3 March 2006 WD 03/020523 1 Ink Supply Arrangenent for a Printer arch 2006
BACKGROUND COF THE | NVENTI ON 5 The present invention relates to an |':H¥I ¢
supply aryanggsgmps for a printer. PCT/ AUO2101058 More particularly, though
not exclusively, the invention relates to an ink supply aPFEAFeNeIssfor an
A4 pagew dth drop on demand printhead capable of printing up to 1600 dpi
phot ographic quality at up to 160 pages per mnute. 10 The overal |l design

of a printer in which the arrangenent can be utilized revol ves around the
use of replaceable printhead nodules in an array approximately 8 inches (20
cm long. An advantage of Tak®i: J Idity to easily renove

and repl ace any defective nodul g‘fﬁ%@?‘ﬁ?’%?ﬁ’fﬁ'ﬁ%ﬁ Thi s woul d

elimnate having to scrap an entire printhead if 15 only one chip is
defective RO NS [ a printer can be conprised of a

"Menj et” %ﬁ‘?%& el ng ?%ﬁmgéﬂount ed thereon a vast nunber of

t herno-actuators in mcro-nechanics and m cro- el ectronechani cal systens

( HENVB) SiJCh actuators mght be those as dirsclosed in U S. 20 _ Patent No:

6, 044,%461 ROPEFRAC i ieation relpies tcamink shppiparungenbat fori f@hikerbe Ot her MENS

print chips. The printhead, being the environnent within which the ink
supply arrangenent of the present invention is to be situated, m ght

t ypi cal | yMbe/garticwadiy)kheiraie e e - pri.nting. four col or
process (CIWK;Fargs vve?l gﬁs‘g%@} nfrg?lrﬁggeﬁghﬁygglﬁ%%%(ge{l?tg/%.oaﬂdﬂgs %t head modul e
recei ves FHREPPENLLORI Adinsgeviskh drsipdimderandtprintieas beyabld Strinkhg up TyRs6a! 1y,
ten nodulcgﬁ Hb%%ra&»ﬂﬁ [yétq.l ftgrgpa corgﬂ et.e eight inch printhead assenbly
sui't abl e oP prrnting paper \AII RBERS REABURERD f or scanni ng novenent of
the @i nthead 30 across the paper wi dth. The printheads themsel ves are
nmodul ar, S0 CO te eight inch printhead arrays can be configured to form
pri nt hea ed?ve%]d?ets@r ARHier inyhigl die aPROgement can be utilized revolves around the

use of replaceable printhead modules in an array approximately 8 inches (20 cm) long. An

.advantage of such a system is the ability to easily remove and replace dny defective

modules in a printhead array. This would eliminate having to scrap an entire printhead if
15 only one chip is defective.

A printhead module in such a printer can be comprised of a “Memjet” chip, being a chip
having mounted thereon a vast number of thermo-actuators in micro-mechanics and micro-
electromechanical systems (MEMS). Such actuators might be those as disclosed in .S

20  Patent No: 6,044,646 to the present applicant, however, there might be other MEMS print
chips.

The printhead, being the environment within which the ink supply arrangement of the
present invention is to be situated, might typically have six ink chambers and be capable of
25 printi'ng four color process (CMYXK) as well as infra-red ink and fixative.

Each printhead module receives ink via a distribution molding that transfers the ink.
Typically, ten modules butt together to form a complete eight inch printhead assembly

- suitable for printing A4 paper without the need for scanning movement of the printhead
30  across the paper width.

The printheads themselves are modular, so complete eight inch printhead arrays can be
configured to form printheads of arbitrary width.




WO 03/ 020523 PCT/ AU02101458 2 Additionally, a second printhead ass%% £3006
be nmounted on the opposite side of a paper feed path to enable

doubl e- gj i speed printing. 5 An el ongate pagew dth printhead

assenbl ﬁﬁ&ﬂ?dsgg efficiently packaged into a printer EEI PP i nk
supply hoses did not project longitudinally beyond the pagevvl dth extent of
the assenbly. OBJECTS OF THE INVENTION 210 It is an object of the present
invention to provide an ink supply arrangenent for a printer. It is another
object of the present invention to provide a printhead assenbly receiving
ink froma hose that does not extend beyond the |ongitudinal or pagew dth
extent of the 15 assenbly. It is another object of the present invention to

provi de an uppl y arrangenment sujtable for gew dt h pr]nthead
st i 6 dept

assenbl y Iy} g s¢rond prpEgadasse Y‘?Z’@'*tleth%nt OIEBF%%‘ ? Rper

pr esent | i rangenent for a printhead
assenbl y %@?%h?ﬂe ée?%&:ﬁgéjr%g%?fgg%gép ngy of pr| nt chi ps, each
conprising a plurality of MEMS printing deV| ces. i s yet another object
of the present inventiqQn to row de met had of. di tr| ut i ink to 25
pri nt 3 modii e ngﬁeaaﬁwlg %@ésaém y 3rght tg?rqfﬁflepa ﬂ@ﬂi Pripter

e A e e

extent i rofshe gagablydt h direction and conveying ink to a plurality of |nk
ej ection nozzles substantially spanning said pagew dth, the housing
including an inlet port configured to receive an ink 3 March 2006 WO

03/ 02052 ﬁnﬁéﬁ 3:@5@3 NPV Vi a which ink is received by the housing,
wherein ﬁ] e extends fromthe port in a direction that is
subsfléntially normal to said pagew dth direction.

It is an object of the present invention to provide an ink supply arrangement for a printer.

It is another object of the present invention to provide a printhead assembly receiving ink
from a hose that does not extend beyond the longitudinal or pagewidth extent of the

15  assembly.

It is another object of the present invention to provide an ink supply arrangement suitable

for the pagewidth printhead assembly as broadly described herein.

20  Itis another object of the present invention to provide an ink supply arrangement for a
printhead assembly on which there is mounted a plurality of print chips, each comprising a

plurality of MEMS printing devices.

It is yet another object of the present invention to provide a method of distributihg ink to

25  print modules in a printhead assembly of a printer.
SUMMARY OF THE INVENTION |

The present invention provides a printhead assembly comprising:
30 an elongate pagewidth ink distribution housing having a longitudinal extent in a
pagewidth direction and conveying ink to a plurality of ink ejeétion nozzles substantially

spanning said pagewidth, the housing including an inlet port configured to receive an ink




Preferably the inlet port is positioned substantially m dway betwee March 2006
respective opposed 5 ends of the housing. Preferably the printhea are
assenbl y W&S?Hiﬁﬁga pagew dth array of print nodul es each having said ink
€j ection nozzles"thereon. 10 Preferably the printhead asseRGTAMTI%01058
configured to print color inmages and wherein there is provided a nunber of
said inlet ports corresponding to the nugber of colors to be printed.
Preferably there is provided a nunber of i nk hoses corresponding to the
nunber of ports and all of the ink hoses extend fromthe ports in a
directi onht hat is substantially normal to 15 said pagew dth direction.

Pr ef er abl Ynoscheiapvhic inkas raasseabh Yhd n i b D rinter and including
a stepper .. motor for drivin ang%{ﬁﬁéordgﬁl hﬁ’?%ﬁiéfﬁ%‘gggse%ﬁgenﬁffﬁlgietﬁ?ppﬁéna

st epper mOiIEFHIYEthAGssBlsintially oormaldy said pegesviitindifectohi.nal  ext ent of the i nk
di stribution housing. 20 BRI EF DESCRI PTION OF THE DRAW NGS A preferred form
of the present invention will now be described by way of exanple with

r ef er encePrafetably the drdemmmyis posidbav hidy ' is. a front

per spgfti ve view of a print Ii3engi ne g%gté‘mﬁ%@&a@eﬁ@s re%B%ﬁ%VBé)PB?J?éti ve

Vi ew t fRdsRfithe hewsingie assenbly of Fig. 1 Fig. 3 is an expl oded
perspective view of the print engine assenbly of Fig. 1. Fig. 4is a
schematic front perspective view of a printhead assenbly. Fig. 5 is a rear

" o . . . 9y ..
schemat i cPméermblythé pﬁnthbz&l&s_@émb]@%&ﬁﬂé@taﬁﬁg@fﬁ?%—?%}Jnf%f ﬁgjéhg'ggglgﬁﬁqcﬁ%#&tgg 76

is an expl o&g&‘?erspecti ve illuStration'o

is a cros¥® et nogglesthegeani onal view of the printhead assenbly of

Figs. 4 to 6 with the section taken through the centre of the printhead. 3
Mar Cgtoiooge&l)ﬁg’/ 020523 PCT/ AU02/ 01058 4 Fig. 8 is a schenmatic

cr os sl0s e cPiefarably émipritthewmit dseumably V4 @fi@hireld | of Figs. 4
to 6 taken near, the leff end ofyFi g. % FngHg%@@%gg%ﬁéﬁa |8}éméﬁberelsg

el evat i or%‘PV\H%S\R;"&FH%B A h YU Ports soprsparding ipthe mdmberafl celorgttdicprinted he

| am nat ed stack structure of the printhead

Preferably there is provided a number of ink hoses corresponding to the number of ports

and all of the ink hoses extend from the ports in a direction that is substantially normal to
15  said pagewidth direction. |

Preferably the printhead assembly is mounted within a printer and including a stepper
motor for driving ancillary equipment of the printer, the stepper motor being located not

beyond the longitudinal extent of the ink distribution housing.
20

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred form of the present invention will now be described by way of example with
reference to the accompanying drawings wherein:
25 Fig. 1is a front perspective view of a print engine assembly
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 %s a schematic front perspective view of a printhead assembly.
Fig. 5 is a rear schematic perspective view of the printhead assembly of Fig. 4.
30 Fig. 6 is an exploded perspective illustration of the printhead assembly.
Fig. 7 is a cross-sectional end elevationa! view of the printhead assembly of Figs. 4
to 6 with the section taken through the centre of the printhead. |




5 Fig. 9B is an enlarged end el evational cross section of Fig 9A F| gh5306
an expl oded perspective illustration of a printhead cover assenbly

11 is a perspective illustration of an ink distributiaon m)l din
Fi g. f‘@]‘g’zﬁh% oded perspective illustration showi ng t RETANRWOIOBr 1 ng -

part of a lamnated ink distributiongtructure according to the present
invention. 10 Fig. 13 is a stepped sectional view fromabove of the
structure depicted in Figs. 9A and 9B, Fig. 14 is a stepped sectional view
from bel ow of the structure depicted in Fig. -13. Fig. 15 is a schematic

per spect i ve Hig.| s arsabéroaticoiross-serticnal bmiwlnmtmnlahgaew of BhggprinitBeddsasserstdipenat i ¢

perspec rati o e | ami nate layer. 15 Fig. 17 is a
schemaf) ‘gﬁe‘# L%giaﬁlﬁeggeﬁiq Fﬁlﬂﬁﬂgﬁ OS%P a third laninate | ayer. Fig. 18 is a
schemati ¢ peysmRCE V@hbmbiSedddlb@ifioRl e %Piﬁoﬂnhﬁgfbmb%nh@éﬁﬁ and Eb&le 19is

a schematic perspective 1llustration of fth 'amnate layer. Fig. 20 is
a persgemﬂlm&wiammmdsthdtmtwabf/élermmmeﬁg Fig. 21 is a rear perspective

vie of the hand, en of he .pl at en Fi .22,.1S a rear perspective
vi e of thef{'%g'{bt’ﬁéﬂ(f nlarep t%aﬁgﬁaﬁéff’ssﬁ? ?gFF%gén expl oded vi ew of the
pI aten Fig. F?é‘ 10Sis ﬁnbﬁﬁlﬂéé&?ﬁe’i@e@ﬁ%ﬁﬁmﬁﬁdn% ﬁﬁﬂﬁ‘é’ﬂd‘%ﬁv&ﬁ@sdﬁhﬁ}&e” Fig. 25

is a front pefspective view of the optical paper sensor arrangenent Fig. 26

is a schematfig Idds spehnnllam perﬂpam\reailusimtxoﬂ ofi ap inkndiktzibutions nehding. and i nk

lines 25 a edto reserV|r asstte 27,1 S..a rt.l
expl oded Vi E\}‘ggl:il&%ex gde r@:tﬁ#@ I n Figs.

l to 31@&nﬁi&&1ﬂ€&ﬁﬂ%ﬂﬁh@ﬁu&ﬁ@%6&&ﬂgﬁ@ﬂ% &s&ﬁhﬂ%ﬁﬁb&m l'y depicted the
core conponents of a print e‘mgl ne assenbl y, showi ng the general

end® r onnent Fig Watis éﬁtel?ﬁ@i sectigmal igve fromraboye of tetrerigre dapidied imEgH94 he
presentanqg entlon can be |l ocated. The print engine assenbly includes a
chassi s fabricated from pressed steel, alumnum plastics or 3 March
2006 WO 03/ F20323s & stepiédidodothl @i from below of the structure depicted in Fig. 13.

Fig. 15 is a schematic perspective illustration of a first laminate layer.
Fig. 16 is a schematic perspective illustration of a second laminate layer.
15 - Fig. 17 is a schematic perspeétive illustration of a third laminate layer.
Fig. 18 is a schematic perspective illustration of a fourth laminate layer.
Fig. 19 is a schematic perspective illustration of a fifth laminate layer.
Fig. 20 is a perspective view of the air valve molding
Fig. 21 is a rear perspective view of the right hand end of the platen
- 20 Fig. 22 is a rear perspective view of the left hand end of the platen
' Fig. 23 is an exploded view of the platen
Fig. 24 is a transverse cross-sectional view of the platen
Fig. 25 is a front perspective view of the optical paper sensor arrangement
Fig. 26 is a schematic perspective illustration of a printhead assembly and ink lines
25 attached to an ink reservoir cassette.

Fig. 27 is a partly exploded view of Fig. 26.
DETAILED DESCRIPTION OF THE INVENTION

30 InVFigs.1to3 of the accompanying drawings there is schematically depicted the core
components of a print engine assembly, showing the general environment in which the
laminated ink distribution structure of the present invention can be located. The print

engine assembly includes a chassis 10 fabricated from pressed steel, aluminum, plastics or




other rigid material. Chassis 10 is intended to be nmounted within t?gﬁ){og%%
of a printer and serves to nount a printhead assenbly 11, a paper ¢
mechani smzgingh/bigr rel ated conponents within the external plastics casing
of a printer. 5 1n general terns, the chassis 10 support sPCHAUseimskead
assenbly 1I such that ink is ejected therefromand onto a sheet of paper

or other print nedium being transported selow the printhead then through
exit slot 19 by the feed nechanism The paper feed nechanism includes a

feed rol 12 idler .rollers 13, a platen generally designated as 14,

exit ro+ érr%g] ?gﬂ agﬁlgajagﬂ&aﬁ“%vﬁé@pnt&gé%lbﬁ m@inted withini thebodyofa (EiRePAlg Mot or

17. Thesseryape mduped pdift d_hetween air_of bearing
DBk 2o e ecliraiflt ndohetoeiesh

mol di ngs_ 18, which are in turn noun

r espect | SPERRENBYE B the extgmalilistias canpestl prinkdr. i S mounted to the chassis
10 by means of respective printhead spacers 20 nmounted to the chassis 10.
The spacer noldings 20 increase the printhead 15 assenbly length to 220mm

al | ofi ndngeranberans, e &4 ' af i de t. The printhead
constrUg[t.-li op 1S shown gé!%lgr@gPI%h .ﬁﬂ%@%@%&sﬁﬁﬁilﬁwm@n ingjeetetl y 11

i ncl udedNACEPIANEPNED 2 slaget obpaperof GIER) prait nhvd%ih G rgon various
el eC”OEHﬁH%QHWéﬁeLH{o% hncl ufi gg a 64 I\?B DRAM 22, @E%%ﬂ%gb%’%" eQA chip
connect 8r 247 a M croeBntiSIot &7 by she fepdimechamaim nBhopagr facdrmedhamisah. The
pri nt heatludes atfged eoallet Y2 2034a1d en_print chips 27 (Fig. 13),
each tygi ally 21mm | ong. Theggg%rggg’dﬁ?tﬁégﬁ'}&ﬁﬂ%&f@%&gi%ﬁ%@@t at a

sl i ght ?\‘Eﬂf%l 87¢ A@in whes restintdy lé,mﬂl&ilﬁifenbﬁa'std\%gémﬂﬁﬁ(h(fiﬁgsf;';ag. {132‘3 ),
witipa 561&18355@/%%%&%%@ each &_lrl nt, chi p whi ch enabl es EhtePuous
transni ssi on of 1nK over Bt PHEO Rergng meldingel & whish aBdn turpmhdtintsehi p 27
i s el etathochesis 10 aeacterkpetiive cadigpdeof one of the tape automated bond
(TAB) films 28, the other end of which is nmaintained in electrical contact
with the undersurface of the printed circuit board 21 by neans of a TAB

filmbaghki rped, print. chip construction is as
descri bed i nh%g%%%eb%fqhg%?g%% &1@689255}?610 ‘?i’r‘@gﬁﬁto'prwtblamnﬂm% such
print c¥nagers 20imountyst toxthersiaabiy 101 Mhe komer m'ofcﬁﬁgs?gféﬂgﬂ]p%ﬁqﬂe%?g{f about

0. ' d its_lower surface thousa nozzl es
30%@h%§a§%ﬁg?&£€i%£m#@wg Clrgﬂﬂlamdm@@;heasidangﬁmmnﬁﬂ@bgp/erj n six lines
- one 3 March 2006 WO 03/020523 PCT/ AU02/01058 6

Th¢ 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

20

typically 203mm lolng 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 slight overlap between each print chip which enables
25  continuous transmission of ink over the entire length of the array. Each print chiP l27 is
electronically connected to an end of one of the tape automated bond (TAB) films 28, the
other end of which is maintained in electrical contact with the undersurface of the printed

circuit board 21 by means of a TAB film backing pad 29.

30  The preferred print chip construction is as described in US Patent No 6,044,646 by the

present applicant. Each such print chip 27 is approximately 21mm long, less than Imm

wide and about 0.3mm high, and has on its lower surface thousands of MEMS inkjet

nozzles 30, shown schematically in Figs. 9A and 9B, arranged generally in six lines - one




for each ink type to be applied. Each line of nozzles may follow a 006
staggered pattern to allow closer dot spacing. Six corresponding I%Mégdb?'

i nk pass tend through from the rear of the prin ' 0
transport@ﬂ?ﬁzf{%g‘%?he rear of each nozzle. To protect the &ﬁ%‘ﬁ\;}é’msﬁozzl es -
on the surface of the print chip each pbri nt chip has a nozzle guard 43,

best seen in 5 Fig. 9A, with mcroapertures 44 aligned with the nozzl es 30,
so that the ink drops ejected at high speed fromthe nozzles pass through
these m croapertures to be deposited on the paper passing over the platen
14. ink f |5 r [ ' ' ' ' ' 35 and
arm nat o Seauk Sitg o8 spled? Bith 16 of ok Hafloflol e RRaTREN]) P %
from an allek dasselot spaeig( Miysorr@pondidg 2ings of ink pedsagesd 1\vaxéend tidongitiiradn i nk
hoses 9 hto ingi vidual ink inlet p rtﬁ]34 i ntegrall | ded with a

pl asti csQfeEE © W&“@QhWPéW"FRﬂ‘h’E’R 0 fededn i eathaozgien skq prateg) the Aelisiats on

ol di Ng R32s1efon G surbRe DERTR rﬁltEﬁi%%&clﬁgﬁﬂ%&% hisendz21E guﬁ{‘det;& Bé’ﬁ'i%escn?iﬂ are .
positioned so as to enabl e t'he ink hoses to proje ateral 'y fromthe
i nk @i stiigfa ] with mitobapeytBes 44 aligned withathe nozdescdth soltteetite inkl drophejedtak ai nl et
ports 34.are I tigned .a m dpoi nt. between respective o sed ends of
Phe. i <t BB aroch dieciongies B2swsponeh thess THEORaFGTosgo bp Somptedon BepePBned, a
housi ng pakdiRy Bviithé Blardn ey printhead is situated need not be significantly

lat _
wi der than t%e overgl | length of the printhead. In previously known
printheads, ink enters the printhead fromone of its ends. Such

t t -effici t L,n.the le -W di ti f th
head dudn s SErE hARERHT Fine it & Ystiuon BB 330 e S5 e nead
and 1phe drSpeiReRUbHARE paft dfitite pRithedder. QAR Fogh ad nkichQedeps %g:.csi 28 Th@gyrent

of the present invention, there is shown a stepper notor i tuated at
one end'is Blayeevipindividealdnk trpges 94 g indipidual inninies pans 34 idegnaliyanolded withe

inventi . 17 | . . N0, C t nd_of the
or nt heap8Sic] WERRTeSS Rhich Torh 081§ 3Vethe bSO ARACGoRlne 47 Alkbaccn 11
and t or dieaetd Fighidands)tths inkSnkaporbedd ot pysitoned sohe tb eabld b kfthokes feed
idler rql]lers 13, platen 14, exit rollers 15 and | nwheel assenbly 16 via
a space-driPipEsieritlaterallydrms Sheoink dstebntiongneldug isr I%@e prefessdamiadigeear s or
a-drkve 3 : bSyi - \M i =1 - usi ng
spaég eft igkéﬁgyﬁégﬁg%%%m&%gg%giﬁ ﬁﬁfdﬁggﬁ%’%@g‘?ﬁ{"é@ bg%‘rj_teg&%% tgg as to
ext end disitibutidd moldinn3 . By havingiths tinletpdris 34 soglositioged & hdegihg witilinswhithat t he
i nk deliyer oses do not 30 encropach on | engthw se s at the end of the
ol di_ng.thel'ﬂ’émg?%cﬁsisﬁﬁftp RestoRh ﬁ@l%‘_ﬁtl]qaﬁa)’w : A, B¢ Ryrol Ihagth f i t uci nal

I Nk ductysirfitaang [evishdly kHSwh pf‘i;rtr?\é@ds(} paécfeﬁkﬁpﬁletp%%q&%&n sSrligrgay of the

array. I'nk is transferred fromthe in
Such arrangements are not space-efficient in the length-wise direction of the head due to

20  the need to fit the hoses between the end of the printhead and the inside surface of the
| printer casing. In the depicted embodiment of the present invention, there is shown a

stepper motor 17 situated at one end of the printhead. This configuration is not essential to
the invention as stepper motor 17, instead of taking up space at the end of the printhead,
can be situated alongside the printhead, above it or beneath it and torque from this motor

25  can be relayed to the feed roller 12, feed idler rollers 13, platen 14, exit rollers 15 and
pinwheel assembly 16 via a space-efficient transmission which might comprise
intermeshing gears or a drive belt. Further advantage of this length-wise printer-into-
housing space efficieﬁcy can be had by positioning the ink inlet ports 34 so as to extend
laterally from the ink distribution molding as depicted so that the ink delivery hoses do not

30  encroach on lengthwise space at the end of the molding.

The distribution molding 35 includes six individual longitudinal ink ducts 40 and an air
duct 41 which extend throughout the length of the array. Ink is transferred from the inlet



3 March 2006 WO 03/020523 PCT/ AU02/ 01058 7 ports 34 to respective Q¥§$ q@%&OG
40 via individual cross-flow ink channels 42, as best seen wth re &R

to Fig. }Now%mg&ﬁyld be noted in this regard that although there are six
ducts depicted,”a different nunber of ducts m ght be provPaedUBIpsslUCt S
are suitable for a printer capable of printing four col or 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 later with reference to Figs. 6 to 8, 20 and 21. Situated within

a longitudinally extending stack recess 45 formed in the underside of 10

di st 1 but parts Srbtoctienygcle atkedudtsONE indPfidhA TSRS
| am nat ed ltgrrFél stribution_stack 36. § Th 1e ayer%iﬁﬁgéﬁgﬁrﬁoﬁ%pgeﬁsem

typi cal | y™ Bn6e to i &- Hohawld bemotestin d:lss megaed that althibhgh TR 4re kit Ridts
extends f eof the r nt head. P 21, araqund the rear of:
t?(]e di st r(:i t%%ﬁa %DFEE i Eg&%@& ch%%tsingg QF&HW@F% gB xadchsaﬁ%gpija,p@ ﬂmepnﬂﬁer m

recess 4602(pEb13 of DHnting foutsBRE chew'(!GMYK 8s kel Al ehousi ng
| ayer A7 of the 15 |am nated stack 36. T e TAB%?QI?‘n%reﬁgggﬁd Fi cal

Si gnalss fromthe printed circuit board 21 to individual pri nt chi ps 27

t t. d but | di I ted
Sthek 3o ande BB ARk B B U S o B RorReL oo Pt ibia secharer @npadi o

Figs. 7 tas decribdd lkfegwithQefitpicetorigh® @igshniaRgbion nol ding cover 39 formed
as a plastics nolding and including a nunber of positioning spigots 48
whi ch serve to |ocate the upper printhead cover 49 thereon. 25 As shown in

Fig. 7, ajuiafdd & one of .the ink ducts 39 (the
fourth duct —Fr ofrtnlszi{H s‘%cel%ﬁ%lgﬁ ﬁa&%%x{;etgmg%éﬁ 51’9‘%‘3?&&? mdﬂlhﬁled’@é?rél g’
trand®ti dhahbdum mobding A5 atver nualssr oF Uenindted ld}@rscboﬁhfngliqhhﬁﬁteﬁ%ﬁ' ng. All of
the in ave, correspon |ngtrans er ‘ports 50 conmunicating wt
capect | tRALOn AT 36 The Gher o f '
respect i pionjtagh 3 k2yts GhHF lgminete ae typieadlytfommasi afintozo-mdldetls 51
are paral lsdmcy\h{atbrﬁacmé)m@ filibg Eﬁt@é &G e i nk
ducts 40 IJso as to |ine up Wlét er ows%eg e \Hktrﬁ%ﬁ gﬁﬂ Pﬂflfﬁ?ga&PﬁB
| ayer 52 23+ aoyed Nﬁmeﬁla@fdhe distritutia s nadding 34es be tetmeﬁfea within a respective TAB
film recess 46 (Fig. 21), a number of which are situated along a chip housing layer 47 of the
15 laminated stack 36. The TAB film rélays electrical signals from the printed circuit board

21 to individual print chips 27 supported by the laminated structure.

The distribution molding, laminated stack 36 and associated components are best described
with reference to Figs. 7 to 19.

20
Fig. 10 depicts the distribution molding cover 39 formed as a plastics molding and

including a number of positioning spigots 48 which serve to locate the upper printhead
cover 49 thereon.

25 As shown in Fig. 7, an ink transfer port 50 connects one of the ink‘ ducts 39 (the fourth duct
from the left) down to one of six lower ink ducts or transitional ducts 51 in the underside of
the distribution molding. All of the ink ducts 40 have corresponding transfer ports 50
communicating with respective ones of the transitional ducts 51. The transitional ducts 51
are parallel with each other but angled acutely with respect to the ink ducts 40 so as to line

30 up with the rows of ink holes of the first layer 52 of the laminated stack 36 to be described
below.



bel ow. 3 March 2006 WO 03/ 020523 8 PCT/ AU02/ 01058 The first | ayer 5; arch 2006
I ncorporates twenty four individual ink holes 53 for each of ten prl%ﬂ

chi ps 27 Tg &%Js, where ten such print chips are provided, the first |ayer
52 i ncl U¥2 @ B hundred and forty ink hol es. 53. The firs®CEAEROM8,| so -
i ncludes a row of air holes 54 al ongside one |ongitudinal edge thereof. 5
The individual groups of twenty four i8k holes 53 are forned generally in a
rectangular array with 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. 10 The undersurface of the first |ayer 52 includes
under si g figst éayers2 gormraes perdy fous sndividushink bales $3pt ench e tepfprinie i nk
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del i ver hirded gnd fortyink ibled 3Bd The feadayzd 32 ah@vificludes™ @w dfair M4les $as t he

hol es 53b deliver ink to the |eft nobst undersi de recesses 55b shown in

Fi g. 14alongsidhensslonsitedinaledee §®re0icl udes a pair of slots 57, each receiving
ink §romone of the wunderside recesses 55 of the first layer. The second
| ayér 56 al so includes ink holes 53 which are aligned with the outer two

sets of Thefhdiviud @respso? tﬁ)fanrz eurfink $iblek 89 afe fo2med RaferhlBy inl d¥écRAgElNg =
t hrough the outer sjxteen ink holes 53 of the first |ayer 52 for each print

chi p pa&sayivite aligred temsadinle bolee sBatdrifercinkdolesds aligngd withrdugh t he
second, | f C er 56 has fornmed therein a
nunber %@%ﬁoﬁ%&?&%ﬁggﬁgﬂ%ﬁgﬁgiar{éﬁgﬁ%ﬁeﬂéﬂgcéﬁ ‘to relay ink passing

t hrough ink holes 53c and 53d toward the centre. These channels extend to
align with a pair of slots 59 fornmed through. a third | ayer 60 of the

ElL a\tM'é}.‘? Prdeshitice oberseldyanr 2 ipeudesinderridarseesseiesy. nRadh TPeRfePS 60 of the
| 2 Nat GorhGhidaRS wiltbHe oFBE RIGRIGUBSRANHAG. bl RoFRED IR hbkes 53} P W LN
two inner slots being aligned.wth the pair of slots formed In the second
| ayer Sonsiderediimtheslizction thmsyerselpvicodss thwelayenf). Thetis, holes 53a (Fig. 13)

deliver ink to the right hand recess 55a shown in Fig. 14, whereas the holes 53b deliver ink

to the left most underside recesses 55b shown in Fig. 14.
15 '
The second layer 56 includes a pair of slots 57, each receiving ink from one of the

underside recesses 55 of the first layer.

The second layer 56 also includes ink holes 53 which are aligned with the outer two sets of

20 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

25  extending channels 58 to relay ink passing through ink holes 53¢ and 53d toward the centre.
These channels extehd to align with a 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

30 reside.

The third layer 60 also includes an array of air holes 54 aligned with the corresponding air
hole arrays 54 provided in the first and second layers 52 and 56.



30 reside. The third |l ayer 60 also includes an array of air holes 5;?'Marh2006
aligned with the corresponding air hole arrays 54 provided in the s

and secon‘qol%éﬁﬁs%w and 56. 3 March 2006 WD 03/020523 9 PCT/ AU02/ 01058 The
third | ayer as only eight remaining ink holes 53 corr e&EATIIN0FE t h

each print chip. These outernost holes 53 are aligned with the outernopst

hol es 53 provided in the first and segond |am nate |ayers. As shown in
Figs. 9A and 9B, the third layer 60 includes 5 in its underside surface a
transversely extendi ng channel 61 corresponding to each hole 53. These
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e Al R e o 3 e 08B g e
wi t B t Hie itstisdeaRRAaeEcad rhiersl c&%d@g%ﬂsﬁrg%ifc@ﬁegspﬁ%ﬁgg{‘e@gﬁ bg% Cg" p 27.

As shown in Fig. 13, which is a’view fFom above t he
sl ots Stcamehamels®y dedivet ink e theeomespontinghobd STosgiciton Gt bhﬁ&ﬁrtgé paced

slot s The f th |ayer 62 of the | am nated stack 36 includes an
array %?Eﬁ@%ﬁ%?ﬁ &gpgt'féer%tgr%égh recei ving the upper portion of a

respective print chip 27. 20 The fifth and final |ayer 64 al so includes an
array of chip-slots 65 which receive the chip and nozzle guard assenbly
43. The‘sthest seenin Feesi QAsad 9B tieadp Hetatagers ob theflatinatd andk B6 iy deAkasS 62

angln 64 4: d e n,he praqyi Wi th recesses to accommodat e
t hgot aipehg E“é{j&%‘ﬁ‘é“ %&ﬁ%?ef’ E\a@%“ gﬂ“é I %ﬁgg’g dpnsthganore svidely spased inka

pr eci sidacts A0wfche@is@ibagon mul@ak k® i i ; terial. It
accorrrmdatses he array _g]i;l pri n% cﬂ?%ghggéawwﬁa{éﬁﬁﬁ%éﬁ?p%@ﬂq@ﬁv
attaché‘BP%fr?&"ﬁI?ﬁe( ekeaghiprint ffip@dver nol di ng 39 described earlier. 30 Rib

details in the underside of the m cro-nol ding provides support for the TAB
filmwhen they are bonded together. The TAB filmfornms the underside wall

of t heAsshowhdafigrdduivkich is a view from above the laminated stack, the slots 57 and 59

15  can in fact 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.

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

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.
25
‘The laminated stack is formed as a precision micro-molding, injection molded in an. Acetal
t}{pe material. It accommodates the array of print chips 27 with the TAB film already
attached and mates with the cover molding 39 described earlier.

30 Rib details in the underside of the micro-melding 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




as there is sufficient structural integrity between the pitch of t '
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the sane function. The pitch of the nodules is typically 20.33mm 10 The

i ndi vi dugbvidings §nglfink feed tatheprimdogziack as wel | as the cover nolding 39
and distribution nolding can be glued or otherw se. bonded together to
provide a sealed unit. The ink paths can be seal ed by a bonded transparent

pl astic Tid d8sEsf o thE ndiSrol MBdGRE AloW e a phkisaldverhpof e phifke fhey t hey
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over 3 | rite bhtiedimaling Béransctbapriathead thipT nowifoun a gppiénuobastepsvitta 56, 60,
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pressurised air to the space between th.edgrl nt chip surface and the nozzle
guard 43agsi fugetiam el pitpherl themiogulee isdppically Zh33miy from this pressuri sed
zone passes.through the mcro-apertures 44 in the nozzle guard, thus
preventing the build-up of any dust or unwanted contam nants at those

aperliour €bhe ihtivicisl pyeys offth@laasinsted sk & welt antheRoleheldingf30 dn@ prevent ink
drying on the nozzle surfaces during periods of non-use of the printer,

cont rol GftripHtien golding san he BlpA T piferviaahendsd tegstheats pipxidpa sgalsdupity shown
., 0 0 e o BRI GRBIEASRR o b
formed asksarehatirahkpathh, 2 they casbofullypeppadrafEwhan the upper gagtsd theThe spaci ng
adhesive film is folded over. Ink charging is then complete.
15 |
The four upper layers 52, 56, 60, 62 of the laminated stack 36 have aligned air holes 54
which 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
20  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 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. "
25
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 movable longitudinally within the air duct so that the
30  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 priﬁt chip and the

nozzle guard, or moved out of alignment to close off the air supply. Compression springs



of these apertures corresponds to air passages 68 fornmed in the ba f
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Conpr ession springs 3 March 2006 WO 03/ 020523 11 PCT/ AU02/ 01058 69 nai ntain
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suppl y Bgsptio mliirfunetinnplaien 14 cehichvney ba sotaled betwreen piatiag, dappihigt at ed
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pargllel to the printhead, supported by a rotary shaft I'n
beaﬁ ngrOfIoaR Sﬁﬁ’“a"f?&l’%%&, thsi campoldethis giromlvedr its open pasittorFiogsupply.airThe

shaft i ths oM+ | | t}”{,j% 4.and left hand end c¢ap 75 at
respective g%@%}%ﬁ%s?\gg&ngﬁ ) %ie B%%“‘?‘%%”%F%&’eﬁe HQWEP%{‘L&PH%EO%H}JI aten
sur f aceWhigh itaps pffithg muptaperur8Oofthd narvie xpas atle chth Sidved ehenQF {410 81

t endi its. | t h ted by 120. Duri inting, th
exten |r991€§{eg?tgiqgé V%E[%g@gect%o each separated by ring printing e

pl aten e Stent the platen surface 78 is positioned
opposite the printhead so that the platen surface acts as a support for
thait5 portion of the paper being printed at the time. Wen the printer is
not!di n WHR referraceiclign Hantdr the platet membersbt extatds phalleb@rhdgridfhern ti on 80

cont acshppditedy 4 AP shde'F3 Bobhled 5 Bearihg Totlil 18 ahid rotatable by mesneof ©
gear 79 (see Fig. 3). The shaft is provided with a right hand end cap 74 and left hand end
cap 75 at respective ends, having cams 76, 77.

- 20 The platen member 14 has a platen surface 78, 2 capping ponion 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 that the capping

25  portion 80 contacts the bottom of the printhead, sealing in a locus 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 the print nozzles while the printer is not in
30 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.



m croapertures 44. This, in conbination with the closure of the aiﬁ;MﬁkXEZ(m
by neans of the air valve arrangenent when the platen 14 is in its capd?n%
position 43&&& Ens a closed atnosphere at the print nozzle surface. This
serves t§ evaporation of the ink solvent (usuallyPOEATPYOMAY t hus
reduce drying of ink on the print nozzles while the printer is not in 30
use. The third function of the rotary plhaten nmenber is as an ink blotter to
receive ink from primng of the print nozzles at printer start up or

mai nt enance operations of the printer. 3 March 2006 WO 03/ 020523
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generally of an extruded or nol ded holl ow platen body 83 which forns the
pl at eh shitercmem8ennd recei ves. the shaped body of blotting material 82 of
which a 10 part projects through a longitudinal slot in the platen body to
formthe exposed blotting surface 81. A flat portion 84 of the platen body
83 ser veFuAherddbdReofitas platthirahbe cbniuctitie mag bp pesndrorm Ft 2B8nd M1 The

consists of a capper housing 85, .a capper, seal nenber 86-apd a__foam nenber
87 for colAtecEmyer prusisb eenerally Sf an gxjruded W@W@P& atem hodndd B’ﬁ%ﬂhg. 1,

each beagjng @g%%s&écé 78884 %a%igg%lg 'sh ed‘b%ﬂ% })F?I?F}Hﬁ%@ﬁé{%&-of uﬂi‘&f( ?]ies :

t he capping. ass I'S nounte ur vertic 1 enabling
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- Cont acbtiaetl. vhdaERSEaR 8% of SR AT 2% 2 it T et of € capped
when not chshiks ﬁlelﬁibgié RO, Whith chhsEioCARPLEhIRMRRS, SCappet fd] mBMbes@SIDAES i C

(or simlar) Sea . In order to rotate the platen assenbly 14, the main
rol | er foam member 87 for contacting the nozzle guard 43.

15  With reference again to Fig. 1, each bearing molding 18 rides on a pair of verti_cal.rails 101
That is, the capping assembly is mounted to four vertical rails 101 enabling the assembly to
move vertically. A spring 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.

20 _
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 rotates it into one of its three functional positions, each

25  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
30  is moved away from the printhead during the transition between platen positions to provide
sufficient clearance from the printhead and moved back to the appropriate distances for its

respective paper support, capping and blotting functions.
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15  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 valves 95 located inside the printér body. The replaceable cassette

20 93 containing a six compartment ink bladder and correSpoﬁding 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

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




into the printer and mated to the val ves 95. The cassette al so conti S %06
air inlet 96 and air filter (not shown), and mates to the air intd arc
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cassette. The QA chip meets with a contact 99 | ocated bReafiveh3 Angust 3403

val ves 95 and 25 air intake connector 96 in the printer as the cassette is
inserted to. provide conmuni cation to the QA chip connector 24 on the PCB.
3 March 2006 PCT/ AUO2/ 01058 Recei ve#* 3 August 2003 14 Claims | . A
printhead assenbly that conprises: a feed mechanismfor feeding a print
mediumin a feed direction; an elongate pagewi dth ink distribution assenbly
that spans a pagewi dth, the distribution assenbly including at |east one
inlet port, wherein the, or each; inlet port has -an opening that faces in
a directi@simshat is substantially parallel to said feed direction; and a
printhead that is nmounted on the ink distribution assenbly to receive ink
from thelink A ptinghepd fssemblyrthat songmisdsy .- 2. The printhead assenbly of claim 1

wherein the id‘%ed‘i'ﬁéﬁsﬁigﬁ .f&ﬁ'u? erbly. i ncl plurality of inlet ports
that is positioned su s?agln.t IEL FE m 5%/\%9”‘(? ' Plispective opposed ends of
the housing. %FIWP&W%@H% iy bisgermibhy thit spans dlpagdwiddithe didbitidan| €t port is
conf i gur egerfidy nkladin ﬁd@leh.ﬁpﬁ’einl@ﬁ S8, %mﬁ%n&_g;n@bih%ﬁoﬁggsa%@ respective inlet

port to extend fromthe port in ‘a directi _ ally parall el
to sajd reed” ﬂ%‘é‘f“i%‘sﬂm wrllel to sajd-fizddixattion; and

_ a printhead that is mounted on the ink distribution assembly to receive tnk from the ink

. distribution assembly. '

2. The printhead assembly of tlaim 1 wherein the ink distribution assembly inchudes 2
plurality of inlet ports that is positioned substantially midway between respective opposed ends
of the housing, )

3. The printhead assémbly of claim 1 wherein each inlet port is configured so that an iﬁk
hose is connectable to each respestive inlet port to exténd from the port in a direction that is
substantiaily parallel to said feed divection. '
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