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i nvention rel ates abuttin rint chi

bagow dth PrTRVNBESS. vacEAatees AR RErALRuphaly ity o
invention relates to an array of such abutting print 15 chips for an A4
pagewi dth ink jet drop on denmand able of printing up to 160
dpi col or photographic quality at mmﬂJMIlmmmﬁges per mnute. The array of
print chips in such a printhead woul diggge,@pproxi mately 8 inches (20cm
Iong An advant age of such a system is the ab| I|ty to easlly rempve and

o o o I Y .




25 Preferably the pair of unit cells rows dedicated to one color in one
print chip is longitudinally aligned with a pair of unit cell rows of an
adj oi ni n%ngmsﬁh' p printing a different col or. PreferabpyriAlgi@sis a

di mensi on between end-nost nozzl es across the abutting end surfaces that is
equi val ent to double a di nension between the nozzles al ong any row of one
of the print chips. Preferably the zigzag formation includes a sequence of

"t er sper EobALRUPER ¢ FETAROQ0RSn o PO RO  HERANRIOR:. PR rean
any fluid g?)A‘fBO/Bds ﬁéﬁ,gbk?ﬁbogéﬂe %’r/‘f&bﬁ@%ﬁgﬁ 0 Rer/ﬂido}oﬁfbbedP&ﬁA@o@&E@I The

) id nmay be one o ‘many erent col ored inks rared ink) a fixative
Or t he |'i et/ ARiobBisoDESSR) Kldoidds o PH7ADBAWSIGS oy Rigfoasssed Péﬂmso@‘s% he
present invention will now be described by way of exanple with reference to
. the acconpanpiuogomraw FSAVEosIsN: PETAU0N00586 a FOTaAW00mes 13 pe eCTMEOWOMsW, of a
print engi ne assenbly; VI-"O02/98-1a PCT/AU I1/111als -4 Fig. 2 is a
rear pBrsBETAULL0SDBW RAIT/ABM/OF3Nt P@W@Uﬁ@‘ﬂ(é%eanyA‘&WOW% PET/AUQ00®B0G. s an
expl oded gers pective view of the print enal ne assenbl 4 1is

a schemat PETAUIRPOSHEr sHEFéAYPO0I8e\wWPET/AYONPISAY: h B/ %‘%@é)ﬂﬁpy, P&T/éub(goqsgz

& an” oxproayo BB BechrBu Bl s ZEPABUINC D Tht head asserbly: Fig. 7
is a Cros%’h%&%t{sﬁ&?}hth&@@o fénﬁxfatpmmhs ¥ ,ﬁwrpqﬁateh Réeilby iblRad assenbly of

Figs. 4 to e section taken through the centre of the printhead,
Fig. 8 i s a schemndus tetBddeSgstess aidi appugdius etatingetb dw ateseoriadention envdisflostdie ther | nt head

ass emi?y %llogﬁn ?pé)hém&ng ﬁ@? B%g%pn:?ﬁ or z;sg ei (ﬁftﬂ:e fp?egl:qt lg‘tentFo'ngn Ju%e ZiO:I-Q)OEI g. 9Ais a

sche ic en vat ona nmoun rint_chip_and nozzle
guard in tPREAULHONAL edP%WéE‘PP/OforsuctPGF/é"L{??/g‘Wﬁ% prG T @%757FI CT@Igo?’%”an

enl arged end el evational cross section of Fig 9A] Fig. 10 is an expl oded
per spect i ‘ﬁél&éé@lﬁﬁ@bk‘?ﬁFQNVE‘NﬁbNm head cover assenbly; Fig. 11 is a
schematic perspective illustration of an ink distribution nolding; 15 Fig.
12 is an expl odid fplewispdoritive rilidsus tan atrayorl bbitng Pt thips drayedrles or pgagdthar t
of a lam r}ﬁ.nﬁgd ' l\%ﬂ’c gdrtﬁ:tﬂﬁnll)b %bﬁr}loﬁéxEIU&\teHr ﬁe ﬁi@&\g&pﬂeﬂﬁs t‘bcﬁn iR dPERS Wdkting print

|nvent|on Is a.step sectional view from above of the stru?ture
depi ctléd |°HPF?‘§|§“ AP“&‘H‘EP‘@B“‘ JF‘i ‘ﬁm’ i'lld‘?“?“do\"’é’t"@bdp%*‘tﬂa%ee%ft Prigtieg U/ el fPPbfiiBel ow
of the strpuattugrq;hidqm@taadw molﬁhgspelﬁunutEl g. 15 is a schematic perspective
illustration of.a fir i

per spective il lTLtlmg fu*raé ? pgﬁ c%l%’& ﬂ% c% a Bﬁﬁl%ﬁda \P/T]&l?ciaca&roxmtcﬁy%ﬁgchésq%m%ﬁgc A hemati c
per spect i \#dvaniage pf suckia sygem éftheablt"mtcrqasﬂwmowfaatné 'ePla‘SFé‘PY dCﬁcF'gve chigs in e p{ind¢¥enat i ¢
perspecti \éﬁ‘ai }Thlys&ﬂoﬁghlnﬂﬂleﬁﬁvx@ td tap buhenlid PlikliRbEIf by @k chifis Gefech®. | S @ schemati c

per Sp%@t' ve illgstrat é_lneg pfh 1cat|on 15519/11)(10 5399815@@@}66595 fc‘i’/AU%Q/ods%

perspe tive view O ?pefl val ve no IS a rear pers eCtIVG
vi ew of tW@TfA@Q{OO&?&r?@T@MO@@S% e pawtéw mpgulp comprispdofa "M Pl BpiRec hipe

view of t hﬁvxh@rﬁx&umﬁ@-méaﬁ@d’a@fnurﬁb@ﬂ)f ko Qtuatdré ig nnc?@mbcﬁar&@ar@iﬂ&r@d&ﬂoiﬁéeﬁﬂho@lf t gg
VI ew

pl aten a fransverse Gross- sectipona 0,
is a f rontsgiﬁ‘ﬁ?siﬁfg@ﬂ Vo RISE AU EETPRST ogtgepaérra f e'é’ﬁ"é%t];prlﬁt??aggc’ﬂes aiSho
Fig. 26 i 9nthe sfdnmpappticgensspecti ve | I | ustration of a print head assenbly and

ink liyes atta%l@gnmamm'cmcmd%m MR bf pHARSE tob&iles Engepre%zm lnsenaomgml y
expl oded Vi ew of

schemat i c portions. of a
pai r of privRigally havpex ‘i'"hcr‘é'ﬁb"ésral“do@ﬁ ca?ab‘ﬁwaf‘"'@ﬁ "b§°l‘f'ﬁ§’f @%ﬁﬁ%"ﬁ“ﬁb‘"éﬂfd "- end
ina pr| Ntdne fichtivd. Ah aitifump ayosid ebiuEibaedareo thiprintheadgwischrehad igsisafio kebyeforsisn nt
chi ps; C;El-tgles %%y h§m ﬂs lﬁls.mﬁmt THe pﬁAm@mwa;ew .maw t@\% Rine0d b ;eaﬁcegﬁne a pair

of print I ps be abutted et her; is a schematic
per spect i v‘éSSG‘feéWCBWW‘PéfheF%‘S%BW “i“ﬁ" 5. 20: Fl 9. 31 is a schematic plan
vi ew 0 t hose ppich printhsadadodtibi@cdives ink vie hdigsbusibrowaidingthdtirgnsfed the ik t Bypicdiemg
been abutted S f G ' t AT sy f,a Dasubeen
corpl ot ed; "oelgoh B ofh lobAR pTReh kG NERE LRl A 562 HSu

the need for scanning movement of the printhead across the paper width.

The printheads themselves are modular, so complete eight inch printhead arrays can be configured to
form printheads of arbitrary width.
35 Additionally, a second printhead assembly can be mounted on the opposite side of a paper feed path

to enable double-sided high speed printing.



Fig. 32 is a schematic perspective view of what is shown in Fig. 31; Fig.
33 is a schematic plan view of those portions of the abutting print chips
shown in ‘§QQ’§“9"%? to 32, but after the sliding notion haspppaifeip et ed;
and Fig. is a schematic perspective view of what is shown in Fig. 33. 5
DETAI LED DESCRI PTION OF THE INVENTION In Figs. 1 to 3 of the acconpanying
drawi ngs there is schematically depicted the core conponents of a print
engi ne assenbly, showi ng the general environment in which the | am nated ink
di stribution structure of the present invention can be |ocated. The print
engi ne assenbly includes a chassis 10 fabricated from pressed 10 steel,
al um num QBJEECTS OF THE IBWENTION gi d material. Chassis 10 is intended to be
" nounted within_ the body of a printer and serves_to _m)untbh r.int head
assenbly 11, alysf3ehieqtabe %&'ﬁ%"l”g?ﬂt&Pf&‘“?ft"ﬁé‘Fayr"é?béﬁ"B%ipr ﬁ%&ﬁ’gﬂﬂnw thin the
_ external phgeidthesnteasi ng of a printer. In general terns, the chassis 10
Squortjs the prt'iJ‘JnE&ﬁ&%b'@c%ﬁ re\éeng'iqﬂvc%%ho érm&e ah% 'o?ab@ﬁiﬁézﬂrﬁmeaﬁ%ﬁtﬁér om and
onto a"sheet of] paper ar ot her print med um bel nd transported bel ow t he
pri nt head sttt fof ie pageidta piinthead a5 proadly despribsd hemgia. f eed nmechani sm The paper
f eed nmechani smydifumbtié@bjedtof tRksEndink@ionk@profi®ad afradloibutiind friathead Iiddulad eghat en
general ly designated.as. 14, exi.t rs . i n wheel assenbly 16)
all drive® §'S'gg%rfng%fféﬁav%ta(ggrakqé%gggmﬁé %C?Q ceC }(':'onponents are nount ed
between a pair of bearing noldings 18, which are in turn nmounted to the
chassis 10 at each respective end thereof. A printhead assenbly 11 is
nount g9 t GUMMARY'GE THE INCENBIONEans of respective printhead spacers 20 20
mounted to the chassis 10. The spacer nol dings 20 increase the printhead
assenbl y | engt hergis divelosed hereinparintghip fos assemblyantg An #fay plgputdnepEntGhipsn pRRthiRd
paper. Thetarihkjtdpamet, GOpmt dhipahdluding kdvs Shautellgeamusit dejl hiving b @B ejecfiort rozdle, The
printhead assemly 11 includes.a Inted ci [ Vi ng
nount ed tﬁ@? r(')"rtr?g" ahra?"g g 634 ectT (f)orrlf@qtgéﬁghoaﬁgth{@}{?l%@?gﬂ{;eg‘gggg?fn%r RAM 22, a
PEC chi p 2®luding {eiuresnif phapein neaperase withicorrespanding featpreraf shapoif pegnd sufpcepfispidy  dual
Mot Or 181 i \i@dthet frinPchBfio enbie the al dBdirB@tRitibral rEMdhdhidl teivechQRITHR djcotit n6a s dTasd prian
print chi pﬁ, 27 é.Fi %.h 13% eacha. tt%%id(‘:qjlsel y 2l mm 1 ong. These print chips 27
are each dI"BpwMSadaRiherpri] iy MU MU { he | ongit udi nal axis of the
print head (see Prifagablyltie unit cels pieach rew ireppsitionge puck fhatihetinheeiention aezaleip pavellychi p
whi ch enalghaggdm ik ppous transm ssion of ink over the entire |length of the
array. Each print chip 27 is el ectroni cakﬂlﬁy,connect edfto .an end of one of
the tape aut onﬁ’f"éﬂa"bvdﬁ"clfea(‘“fﬁBfShF‘?cl%’é‘e%,S“r S InserA 2 8RB OBP i ch i s
mai nt @0ned 30 iPnef@dbdyhe privadhipd@ivtigewelwiréws of imit celisder sur f ace of the printed
circuit board | ' el : print
chi p construct ?ﬁoerggi}sé@%ugléés)%rl f-g?ﬁfe&g %@%gg %é]f'? Qﬁgggf%?12?%?1%"%5/’%5“%2&%?%ent
appl i cant .o"&84% such print chip 27 is approxi mately 2l mmlong, |ess than
Lmm wi de and abmerk isQurthemaistlio@h her@iigh aft@ysof @butting ridt chirin sptinthead ©f dnlvdjg arnds, of

MEMS i nkj et .n es .30 hematically in Figs. 9A and 9B) 35 arranged
generally c%ﬁpgﬁéhlﬁﬁﬂggsﬁgﬁég%%%' each ink type to be applied. Each |line of

nozzl e may f ol Areferably the ppis gEwnitgells saves dediratedto 9N GQIRF iR PpsEIPt chip s langitydinglly alighed
cor r espondiith@ phi srait &l rdwsler AsPRBE Prinddhieptinerpa differeatglor.f rom t he rear of the
print chip 10 g a0aR0hk & B Kimefich BEwieh 8ol RAIL 100 b SrurifPorl b Iadi0©
del i cate nozzl escon Y ne SOrface of ‘the print chip each pr nt chrp fas a
nozzl e guaevald)to deuble adimensignbetmpen theguzzlegplong apy rey gbgve phthpnsigt chins: WO

02/ -498. 1s PCT/ M_ﬂdlpﬂae zozey fofhatibrO R stdterdcE 6F aRQEZIoRiBNsARY 2 Bfpedcb aftaligdae | Nk

dr ops ect ed dat hi g)h Speed (L&eom_thhe nozzl es pass through these

m croa:gjert'ﬁ‘?g{-'f‘al Ral PO BRI ELH Bt he paper passing over the platen 14. |nk
i s delivered toAsusal hemeinsthe terdmi ‘g™ igiirgended ¢ maan pdyfluidovhichBpwhi trgugh Bie arinthepdinbnat ed
stack 36 affand e ERder. RS AlidYHayRebde oPhadydffetehticBibRAE A, hikared ifK a fiXaB8 R lhe likkK
cassette 37 (Figs. 26 and 27) is relayed via individual ink 5 hoses 38 to
individual ink inlet ports 34 integrally nolded with a plastics duct cover
39 which forns a lid over the plastics distribution nolding 35. The

di st ri but i BREFGIESCRIPTIGN OFCTHRRRAWINGS ndi vi dual | ongi tudi nal ink ducts 40
and an,air duct_4 ich tend throughout the Length of the array. Ipk is
CranatErr ed ' oHFETRE i oTBprs o Rh e B s B o B e B ftenct B

i ndi vi dual thescommpafyingraiwings eheeimel s 42, as best seen with reference to Fig.
7. 1t should beFqutiseﬂr(jnnpe;spécﬁvervﬁg%fEjprtnhﬁhin@zlskhﬁugh there are six ducts
depicted, a different nunber of ducts m ght be 10 provided. Six ducts are
suitable for a printer capable of printing four-color process (CWK) as
well as infra red ink and fixative. Air is delivered to the air duct 41 via
an air inlet port 61, to supply air to each print chip 27, as described

| ater with reference to Figs. 6 to 8, 20 and 21. Situated within a

. I o aAr-- £




WO U21498-4S _7_ PCT/AU(11/111SIs transversely across the |ayer 52). That
is, holes 53a (Fig. 13) deliver ink to the right hand recess 55a shown in
Fig. 14, whesAassthe holes 53b deliver ink to the left nop¢rMadgisige
recesses 55b shown in Fig. 14. The second | ayer 56 includes a pair of slots
57, each receiving ink fromone of the underside recesses 55 of the first
Iayer. 5 The second | ayer 56 also includges ink holes 53 which are aligned
with the outer two sets of ink. hohais 53 of the fir | ayer 52. That is, ink
passi ng t hr ougigt hig 2 BFAT RSFPSH VR AT PRI gpg astemblyof '?Fnel first layer 52 for
each print chi Pigpais sn ckiploédipkrypettive Gergbf tigrinesparasienyy bidlies, 53 passi ng

. through the Se Lgls *%at?ﬁontg &céﬁ@@ﬁé@éf@%nﬂiﬁ é&iﬁ?em‘g@cond l'ayer 56 has

f or med thereln er o nsversely exten channel s 58 to relay ink
passi ng t hr oughig ?ﬂiaﬁ?ﬁ! %@C"BMCQPFG""B38“’?6%?’&‘“?‘14@556'8% otdie $hese channel s
. extendsto ali gmFigné Isbna(plbﬁ)ed@at;fecmmsdu@ﬁ@oﬁae;ﬁrmrheaadsstexhtmaugh a third | ayer 60
of the lamnate, It sh t hi Il yer 60
of the | aninat %‘%‘ %1' Haes Secfcll'(%'l'fsraengOle‘fagonégv'e(\:voorf?né p'gh% asgcn‘w? ﬁt}%a%:tﬁ 65& P #? chi p,
with two isesfientaleh ttoughithé qeptreaf thgprintheadi t h t he pair of slots formed in the
second | ayer 5@1?9@ a@éﬁErﬁd’t:c%rloﬂts&n@rﬁtémel@vammmwtohﬁne priHRAd 28deRbIS of BGI 486 The
third |ayer so incjudes an array of air holes 54 aligned with the
correspond‘ikﬁ’g“ea‘t'?el?fb?“8°ﬁ%g drrays 54 provided in the first and second | ayers
52 and056. The FAg9A i alsehymatic 6@ eeamiomnhvigw ofi ngpunting efthd mintel)ipiapdmoprdd guard B3he

corresponqz;nggmws[g&sgm(prme%mgemp These outernost holes 53 are aligned
with the outernost holes 53 ovided in the H_ﬂg@g and second | am nate

| ayers. As shov# ?%'Sﬁ?ﬁgmgegﬂ‘déﬁé““g’g CrosH &4 ° yer 60 includes inits
under si de sur f &g 1@is bir explsded pSepegtiveilbsermibn ntp rrindend edveiidsemblysr espondi ng t o each
hote 33 These i an0elde %&%glfc\f,eennasnhm&sfqmnw@mae.ms&@i pding hole S8 to a

20 p05|t|on j ust™ out sI nnment slots her et hr ough. As best
seen il8 Figs. dig %‘éla'%)’k’@qqéc’ﬂﬁ‘ﬂ“’% ifpsratiop showing "Bfayffh@"’l“%ﬁrﬁaﬁB'ﬁaeléfn‘gal“?fd% 36
t hus ser v&listribugbn kR turelab@rdiniglo hefraem invntib; oken hatched lines in Fig. 9B)
fromthe nore wi.dely spaced in 4 lbdi Ng to
slots aligned xn% Eﬁl % ﬁstQ sectlggalgwg\y ﬁgrgibogehoq hegtﬁl%tu% dg‘;l&édl?lpl;lg ‘g\g e9gof geach
print chip 27. Bs lthemwweﬂogﬁl Vli‘8ff°ml%‘h°f|“§ Sf&'C\Preé‘ﬁP"f‘?ddﬁf'aHéve t he

gam nat ed st?clﬁa wﬁa%hgﬁas.c spadtick ilQuraBRof alirdt ARtnaR My conprised of
iscrete co-linear, s

Sl ot nts. The er 62 of the
| ani nat’ed st ac %éGFR&‘i?‘E}a"é‘gP%??EZ %g';w%tpn?faﬁe ﬁdqamm%?elf"%ey% each recei ving
t he upper port|F0g1l‘bisaaphmeaslpemppcmeclbwstrmongfmﬂprdﬁmnﬂaﬁyen‘| fth and final |ayer

64 al so incl udgs, @@lsagghaxatxgger%bdtlpe lﬁJJSQSth@@fmmﬂa@@ﬁbrve the chip and
nozzl e guard assenpl

ng%&hl S sa wi ched between the
fourth and fi fchgI%S?éf‘§‘°'8"‘2‘ca"rﬁi’e%‘21°‘"'ﬂfﬂé"°6f’ IL?"B'T‘“C Ch can be provided
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The first layer 52 incorporates twenty four individual ink holes 53 for each of ten print chips 27. That

is, where ten such print chips are provided, the first layer 52 includes two hundred and forty ink holes 53. The
first layer 52 also includes a row of air holes 54 alongside one longitudinal edge thereof.
The individual groups of twenty four ink holes 53 are formed generally in a rectangular array with
35  aligned rows of'ink holes. Each row of four ink holes is aligned with a transitional duct 51 and is parallel to a
respective print chip.
The undersurface of the first layer 52 includes underside recesses 55. Each recess 55 communicates

with one of the ink holes of the two centre-most rows of four holes 53 (considered in the direction
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(10%¢& ()-31 The second layer 56 includes a pair of slots 57, each receiving ink from one of the underside recesses
55 of the first layer.

5 The second layer 56 also includes ink holes 53 which are aligned with the outer two sets of ink holes
53 of the first layer 52. That is, ink passing through the outer sixteen ink holes 53 of the first layer 52 for each
print chip pass directly through corresponding holes 53 passing through the second layer 56.

The underside of the second layer 56 has formed therein a number of transversely extending channels
58 to relay ink passing through ink holes 53¢ and 53d toward the centre. These channels extend to align with a

10  pair of slots 59 formed through a third layer 60 of the laminate. It should be noted in this regard that the third
layer 60 of the laminate includes four slots 59 corresponding with each print chip, with two inner slots being
aligned with the pair of slots formed in the second layer 56 and outer slots between which the inner slots
reside.

The third layer 60 also includes an array of air holes 54 aligned with the corresponding air hole

15  arrays 54 provided in the first and second layers 52 and 56.

The third layer 60 has only eight remaining ink holes 53 corresponding with each print chip. These
outermost holes 53 are aligned with the outermost holes 53 provided in the first and second laminate layers.
As shown in Figs. 9A and 9B, the third layer 60 includes in its underside surface a transversely extending
channel 61 corresponding to each hole 53. These channels 61 deliver ink from the corresponding hole 53 to a

20  position just outside the alignment of slots 59 therethrough.

As best seen in Figs. 9A and 9B, the top three layers of the laminated stack 36 thus serve to direct the
ink (shown by broken hatched lines in Fig. 9B) from the more widely spaced ink ducts 40 of the distribution
molding to slots aligned with the ink passages 31 through the upper surface of each print chip 27.

As shown in Fig. 13, which is a view from above the laminated stack, the slots 57 and 59 can in fact

25  be comprised of discrete co-linear spaced slot segments. -

The fourth layer 62 of the laminated stack 36 includes an array of ten chip-slots 65 each receiving the
upper portion of a respective print chip 27.

The fifth and final layer 64 also inclides an array of chip-slots 65 which receive the chip and nozzle
guard assembly 43.

30 The TAB film 28 is sandwiched between the fourth and fifth layers 62 and 64, one or both of which
can be provided with recesses to accommodate the thickness of the TAB film.

The laminated stack is formed as a precision micro-molding, injection molded in an Acetal type
material. It accommodates the array of print chips 27 with the TAB film already attached and mates with the
cover molding 39 described earlier.

35 Rib details in the underside of the micro-molding provides support for the TAB film when they are
bonded 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 hundred micron wide ribs that run

the length of the micro-molding, providing a final ink feed to the print nozzles.
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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.

5 The individual layers of the laminated stack as well as the cover molding 39 and distribution molding
can be glued or otherwise bonded together to provide a sealed unit. The ink paths can be sealed by a bonded
transparent plastic film serving to indicate when inks are in the ink paths, so they can be fully capped off
when the upper part of the adhesive film is folded over. Ink charging is then complete.

The four upper layers 52, 56, 60, 62 of the laminated stack 36 have aligned air holes 54 which

10  communicate with air passages 63 formed as channels formed in the bottom surface of the fourth layer 62, as
shown in Figs. 9b and 13. These passages provide pressurised air to the space between the print chip surface
and the nozzle guard 43 whilst the printer is in operation. Air from this pressurised zone passes through the
micro-apertures 44 in the nozzle guard, thus preventing the build-up of any dust or unwanted contaminants at
those apertures. This supply of pressurised air can be turned off to prevent ink drying on the nozzle surfaces

15  during periods of non-use of the printer, control of this air supply being by means of the air valve assembly
shown in Figs. 6 to 8,20 and 21.

With reference to Figs. 6 to 8, within the air duct 41 of the printhead there is located an air valve
molding 66 formed as a channel with a series of apertures 67 in its base. The spacing of these apertures
corresponds to air passages 68 formed in the base of the air duct 41 (see Fig. 6), the air valve molding being

20  movable longitudinaily within the air duct so that the apertures 67 can be brought into alignment with
passages 68 to allow supply the pressurized air through the laminated stack to the cavity between the print
chip and the nozzle guard, or moved out of alignment to close off the air supply. Compression springs 69
maintain a sealing inter-engagement of the bottom of the air valve molding 66 with the base of the air duct 41
to prevent leakage when the valve is closed.

25 The air valve molding 66 has a cam follower 70 extending from one end thereof, which engages an
air valve cam surface 71 on an end cap 74 of the platen 14 so as to selectively move the air valve molding
longitudinally within the air duct 41 according to the rotational positional of the multi-function platen 14,
which may be rotated between printing, capping and blotting positions depending on the operational status of
the printer, as will be described below in more detail with reference to Figs. 21 to 24. When the platen 14 is in

30 its rotational position for printing, the cam holds the air valve in its open position to supply air to the print
chip surface, whereas when the platen is rotated to the non-printing position in which it caps off the micro-
apertures of the nozzle guard, the cam moves the air valve molding to the valve closed position.

With reference to Figs. 21 to 24, the platen member 14 extends parallel to the printhead, supported
by a rotary shaft 73 mounted in bearing molding 18 and rotatable by means of gear 79 (see Fig. 3). The shaft

35  is provided with a right hand end cap 74 and left hand end cap 75 at respective ends, having cams 76, 77.

The platen member 14 has a platen surface 78, a capping portion 80 and an exposed blotting portion
81 extending along its length, each separated by 120°. During printing, the platen member is rotated so that
the platen surface 78 is positioned opposite the printhead so that the platen surface acts as a support for that

portion of the paper being printed at the time. When the printer is not in use, the platen member is rotated so
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that the capping portion 80 contacts the bottom of the printhead, sealing in a Jocus surrounding the

microapertures 44. This, in combination with the closure of the air valve by means of the air valve

arrangement when the platen 14 is in its capping position, maintains a closed atmosphere at the print nozzle

surface. This serves to reduce evaporation of the ink solvent (usually water) and thus reduce drying of ink on

5  the print nozzles while the printer is not in use.

The third function of the rotary platen member is as an ink blotter to receive ink from priming of the
print nozzles at printer start up or maintenance operations of the printer. During this printer mode, the platen
member 14 is rotated so that the exposed blotting portion 81 is located in the ink ejection path opposite the
nozzle guard 43. The exposed blotting portion 81 is an exposed part of a body of blotting material 82 inside

10 the platen member 14, so that the ink received on the exposed portion 81 is drawn into the body of the platen
member.

Further details of the platen member construction may be seen from Figs. 23 and 24. The platen
member consists generally of an extruded or molded hollow platen body 83 which forms the platen surface 78
and receives the shaped body of blotting material 82 of which a part projects through a longitudinal slot in the

15  platen body to form the exposed blotting surface 81. A flat portion 84 of the platen body 83 serves as a base
for attachment of the capping member 80, which consists of a capper housing 85, a capper seal member 86
and a foam member 87 for contacting the nozzle guard 43.

With reference again to Fig. 1, each bearing molding 18 rides on a pair of vertical rails 101. That is,

the capping assembly is mounted to four vertical rails 101 enabling the assembly to move vertically. A spring
20 102 under either end of the capping assembly biases the assembly into a raised position, maintaining cams
76,77 in contact with the spacer projections 100.

The printhead 11 is capped when not is use by the full-width capping member 80 using the
elastomeric (or similar) seal 86. In order to rotate the platen assembly 14, the main roller drive motor is
reversed. This brings a reversing gear into contact with the gear 79 on the end of the platen assembly and

25  rotates it into one of its three functional positions, each separated by 120°.

The cams 76, 77 on the platen end caps 74, 75 co-operate with projections 100 on the respective
printhead spacers 20 to control the spacing between the platen member and the printhead depending on the
rotary position of the platen member. In this manner, the platen is moved away from the printhead during the
transition between platen positions to provide sufficient clearance from the printhead and moved back to the

30  appropriate distances for its respective paper support, capping and blotting functions.

In addition, the cam arrangement for the rotary platen provides a mechanism for fine adjustment of
the distance between the platen surface and the printer nozzles by slight rotation of the platen 14. This allows
compensation of the nozzle-platen distance in response to the thickness of the paper or other material being
printed, as detected by the optical paper thickness sensor arrangement illustrated in Fig. 25.

35 The optical paper sensor includes an optical sensor 88 mounted on the lower surface of the PCB 21
and a sensor flag arrangement mounted on the arms 89 protruding from the distribution molding. The flag
arrangement comprises a sensor flag member 90 mounted on a shaft 91 which is biased by torsion spring 92.
As paper enters the feed rollers, the lowermost portion of the flag member contacts the paper and rotates

against the bias of the spring 92 by an amount dependent on the paper thickness. The optical sensor detects
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this movement of the flag member and the PCB responds to the detected paper thickness by causing

compensatory rotation of the platen 14 to optimize the distance between the paper surface and the nozzles.

Figs. 26 and 27 show attachment of the illustrated printhead assembly to a replaceable ink cassette
93, Six different inks are supplied to the printhead through hoses 94 leading from an array of female ink

5 valves 95 located inside the printer body. The replaceable cassette 93 containing a six compartment ink
bladder and corresponding male valve array is inserted into the printer and mated to the valves 95. The
cassette also contains an air inlet 96 and air filter (not shown), and mates to the air intake connector 97
situated beside the ink valves, leading to the air pump 98 supplying filtered air to the printhead. A QA chip is
included in the cassette. The QA chip meets with a contact 99 located between the ink valves 95 and air intake

10 connector 96 in the printer as the cassette is inserted to provide communication to the QA chip connector 24
on the PCB.

In Figs. 28 to 34 of the accompanying drawings there is schematically depicted portions of abutting
print chips 110. Each print chip 110 includes a multitude of unit cells 114, each including a nozzle 115 and an
actuator 116. Our co-pending US Patent

15 09/112,751, 09/112,787, 09/112,802, 09/112,803, 09/113,097, 09/113,099,
09/113,084, 09/113,066, 09/112,778, 09/112,779, 09/113,077, 09/113,061,
09/112,818, 09/112,816, 09/112,772, 09/112,819, 09/112,815, 09/113,096,
09/113,068, 09/113,095, 09/112,808, 09/112,809, 09/112,780, 09/113,083,
09/113,121, 09/113,122, 09/112,793, 09/112,794, 09/113,128, 09/113,127,

20 09/112,756, 09/112,755, 09/112,754, 09/112,811, 09/112,812, 09/112,813,
09/112,814, 09/112,764, 09/112,765, 09/112,767, 09/112,768, 09/112,807,
09/112,806, 09/112,820, 09/112,821
incorporated herein by reference on page 1 disclose various nozzles and actuators suitable for use in unit cells
114. Each actuator is actuatable upon demand to cause the ejection of ink from the nozzles 115 to be received

25  upon a print medium that passes the print chips 110 in the direction indicated by arrow P.

Typically ten such print chips 110 would be received across the pagewidth of the printing apparatus.
For example, with reference to Fig. 12, ten print chips 27 are depicted and with slight modifications to the
laminated structure depicted in Fig. 12, the abutting array of print chips of Figs. 28 to 32 could be employed.

With reference again to Fig. 28, each print chip 110 has end surfaces 111 between which there

30  extends a sequence of angled portions 112 and longitudinally aligned portions 113. Portions 112 and 113 form
a “zig-zag” configuration across the print chips between the end portions of end surfaces 111. However, a
different profile could be provided.

If one closely examines the adjoining portions of the print chips 110 in Fig. 28, it can be seen that
across each angled portion 112, there is a gap G between the ordinary spacing of the nozzles 115 in which no

35  nozzle is provided. However, examination of Fig. 33 which shows a close-up portion of the abutting print
chips reveal that continuity of equal spacing d in the pagewidth direction between nozzles for the same
colored ink is maintained across the transition from one chip 110 to the next. In this regard, it should be noted
that the key shading provided for each of the nozzles 115 in Figs. 29, 31 and 33 is intended to indicate that

particular nozzles are intended to eject particular colored inks. For example, those rows indicated by the
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chips, thus ensuring that a constant force is maintained across the printhead. This is advantageous because it

15  allows the whole row of chips to expand and contract together with fluctuations in ambient or operating
temperatures. As the print chips include both plastics and silicone components, no particular complex design
consideration need be given to accommodate for the variable rate of thermal expansion of these two materials.
Instead, the whole row of print chips 110 can expand and contract slightly, making small and imperceptible
variations in print quality.

20
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9. The print chip of claim 3 wherein the zig-zag formation includes a sequence of angled portions and a

sequence of aligned longitudinal portions interspersed therewith.

10. The printhead of claim 6 further comprising biasing means at one or both ends of the array of print
35  chips for maintaining a force through the array that causes the end surfaces of the print chips to remain

abutted.



