WO 03/ 013863 PCT/ AUO2/ 01056 1 AN I NK DI STRI BUTI ON ASSEMBLY FOR AN | NK JET
PRI NTHEAD FIELD OF THE INVENTION 5 This invention relates to ink jet

print headwo odboimeparticul arly, this invention relates toPpramAuMR/0j056
printhead that incorporates through-chip ink ejection nozzle arrangenents.
BACKGROUND TO THE | NVENTI ON The Applicant has invented an ink jet printhead
that is capable of generating text 10 and inmges at a resolution of up to
1600 dpi. In order to achieve this, the Applicant has nmade extensive use of

nas devel oped 1 Dyt s sRIYFIGHTASSERTREY R AR A SredF . Yo Tre.
manuf acture of such printheads. The 15 Applicant has filed a | arge nunber

of patent applications in this field, many of which have now been all owed.
The print ﬁﬁd@%@’éﬁdﬁé@l\ﬁvoﬂ%e Appl i cant can include up to 84000 nozzle

arrangenent s. ~ r ~ - at - [ 4 t
fhat oot ves t o BgnTERp FIREt ANAETE binRe” MbERAM AT RIARRERRE. ||
ei t her acto gh im&gétlprindiead kieat intlsrporatecthraugh&hl iak ejeetiovhnadzleserangsméms.per m t
or inhibit the ejection of ink fromthe nozzle chanber. The noving

conmponents within the printheads are m croscopically dinensioned. 25 This

IS necessanGkERVEND® TAEIRVIENPRIN Of nozzl e arrangenents per printhead.
The Applicant has spent a substantial anmount of time and effort devel oping

conf i gur at i ons TheAppscani hpy inmeredalsink@teprimtheiatl ¢hat sampatde bbgenehitingitextt hat |

as i s @nown in the fielld.of 'ntegL:@ d.circuit 30 fabrication, cost of
on-chi' r 84 mages ata fesoliGon afg (© |é PlEurthernore, it is inportant that

| evel s of conplexity are kept to a m nimum since these significantly
increase the cost of fabrication. WO 03/013863 PCT/ AU02/ 01056 2 As a
result of the Heeer® dehispe His. ¢l ppplecant hasaade exgng verist efURCIa Hect®ppl i cant

has mechanical systems technology. In particular, the Applicant has developed integrated

circuit fabrication techniques suitable for the manufacture of such printheads. The
15  Applicant has filed a large number of patent applications in this field, many of which have

now been allowed.

The printheads developed by the Applicant can include up to 84000 nozzle
arrangements. Each nozzle arrangement has at least one moving component that serves to
20  eject ink from a nozzle chamber. The components usually either act directly on the ink or
act on a closure which serves to permit or inhibit the ejection of ink from the nozzle

chamber.

The moving components within the printheads are microscopically dimensioned.
25  This is necessary, given the large number of nozzle arrangements per printhead. The
Applicant has spent a substantial amount of time and effort developing configurations for

such printheads.

One of the reasons for this is that, as is known in the field of integrated circuit
30  fabrication, cost of on-chip real estate is extremely high. Furthermore, it is important that
levels of complexity are kept to a minimum since these significantly increase the cost of

fabrication.



devel oped printhead chips that are extrenely thin, having a high length to
width ratio. These chips are positioned end-to-end to span a nedi um on

whi ch i nkwo3bmshe deposited. 5 A substantial difficulty tPeThaevEs6one

Wi th such printheads is the supply of2ink to the nozzle arrangenents. A
possibility investigated by the Applicant was the provision of ink
passages extending the |ength of the printhead chips, each passage carrying
a different céis@resulorfebencedite kogp an-ghip sahpEaic 40 adipynunhdBeAppligaindbasar y
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Figure 1 of the draw ngs, there is shown a printhead chip | incorporating
three passages 2, one for each color, extending the I ength of the
printhead chip, JRe AR AEh hetpthe Wit s Rh $ ' iRagsages
i's im*r%di ately asplgaragdri]t toggt%tz)rsds%ocdn of eorlcﬁsnar ?%sﬂ{eﬁ?g?%%gp#y?gf@@%f
fluid nmectiemoesle agiangmmdnitse Asprbibility osssteggaeidibyrthé Appkeanofvas thepeovidibn of
passages. . An inportant. requirement for. the nozzle arrangenents aof .this form
of  pr i nt hitkep S pening R UreIER the BEnBELATDS SR Y RSN BR8 A G ak: ed
from the poaz/HWRBADEKS! beldppfeciRRSBY B8scl dtaldin ke sROZAltRe AElUBRGRNENT S can
re-fire in a very short tinme, leading to rapid 20 printing, which is an

advant age meohryngs thyt ink driygpthrasighsuctnpassagegwoplddesubjecidoap ensemelyhegh i n t he
previ gus ragraph iphibi the deyel of, a suitable fl rat.e t he
nozsl 88 RRRARE BRG, ER SR Teah PN ORIRR e pdnd ek Bk SRy RSO i &

i ssue, oneat@XaMyuge 0bf theplrawinBgalttre i PoWas privisead thipnkintdtpetating thregpeni ngs
defined therein into which ink is fed. Each row of ink inlet openings

cor r esponB¥ssages 2a 0tk for erdvalsr, edeustingithe fpnethrefiibe pripdesbehdr siheyretlemayi ng
ink flow : 1 j : LRALS ; | at: I [.ntd ng, at
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These ar eofdyzary sliHge theaficdd df Neildlnmehamks giveh thessmall ¢rossadectidrad atchefthesnks are
kept FTfeparate fromeach other up to the point of inpact on the print

medi ui? si Rt¥2%%e printhead chip prints a dithered image. It follows that
it is necessary to provide each inlet opening with an ink of a different

color. This is shown schematically in Figure 2. As can be seen in WO
03/ 013863 PCT/ Aucmpottamgeqrement for the nozzle arrangements of this form of printhead is

that they be refilled quickly once ink has been ejected from the nozzle chambers. This
ensures that the nozzle arrangements can re-fire in a very short time, leading to rapid

20  printing, which is an advantage sought by the Applicant. The high pressure drop mentioned
in the previous paragraph inhibits the development of a suitable flow rate to the nozzle

chambers and consequent rapid re-firing.

In order to address this issue, one example of a printhead chip has rows of ink inlet
25  openings defined therein into which ink is fed. Each row of ink inlet openings corresponds
to a differently colored ink. Thus, the necessity of having ink flowing lengthwise in each

chip 1s obviated.

For color printing, at least three different inks must be provided to the printhead
30  chip. These are Cyan, Magenta and Yellow inks. It is critical that these inks are kept
separate from each other up to the point of impact on the print medium since the printhead
chip prints a dithered image. It follows that it is necessary to provide each inlet opening

with an ink of a different color. This is shown schematically in Figure 2. As can be seen in



Figure 2, this can be achieved by providing a primary channel or reservoir
3 for each color. The ink fromeach reservoir 3 is fed into smaller
channel s wo osfoiashs in turn feed into the rows of ink inletCapameoygsei n a
printhead chip 5. 51t is to be apprediated that an ink distribution
assenbly conprising the reservoirs 3 and the smaller channels 4 nust be
manufactured with a high degree of accuracy due to the snmall size of the
channel s iFigurhd thisican he achietrdpyPrayidingaerived  shanngl ¢rgesesynsd sareaeh ¢aler-f | ow
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Appl i cant r@soffiak et dpahinghisa ponthehdrobgpibt in a product that is far too
costly to be comercially conpetitive. It follows that the assenbly should
preferably be nolded of a plastics material. The 15 principle forns of
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of construction. wever, Applicant has identified a difficulty in

i njection nolding an assenbly having nore than two reservoirs for ink. This

is assgciated wth the fact that it woul ear .th such structure
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general ly conpl ex and expensive to manufacture. In Figure 3, there is
shown whatCosyUP e semaergisy samRFEti¥&senbl y including three ink reservoirs 6
nolded in a plastics material, one for each ink of a particular color. It
is clear that injection nolding such an assenbly would require the use of
si de nover cor &50l139s tHaethdpsieimbaynshdubbprefeusbl vl by slobjeddf a plissty inbtgtinloMhe
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the required accuracy and structural stability for the assembly in question.

Substantial advances have been made in injection molding over the past years.

20  Applicant has found that this form of molding can provide an assembly with the required
accuracy and stability of construction. However, Applicant has identified a difficulty in
injection molding an assembly having more than two reservoirs for ink. This is associated
with the fact that it would appear that such a structure would require the construction of
side mover cores when fabricating the molds to be used in the injection molding process.

25  These cores are generally complex and expensive to manufacture. In Figure 3, there is
shown what would be an intuitive assembly including three ink reservoirs 6 molded in a
plastics material, one for each ink of a particular color. It is clear that injection molding

such an assembly would require the use of side mover cores.

30 The Applicant has thus developed a distribution assembly that obviates the need for

such side mover cores in its fabrication.

SUMMARY OF THE INVENTION



assenbly for a page wwdth ink jet printhead in the formof at |east one
printhead chip having sets of ink inlet openings, each set having at | east
one inl etwomafiisgd f or receiving an ink of a particul ar c®CarAte/ose6
supplied to the printhead chip, the adsenbly conprising 5 a carrier having
an elongate structure with a printhead side that is engageable with the
printhead and an opposed ink supply side, and defining feed openings
through the caepwling!te aferstaspedt of &ecbmﬁﬂﬁnda@rﬁohpwrcdﬁdraesrpi@@smbetui)mk |nI et
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communication with respective ink pathways.
20
According to a second aspect of the invention, there is provided a molded
component for an ink distribution assembly for a page width ink jet printhead in the form of
at least one printhead chip having sets of ink inlet openings, each set having at least one
inlet opening for receiving an ink of a particular color to be supplied to the printhead chip,
25  the molded component comprising:
a carrier having an elongate structure with a printhead side that is engageable with
the printhead and an opposed ink supply side, and defining feed openings through the
carrier to be in fluid communication with respective ink inlet openings of the printhead, the
ink supply side of the carrier defining a number of discrete feed formations, each feed
30 formation being configured to receive ink of a particular color and to be in fluid
communication with the, or each, inlet opening of a respective set, via the feed openings,

and the printhead side of the carrier defining at least one ink supply formation, the carrier

defining at least one passage in fluid communication between the, or each, ink supply



and the printhead side of the carrier defining at |east one ink supply
formation, the carrier defining at |east one passage in fluid

conmuni cawoaa/oksbveen t he, or each, ink supply WO 03/ 0138®8TRATDLAUGE/ 01056
5 formation and at | east one of the féed formations. According to a third
aspect of the invention, there is provided a page width printing device
whi ch comprises: 5 a page width ink jet printhead in the formof at |east
one pri nt lsadtiehppd #doashgnese the fagfl foimations.et openi ngs, each set having at

| east one inlet opening for receiving an ink of a particular color to be
supplied to the printhead chip; a carrier having an elongate structure with
a printhead si decérdailg tbs tkind agealdfehanininticnhehey ik ptdiedad Dpge aidbpposiag i nk
supply side, and defining feed openings through the 10 carrier to be in
f1uid confEifire¥PicBSOWPEFESt espective ink inlet openings of the printhead,
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opening of a respective set, via the feed openings, and the printhead side
of the caP?ﬁtlﬁVlaﬂgﬁ?ﬁoﬁjﬁ S&Pplfeélégt?hed?{@tﬁ“ﬁgcg%pl y formation, the carrier 15

defining at |egghrRPRaRASSPABnENe §thithitte GRS AR RAME BRbabBMble Ritheach,
ink supply formation and at | east one of the feed formations; and a cover

that is eHydywdisad and ohopprsed inkrsupplystdet el datiningifiopd gpanings, throhgh thever and
the ink suppl si.de, of the carrier..being.shape t hat , en.the ,cover is
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so that t vk supyBrsidndd thdeartidrkdesinigl anushisbe oRQisoktet foed foamaiiefs, elhifel | nk
pat hways that are in fluid conmunication with respective feed fornmations,
one of t h&rERfpn being femfigysedigveseivienk of Agaitisrlag eRlpr ndiedsiingyid n 1 uid
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by way of exanple only, wth referente to the = 25 acconpanyi ng dr aw hgs.
The speci andthegtintheadtidt oétheahiremdefinidg scleagpbne imki ssipplytfotnoatioe, the omsicr ued as
limtipg tdhfe .scope of this su ty in any way BRI EFhDESCRIhPleO\I q: THE
DRAW ¢finipg a a?séml?]ggs,sage in tfluid communication’ between the, or each, ink supply

formation and at least one of the feed formations; and

a cover that is engageable with the carrier at the ink supply side, the cover and the
ink supply side of the carrier being shaped so that, when the cover is in position, the cover
serves to define a roof for the feed formations and so that the cover and the ink supply side
20  of the carrier define ink pathways that are in fluid communication with respective feed
formations, one of the carrier and the cover defining ink supply openings in fluid

communication with respective ink pathways.

The invention is now described, by way of example only, with reference to the
25  accompanying drawings. The specific nature of the following description is not to be

construed as limiting the scope of this summary in any way

BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings,
30 Figure 1 shows a three dimensional view of a printhead chip incorporating ink
supply passages extending a length of the chip;
Figure 2 shows a layout of an ink distribution assembly that addresses the problem

of pressure drop within an ink jet printhead;



30 Figure 1 shows a three dinensional view of a printhead chip

i ncorporating ink supply passages extending a length of the chip; Figure 2
shows a |wgeaw1ishs an i nk distribution assenbly that addre®sFstton®1436obl em
of pressure drop within an ink jet prbonthead; WO 03/013863 PCT/ AU02/ 01056

6 Figure 3 shows a schematic end view of an ink distribution assenbly
indicating problens associated with noul ding such an assenbly; Figure 4
shows a schemaFigora/3 ghwvofa scheinatic elidstiew [phan Uﬁ( distsibptinyass¢mblydediealmgce with
the invention; 5 Figur sho a_three dimepsional, exploded view of a
printing 8@3)?66%5 asf%“%%{?%\gl‘stgtr?onug EiL S'ilcrrllkanoﬁsg n[rlnglﬁk')’uti on assenbly of the

i nvention; Fi gufe@ré stiuwisa shtMagevidivornagiigdikiribugvn edse@bBai icesrdbmse t he ink
distribution assenbly, froma printhead side of the carrier; Figure 7
shows a d®ithithedventian: of the printhead side of the carrier; 10 Figure 8
shows three dj I |, ¥i - : i . j upply side of

t he cafri er; F?%r‘%ﬁgﬁg o%/\}‘s{lkeg\% @%%%I%&C%Pygg%rng%? I%gjrt{tn@gjfﬁ%}tdﬁe i nk supply
side of theogekatingran isladistrfbugon essktbbhaftse mvsatienat i ¢, cross-secti oned vi ew
of the ink distribugion assenbly. 15 DETAI LED DESCRI PTI ON OF THE DRAW NGS
In the drawi ng§I8UF Gehases eythres %%‘GH%OW&V@Wa?¢%Wr Goe ISESELUEOT n t he
backgr oungsse 181yt B8 NVSRhd LI ROOMUBe cati&Se drawi ngs indicate the provision
of three separdate ink reservoirs in an ink distribution assenbly and, in
particul ar, i nHigust éshdves pdasiiledneew athegiriathedd wide lof theladitreg; such an

asse y. 20 In. Figures 4 and ref erence meral 10 general |y indicates
o 0% st bhisesrE SR BRG Fmeh SRl TS e RRer KOPRUE ey ST an T i
jet printheadmdrndi cated at 12. The printhead 12 can include one or nore
printhead chips 14 so that the printhead 12 defines a page w dth

print head. 25 Figure9 shows a detailed plan view of part of the ink supply side of the carrier; and

Figure 10 shows a schematic, cross-sectioned view of the ink distribution assembly.

15 DETAILED DESCRIPTION OF THE DRAWINGS
In the drawings, Figures 1, 2 and 3 have already been discussed in the background
to the invention above. These drawings indicate the provision of three separate ink
reservoirs in an ink distribution assembly and, in particular, indicate the problems

associated with molding such an assembly.

20
In Figures 4 and 5, reference numeral 10 generally indicates an ink distribution
assembly, in accordance with the invention, for an ink jet printhead, indicated at 12. The
printhead 12 can include one or more printhead chips 14 so that the printhead 12 defines a
page width printhead.
25

The printhead chip 14 is the product of an integrated circuit fabrication technique.
Furthermore, the printhead chip 14 incorporates a large number of nozzle arrangements,
each connected to drive circuitry within the printhead chip 14. The nozzle arrangements
are each in the form of a micro electro-mechanical device that is operable upon receipt of a

30 signal from the drive circuitry to eject ink from the nozzle arrangement. Details of the
printhead chip 14 are clearly set out in the above referenced applications. It follows that

these details are not be described in this specification.



The printhead chip 14 is the product of an integrated circuit fabrication
technique. Furthernore, the printhead chip 14 incorporates a | arge nunber
of nozzl ewermsangesrents, each connected to drive circuitryCrAtwRnitshe
printhead chip 14. The nozzle arrangeffents are each in the formof a mcro
el ectro-nechani cal device that is operable upon receipt of a 30 signal from

the drive circuitry to eject ink fromthe nozzle arrangenent. Details of
the print head Thhippnthaadsehap ¢ érplydes dree saus of lewsHe cdidvialet epeniegsclddvhich

applicatiqgns, )t .follows. h ef gl are not be described in this
speci fi cata{eoertfh%%fl%?@é%%ﬁ'%ﬁﬁ%ﬁ%@ég §47 The printhead chip 14

i ncludes three sets or rows 16 of ink inlet openings 18 which are etched

into a rear side 20 of the printhead chip. 14. Each row 16 correspaonds to
ink of a parti Ea¢rove bt eprrasponsls to airk efct Rarcuharicatas ébe fiegl to the pripthgadd 2.
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and vyellow at are ¢on tionally us printing. It wll
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printhead chips. that are confjgured tqQ accept six or even re differently
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Figure 4. BrpRedledirtbReily ARBlelGARt has provided a supply 11 for cyan ink and
a supply 13 for yellow 1 nk above a back side of the printhead 12 and a

supply 15A and 15B of magenta ink on each side of the printhead 12. This

arranggenment pe t the distribution.assenbly 10 to.be manufact ur in a
gl Sanor | Bk eptsEBHETId e BiebeR BN e pr eIt AT 15 The
assenbl y Wpplioat haesrodided b siysply 22 forldyen ﬁﬂ(rd’nﬂetrsugﬂé’lyhasfoﬁyegﬁﬁﬁihﬁ|ab<¥ver11 anar
central ortion 24 and a pair of opposed sidewall portions 26. The carrier
22 is el ohasktvdawt the pRethegbl anshassupply g\ and EHiphepaganéa ik ogeactbyidg pfthe
carrier 22. T I t .00 naf | I ~

pri nt head Por St GRCiE R REclR H A5 Ri) MenthoobE MRt B, |
t he form eingk shecegsti@2moldieg pecessas3dill teconle wkasbdoed so that the
printhead 12 is a snug fit within the recess 32. The rows 16 of ink inlet
openi gs 18 in the printhead chip 14 are referred to in this 25

speci fication g$e3sefibly A infRAENS BarfiBVO B4TheA A0 hal ¥ 3Bndr QY AbnAREN RN
outer yell ow row 38

portion 24 and a pair of opposed sidewall portions 26. The carrier 22 is elongate with the

portions 24, 26 extending the length of the carrier 22.

20 The central portion 24 has an ink supply side 28 and a printhead side 30. The
printhead side 30 defines a retaining formation in the form of a recess 32. The recess 32 is

dimensioned so that the printhead 12 is a snug fit within the recess 32.

The rows 16 of ink inlet openings 18 in the printhead chip 14 are referred to in this
25  specification as a central magenta row 34, an outer cyan row 36 and an outer yellow row 38
of inlet openings 18. The reference to the particular colors is simply for purposes of
convenience and ease of description. It will readily be appreciated that they can be

interchanged depending on the configuration of the printhead chip 14.

30 A floor 40 of the recess 32 defined by the carrier 22 has three rows 42, 44, 46 of ink
feed openings 48 defined therein. For the purposes of this description, the row 42 will be
referred to as the magenta row, the row 44 will be referred to as the cyan row and the row

46 will be referred to as the yellow row. Again, it will be appreciated that this is simply for



of inlet openings 18. The reference to the particular colors is sinply for
purposes of conveni ence and ease of description. It will readily be
appreci atwo oBloaises hey can be interchanged dependi ng on tReTdmRiogIsat i on
of the printhead chip 14. 30 A floor 80 of the recess 32 defined by the
carrier 22 has three rows 42, 44, 46 of ink feed openings 48 defined
therein. For the purposes of this description, the row 42 will be referred
to as thetheeyeprsas ploustrationapdiedse afjdescripdonef erred to as the cyan row and
the row 46 will be referred to as the yellowrow Again, it wll be
appreciated that this is sinply for WO 03/013863 PCT/ AU02/ 01056 8 the
purposes of il Mugtnlefeb®BpenitiseBsLe posititand kb Piat,orhenTthe piimkeddeEXis openiedgs 48
are positioned so that, when the printhead 12 is received . in the recess
32, each imikeressss dhaaTmigk deed apeping 4§dp Histagesin @y 45iSihieesirtidya with a 5

correspondi ' f .t { ri gﬁg? - e
sane a%pl?ggngmﬁﬁ%gg%y l$gwpgﬂgg%g9?ﬂ%@§£¢ﬁ%ﬁﬁwgﬁﬁgégbgﬂ%n gﬁée%benings
48 wi t h r éepsab révo 44 laed dearliowwow 36 ofimdk feed bpaninmgswW838itlofespark ta the eyanapeni ngs
18. The in%ﬁs&g&&y sidg Zg.gf the central portion 24 of the carrier 22
defines a>fay W QY PR RLNEAYALIENEES WPt h t he magenta row 42 of ink feed
openi ngs 48 defined in the magenta feed channel 50. In particular, a pair

of opposed longitudinal walls 54 that extend fromthe floor 52 defines the
magent a feed cHaamK supply sdist28 of the cantral pergen 4 of BedauieadAcEliBG aanagentehe

s 54 | ip Fi 9. 15 The printhead sidec30. of, . |
por 1 8% 2R, St Gt Rl PR ARabeS s de b AR ERHIS

posi t i onegcaehwaRn 50N\ panticudatDP byir 6hagpostdlonBitudindd waiaIsk tyat ektch@tomahk y
extending dividing walls 58 is connected to and extends from each wall 54.

The di vi dfifgr dafefdes thegpagesisdeedichagnelet; deetail off the magesta fged|chamehpP gnd
extendingﬂm\ggS%Hqgggg%p&gggﬁgéphannels 60 positioned on each side of the
Lannel . Ea i

magenta feed c 'viding wall 58 has a narrowed portion 62
proximate its respective |longitudinal wall 54. Thus, each ink supply
chann

| 60 wideps at the |lopgitydinal walls 54 _As can be seen.in the
draw ks, ther ﬁapgni %1_6%@‘9 sbthosatie PRI 8RR PR o b SUPRIECINBAF, f or
the purposgsTRE rdckbistit g&gig@ne@%u@@eﬁ%@hk@ﬁg@@!cﬁﬁﬂn%56t. he row 66 is
referred to as the cyan row while the row is referred to as the yell ow
row. Thus, in keeping with this
A plurality of laterally extending dividing walls 58 is connected to and extends from
each wall 54. The dividing walls 58 are spaced to define a plurality of laterally extending,
20  spaced ink feed channels 60 positioned on each side of the magenta feed channel 50. Each
dividing wall 58 has a narrowed portion 62 proximate its respective longitudinal wall 54.

Thus, each ink supply channel 60 widens at the longitudinal walls 54.

As can be seen in the drawings, there are two rows 60, 68 of the feed channels 60.
25  Again, for the purposes of illustration and ease of description, the row 66 is referred to as
the cyan row while the row 68 is referred to as the yellow row. Thus, in keeping with this
terminology, there is provided a discrete cyan feed formation 70 on one side of the magenta
feed channel 50 and a discrete yellow feed formation 72 on the other side of the magenta
feed channel 50. Each ink feed opening 48 of the cyan row 44 and the yellow row 46 is

30  defined in respective feed channels 60.

The ink distribution assembly 10 includes a cover 78. The cover 78 has a generally

T-shaped cross section with a rectangular leg portion 80 and a top portion 82. The leg



term nol ogy, there is provided a discrete cyan feed formation 70 on one
side of the magenta feed channel 50 and a discrete yellow feed formation
72 on t hewoton®r3sss de of the magenta feed channel 50. Eachkrcrmaokesdéopeni ng
48 of the cyan row 44 and the yellow Pow 46 is 30 defined in respective
feed channels 60. The ink distribution assenbly 10 includes a cover 78. The
cover 78 has a generally T-shaped cross section with a rectangular |eg
portion 8Qow@ind 83 it dipngpsionedie Baeceryrs hepyeoptho gprrsedsde palt/pautens 3oebee 9

por 190, ks % TEAT 85 R PG S 1 0, QORPRE e M

surface 84vankbglo gies rogRfion e ihkeeedickhrien®0 analths magerdio fedaichamens50.00f f or
the ink feed channels 60 and the magenta feed channel 50. 5 As can be seen
in Figure 10, when the leg portion 80 is received between the sidewall

ortiopns 26, a ; i inal i Lk IS
o net bet woeh (200H Hiin FRIR LR b B RLARE 0 hEEBE IR BR 1 e
cover 78. si8twhll pbuioh 26, anedmizadd winditindinaib] dxtén8inpask pathmvag 86 mdddfimad i s

spaced fromits respective 10 side | portigon ot |l ows that each
pat hway s BeEeT RechI e A IRFHAR %nd&ﬁglﬁgtpﬁﬁaow@mg tg%?w%%gf ink feed
channel s 60. Again, for the purposes of illustration and ease of

description, the pathways 86 are referred to as a cyan pathway 88 and a
yel | ow pat hway S80 furti@uecaghdivddingfvatli$é hear fice en@ thah wsspadeddeon b edspespierdi ngs

defi h in. Th in f h f : i ence,
ot orfBa taeRal pobenPa RugERraHR oetbiaE B PR By ERREPL F o eni ng

96 and a ye|dy ihpkRH capeRist®. WaaidWieitht Perpoesast illGtriation And@sé bi on, the
cyan inlet opening 96 is in fluid communication with the Céﬁn pat hway 88.
Li kewi se, dps¢TiPHPS; teoprihvaxs$o areeefered tows p Gy at Pathsndhendmyslow pathway Y-

comuni caty A : k- c ef .
appr oci at STSepLY2 s etk 22 NaE ARy Bobnildy dind RS PARCHR. Bin b 1,
the rows 8, pusposef of ¢omkeniaoe] refirewitogs a téntrah ntalentpinlettdpeaicig P4, v cyantihlet

pat hways 88, 90, the feed channels g of the rows 66, 68 and the openings
48 of 13 he OPHiRE 36 andi yel el oPgTRg viding walls 58 has a magenta ink flow
passage 100 defined therein, 25 which is in fluid conmunication with one
of the ink supply channels 56. Further, each dividing wall 58 has a

magent a condui tWHedxheledven@8list ingoosition, the eyandleobpentmg?6 issn ifloidf | ui d

communication with the cyan pathway 88. Likewise, in this condition, the yellow inlet
opening 98 is in fluid communication with the yellow pathway 90. It will therefore be

20  appreciated that an ink flow path is defined from the openings 96, 98, to the rows 36, 38 of
ink inlet openings 18 in the printhead 14 via the pathways 88, 90, the feed channels 60 of
the rows 66, 68 and the openings 48 of the rows 44, 46.

Each of the dividing walls 58 has a magenta ink flow passage 100 defined therein,
25  which is in fluid communication with one of the ink supply channels 56. Further, each
dividing wall 58 has a magenta conduit 102 defined therein, one end of which is in fluid
communication with a respective magenta ink flow passage 100 and the other end of which
is in fluid communication with the magenta feed channel 50. It follows that the dividing
walls 58 and the longitudinal walls 54 define a magenta feed formation 116.
30
A pair of magenta ink supply openings 104 is defined in the central portion 24
proximate said one end 92 of the carrier 22. The leg portion 80 is configured so that when

the cover 78 is in position, the magenta inlet opening 94 is in fluid communication with



comuni cation with a respective magenta i nk fl ow passage 100 and the ot her
end of which is in fluid communication with the magenta feed channel 50.

It foll owwotohat3sshe dividing walls 58 and the | ongitudi n@CTealoko1B54 defi ne
a magenta feed formation 116. 30 A pair of magenta ink supply openings 104
is defined in the central portion 24 proximate said one end 92 of the
carrier 22. The leg portion 80 is configured so that when the cover 78 is
in positi dath aftiee magrata mkisnprly oppungnkd494 is in fluid conmunication with WO
03/013863 PCT/ AU02/ 01056 10 both of the nmagenta ink supply openings 104.

It will therefore be appreciated that an ink flow path is defined between

the magenta i mdeill therefirébe Yprévigte@drbaninktiffiay pak id ddfiekd opeengf Mépenna t he
magenta row 34 of the 5 printhead 14 via the magenta ink supply openings
104, the iH& %b@gﬁ“@ﬁﬁﬁﬁé‘l@t%mktlﬁ’ét oppRitEatlg ip m%wagaysg‘gcééhqoo t he

magenta CopgiLs hzg%lthé}?ﬁﬁ Rt ﬁ]éél?%gerﬁn%snﬂﬁl th@qak ?\ﬁ)g)tl} &Qnﬁ&l??& ’lﬁé 48 ' n

the magenta row urt eciate eac

f or mat i onsnagbnta ik fldv Padeddsnes, the niddemattbrdytstifafthe snagepe fteddhynndi H0 ded
into narro rtions as the ink a oaches the printhead 12. The
assenbly ig?ﬂﬁémﬁﬂﬁgs ?nﬁﬁ“HBF% 1ates 106 which are fastenable to the
printhead side 30 of the central portion 24 to formroofs for the ink

supply channels 56. In 15 Figure 5, there is shown a printing device that
i ncor por at es t levidisfoghdrbe aprecifted thaticach althd &eddermdtons éRarpll 6 défiebades a

t ape to ondi n TAB). stri.p that connects t rive ircuitr

i D 0 nER R PRLER R i gl « BORPRRI o LSRR PP GocBih by |
oper at i onpghthehe12.pri nt head 12. Further, an outer side 108 of each si dewal |
portion 28 defines guide formations 110 for rollers 112. The rollers 112
are used to drive a print medium 114 past 20 the printhead 12 during

printing. Det a'ﬂ(}j;@ a&fe{ntb@gloT f?f@luﬁ&{ 4 B?lf’ipfj othre}glht%L '16%%%3;:@&% cRible 'td“th[ehe

above referenced applications at these eta| S are not
descri bed printheld side 3@petinhkicemtdl portiohtPd todomm srof2dr te ihkeugpipchunheloboain

i njectLon_pol din rocess. The cayrjer, 22 can 25 thus .
t her nopl ad1§U6s> S et Sowera Bfntiey iCRiab RO Ry T2iET BF Ao y 8. Fhe printing

device, for example, includes a tape automated bonding (TAB) strip that connects the drive
circuitry within the printhead 12 to a control system (not shown) to control operation of the
printhead 12. Further, an outer side 108 of each sidewall portion 26 defines guide
formations 110 for rollers 112. The rollers 112 are used to drive a print medium 114 past

20  the printhead 12 during printing. Details of the TAB strip and the rollers are set out in the
above referenced applications. It follows that these details are not described in this

specification.

The carrier 22 is the product of an injection molding process. The carrier 22 can

25  thus be of a thermoplastics material or of a thermosetting material.

In its broadest terms, injection moulding requires the injection of a hot liquid resin
or a thermosetting resin into a closed mould, under pressure, until the moulded part is
cooled or cured and can be ejected from the mould.

30

As is known to those of skill in the field of moulding, it is desirable if a component

to be moulded can be moulded by a machine requiring only movement to and fro in a single

direction. In general, such machines comprise a rear platen, a moving platen and a



In its broadest terns, injection noulding requires the injection of a hot
liquid resin or a thernosetting resin into a closed nould, under pressure,
until thewowmalotisdd part is cooled or cured and can be ej eecadtoromss he
moul d. 30 As is known to those of skilll in the field of noulding, it is
desirable if a conponent to be noul ded can be noul ded by a machi ne
requiring only novenent to and fro in a single direction. In general, such
machi nes  sleiprary Blageny &dies a5k apafioned hesweanghp meving Risien and/ibe oRYiONGE Ghiten

PCT/ AU02/ 1 er t en the

novi ng plgﬁgﬁggﬁd&? ?Q?L3&8@&ﬁbﬁgygﬁ%ﬁgﬁg&gggﬁﬁgﬁéﬁ% megﬁk hem a vol une
into which pre- nDIded material is injected. In the event that a conponent

is required to have an encl osed volune and be 5 injection nolded, it is
of ten necessar?’WSeﬁWB&ﬁﬂécﬁﬁﬁP“%Fés%Hwﬁﬁ“ﬁ§m§?ﬂ%em%W§?V8UWE§m@H§t oper at e

toget h Shch Doy BB BRCTRERLART 6 oV BCORAALE Kh\6y SOTRORBOL. Leionl ¢ he

inclu ed v % e nover are nomn to be extrenely expensive
and conpbperaﬂaaogethem wrﬂurthé avidieg mlachmcry Opecatae the@oinpohére hpviag ¢ret

i nventi on, mou} Ei H tive to i de th ee distinct encl osed
vol unes, %dﬁS\X/H s s eénovFBForF BUN L9 BRCHemelk CRBeSG ad s f 1 om

whi ch |nkc@§ bﬁ@g@hbqgnhgwgﬁ@Qn@ﬁﬂﬁﬁgnéoms 34, 36, 38. However, it is clear
that an |nject|on nol ding nachine to generate this form of nDIdlng woul d

require side nover cores. This could result in the conponent being

excesgivel v exXpes VS AGRTR! | SBLE QuRR B MiShrer R GRPERIGLLY, o0 2
mass basi s. The sent | nven ionTs ase ea concelve

Appl i cant v@lﬁmﬁi@fds@hﬂ@n i Bighredd) fenaé pﬁﬁ@kmod)ﬂmm@mbﬁsﬁrommcﬁnnn 1he
printhead side 30 of the carrier 22. The difficulty with thisis to
provi de afURRNRA{Q eAghOF iR TOWE 3 iR e AlovEiere itdpclspr tbﬁ@ndaheﬁl@rm?w% 20 the

I nk suppl y,q8hde t(;%_rlle Pl £ é’E%@ g'w%‘ﬁﬁfjrehﬁﬂrésﬂé %v&fkg)re%r %‘?é"&ou J‘Ve”t I on.

It is apparent bo romthe ove scriptron and th rawi ngs t at it

woul d be resukan the@oamppeers bringfexcassivelyrexpaisi veland kotpbcdtedlodnafufastgrect i on
Idlng that the carrieh 22 can be nmanufactured using a standard

i nj ect? onSTRSFGI MG AERATS BB t hout the requirenent for side 25 nover cores.

The present invention is based on an idea conceived by the Applicant of defining
such an enclosed volume or reservoir on the printhead side 30 of the carrier 22. The
difficulty with this is to provide an ink flow from the printhead side 30 of the carrier 22 to

20  the ink supply side 28. Applicant has achieved this with the present invention.

It is apparent both from the above description and the drawings that it would be
clear to a person of ordinary skill in the field of injection molding that the carrier 22 can be
manufactured using a standard injection-molding machine without the requirement for side

25 mover cores.

As is also clear from the drawings, the cover 78 is of a relatively simply shape and

can also be manufactured with a standard injection-molding machine.

30 Applicant believes that the invention provides a means whereby an ink distribution
assembly for a page width ink jet printhead can be achieved which lends itself to a simple,
one-shot injection molding process. This has far reaching cost implications as printing

devices incorporating such ink distribution assemblies are intended for mass manufacture.



As is also clear fromthe drawi ngs, the cover 78 is of a relatively sinply
shape and can also be manufactured with a standard injection-nolding

machi ne. 80 0dppdsszant bel i eves that the invention provi depCa/Am@ansseher eby
an ink distribution assenbly for a pRge width ink jet printhead can be
achi eved which lends itself to a sinple, one-shot injection nolding
process. This has far reaching cost inplications as printing devices

i ncor por aWBELAIMh i nk distribution assenblies are intended for nass

manuf acture. WD 03/ 013863 PCT/ AU02/ 01056 12 WE CLAIM 1. An ink

di stribution assenbly for a page wdth ink jet printhead in the formof at

| east onelpri nihgar dehitutibavisBebsLelos a@hed Width fkgkt RRRdadgs thedaah oset havi ng
at |east one inlet 5 opening for receiving an ink of a particular color to
be suppl i Eastanemprathsad ghindawng ety of trkanlehereaipsyeash spfrhiayingqt lpagtaneiiglet

havi ng: an : - : ' ' ' j e wth
the pri nt REAT GY aERAR oftapifull LALRERR Sbffed Bhe binfIRIEENE 0

t hr ough t hg@embbyrdongprising be in fluid comunication with respective ink inlet
openings of the printhead, the 10 ink supply side of the carrier defjning a
nnber of di scAGNEC BEING B HARSHEIICHEE N TPGRRIN R st ﬁlb@?&?@ef’&%‘mtbur ed
Lo recei Vel i idad An@ah bpsddb@nkcRAbly stiRUadCadiidg¥ebd y;%eql.mgf@ceﬁ%ugn gRtion wth
the, or each, inlet opening of a respective set, via the Teed 0openings,

and t he pramtheds isiflthel afmmbvecatzonrwigh redpdative mk iatet bpagngsariahd printbeadpihy

formation, ,the carrier, definjng. at |east e a in.fluid

commut calinPBERlest b &icy eliin » L o AR BRI BRI S 15 | east
one of theyrhReEn benERbARASed BREcevCAK OF a phdiculab cABgaERBMean Wuldh the carrier
at the ink supply side, the cover and the ink supply side of the carrier

bei ng shapeamswicaten withn of eashciples operang af pisspactiya sett Ha thefget opapdiisses t o

define a faor (the f f 1,08 . - I nk
suppl y of 45 nnpieiE laE BEe R 1B, 230 RR ohd Bl TR Eliof e ek
conmuni cadefodiniiat IBadt @8 poskigedn flaatcctOmbeic aradn tenseenache wkadh)enkcappliyer and
t he cover defining ink suppuy oFenings in flyid communication with
respeéli vETTRKOP ARGt one ofihe foek fermationt flon assenbly as claimed in

gnlo ?id m é— pir gc\ggggbv@}ttmh?@a%gag&%lecm tRrcatifert thRGAGMEhIyfid@hd QiveLiddhe
ink supply side of the carrier being shaped so that, when the cover is in position, the cover
serves to define a roof for the feed formations and so that the cover and the ink supply side
of the carrier define ink pathways that are in fluid communication with respective feed
20 formations, one of the carrier and the cover defining ink supply openings in fluid

communication with respective ink pathways.

2. An ink distribution assembly as claimed in claim 1, in which at least the carrier is a
product of an injection molding process.

25
3. An ink distribution assembly as claimed in claim 2, in which at least the carrier is of

a plastics material.
4. An ink distribution assembly as claimed in claim 1, in which the carrier has a
30  generally planar central portion and a pair of opposed sidewall portions so that the central

portion and the sidewall portions define a region in which the cover is received.

5. An ink distribution assembly as claimed in claim 1, in which the printhead side of



25 3. An ink distribution assenbly as clained in claim2, in which at |east
the carrier is of a plastics material. 4. An ink distribution assenbly as
cl ai mred iwoaBAL3ssd, in which the carrier has a 30 general IPgTpt@Raroscent r al
portion and a pair of opposed sidewal13 portions so that the central

portion and the sidewall portions define a region in which the cover is
received. 5. An ink distribution assenbly as clainmed in claim1, in which
the pri nt Hezamsi defiegs alonggyded se8ssphr/PAUEAG bong recedved i thegesaser defines a
| ongi tudi nal recess, the printhead being received in the recess. 6. An ink
di stribution assenbly as clained in claim1, in which the carrier defines a
pluralityeof tha ihkeddtiiueohagemdly istadimedehchaed, Dpaiitihthexaricedpomds with a
respective ink 5 inlet opening of the printhead. 7. An ipk distribution
assenbl y A8rdityphihg fesdd eperings &0 thaheaghitedd epspmecamasPesiiith dAesPesitieUBEs a

pluralgtyhﬁ&(%g&ngggqm anghs each ink feed channel being in fluid
communi cation wth at l'east one respective feed opening, each ink pathway

being in fluid 10 conmuni cation with the ink feed channels of its

correspondi ng feed formation. 8.  An ink distribution .asse s clainmed in
i a7 oGk HBER P Biscbly Rl el Belag benah PL G PRI e ach
set of fe%l&i@?ﬁ;pﬂﬁﬂit?%fl’rfk%é&‘éﬂaﬂﬁel%idh iftlk 8RHU cBindeNbeih@letiuidopeni ngs of the
printhead so that three differently colored i nks can be supplied to the 15

pri nt head co@mupisatipik with ot leps wng cspediveriesidyopsning edchirk pathwiwbeingin flyidwhi ch
the pyé Nt neady 8]cd8oPlin ik Hdd RlnflS] 1B el rldYorSupRl v Tormations

in the form 'K supply nel's, one “on I]'ongitudina
recess. 20 10. An ink distribution assenbly as clained in claim9, in which

a pair of longitudinally extending walls are positioned on the carrier to
define a Bongi Pudnk4distybusion assembly exrasmer in plaimydi Bnviyalsthegarrisr defigest eed
openi ngs idd .ar - i bei ng
posi t1 oned " RES 4 AT Gfni s, Qlh Rl cF R e B oI PR o e e
25 | at er abpgnimgstednick prontiveddi se thke fthnee dif wsntlyfcotdned inkk cdrelmdsuplpherh®l the

Lerm gt ng gL, he

9. An ink distribution assembly as claimed in claim 8, in which the printhead side of
the carrier defines a pair of ink supply formations in the form of ink supply channels, one
on each side of the longitudinal recess.

20
10. An ink distribution assembly as claimed in claim 9, in which a pair of longitudinally
extending walls are positioned on the carrier to define a longitudinally extending channel in
which one set of the feed openings are positioned, a row of spaced, laterally extending
walls being positioned on each side of the longitudinally extending walls, so that the

25 laterally extending walls define rows of the ink feed channels terminating at the
longitudinally extending walls, a feed opening being positioned in each of the ink feed
channels at the longitudinally extending walls, each lateral wall defining a passage from
one of the ink supply channels on the printhead side of the carrier to the longitudinally
extending channel.

30
11. An ink distribution assembly as claimed in claim 9, in which the carrier defines a
pair of ink supply passages, one in fluid communication with each ink supply c’hannel, one

of the ink pathways extending between one of the ink supply openings and the ink supply



| ongi tudinally extending walls, a feed opening being positioned in each of
the ink feed channels at the longitudinally extending walls, each | ateral
wal | def iwDrgomspassage from one of the ink supply chann@C3/Aam2oise
printhead side of the carrier to the HMongitudinally extending channel. 30
11. An ink distribution assenbly as clained in claim9, in which the
carrier defines a pair of ink supply passages, one in fluid comrunication
wi t h eachchatRelsupply channel, one of the ink pathways extending between
one of the ink supply openings and the ink supply WO 03/013863

PCT/ AU02/ 01056 14 channels. 12. An ink distribution assenbly as clained
in claim10, iAnvhkditribi@ios ashemb@y} ds digifrlet dinslainand, ik ehictothe sida vealisfuapeat So
that an ink flow pathway is defined between the cover and each 5 of the

si de wal | apbiheicara areghaneqd skthat awnk dlomrahwey is gefined hehveerciBrARNST @84 £35/ wi t h

a respectj ' f : A tof an ink
G st put o AR ndin ERR R ey e e e P orm of
| east onergspeativhead of kfetrhshiangelset s of ink inlet openings, each 10 set
having at | east one inlet opening for receiving an ink of a particul ar

color to be supplied to the printhead chip, the nol ded conponent conpri sing

a carrier jhavi Ri0maRc& ORI Rt frfaH GRIVESH WL b AssBhbRiBERAFag Wt MRted S
engageable with the printhead and an opposed i nk "supply side, and defining
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f or mat i ontdxdk peintend Elgpr e noddddeipoaenttlsmptisiagpar ticul ar col or and to be
in fluid comrunication with the, or each, inlet opening of a respective

set, via the fa&edTiEpb#iingan clongre sthicle Withseiintheadsidsithatia cveresably WHBf i ni ng
passage | oS ARELK obAlElrlppl Bftey B ddhingIEL Ohchphal inpfErls©ne
f or mat i oncaridr @tbeliedsiid covemodicativn Wele cbspativatnloniet opehigspegiee pirdbdadpthent i ng
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formation being configured to receive ink of a particular color and to be in fluid
communication with the, or each, inlet opening of a respective set, via the feed openings,
and the printhead side of the carrier defining at least one ink supply formation, the carrier

defining at least one passage in fluid communication between the, or each, ink supply

20 formation and at least one of the feed formations.

14 A page width printing device, which comprises

a page width ink jet printhead in the form of at least one printhead chip having sets

of ink inlet openings, each set having at least one inlet opening for receiving an ink of a
25  particular color to be supplied to the printhead chip;

a carrier having an elongate structure with a printhead side that is engageable with
the printhead and an opposed ink supply side, and defining feed openings through the
carrier to be in fluid communication with respective ink inlet openings of the printhead, the
ink supply side of the carrier defining a number of discrete feed formations, each feed

30 formation being configured to receive ink of a particular color and to be in fluid
communication with the, or each, inlet opening of a respective set, via the feed openings,
and the printhead side of the carrier defining at least one ink supply formation, the carrier

defining at least one passage in fluid communication between the, or each, ink supply



of ink inlet openings, each set having at | east one inlet opening for
receiving an ink of a 25 particular color to be supplied to the printhead
chi p; a caprid@i3shavi ng an el ongate structure with a print readh®edesshat i s
engageable with the printhead and antSopposed i nk supply side, and defining
feed openings through the carrier to be in fluid conmunication with
respective ink inlet openings of the printhead, the ink supply side of the
carri er dédrmatingaed pupssepnoef the &eddewnatiopy andr mat i ons, each feed 30
formation bei ng GoNfi guys &dg[ %é’ bLe&ﬁMFe éa r(:l th llﬂé‘{%}gﬁ%@ i&® ¢ lfoéo%r Aadn {0 be
in fluid comunrcation b e, Or eac et o of a respective
set, via idesubpBdidypEnhd@srier Wik dhlapedogo thﬁth@/adn thedeveafis Irhposﬁmh[ thercodaf i ni ng
at |east one ink su pply formation, the caggler defining at |east one

passage i ﬁerwﬁw&eéa%mﬁféarttheﬁpeeef?mwnﬁ ARd sqpthatdhe ﬁovqfﬁkd §apt vlrmb side

03/ 013563 oPL/AHRR LT RARK phthv/aQL 1B 10 AN BinrhGfSkioRWtObsgelfvd 66
formati ons; a cover that engageable wt carrier at the ink
suppl y S|dﬁnwnbmsoowef&mmdnmhmuimakogupbﬁymgnmemm@bunsnn@sn1ﬁmdbeing shaped
so that, when the cover is in p Lon, the cover serves to define a roof
for the f&@&“?ﬁFﬁﬂ@?WH%rﬁﬁﬁxgﬁl ﬁﬁﬂ YA¥ cover and the ink supply side 5 of
the carrier define ink pathways that are in fluid comuni cation with
respective feed formations, one of the carrier and the cover defining ink
supply openings in fluid comrunication with respective ink pathways.



