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35 ' BACKGROUND OF THE INVENTION
The following invention relates to a laminated ink distribution structure for a printer.
More particularly, 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 to 1600 dpi photographic quality at up to

160 pages per minute.
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RECTI FI ED SHEET WD 01/89849 PCT/ AU00/ 00594 - |a The overall design of a
printer in which the structure/assenbly can be utilized revolves around the
use of mepbrgwabl e printhead nodul es in an array approxi par/alyo/@spsnches
(20 cm long. An advantage of such a systemis the ability to easily
renove and replace any defective noduleg,in a printhead array. This would
elimnate having to scrap an entire printhead if only one chip is
defective 5 ATisrovell Hemulof ppahigt iwwhigh s sraburglaspmbintae e ugian rdyelves oompd thawechf of  a
"Menj et " eflhduple b@iheg maduehin ph R@\bpRGimaEINL@E 20LRBEROM BvaMas br sRMEHEIm iOthe
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(MEMS). Su e those as disclosed S. Pat ént
6, 04 646m§wP"%me%g %ﬁfmmgpk?%%nt however, there nlght be other MEMS
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si tuat ed, acihu@hhight yeﬂhc@@als Lide1oREM & SShadnt IND K, 083D BiE §res§m¢q;plp.§lt ERRRDIE. rQlEht Wo‘th@lt ing

f our CO|OMEQ5991§§ CWK) as well as infra-red ink and fixative. An air
punp woul d sup Tiltered air to the pri nt head, which could be used to
keep foreign ﬁﬁfTT@?‘@m%ﬂﬁ?w?WﬁﬁﬁT?%wﬁﬁﬁwHﬁ??@égmeﬁ@”ﬁW@ﬁ¥ﬁ@%ﬂ“ﬁ%dule is
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Each pr | nkﬂéﬁ&tlm% Qronl;l Q&ﬁ(l n\‘ﬁl%s h ﬂ%rn\ﬂc?d nﬁ%dtﬁé §t%d’|clalk}ltl<; lle Q(mneqpc; u‘}ié rleﬂ';gacclalngéaﬂsetle
transfers en nodul es bu together to forma conplete

hlcm conta n t'he i SB F and a élr filter,
ei ght inch prin a8 Mt suitable for printing A4 paper w thout the
need for scannlng anenent of the printhead across the paper wi dth. The
print heads t hensel ves are nodul ar, so conplete eight inch printhead arrays
can be configured to form 5 printheads of arbitrary wwdth. Additionally, a
second printhead assenbly can be nounted on the opposite side of a paper
feed path to enabl e doubl e-sided high speed printing. OBJECTS OF THE

I NVENTION It is an object of the present invention to provide an ink
distribution assenbly for a printer. 10 It is another object of the present
invention to provide an ink distribution structure suitable for the
pagewi dt h printhead assenbly as broadly described herein. It is another

obj ect of the present invention to provide a |am nated ink distribution
assenbly for a printhead assenbly on which there is mounted a plurality of
print chips, each conprising a plurality of MEMS printing devices. It is
yet anot her object of the present invention to provide a nethod of
distributing ink to print chips in a 15 printhead assenbly of a printer.
SUMMARY COF THE | NVENTI ON The present invention provides an ink distribution
assenbly for a printhead to which there is nounted an array of print

chips, the assenbly serving to distribute different inks fromrespective

i nk sources to each said print chip for printing on a sheet, the assenbly
conpri si ng:
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20 a longitudinal distribution housing having a duct for each said
different ink extending longitudinally therealong, a cover having an ink
inl et powooonsssespondi ng to each said duct for connecti onPCDAB®@OVS3AI d | nk
source and for delivering said ink fromeach said ink source to a
respective one of said ink ducts, and a |am nated ink distribution
structure fixed to said distribution housing and distributing ink fromsaid
ducts to said print chips. 25 Preferably the |lam nated ink distribution

structure includes multiple layers situgted. one upan another with at | east
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Preferably the?fdfreis 2 $tond nrathgadassenly apbearynsd on fheoProsit tide abanaper freg ity thygmable

di stri but fbe-$rodigshmgedrontinhe array of print chips include fewer and fewer
said ink holes. Preferably one osseonser Die s@esrioayers i ncl udes recesses in

the underside ftﬂ%(ﬁﬁ& oﬁ%mﬁlih{;&mn%ﬂ“&Jﬂh&ﬁigu%umlagénbly%gpxﬁ{e?‘nSf erring ink

t her,ef rom transver sel y ween the layers enroute to one o ajd slots. 35
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Pr ef ﬁrably, at ast two adj acent ones of sal ayers have an array of
al ig1 ed aPPUHROPSECY H8PEhr ough. The present invention al so provides a
| am nat ed i nk distribution strSEMMABRY OBAHE IWENAIQNead, the structure
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DT But Con” R bhaek o Bt o SRt BOMLGR o Sherdilter B Sl BEAD e oot g
| ongi t udi &9 5k belprdn a8 adissrblayereaiqds thepe phiNd rig cess s al ong t he i ndi vi dual ducts
f or 38i stri but i drefertblyctheslyts aik vtaed @it inlriplpraaed lajenlly talditsd sidelthatesfon st ruct ur e

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 layers 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 parallel 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 structure

comprising;



fixed to the distribution housing, wherein 15 the | am nated ink

di stribution structure enabl es the passage therethrough of the individual

i nk suppwes1/gs44¢ he print chips, which print chips sel eceCvalygo/@jsect the
ink onto a sheet. The present invention also provides a nethod of
distributing ink to print chips in a printhead assenbly of a printer, the
method utilizing a lamnated ink distributing structure fornmed as a nunber
of mcro-nolded | ayers adhered to one another with each |ayer including a
plurality of ink holes fornmed therethr h, each ink h ni cati ng
with a 20 chanhBroy gppeepdierd (5,98e gt cagylave] ingluding a plyel ér“aﬁa&af"r“& A ek sage
of i nk t oeahitkhalnhaying wainynichtng terevath procsss fomesd imgpe sigp rf the fpger and pljoyying nasese ofviglitaeh

t ransver s ednyerbed it @ospiaipbn tielaya] ihRGanitkbriely 1cedted a@ibi aigne witlorsloddmdditr@ptgh an
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t he l.am nat ed yotur e al s Iudrn sthrou a to
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fluid may be oPreferaly tiegayyrs 4k hifremeldutl plestds byersed i nks, infra-red ink, a fixative

or the like. BRlcERchdmabihBld ;mds;% méthida of ARG t&mﬁﬁz@fo%a@ﬂpsmrpmmd the
present 'n\sé%ﬁgmg Re dstrﬁ%\gis udfRG m@?tflm%épeé!{@é/mﬁ G IR s%dé&& dip %‘?&S %&e to

t he . acconpan |n%lmravv| . erern: I's a front perspective w of a
pri A engf HE DEREROIPPEBERi g. 2 is a rear perspective view of the pr| nt

engi ne assenbl spprbfing frdigidua) soyEgegyof in tojadongipdinaldiyiribifietingine Spyme ¢ dugtdor eactespid differanh e
print enginkexesis Gifdhdnabfithefehighe, 1. Fig. 4 is a schematic front perspective
view of a pri nzahs%@ﬁka, a@rmg Yee indididhal dlﬁtslfo'?mﬁibﬁtﬁ)ﬁ‘ﬁler&ﬁ DR kiGte AR RREHH MReuMl €W

of the pr ad asse ig. 4. ig. 6 is an expl oded perspective
|IIustrathon g'gft%ummgbm%/ghghﬁrmassenbly. 35 Fig. 7 is a cross-sectional end

el evati onal vi @me‘f‘a‘ﬂfi s dipitution Evefeye @%émava%ﬁﬁﬁrgﬁh of he indjvigaljgk sypplieHethg ect j on
taken t hpougins, thid paetiips eleaively dret tipinkpdtdrelet. Fig. 8 is a schematic
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Fig. 111 &uéawé mmamafer@%ém&; tar¥iateh b distbnd1Quhe Qbts BBugh Mch Gl Sdsded DML SN
nol di ng. Fl 12 is an expl oded perspective illustration showing the |ayers

form ng par “of a laninated ink distribution structure accordi ng to the

present i nvent Pyied hesigy the terp “nk” isintendedioyaran agaliuid vhighyflow theoygh the griptherd o\pedefiiered he

st r ot ur etodepét cThefuid mmy by ogsof m@yi dilfereht @Byred i, Fifrgred thY) a fistig oghedipped sect i onal
view from bel ow of the str ugkm@mapbﬁmd)pimlﬁmwni&s Fig. 15 is a
schematic persSpeehi @ +flm‘é§rtueﬁh've%ng¥un9w felalstbeds ?%Qﬁ&ﬁnp e BN feterencfio @ 16 1S @

schemati c perspective | ration a SECOI’I am nate | ayer.
accompanying drawings wherein:

Fig. 1 is a front perspective 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. 7is 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 schematic cross-sectional end elevational view of the printhead assembly of Figs. 4 to 6 taken near
the left end of Fig. 4.
Fig. 9A is a schematic end elevational view of mounting of the print chip and nozzle guard in the laminated
40 stack structure of the printhead
Fig. 9B is an enlarged end elevational cross section of Fig %A

Fig. 10 is an exploded perspective illustration of a printhead cover assembly.



Fig. 17 is a schematic perspective illustration of a third | am nate | ayer.
Fig. 18 is a schematic perspective illustration of a fourth |am nate | ayer.
10 Fig. Moorsmaschenatic perspective illustration of a fpé€rAub@msnat e

| ayer. Fig. 20 is a perspective view of the air valve nolding Fig. 21 is a
rear perspective view of the right hand end of the platen Fig. 22 is a
rear perspective view of the Ieft hand end of the platen Fig. 23 is an
expl oded view of the platen 15 Fig. 24 |s a transverse cross-sectional view
of the platen 25 i.s. a fr ers v1 ew of the optical paper
sensor arrangeE‘éﬁ } is pyeppmatis geripee veﬂglgﬁt&’ﬁgfamé&%%} 588 % i |l ustration of a
print head assef®l¥is mlqdwwﬂmewéﬁﬂwmmwg Mayarﬁfomme prieed plaripited ink digidbationt o
Fig. 27 i suaupadtdnytodx pkadadnionew of Fig. 26. 20 DETAI LED DESCRI PTI ON OF
THE | NVENTI ON 1’1@ 1¥is g§eppel;l set:thanng\f ﬁohnﬁ)v@&ﬁgmdeﬁ}&d%r&w9ﬂ% 9ﬁ here is

schematical ly E’eﬁh,‘l‘%%& {)/edsegnoga?w?wtﬁ)mrm w&ﬁmt %Saué%mﬁcﬁ;r,né? ér{]:tegdl_’,engl ne assenbly,

showi ng the genéra i nk distribution

structure of tF& IpFaskepetc prraeraysiljugitior ofd ipdanined¥e€d. The print engine
assenbl y i ncl utieds aa shragspgspdcivefilinaton eftaedonfl hoimtpnvessed st eel , al um ni um
pl astics or ot hgn7kh GhethattBéréctiRlinusteda s itrd hidindtSaybrt €nded to be mount ed

wi thi n the odiie Gfis BRI bl B LSELN 6 thfh MRy 25 pri nthead assenbl y
3, paper feed S‘Q rel r’rl)onents wi thin the external
pI aslti Cs casi ng‘

ni.sm an ted ¢
d?E&Sd%B‘?ticﬁ?sé’?cnvefjhmété’ﬂ%fragﬁh f‘?g" "the chassis 10 supports
the printhead Bis3enbeprestive vig(at e tifyalfe hoifiig| s ej ected therefromand onto a
sheet of paper Figrl ot fa@ pergpéciivatiewetthie dght laed endpf the piwapor t ed bel ow t he pri nt head
then t hrough eiﬁgtzz§Lﬁ&pels%ecbéévlw&ﬂfeﬁzﬁdandéﬁ@mé%ém The paper feed nmechani sm

includes a fee |1 er |er rollers 13, a platen generally
designated as %12 30° 10%?2”16“’ ﬁ% 1ag‘15 and a pin wheel assenbly 16, all

drivién by a st Bppaia avEE cpr e sav 4R eed conponents are mount ed
bet ween a pai r FigR5 ekt nagperind dhivrefthe op@al popkrisenbpr araegerpgnt t urn nounted to the
chassis 10 at e@Qabis & P birspeti@ NRlstbdde 6@ Grinthfed Pesdnidly Braak 1S QUM t3/an Ink reseroir
mounted to t hecagsg@sm s 10 by neans of respective printhead spacers 20
nmounted to gpasm S 10 The ’Pgﬁ nol di ngs 20 i ncrease the printhead
assenbl y | engt b SEENAP AT S r{S earance on either side of 210mm w de
pape?. 35 The pr | nt head coMIATRFDRESARIPIICQFHESEMENHONY in Figs. 4 to 8.
The print head a$ienbi3yf tlebecbmy@hying swisgs pert is fcihatTally depicted tharak compdAGB)of Zitinthavi ng
gté g nt ﬁd t %ﬁ%&ﬂghbmegénaau&ah&t inGRIANSMaRd Mﬂbﬁ%ﬁu&ﬁgﬁﬁsww 22, a
cnip C ect or er an ua
mot or dri 3% ehtlon F]a%a 15:% edp'ﬁhlg' en%me aﬁem J mcpdef a c%assmqg Fla 3j.‘rom piesséd steel, alanuﬁlas ten
print chi b‘%‘“‘“‘? d °thf£iﬂ§d myegiyl Clasgiil) Pideddy *reyw‘zlfm’ﬁthﬂn ﬂ&r‘?gdy ofprpERIcE “‘Br“i"’ﬁ% o BpRtgs 27
ar e 2ach dhinthepd sseepiblatl, apapst fegfimechargand othg rdldted compmgritstvefbin thedxtemal plastigasingd a
printheadpfngee Fig. 12 ), with a 40 slight overlap between each print chip
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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
components including a 64 MB DRAM 22, a PEC chip 23, a QA chip connector 24, a microcontroller 25, and a dual
motor driver chip 26. The printhead is typically 203mm long and has ten print chips 27 (Fig. 13), each typically 21mm
long. These print chips 27 are each disposed at a slight angle to the longitudinal axis of the printhead (see Fig. 12 ), with a
40 slight overlap between each print chip which enables continuous transmission of ink over thg 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
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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 hundred micron wide ribs that run the length of the micro-molding, providing a
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 Because 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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nozzles at printer start up 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 ejection path opposite the nozzle guard 43. The

exposed blotting portion 81 is an exposed part of a body of blotting 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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paper thickness sensor arrangenent illustrated in Fig. 25. The optical
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35 of the structure.
14. The structure of claim 12 wherein the slots are located with ink holes spaced laterally to either side
thereof.
15. The structure of claim 12 wherein the layers are sequenced to include fewer and fewer said ink holes.
16. The structure of claim 15 wherein some of said recesses are channels extending from the holes toward
40 an inner portion of the structure, which inner portion includes said slots.

17. The structure of claim 12 wherein the layers are micro-molded plastics layers.



7. The assenbly of claim6 wherein the channels extend fromthe hol es
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WO 01/ 89849 PCT/ AUO0O/ 00594 -10 18. A nethod of distributing ink to an
array of print chips in a printhead assenbly, the nethod serving to
distribute different inks fromrespective ink sources to each said print
chip for printing on a sheet, the nethod conprising: supplying individual
sources of ink to a |longitudinal distribution housing having a duct for
each said different ink extending longitudinally therealong, 5 causing ink
to pass along the individual ducts for distribution thereby into a
| am nated ink distribution structure fixed to the distribution housing,
wherein the |lam nated ink distribution structure enabl es the passage
t heret hrough of the individual ink supplies to the print chips, which
print chips selectively eject the ink onto a sheet. 19. A nethod of
distributing ink to print chips in a printhead assenbly of a printer, the
method utilizing a 10 lamnated ink distributing structure forned as a
nunber of m cro-nol ded | ayers adhered to one another with each | ayer
including a plurality of ink holes forned therethrough, each ink hole
comruni cating with a channel formed in one side of a said |layer allow ng
passage of ink to a transversely |ocated position within the structure,
whi ch transversely located position aligns with an aperture fornmed through
an adjacent |ayer of the structure via which ink passes to the print chips.



