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35 BACKGROUND OF THE INVENTION
The following invention relates to a laminated ink distribution structure for a printer.
More particutarly, though not exclusively, the invention relates to a laminated ink distribution structure and

assembly for an A4 pagewidth drop on demand printhead capable of printing up 1o 1600 dpi photographic quality at up to
160 pages per minute,

RECTIFIED SHEET



rassenbly for an A4 pagew dth drop on demand printhead capabl e of @gﬂﬁ{ﬁWb
up to %600 d@l phot ographic quality at up to 160 pages per m nute.
RECTI ¥ ET 0 28 OCT 2004 WD 01/89849 PCT/ AUO0/ 00BOH/AUL/G4H84 over al |
design of a printer in which the structure/assenbly can be utilized
revol ves around the use of replaceahl-e printhead nodules in an array
appr oxi mat e 8 inches (20 cm |ong. An advantage of such a systemis the
ability to %"‘W&f‘%‘r?ﬁ)’é"‘ﬁﬂﬁ"“r“@:ﬁf pcIregpspmidotartetufitized rerpleky reusd thewsaofpr | nt head
ar r ay . reripralde pgrhdadimadhizsiin an artag appraximangy BtiGhes (20@) 1608, A Hdvaliegye Prisich &}aaqd., thf onl y
one C I‘Hnl]ty to&asﬂ&&%tﬁiﬁi dny @plac@nﬁﬂeﬁ&iv%&@@% JFBQHJE@MH)D ﬁﬂs' 9&1&1 rm;a& EILV?J age
conprig rQ$m€ﬁl§p :md& LR being 'a chip having mounte thereon a
n?St nu tHeret 8288t tat ors in ni cro- mechani cs and

f cro- el ectﬁ%‘ﬁ'ﬁ%ﬁ?ﬁ"&&ls“%w*"@ﬁﬁ' be peFmRAiSKd of S{Mdmiet"zhip, beitee Kisp haviggtoulv® t hose as
di scl oweoh & vast mB:r offftreatiualie in rbordidbabidnd Mich Bettrfi-aRAal yRRPIMERN tsuckhOVever
t her e aBfha@Rim; ﬁx%Jae.Jd.scx ; e
envir %ﬁ%nt éﬁ &@Mﬁﬂ@ Phga}’mcﬁg?“g Egﬁg Hr?’ ﬁdgﬁw l(')‘fjsf" s, o?thcf he
pr esent v%ntlon is to be situated, m ght typlcally have SIX i nk
chanber s aﬂ?3° griathead, heingithe enyironment withinwhictf the iamigaod ok dipritnte dSsiggoititreseras wel | as

1Ghf r a-ivertlon itk begmalied, migRriyipialty hmxxadkrchaﬂbumnml&pﬁble%lﬂﬁmhag fJu} ofoErdtls @Myh 0 t he
pr i nt hf—‘@él as M’er& "hk(iﬂ%zﬂvé) @n Hlspglﬂp ‘fJOQId K@S’\l? fi [tereg gletio gln Frp% w?uch cou19 gva%edft rk(gcr.n It S

i nk nqQzzl es ri.nthcad no connec

repl acea "ng"c@é%wg\'ég “'“W‘ﬂ”&ﬁ 1E‘E)Fft“ﬁl"ﬁ5“"‘(" ‘YH”FR“Y “V“amla rapipcenble “FSF‘Ft er.
RECTIPWEEWEFEEWH#ﬂQNBNGET"Q®O4 MO 01/ 89849 PCT/ AUCO 00594 -2- Each
pri nt head nodul e receives ink via a distribution nolding that transfers
the ink. Typically, ten nodules butt together to forma conplete eight
inch printhead assenbly suitable for printing A4 paper wi thout the need
for scanning novenent ©of the printhead across the paper wi dth The
pri nt heads t hensel ves are nodul ar, so conplete eight inch printhead
arrays can be configured to form 5 printheads of arbitrary w dth.

Addi tionally, a second printhead assenbly can be nounted on the opposite
side of a paper feed path to enable doubl e-sided high speed printing.
OBJECTS OF THE INVENTION It is an object of the present invention to
provide an ink distribution assenbly for a prirrter_ 10 It is another

obj ect of the present invention to provide an ink distribution structure
suitable for the pagewidth printhead assenbly as broadly descri bed
herein. It is another object of the present -invention to provide a

| am nated ink distribution assenbly for a printhead assenbly on which
there is nmounted a plurality of print chips, each conprising a plurality
of MEMS printing devices. It is yet another object of the present
invention to provide a nethod of distributing ink to print chips in a
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s15 printhead assenbly of a printer. SUMWARY OF THE | NVENTI ON The~§m%§
~invention provides an ink distribution assenbly for a printhead 4
then WG OHB842 ed an array of print chips, the assenbl yCIeaA®i0r0gs940
distributete different inks fromrespective ink sources to each said
print chip for printing on a sheet, the assenbly conmprising: . 20 a

| ongi tudi nal distribution housing having a duct for each said different

i nk ext endi ng Iongitudlnally t haeal ong, a cover having an ink inlet port
correspond' o(Q‘ﬁsald duct for -@onnection to each said ink source-

and for PRk Tt airibuienmelde fiut tetes O ik dyricallylenmodyles ety ve
one ommww@mmtmmMMManmguwwmmf i xed
1 0 SainSheflinfdf th fiidihbed BerdathbPagdEwidi d dlstrlbutlnglnkfromsald ducts to
said print ?'Qﬁi'ﬁg Brefer t he te Kk d|s ution structure
i.ncl udes ayers s %D“Jm)r/eﬁm’%e ﬁ%ﬁ%pﬁ‘%ﬁ U one of
éal d g‘F’fﬂj dB plurality of ink holes theret hrough each ink hole

conveyi ng Mdmdﬂpnwnem&edmﬁbﬁmwmwoﬂ%@p&&maaﬁpq&adﬂmwm chi ps.
Pr ef et Sk mRing Of said layers includes ink slots therethrough,

the slots conveying ink fro re of sald i nk holes in an
adj acent | ayer enroute to oﬁhﬁgﬁ ggTHB |ps 30 Preferably, the

slots are FHW°WWWW%W%MMMWWMher si de t her eof
1Pr ef er abl yit tshethrayjes of the fredalt ervinfidiitd padvid fanSdk HisiutidnSmBERA MRS tF pagéwidul €

di st 1 jelindal RGmBP bbhoadly J&Qnmmray of print chips include fewer and fewer
nore of, sajd | ayers includes recesses

said 1 nk h les ﬁ% one or

in the under5| 8'5 & TTATCRRvR® Bpinafrd wk figrtien assembly fopa mipthead f o 1 ng

ik t HRERRY otk Pamis pentsds Rjuralitytofmiot shipsirach comedisisg a@ivrality of&EMS pitiag defices ai d

slots. 35 Piseétewthbrloyect dfhe fritset fediGon &pioiBch niethabe dilkGbull in@ ® pli Wik g aan | NNer

1507 t | gRhQf asbeRBly Lﬁ?hg@t ed structure over the array of print chips, which
ude

i nner portion inc S sai W %ggggw each | ayer of the | am nated
Is a mcro-nolded plastjcs the | ayers are adhered to
-one anot hete PieteR inggtigs|plpvides prsinkdistributionassemply forn priuthead fp whichhees ismowtet mramay] 0

Pr ef esfadik ships, dé mmmwmmmmm%wmwawwy of
al | gnggting bl a Q! BSaslehBY @lfisPPth: The present invention also provides a

am nat ed jnk. tribution. Struc f
2&(gorrprl si ng: W%%%%ﬁ?@ﬁ 3249 PCIT AL ’ r of
| ayers athW%%WMﬁ%MMMW@MMWﬂ@ i nk

hol e sdefiveungeait il fomeich tailinkisource @@ lespettice daoOdfaaid it Hugand OMTUINI Cati Nng therewith a

recess forwmﬁmmﬁ%mﬁ&chmmlﬁy&hbﬂwhm | O RASRAE o0 quldll (0 2
transyg h%“?'ihxnl ocated position upon the layer, which transversely [ocated

03|t|o lm{f{gns with a slot farmed through an adjacent |ayer. 5
2By of er abl yPreiFRPSredaminated igledjstcjbution frruehyre ipqlydes spultiple leygTs artuptad opd wpessestheniith it anot her

sl ot et ogarf adjlaxrehnting apinality of nkihiles tetethieagh) sah ink Adlekodiviying arlk ifrerl & ofshidduts ar €
al i gn@gbutito bik oPsaii gEP@GE I Ve print chip slot formed in a final layer of the

structure. pRLeh AL AR Y bi18d bRX Bl RaehSu G Rl i S DSt d G oA, Sire
of said ink holes in an adjacent layer eiroute to one of said print chips.
30 Preferably, the slots are located with ink holes spaced laterally to either side thereof,
Preferably the layers of the laminated structure sequenced from the distribution housing to the array of print
chips include fewer and fewer said ink holes.
Preferably one or more of said laysrs includes recesses in the underside thereof communicating with said holes
and transferring ink therefrom transversely between the layers enroute to one of said slots,
35 Preferably the channels extend from the holes toward an inner portion of the laminated structure over the array
of print chips, which inner portion includes said slots.
Preferably each layer of the laminated is a micro-molded plastics layer.
Preferably, the layers are adhered to one another.
Preferably, the slots are paralle] with one another.
40 Preferably, at least two adjacent ones of said layers have an array of aligned air holes therethrough.
The present invention also provides a laminated ink distribution structure for a printhead, the structare
comprising:




The 'present invention also provides a nethod of distributing inkygg@Camp
arr ay, ﬁqu&%?t chips in a printhead assenbly, the nethod serving to

di str\¥ fferent inks fromrespective ink sources PET/AXEHOSEFd print
chip for printing on 10 a sheet, the nmethod conprising: supplying

I ndi vi dual sources of ink to a |ongitudinal distribution nolding having a
duct for each said different ink extending for udinsclly the |ong,
causing ink to pass along the |nd|V|duaI ducts for dlstrlbutlon t her eby

housi 'am'?"e"?‘% %@tﬁﬂébﬁ%@}aﬁﬁ%‘% oplapfotukBs Bon bttt O
passaﬁ%“f“f’ﬁé’ gt injoppiside of By F%S"ﬂﬂlmmﬁl?hmthl ps,

whi ch Wylmlummhﬁ yhiglj teastrerstlin Ibcated ositint aligna withhalpt formedhiaough @S ent
invent,ajgat@e,so provi des a method of distributing ink to print chips in a

‘ inthead t t, thod utjlizing a |amnated ink
§|rst ributi ng mﬂb{.&l/%l lﬂg‘ﬁ\t@‘%% ‘E"f'ﬁ%?“&ﬁﬂ ¥y o P& P her ed
to oftbsalispy éﬁummmfmwmmemfmmmmmm hol es forned

t heet hr ougm;efeeuginchyﬂeah&t@-mmﬁlccnusng wi-th a 20 cannel formed in one

si de of a &'ﬁ’é gﬂéé&mm gma Sfheas! Y

| ocat ed BIOS& e&’d W t h| n_nhe ruct yre | C, m%np{'ga erse‘gs(mﬂ ocat ed

posi t FON &l 1 ghs it e 3‘?‘&5&?"% E‘é‘}ﬁ"*’l‘ﬁw t he
0 nammemtcmnmens an adj acent |ayer or |ayers of t he | ami nat ed

structure alpﬁﬁngmhdndmgmrmsawmwummmgs&&f&MMm&hﬁt
Chi PS jnx AfenddR term"ink" is intended to nean any f1luid which

be_one. 2?”#%%@@% @se&&t%w? A AT Py i e o o s {

li ke. ﬁBRPEF“BE‘EG!’HWWTB E DRAWNGS A preferred form of the present
ISnvent i on e lamingeis rith@iSCstrkdbxCnables thihyissaé thaeRsipH of thénliidualedkeippe® 40 t he
ac C O MpAHNAIpE) Shiel ke o %gdm%%wﬁgmagn&s a front perspective view of a

print engi asserrb

2 er s, tlveve ofteprlnt
engi ne asse ﬁ‘%;;‘g"’? %é‘ﬂ ?W%T%‘V %of the

pri nt PEYg M%W“F jouting ptfugpure fornjed as4 o gharedprect i ve
Vi ew odfe agthrreiith tadielgyelr ischatiege luyalitylof itk holts fh&eﬂn&ﬁm@Sﬁhﬁmbk&mﬁeﬁﬁmmue Vi ew
o thmardrﬂame&\dm&%m 861 aifobiy pefbage of ko a thinsvSseh} W plaRiiGAn®E SPECt i ve

end’ oreii Melnd s %ﬂqm@g‘%ﬁﬁ?ﬁ@g%&@wﬁ%m@ by B, ' e
sect | MM“@WB@}WP@‘ AEyinpleds ' Hdtethypeh which ink gasjesto he pithenat i ¢

cross<mwcti onal end el evational vi ew of the pri nt head asserrbly of Figs. 4

to 6 takenw@a{mﬁhﬁéﬁﬁ%ﬂ%@ﬁd&mmﬁi&n&éﬁg Seh the HEEHEITRS g %J&ith

evat ew of mounting. o e nd nozzl e guard in the
ﬁam nate “'%Vacyk StP u'mf’{l Fregeolred B’B‘?F‘é\ﬁg'ﬁg E‘T"ﬁ %#"E an enl arged and
el evat i onal cr oss secti M”ﬁ%‘%"ﬁ%@@ﬁ%ﬁs expl oded perspective

i |1 ustrati énprefredforprof thd fosantineaieewill amche tdsirijed b Bay@Lekara(ROwith ferefi2 (R84 9
PCT/ AWMM 11 is a schematic perspective illustration of an

i nk di stri RUty;on J0lQlR%% view of a print engine assembly

30 Fig. 2 is a rear perspective view of the print engine assembly of Fig. 1
Fig. 3 is an exploded perspective view of the print engine assembly of Fig. 1.
Fig. 4 is a schematic front perspective view of a printhead assembly.
Fig. 5 is a rear schematic perspective view of the printhead assembly of Fig. 4.
Fig. 6 is an exploded perspective illustration of the printhead assembly.
35 - Fig. 71is a cross-sectional end elevational view of the printhead assembly of Figs. 4 to 6 with the section taken
through the centre of the printhead.
Fig. 8 is a schemiatic cross-sectional end elevational view of the printhead assembly of Figs. 4 to § taken near
the left end of Fig. 4.
Fig. 9A is a schematic end elevationa] view of mounting of the print chip and nozzle guard m the laminated
40 stack structure of the printhead
Fig. 9B is an enlarged end elevational cross section of Fig 9A
Fig. 10 is an exploded perspective illustration of a prixthead cover assembly.




sFig.! 12 is an expl oded perspective illustration showi ng the |ayef8 (CT 200
;form'-s,?oﬁﬁé;t f alamnated ink distribution structure according to the
prese B4t on. Fi g. 13 is a stepped sectional view€CFaFMBS9€ of the
structure depicted in Figs. 9A and 9B, 5 Fig. 14 is a stepped sectional
view from bel ow of--the structure depicted in Fig. 13. Fig. 15 is a
schematic perspective illustration of a first lamnate layer. Fig. 16.is
a schematic perspective illust rat i on, of a second | am nate | ayer. Fig.
17 is a sch Ve usr' third | am nate | ayer. -
Fig. 18 is ﬁgqscﬁ E&%g%%‘r“spe I‘| I“%k F@f‘l‘“‘bf a fourth Iam nate

|l ayer. 10 Fig! E@%@W@Wépk@fmmmwmmmh

| ani natechircppording toftie grescllfhvéniona. per spective view of the air valve nol ding

Fig. 21 is m&np@;a@%m SWe & ?hgﬂgmﬂﬂg t'fn%q ﬁ'@q of the platen

of the platen

g. 22|s ar _perspective_ view O
Fs |s§ gxp MW‘"‘( Yav pf s stpfurg depiged Fild. j s o transverse
tonal VI ew ¢ 11 inschpmafic persppctjve ifugiratiog ofa fict lomitatedgerspect i ve vi ew of the
optical papig smemm&ﬁmmmﬁn&as&&dlmmhemt i c perspective

illustratiofg W?gguﬁ Ak lines attached to an ink
reservoir é Efette . 27 1S a paﬁqﬁd explfoded view of Fig. 26. 20
DETAI LED o to 3 of the acconpanying

I awi ngs t@s@rtsse@emmwwpﬁmmmeage conponents of a print
engi ne assefphoisa Wﬁvﬂﬁddﬁ&cg@m@m@ environment in which the | am nated

ink distribgfbop FH%; ki invention can be |ocated. The
print engi a‘% | ncl%ﬁvges a cﬁm‘g??sr}abw“?abrl cated from pressed

SS
steel, alu %LM i%e Ligw of the {pfthand eqdpisheqlatent or j al . Chassis 10 i s .

i nt ended t Fih& ingygrploded vigvoftheplateine body of a printer and serves to nount a
P% print head. aﬁsetmvgua%maummoff&e chani sm and other rel ated
conmponent s i_n of a printer. In general
ternms, the mh%ssis su orts tl rLn f%eaa Ig‘aLs"serrbI 11 such that ink is
ej ect ed the rﬁ"lﬁﬂﬁ’ &FWMW“BM@WW@%W@& ng

t ransport ed®8ow t he print head then through exit slot 19 by the feed
nmechani sm FIhE ipaaey exleavissthgntsm i ncl udes a feed roller 12, feed idler

2l lers 13, a platen g ,ﬁiﬁ% exit rollers 15 and a
pi n wheel q&fe"ﬁg%pﬁﬁg tiﬂff' ri vew stepper 6‘9 17. These paper feed
conponent s o 14 ”"%F‘B‘ST" Hegistedivn carF pogeonanl of agiRich ar e
in tummmb@dhmtmmmmwmummmmmuwﬁt A
print wommmmiag.mb@%mtmmm&m ﬁmﬁ
respeq,],_t,uyseo, g‘% l%HQ chassi

| di n ) s b ]ﬁw% ea ass%%ﬁml entgls?ufa 3?%%”&?

ear ce on el’t WPWH@&@“
constri’%‘tfl on is shown generally in F| gs. 4 to 8. The printhead asserrbly I

1 incl udes Ingeptl ind dhe@hatisild dupgatfieGritiRidRisendly 10 AMH RGOSR ARdDE

Var i Ofeetdh @5 brOfir frint RRFRARAI HatpdBEld F,Pgma?éﬁm &BW & oy e f;gc ot 23,

S e L T

Chl p ps
W'@éﬁ#f%ﬁﬂm@lﬁﬂ drivea/ryya stePpremator b iThese petei fizd coifonentsaureamadted

di spom;mowmmgtsmaﬁhmwmms mtusmeatmﬁ‘laemra{de&t head (see

acer

Fig. 12 ). Afriabeadesding i iha0liohl GRu0 LY EED GRR 20 fibutilh S 20! €
coNnt i RidQhhSist8. ADSMMcS Sofdlles3h inkrilke (QV.E1 lh eb?y!mgtgtozz owmgc e Lhe array.

side of 210mm wide paper.
35 The printhead construction is shown generally in Figs. 4 to 8.

The printhead assembly 11 includes a printed circuit board (PCB) 21 having mounted thereon various electronic
componmzsincludingaﬂMBDRAMll,aPECchip23,aQAahipcomector24,amicrocontmuu25,andadual
motar driver chip 26. The printhead is typically 203mm lang and has ten print chips 27 (Fig. 13), each typically 21mm
long. These print chips 27 are each disposed at a dight angle to the longitudinal axis of the printhead (see Fig. 12 ), witha

40 slight overlap between each print chip which enables continuons transmission of ink over the entire length of the array.
Each print chip 27 is electronically connected to an end of one of the tape automated bond (TAB) films 28, the other end



sEachl print chip 27 is electronically connected to an end of one 04‘8105@2“[]4
t ape Wg@i@d band (TAB) filns 28, the other end f WD 01189849

PCT/ A 4280CT2W4 -5- of which is maintai nBHVAROUMSY (i cal
contact with the undersurface of the printed circuit board 21 by neans of
a TAB film backing pad 29. The preferred print chip construction is as
described in US Patent No 6,044,646 by the presort applicant Each such
print chip 27 is approximately 21nm |ong, Iess than 1 m n wi de and about

0. 31T s mdRin S eidhcal ciact AN WM& OHEARLS 2 Oy R TR
nozzl es BOM hown schematically in Fi gs 9 and 9B, arranged generally in
six |i he for each ink type to be appl ed. Each line of nozzles

may f ol | ow Tae mefaxgdpsinicbip prastmatipn is as desqaibad in/SHaters Mp 5,014.6463 the present apslicant. Each
corr esmﬁpmmzrhmm&dynhmm&ammaﬂmmmdﬂ FhinOMgNanfl O itk 13Ger bp@de  OF

F'hg 8:;%%9&%%"% on the sr%%eﬂyg’f ’{she prr h@ﬁ’%&prrg (rﬂ?nt SCLas

cate noz
a noz ‘”8 GaresieterFings SX4 al i gned
with mmfwmilwmmmmmwpm@hmmwhmghthspseﬁhadhr omthe
nozzl welﬂm&mmmﬁmrfmm @8 prinfch QasAARNS fube@ 65, ea.&bﬁ paper

gjfaztslm w 85&1 t&g&gﬂl am nat e?ﬁ%&g%%ngeﬁ%&d%r ol part

t h@®P heppoPasaetvetheplter i 05 26 and 27) is
rel ayed vi MmmmMpmmmmmmmmwrmmm

i Nt egrofthd printtiead demmaﬂMbszi 6 Y60 via haitddhalitk HofRE 3880 idividud iV €1

e e e
1r5r om tiedengtiaf the mpbrwwmmgpmw mmm@sdmmwﬁmmmm

Cr 0SS chawew4l, Bibest @@aith Rlefined 3 FigalS It M@ beaued in ths kefard thit GhQIgBerd o sixidgits 7. |t
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The individual groups of twenty four ink holes 53 are formed generally in a rectangular array with aligned rows
40 of ink holes. Each row of four ink holes is aligned with a transitional duct 51 and is parallel to a respective peint chip.
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Rib details in the underside of the micro-molding provides support for the TAB film when they are bonded
35 together. The TAB film forms the underside wall of the printhead module, as there is sufficient structural integrity
between the pitch of the ribs to support a flexible film The edges of the TAB film seal on the underside wall of the cover
molding 39. The chip is bonded onto one hnndred micron wide ribs that run the length of the micro-molding, providing &
final ink feed to the print nozzles.
The design of the micro-molding allow for a physical overlap of the print chips when they are butted in a line.
40 Becanse the printhead chips now form a continuous strip with a generous tolerance, they can be adjusted digitally to
produce a near perfect print pattern rather than relying on very close toleranced moldings and exotic materials to perform
the same function. The pitch of the modules is typically 20.33mm.
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or maintenance operations of the printer. During this printer mode, the platen, member 14 is
40 rotated so that the exposed blotting portion 81 is located in the ink ¢jection path opposite the nozzle guard 43. The
exposed blotting portion 81 is an exposed part of a body of biotting material 82 inside the platen member 14, so that the
ink received on the exposed portion 81 is drawn into the body of the platen member.
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pl at'en member. in this manner, the platen is moved away fromthe 28 0CT 2004
printhead during the transition between platen positions to provide
sufficient clearance fromthe printhead and noved back to the appropriate
di stances for its respective paper s¥pport, capping and blotting
functions. 20 In addition, the cam arrangenent for the rotary platen
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di st ri bertrowentoass efdaldprindchips. print head to which there is nounted an array
of print chips, the assenbly serving to distribute different inks from
respective ink sources to each said print chip for printing on a sheet,
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7. The assembly of claim 6 wherein the channels extend from the holes toward an
inner portion of the laminated structure over the array of print chips, which inner portion includes

said slots.
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assenbly, the nethod serving to distribute different inks from
respective ink sources to each said print chip for printing on a sheet,
t he met hod cb?rpr i Sinmeghodsofi gistripisting inkth aniactesadf wotehdessn aprinthadiagsegbly, the
longi t udi di.st t 538l ?@rent
i ext SRR P RO FRHT A BRK oo EHR soleBls 1o BAR DB B8
i ndi vi dpmitmglumhshebt)theuhmnqdicbmpmmg thereby into a | am nated ink
di stribution structueflxed t MOEE Shdk Fdre
| ami nat ed i nkK' Hliy u 'fa(l)ﬁour e% gg%’ﬁ?oeadle%{)fi&hﬁ(Jtﬁlrebl}gggggdég‘gt Eﬂr% Plrough of
t he i ndéach shmmf’ferenkmb wppidirgsloﬁguudnhﬁlyphercﬁdonghl ps, which print chips
sel ectively gug}ﬁé 1ntkq§ pellsg la(llo%l he u%l\gidua?&ucts for distribution thereby into a laminated ink
distribution structure fixed to the distribution housing, wherein
the laminated ink distribution structure enables the passage therethrough of the individual

ink supplies to the print chips, which print chips selectively eject the ink onto a sheet.



