposure to air (frequently
Th(aléorg%%s afe p{cﬁlg o%goggag%%] keilr €X] ors]uorézl t?)lrgéer—tp%ﬁlm%gf\r{e? dust ang otlher particulate
maggr gdedus todlrediendenay efiiki t@ﬁralld the nopgids dyring, offterr Vemhm, erpetiggs. Prior to

ejelthd8, %ﬂ%ﬁﬁga{eﬁcﬁs Athe RELRLABAE SExg?Ufé :?onﬁﬂ(;&ﬁc%gifil\}; ggrridt?ﬁw}eag&ates the
“*@%ﬁ%f %awp’mg%rg”ﬁ@Tngﬁ&%ﬁ‘6&%@1ugg egposure of ink

to drying air. Purging is normally effected by
Selg\éf’ﬁg k&@trefnnge &n%@&lhl%m‘ﬁgm&rmémtaﬁﬁ ﬁ%}funﬁﬁ{ﬁlgﬁt{ﬂ& p%@c@éﬂ@é tS§ch systems

from'the printhead t hat ave the potenti al
Propide EARP IR BUT BB Y BSVIPIDE- i ARing i8vopet thoonEle Pl B%PEM%FF%‘H‘C exposure
of ﬁﬁto\ﬂk}liﬂg atrh&:rgii@moﬂij}allﬁ efekcod b}{huiogatiﬂga Eagpitg dhamniser, drraby sucking deposits

froinh e%n}{tgesad ?ﬁ a]y ori%@eqﬁ)e Cpg%\l/tglnt?? A tﬁeﬂ%nﬁe% r\ﬁi%ﬁlg EsEJ@rfJnﬂ&ﬁn chnjunctlon

ters use

with the e@pm andier pusginadiuicreny elzddn‘«ﬂhﬁs(ﬂqntlY§Wf°m9 éF‘glé‘%fafﬁ @freps te face of the
pribde@dW dth of a nonentarily stationary page or portion

of print nedia. In these printers, service stations

are provided at one 30 side of the printing zone and,
Magtrronventivaah dikiet Hrigters pieratrévépoagating pinthegdewiidids trayerpey ecresethy idgh of a
moﬁkxﬁirilyo:{ﬂanm%r;ﬁgé dr pd)rﬁonqgﬁxlﬁﬁgxed&\m i tﬁ‘es§ ‘eéirscieﬂz(ﬂ:e istStlons are provided at one

per f or med or the gglnter i S

sob G erT g B e o el pepes R | B iR ion wher i docked
whikasgeiving istpejforinert aad or thrqeiatesieidef t he stationary

printhead assenbly that extends across the full wdth

of the printing zone. The printhead assenbly
Thegopyscdeseirer yervigie syuqm 5 8¢ fepile foF pagewish ﬁ%nt%‘?fcwe of thp, ppytonary
pnﬁﬁhaﬂﬁb(ﬁﬂlyﬂlhbl &iteil@s a0osstelivaill it of theprinfigy 2¢heC Tiegprinthead assembly effectively

detFn her Db Eind # c%oq iy mg\%d OlRSrI&CQ)‘f Iﬂ%@gnqu%er@lyﬁ% g{ﬂjthexln%?en‘ti ﬁa%emdth

ar eepnnsur ace area an Ins a
pnﬁlem%@p a gignifirgpily|laseer sunfags aea af@(?ﬁﬂﬁ@ﬁtal‘@?‘l& Bre?t?ﬂ@}nélrer of sozalesthan

cor@édtlﬂﬁahﬁﬂ&,pnﬁﬁeﬁ@ Qép@éuhw il the dab¥OF S RHE dexflat @rnlt&f glﬁksef fadtdi®dictate that the
IR Ay PR e T

prittheads. of conventi onal scanning type prlntheads 40
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0O 2 JP 05330037A discloses the preanble of claim1: a
printer having two pagewi dth print Heads in
confronting rel ationship and two associ ated cappi ng
menbers, actuating nechanisns to nove heads in an
arcuate direction fromthe printPng to the capping
position and actuating nmechani sns to nove cappi ng
JPI0E3DHET A disdose theqedambla pfuilaig 15 peiftgcgaEngmd pagevidthipgads.

SO PN B AL St
meghanigig te ghopeheeds #f aharruate JAERHSR ﬁ%@éa@%é‘tﬁﬁ?@ﬁe s are

poffica\dhdiRflating rlcfienid@RERNGN RippHk BelBers td E‘ffeBRh@Eg DESCRI PTI ON
en eme'r_#EWIBRA\QyNGS In the drawi ngs Figure 1 shows a
drayTammati ¢ representation of a printer that
|ncor porates a printhead assenbly having two

SUMMIAR®UF Bl INvERGRbNCal printheads, 15 Figure 2 shows
f. one of the [ seen in

ers Vi ew rint head S.
AR p ot RO B ARGy PR O e dng.
AdrFangpgeogs Snboiimwss @ igeddell oriled degendentdlagpg. of one of t he

printheads, Figure 4 shows a perspective view of an
ortion of a channell ed support menber renoved

end
BWFBH%?H@PTWWWWMW% 3 and fluid deli very
In tht v@singsonnect ed to the support nenber, 20 Figure 5

Flél%qvég v&%q dggrgmﬁ(l&tﬁ\% gegeng‘iﬁ%&%géﬁn(?% trr%gﬁe %I: %&'ﬁ@legdqgembly having two

S“WWBBY“@FWW’QUF@M Figure 6 shows a print ed circuit
Figl@&@rsﬂows\éﬁpérkbe&ivgﬁé\f/ B tn€ o fCRPANRRIY 45 sddiAReidtedtion &l Printing zone of the
.bt ard, when renoved from a casing portion of the

it head of Figure 3, Figures 7A, B and C show in
Fiayteécskm@laa@tim% view pignerefaheqaipipiady mechani sm accor di ng

FiguR 4tshfwsla BM@J@&tiv@ﬁew én Eﬁ(ﬂ%ﬁr‘%n &' a%ﬂéﬁ%le@suﬁ&ﬂ%ﬂﬁx@& rdhRvadl fRW the

0 18 of itable f use in the
pribo ol B CHAM faiverpignion s B Rt e gor o5 on B
Figared stovs howdiviewlf @otectiinagada treratan theflloid delevery dipgs mighe channelled support
Te&heRLem that is appli cabl e to a printhead assenbly
havi ng two pri nt heads, ures 10A, B and C show in
Fl&ﬂ{e&éko“eﬁa@&t%aﬁbear? o*?thflac RO CATRERER'S BRUFI <the oard. yhen removed from
a capRlpbraadf ehe pintiead AFigptei3nt head assenbly having two

F 1g9feg ﬂ{ Iﬁ %?Tg ogflrugyl?c?( dgagljamﬁlgg\q@ %b F}%&; Hx%&yugﬁ? ac¥$r§1¥:é tgfthe %vention

ype suit use in
Fl&ﬁ@éﬁbﬂ’ﬂs 8 RYSPSHITVFICW Pl cRIPEg megber otwpesulam foguse i g fpeganism shown in
Flgh,%eq@mnﬁcshow in block diagrammatic forma cappi ng
Flghlré:\/?%%l any s%hg’g"lt“é f)l?q‘lbcl%%%ﬁl | Catglfgrmta%ﬁpg)a a me%gxlﬂ aglﬁtrlse glffﬁy tXaprmthead
assemidy Bvinhtove printhdaiock di agranmatic form a

FighRP RADA LRI SR ¢h UIRE Biagthdt Rk a bapp@PRLdn&ARI tBat ts@pplicable to a

printhead assembly having two printheads,

me

Figure 11 shows a perspective view of a capping member of a type suitable for use in the mechanisms shown
in Figures 10A, B and C,

Figures 12A and B show in block diagrammatic form a capping mechanism that is applicable to a printhead
assembly having a single (Simplex) printhead,

Figures 13A and B show in block diagrammatic form a capping/purging mechanism that is applicable to a
printhead assembly having a single (Simplex) printhead,

Figures 14A and B show in block diagrammatic form a capping mechanism that is applicable to a printhead
assembly having an offset duplex printhead arrangement,

Figures 15A and B show in block diagrammatic form a capping mechanism that is applicable to a printhead

assembly having a single (Simplex) printhead,
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print head assenbly having a single (Sinplex)

printhead, Figures 14A and B show in bl ock

di agrammatic forma cappi nhg mechanismthat is

applicable to a printhead assenbly having an of fset

dupl ex printhead arrangenent,_ Fi gures 15A and B show

in block diagranmatic forma %apping mechani smthat is
Figpp 6@l B&hdvﬂmaloﬂ(dligfahﬁﬁdc forhDa @PERYHIgihg R@vhakign tatSd apg)iceble to a

i nt he yres 16A and B show in
"%gea ass%fn)@lay 2 astmged(letplex métgppl ng/ pur gi ng nmechani sm

Figurpa 74, 8 ag 9Fhowarbblecktd@grammﬁw|f¢fmﬁémma§ls@mnythﬁ #pPifigablg to a
prﬁahghgla@elﬁb@mhgew}, paﬁthgaashead Figures 17A, B and C show

Fl%lbeﬁ %Ac %b? énd?%shg mﬁ)ﬁqcﬁ iil e AL azg g é‘grrg [:a)?glﬂge C%m%nr{ne%ﬁrésrg %at is apphcable to

aqmnﬂlmh@mhaﬁnﬂ“gmgmdm&mthﬁds C and D show i n bl ock

F;Qﬁeai@ rsmbérﬁ)eéuoé o3P %gﬁrgiﬂg Qe &8 %@Qﬂlt&f@ 5234 in kS mechanism
appl i.cabl e a printhead assenbly having two

Sh‘ﬁ’ﬁ‘g%@hgﬂfﬂ ﬁr‘ql?rt heads, Figure 19 shows a perspective
Figtire8 20/04nd & sbaaip blogk qﬁngfagimagc fomandoertet abunged icyppmg/swrgibgrdchanism that is

ap;_lggblel'@gp%e&&@sgﬁﬁl?ﬁ%ﬂ)g%%gl F&Q—; d n Fi gures 18A to D,

OW i n di agrammatic form a
Figugs 2 howa Brivedvappe it GIp e glielﬁ'ger AR @l PR s meplgnism shown
m&@ﬁbdzoalah@to a printhead assenbl y having a single

Flgures %1{] an@g slr;ﬁ)w xg gf’ogk <12 ‘ rsnpngt\{\és fo e% B)?&n‘ed%%g%%/ﬁtw%lﬁg m&@hanism that is

apmggbthgﬁpmeﬂgmmmblyhavmgggmégpmadand B, Figures 22A and

FigreN QMMS R pdpBilic HivagiTa JPRRE tbmbed 618 tybe buiab1€ for 1¥D ihthehkchanism shown
g‘g%zﬁg %L%gl ng nechanismthat is applicable to a

m‘g‘ &Y "ussenbly having a single printhead, 15

Figureg ¢/ B281 G howsn tHodk éiagpemtticwnvicmndﬁwa'ngzlawbﬁnhgl thpbiyhpticable to a

pﬁ%eagagsmg,hg%ém gpt‘gﬁeaglse in the mechani sm shown i n
ures Z2A and é gur es 24 and .C show in blo

Fighea PR BB T, e SBPR ma AT S g show
in Bippési2eAbidB,t 0 a printhead assenbly having a single

Flé&l:els %ﬁba%ag SIIITEEJ iHHb% ?( d?a%ra forth &%Fxﬁ&?&%{ of the ¥Ap§1\ﬁ’% fﬁtzchﬁnsm being one

pe sultab use in
thaﬁ*éewéwﬁ @mwmdaﬁmhlwamngwwwﬁ% and B, Figures 26A

Flgfmd 271, 48 88hdwin bilo€kCagfinagifbitbdniefbJdnie o he €4ppiaglnsahmtisn)being one
a{t 18 a 1éaa|gfg enﬁgala%srgém haglﬁ%% ﬁ)rnrﬂ %eadst hat is ap pl i cabl e

asse print heads, Fi gures
Fl@mﬁ\Zmd B Slzm‘owblpﬁfk déﬂg@elkla@ﬂ falgTaaﬂwhqd%eanf fqcapRing mechanism, being one

m@ﬁ%ﬂeaﬁﬁma&m&mgs GNP %Cih&ﬁéa&m bei ng one that

C ri nthead assenb
Fl%feF 2%2 é ﬁﬂfﬁg shg}g r}:l?l%cﬁ ﬁ]égra%%\lc o a GapRiag Xxechﬁms[x)r} tgat r(s applicable to a
prigthead pssemblythaving top primieadspdnddi ment of the cappi ng

Flém%%h %‘v@ Qberskﬁgdtlwvlm a chBﬁg mlexﬁbe@pﬁ?iltilp@ 3bk8le fPusBin the mechanisms shown
Er i nthead assenbly having two printheads, Figures 29A,
et dO e BH8% i n bl ock di agrammatic form a capping
Flgmcs_h] aiviws i gekpdctiveSa @fafohdl eia® ofa Hottioaa pritlient dhipaltht i@ s@erdd|tythe printhead
amb%&l:hrl&:o Wte é/dnﬁﬁvé}ﬁl hVC%r}ngZFCIS GG z%Qicﬁa@(Qy\'s a

per spective Vie ac of a type
Figupei3g sowaa fegicalisection of apingle wéﬁ By qglﬁsoce% f’f%f?vn

Figure 33 shows a vertical section of a single nozzle in an initial activation state,

Figure 34 shows a vertical section of a single nozzle in a later activation state,

Figure 35 shows a perspective view of a single nozzle in the activation state shown in Figure 34,
Figure 36 shows in perspective a sectioned view of the nozzle of Figure 13,

Figure 37 shows a sectional elevation view of the nozzle of Figure 13,

Figure 38 shows in perspective a partial sectional view of the nozzle

of Figure 33,
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30 in Figures 29A, B and C. Figure 31 shows, in
perspective, a sectional view of a portion a printhead
chip that is nmounted to the printhead and which
i ncorporates printing fluid delivery nozzles and
nozzl e actuators, Figure 32 s‘ttwows» a vertical section
of a single nozzle in a quiestent state, Figure 33
@i’scﬂmhcﬁvsueraﬁhesabft&emziemﬁF@ﬁreaz single nozzle in an

Fl%lpﬁ! Z{Olsﬁ‘tjws ggteévglﬁﬁlﬁrqgl 1@1&95960ut ﬁﬁe\}: 1 G r§o41ea%fég¥\ﬁle%omons omitted,

section o singl e nozzlie in ala
Fl@&ﬁlvlaw&% dagg figveand Ifrinfjmseve Gy fePrit eb%ﬁ“’*s?ﬁ‘é’@{kff& &EG ) dhf forms one of
thenfmatcsmﬁtghﬁssﬁmhelguremhe activation st ate shown in
Fl%/u.re%i l?uPtratter’s1 éhe E%@g eguge%ls econte)i §Pa?h'_9§8§ %n.e;g %ﬁe&eagctﬂte%{%?edand
Fl&l@fdﬁl%ﬁ&ltesélleelv}amfernofiﬁhfemccﬁfﬁgwe%ozzl e of Figure 13,
Fi gure 38 shows in perspective a partial sectional

o B AR o e SHBORMENS,, & 557 e
AsdussdisFigure 1, @ pagsiidihlpeinthdadaskingplr S8 c@@polrd of twio spsthngigliridentical

ﬂwthg}ayﬁqplngunﬁg %4hif a P@fidr kD Afe Ri¥let & @gwn R ogtlliﬁeaaeéallse it may be
| I I ustrates data fl ow and function

copsfifuse by PRF! & 13F8E PYRICHY PRatEsEees; inp g I%%‘rtﬂ% n%ﬁee °%‘rmef% gpd wide
forriaf Eidiets. A@HOPEIGE Sapin@vyoraters shnilg shieet féed systefrioganol-fed@system for print
medla ér%? %h]o%ea%d ¥t Q’Sy E«J':aga&gd F } ’%ggtaﬂa-hﬁnehp %raﬁlg&i gr)ﬁtcoﬁtwe%ages the

rinting systema ecture, and Figure 4
latsex Iewgfqlea%@ﬂeerpenta\g@ﬁﬁe’ft%em‘eﬂém% PEC of Figure 41
DETAI LED DESCRI PTI ON OF EXEMPLARY EMBODI MENT As

Vanousg)ﬁﬁﬁ o?}oa%gwﬂdtﬂ mtlgeg%?ig%lhc%in\?‘%ﬁ)eng ?\c’)\% pqetz? el@{tx:lcna%tl_{lrg ubblgl f'et ]T—Blters) that

arqiag‘evwdlehﬂplﬁﬂi@meé{elsb%elnﬂée’e%unt ed within a printer
52. The pI‘I nter is shown in outline because |t rmy be

nsti y of  a |ar u
Astﬂ?}ﬁtéaécd 2 tchég)\égcgrﬂp if 8&510n BLF]FOS% eaal gﬁ;ﬁg anpnses four
prifitbeadatodybes ﬁﬁtesvhsf wii¢hgoturntchspripes anvinigary maygenerg ef por ate a
a) §b15gg,gsena§egge&pp&elelgnbgy§5t em or a rol I -feed system for

nedi a (not sh and it be  ar
II?W’Ith’Q‘ IR FIEETA WW‘ SY@‘F’& SHEMS) i a“a’e%f&‘f‘tef@?%%femd to herein
sxmplrseagemnth‘eddehlpd”)at ter bei ng r el evant to the printing of
<) :Ii ﬁlﬁé 211L aﬂagrpr I nLrﬁ xé&ﬁl{(\{égt h o}ée M%ﬁhe%pf yﬂg the support member 56, and

pa ew d "ddi ng t her ma

d) pflexihl. nsinted eirchitcopreptos AT GosEHing %“P’éﬁl PRYST mdéreals o Fagh of the printhead
chigé . known in the art may alternatively be enployed. As

illustrated in Figures 2 to 6 for exenplification

purposes, each of the printheads 51 conprises four 20
Hopreventitvalibp wrdedtidod thatich of the bringifeadsiiil mhy qomprisg sybstensiglhrnasetan four
moRulbY Y5 laOf (R SIESREEIN Ribre ¥an 089 priRthBldRBibd $7SnafBE AbunRl to each module.

support nenber 56, b) four printhead

m cro- el ectro-nechani cal system (MEMS) integrated
Each of ¢w icliipscisi dpsrilied in(maed detail deter) tes wpao @48 nozglesfpimed therein for delivering
pnntﬂl';g 'ﬂG&i Iaﬁ‘t@gxe Qtpfa&sbf hle F@ m@dli &nﬁ ' ﬂéssﬁi)'lysg ﬁﬁ't@f'kéio%zzles for dehverm%

ar rangenent noun each of the printhead chips
pr@@%ﬂ%eﬁef%r@&ﬁwwweﬁrﬁerm gedizng 25 d) a flexible
printed circuit connector 59 for connecting electrical

ThQ our prm%eaq m%d\g&%k Bre tre%osa%mocgjed &Q%hagﬁél B&Fo%%ﬁ of a casing 61 by way of the

support member 56, and the casing contains electrical circuitry 63 mounted on four printed circuit boards 62

(one for each printhead module 55) for controlling delivery of computer regulated power and drive signals by
way of flexible PCB connectors 63a to the printhead chips 57. As illustrated in Figures 1 and 2, electrical
power and print activating signals are delivered to one end of the two printheads 51 by way of conductors 64,

and printing ink and air are delivered to the other end of the two printheads by fluid delivery lines 65.
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chips 57. However, it will be understood that each of
the printheads 51 may conprise substantially nore than
four nodules 55 and/or that substantially nore than
four printhead chips 57 may be nounted to each nodul e.
30 Each of the chips (as descyribed in nore detai

later) has up to 7680 nozzl es’ formed therein for
delivering printing fluid onto the surface of the

Thg é{uﬁéd cmi b@ar@s%g ‘are Qgﬁecd glp%stlc@mitwaf rﬁcﬁﬁdm 496 ﬁg&lz‘a}eg&?t%g&qthm the

Iverl ng ressuri se or ot toward | .
cagipg q%tan%ﬁwl salyerrarry byshars gy hichis s sel alrlegt foympovgriae the printhead

chrpemablk ylednﬁlﬁm:ad@ A ca/ef:écxaﬂﬁehy aeked th@&sﬁé%l&ﬁd &hé@BbddOthe cover

acts a%l ng_t aﬁga&él{; eler{lern? 60961 alfI gllg(:?lglbs t ur € tg%ﬂer)ﬁ%be ﬁ{ugt dd ctlrtglg%connector%9 against the
bughaisif-ed circuit boards 62 (one for each printhead

nodul e 55) for controlling delivery of conputer

R P S0 PSS S SR e S bRt s
supploft mshbea § Eulayi ba plevigedrte sxtehd alprg R, fulblewatit ofithe ahnthepd)iﬂemd ersblared by all
fod? lifca@Rbdul@irh S, §éu%ﬁ%hp%o@&@m&?%d ﬁ{%rcgﬂjy Ju%x%&%rﬁﬁl@‘ad%ps 57.
e two printheads by way of conductors 6 d
prlntlng ink and air are delivered to the other end of
Astshrevntxmngxpesimh@e & Surpyrt hémbetls6bomprisevay extiusiasthd . forbed Bith seven
ch r .
lon;gantﬁhrgﬁyl egcgnlﬁ £s§&h£%%%?1§ I%h@ %ulpggrf O%%l@t’efé 1(|sj Sr\%u? np S%Eﬁe} §ur¥ace with
greupssil wéméllme&rfcflzﬂq@leﬁr@mhcﬂmg gomprisey Sedar%egﬁrmba?%ww extend into
reswpmnésra)f the! &ﬁmee rzo yndewh g ofh6les lpemratem gith SR opthd pHntheRAGhips 57.
Als%)gtlhg lﬁs zz Q ea u{; F'rg pcz:sgxgrlleﬁ 8{)1%1%,1% z%r Ss t\{}\% uF]po(r:tlmgrSr’lg (ﬁ 59 i the the longitudinal
dhgeweﬁﬂﬁsamwsmagarnst a | oadi ng el ement 69 t hat
functions to urge the erxibIe printed circuit
connegt or _59 agai nst t busbars 67. The_four .
A SRTRE fa i BT S5otRgE ToRLDH o TPt TN prid nes of e
flugldpiperytlingy@fber s 56 or, alternatively, a single
Th? Htgﬁ)ggt}lburﬁgd m{getﬁgntmyiretbﬁwﬁgé)%f &%eﬁ (gﬂa}glr ne 1 bghg a&)n?om each

L1 t
oy ¥ ﬁ&glgs& PAHEAE 915 éltfquexggama’emﬁ ¥, Pram%% thls &om &ip B%P‘ft seven channel
70 B Ak Ere 6 twElg r@@Iof YozAdslon SdcK privetiRadXthipr st lie,ade Mid tp Swordws) Asl the
mlr?’ Rgﬁq@ to- 151101]: WL & ?:rﬂ%tlapoq thté ﬁulﬁplgeée?t@&) %\%y%?ﬂ% flia égnbutlon arrangements

rises an extrusion seven
58 Bﬁ gimpigdpteiler deporiptionsyf anariyengraae it echigyinathis prpepss refprgneg pay be made to
theTtHp@@InE URPRRR A pplRatidhs¥kelddh prévidublg. upper surface with
groups 71 of mllinmetric sized holes. Each group
conpri ses seven separate holes 72 which extend into 15
Anrilbsipativg gmpedipers of @ printheadcohinii &l dsscif@d dnmabredetal, wthatfgpengé to Figures 9 to
18, hmaeﬁhé &d IBEQ @r’a@&%@la‘(&d B ciR6n; & is srhﬁusegdve theashes |8f Ppftint engine

ol R St L o o e b s P20 S e 19
21l ongi tudi nal direction of the support nenber. A

coupling device 73 is provided for coupling quid into

t he seven channels 70 fromrespective ones of th 20
A priniegiagaids {fdf poyniel éxcedip! thy préntiepdsisy 2 i Ppieb glpispEd to fide the prin
medih paangeeﬂmﬂﬁg&o&&saleﬁe@fduwndee;dbﬁtﬁrrprﬁlhaﬁ REbd 571if a fnhnhkrto preclude the

RLEDLL D aj.r h group 71 of holes to
pn%ﬁmagéggga e emﬂz %fme ?%méd chips 57. Printing

fluids fron1S|x of the seven channel 70 are delivered
Thd mlldswe\aellveeu\@ tsafpnﬁmgaad ASviDke &@ﬁlhneﬂ Ibl; Bk RBADnA8 JP the Printer 52.

roph et it BietP HEaE pOtes BHosspd g e priges chivs S
by way o fhie eeyerechatpyls (@ip teSupppremémber Tb. Thesixmpritying ifloids may comprise:
cy@ EARGEIEAL s 25 58. For a nore detailed description of

one ‘arrangenent for achieving this process reference

may be made to
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t he co-pending US Patent Applications referred to

previously. An illustrative enbodi nent of one

printhead chip 57 is described in nore detail, wth

reference to Figures 9 to 18, toward the end of this

draw ng-rel ated description; as bs an illustrative

enbodi nent of a print engine 30 controller for the
MfeitnM) eadiag mk. The print engine controller is |ater

th reference to Figures 19 to 21. A print
Yeﬂg&ﬁgp%qé}éﬁ(m is nmounted to each of the printheads 51
lﬂ§h60m§m§5&§ed and arranged to guide the print nedia
IRy ke printing zone, as defined collectively by the
Fuprl nt head chips 57, in a manner to preclude the 35
I°ht nedia from contacting the nozzles of the

Thp ﬁitcmdh'e aill ig hiefys deliéred ot & priesdgge tlightlyabee kimgephesig fiow atphgsurised source (not
shd¥Wn) BhREAESaaln We blintke determ ned by the functionality

of the printer 5 However, as illustrated, provision

I's made for dellvering six printing fluids and air to
Havingidptifiet theesalibnclhitpes obihe pdgywidih primifeadshdiffgeyspect haiembddiments will
nO\Z ge fll&h%@@dlmtlzag@m%fereﬁc@ tQ tﬁb&pﬁﬁgxangx{glexﬁédts@go“fnl 1MF19§e 7A. Inthe

onpri se: (O printing 1nk
dlffewt PreFHEPIE herfoe “’rfé‘le?cﬁ\ﬂ}“’(‘e?)ls Kt ti ' o Fﬁeote @Ptafe%hft Rif similar or
halsbiid don@rdaiitls with Sdregpb@ithg (fdafi)es inthe dheFispetsi ve. The
filtered air will in use be delivered at a pressure
slightly above atnospheric froma pressurised source

In theyrechanigmofipryn ip Rigere 74, tve (dag)exd pranthepds 51 pre lopttgdrpfliagent opgappthgy and

togbiﬂ&r&ﬁnfa b ini) 80 Iﬂﬁo@@bvh@mﬁnnf Beitaus tﬁﬁisp@ftedtuhﬁe &&&ﬁ)ﬁﬁuﬁtcl&ed by arrow 81.
t. asfge ct S a

Hoﬁrg gv?l?’l?el uagetrsrtogfl g18t 156? 0&%{1 eapp reg e%algyﬁo a gr];n%er MVlné a tsmg(?e
pritthe@d.cappi ng arrangenments shown in F| gure 7A. In the

di fferent aspects shown, the sane reference nunerals

have, been used to denote res that ar imlar
TR SR INE BRELE 5 AR aéilawn{% Ebitres oLofils it “ﬁé‘aﬁ“&’?gée Of ppproximately 40
degrdve tootichidectiaisgf@ditsnedih feed.ne mechani sm shown in Figure

7A, two (duplex) printheads 51 are | ocated adj acent

one another and 15 together define a 8a 80 throu%m _
Whep FRPIng Y FeAYireddefiearmple beiarIs PP RGPTINRM i Be BRithgeds p hiye fumed in an
archdieldi@aioR thrdayh 40 deQves &Jrhe pokleBH@fn, in FigureWB. IThexfiernitl©¢apiinpotkmbers 82
arerr]rliz)\\/red rectlﬁnear yﬁ m]rhtlcl d(i)rect 3’9 &{?Ito &CSPO?ML]’{OX’H %_rr)g:é@! quzl vﬁl\t:r% Ehe cappmg
metnb@mr@lﬁca@d Jua@e:rlﬁ capm@ epgagmen@aﬂléheaﬁaf af éhln’Sﬁ& oF pReltiofahe Pa?fheads S1.

angle of approxi mately 40 20 degrees to the dlrectlon

s
forsffectimgsthe dgscribad njoMengemts ow@mtheadd ¥ aad tdpping mtmhwéh ﬂll@}e mechanisms may

rﬁ#ﬁgé Sefred ﬁl&ogdﬁees%gdrﬁah@&nﬁtlag\e@odw@ such Elbth&hisfdS as are known in the art for
hereafter, the cap %Ppgg?ers 82 are noved

e ?CE’&&’flqu‘ﬁ?é’é?flri}a“"Flﬁs’?ﬂéne TS of arrows 83, to the
pOS|t|ons shown in Figure 7C where the capping 25

Wil ek i e ld%ﬁﬁéoeﬂ e D701 FAPR! AiaGAI BORIEMhed i Joion

on each of the prlnthea
betyean s pripfradred Hamgéfmca@wg SPFEPUSS Alsaéhescﬁmm njefbgst e Smoved n
diréttietg hativmé the refgettve printiehdy W T, @RrebPavaidilg 4y, po@fital forfabtigdetween the

capping members and the printing zone of the printheads.

Each of the capping members 82 has a configuration as shown in Figure 8 or an adaptation of that
configuration. Thus, each of the capping members 82 comprises a body portion 100 and, moulded onto or
otherwise secured to the body portion, a capping portion having an integrally formed lip portion 101 which

surrounds a cavity 102. The body portion 100 is formed from a metal such as aluminium or from a rigid



10

15

20

25

30

35

40

for effecting the described novenents of the
pri ntheads 51 and cappi ng nenbers 82. These nechani sns
may conprise geared notor drives, pneunmatic actuators
or other such nmechani snms as are known in the art for
30 effecting novenent of relatively small mechanica
devices. Wth the mechanismads illustrated in Fi gures
plafifds in@reriCand theagplirigpbrtivie@hc dingye Kyepofih M s f@tled fiom an elastomeric
ma9gi tion between the printheads 51 during the capping
operation. Al so, the capping nenbers 82 are noved in
directions normal to the respective printheads 51,
Tht t‘;e;roaby ua\r@peelptréauarb)iﬁ @@H @ Wuirélnd 6 prirfiebddhipg smnawmy ahd@e adjacent

regbon og @gpe ey ZOIE F]ac ?ret{;' rmtﬂeadg g 1. Eltso nﬁawqg ?Ogénaﬁ E)e prov1ded or be lined with

W:i

e cappi hg re
a ha@wpﬂxplgumamabm a hglrophiomaterial, Bépgrging ugonghe femhfawaﬁt‘ aqpplemmmbef and
wht:thé‘i‘tﬂutd N budddh Bbrh A printitHGis 1R Ckpe@id FoR@r LRARRI i the CRPRL Mmber
2 conprises a body portion 100 and, noul ded onto or
othermnse secured to the body portion, a capping
Eaghaf thi: cappitgruénibgrs 82 mbytiedigmad dsy ofiopisre drethbep wittor Iengtirthat Ootresponds with
thay\a'la%gntﬁégd oYL gag&ﬁ Q§lt ﬁa}p@\férlnyd é&gconj-gﬁgd s@&‘g:y ICM IIo'rtQ)Hs ) Qave an

orned from a such as al'um niumor froma
ag%‘?gQ‘F&n@hCWeﬁﬁP“&%F%tgatﬁﬁt‘eeﬂrPﬁ‘Fad and the capping portion
(|nclud|ng the lip portion 101) is formed from an

In t%e mMec mmf:hr y n O%@g bﬁltWO (EF})?CXé t&ﬂfg%’s Elo(],age:li a{i{g‘Cﬁnt oge another and

errp erarl ur ed rround the pri
togethir gefing 7 sap P Fesel w@rlgpnawdtah@raawpréré dthe dizsctiop fpdigyeddp arrow 81.
Holwb\@r, R Wil belufidrstood Bat@e i83&dn Bds efplaBapPlichtivh eA@hsitebihvingdd Siple printhead.

the cavity 102 nmay be provided or be lined with a

hydr ophobi ¢ material or a hydrophilic material, '
Twd egpeinglinergbets(§d are ldasedf adiaeeni thpriptheadhand ey mslirwg atrgp pisterof gpmepximately 40
deghSl MR sird tibH & pfidiBeaik RedUr ged from the printhead is to

e expelled fromor retained in the cappi ng nenber

Each of the capping nenbers 82 may be fornmed as a
Wienepphsic @quitedriie exaniptetbetarednamgtskive fniat russothe witheadsl §1 ang tuined in an
arcgaQe d:ujgﬁl{)l%l fﬂIouQn éﬁrd!ﬁérr]éep %gﬂs pBQtuQ%th@@rpﬁ?xrwB Il‘fxerélﬁé{- theca{)pmg members §2

rom conj ol ne horter-| ortions tha
arefQyRd raﬁlmeaagwélgéfreéal Pt ey 8% ﬁ%‘h%rr%@mts &R Fighe 3ghere the
cq@mgnthead In the nechani smshown in Figure 9A, two
X [ ds I
meélﬁe(r) eglr r)a‘g:ﬁ no%zli]e % H‘gégefm%nt v%t%%}eigntg%h aﬁpﬁo | grﬁ&a}]qf ¢ printheads 51.
print nmedia is transported in the direction indicated

AcfMin® mehWishk 84 d0a 851QMEN6RH in bldck M‘ihérimxﬁlﬁc o Sduae 9B kAT, are employed

t vent i.o ication to a printer
ﬁ“ﬁgvlﬁﬁmﬂp§PﬁgF8W§FWﬁ?ﬂkﬂﬁgg m%‘capplng nmenbers 82 are
and coppirtizedmbalj $2c Eiwse rhdokmnismi mashremise grathd soter drived, priswatia potygpprs or other
sucB B 1S Qs . 8RPEBWh ML YordBectiflEadveRsht bQelhilaly SthdGkeha8ial Qvices.
print nedia feed. 20 Wien capping is required, for
exanpl e between successive print runs, the printheads
Withtheaweehathisin msbusirneddmFigaesOaab eC dlierpeattninedna miajnbeonrixiiainkQ in position
in Figure 9B.
ba%%% §§M&%“%m&ngg§%E?§§ ﬁ%ﬁ%@ts 82 are noved
rectilinearly, in the lateral direction of arrows 83,
EadhQf thbl@pfSrhdnibers 82 £ 0 W figuiatioh lsh@vnILFightes gesirided in dagboig.
menbers are | ocated in nozzle cappi ng engagenent with
the printhead chips 57 on each of the printheads 51.
In thgmenpanismtshave imEehaliAs e (SwlegrninBeds Haregweitgred eve phogetke other to

deﬂi’rb @Q—fp%ﬁ'ﬁﬁiy,gﬁ:w}ﬁ@lrﬂmlﬂ edfalisPd4ses indR cﬂ%o@@arr&{f €3, Wk @ ¥@fing operation.
effectrnggthe descr%bed

A smg#: mpﬂxg%ﬁgmhg 2&ﬁgn%cg)8%se cgap?%cg? éga %Q’Sltl‘ﬂ?d a(l] acent gnntm%rléeads and
slighthyyaboGnipmats ef theaimededimot or dri ves, pneumati c actuators
or ot her
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such nmechani sns as are known in the art for effecting

nmovenent of relatively snmall mechani cal devices. 30

Wth the nmechanismas illustrated in Figures 9A to 9C

the print nedia may be maintained in position between

the printheads 51 during the §apping operation. Each
of the capping nenbers 82 has a configuration as shown

Wheh cdppigglis eeqired 28 g pximlt)mdha' that G@bsitidnedaily thw printer BBnolvedl it the direction of arrow

ssggfbhamgsaﬂh 30 thé%hgv %&%&Sﬂa&m tledbtRt srmheaas bidheads,

are posi ti one a ove her to define a gap

meglgnis| 8% aglndlwrﬁd (‘:‘hF%‘? 19B- The gtraing werphes &g thery ipovpdygetilinearly by an
actdatmgﬁltedhﬁﬁsnm‘o t@thé FO8Iti&BshovilLih FiaGre 20Q) kvhéit it REnt@Rdddkiwedi. the pfintheads 51

%ié) naged(?n ng)gz?e? : Q&xéggg‘ge%%gtgﬁ I&}av i ntgeag) ng%%? gr}}&O%Dd& h’ln gxatrtl%g’a%si’osuwe
enylgwhtueyveabmﬁepmewplmrﬁ2 afd ﬂ!eHEO mhqfeds m@ﬁ?c&d byllgweying ghe upper
pri¥iiQn 5 CaRPhd@pdick nhe@@itisped, any print nmedia that is

positioned in the printer is noved in the direction of

arrow 88 by rollers 89 and the upper printhead 51 is
The &gt nfertehisti 87@nd ¥, shovingvideck giagmmngadyrmlyyFigumes 10B and 10C and as
m?ﬁ&éd%r'eﬁ&tmé {Eecdaﬁﬂbeﬁmogeznenégf thé'}ginﬂ‘n@{dﬁﬂ inﬁ‘y J: B Geated WBtor drives,

he cappi ng menber 82 js then nove % | inearl ﬁyf ativel

psypaticzE el ?fﬁa*ehse%}ﬁaeﬁbagﬁﬁnw SR QYR 67 T B R BIRHPeR Ofrlatvely
smhll gechanichl daeswhere it is interposed between the

printheads 51 5 and | ocated in nozzle capping

engagenent with the printhead chips 57 on both of the
The,pappipgractber 82Pusoplls sided, havippdry effstito PREPIEROFIOPHRY: 04 Basia Sepfiguration as
shdﬁmbﬁgurgﬂ "aml tﬁeh:@pptrfgﬁlet%dr 81 bapaS aibsdygbitiet t0®dAnd) Jhoulded onto or
other(\);vvr% rsecurgchtto pﬂg:lr e{%g gotwara cres 5}1 the% %’ é)%xlfior? gtcga.?ltngﬁ d&oégnmu%%n integrally formed
lip ppréioml Of whibl} syrriungdy %Pgwaﬁﬂ?aff hfcbOﬂbl?qﬁtMn AOCHp @meéﬁom@@eahﬂch as

alubfidiurP GoRS i ﬁglaﬁfc‘pllnﬁé&ﬁﬂ arldQe c@;ﬁﬁx@%&h&ﬂnﬂﬂ&n@tﬁ@ﬁﬂﬂohﬁﬁi 101) is formed
novenents o pe print heads 51, may conprise geared

ﬁ°W6P8¥“ﬂFP%%§“m pneunatic actuators or other such
mechani sns as are known in the art for effecting

Thgﬁy mﬂ bo IQ%E ?rleﬁml é’oﬁhéﬁred Wr!)unmg Bl%:%egcﬁéhlpg ?Véoﬁ&ﬁvelyuﬂ@ the adjacent
i n_ef

havi n
st LS BIMGORY R a%a?am g r be lned it
a hicﬁo;ﬁblﬁumamrial dria gyt @hilid matdrial Sgpeiidivg up@pis fingtionerfihe papaxﬁg member and
R R e e

portion, a capping portion having an integrally forned
Thé J:applﬁg}ﬁefrﬂbaf& e bél\fﬁlin(éhl e&k&lﬁeﬂw Qdiﬁon&pfé&\iﬂehl}éerm a leIéiEthkmdyesponds

w1tg %a% of gln r}nq}%acl 7] ae caf;ge?i T 1I may orme om c%;ﬁlfgm%cﬁ ﬁoﬂeﬂerw n&)rt%gg that have

i'cS et ert a

pzsﬁgat@lnng(h qqtsﬁtsmjldmgmtﬂh@ﬂthemﬂp}bqa@ i on 101) is fornmed

froman elastoneric material. 20 The |ip portion 101

.1s peripherally confl o .surround the I nt head .
rigugy [ sab DGl iekcripme poalits B oyt & T e g simplen
priging hdail Al zone of each or the printheads 51. Also, the

cavity 102 may be provided or be lined with a

.édro phobic material or a h¥dro philic materia
As dupesictiaaprg 8 mbe 82 © irlly igsrtedPelew Be plagsint At w&%f@?d 8] fftjoueh the
prilérahd) @tlowihgthelextrhgibn sfanyptingediafit thenditdagon padicatdigadow 84, e capping

megger ?s)glpo%!xi rgc%li.ge%l%mp%d %9 Lnaicﬂgglg ltllrachtaﬂﬁn £40 Gf.e B&itfg}? gﬂa@ﬁ in F?gire 12B

where it is located in nozzle capping engagement with the printhead chips 57 on the printhead 51.

The actuating mechanism 83 may comprise a geared motor drive, pneumatic actuator or other such

mechanism as is known in the art for effecting movement of relatively small mechanical devices.
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The cappi ng nmenber 82 may be forned, effectively, as a
one-pi ece nenber with a length that corresponds wth
that of the printhead to be capped or it nmay be forned
from conjoined shorter-length portions that have an
aggregate |l ength correspondigp te that of the
printhead. 30 Figures 12A and B illustrate a capping
Thﬁeﬁhﬂg'hhéimelt #2d¢ mdved iap ir@{idni natnel b che @rijphdad§ e therbignavsidjingany potential for
n I Nt | ustrated, a
mb%gl g%tﬁeemm ggéﬁm@géﬁﬁt}#e? ?‘é{’ggg"% f ocat‘ﬁgth algl ow t he pI ane
of prlnt nmedi a feed 81 through the printer and,
ThE Epbifhéitbed §2Radonifbiiaiiddns SbwRinFighreidbsciited indletaihatotee
direction indicated by arrow 84, the capping 35
menber is noved rectilinearly upward by an actuating
mechani sm 83 to the position shown in Figure 12B where
Figules lﬁa dn@ BaSEhtd dtaftAh@ing ABRATG 8 GG SRR t0M priftet Hafing a single
ﬁglnt head cggps 57 on the printhead 51. The actuating
(IR B es 8% ey conprise a geared notor drive,
pneumati c actuator or other such nechanismas is

Aslfﬁh%dl an:a ptih% nﬂ:l:n‘[)er%ﬁ) s nﬁtfail?ﬁga!t&igelgp e Eﬁ&[of 9rf1nt h6diAfddv @l trough the
ani cal devi ces,

R R e e d*fean%nméhcm e 8¢ capping
mehh&l’lﬁbgvec&\i@ﬂxﬁhaﬂgumm bp &t nbting meflatism 83b khe pepitloe thaeein Figure 13B
o8 AL g S8 A A0S e .

as shomn in Figure 8 described in detail above. 5

ThEacﬁidﬁx@snealﬁAsra @ﬁm& dotprits b fedic@ moto£BRR ipH@mptitiagtidd@ or other such
merﬁg.ﬁlglfl %S iS %gglgVnﬂ.lgt aj't f(% I%??_(]} 11? rmoa\‘/%nexenE & é%at [ I nt meF\-Iar\ﬁlc rl‘?eg ees d
a capping nenber 82 is |n|t|aIIy Iocated bel ow t he

Thpjxfﬁﬂﬁg IQmeQJQZ RbubEE &N a%ulfgﬁ@ the@der mrlﬁh&ﬂmltatéﬁa ch@rﬁlbeﬂ §Ahat 8dddhunicates by

t he e tractlon 0
ey PrageR PR Ay AP diF BYRF Posd s i ﬂ&@"ﬁ%’iﬂ’ﬁf Wipd i fpecid s
sudtign oY @Cotice akch devive s Withinuimweingr ysucking@eiedatdtangl from the nozzle
mm%%ﬁﬂﬁﬂkﬁg‘§§m£@sfhe position shown in Figure 13B
where it s located in nozzle cappi ng engagenent with

the printhead chips 57 on the printhead 51. 15 The
Tha&wﬁg thdper B2 G ra0vVESHN (3 ctiaylg Redrisnsss ifa djeatioe dorn\itt@the printhead 51,
there{)y ?(V%fdbr\lg Qﬁ&ﬁ? %‘h&r@t&& Heg\%e%{é ?éag?%%ﬁgmﬁ%y/%?réhﬁ ?R&O‘?Q%né g@t@%rmthead.

relatlvely smal I nechani cal deV|ces The cappi ng
ThEBPREBS méAderd0 UhY 2@ 8nfRAGrafon RLhGWIY FIFRRFIS @Escidbad inl detail above.

i ncorporates a chanber 84 that communi cates by way of

a port 85 with a cavity 86. An extractor tube 87
Figares Bidckad B iltustratelaesapping rrigeheni@ul thatickpprapristsrinerringsghaying gyogPuplex) offset

pnﬁh&&s'tﬁ nTl%l{Hch&ﬁs 4 IRftat&UE ﬁuﬁﬁ%&'oﬁ&s&%u&nﬁﬁ%'aﬁi atré'l:@rangled to deliver ink
rinter for suc pu eri t he nozzle
°nt8 ARROHS e of Pt mf‘Jﬁaea% A %?W%‘ﬁeg%%tfen tgrr%l ng menmber 82

is noved by the actuating nechanlsn183 in a direction

As QRIEI:F{I?eLi ca;fbm% l?n%mpf{ré f&tane% gall? ;Ucateci 1£] @Jr&Qb’spéwf'eﬂhdﬁan to the respective

pot ent [ ween he c ap g
P“’l“FFédsp?rl Rtk ?hFFg arg lef?éed@Pe 3 PSR plS raaes s o H‘n%ﬂ%il"cfaeﬁﬁ‘r’ﬂ’&h the printer.
Folll'ﬂamg&l[e eRiZacAST sy @it fndedibl frérh beﬁmeeﬂﬂle S]I‘imm’lﬁldslSm, tikel cgpiping mBmbers are moved

recgll?n'ear I b & druall o%p%gxé Ivertlcapgu\éﬁionsﬁg rll%an?sgxg 8(5 FtJO the %osxtlct)ns shown in

Figgre 8, n‘tthP ﬂlhsaw hgate@\mloemﬂw@%)en@ﬁ*fn@etwﬂhﬁﬁ Pﬁ{l‘h@é 6F§PS§1 on the

respdd@ve Prikiaiiads are orientated in nutually opposite
directions and are arranged to deliver ink 30 onto
opposite faces of print nedia as it is transported

Eadbef (ve entpatitganeplanistnhahs comprise a geared motor drive, pneumatic actuator or other such

mechanism as is known in the art for effecting movement of relatively small mechanical devices.
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As illustrated, capping nenbers 82 are initially

| ocated in vertical spaced relationship to the
respective printheads 51 and, thus, are | ocated one
at each side of the plane 81 of print nedia feed
through the printer. Follow ng the extraction of any
print nmedia from between the printheads 51, the
cappi ng menbers are noved 35 rectilinearly in nutually

Thg 8a?>81§é &S-%b\ég rSE Lrg %veg b & (!ttgrpx?ongr}f toqget ﬂx‘:ﬁt!h«'—:aGQS 1”%:@@%&{&& any potential
ey

trons shown 1 n
forgpkbing Betwsea 616 prhsazlsm‘@rseacbtb? ?Tg‘“’éﬁ?@%?g’éﬂ% ﬁ‘tn“tﬁ?‘tsh t he
printhead chips 57 on the respectlve printheads 51.
Eagl o%g're a;pprf)? Sl rs%?/iéas a%%ne (r:m%:g Iéss saC ¥ a? gu.rx % :&es% c&e $ ﬁest%h aﬁove
40 nechanlsntas is known in the art for effecting
FighRY 4723l BOflustta®) AbppiRlnéciaiiBh thatTRHP3MHAEAS 2 fBMF ERBg 2 a&tasunpxex)
.The cgg ing menbers 82 are noved in a direction normnal
pripige i, Erlntheads 51, thereby avoiding any potentia
for rubbing between the cappi ng nenbers and the

As@lmstpattéd 8}3}@@%&:&‘)&%9 s u{?ﬁall? Iopa@e%@aow t-Ehe rbf %t ;n%a i@@@@ |tl£‘<glgh the

mber s has a configuration as_shown In Fig 8
Pnatesaet f¥laving fhe grupction ofapprrint medg iy e digection jndigagd ‘PX &irow 80, the capping
meimbérissthdvad #cuately apyirdigby ahi@rihgSmachdaiin 88 & tmmltmrshcasmen Figure 15B

wh%a R4 Igctaf% mlﬁg% e%%»gﬂrg §ﬂg9&ln§nt (vﬁil e hrfé?ﬁ)ead E §]7t 3n% p%ﬁ%d 511

ustr at a cappl ng ne |s Initia
| ocat ed bel ow the plane of print nedia feed 81 through

Thé ttalamrgrmeataﬁrm 83ay chprisONbdagd mbor @Xé, Ii)&ﬁinhtm%ctﬂeftorafbther such
me . uem as 1S lgnown m%e!él%or e{"fec?CtmoQ/egm Iap &J reﬁ ~‘fq§/s1rpa¥1 maecr:h%?l\é\él g vices

Dh

T rcdat
actuatlng nechanlsn183 to the position shown in F|gure

Thd & mé’%}k%fb@r 8|2tdodrt])fes l(ijs(%cbﬁltgﬁlg rdgxﬂbem Rz &oﬁﬁrﬁﬁé {habted @g@ﬂ'&ﬁﬁmumcates by
Il cnl psS
s et P 18 MR AL Bor Bl b gest e sfepaes o

suctlon puey oprileusweli degicadt withinoke pointegbiverking parged mmgecibldomgim nazzle
mmh%mﬁ&gﬁﬂmbﬁmkg@sﬁrt for effecting novenment of
relatively small mechani cal devices. The cappi ng
menber 82 doubles as a purging nenber and it
Theé CaBiifigifanthtrse isancbEbyhieractBading inamantsﬁm:mé digttios afpyoximagly nofmal
to th Xl?%[h%fisd%? r%li@(r)eﬁ)?ﬁ %%%Wtegigl fo ﬁ?&ér{t glg% n% %e%&eé%?thcs%gpmf member and
thegrigting ge plibgrrsteadt her such deV|ce 88 within the
printer for sucking purged material fromthe nozzle
Eaﬁ% g gag%}nr?%r;&nen% ré %g g S & a({n%ﬁumaglon asr?l]fown in Flgt%ea P Rescnrg O;FE HJ[?Z}II. above
apprOX|nater normal to the print head 51, thereby

FigéPi 6l aﬁrgB ANYiraRALCEI Mk BhrgihOhechinihti tha: & apPropribtd R aq;amu%u@gmmgm

nber and 25 the printing zone of th
(“Tﬁ?%P %Eggh of the capping nembers 82 has a

conflguratlon as shown in Figure 8 described in detai

As ﬂﬁgx\é%d a cfapgl rn@ﬁbel 0A\s aduPolateh S AL flaf 5§ mnggdglfreg tRRleh the

nmech anISﬁt I'S approp rlate to a r|nter haV|n
pringgrapy, follovape ‘{‘%‘f"ﬁfﬂ“@%} Ft“ﬁt i “h'é%r@fe‘stfn ingdicatpq *tyagt‘r %tt thg capping
meMbe apwvaigudmaja Biran Bﬂnarrcsbyr afl hdniatihg nyechagica B2 6b tizalogtivntstvevn in Figure 16B

wh%e ? s?ocgted ]g Ee Ican %)mgg%eg%ﬁgng ?Qh %5&%@?%&#%& ogln:llleﬁ)&?c%egélgp ’
dlrectlon |nd|cated by arrow 80, the capping nenber

In th&méliﬁa\ﬁféﬁlx sﬁd\ﬁu@t@wnm w@rtddpewﬂm&ys ﬁmeas&u@tdjara@t one another and
OS iti.on

tog eé? nf :«tt gap 28’ F){)oggt \gtach] pﬁmt I’% glf I1s tra 8X¥{]°|d rl{lgheedrr]]gcglon m&ica?ed \NP’ fnﬁow 81.
Howéver, pmilkie hedrgtoohihpgheSaventian mhsebeppphnct tupaly tdAlprintenhayinga single
priffegd1ani sm shown in Figure 17A, two (duplex) printheads

51 are | ocated adj acent one another and together

define a gap 80 through which print nedia is

transported in the direction indicated by arrow 81.
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However, it will be understood that the invention may

be applied equally to a printer having a single 40

printhead. 11 0 Two cappi ng nenbers 82 are | ocated

adj acent the printheads and are inclined at an angle

of approximately 40 degrees o tohe direction of print

nmedi a feed. Wien capping is required, for exanple
TvRehmde MeB bR s lavetedadjaadnt theiprinthedds endprel inpliled ats afgle @ pproximately 40
deb s BEHe diddetBRof pintHicid g first direction through 40

egrees to the position shown in Figure 17B.

Thereafter, the capping nenbers 82 are taned in an

WESh Gapping is S@Glﬁhﬁ,doﬁixzﬁﬂﬁd BethRen dudbadsivé SrinORBOGE prénttieds 5 hat tudikd in an

arcT%&ﬁ: V\}ndrlrecttlor% %t4|0 %e%eeg t% the nggsmoggﬂc’o i'nci'*n%feslgg Vﬂeriezl{her': Plg yali)Smg
meaherp Bhage 'elmgbzg ernvéwete Wicm dirgctien, fhetjirqpnestieito diai 95 @e @Ft @fgetion, to the
poﬁﬁglb ssh%n fn'F%uﬁ G170] Rﬁ@@giﬁcaﬁing mdhbds brd @Egtemg? ﬁmﬂb@mugmgaé&nem with
an - sho n iagrammatic formin Figures
thelp?éth%\aﬁamﬁ%&on mcgofjﬂg’r?ﬁft eg‘ligsoﬂf or effecting the described
nmovenents of the printheads 51 and cappi ng nenbers 82.

Acmﬁ%@necﬂlﬁm lasd "G, ﬁ@%%%&k%ﬁgr%ﬁaﬁi@@mﬁ@ﬁ@ﬁme@ﬁyﬁﬁ 17C, are
matic actuators or other such nechani sns as g%TK}ESC
|

cmRuor el depepoo grovestents etthsRynthensetent capping TRy
meglimaishs maychaprise gdared avtoodses, gnbundlit fvtubios onwich aumch sechadsms as are known
in %11% LIHéI in@gtﬁgmb%m%ﬂtg%ﬁ&eéjéalt eci!taZlgal dL, &s.PT int nedia may
e malntalined 1n positi etween the printheads 51
during the cappi ng operation. Each of the capping
WilRRhRcEanBSA adliflGstrate i@ Figl@I7altd 01T, AS pralmvdia hdy bE ingidfaiedin position
et ai |l above, %O I n the mechani sm shown

des

between ed’mngeais@\%?mgﬂw “tRRo® f’ﬂm ex) printheads 51 are
Iocated adj acent one another and together define a

Ea@af? th8 Gaphibg A4HHars W b3 i coiitioihtion B bhwn if Flghira B 8RGHbEEH détdll dbbie.
direction indicated by arrow 81. Two cappi ng/ purgi ng
menbers 82 are | ocated adjacent the printheads and are

In thembdhapdsch shevinhin Figgp &84 to Do twolidpldk)einthdads Pl agflocpied aglfacantade another and

togbB8 defin R gapR6 Bhrdu ?pmlaqorﬁﬁnéde%aﬁegmdfu%e EXARR in@lcQ&tb%ﬁcﬂv 81. Two
successi ve prin 51 are turned

runs ri nt head
cappne/ P‘&F‘B%r‘&?”@’e’fsls? gf ‘°&?‘?d€8{a?eaﬁfef%ﬁ?aﬁs HOM® B‘ﬁ‘ﬁ‘ﬁg WP PP f° the divection
of pinsmédiadedt 0 a second position as shown in Figure 188.
Thereafter, the cappi ng/ purgi ng nenbers 82 are turned
in an arcuate second direction, opposite to that of
Whep eappipg ip sauigge fercxqumle beWﬁWEFgWSIY@”PHéms‘é%ﬁ&‘eaﬁé &} 41§ typed inan
arcBAROMA dirddtidnl MY shod-B4pping Arst JosiGonS€LREGd PBBibA dsGRowhaPIFuie1 8B.
portions 30 85 of the capping/purging nenbers 82 are
| ocated in nozzl e cappi ng engagenment with the
Theyeafter; hecrppiegriupging HPmbend 2anciimesfin arrpscupsp pepenkd disggdonsapposite to that of the

ﬁrs@*&ﬁeb'tﬁ)h | tﬁ}gugﬁﬁﬁﬁ@s@éoﬁmﬁosﬁgn AOFh B4 1gu1%3 3G MOWS sdcd;hdk%b%k cappmg portions

tic 18D, are e
55 Dbt BB P P2t T HRT AE FER G rajee g vk e Seicad chips 57
on gach ofitheepsioteadislSland t he cappi ng/ pur gi ng nenbers 82.
These 35 actuating nechani sns may conpri se geared
nmotor drives, pneumatic_actuators or _other suc
Actigiing mshanigns §3 and 3f cas phowmin logk dipgsampatic fogp m&f&l@&i%@f@ 18D, are employed
for et aipaie de@fibed @logdnext® bithesrihbadiEiChdthe Gapinghevdigesmbdring?. These

act&aﬁpgh%&%n AL x?é)”:gm Qggeeafed %Bﬁ%@g ?r%[lrﬁgtg Fethobr %quch mechanisms as

I's arranged t

are Kequwaj i Be %@@ff@emg tnh‘éftnelFtS’f iy amel Beshanisel dﬁe%z | es in
t he prlntlng head chlps 57. An extractor tube 87
ee étgp?ngg?pur&mg member Q& mc orates Q Bqug%cham ef Qfg(éee%lgtqli%] q gﬁﬁ%a?ls arranged to

or otner S evi ce
recqive mpptesipl tl@zls fngged from the nozzles in the printing head chips 57. An extractor tube 87 extends
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sucking material that is purged fromthe nozzle
environnent of the printhead. If purging is required
foll owi ng cappi ng of the printhead chips 57 on the
printheads 51, the printheads 51 are 5 turned in the
first direction through a furfher® angle, as shown in
Figure 18D, to a third position. At this third
intp g®ichamber 86 el ipronmetthdad sehenyemb ¢ adheesubtotcritatd vadlindeeritter 52 for
subifle RANRGY € p B B0H (RUELI0Bimbnl 1 R AALES | S
etfected. T7 purging is required i ndependently of
cappi ng, the printheads 51 will be turned though the
If pudgihg i€retnenad foflévaip caisﬂn@ of thé prntHea chipes7t dnitlredmpxneeﬂstsilame fdiitheads 51 are
n [
m&rrgﬁ e h}iga%)eé?lg? {ﬁ?o‘ﬁ%haa' EB&EF %@‘ s aodh &l@?gm%alﬁ’ﬂ IR 15091&15119 At this third

ers Int osite di
popjijon; theepripthead ghinsiid arsdastiedrdispest tuchanhsrsh md prigig pirtheforrdea it effected.
chips 57 wll allgn with the purging chanbers 86 The
If ]Eufgéggagr%%uéreglgge e tlg op cg %Ifégt%eﬁ‘édn ea?iﬁgiﬁ ill ge #t Ol e fu 1 extent from
thayfjrst b ttlﬁéudmmmﬁheeﬂuqtmg mechangsahs 83, armhmapptnlg/empmg mmbers 82 will be
mﬁ&dﬁ fhe Ewsub eremm& e BREhtihd Ind2RBishi )Rk W BhtHeRELNibS57 will align with

rlnthe %} during the capping and pur gi ng
“S ach of the cappingi purgi ng nenbers 82 has

a conflguratlon as shown in Figure 19. Thus, each of

Tht t‘a‘f) mgﬁl%f u%%ﬁgétﬁgs rﬁ@rﬁp Sé'ri%rnﬁa mCLQJQQSJe%QS%n@d %gytus without interfering

I on and, moul onto _or otherw se secured to
w1{31ﬁ1§ moBmt 06 Bt fnsﬁa Tgusctawnh@edﬁdnaty Ibaﬁalﬁtélmdﬁ@poaﬁon between the
prihthda@ g1 alting tHe@sppig add fargd@lopdradion. 101 whi ch surrounds t he
cavity 85 and 20 the purgi ng chanber 86. The body
portion 100 is forned froma netal such as al unm ni um
Eagjyof the gapping/pirgiieimengppra 82 hag 8 copfigusationss shogmdn Fiprae apipys-reeph of the
@Gfg:tphx@iﬁg {nhxﬁ&%slsd lcdﬁﬂm’&d@ e bbdyRorR& 100 exd, hibklded | br&o &ememke £do@aa to the
ast oner

bo%’ éaoreno% él rc?ﬂpfl% p%rtéornf av1rl1§ran gxtelglg-ll-g g)lmlgeg Elﬁg r{l(ﬁl IBP eauads the cavity 85 and
thecpmgpls cligthber §b.| E@tbpdy@blyloram ig formed tigraz metpl suczes zrhegixintn opffom a rigid
plabtRS mREiaD bad ek AP pBkio ﬁﬁﬁdlﬁé thé RSodRtfoh N 151 R38meddontiilelateimeric

both the capping and the purging operafions. Each of
maferidl- cappi ng/ pur gi ng menbers 82 may be forned as a

one- pi ece nenber with a length that corresponds with

The h;aﬁortgtl 1@1 i pcu tet aﬁ?gynﬁ&réa%o &ﬁ' & gxe ?ﬁntﬁe&d m 5‘p<§>11£c9€eMd the adjacent

from conj ol ned shorter-| ﬁg ions that have "an
regigg Gf fé@%&%ﬂﬂ ZéPthf Frok efrthearsipads H Wbpﬁé‘te cgiping pd the purging operations.
printhead. 30 The nechanismthat is illustrated in

Ea hI oghlxr g%Plggé qne%b%rg %x%yso%ge ed a?% g&e%l? men%reg \91% ag%g{hgl%?

ver ow a si'n

COI”SFISROH@MQ‘F‘} that of wiptirjthepgbto @ﬂ@ereépblé@axhqéqmﬁ nt @Plpléfd§h?ﬁegh¥gth portions
thabIRvEFREEYEE lehfth cadG§ORdidtd @i ofvhé frinthéd. ar cuat el y

noveabl e printheads if a duplex printhead assenbly

were to be enployed. The turret 90 has a generally
Th¢ m¢chanipon that is dbystfated i Fagures A0A md Breowprisssagttptae @me 99 that is positioned
verﬁé&h?ﬁ@&v 4 ém%fe Qnﬁtﬂe@d Wﬁﬁm@gﬁ it! vJ'llll bSiniaded hadwo fuRbts mlght be employed in

substantially the f | on ihal 1 ength of the
assbci,lqtlﬂn Wghta'o griuateip}{%o e{[}l.erpgnthee £ glgleéprwhgat éﬁserglily wege to be employed. The
ture eR0[hiad Wpenapally triaggnla®niiguthtion ip biog sagiodnel friseiend9 Gntethe pdgs as illustrated)
for sﬁﬁtgrﬁ(a\ﬁyl tﬁeefulfl ﬁﬁ&ﬁdma E f%ttﬂﬁﬁ‘& %ﬂé Ae& @aIsz ﬁkaten bllsta capping

ri ntln e platen 91 provi
P°@?fp"§ci‘f“%*‘§“€ﬁ‘”%6*‘r“f‘?ﬁ‘l9 ﬁprtwspefﬁtéedﬁa%weed t hr ough the
prlnter When capplng and/ or purging is required t he

When gos%{)neg adjacent h%i I]]us belog%rthe %rgl in, eheacp A at%’ne ;gat%n J 1 growdes sde)ort for normal print

me@te feehtmomjl ﬂwemn When %pmgﬁnéfeeﬁutmw r@(hlee(t tp pirei§0 & initjaly lowered by
a fifSP4¥RBtng Al chiakisrh $40anP Wirdlhtilby G RABRNGL AR InBehadidnOI3TE PYsitivh thdcapping
the printhead 51. Thereafter, the turret is again
rai sed by the actuating nechanisn194 to the position
shown in Figure 20B
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When the purging chanber 96 is |ocated in contact with
the printhead chips 57, purging nmay be effected and 5
the purged material be sucked out by way of an
extractor tube 96 that is connected to a suction
device 97, such as a punp, % tlkee printer. The
actuating nechanisns 94 and 9 as shown in bl ock
mdihbag?a ani@purgingfcbaniber 93ely aligomgar wisthshqgeathed 5Sholhereafted khie st is again
roiABY 8L i AU AL R 34 Bty G AN MEELAB] S5 as are
nown 1 n e art for effecting novenent of 10
relatively small nechani cal devices. The capping
Whe ﬁﬂe@tugﬁg clafiber DHR 1dpatédh Bgtatrihad e priflieadhipd Ol Plugidy insy Helaffected and

the qufguc? atex%al tg sXcke@o%pb h a\}llgigntez?jﬁactor nl{ o3 H’tra%% co rcrtg%r%) ét rsuclticr;]n device 97,

ustra

SWéaehm@Hseﬂemnﬂﬁlses a body portion 100 and, noul ded

onto or otherw se secured to the body portlon a
ca ng portio er havin
o R et 15 B Bpts SR TR TP Rl U PR Risgecwed motr
drig@yvintumaiQf uatdiy er stgddyhepmwmn@ms 450 kngwif ig theed fof pifating movement of
rel R EIF bmalShieinRs a@hddfn nium or froma rigid plastics

material, and the capping or purging portion

(|nclud|ng the lip portion 101) is fornmed from an
The bzfpﬁihplﬁaﬁljemmi’ﬁd he jn@mg chimtbet 93as ounteld @rtheliGiiet PEmay each have the

co&%ﬁﬂa@&g%ﬁ"l ?ftle&:igﬁ} ghrgF[ eIﬁie {lj}ﬁ)sm'atycf h I%Qxdin EJ&E %é' éoﬂﬁ)ns@?'gbod¥ portion 100

I pS ectirvely an adj acent region
and, peulgpdiono iofRfhertrfescfed EdbTPodY POrtiol: 4SARPINE RUHRAOT ing sparpigghaving an
int€R31Q fded 1Ppoffibkd g)n f@t dﬁﬂ@ﬂhb&fca@@ 102a ITh&RRy pditicd 10010 Borm&l from a metal

suég > a\tiurratmarfgr {ron% ehxgguy lasluis n}gffﬁ e od Eer tures ar

O g O %?.r p ngltnﬁp(% fon (including the lip
porelsvt HOALis frmedtfiglyan g‘est@}ﬁnv\letgﬁer@f a port 104 and a cent ral
bore 105 of the turret 90. The capping menber / pur gi ng

chanber '92/ 93 na fornmed as e- pi ece Wi .
g RGP AT e ot R ERORER O RCHE St 51 raevel b o adjcen
regimiofthbyprandngszbne of edgh otbqypistieads 51 In tirepryse o Ethd prginecbhdnberfi3, an aperture
1058 BJO%JHQ@ a%nﬂ’hty%rf sdcﬁ&glthnes aﬁ:%?&vld@cﬂ %1 tBJ@Lttyh@ﬁl f% c@ﬁect with the extractor

ggre gate th cor respond |ngﬁ
tubgy t’Pt‘f‘Pé{zQHap"ﬁ{sl ‘é‘ﬁ‘déFT"E?lll?ﬁrﬁlese"f “’Fﬁbg use of the pur gi ng
chanber 93, the nozzles 57 may be purged directly into

Th@&l ﬁggel{lén%r %ﬁrg% nﬂ&r&@ﬁ mg}e q‘éxﬁlm{ Q%rogé Iglﬁzrel ﬁxerﬁgeg @gh é lgngﬁxsthat

rgin turret urret Is
correétoatsedthtﬂet fiths pPEwhead B to pe 2arcd orptbem‘te &tmedtff?e PEeiRK TRy length
pottibtthat Bivé dnlapGéch@teagth tdrredpo@liip@sStha IfhagiththBadcONpri ses a
rotatable turret 90 that is positioned vertically
bel ow a single printhead 51, although it will be
As gmalemative trothe dseef thepurging erambes 9psithgmozzse Stngy be pereeddgyectly into an aperture
We&%d (RReiMefeRed VB aPufzHR bR erR VIR ARIEwWHRA thB tAeaeB aled to the
%Iex Erlnthead assenbly were to be enployed. The
q”??“? 8%90 has an axial |y extending body portion 91,
a longitudinally extending flat |and portion 92 and a
Thé 8&9&1&5&%&9 gllllu\{tra%ttmgtrég DL &ﬁ%ﬁlblqseé aqggtatﬁgﬁl;rét@@ﬂl%s pos1t10ned

The eccentric ﬁortlon he turret carries
verpigstiy PAUeh ﬁt’é}emyn%%%t & a‘#ﬁgghe%lbm@dﬁ%m {3 R ightbe mployed i
asseuidtienaligh twb arcuateliiisdvadblel pﬁhtheyidshheeduf)]di prinkbeqigkdamblf werh @ be employed. The

tung{ do%ﬁ a%%%gléfﬂéﬁteﬁ%m?%&%% ﬁgﬂ g‘l:ﬁggg% udih Ext&fgﬁmé ?Tt |1a9&; Fotrt%g 92 and a
loneeadtnpltmxe@%ycw lgrdpartign?® 96. 0 14 The flat |and

portion 92 of the turret effectlvely forms a platen

ThﬁC&énmmangm%n 95 U{ tarreé Qan!ée(s) ﬁ ES F%ﬂtu 1{153% € Etﬁnr&mlg cawgmg membger 94 that extends
for sfbstantiplisiafyb lvagsh efftreprigthead i CHisop# pungingrphaibar 959s lpeated within the turret 90
Eds ROthe Bt RAd hiﬂﬁzaﬂﬁ&étd 96.Thus, when positioned
amgﬁjacent (ie, lR)Jlj)st bel ow) §ﬁe printhead 51, the platen
as defined 5 by the land 92 provi des support for
normal print nmedia feed through the printer.
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When capping is required, for exanple between
successive print runs, the turret 90 is rotated to the
position shown in Figure 22B and, due to the
eccentric positioning of the capping nmenmber 94 on the
turret 90, the capping nenbe{ i s°noved from a
non- capping first position (Flgure 22A) to a second
position (Figure 22B) 10 at which the cappi ng nenber
Thg ﬂat 1a§1d b&'ﬁ&tﬁ Gf ﬂ’lé’ll'lll[i]g %ﬁécﬁveﬁz%s B ﬁat%ﬂ&@ gﬁl@@fﬂg it idn {hQSosmon shown in

print hi ps pri_nt head 51. (% ng.
wee&%én%lﬁed@? C?nétltbtedm la%ed maggn off raé%%ﬁwmgﬂlwéw*v drint medflis fod during
mﬁﬁr@top@ﬂmﬁlfﬂixh @hdnlpositrinedddjacehh(@ jusvBabrgniennthaay 51, the platen as defined
0 act uat or or
o SR o o Pecd SRR TR o i 8 BB B b ™0 18
effectlng nmovenent of relatively snall nmechani ca

WELB VA RS is ré&hﬁﬁ f@x%@ﬁﬂlk&;e&&eeﬂ dﬂ&eﬁﬁZﬁﬁn@ﬁmﬂl the tu@etl90 is rotated to the position
effegted

?VW in 1§ur<r: %2%% d%é'l to [El}e%tecclf:rh G poFlﬁl mnﬁ 8%1? %g;?m 93 I(;t))ce:r a9tQ gna %%Rl\fr\n& 90, the
capping mmbczrllse@ve@‘rml anengadingfitsenopitidn (Feve 224 0@ decprsipositiqngFigure 22B)
at 9&&5}%&9 &Q@ﬁ@x@& 0% 10ted bezzﬁfca;ﬁ)ﬁlg cr@@é’etnetg Qith el pré@dad chips 57 on the

_naterlaf be sucked out of the purging chanber 95 by
Prigs?dt an extractor tube 97 20 that is connected to a

suction device 98, such as a punp, in the printer. The

Cﬁj@tﬁﬁhg &FW’I 19&0@(&d ﬁp g@c&% réquJdrll&adoH bf tﬁé tur%p 9myat Hl@dﬁ?msm may

Iguration as illustrated in ur e :
comprise; 3 esest BECHETDEPRLBSIFEEOr 4T ﬁdb%}hebw%?w awdm%‘dn the art for
effodibd fledmean bQeladvelp kharmdchicaldetideed t o t he body

portion a capping portion having an integrally forned
ip portion 101 which surrounds a cavity 102. The 25
Wlnye @y eiporiiteanzziea tq by effepradetbe tres raiaterde Bp Pasiiehshayp in Figure 224, such
tha@ihbl PAri Y6 s Mo &fed f)dl&mtlancfzﬂ@! dd Plra@tniatHal Rfiredtddadte thapdgifidt@amber 95 by

wagl 8 tﬁ?'e;g)%ﬁ g’%rgg oag‘?néi lie suc I‘ I Cgof h gur!gJ ? 0}8111% b? Qy vgfagl ?n: e%trr]actor tube 97
thal 9 torinerted & d spétion dévicy 9% ensh aanump, in he mrinter-ound t he

printhead chips 57 coIIectiver and the adj acent

regi on of the printin of eac t he printhe )
o oty b fiae BA T3 e OO AR R T
Thudllidtrated Merabehgothpophadbdyporiat Hmlaad moylded Ohty dr aiphwifeisesured to the body
pom Gk ép@ing p Vﬁ%@\%g‘lﬂ ﬂtjaglgaﬁy I‘onﬁedfhly B&Ldnoml ancﬂ Jﬂﬁo&é&%ﬂg 102. The

and purged fromthe
boﬁmomoa &¥ds fogned Gorp @ meRlsueh 28 aluRingm 05 BorR B Fletjes Fcpploend the capping
pofiap@ichgingeheportiohhel ) e dfonia et m&4 namylalbe f or med as
a one-piece nenber with a | ength that corresponds mﬁth
that of the printhead 51 to be capped or it may
The by prstépnflloppasiolirral prafsustdde suepund dhs grinthasd phins éﬁgo11PWmly and the adjacent

reghﬂ\bethaﬁuﬁa@ioﬁeg@%&h oBiBe ﬁr@ﬂh&dhs CAlsb er&m@m@l i10°gndy®e bﬂaﬁﬁed(bf be lined with

r.inth es 24A, tical
a hP'(S‘P]&lg?l? g?teé'la or Sgﬁ%&ﬁ&l tleréﬁl "de gpen?mc’ghugcr)]n tg?n ﬁgctxo m.{?lab?pgmﬁ meber and
whpthérfludithahia pirgeg from tigiprigthead site betehpeed] M or H@md/ imythe cpnping member
mﬁll be understood that the nechanisn1night be adapted

to a duplex pringer, for exa t|n .
Thpfappips HGRPHY 5 PhiPHRAAS? SRREIs gﬁﬁﬁﬁrﬂrﬁémgﬁ%ﬁ% s PgPaRgs il thetof the
prifitBdi 5T ©te cadfedOr it thiy bEempifdracnoined shater-leggth pdrtient theihed an aggregate

ﬁ GRuprises a carrier 90 which is
1m%§§5%§%%e 1%§¢¥%g% gEeIOM/and in confronting
relationship to the prlnthead 51. The carrier
FiguR€ DA) Blaid @ Giagarfrhk3iodne illuriteanrGppink/pltgitg MechhrnisiGipplicehlanalk printer having
a slnglg ﬁ{:’: ch{ 1r Elsﬁovgrd it S § Pd?%s é {hgtlxl : n%&? %1% Pllxe I’?‘Sﬂ%’g toa duplex
png@ fosexgannnlebﬁepayatwmve@gtﬂ@ pmbeaé&a’fheil @Ppwnéfﬁw“famgtl%ieqwed
has a |ongitudinal |ength corresponding substantially
to that of the printhead 51. An actuating nmechani sm 94
is provided and arranged to effect pivoting of the
cappi ng nmenber 93 from a non-
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capping first position as indicated in Figure 24B to a

second position, as indicated in Figures 24A and 24C,

at 10 which the capping nenber is |ocated in nozzle

cappi ng engagenent with the printhead chips 57. The

actuating nechani sm 94 may cofnpri°se a geared notor

drive, a pneunatic actuator or such other nechani sm
ThamedhagnisktBans iliustrateld én Eigures Rén togT domptisesrgraniondnaivh ispbsitioned vertically
bel[w@ Iatﬂltlﬁ yo%hyngﬁé@faélonwtb @ 'pﬁrﬁileadj L\ Iﬁ@émemco\%ﬁa%s & QQBBJI] 92 and it has a

I's required,” for exanple between successive print
longitpdinal length corsespopdipg sHestpBiAlly %ﬂn%afyhcs‘iﬂn‘bragi be pivoted
fronithe first to the second position, as described

cF r1a11¥ ?‘]xﬂeng ugtacaggu{gtewn(l:etmlbe vogH}\/ ﬁﬁﬁ%& toq}te c‘étjplg 0%1#8 lFas a

e carri ate as
loneinétnalﬁ@ethberwtltﬁesuwanwlh @atidit Sflh%mdthearl ﬁl ef f ect,
define the lower margin of a passage through whi ch

int ne tran orted d nt i
Ao PR iy AR ot P e o o B By o3 rom a on
cappine fiseposifi@ras Qlﬁlcmdghflglb&%s p sdcond @obition|ab infigdtegiin Fipnges20A and 24C, at
whith B EERL metb eV fo@atédh@n&ap%mg FBIEDRIn: Wih theSprinfRedt Rips 57.
first position and a further actuating mechani sm woul d
then be provided for elevating the carrier to the
Thé £epating @tclasipp Pgayposprist o gearciVenr give, g ipmymatfc attheor nosnet wigr
mek mgtﬁ) asqgknggvxfl 1%(&?1 %ﬂ ’forteﬁ}ét Elﬂeglt ﬁéﬁﬁ%y gx?’all'n%clf%lya@ E&Qest Y
e position shown in gure and” purged materi al
|s directed into the purging chanber 92. The purged
Wlﬁﬁia@ﬁlhg?hls rew'tﬂeh f&%xﬁi}b[‘elbetﬁleengﬁcc&bibe @it duidethapsihg endEraI Ry simply be
p1voted gd’n% t\ﬁ’a Mrst 0 the secoeng gos 1%% %rﬁ detscyn & a%gvrg:%\%%ut efi"ﬁ:?xg) narrlf &E\?eglerit Ot the

1 on devl
cazmr 9@ nin gHist cage thgtoprvier @Plﬁanigmmsmfl nsew@iﬂn)thep’urtgf@dﬂ and in effect,

defiiB {ng [dw@i md¥BY ofd®addige @Edugklwhiby }Qﬁﬂlﬂﬂédm&@&hipﬂtﬁdﬂQuﬂn@ ahbi@al prmtmg

cappi.n mber when the capnpi ne
oo EE B AR pROrPE LB PrcaEl P el driiiats e begy ve
priffhred Elapen thy cappindeemt@B93dsin Hie Vit prsitign aﬂré & furthet a¢tentingraechanism would
thet B grévided RO 1l0BY MR GG ME RAfiteFLpRhd RBitidd, | Ustrated in

Figure 25. The illustrated nenber conprises a body

portion 100 and, noul ded onto or otherw se secured to
Wlieﬂiiﬁlrbﬂgiy the ﬁdszl'z]ieiom to ba eff@pditrgagpdg imember DRy pivggedn the position shown in

F 1g{érg %?Ig 4 %Jé) gedfrﬁ)aﬁg abclulaaemg hl.e Bﬁgxﬁ%&mxht@h StiL f)tgééﬁ %teﬁal will be sucked

oo HE P D P R ¢ ishon dvice 95, such s
a piifRd, Btherinterdl mtdantahﬁnatﬁc&{i)ﬁhgé@erp Qiot shown) fnhr@@ﬂ mad:nm @naty Beditett through
ort. Qn 10. from an
apeg“%resl.tﬁ € f:ame%) r?ber wge capgmﬁ glFrlnlb gr af y C N n? %godlrg gégﬁ{on shown in
Figaray H4dundiCt he printhead chips 57 collectively and the
adj acent region of the printing zone of each or the

rintheads 51. Also, th it rovid or ,.
T TR ORioS Pt PR ST ottt BT e e PGSR Aol i
Flgnratze ﬂhalillvstretecpen@ierngmm Holepdirtion ¢ 00 aod r@bldtcttetoovapﬁmrwige secured to
%101@ Ay gapp ibﬁ 'ita\);xlgléh gttegllaﬁstr foi'n?ed QH fxgﬁ‘&il lt)f @ms&rhﬁnds a cavity 102.

printhead I'S be expel from or retained n the
%ﬁ"i‘ﬂj’n M@Fmed Agmd me?bsuglr aga][uglgu%’& W4 ngd plastlcs matenal and the
capﬂmggfrt&m(riﬁilndik@ theVlipipbrtiotston Bit formobdfilomxn astantelie@adsiabl but
it will be understood that one of the printheads
m ght be replaced with a platen that woul d define
The Iipgertionrtitl éf nerigberaly onfaeed &0 sprarunpibe printhsrdrbias Sgllectely aa%the adjacent
regign Sﬂ-tﬁhﬁﬁtﬁﬂingfz&{e of éheh &&&@)hﬁlgeam 1 bﬂﬁo thB advity B2ty b@prowded or be lined with
es

a h)fdmﬁobm ma?engi or i;]léydrd)g E e%ena{j d%wnd n[g g%ongh ﬁgnctbon ?gxe caﬂ)m%member and

in-con
whetlesk étlii tbntss’muggeéﬁmn thaplelt@wamép expeltpg fram genetai@eyl in fie eapgihg member.
whi ch print nedia (not shown) is fed during a printing
operation. Wien capping is required, for exanple
bet ween successive print runs, any print nedia that is
present between the
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printheads 51 will be retracted by rollers 81 in the
direction of arrow 82, and a cappi ng nenber 83 will be
directed into the gap 80 and be positioned in nozzle
cappi ng engagenent with all of the printhead chips 57
10 that are nounted to both olf6tH>e print heads. The
cappi ng nenber 83 is directed 1 nto the gap 80 by way
Figfes 264X amB dipgragmaticely8lusaatelduplex prittheads 5 hippt irtedhanhdsrstoo@hat one of the
printicaB{HRI %@sﬂeplfd&a whth T,E?[LA thd? g,omseﬁﬁ@pma%amggasgagé Br fritEmedia and

esi re(ggposu lon. The actuating mechani sm may
actas AFHPP Ora‘h“gcé%“’édﬂeﬁ%irét}a“ﬂfolbeée“‘&ﬁ‘bunat| c actuator or

ot her such nmechanismas is known in the art for 15

As dﬁ t?a‘%edl 1r|;] ﬂqxﬁes\égggn%tB gx]; tvcl;oe lngt‘innggadyS lsap%l Lm&g& Q%Mﬁ%@ng relationship and

ed to co
arg sh@raeeé h? # eAntsp F‘Pg’uSlU‘V}f“&’cPé‘Bt @ﬂlat(rweshpw rrﬁtfmgg pringing@peration. When
caﬁ;}i}igss redulrech 1253 ex@mplg S@&J@n ﬁdcé'éss‘ixja grud nn€ Ghy Iﬁ)iﬁt r@édlaalfaf 9 Presat)between the

pnwggx% (n’lzgetrﬁ%acte l?yrr l&efsg% n(%uacti_o te a.rrgwé%1 an a%g???n]g b ger§3 will be
dirgqtqorimx thergep 8D yndéve peitioned utltvpezld @prgttghnzygentehtevlﬂ)rall o theeraigthead chips 57
that e hD&t<a 3PRIG 14s83 may be formed from vari ous
types of materials that have a sheet-like formand are
flexible. The sheet-like formis required in order
Tht bepping taembeaq3ps digetevientd ee gapi 8¢ by wba)f b resplot gdteiShdrd ah ipduating mechanism
- I
85 qs%h&%kéérﬁiq% *rogéﬁﬂ’gg%gh g@ Iog §1ng4}1 ﬁltto c?eLGH)'?IH E&P?Bltx y’Mlle g&llgagl:iqgﬁlﬁ%ﬁel%nsm may
corpigjise perAist @otpln@va P’é"&?‘i"ttﬁﬁc%ﬁ“’r aho@r PR PPopRRisELp iRy SR ip art for
effgihyve@Bméd 6f reapply Bigallokeikal digkes. he pri nt heads. 25 The
mat erial fromwhich the cappi ng nmenber 83 is forned
wi |l be dependent upon whether sinple capping is
The eqqp}pgre@nbglrls dilvertsignad te MCrélmgmﬁiqgtmgélﬁ@gqs of the printhedds Hopnd, thus, it has a

defth @omé @redtds Of doR B agﬁswatawqgﬁdo thdd bt tammmemu an¥Blvedth @i the
i Nt n zone nt he . For

R e o apes e e Aol o e R R BER o1
hydr ophobi ¢ properties, and when required to assist in

Thp%%}lg}ger{bg%trﬂa9 Bec‘fo;ntég ﬁg}ﬁkﬁrohﬁg’pe%igﬁhttengg m%k\%gtsﬁe‘ét-lfk@ rform and are
dr ophi properties. orrrermg%terla

ﬂe’sﬁﬁpfheg@eté*& foga eaignein 58 A caRE e i B insge “t“h%e
reldtiatly edrrowngayt drthaatvillmgatly meq:nqsemt Isseweamttle p}pﬁﬁads &1, knddflekibidityrisrequired to
rohegh b€ BrideldGa
en%%tﬁ%ic#}eg&oﬁ@ e ?%‘s’ee%%m T Sgﬁ E‘g Edﬁgﬁl‘ i y ex %ﬁgl t IBa >
degree of conpressibility |n order that a positive
Thé ﬁaertai @n m&c@e mmtmebﬁeres isd@irneshi@ide aerpehdm ol &ihétkxa simple capping is

reqalred .OT v%ﬁ]etlﬁr tge caﬁp gnme Qrelsa rg Sulrecp agso z%%so 98@ p”Pg”JJSk and other material

e Ca
awghcfepint thmrmg;zonemﬁ éle egﬁmdqgl’ormbéﬁppsls ﬂﬁfngﬁtlal whf sisplecgpd for

hydrb268id ﬁypﬁftﬁﬂ alﬁlhﬁgi @qulrf(pto EQ@% in ﬁu%dl}]g»lfuﬁiztléﬂs €he n%tehél %ghdbeQ;Elected for

I rec nt o er on pbe
hyc?%@@xlc gro?e e& Hl‘ 3?‘1 g)gnelr ngte a? P@é& omprisp ﬁ E geél éheg?op{aﬁ ics matena?and the latter
mapag piighgcomprisgend opéu dell silichnelmdteriabry mechani sm 86 i s

shown in Figure 26B for this purpose. 0 17 Fi gures
27A and B diagranmatically illustrate a sinp

In 35 e Yepty Be praterial Sy ehighthe wpring fpemen i fopped U{Hb‘@ﬁgﬁﬂa a@bﬁﬁ&fw of
coﬁ;h@mhﬁ@@fktrd@ thatalpsgtiva pfattive Brde tight bl epthtdixhed ardamipeined betwdem the
priﬁvé;étaﬁstlncg %fc’ %&éi}rﬂgeménlberj‘@xﬁagjﬁe cgp;%%;&)&ﬁm a%llltegmr??\% ot? pc#dgx{o\ﬁa‘i’iy, 'the cap?ing
mepmpgr §3 mighitbs dormef! frimyaiersd shpgta saithet afuid Sie.gliavid by deeey) Giehplsglirected into
thelrdgiod @&weaa@ten@&s Wi chdhgexhydridaive MickiRks of e cdppRf mBiaber. AOuad delivery

rlnth A Iaten 86 and the single
meghamgﬂ?g gmgimgae%“e%%}afmﬂ%ﬁu@i through which the print

rredla is fed, in the direction of arrow 82.
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A capping nenber 83 is provided in the formof a
repl aceable roll 84 of sheet material of a type to be
10 described (by way of exanple) and, when a capping
operation is to be perforned, for exanple between
print runs, the follow ng opgraplons are perforned:
1. Print nedla i s advanced beyond the printhead
Figass 2Tdny Bldmgltainﬁatdaltyemtstrm snﬂplarpnmmba& Brangethent bitat vill be wderstood that
uat
thealgveﬁtﬁm %l?o‘é\%ﬁl%ggg?éﬁﬁ aum Sél lr 1e1 ﬂ&rﬂgﬁ%%gﬁ{e T;ﬂé%)t%%ﬁ pl?ﬁne-wr(glgipbe replaced with
a lgwepprngged r ol | 84. 15 4. The platen 80 is raised by the
actuating nechanism 85 to position the cappi ng nenber

The8 %eclhgmsggt a% l ellu%t?apeg Imnlg%ne% 99@%%'%9 gultXMlet fgr utsplg c alnakg gfﬁﬁja wide format

quire
pnpienhgmgga smsl@ rpaletheehﬂ iAf plaem;% anthe SH’é’é‘ lﬁ“‘é’é?ﬂ‘f)f ledefing, gﬂh%l through which
theRBIHedia BITRY, MGhe JFBIABEST 283w 825 Separated fromthe rol |l 84
by a cutter nmechanism 86 and the capping nenber is
drawmn fromthe 20 gap 81 in the direction opposite to
A dapyate mentiera isgpebvidyd ia the dwm 8Pa rejflaveblertgfl &fof shaes matapid ofrgfype to be
dedIBNR @;y “gy?’of* e%nﬁ)l E}Q V%éﬁ fzdbﬁﬂ@ 5p@ﬁt1c9@spto BelpeiBined @or%ﬁaﬁn%fétb&dfeen print

manual or ani cal dependi ng upon the size and
rm?éﬁﬁ@k@ﬂgaﬁﬁ?ﬁpaﬁﬁméﬁ@ "of the printer of which the
1. Brippédigs stegbalbegnd hoprirgheal asgombly in tREditiemoftalrew 8appi ng
2. %%ﬁam&mo%e&ga&i%&aa@hg flchihisfirEl Oyed 10 @ whde for mat

rrnter rse one
3. Fhig gheetclikp papping Werpber $dnigd frrpughrthegap 8% fipm ‘B‘Eﬂ"?ghg of print
4. TR @lafdn Bl taistSbyf tl%dctiuhih@tﬂ@]harﬁdﬁ&SM pasitia thd dapping neentber! 8B ir0fozzle capping

alaemd%“mﬂ%mpnnﬁadc he actuati ng nmechani sm 85 may
Fom ear e ‘or drive, pneumatic actuator or
other such nechanlsn1as is known in the art for

W}ﬁfl ﬁaﬁﬁﬁlé H8o H&‘éﬁﬁ@ﬂ&d b a f)lﬁé@é dp‘él@ﬂlcyl 1$5'H9!J Has Eﬁ@é’b?iﬂ]e&a,khe spent capping
ne 0O C

e 5GP o7 PE 1 FARELCS G TERE P T QAP mEgT D dravm from e
gatt §1usthe fitectivaopmsitevd it mdicated HylwowlB%- ect ion into the page)

which is approxi mately equal to the Iength of the

print heads. 35 The cappi ng nenber_ 83 or ned .

Feqaiog teEPRIREMETY FES iy anfi gt Sp dhe g2n § Ay HH%/%“&“ 1&%@? Of ichanically,
defefding vpsttthedize andfrbqaitédalperating ly@edsdf @@ pridterlo@whicirthe dapping mechanism forms a
paI{equired in order that the capping nmenber m ght be

I'nserted into the relatively narrow gap 81 that wll

normal |y be present between the printhead 51 and the
wnah b a@p@@nécaﬁﬁsbats nR&mted kwplwea BiahﬁM’Smiafpri’ni@e the aster dchaism 86
may, C(PIIB)FI%(C o??sl lle%l%y, 1so 1}]secg t]p etlfec%(th an% ée/f (? tvnéegg;ﬂsfo 1? %d Eh?ouglf the printer from
a rgdleotf the erint tadia. cappi ng menber and t he printhead(s) 0 18

The material from which the capping menber 83 is

fornmed w || dependent u f her si.npl e n

T g R B GPB = FHB BB e s BEh et
mectlagion #s0s ladosoinbtheart dor efircting nyergratiofirgkitiveln snad) infeehanipeh devicesal

away fromthe printing zone of the printhead. For

siml e capping the material m ght be selected for
The SRERREIFFIBFTCS HResared e ver ds eonfine Fueigess Pidhe nrigthepdsy 1§f*d flys, ithasa
widiutirgthediretion Gitd thenagd) Wiicina bigpedxaatelyi eginl tohie Iegthettheptintheads.

hydrophilic properties. The forner material m ght

conprise a closed cell thernoplastics material_ and the
Th¢ eapriegrmemhered may befprgisd frem Hasiopsdpenefdnatspeihthaidpye agheptlike fpgm and are

fle1B1E. €1hk Seet-like form is required in order that the capping member might be inserted into the

D

()

relatively narrow gap 81 that will normally be present between the printhead 51 and the platen 80 (or between
two printheads in the case of a duplex assembly), and flexibility is required to enable the creation of an

effective capping seal between the capping member and the printhead(s).
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In any event, the material fromwhich the capping
menber is formed will normally exhibit a degree of 10
conpressibility in order that a positive reactive
force m ght be established and mai ntai ned between the
printheads and the cappi ng negber during the capping
operation. Alternatively or additionally, the capping
menber 83 might be forned fromlayered sheets, so that

Thg Lter%ll gon( lvﬁl tﬁe Jag}gﬁﬂttﬁem% r 83 1s%§1ld %1%@ Elepgﬁetg h}goﬁ %gﬁjer Elfﬁf)l@ capping is

ere aerstoca ectiy

requﬁqdcpk Lul t@f cap}pir@g xeearﬁaﬁr 1;@(1%(}]%@@ abgagb ﬂ%gﬂ‘fy@grg%ﬂ( and athg material
awal Gk amtmgczahel oytue pfindisehd. %ﬁslrap1s¢amgaue ritdrial higta dle selected for

hy«gcr)];{;lablg?ro eﬂle and when equlrecg tto assstg gueréusf%t(ﬁgcgox}s f‘h% mateLQ ?m%ht be selected for

&0 "appl ies rran
hydpgibiiq p@ag@est Fes forimpn pepteripltneight mnmtlm clgenrdicell Pléqgvca @gtgrial and the
lat8f thdleriaPnibi@\W6thprid dn biee adlh siliddre malgdnani sm that is

illustrated in Figures 28A and B is suitable for use

in conjunction with a wwde format 20 printer having a
In gy egpng thp miatatish &org whith thécappingt rasmb@(s famebd twiinognatly bxéaibit a degree of
coBﬁrEs@xBili]@%jor@el‘ &gteafﬂoﬁﬁve @eagﬁfp forb nfidhE LGRS 1M G malrhe @bdtwAen the

daIs fe direction of arrow 82
prifpaepgiean B Cﬁp@nwmhefoqyan% the GEPRIGOBFHICB ALETBYEi % f‘f‘dlﬁ"?’?a&y e capping
meinB§ |33 eiphttedortned fronBldyee sikhie a8t tharatfiexliiala lighid ar 4 ggy) eight ige diyected into
thqu ‘?o%rbetglgeg ﬂ%kf echhglf € t%%(?fﬁakvg }h'lc f ﬂletc ﬁg HBmieE el 85
rovi or stor I ng spent sheet materral 83 25
follomnng a cappi ng and/ or purging operation. \Wen a
Fléﬁ&@ﬁ%d Bﬂﬁ@aﬁﬂnﬂféalinlhIs@at@ﬁnﬂﬁd’xfpﬁﬁtm%ﬂi arrdh @ine%atplid be understood that

the &vreg\#%n ﬁecga_pplfs to|3r u %%x arran&emenL inw h%ase El@l's:enlg?%g glaté{fgould be replaced with

(D

Fars advanced
algrer printhedd assenbly in the direction of arrow 82 or, if
required is 30 retracted in the opposite direction.

by st R Ao HEHE G TEN I AbLgHe orma
priftbrehagjapn sBigle prighead fie Arpddtdn 88 4ndttle sinigle ptirdkeed Yplefiwalza8y. thr4ugh which
e hF: o3t Aol Getbibiy t he act uati ng mechani sm 86
to position the capping menber 83 in nozzle capping
engagenent with the printhead chips 57. 35 Wen
A @m ghberS3 @rdvidad)ia khe f@ Wf £ @etioanlh replpeablirsip4ofdea taterrl of a type
§dcd GR OB Gpent TREP Sk terial 83
oo A5y Sy L 1 RS20 R T s
fol W@ggaﬁp%&mﬁﬁﬁmW%%ME“@W?o the take-up reel 85. 0 19
Feedlng of the capping nmenber 83 into and out fromthe
Wl%%g(éﬁg%ln rTOH I'ﬁ Oglrllsef ee %'I:'Sfer?leegrg 2 g)%mg}éll}et\rmée 0 p Zr‘l}ngtq%nfjcél%gvmé ogf:ratlons are
perfifm¢dne printer of which the capping nechanismforms a

1. ]ﬂ’fi\f I‘iledla'is éﬁbﬁmﬁ%&bﬁ& the ﬂiﬂﬁﬁﬁb@s@hﬁmrﬁﬁe dHBiok SIHREW SLordif required, is
%ﬁﬁ nmot Qr drive, pneunatlc actuator or other such
re“ﬁ% e

RRPHE FEi9Pnown in the art for ef fecting
2. Tiepltree B is Diveredbyedn iasteitiyg mevbdnism®echani cal devi ces. The

3. ’f}% lsll.leetq/}(e a{ppﬁ?ﬁ&ﬁbell §3K§fe@{ﬁfb%ﬂjcge vﬁgﬁg leﬁ'dn?dhe 1|3'ﬁ§4 o ﬂWtzg&hp feb1R3s.

direction I nt IS approxumtel
4. Bgakten $Os fared *fyé‘i*?g“E‘Ha“&i? mf%@ﬂ%}%ﬁ? Wélaa‘sthe “PpiRg TR E Y “Htj’zzle capping

endapoRlRawil the FEMhda@cHi@STEd from vari ous types of
materials that have a sheet-like formand are

When capping is no longer required and a purging operation, if any, has been completed, the spent capping

member portion of the capping material 83 is moved through the gap 81 and wound onto the take-up reel 85.
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flexible. The sheet-like formis required in order
that the cappi ng nenber m ght be inserted into the
relatively narrow gap 81 that will normally be
present between the printhead 51 and the platen 80 (or
between two printheads in th% cdse of a dupl ex
assenbly), and flexibility is’required to enable the
Feedirgaf ihoceppifig ra¢inbef et and eutTomaiseppp $lgnay datffcbed mmeaily tohmechanically,
| (
degﬁi&g%@tgwgg g%%%li r% %Eraﬁ[g s@&:@gg}g} é)rﬁ)lrrtgr o-fvt%nﬁcm cectfiﬂn%l meckaR#h forms a
Pagtependent upon whet her sinple capping is required or
mhether t he capping nenber is required also to absorb
The ac n? rrﬁe‘étia%ﬁ&égg gla)I{ cg)rl?lpn W 9 ﬁe{a.h:g%r to%'g ne%lnahc%\@@ eor é)a&fi@r glgﬁ
chmsmm leklloa’lﬂ lqﬁlmﬁfort?ge% aeeRent pigelatiygly PWH%‘F‘&“’M de"lces
propertles and when reqU|red to aSSISt |n pur gi ng

Thﬁ Vﬁ%& ﬁf%FTe %keg?pgglté %rfnilelgaé harg]-?ﬁlé(}t}f @1 t}rgreecgre 1n 0. theI pa%n) wlﬁifh is approximately
eqebiopreilagth af the wamtehds el | thernnplastlcs naterlal and the
|atter material m ght conprise and open cell silicone
material. 25 In any event, the f rom whi
i B TRED P PR TR it SPROP I «“—r@ e ke o andare
flegiiBlg I The shodt- hkmmpls eg@fe inl ordeythat the o#pgliag mbhigt mighthbe Sisdried @to the relatively

a%&@%é girqﬁat [ﬁ:o?mﬂkggf)re 5 b&%& e pﬁmﬁgd ﬁr]aqd E@bl@é@é%&%etween two

S an e cap urin

priptheedyin fp F%@ofeﬁwlwaﬁseﬁblywné @F’ﬂ‘aw %ﬁé‘fqy“&? o enpfds 1B BifHmM %f an effective
capp@ séaBfRPreBlthe GipsRatiende afd Gbpringead{spr ned from | ayer ed
sheets, so that a fluid (ie, a liquid or a gas) m ght
be directed into 30 the regi on between the |ayers to o
The materipbfionn whielf theqaprineanenthpr SR idfergedwillbp dependpr Frvg Whethes &ipple capping is
recfuﬁ‘edtoh %héﬁﬁf:tlﬁe%bb B 3ROV deflirkd 46/1@5bsot® Mhd varky, pulg¥dink and other material
g?ﬁg?g %m'rlnt Sggs 51 gre positi oned one above the
aw TG 0 through which print media is
passed, in the dlrectlon of arrow 81, during a

FoPJlﬂlﬁié éag_rgngQQeexﬁe@erlaﬂtht bAeﬁet%ﬁl ?xﬁbl@ Qrof;@[g@ @hd WAn RGMIB & assist in

oppagse faces Qsi tj oned ent the
PujfE ﬁwtﬁ@s hoaeLgh bgelegtm‘ fgh‘? YR PIAS R eI J“Bg?fwefd‘fawfiﬂémght
comﬁriséli clovedken ththﬁ]ﬂstlcﬁmmna@nd the fatg| triatedd ;(m@mpmpmse atd ogectelsilicone
n15g is positioned in the printer is noved in the
rection of arrow 84 by rollers 85 and the upper

printhead 51 is raised (relative to the | ower

afyieanh @aghhteldy fréh WB]GK tedabpigy meﬂiﬁ»@ﬂ’iﬁfdh&ﬂhﬁﬁnorx%ly Exnihitadtged of
001|11perest51 :J:l]lg %lr% %atkgz )})o th% a%alve acg tn}lrr%?ge e§ hghred é m n\ég ?%tween the
priptbeafit andthe mmmmbeﬂugwtbe @prine qnmqoe qumﬁtsvelw At f’éﬁlB%]é}d the capping

me%&r\@@ Rifknt R QorRikd iPctnhﬁy’bQﬁ siedts, Qo thth ﬂ?fﬁl%e gaQﬁ%H eh g§§7) nﬁ@hl%el c?ﬁcted into
enen n cnl ps on 0
g BV REA LS chang b s B ki e SPPRRESBET ¢ he

cappi ng nenber 82 and the two printheads is effected

In Ely mlac(ﬂm S'H&VI‘F 19 ?1g{ﬂ'9mA Cptr\xjo @&ugﬁﬁ%nﬁﬂea&@l Qretpbs%loﬁme zﬁ)gve the other to

actuati ng ni snNs
de%rﬁ 3480 lewg’e E’R‘CIHI?“é‘g‘F%ﬁWa?SEd f‘t)‘Perﬁl‘ieﬁ‘oFPfg‘HP‘@§l é%‘g 3 fgpting operation.
A 2836 cappthg @Bmbe@ BPhaOWE cppbed cappihefates BR)is pdsionbd adj#dedd @ printing heads and

Sh%n¥ggggﬁmpd% f&pgmgﬁéygheads 51, may conprise geared

I‘'ves neumati ¢ actuators or other such
nmechani sms as are known in the art for effecting
WHER VRPBNE reqhired,@h@driny@édya tha BpbditioRRIGH e prakdr isd@Véddete didedtion of arrow

84 ggl.%llegsa#pa :? &eéupger SprmthTag S{TI%¥ a&? relalttjve t% terlc%;ere d; %headﬁé)%%rag:uatmg
mechamsm 86, as indicated in Flgure 29B. The capping member 82 1s then moved rectilinearly by an

actuating mechanism 87 to the position shown in Figure 29C, where it is interposed between the printheads 51
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cap a single printhead 51 or it may, for the capping

function illustrated in Figures 7Ato C, be double

sided. In either case, the capping side or portion of

t he menber has a configuration as shown in Figure 30.

As illustrated, the capping nber 82 has a body

portion 90 onto which is noulded or otherw se secured
andlocaldd ilCrapdd dappifpehgagauentathithegriatheall ctidGr an boh df G prxahebdspPositive
eof Bt gy WIULF SRR AAP N & (NN 5ok 8 LR s o
prigtheagl  hontosthe appieg pmRe8?cs material, and the cappi ng

portion (including the Iip portion 91) is fornmed from
Thf) gcrtual a:nt% glig?lrsxlng X Lm‘é g{l a e%ovs{n Cl)n @c&crk rdga xgxl;l%ti% orm%;l' Fl!%uﬁes 29dB and 29C and as
empwmﬂéor@ﬂfece@g theedstoriped|mpvereeits pffee raidfherde il mayz@mp@g Regred giptor drives,
pn&dﬁﬁtldgcfciuﬁl&% Bt dchBRHNasQfe khbieh i ik ek RESFRSinG doveMeHQf relatively

e avity 92 may be provided or be lined with a

Smﬂyﬂ?%ﬁﬁ%ﬁ??“ﬁaterlal or a hydrophilic materia

dependi ng upon the function of the capping nenber and

Th\é\’t]a%hnﬁenﬁﬂewz%agl Q@‘lluétﬁte@ﬂﬁ‘%ﬁ@ 36 r rispﬁsu@ié—smemﬁéﬁ{)ef §he§1 ®quired to

be expel fromor. retained in the cappi
b 40h dﬁ:.xge &% bé double sided.

CaPIﬁw%“g%Fé’ﬂb‘Pfi‘@S ey, forshe carpiie fingfiogltystaed p |
In EithErede, thid dapping slde gottiod bfalie nembérdsyranaiRumMiidntas ihbm in@fgue R
25 printhead to be capped or it maybe formed from
conj oi ned shorter-lengthﬁgprtions t hat have an

Asa@@‘ﬂ’éﬁ‘ée&l@am“@mer@é hasad r}pglitiﬂrg%tqgtotwlpgp isggouldesior otherwise secured a
cagiping Pbri&@aAvinglddentd gfll@ Fordd 11 portSiha vehicl Surfindt h&vﬂ:}é‘qap mody portion 90

is ormng go a metlalI sluc Sats z:#}g‘rglgxgu(llop frg:n|1 Qréﬁu? }élasg%s mr%makd ?x!: %gmg portlon (including

a cavl
therlippetior %glsm&ﬁoall antehmmqnsmptmaged froma pr| nt head
during a purging 30 operation Purged material may be

rected jnto, t er _ejther . qf the .
THE oy s B e 6 S o P £ SR i e s
regmnloﬁﬁlhlaaxdngzhnqag edsH o1 the pmiotheadeSc Alsdy dd cavity Pomay be etoaiildd or be lined with
a h‘ﬁﬁr&}ﬁo&@&lﬁ&ﬁ%% h§<ﬁ)opﬁilhgh{£t§§al gépeﬁcﬁ}xgﬁgon t%lﬂ%ﬁoﬂ Jf glle G%%ﬁ%member and

bove, each print rovid
th)‘nh‘fr dipid gt it P‘Lﬁed freym Fhe\v%?ﬂgﬁa%’a phe é’épe‘i@(fmm?h@tamf‘fb‘ﬁ EF £3ppigg gember.
arrayed in twelve rows 151, each having 640 nozzl es,

Th%\%l‘&:ﬂxé 4 en{bnllﬁ Qezi%im%d §chlao%é glgcb &e&gg%h Ehé%ﬁ {ﬁpc%orfesponds with that of the

nt rows agger e i stancé equa
prigghgad fode pappd of f§ @asr fmf %ozlﬂoewglmprﬁgleg%h E(’ﬁ%?PS that hiyg g yegregate
lenktA c&@REpohdMY tb HatROGE pringided m d-way bet ween two nozzl es
in adjacent rows. Also, there is an inter-nozzle
spacing Y of 80 mcrons between adjacent rows of
Thewteri¢resundegedepf the tapPppmerahjenasaliustrategustigifre 10neey hoforped gvith & gpvity or
chzﬁ{b@r (£ Gfdrofnl Merqqm&vﬁy Ribya1 @bt 1sqful'g@<i frcﬁzga ISAnule&h durddaSurging

W th the aggered. arran
P e P PR TG S PG RS e RO B vy 92 or by
wapofastistae rautd h a  singl e row of nozzles and al so all ows

for a level of redundancy that accommodates nozzle

failure. 5 The printhead chips 57 are_ nmanufactured
Ong, ef theprigthearl ﬁ&l@gsﬂ isnay despribed, }ntm‘“f“a‘BPil wih refrengede HArgdd o£Ra,

as preV|oust i ndi cat ed, enbody
As uﬁlcat d5a$oveeceta¢]§hc t%gﬁnﬁl ?J is ng\'V:' Iie% e I‘ 9 E{Ea g\?{g H gc[éi' H&Ll%qgo The
nozzleﬂeze mamdelnthlvmms 152 spglt havimeg nerziey. it ?IUetérs@?Zi*rgspacmg X of32
ml&d)rfs CAﬂhat:enk owl 86 ﬁ&@eraibytahﬁtamfe@fal to onHof tBe ifter- doGsz’bpacmg so that a
nozgie él}x()él? go(\?/txa Oglgl?lgg g}(i t§oa Irtr\‘%loﬁ I’I(leﬁZrﬁiS m E], éaC?n r%sge y C O ere 1% analrsfter-nozzle
sm*@g%péﬂﬁﬁdmabSWdQQGSEMedwoﬁmﬂﬁé silicon dioxide Iayer

153. Both the substrate 152 and the 10 | ayer 153 are

etched to define an ink channel 155, and an al um ni um

di ffusion barrier 156 is positioned about the ink

channel 155.
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A passivation |layer 157 of silicon nitride is

deposited over the alum nium contact |ayers 154 and

the layer 153. Portions of the passivation |ayer 157

that are positioned over the contact |ayers 154 have

openi ngs 158 15 therein to ogovpde access to the

contact |ayers. Each nozzle 150 includes a nozzle
Tvahadjatearrodsd thalozzlas 156 ad @fdiflomd cliymen smyentyzdf erintiag fluidl GiBjs, with the

I i a ' .
w825, Hbs 808P P o e BORLE G TBEp vin
singl¢agthefmozeisgand ply oy enipyebofrqdndesy that aqepmmiofniqs gepel faifure.
novabl e seal lip 164, is located at the | ower end of
h{: Ergnﬂ?] 8(% ok ps 5%%m%nrugicnuad usmg %Q ]t%a gratg% gxgmy\?bnc?tlof@ ?ech%%é% 9 grewously
indidatetl, emriy midrdreleqtromechamicalFgstemnis MBMS): @stth painthes 6Im57| ippludes a silicon

waltdr QUbkteted 92, aﬁcﬁd Rdina&eNt pANL VORYRIAR Inficrd-brotedsthd cirddit fs' foHnel &h the wafer.

seal 167 [ ue_to pce t ension of ink.
iy A H0 BB o RAcl e S RET BT 5 & Gl 1A shuii
elanipode adplaet layera [l 54 arqplefidBided off the shcpn dipgifie lgyer 158 aRetlythe obstiatgR 52 and the
laylef Bmaxte REneG RARBR an WichaRkel [H'Soéﬁh o aﬁ‘l.gmﬁurlm Ql\ffu&(ﬁﬁ:‘aﬁtnal@g ﬁ positioned about

coup [ xaébet ween the encircling wall 165 25 and

160. The nozzle wall 160 forns part of

Ievcr arrangenent that is nounted to a carrier 168
A gﬁ%s\{‘gg%el%’ergﬁg gﬁsﬂle})ry thae i ge?@sﬁ%j&grqgeva eur%mﬁﬂll‘n?‘ %ﬁ%:t r@é?l%?g’doﬂlo layer
153 rRortiggred thy phsgiyasien layqfd 5 #egt arg ppsitionsd p¥entre copfagi YT 54 kg ppegings 158
thefi to pRRide cBBO0 PRL&LSayars] at eral stiffening beam 171

The lever arm 170 is 30 attached to a pair of passive

beans 172 that are forned fromtitaniumnitride and
Eagtrr@z@m@p inclodee o nogile dgmber 59 whichds defired by ppozilewalkl6faapzzle roof 161 and
a radeAy ; inn&} 520 WEE%2. Sthe 3R Qnad ] 155N€in @Lib S mBRE SR lettl 186 chamber 159.

passive beans 172 are attached to the carriers 168.

The lever arm 170 is also attached to an actuator beam
A h@ablanim 0H3, tha irklodase chofable mealllipN .64, Tlbsited bittizddbwre entd of e nc@8e wall 160.
Antelacqrcﬁtfgt&éﬁtl@f sup&f’ﬁﬁg dlesho%daﬁd% vidks Q%tfoher?sélmﬁll% t@ét'twhen the nozzle 150

critical dlStance an the attach rrentsto
is 3% zestap Shewn B ige P admgen&faﬁm%%bée el Ee Afludesi Iﬁ7gﬁfi”€§d dop to the
sur@aéltedin of 1hletr@ﬁddlbaﬁved’n tie@atontry 3eal B6antisd dvkdbilsbaylip 164. This prevents

I
e 00RE0l o ST o 50 SHLLEDLy 8, DR HERD s v 1
and hyeozgdt walklfddes 174 and 175 is 40 electrically
connect ed to a respective point in the cont act | ayer
Thg nogal? \éanF]tGO otézﬁsa %ﬁ%ﬁl@\%@%glgnemgl ? F]moun%d o a ca élggﬂe{v&g‘a géﬁerally U-
shapesfrpfieivitich besy 16ata¢hediio thefayeriloh THE leydy errfalemaltaéfp inclydes pjever arm 170
thatkndsQrobEe dofhd wafandih@tofafes g’}%te;apstl?fémﬂghﬁﬁn ih eTﬁbQ@v%xl #m 170 is

att%ae:ﬁlgggqealgggéass:bvz Ib?f'aélts I& ok a(esgrg &)T‘Ig?ed @%ﬁ%ﬁnﬁ%{mﬂg Sann%are posmoned at each side
of Gerhdzile aschadt begn iniFparees loand 89. b othe sinds bithamssive beams fRraeragidched to the
caigh fgsheating when a current is passed between the

el ectrodes 174 and 175. No current flows through the

passi ve beans 172, so they do not experience thernal
ThEXRRBE 100is absdlat@fhed Blah Sifuatot He@m 7B whieh i Sorthdd| floTiMA THis attikiment to

177 .t hat .def 4 deh et I .
the actu cg(l:)%aml %ade atea rPoaxﬁ.?T:f‘n h%ﬁt ﬁtécalrﬁsttag&rn éler &gﬂﬁqg&gﬁ%ﬁ%%{‘&; passive
bea}}lsgzby t he rrenl scus, and will not generally |eak out

in the 10 absence of sone other physical influence.

To fire cur . .
A b e oo S e 3 BB B3 peqinplon dtning
a carenumathdrtwbrmanvldéch8de IThendgepripodite sledtiade 1G§- EahleofWE&hPﬁPﬁ@ 174 and 175 is
ele@tﬁééﬁ?cconﬁc@@d Q%%ﬁ)&@ve%m{l’le odRREk liyglel sACTHd Al tikor &AM Li¢ Riso

di mensi oned and shaped so that the beam expands
pr edom nantly in a horizontal direction with respect
to
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15 Figures 32 to 34. The expansion is constrained to

the left by the anchor 176, so the end of the actuator

beam 173 adjacent the lever arm 170 is inpelled to

the right. The relative horizontal inflexibility of

t he passive beans 172 prevents tfem from al |l ow ng nuch

horizontal novenent of the I%8ver arm 170. However,
met:lhﬁxcﬂ@kéﬁlﬂe&ﬁ afl s |dr aTre s itte andhort IN€is adrfigeiTe ainstpd nvtisn @ fhe actuator
bez%m F73 Qc?tﬁ 1ef¥ 5 Fl%.p pf %@Ewﬁéﬁ%e%@zi‘é%% e&eﬁ?ﬁ%cﬁ%&ﬁem ively

the ever arm causes a tw sting novenent that, in
turn, causes the lever arm 170 to nove generally

Thel QiMawekeah Y734 &dﬂd@n&l Bedle icdii@oﬁ:ﬂ o TiNGHubighs ﬂﬁﬂﬁic&ﬁdy Hih\wBRWtEi¢a] resistance

to %egeer%tg ge?' gm%)wv%] ta c?réent 1%%agsa<y ?tmﬁeg 13{11%6160%0 dr:l 1#75 ﬁ(g 9 'irlenq Iﬁows

ﬂumeQEVmeéaﬂmﬂlizom@h@ﬂdﬁmmwawdmﬁvvbﬁﬂﬁﬂm(and sl i ght
rotation) of the lever arm 170 is anplified by the

di st ance of t 0zzl e 160 fr he passiv
o B 92220 R TS OMEA 7 et A e 2 g D B  srtce
tengingl Tho Gk isgetaisdsn the chpmlges 5191be the menigas endwiilf it penerhlly leak out in the
b&RATPEhe IR phsAH G L he meni scus 178 to bul ge as
: sﬂgmn %ﬁ ﬁ?gdge 33, glthough the surface tension of

the ink causes the fluid seal 167 to be stretched by
Tolfilad isk 0 thEmbzxé, b b@teht iopabsedbenigten mkcdn’facts 178 akd IG[il,tpassiBchASgh the
actuatoq\gma lr‘}3 F’l"}g léetheatgig o?tg l%ehlg 17PRE2A0d Bl 1o ek %kﬂu%% beam 173

e act uator ean11 3 qui

is dsmsxlslsnedﬂlui e M@t ‘e bopm e*Rows PIEARRTABHY 16 A bisEenl fEsoRap R respectfo
Figdfel31 0 34, O BpeRioh isTods@4inea B thdleft 5}&h&}iﬂblﬁ8 /8o ﬂﬁ@ﬁd df the Betuator beam

ch in turn uses redugtion in pressure in the
17%’:"” é?‘e]f%mfﬁgmﬁeg‘%t S’en%}\& t he nmoment um of the

bul ging ink and its |nherent surface tension, and the

ThORBA h\‘l@zo%@%ﬁﬁﬁg“oﬁﬂﬁ fldsifbednl @ 7HRWRAS hER E&Hﬁ[&mn@ fmutsl'hﬁ)nzontal
nozzle chanber C

aus hi nni n ul ti mat el
moysueBiRt g levg et HY- Bavyrm '5 ﬁ%mesd&eﬂggi% the paspmens Bejis f e passive
beddb amtraomatdﬂo@ant Rgkctivan toi tipUesr aoa tavses d kwistingmplemprtt thepinthar tegises the
ngle%gneﬁﬁg h&nwm Qbfe&t%g axflﬁt%{ng Ha@ond rl-ﬂﬁveae? Qhe absence of a

etac es t he neni scus concave shape
g PO e AT s DA PR EeHioB B e CRT opgeine beams 172
pressure in the chamber 159 to renain relatively |ow

u Ll V\:Iﬂ nk err]xl;%rzt (zbngn igh rﬁ&é‘ o%gof tl#qu@lr 5 130l Qﬁgﬁeac‘ltr?gﬁleldﬂ ax?cte Of the nozzle

e nozzl e arrangement
Waﬂ 60t froem thq,ﬂaﬁg’é bevms 472 (The doypward gosheHn! thnoplgwlle a@4°°f6‘uses a

prezs%reé&%eg@ nvlubﬁafe cRb&A8Y) cukiagihE el 13810 bhilBeas ral:]d“mﬁzfmgde 33, although
a I NCOr t n| sm at
e CHEAT ot SRR 0 TP QoL BEFFOTT Ay oLk B e ko

leappitnt head assenbly has been installed. The test
mechani sm includes a pair of contacts 180 that are
connected to test circuitr not shown ridgi .
AspRPARTEID. 3 S SPREPERT R 3%%5&@@2& Bt ek
codly apdrednbigsts| @kleefontabtmn]:z_;{@es tH8dayeriasie totchremdgice ithgetirg toctadugeedent position,
wh&ﬁ iln dn’ﬁ caQIEEs L E@ucti@rpigg Fn% msthéjc%argger iﬁeTm%lgfommeMrg of the

actuation o e causes the bridg |n%,contac

bulgiga ink gndrits pereny wfa?edwwn, Pk B REBANYRIESSIT RPFod PehepiTRTd @poyemment of the

10zkBQhambSIE9 Ehife€ thinhiny, afBultinfel kagPink,@f tiOBflgifigmdnlats 178 to define an ink
a tion causes.thi £l circuit forned

d“Bgsy %c%%ﬁeso 2 §8m§“cn%§imm%¥%?ﬁggglrCU|t is closed
appropriately, it can generally be assuned that the

ImAQFA1PafleSthOXRE BY Hét@:hes]tﬁle HéhisSls A1 O iR \CorRMS |sl)ép§ dh6wn in Figure 34.

S BBy PRt RSB e BBAC GIEp L Basbeen sucked
upwandselgough éhel indsit t Buwhich rethirng thencdzl¢ arangemen trdohd iglsto B8 quicet situation
sho¥h il B e 4EC i ntegrated circuits 100 is or are

provi ded (depending upon the printing speed required)

in order to enable page-width printing over a
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variety of different sized pages or continuous sheets.
As described previously, each of the printed circuit
15 boards 62 carried by the support noul ding 66
carries one PEC integrated circuit 190 (Figure 41)
which interfaces with four of tfe printhead chips 57,
and the PEC integrated circui® 190 essentially drives
the integrated circuits of the printhead chips 57 and
As c!ln%ﬁfbg Le2y f;o%ﬁ%\%fe Dt #L *grﬂ&hegpcm 5% gl?J Séoﬁao}a{és egct %%uslglE%at can be used

exanpl e
bOEhQ?Sé@PIa*faé%}fe@P‘F wetipdicalipifiet e R rdessBAY s preptiasaled gThefiest mechanism
mcﬁﬂbsﬁtpm&doxﬁ&ttspso th& 2B RGMmEdidd@chedt Eirchiﬂ-@ (noSpPdr) C A Biidgeng contact 181 is

pr% e%gﬁ éi%bag?%e?\ tq_%gtgl | \(/:e?t I 4—"%{% gssmg(c%?tgéf %1 is on the

opPSites1ig Oﬂtl@aﬁstve bieas lmacmmgwozzlﬁglﬁ%mﬂe bgiging fogtaKtdfl to move

uj mdl? m&a@at wit ﬁle @Q]?actg 96 k% &k:ﬁﬁry cdN®e E)mgiﬁ}m @B(hctuation causes this
09/ 606, 999 %m g? é)%l) ft}/yh d v, it

o R 55T STRCN gt By 1 8 e A e o i on

getedly bd gstuimedithg thetnbreleds aperative. 1S provi ded as follows with
reference to Figures 41 to 43. 25 The data fIOM/and
functions perfornmed by the PEC |nte9rated C|rch

As gipted predeusly B’é épteegsped ét‘“é‘i‘st ‘15315' PrKheghdins 37 ghgonispied © p“m engme

contfolle QNEY) Bebgidied Citthits off the fiive led@olicd (31 Omgtror mom §EQinpgiatad figaith 100 is or

are p;l'ovpl ¢d£bgn%a%xgﬁlgéélrt§é S;Jr%yngc éaeﬁfe@%@%&d%%ﬂ Fespageavldth Lmﬁl&g over a

ove descri b
varighionf gifferni clredprgen e raRBueTD Barte AS3lessritsd PEdersh gRcigf fbe prned i

bo& kN BRL& b9ihe fs&pybrdm&mfmm |c£ht.1és R@s PHOIREGtERIrOE: 19BFigReamn), which

1nt%/¥Sl geg l\(ﬁlt@fe):r 81}%1'61% €a Cpg)r{’z !Jée}r rliltlegarl?rﬁ c?r{:(u%qgo es?enhanl d{&%s the
intgpratedicirgygs of the mfxmbnaédnx(s |5R§ndfu@msfersagcewabm@§taé}§fﬂq leaforr@ frdable to
eff@flinti> Fi xative (F) to enable printing at high speed.

As indicated in Figure 41, images are supplied to the

PEC i nt egrated circuit 190 by a conputer, which is
AnpragiefimBEC hoerped fiouinviithds sigbledorsinpnpbesgihegl dipel desdribad in the

Ap%l%ar?t%?ﬁ) iééélléﬁgé M@Qatén{‘apﬁﬁc'aﬁ}k& Y (ﬂ@&@c N P'E@buﬁsg 09/575,109 (Docket

oL NP A e o LSS Oy Bl fhhe Pty REDI990 (o
NoABCOSISP nd DYE)6,999 (DoBkeONO. RFCOTISE wilizh are inborgoraveiionein b tefckapee.
Ho%feve% ane%ggprg)ﬁgrf otﬁ%%ﬁc%ms §otv gd ei's%cgl)owg Qiﬂwgfeﬁ&elt es 41 to 43.
e produce any required objects
may be added. Pages fromthe nmenory buffer are

Thé &S R aﬁ&‘ﬂm{t@ﬁs%&fonﬂ;&fv)y tIRIPEC &ft@ratela eiﬂcuﬁ Omﬁﬁﬁ:ﬁﬁkd(fﬁfa @#fuation where
EC inte

thegP?:é {) ate% §]60u1 t Eo%ﬂis - é)c(g}v\g/l?ntﬁgrfdi eac? 51 havuég Oph%regr atf HMtlSé%nOdUIes 55;
thaj lﬂfosgm@lubdascipmhw tbot9Bs piﬁocstbfégbqvn@a@aﬂlaheg@mqgﬂeﬁé provides for six
chﬂﬁélsv(ﬁﬂﬁlﬁlg)rbm %ﬁ@;eq,gmg circuits of the printhead chips

5 Due to. t he printhead
asserrbl yC y@hkﬁg"f‘ﬁﬁ‘é‘g’{@ﬂ%gﬁ@\'){f&rﬁ"%ﬁf 59(5“ at a constant
speed topringivgi d creating visible artifacts. This neans
that the B(?Jci( a{)lf&glaﬁﬂgﬁ‘gndsbm%lgkbxegr aieed to match the
input data rate. Docunent rasteri zatl on and docunent
printi ngP"Hf8E t her ef ore decoupl ed to ensure the
pri At headnfasd @RPloy tag-Babledapplasingatd suppl y of data. In
this arr printed until it is

%nf’%tr! :Tglg Ct]d engbg }grﬁﬁ& tiugh J}Qetd

fuIIy ras

As indicated in Figure 41, images are supplied to the PEC integrated circuit 190 by a computer, which is
programmed to perform the various processing steps 191 to 194 involved in printing an image prior to
transmission to the PEC integrated circuit 190. These steps will typically involve receiving the image data

(step 191) and storing this data in a memory buffer of the computer system (step 192) in which image layouts
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10 order to achieve a high constant printing speed, a
conpressed version of each rasterized page inmage is
stored in nmenory. Because contone col our inmages are
reproduced by stochastic dithering, but black text and
l'ine graphics are reproduced di Pectly using dots, the
conpressed i mage format cont d'ns a separate foreground
mdYibe prodiedd ahd & kequided objeysanay anaidbin Phggs Hem the mendrpbdfeca wierized (step
19%)%}{@ {re th nhcgmpljeﬁéédli%t%pal)ég)rﬁ)gbftaﬁ&%@&d g@ﬁiﬁﬁd@ﬁwy&@d ereltts i) €Upon

frer t er I's
reqeeea fhe é éorge dptaf hpy BFC iniggraipd <‘011°mt 19§ gropssyss thexdagso gy tg deiveith iytegrated
cirbifits Ofahd priRddal yhiggdded to the inage for printout. Dither
matri x selection regions in the inmage description are
rasterized to a contone-resolution bi-lev bitmap 20
Dugptty thdpapswidd duinat th printherfsssenblagaghdmape ghoplg bepristed ptacongiypf speed to
aviilbEdling QBB arR@étd. 18 nfeﬂﬁ tlﬁﬂ%}i’rﬁﬁn&%ﬂech ER@E be vER&! tb Match the mput data

ratli: 4 e{lract%]: rggt‘%gﬁg Igﬁﬁjﬁm{xjgnt gxﬁglg ?re eré & decogﬂ,tp ! I(é gnzs’uerg C od %ead assembly
ha scobstaansfpdy ofdala.tIo tHisperad2B@ni, At @ggais v paritedpfil it lﬂ@dy er and, in
ordel; to a%&@?ﬂg%%aﬁ%ﬂn&g@pé@ %&Xpresgéﬁfvgrﬁ{m olf 9h radth¥ed page image is stored
conpressed i nage is then retrieved and fed to an i mage
in@gEARder 196 in which imges are 25 retrieved. If
reqU|red any dither may be applied to any contone

Be[:auye cont?l% cglgtg mtiaggsrak @eﬁ %y gt(?cz sﬂpﬂthérmé tm lﬁaﬁtk teg-:)tl anc!l fné %laphlcs are

npOS over e cont one a er b
rerseshysa diict Wi oty &9 e@rrmsser\mqse @ﬁ?ﬁt PORfER @aarftaﬁgegmm blvel black
lay@ﬁayld b&kg'r&lﬂ&j&ﬁﬁﬂe d@}bui lb]}%r rraeplegki 15{3@ 1§T&)&iﬁ&1ta&96r thelentddeGiyer after the

0012:t?nre ga%rrqst ef‘redt {{requxred altlab grn (qul% 0{ ackluﬁ]c§11§ g}%tﬁka%g added to the image

forpontp@dsi t e i mage data at step 200 to produce a printed

rnage 201. 30 The process perforned by the PEC
D oSG S e e T SR8 ERL B et ik e
whidhiid 10sslyssly conggpaed ¢b r@glkPEGize amiprbich Seds prot ba @n@WHSKd image. The IR
la)Jexac}f ﬁ-{) pmlt&l 72 roﬁildngﬁy Bhekith enéolaédﬁags B & J}L@/aﬁlmai)lgdénﬁ dat a

can bé encoded fromthe conpressed i mage. The second

stage dithers the contone CMyK |ayer using a dither
Eaaaadombxxss&ﬂinegbﬁﬁdndfgﬁeatodﬁetﬂlﬁermw@etterdic)rcuﬁe b@elereneipthenstbrediif a memory
bu{ftﬁ'q% r’[%dfotmp%g.@ﬁ%aée S th%x I%rlféé arld%/dqo arghlgé‘el%x;%m&e f96|%/\§ﬁ1ch images are

e resu eve ayer and
retyigyed. F-fe'equﬁqﬁig@y dithef 3ybe prpdied ta?xgrcoxptgne avedya 6@};@1}%@@1& 13{ and any black
bi-R3 hyd alay BB Inbdsidll Mt HeR¥dne ()& Ib§ a tdinpasitdCPEl tdgéthed With Ay infrared tags

it Gk MR R Bk TR oy AT Bl dfbse it
cirguits efitkpl pyinthds@ chigy 57 Roprig tha nompaepe lquﬁ/rbtatarﬁeep PRt praduse) pringsd image
sofircuit 190 in the context of the overall printing
system architecture. The various conponents of the
architecture include: The PEC integrated circuit 190
Thaprio@hs reformebiiyoiRdibg] igegad ciredd Pmaype céreidgotip rass et pader of distinct
sta%eﬁagl?esﬁrit 9(5 ( h§sttl%r a@ﬁ’i@r to &p&d% yonRH:gsfe@ 5on%9e2CM?ﬁ ﬁJy&r ]mpﬁ}glel with

e ex ansi on, ck layer caonpositing
iy aTehi) e gERe g an s cEREeSH TR O E Y ﬁ%gesirhersrh*‘ewnmne
CNFECIayd’I\ ey adithd mairik Sdldcted ByPddith@ YnaaixSelect magantiilrequeed\bdniposites a bi-

levglab E{aYeI;?E)Jver éht }é&ul %'ﬂ 1@&?1@ lag/%%‘c} Adﬁst tﬁegI'RE}%%qo ﬁxl £ %&A fgrgt?\le layer is also

gelllerﬂteégremhe’dt R@Flw@umerevezgm IS'PWéedPE@yloﬁ'lh%gr at ed circuit

c, 108 Rlos R MEBVE d8S124 stiRPASs BF billell CNYKB dhth rqagt thé frimehd assembly
50asserrbly characteristics to ensure optinmum printing.
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The nmenory buffer 202 for storing the conpressed i nage
and for scratch use during the printing of 10 a given
page. The construction and worki ng of nenory buffers
is known to those skilled in the art and a range of
standard integrated cirecui tsrénd% echni ques for their
use mght be utilized. The ster integrated circuit
Figdf232 wihoiwe the PEC imprataddrctiol 90 lvahd doktexg af the avekglepr@hng system architecture. The
ijlopg ngof‘h';era& dotufeQfkiuge: The construction and wor ki ng

tegrated clircults is al sg known to those
skiT @80 mtf:gtaﬁé ciggpit 199r1ich isrespryeible for regivpgheamprtdesdgages for
stomgg\hh md@oryl bikffet mpberf&&ln’g'lﬂe pEgE@xpamcagmak ag:ler Conlipddtiitg adPdBnding the dot

t Ct ! tgeealfi Xl*x@ %r7f ﬂﬁ'ﬁc mQ grateg %1%(‘!\1& 1&0 mag al%o Qoaxénsl’xm\c/z?t% with a master Quality

cofpre
Aswvea{QA} integratbairauicA9g wda’sthahmk EEEdgfwahty ANprpicp gQAdsnt%rated circuit

204 ﬁ‘hJItECﬁﬁ\:%ra{ﬂ@ cfrevit 106 ﬂéﬂ)%vﬂ% aaﬁbaﬁslmﬁ_@leﬁﬁ@ﬁé FinGedAREseBS Leharacteristics
form The print engine functionality includes

© BBRTEIPHY PEH88 | mage, dithering the contone | ayer,
conpdks thénpgy HuFfer 202 fackoring yhe Fongpyesyed infmge and @or swrithoisreduring the printing of

a glv@ﬁﬁ%ﬁe mpzoln&malohxnd%@mq)f&n@& sﬁférstlsaa&m B dscSBINEH iflhe art and a
t he resultant maqe to the |n egrated cir UItS of the

range of stanad dptegried sirouitygod f eﬁ*{j“qél%? | “BFu“f?t’mé}B Rt ¥lrder for
C onts Md thdstegintegr@edutincwit 208 ablictcil inprshed © tiniok datuedgs QA yperated circuit 204.

Th%h%&m& Qr% Wo;lkgl% of éﬂgn Jg%ged Q&cuh&?al lénmrl 19 glo@éﬁlh&ml the art and a range of

Servi ng ow—spee serial ports for
h“b‘@‘rﬂﬁﬁﬁ?%ﬁfﬁ“@ﬁ“hﬁ‘t“l‘}zqdhe two QA integrated circuits. 25
In this regard, two ports are used, and not a single

Thau 1hte a%ed% ultﬁ9€ R %gr%ormgﬁr.\h %gslilcrllvte ki lity:

I‘OCG ures unc Ions are now
desc¢ desedlg pqmpamieépqteq‘@a 4 sexjgl tnwrfitcefsl@b evradERBI3M-qure 21,

whi ¢ l@ctﬁ& @é’d ﬂﬁﬁen@iné@f ﬁo&&%ﬂnﬁﬁlé‘ge froﬁ)é @J)’fﬁ}lr@ge}d form. The print engine

C.integrated

fungﬂ.o&# %Qdusr eépangtﬁg t?ﬁgnagﬁ-etqeﬁ;ﬂgglbe chft% (I:ag?rr Ip?smféwe black layer over the
conitane Bygp.@pénely addisd infrred tags,@ndseciingttireaéshignt iGRLY tcibe @nt@kd tigeuits of the
priftfehd Q0 the following functions: Perform QA

i ntegrat ed circuit authentication protocol $ Vi a

ser ' AftingAt W%F@%““EG§°%@’E%‘@W%P’F’FF*“1 PRy thgicpngg otos 102, 108
andslt] € pfaiprintigeysemof the printing systemvia a parallel

I ms%ktnggsetwggtgndgruﬁdvp% Jﬂrsérﬂ ﬂoﬁgfoI n&g&&{ugﬁ Wlt}gtﬁé t'wx @’AYmtggrated circuits,

the prirnt nedia t he printer

or printing

In thgy ff:eml G peEs arpesed; ard not Asingls ppd ﬁ‘é?’ﬂt%e“g‘fre f1982 SPEEW during authentication
protdatr@@rated circuit 190 during printing. Provide a

nmeans of interfacing with external data requests

(progranmm ng regi sters, etc). Provide a nmeans of
Thisprfungtiprs@iemgw dgstribed inanogsrdeiail Walnrdferpaesdnipire !, whighpr %Véfbwmore specific,
exeflBlaf) iNBEHAES e PBU Glleghited cifit heia@idde. characteri zation

vectors and witing pulse profiles). 0 26 Provide a

nmeans of writing portrait and | andscape tag structures
Thd RECaintegzat¢ddeireret] | 9ORARDoREEE a simple gricgesontralep@i @ra04 tegerfom ¢ following
fanGR@Nsi on and printing process, the PEC integrated

circuit 190 includes_a high- speed serial .interface

208 * PeioenQA dntegrated iy elaherl@@@nfmfolf Yt &g dndgriace 205 between print
imagésandar d JPEG decoder 209, a standard

* Run stepper motors of the printing system via a parallel interface 206 during printing to control

delivery of the print media to the printer for printing.
« Synchronize the various components of the PEC integrated circuit 190 during printing.
* Provide a means of interfacing with external data requests (programming registers, etc).
» Provide a means of interfacing with the printhead assemblies’ low-speed data requests (such as

reading characterization vectors and writing pulse profiles).
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5 Goup 4 Fax decoder 210, a custom

hal f -toner/conpositor (HC) 211, a customtag encoder

212, a line |oader/formatter (LLF) 213, and a

printhead interface 214 (PH') which comunicates with

the printhead chips 57. The dec®ders 209 and 210 and

the tag encoder 212 are buffetred to the HC 211. The

t ag -Pnoiled e mean@dfAvrisihg petadtesd lindbo@rtedtricags td @ ektomg ORAMID7.

The print engine function works in a double-buffered

manner. That is, one inmage is |oaded into the externa
In pyegnip pEeform hedmage DROSIqH fRbRTmEiReProsess thePECanteszaed oyl 19 nippludes a high-
spdell elti@ by 208 (sGqpeslstsairi BEEI 15&4&&&&6@, ad8dardWREG GecbdeL209, a standard
Grgug%\@la ecrﬁd\éro Jlg,h cwﬁom ﬁTﬁQonter/comaosigtlor (Ifl(rl)(}rﬂ ta leesto%%églr\lén%z(}%; 2?51 a line
loadwéfg@atr?a@LB)e?éh apyt 4 pymnghcad int¢yfacy %@’éﬂa %hsO#l coryypepesateeithdhpepsinthead
chib§1ey. imgodbr@ bA¥GndF 10 RAEE: taBdRcbder 21EME bUIBRGE tol tfe HOATEThe tag encoder

' eed serial interface 208. 15 At the

| h-s
21%#§F$ﬁgﬂ'egﬁ§H§WPg§t stage, the process expands any
JPEG conpressed contone (CWK) |ayers, and expands

Th@’%t E}Tng ﬂﬁ%tl@i Q/Urps 1% E@fﬁfe@gfméd%&d "FHat' 1L %Xeq{naéi@; 1§aded into the external
Lreans. reans are bl a ayer

DRAN £ F0rDR0BH BECHR 1ok AT et QIR U isprop g e 208, while e
pregotdlydedlinh$rad edtdromAhe DRVEM Smmphsﬁﬂ tepagh thmprp&mglhé @bcess. When the

uné@eil btaéaﬁrmtgd {h§¥ma caj{lé{ @eg%e %qgl%ggg%ﬁﬁteh% new.image is loaded

renderi g or b Flna in
viatthechightipee “§ﬂ&§§ﬁﬁﬁ@ contone Iayer i s dithered, and
position tags and the bi-level spot |ayer are

At gb(ﬁ) nBI%ISnf)I'I:ﬂ%n td:?uésgsrtnagle £ el r :cgsllsj ing)a ganelf Jl{é(.? cotrngresse& coP é)nes ﬁ%\&%ﬁ [ayers and
exprapdgarsi af vor{groupcios sompyasyetl hlpiwelr@tas@gma rkhs tyorptreame are the black layer and a
maf¥ foPdeRERL bASRE Btk YmARLs ffofjc%ﬂtloﬁe)ﬂxthehné Sat@djsbshdthgd, @ parallel with the

ensat e dead, nozzl ri nt head
ﬁrsé§g’ptﬁ% P& %coge%ﬁorllaéer EPSerpHg ﬁ‘ﬁ’éf 1? 06#’1“‘% evel data are

produced fromthis stage. 25 However, it will be
Fmglﬂd ﬁxrﬂ%ttﬂﬁ%a%g}ﬂg coftBle 1£Je11 is @thertcxh gnd%:'o@itxdﬁ'@é%@ﬁﬁltl% bﬂﬁ@e@l ﬁayer are

aCt i vat ed exa t he pri nt head modul es
copRogiie AT e DAY dlthwe@l K T&a St e et Ha e o et smooth
traltianaebs ogdmlappling séggans @ che pnﬁhda&lismibly\aed eally hés apjosddité @mpensate for

ri n
oI DLy D Sy e
and formatted for printing with the integrated
Ho@i:d’eﬁ u iwiiBbe@hdetstBd BhtinBlaN@ae ﬁmh@z&eﬁ Zee&’ beachivaiz. Edi%xaﬁhfﬂe, the printhead
mo%ul?SES gllél}fl ;gﬁovni tférbrbgiY céfﬂe)é\\l)\vfxlﬂ K gflsgl?d elato A h(ae)nf).? lts Qn Lo M
Altgrogively, theiphrtioh fagehayde ag@ed in K TRk igtobmry st e multar@ Yielgvel CMYK-

IR @deatgﬁbﬁ:fe?eﬁ %n&Bﬂrﬂﬁ&e%QLor\f)hﬁ%nfg E}ﬁkll ak“ntegrlt@d cu-'EEl% offfee gx%ﬂhead chips 57 via a
i ons. of _ha e c
set E)?% F‘%%m(vt %MV%) Feawaé?nt% gﬂgsedline li’“g %;lél?eéﬁiesﬁ’ Sto&% op fhg external

DRadM¥7. Binig fiodmpgresiht sinchatre ofiyidevel dbti daﬂa e tintddayeghe RilI 14

the appropriate half toned contone | ayer(s). If 35

there is no K ink, functions to map
Thedify? d seebiags tha BpFtspt 9faf1%t°mrl% th%\Togﬁnes(QP’é@]tyéjNB@i)v\ﬁéW f Bigevel version
of tikd dal& fandBAinpdsiegthespod bplew.e laydd yvepihx &lpropiBd Il f-tdhad @dtotxlayer(s). If

thelte senocl‘(oxgu.llg1 i Ql%rbq ngctl\é%’]ty %ﬁ!de E) 1&%?\’ chtst J; %gé’x%ggtg I I)t(alscb%ngc?stbetween two

IS an anded cont
dlthealy@vce{ srragiriet-tyer P PR, dasedeidhe cpusponding wlighn %e Mﬁrfr@nmx select map.
Thelidpht todHd HCEN P &6 8Ghardaba &oeeesﬁ; laye @bt tHe ABERT debdieDOS)Ythrdugh a buffer 217, an

expfi%}iﬁé ﬁ lﬁv%ép(ithlgyer %{aoﬁ% 3 buffer r%l % ng%xp%rlsec{c%qtﬁer-malx'l?psglecp%n rgt t}gptlcally the

sante h@dgtg:lq aath@wh@mla;@rj_@rou@m@uffq@ 1% enddegalnta atfil] do(cj@ﬁolutlon through a buffer
(nf@ﬁgdution through a buffer 40 (FIFO 220. 0 27
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The HC 211 uses up to two dither matrices, read from

t he external DRAM 207. The output fromthe HC 211 to
the LLF 213 is a set of printer resolution bi-I|evel
image lines in up to six colour planes. Typically, the
contone layer is CMWK or CW,_and the bi-level spotl

| ayer is K Cnce started, théZHC 211 proceeds until it

5 detects an "end- of-inage condition, or until it is
[i
TIENEA (bl Q0B 0, O 0L 0Dtk M e

to the HHE2 183 i seiof Brinfepresodutign bideyelimpasdingsin 19 tit %91%%%% ypigally the
coktbkfefl@lsr is¢YR gﬁcm QE thO Bi-1bval PG BY@ @ Ko IO’nGdetdrtec(, e HCMDpBeeds until it

detea? rgeof -ima e" cond%fc()ltl eo¥ Qn?']d 1F 18 exp?/lﬂgy 7%){)eadnvga a cg np}egistert(r%o%po?m)

We ot quire rated.
t he prlnthead ChIpS 57. More speC|f|caIIy, t he i nput

Thd Ot Ql\s'/trfégi\éés E&tn‘g&&r.t:ioﬁ 3mRtHCOA1 1 Sd.)alis t‘.ae?do@I fér a\@ﬁ/&dﬁhnﬁlﬂg irffo appropriate
al i [ a ener y t

bug?arévfaéﬂéw of BisErRieR Gt ﬂmi %’1% agpe ‘P p g s’f‘%ai‘)%@é’ﬁﬂ@ and formats

thenoiztp khe srd&5euael forlie igegradraauds eftfiepsinthed thipstSivo Mofefspeifically, the input

to TOYEF 213 %la, set¥pliC 5 IBARR b \AbarOAd B qu gveReARts 1 214 he

sane colour are for two different lines. In addition,
there is a nunber of |ines between the dots of one

As@evidully dastelbdd e hedical 1odaticivd thi 8dzzles3i50 Giethd printhgadxhipaik duwo offset rows
15 P lv&%ﬂﬁ ﬁlegngglat oaﬁangt ?‘Eﬁ g&@of(él%tsarpe c%ioﬁrl aPe%%@ di “f@r!erg H{le"élth?gidf?lgn thereis a

here I's need
nugsy OHQPS:PC‘I“@?“ thezglols ofne cqlows andghesiats oiﬂnatheésslmﬁﬁhquﬂelu lapfs for the
sarfkdot lbosln&msd Jalcmataﬁat brikdigie bY the P Pr, Gpre isaitneedGOHcDi the A6t ZIAh € each of
the cﬂle ur Fs)'la%lees uf?'txl th 9 same dotn%Pos{tlorﬁld L tFl 4?)5%%&% &rrﬂoeztzw flhe 328 I)f each buffer

asse
ling dopends ¢n tneg»odthagthm@maw@ay t‘\émg]g BRE integeatedigjcyit f99may e employed to

gex{e@tejcﬁts Br bplone ﬁ%tlﬁ:m dﬂfps 57 an@Nflsuch dAseSAIGiAE1eCRAS 8 eveéh bifd Bheis therefore 16
erefore 16 sets of 640

buf
Set%l‘bft6§0 dopspPr o é‘?eg“(‘}ﬂf’{“?‘gzg?}ﬁ“g. ts (1280 bytes). 20 The
PH 214 is the nmeans by which the PEC integrated
Thg' Plrllollih ¥s thl:%garls 99Q§icﬂ tH@PEQr 1ht@§r§&ﬁ:‘i101ﬁhl9@§ac§ Zhe}ﬁhﬁtﬁaa& aﬁ)s g?)%vﬁh the dots

printed,” and controls the_actual

to ‘?Prpé‘éfé% and cpptrofs theaetual o} gFinting pigepsh & tikﬁspnpzi%%wg UoFu%lB a'?dsoutputs data to
theGhaihitBeat] ChipstSeTHeIPHN? Heéadpableiopdealmg with b eariPylof (Ribthedd @ssembly lengths and
rorsdpable of dealing with a variety of printhead

assenbly lengths and formats. 25 A conbi ned

characterization vector of each printhead assenbly 50
A RBdin&ilch&aferibion @@ dT84K pivitidad RRmBIPSO &tld 51 icamtbe feh @ik ADMhe serial
mt&fr%feoé(‘)?rg{: }}e 8{rxlara§ Senza 1(IfrlIQ/gCt(\)4'ern%té on%ltu?s %ad né)lzzl}] tlﬁfgrm&? ot as ggfas re?atlve printhead
mogil¢ gfignmeent datha Each pHrthdad ppduffﬁtcn@muméi vik & logzspeet) gerigl by 32 ¢p return a
ch¥dcRriBtibONEtSRE 86 prifchPhoddlds 221 to return a

characterization vector of the printhead nodule. 30

The characterization vectors fromnultiple printhead
Therdehattegiatva pechves foomibiltipichrindead ondtles yotbe gomtied togomiat g pozzle defect
list fé)r%ﬁe eLtQE p&nﬁx@ad%gsreﬁlﬂl? arQi il%snmc%gg%fmlc%cuﬂﬁ% t@lcénﬁ}éﬁsmt: B defective

integrated circuit to conpensate for defective
noq:ﬂg% %qné%pralmxg ﬁ%@ lo’% a5fhs nﬁglber lggdelfeﬁthVQ n%lzglei is, low the,gpapensgtion can produce
resGlefiriitingvishabie Zdh @®sd of a printhead REmBIY IR ASdfdcHR nealks. pr oduce
results indistinguishable fromthose of a printhead
assenbly with no defective nozzles. 35 Sone of the .
Someefitherfeagires pf apagraifsywpraribhad shat inedmrozatps the ship pnd dhs P cagigsgontroller which
hmkm&mqa&@%amgwihe print engine controller which have
een descg&?ed above are summarised as follows: 1. The

mfﬁWPWFﬁ%%% Y normally have at |east four col or
1. THe anmek & will normally have at least four color channels.
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O 28 2. The printhead will normally incorporate at
| east 1400 ink delivery nozzles per inch of print
width for each color. 3. The printhead may
incorporate a total of at l|east 50,000 nozzles. 4. The
dot printing processing rate and the drop deposition
rate of the printhead may be Bf the order of 109 5
2. Bl@Grinttdad Glli@din@lly inSorpoldieeat Mat L0 inkl épiogy beeesyer indiobpinhwidth for each
be of the order of 2x10-121 or less. 6. The energy
collorével expenditure per drop ejection may b f th
y be o e
3. Bregreinthesd mP0ioseOLaE aJotal gf at feasy §A.,OOP o783 | be under st ood
4. Thabt gribthe pRO&ifUEE hidfRldropIehoSiIrat of1iig pfifithdad inpy RS @E order of 10°
t,he printer of the present invention 10 maybe
“%Sé?gﬁﬁd with various enbodi nents._ Thus, variations
5. Brdolmpeldeppsiet rendiep mape bidheradtecfi2nl0f doplesst of t he
6. BERAG i R peaditui}RCdrdp efeldion Ynafl BS6F ke BRI 2D R Yor 18RY Of
exanp%gsgo p29 THE ka%%% 1.gA printer conprising: (a)
a pagewi dth print head assenbly having (i) two
It it gewidetstbodpirat the conemctiond] &tlopetiatmp preiles of toerittenvfithp present invention
m‘:é I@% %ng&ygﬁalv%o%%o&ﬂer@s. i‘ﬁJs,%riaﬂBﬁs Rhd AGiRARhS thf)'be ﬁl&_@ in @spect of the
[~

urality of nozzles | gcated al ong each print
edipenigAtipeaificaliygletsribed abpyebdt WWYQEPERIF i nk onto print
nmedia as it is transported past the print heads, and
(b) a capping nechanismhaving (i) two cappi ng nenbers
(82) each associated with a correspondi ng one of the
print heads, each capping nenber having a | ength
correspondi ng substantially to that of the
corresponding print head, 10 (ii) a first actuating
mechani sm (84) arranged to nove the print heads in an
arcuate direction fromthe first printing position to
a second capping position and (iii) a second actuating
mechani sm (85) arranged to nove the capping nenbers in
a direction normal to the printing zone of the
correspondi ng print heads, when in said second cappi ng
position, to effect nozzle capping engagenent of the
respective print heads, 15 characterized in that: the
cappi ng nenbers are | ocated adjacent to one side of
the printheads when the printheads are in the first
printing position, the printheads being noved in an
arcuate direction when noving fromsaid first
position to said second position, one of the print
heads being rotated in a clockw se direction while the
other one of the print heads being rotated in an
anti-clockw se direction when noving fromsaid first
position to 20 said second position. 2. The printer as
claimed in claiml wherein the cappi ng nenbers (82)
are forned effectively as a one-piece nenber
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25 3. The printer as clained in claim1l wherein the
cappi ng nenbers (82) conprise conjoined cappi ng nenber
portions having an aggregate | ength correspondi ng
substantially to that of the print heads. 4. The
printer as clainmed in clain1%wwh@rein t he cappi ng
menbers (82) conprise a body portion forned from a

THE ¢fiAdMfat eri al and a capping portion having a) an

1 h&gg@%&xmgorned el astomeric material |ip portion and
b) a 30 cavity surrounded by the lip portion, and

(@)\gpageaidh rrifgded ey PVB8 i s peri pheral |y configured to
il twfo@uagdoridti eint hagiz g1 pdispoell Ineadtinuad yelatiGnshif Wien i 4 fiv$t@rintiag position and

ii?%iplﬁ?aﬂgioﬁn&h&i k@at}? alé/}%?{cﬁ g&t hddg capping nembers are
imclined at an angle approxi mately 40 degrees

r ePudrarenged ip use fredeliver ik prtopringnedin g i ds tiapsporipd pastife pyigt heads, and
(b) a capping mechanism having-

(i) two capping members (82) each associated with a corresponding one of the print heads, each capping
member having a length corresponding substantially to that of the corresponding print head,

(ii) a first actuating mechanism (84) arranged to move the print heads in an arcuate direction from the first
printing position to a second capping position and

(iii) a second actuating mechanism (85) arranged to move the capping members in a direction normal to
the printing zone of the corresponding print heads, when in said second capping position, to effect nozzle
capping engagement of the respective print heads,
characterized in that:

the capping members are located adjacent to one side of the printheads when the printheads are in the

first printing position, the printheads being moved in an arcuate direction when moving from said first
position to said second position, one of the print heads being rotated in a clockwise direction while the other

one of the print heads being rotated in an anti-clockwise direction when moving from said first position to

said second position.

2. The printer as claimed in claim 1 wherein the capping members (82) are formed effectively as a one-piece

member.

3. The printer as claimed in claim 1 wherein the capping members (82) comprise conjoined capping member

portions having an aggregate length corresponding substantially to that of the print heads.

4. The printer as claimed in claim 1 wherein the capping members (82) comprise a body portion formed from
a rigid material and a capping portion having a) an integrally formed elastomeric material lip portion and b) a
cavity surrounded by the lip portion, and wherein the lip portion is peripherally configured to surround the

nozzles collectively.

5. The printer as claimed in claim 1, wherein the capping members are inclined at an angle of

approximately 40 degrees relative to the direction of print media feed



