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rel at es twooaxsasaul ar printhead. Mdre particularly, the inpenuono13dl rel at es
to the assenbly of such a nodul ar printhead. Specifically, this invention
relates to a nounting of a printhead in a support nenber of a nodul ar
printhead. Background to the Invention The applicant has previously
proposed the use of a pagewidth printhead to 10 provide photographic

quality printi vVear n [ i PL| ad havi ng
t he requi rewmmgsaﬁsPW@%‘K{)CWrgﬂﬁ’gbéﬁgiﬁmgtﬁfég$&ozzI e of
the printhead is def COMBR INKJHET iMIOPULLARPRINEHEAD be scrapped and
repl aced. Accordingly, the applicant has proposed the use of a pagew dth
printhead made wup of a plurality of small, replaceable printhead nodul es
whi ch are arranged in end-to 15 end rel ationship. The advantage of this
arrangenem|e|@dfhhea|hnvbmi,oﬁo renove and replace any defective nodule in a
pagewi dt h printhead without having to scrap the entire printhead. It is

al so necessary Ths invatienodaieeto heedwpr proshensh ddoisfpattivelalydihe inkeation nodul es

in the assgkkYo ﬁl@%%%‘fﬁﬂl‘)t/ biGich Q?nd?ﬁga‘% mh'&acpr Slighrchﬁ:%iy,ttf?ls%‘\%“ﬁ@n td1ats

adj acent 20 nodules_maintain their U|re nment with each other.
Sunmary oft® #RPUCHPEAL f BHNY E@d?d‘lsﬁépqrbnleﬁ@ef PR ‘&ﬁr, PRHRF3E- i s provided a
printhead which includes a receiving nmenber defining a receiving zone; 25
at | east one printhead nodul e received in the receiving zone of the
receiving nmnenber; and conplenentary locating formations carried by the

recei ving roand todhd kveritimst one printhead nodul e, the |ocating
formati ons ena I|ng rel ati ve novenent of the rinthead nodul e, due to

expansi on, in {he8EPlisaRg BFRYIouskEOopased thause b a phgewidibaripiliegd (80 member .
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of the printhead is defective, the entire printhead needs to be scrapped and replaced.
Accordingly, the applicant has proposed the use of a pagewidth printhead made

up of a plurality of small, replaceable printhead modules which are arranged in end-to-

15 end relationship. The advantage of this arrangement is the ability to remove and

replace any defective module in a pagewidth printhead without having to scrap the

entire printhead.
It is also necessary to accommodate thermal expansion of the individual

modules in the assembly constituting the pagewidth printhead to ensure that adjacent

20 modules maintain their required alignment with each other.

Summary of the Invention

According to the invention, there is provided a printhead which includes
a receiving member defining a receiving zone;
25 at least one printhead module received in the receiving zone of the receiving
member; and
complementary locating formations carried by the receiving member and said at
least one printhead module, the locating formations enabling relative movement of the
printhead module, due to expansion, in three orthogonal axes relative to the receiving
30 member.



receiving zone. Accordingly, the three orthogonal axes may be an x axis,
being an axis parallel to a |longitudinal axis of the channel shaped
menber, av@Qoz34537 being in the same 5 plane as the x axis bar/Azb1/ei3ght
angles thereto and a z axis which is at right angles to the plane. For a
pagew dth printhead, the printhead may include a plurality of printhead
nodul es arranged in end-to-end relationghlp in the channel, each printhead
nodul e carrying a printhead chip and adjacent nodul es abuttlng each ot her
such that the 1BrefablyHBaEeceningsmembedp acbanehdaneeucrber hayme oppgsed each

nmodul e nay vhls elieneaiedd b[xmybrh@ it [RPRG toaieﬁh& 8 cBitthePWHich M&rmsAhé Nt head chi p
may be arran%ed at an an ong axis of the dul e. The
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engagi ng f deneavdionl arlde Bdrlstmavexésndrie the aflirestiong | ongi t udi nal ,
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pl ane in mhlch he nodule |jes but normal to a ?ltu inal _axis of the
chan®® , i ke opeﬁmg formations of each module may include a palr of longitudinally spaced co-

operating elements arranged along one side of each module for co-operating with the
engaging formations and a complementary element on an opposed side of the module
for co-operating with the securing means.
One combination of engaging formation and co-operating element may serve to
25 locate the module relative to the channel in a longitudinal, or x direction, the other
combination of engaging formation and co-operating element allowing longitudinal,
expansionary displacement of the module relative to the channel in the direction of the
X axis.
The combinations of engaging formations and co-operating members, due to
30 shapes of said engaging formations and co-operating members may allow expansionary
displacement of the module relative to the channel in a direction normal to a plane in
which the module lies, i.e. in the direction of the z axis.
A combination of the securing means and the complementary element may
allow expansionary displacement of the module relative to the channel in a direction of
35 a plane in which the module lies but normal to a longitudinal axis of the channel, i.e. in
the direction of the y axis.



the direction of the y axis. WO 02/34537 PCT/ AU01/01321 -3 To facilitate
any expansion in the direction of the y axis, a wdth of the nodule may be
| ess t haw@ozpedi ng between the walls of the channel. TheP€®atini/fig2means
may be a snap release carried on a resiliently flexible arm the
resiliently flexible armformng part of said opposed wall of the channel.
5 The conplenentary el enent nay be a stepped recess defined in the nodul e
approximately m dway along its length for receiving the sn%p rel ease. Each
engagi ng f or matToofaciigaie by ¢xpansien indherdisectipnies thespies iacadtipidheredvls  whi ch
proj ects iguandleys fHaRMspadith KiRempthk walls bhgeChanel . A first co-operating
el ement may cogprlse a conical recess gﬁ%%ned.prOX|nate % %%rﬁ# end of the
modul e and 10 A SSEHHEEIBEBH ERADERGNEP £ corEd eB ApriEatly flgkibie afgh i ng a
| ongi t udi n@ak réxicntly ek BNdarigfopamal Jaed oftseidtdppodedngilk efdhaeiianasti s of t he
channel , proxi econ

te a d end of th dul each. of .t he coni.cal recess
and sPot recei vitg°GR e%?nt?rﬁg{éﬁgﬂi %%E? i'aggeppe%reccﬁségf fll%er?smtt?]eerpgglﬁlg The sl ot
may have aapproamgielyamidwyaysderssttipugth Wrencarviegde snap eeleast.ane normal to the
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a mul ti - nogehentihiyédigtte alcBniclGedss QéfiRaGRoMNalk 4 hRt édtVeMhd @BdulEiagdr e 2
shows a three dinensional | oded vi ew o Figure 1;
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Figure 5 shows a e di nensironal view of a“single e printhead, in
accor dancepmjectionshiberein sHitei shri;mayi hyue & téanskitaisrogs-sention Whierwirsiednar, expl oded

view of the i johearne lofsitdMhs &Ris ofth@Mee 7 shows a plan view of the
printhead of Figure 5; 30 Figure 8 shows a side view, fromone side, of the

pri ntthead of Figure 5;
Brief Description of the Drawings

The invention is now described by way of example with reference to the
accompanying drawings in which:-
Figure 1 shows a three dimensional view of a multi-module printhead, in
20 accordance with the invention;
Figure 2 shows a three dimensional, exploded view of the printhead of Figure 1;
Figure 3 shows a three dimensional view, from one side, of a mounting member
of a printhead, in accordance with the invention;
Figure 4 shows a three dimensional view of the mounting member, from the
25 other side;
Figure 5 shows a three dimensional view of a single module printhead, in
accordance with the invention;
Figure 6 shows a three dimensional, exploded view of the printhead of Figure 5;
Figure 7 shows a plan view of the printhead of Figure 5;
30 Figure 8 shows a side view, from one side, of the printhead of Figure 5;
Figure 9 shows a side view, from an opposed side, of the printhead of Figure 5;
Figure 10 shows a bottom view of the printhead of Figure 5;
Figure 11 shows an end view of the printhead of Figure 5;
Figure 12 shows a sectional end view of the printhead of Figure 5 taken along
35 line XII-X1I in Figure 7,



Figure 9 shows a side view, from an opposed side, of the printhead of
Figure 5; Figure 10 shows a bottomview of the printhead of Figure 5;

Fi gure 1waehoss3an end view of the printhead of Figure 5;PET/gling01821 shows a
sectional end view of the printhead of Figure 5 taken along 35 |ine
XI1-XI'l in Figure 7; WO 02/34537 PCT/AUW1/01321 -4 Figure 13 shows a
sectional end view of the printhead of i gure 5 taken along |ine Xl U XD
in Figure 10; Figure 14 shows a three dinensional, underside view of a

pri nt head corrpcﬁi@m: 13 skpwup ecclibnglrobsicay tfohe primtnahofofigtied teleampdorent |

illustrati he 5 supply of fluid to a printhead chip of
e % Xg@ﬁd Pl% ewd

t he conponent; an shows a three dinensional, schematic view of a
pri nt head assermbgyfe 14 |Sh‘é‘1thh’€§€ dimspsigmaaaderside vaew of aariaticed edmpanent;

i nvention. Det aqlg@als)gﬁ@m bemanev&mh&@fﬂpmm 1@us&a9ﬁ%§ﬁh@%§ﬁ'¢all byThe
accordance Wlh fE&e mventh r&égls dfi nat ed grg erally by the reéference
nuneral 10UPRHE O e ehip i tPRETMRRICAE A0 ¢ i - modul e pri nt head, as
shown in Fi guréﬁg&eﬂéskﬂox@ga&lr& mgieesmmdtdcﬁemﬁtlm\hheaﬁ agsingizadvasseinblyi, gur es 5

to 15. |nt i kel 0 be a multi-nodul e printhead
and the |I1In ?%g %mtﬁegﬁ’n Iagco ?Wl&l tL eXt s provi ded nore for

expl anati on purposes. 15 The print head 10 |ncI udes a nounting nenber in the
formof a channel shaped nmenber 12. The channel shaped nmenber 12 has a
pai r of opPetadleddPescriplion ofthe IFawiinger connected by a bridgi ng portion or

floor portion 18 to delnea hann 20. A Iur rint
corrp&%gnts in %}]gmixtg?aﬁ{ P%eswg]? tqellP%eéltl 13?183%@?%5?5‘8@“?'53’3?% t o- end
f ashi on i rrefenence namaesl lQOTbé ptihtheahHheweleithbrpedmubivbedult Drinth28d, As
illustrat n
adj acent ti Ehgg gtéllrrées utt{é&zis 9%1 E@BBE@ ?ﬂ%a{lg%%}%%r%%ﬁﬁnwﬂ lé,\,{5\1’?126 of the
adj acent t@rp%e 2the pgplendyis likety tode gragtitrpodude mtb@mmtthtt ﬂ’é’Stp%tﬁEt head chip
26 ext endssigdle Addak tHe@Heé ¥ Qi db@ mokefdd kA pleh Atdh &.of its associated
b hse

le 22 f h bet h 6 of totil 22.
The dRgl & of aEJ‘@Hp%ta‘?ﬁ%@i iefileS B R liRs Mt bR Boammal e hisd 25 26
to fall onmembani?oheicheimebsliapee metblsr DA yRi0bf dﬁpese}nlrshdbt\hﬁ&dl@m@ ps 26. In
addi ti on, 151}&&’(\9111%05?&\))9‘9pﬁgéhgg&%oh%?hboxb %1 & ef}}me%rc ?%rg: chi ps 26 of

adj acent ti 50 01 S¥INT | nU|i itter appears
when the natte@ plgrqj,nt‘j' af pranthead components in the form of modules or tiles 22 are

arranged in end-to-end fashion in the channel 20 of the channel shaped member 12.
20 As illustrated, each tile 22 has a stepped end region 24 so that, when adjacent
tiles 22 are butted together end-to-end, printhead chips 26 of the adjacent tiles 22
overlap. It is also to be noted that the printhead chip 26 extends at an angle relative to
longitudinal sides of its associated tile 22 to facilitate the overlap between chips 26 of
adjacent tiles 22. The angle of overlap allows the overlap area between adjacent chips
25 26 to fall on a common pitch between ink nozzles of the printhead chips 26. In
addition, it will be appreciated that, by having the printhead chips 26 of adjacent tiles
22 overlapping, no discontinuity of printed matter appears when the matter is printed
on print media (not shown) passing across the printhead 10.
If desired, a plurality of channel shaped members 12 can be arranged in end-to-
30 end fashion to extend the length of the printhead 10. For this purpose, a clip 28 and a
receiving formation 30 (Figure 4) are arranged at one end of the channel shaped
member 12 to mate and engage with corresponding formations (not shown) of an
adjacent channel shaped member 2.
Those skilled in the art will appreciate that the nozzles of the printhead chip

35 have dimensions measured in micrometres. For example, a nozzle opening of each



on print nmedia (not shown) passing across the printhead 10. If desired, a
plurality of channel shaped nenbers 12 can be arranged in end-to- 30 end
fashi on tvooexs4sst the | ength of the printhead 10. For thi BCpaUpuee21 a clip
28 and a receiving formation 30 (Figure 4) are arranged at one end of the
channel shaped nenber 12 to mate and engage with correspondi ng fornmations
(not shown) of an adjacent channel shéped menber 12. Those skilled in the
art will appreciate that the nozzles of the printhead chip 35 have
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of adj acemt edchlod®r.22 relatlve to each other. For this purpose, the channel
shaped nenber i t g formations
for |l ocating t%&WﬁQ gﬁggtﬁéé éﬁg% &gggégqﬁﬁegﬁ%ﬁanneELQhaped menber
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on an i nner surface o the wall 14 nne er 12. More
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on an i nnér surface o ann nber 12. Each
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whi ch the printhead Chl 6. s 20 rec n, one. si de of
t he channel 39‘5‘S ghoangﬁcf lyfn F éﬁu?eg fhﬁ r%ngss ea%btlergrgdncﬁ rargFﬁt ai ni ng
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t he 2fol di myeled. In addl‘uon on one side of the channel 39, a plurahty of raised ribs 40 is

defined for maintaining print media, passing over the printhead chip 26 at the desired
spacing from the printhead chip 26. A plurality of conductive ribs 42 is defined on an
opposed side of the channel 39. The conductive ribs 42 are molded to the molding 36
by hot stamping during the molding process. These ribs 42 are wired to electrical
25 contacts of the chip 26 for making electrical contact with the chip 26 to control
operation of the chip 26. In other words, the ribs 42 form a connector 44 for
connecting control circuitry, as will be described in greater detail below, to the nozzles
of the chip 26.
The locating formations of the tile 22 comprise a pair of longitudinally spaced
30 co-operating elements in the form of receiving recesses 46 and 48 arranged along one
side wall 50 of the second molding 38 of the tile 22. These recesses 46 and 48 are
shown most clearly in Figure 6 of the drawings.
The recesses 46 and 48 each receive one of the associated locating formations
32 therein.
35 The molding 36 of the tile 22 also defines a complementary element or recess 50
approximately midway along its length on a side of the molding 36 opposite the side



by hot stanping during the nolding process. These ribs 42 are wired to
electrical 25 contacts of the chip 26 for making electrical contact wth
the chi pve@orsseontrol operation of the chip 26. In ot hepCwWalds)132he ribs
42 forma connector 44 for connecting control circuitry, as will be
described in greater detail below, to the nozzles of the chip 26. The

| ocating formations of the tile 22 coh‘éri se a pair of longitudinally spaced
30 co-operating elenents in the formof receiving recesses 46 and 48
arranged Bdongthemecessisdé andkB. Htheofthe moldeg dnth atietltidrig tiBBmoltling#8 4 i | e 22.
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channel s V\%% gﬁg@ Moreover, the formation 48 is substantially
triangul a{g%ﬂ b g{ e]i Cross sectl on normal to its |ongitudinal axis,
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uen Lhe dhfeldRaged hasghtiodnt Meibd SortaBbANEHLARSLERR hibdifefbanne 20

of the channe ocating formati o e channel
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46 and 48is rddedvesinapher ﬁ&eﬁﬁS@oﬁﬁhe ltige Zﬁﬁﬁih\tﬁﬁ aggnﬁelﬂgr&c}[[ gict§§ g?%gffégs%lﬁ t '5|4€ 22
?Efguﬁ gatf}bulg e'zg%ﬁg ? gégssg (£ ureAﬁé)g%’qr’i%C?%g%ﬁo be Er?ot ed t ﬁat a width of the
tile 22 is | eshlso s tabs paied tigt betidse the tile 22 is less than a spacing between
the walls 14 and 16 of the channel shaped member 12. Consequently, when the tile 22
20 is inserted into its assigned position in the channel shaped member 12, the snap release
34 is moved out of the way to enable the tile 22 to be placed. The snap release 34 is
then released and is received in the recess 50. When this occurs, the snap release 34
bears against the wall 54 of the recess 50 and urges the tile 22 towards the wall 14 such
that the projections 32 are received in the recesses 46 and 48. The projection 32
25 received in the recess, locates the tile 22 in a lIongitudinal direction. However, to cater
for an increase in length due to expansion of the tiles 22, in operation, the other
projection 32 can slide in the slot shaped recess 48. Also, due to the fact that the snap
release 34 is shorter than the recess 50, movement of that side of the tile 22 relative to
the channel shaped member 12, in a longitudinal direction, is accommodated.
30 It is also to be noted that the snap release 34 is mounted on a resiliently flexible
arm 56. This arm 56 allows movement of the snap release in a direction transverse to
the longitudinal direction of the channel shaped member 12. Accordingly, lateral
expansion of the tile 22 relative to the channel shaped member 12 is facilitated.
Finally, due to the angled walls of the projections 46 and 48, a degree of vertical

35 expansion of the tile 22 relative to the floor 18 of the channel shaped member 12 is also
accommodated.



the walls 14 and 16 of the channel shaped nenber 12. Consequently, when the
tile 22 20 is inserted into its assigned position in the channel shaped
menber 13yovhasshap rel ease 34 is noved out of the way torPenabbeoBhe tile
22 to be placed. The snap release 34 is then released and is received in
the recess 50. Wen this occurs, the snap rel ease 34 bears against the
wal | 54 of the recess 50 and urges the%ile 22 towards the wall 14 such
that the projections 32 are received in the recesses 46 and 48. The

proj ection 32 Zenrecekvetheimesche ofeirse smountogf@matibes 32, Bé, 4248 and>0,

| ongi t udi ”cﬂ{? ﬁ%nrn?&tt })Pﬂ'reégps\’\?)j?trbel %a Qs§iithéd t{l%tf ey B éli‘gip%ﬂﬁﬁt inBre Ogi&’gh due 10

expansi on o operati on, proj ection can slide
in the sl dhe shaprsr. icleedisatad. Al so, due to the fact that the snap rel ease

34 is shorter Uﬂﬁﬂo&ﬁ?n&%%ﬁﬁﬁyﬁﬂﬂg&QWﬂﬂﬁﬂﬁe@%M& tméhﬂﬁmﬁ§3éh§;élle 22
relative to }he channel ong |tug|nal direction, is

ha in
accontodatRgraligefjiple %P%‘F%’é 5%(516%%3%5 ltﬂlﬁ‘é‘la ly ﬁléacgﬁi\’e{‘éerP/ P EXELN-343 punt ed

on a resi |duppllylgliédyeniih befinearadjaént aTimbsﬂcalrgrmﬁBh ﬁiek@mnmﬁaﬁma@hgéme snap
rel ease in dlrectlgg tranggerse t he al .dir

Chamne! shapucurDiiss P8 RRASHGRRGRYS o Fonfd Rt AR S ER hRBRlare 52
rel ati ve twanikletodhaprietheshappdo wethiodile 22 The gakery 6@ mtused to slﬁppialairycp due to

the_angl ediulb960t, e Bhl BELHANS 10 1300iBuad SISBIAR P KGR 35

expansi on o ativ ¢hannel® shaped
menbd® 12 nozzlglaysr 636 heebibattedl W@lz/lmsé?ils:wwbqv piidiganinlet Hence, due

to the preseriag 69fas HB@%@e(ﬂTﬁﬂg}EétagdeﬁﬁhH&iuk @@—@e&i?m ncét@on dfnad 50, the
assuned,.th expand at

| t
ror o or | STy 8@3%% The discioTe AL CAPat e U ISR R Ty 1
Fi gure 141n&np®emdmammmg$pnkheﬁmammlng 36 has a 5 plurality of inlet
i 58 defi | A
O P9 i ol SENGA R0 L ARSI AL LRUB T 20 ol
are abr andeugitudinply sparedittigeyaban dragswied 6¢ of theppoiglingA8 varioh meleameth | i qui d

mat eri al s ({LGlHIAS f36 XPfI AR, opefid i68hrd Gefi2@ uE’EHe%H@%&@h@h 3@9&} aithe tile
22. The gaIIer 6 sed to supply air to the chip In thi's regard,

the chip 28 %%%réah%&é e guard 61 (Figure 12) coverlng a io nozzle |ayer 63
of the chip 26 .Ashhestiieedzmerd dately idBiduse rmufrﬂqedrMn@ adbWecqufateab®has dacki ng

pcTi AUoor o0y ShetaradPaelifebrretind SRRy s B PRy s ™
speckdi calddditionnoar pothat redediey Bl are b«yflrmdosto-wmtletkememngs 66 Open out.

The recesses 70 are dimensioned to accommodate collars 74 standing proud of
the floor 18 of the channel shaped member 12. These collars 74 are defined by two
concentric annuli to accommodate movement of the tile 22 relative to the channel 20 of
the channel shaped member 12 while still ensuring a tight seal. The recesses 66 receive

25 similar collars 76 therein. These collars 76 are also in the form of two concentric
annuli.

The collars 74, 76 circumscribe openings of passages 78 (Figure 10) extending
through the floor 18 of the channel shaped member 12.

The collars 74, 76 are of an elastomeric, hydrophobic material and are molded

30 during the molding of the channel shaped member 12. The channel shaped member 12
is thus molded by a two shot molding process.

To locate the molding 38 with respect to the molding 36, the molding 36 has
location pegs 80 (Figure 14) arranged at opposed ends. The pegs 80 are received in
sockets 82 (Figure 6) in the molding 38.



The openi ng 58 conmmuni cates with correspondi ng openings 62 defined at 15

| ongitudinally spaced intervals in that surface 64 of the nolding 38 which
mat es w WO 02/bus3Tol di ng 36. I n addition, openings 66 are Bef/anedonsal t he
surface 64 which supply air to the air gallery 60. As illustrated nore
clearly in Figure 14 of the drawing, a |lower surface 68 has a plurality of
recesses 70 defined therein into which &he openings 62 open out. In 20
addition, two further recesses 72 are defined into which the openings 66
open out. The Ineddssesanippear@rfdcereftbe ameding 66 acc trmmmdéice haahg areschiid

standi ng P5 "Plngs 9 é’;rnr Blh(%)pt())ls&frrecésgesogZ &/H%h EQQQ ne %qb%t"?lgﬁ %Bg%mse f:?r t]p?Can%vhgsr:rg nt of

collars 74 dre d HCentri e ann
the tile ZQKhéﬁ@mgW@t$®~2he channel 20 of the channel shaped menber 12

whil'e still e”SA'Edh@Ehaﬁc? g@&%nt%ﬁ@all of fﬁﬂ%n&%ﬁ%éﬁﬁ? t@@ercﬁﬁ)e%\/@f iRt Ak ar

collars 76 therein. Thes | ars are also in the formof two concentric
annul p. TH@O&@PP§F§“?QGM#@’Eﬁ@&hh%%rmﬁéﬁﬁﬁﬁﬁlngs of passages 78 (Figure 10)

extendi ng througs, ¢1§1@f1frdt@aﬁes1&p@isag&asch@mexhkﬁ ded’f@ﬂh@émé% The
collars 74, 76 ar

ast oner i ro rial and nol ded
S0 tar i MREE I bR E bRk 1 2 bR e Rt b Ve BRG LE Chamed
menber 12 aridshladiuisk msgirdededyiagpassagesstéot. Avlik whichrivinesshie Totht oxitle t he

nol di ng 38 p\é’btlhli]n %ﬁf@%ﬁ’iblg% %@%{@L‘,&] O&Q &gﬁl is Epﬁqfﬁﬁlbg arkgngsg 1{/}9@ rgla%' on

pegs 80 ( gure arrange oppos ecei'ved in
sockéPs 82andm fipptize &) prpyided siarppicdphef BSsagwy Do/ é%cgvhnlgtyrﬂmthm 22321 In
addi tion, @ﬁmuﬂﬂegzﬁywhﬁmg"@ﬁltMe nol ding 36, i.e. that surface having the

chip 26, has a sed recesses 82 which serve as robot pick-up
points for pic qu‘er %F“gﬁ‘i%@“gﬁ?é‘a’flf”i‘se‘“ @eraﬂc%g&?éhﬁflﬂecf?r g%@?ﬂ“é?ll on of
i nk and ai shapaippbmybéral 2t hleamplnrpgtzaarﬁ)@ueuhesddlle 22 is 5 shown in greater

Cetai | i P kRl e et Rl BLGe, of, passages
passages mlezancySelem@ffsnkfrom Spmfwzd@d of ithee matwégéée nr@atweatnd zbtoack ink is

provi ded VioRrpRe W@&rd&ﬁm{a thémé ﬁ‘lsg[ﬂcﬁﬁl il aﬁblm\sht%im%me@ 25 *agchvna%h&' e

spectrumbt is visible in the infr spectrumi s rovid a series of
passages 78¢ 520t émwww@lqr@lcspfﬁmeﬂmﬁteéy algmrégseﬁ 19&@@@@@5 78. 6.
Accor di ngl tp,préVige £D0 midBn télsraneteisemtl] Restimhated forshetiles@bor " chip 26.

The storage of the tiles 22 is determined by a central limit theorem which
20 stipulates that the means of samples from a non-normally distributed population are
normally distributed and, as a sample size gets larger, the means of samples drawn
from a population of any distribution will approach the population parameter.

In other words, the central limit theorem, in contrast to normal statistical
analysis, uses means as variates themselves. In so doing, a distribution of means as

25 opposed to individual items of the population is established. This distribution of means
will have its own mean as well its own variance and standard deviation.

The central limit theorem states that, regardless of the shape of the original
distribution, a new distribution arising from means of samples from the original
distribution will result in a substantially normal bell-shaped distribution curve as

30 sample size increases.

In general, variants on both sides of the population mean should be equally
represented in every sample. As a result, the sample means cluster around the
population mean. Sample means close to zero should become more common as the
tolerance increases regardless of the shape of the distribution which will result in a

35 symmetrical uni-modal, normal distribution around the zero positions.



To cater for manufacturing variations in tolerances on the tile 22 and the
channel shaped nenber 12, a sanpling technique is used. Upon conpl etion of
manuf act we02/8&8h tile 22 is measured to assess its 15 toP€r/anerel32The

of fset fromspecification of the particular tile 22 relative to a zero
tolerance is recorded and the tile 22 is placed in a bin containing tiles
22 each having the sane offset. A maxihum t ol er ance of approxi mately +10
mcrons or -10 microns, to provide a 20 micron tolerance band, is
estimted for tsordingy upen coRpleypwphgendictuttecachitiss22 B apsicalét er ni ned by a

central |ifdsutcdasr @Manbi shtwedPirtdhp b @4 REtht h@)tldlﬁgsezmenw@n hafnR! es froma
non- nornallg/%rg%s ri buted popul ation are nornal hrlbuted and, as a

sanpl e si 28 P%lti’eﬁérmeaﬂf%d ifeiaAdsenmagksar bar Yﬂda%f? reflpghetolamiteat i on of

any distr |shu°t IfOﬂ'leMﬂp|e appiioank Thﬁ tn@pmlsahero@ amtrlamxebf +3 fhl@bﬁlﬁ[es\/\ﬂr ds,

t he central gg theor%%; in. cg ast to ormat é ﬁ F anal ysi s,
uses Treans as VAP STRLCHIRLRSRIGEY chptied ang eﬁ&“‘&“ﬁ? PP 18 SN of neans as
25 opposedbUDMKmﬂBQJEMmﬁ&itEmSeﬁﬁnHMen$mpubabwnﬁahgmagﬂabhmsheﬁ Thi s

di stribution, of {FPans tllé!"locﬁtu?aar?/ Gq 'ryt %op%ngﬁ@'?h&(? 15 111% Ltn?laf?m ééaghance and

standard deviation. The cent ém st at es regardl ess of
the shape TBY boheutef spfcHigationipytk miswen snthe Airsiéig bHYsPY +BHIF®AS HYhsj ng f r om

m%‘gnts OI Ssiél&”iﬂdetﬂeﬂ)é@ t@ﬂn%h@inﬂﬁé thifi tﬂ%lbbpt&d on will result Inl a
substanti a | n cu a e size
i ncr&ses. | % g‘?easl rqeafag%t Pé‘ﬂ‘ a ﬂpgcﬁ‘ggc%fdr“?gf@ tE%B%f%ﬁgfgﬁ mean shoul d

be equal | ylocat'mgrfemmmtoemi B4e e nydidamplach tilRL2ds nles sdiected fetativanpite neans
cluster ar%ﬁgg“tngzzpopulatlon mean. Sanple neans close to zero should
beconme nore’conmon as the tolerance increases regardl ess of the shape of
t he distributi dMithHiicarranigementesariations inamaBifaspwiireg tolecaticeunl thertidis|22 andr mal

di stri but ltH@cl?arn%lf‘siﬁaﬁé@ﬁn@rﬁB& 1@0&& Eéc%ﬂﬁnodAQd%é@fié?’J zéDGEfPSééQﬁéa%é”Zl -9

Accordi ngly, conpl etion of nman actur XS optlcally
measHt ed fRﬂSSlbg%yaatppman@tSﬁl@@mSwét i°p foB! 5&%3@%@&%&%@@ gghanggl  when
the tile shas®ithtybdiadl. been nmeasured, it is laser marked or bar coded to
reflect the toleran shift, for a e, +3.m crons 22 is then
placed in a bin 8PH@§O%¥%FQﬁhPPFégg%gggg%ﬁﬂgﬁ52%@F“Q§WF@“5%fP83&F§ checked
and the pamietof drestilef 22.he | ocating formations 32, 34 noted. These

formations may g Ohf n&l 1& fgfy'ﬁd%fth dMRihQUS prif DA YsSerh O, A8CH tile
| ocation or bay. orégxa Fg ese ?ocal?%; Pormations gg %9
20 accordance with the mventmn is illustrated and is demgnated generally by the

reference numeral 90. The assembly 90 includes a body member 92 defining a channel
94 in which the printhead 10 is receivable.
The body 92 comprises a core member 96. The core member 96 has a plurality
of channel defining elements or plates 98 arranged in parallel spaced relationship. A
25 closure member 100 mates with the core member 96 to close off channels defined
between adjacent plates to form ink galleries 102. The closure member 100, on its
operatively inner surface, has a plurality of raised rib-like formations 104 extending in
spaced parallel relationship. Each rib-like member 104, apart from the uppermost one
(i.e. that one closest to the channel 94) defines a slot 106 in which a free end of one of
30 the plates 98 of the core member 96 is received to define the galleries 102.
A plurality of ink supply canals are defined in spaced parallel relationship along
an operatively outer surface of the core member 96. These canals are closed off by a
cover member 110 to define ink feed passages 108. These ink feed passages 108 open
out into the channel 94 in communication with the passages 78 of the channel shaped
35 member 12 of the printhead 10 for the supply of ink from the relevant galleries 102 to
the printhead chip 26 of the tiles 22.



may be out of specification by -1 mcron in the first tile bay, by +3
mcrons in the second tile bay, by -2 mcrons in the third tile bay, etc.
10 The tiwes2/2&3Wi || be robot picked and pl aced accor di ngp€DAUDBOIGES set s of
the locating formations 32, 34. In addition, each tile 22 is also selected
relative to its adjacent tile 22. Wth this arrangenent, variations in
manuf acturing tol erances of the tiles-22-and the channel shaped nenber 12
are accommodat ed such that a zero offset nean is 15 possible by appropriate
sel ections of tAn @ssupdlyf cranhdidil? id deaddfied berieattayhs chamneh@t thhannel  shaped
menber 12 Iar tian r d or
r equi r ed tc8'rbl’1rn§u aaélgg \9181 hglalr%HpepQ?g?lPe?y ggoF%eﬁ%r%f% bfoth%algg%rt 16 of the
dr awi ngs, @Z@ﬂlmhéédfa@i;@m)thﬁaddhs@@ n 20 accordance Wi th the |nvent| on,

is illustratedyandqhs ql%h@ﬂ%ttﬁéjccglﬁﬂam'ﬁﬁé Mof&}?@me@@ftﬁé%@&& kAR al
The assenblé 90 1 ncl uées a O@Xu 2 defining channel 94 in V\:hl ch

the p#i nt QT i badyRBarniesisr c’qrh%nb%)aw glzlt&%tﬁ?%@ge &l&olhe PBABEVe96. The
core rregberbs%miafalfo nirmreabyfa%or Qﬁm@ﬂ%lﬂiﬂﬁh d@fmmdn@ (ﬂ't}ﬂ{mﬁgm@ﬁqbgﬂoat ets 98
arrange | al |l e ace osure ne er es

o RnORe dpR kA anaaRR s 1T By Rt hﬁﬁh@qnéa%&fﬁlhﬁe@n% RO Nt

pl at es t o chofeddnrda @adrl sarfaes] 1BGE a fodtepocti@s izleofitberpenthdQi0yssembly O6.

gper i vely | MRehe, L AR PAF AU Ao L Ayl Bbtl. thpabkeidarst 1 one

apar 0 f r orihe W@na@sé%ﬁécacgrﬁlée 2% yre @laceth gt el@cﬁéc@ lcortaeitwithpa @mescmrnmetg@
defines a c$kghdubBfe kiBs MY théleye@z @mems SN 0RBuctIO s&i@qml wHiepis98 of the

core nenber is receive lural ity of ink
suppl y carpéacgggﬁtéveaa#a%f@an?%or ‘%afe;f@ *ba{%a%aélr“?ee%em%rﬁlé bt srhedy
oper at i veITyle@ui[etzzsnsrahmw@ienb hmpclwvaqgrmﬁs%rse% arrdiiped eomcamampahe(rmlt osed

off by a e I.nk feed passages |nk feed
passages fgg forp ac1 eac 859'% I:lﬁarlcal Cogyaumic Clgrrh\{ydmocngto?ghe conﬁﬁc%

passages T&)Sdﬂ4t0ﬁ@1&ﬂ®anmmbms¢ralri@d 35 nenber 12 of the printhead 10 for t he

supply of ink faemd 11%%M%@Jan&%k'oﬂﬂe‘%ﬁvén@i%nft&t abhﬁth@éd@éﬂ?ﬁ@kiﬁ@&p 26 of
the tiles 22. WO 02/ 34537 PCT/ A An air su hannel 112 is

al so def i naHcihisBRAMHATIR B2WFR AREPe @nldﬁb?sse%}?ﬁﬁmre%ticﬁ@chQUﬁs A hi r suppl y
gal l ery 6Qegpectdraviiith ganddcthifhg Riawhdeg cal be AKET intd&count to facilitate high

quality printing. In addition, a printhead assembly 90 is also able to be manufactured at
20 high speed and low cost.

It will be appreciated by persons skilled in the art that numerous variations
and/or modifications may be made to the invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects as

25 illustrative and not restrictive.



nozzl e | ayer 63 of each printhead chip 26. In a simlar manner to the
conductive ribs 42 of the tile 22, the cover nenber 5 110 of the body 92
carries ovodustssve ribs 114 on its outer surface 116. ThePCDAdODOI3ZE ri bs
114 are also fornmed by a hot stanping during the nolding of the cover
menber 110. These conductive ribs 114 are in electrical contact with a
contact pad (not shown) carried on anlbuter surface 118 of a foot portion
120 of the printhead assenbly 90. When the printhead 10 is inserted into

t he channe‘le gﬂ‘{l t he conductive ribs 42 of 10 the connector 44 of each tile
22 are pla Ie ﬁ el ectrical contact with a corresponding set of conductive
ribs 114 of they hogveR2whi¥n MRARRsOf a conductive strip 122 which is placed
bet ween the connectar 44 of each tile 22 and the sets of ribs 114 of the
body 92. The <&'F§ShV1SMeMDOERHEIHRGE BRENVING 290%i p havi ng transversely
arranged conduat ie¥ opatphistheidinodsls eydrjveti @f tHelracdi iflg easdoflthdredd ving
electrical_co .nidcation with one of the conductive 15 ribs 114 of the
cover® mend8¥™ 10 Accor di ngly, it is an advantage of the invention that a
printhead 10 i somptmeaéedy lavhiighionsamodwhaiediby thategeieingoaembe andpaidhy
assenbl ed 1 [ | - of ' Uaﬂ” 1E i ng

tol er ances] Q%:/Szta%&lb)gﬁ %tgiagdﬁﬁﬁﬂlg}‘cg%?g%ﬂ% ﬂ{){)}??tg)?? F??%tn rﬁl:ﬁgi’]ecﬁaua |{t3§{a£p)alrll(|Erl nti ng.

I n addi ti ot leagt geiminHead mesiendystogapansicl), gbthagsl esthogomyd akesialelive ortkel at 20
hi gh speedeafdntawneest. It will be appreciated by persons skilled in the
art that numerous variations and/or nodifications may be nade to the

i nvention.as shown .ip the ecific. . enbodi nents without departing fromthe
spirit or %cop SfPU“PH’f?aﬁi ﬂ@@ﬁw Zh“ gglcﬁtﬂ?)ear&f:?“n&é’é%?t?aﬁéﬁgChlaﬁgglﬁﬁ‘%@ nt

enbodi nentrseraber,havingropposed, wdlls iftercommesieddryechridgirg porties pedefise ashar@bl
illustrati F%T@ i;ctive. WO 02/ 34537 PCT/ AU01/01321 -11- CLAIMS:
1. A pri nt\yﬁ@g}g I g*]e {eﬁ%ﬁ%%&%&h% recei ving nmenber defining a receiving zone;
at | east one printhead nodule received in the receiving zone of the

recei vi ng >-5 nemp@rinthgadotemm 2 ndihdpgludesaari ity imraticgd snadilesi ed by the
][ecei ;/! ng dﬂﬁﬂ@%il’i_n&zlﬂd—t&l%hid;@lﬁtion'sl@i@&ﬁ trftertﬁ?rmfal,rﬁaaep\?ntlﬂ@mah@dulé bzﬁr;!i&%ﬁti 39
ormations_enablinpg r i ve novement .of sai a ast one _printhea
roduls. TRl e bRt s BytiRe it horsuch AF eppBebi fhes

of adjacent modules overlap.

4. The printhead of claim 3 in which each module is elongated, is stepped at its end
and the printhead chip is arranged at an angle to a longitudinal axis of the module.

5. The printhead of claim 3 in which each printhead module has a set of locating
20 formations and in which the channel of the channel shaped member has a

complementary set of locating formations at each module location in the channel.
6. The printhead of claim 5 in which,

the locating formations of the channel shaped member at each module location
include a pair of longitudinally spaced engaging formations arranged on one wall of the

25 channel and a securing means arranged on an opposed wall of the channel; and



receiving nmenber. 10 2. The printhead of claim1 in which the receiving
menber is a channel shaped nenber having opposed walls interconnected by a
bri dgi ngwop/s4567t 0 define a channel which forns the receCVAbgL/@IGRE. 3.
The printhead of claim2 which includes a plurality of printhead nodul es
arranged in end-to-end relationship in the channel, each printhead nodul e
carrying a 15 printhead chip and adj-a@ent nodul es abutting each other such
that the printhead chips of adjacent nodul es overlap. 4. The printhead of

cl ai mh3 ijn \r’]\hit%_g |Ra6hy MREliend §f cationgatiethclic S@Padndtudidagy efded and t he
printhead chi

IS Pﬂrra ged at gy an%lf;e.qtﬁf?fa Ihong tlufﬁ nal axiths of. ht he
modul e. 5O PRENE HEREUY 28RN &SAS SRS Sdun! G dREH B HOHPSHIRB e has a
set of | odrtdnagein@tdrinatiomtandrascoadpdernentapietzimenhen emappmskbd sitle bhéhechannel

shaped nenber a | eent.ar t _of locating formations at each
nodul e Iogqta%t’t%}ﬂgﬁgfcno %egagr%a\glﬁ .ea%%{u emegarnls'nt head of claim5 in which, the

| ocating formations of the channel shaped nenber at each nodul e | ocation
i ncl de a7pai r Tt prinshegiltofiglanald ip vepelcens empartiop of engrginlesmatiananged on one

wal | of theopdatitd@bneh: seids & REsE i bodBaRFatAL S Aehafik] #Da OPPosed wal | of
t he channel ; " and 02/ 34537 PCT/ AU01/ 01321 -12 the |chtl ng faormati ons of

each nodul®githénpydiregighithe hen ORPRALR Q5 FIRREEIS4LEPRI WANG SErORETAHAE el enent s
arranged alepigt Mvevisd Bagoidisacékprnsohgy isplacanapef giei mgdule teative iethengagi ng
formati ons,_and a conplenentary el ement on an opposed side of the nodule

for co-opgli’aﬂ’fi g wth the securing nmeans. 5 7. The printhead of claim6 in

whi ch one conbi nation of engaging formation and co-operating el enent
ser vi@s t 08| ocalke printhapddiiicleimel iatwhieh the combinehiensmd|engging farmagensyad nal

directi Onco—bB@ra@ﬁ%]ﬁxEmﬁ&@p&d@Bisﬁibegﬁ)f SPYBg B ofrefRidne AndBslop@a@Rer at i ng
el ement al |l ow ng 1 ongi tudinal, _epy}%gnm onar% i spl glcerrent of the nodul e
rel ative FEMORE allowafneansionaryslisprapeniopt ofttAemgdele relady o7hs fhagheldh at he

conbi nat i gisctioh nengago agldnerinathicdinge awduledies.oper ati ng menbers, due to
shapes of said engaging formati ons and co-operating mnenbers allows

expansi ongry dopl AGRIBNG Bl 1R JIRANL Co BhAIdNS thOsd08ng RRANEa A, @
irection"nornal to a plrane in whic e nodule I'Tes. 9. e printhead of
cl ai1h 6 i romplenkntarcdermemratllown espansivaayaiapticageneaiibe madulemiative to the

channel in a direction of a plane in which the module lies but normal to a longitudinal

axis of the channel.

10.  The printhead of claim 9 in which a width of the module is less than a spacing

between the walls of the channel.

20 11.  The printhead of claim 6 in which the securing means is a snap release carried
on a resiliently flexible arm, the resiliently flexible arm forming part of said opposed

wall of the channel.

12.  The printhead of claim 11 in which the complementary element is a stepped
recess defined in the module approximately midway along its length for receiving the

25 snap release.

13.  The printhead of claim 6 in which each engaging formation is in the form of a

hemispherical projection which projects inwardly from said one wall of the channel.



15 conpl enentary el enent all ows expansionary displ acenent of the nodul e
relative to the channel in a direction of a plane in which the nodule lies
but nor mWODD3431 ongi tudi nal axis of the channel. 10. TheCpaUst/égad of
claim9 in which a width of the nodule is |ess than a spacing between the
wal I s of the channel. 20 11. The printhead of claim®6 in which the securing
neans is a snap release carried on a- F%S|I|ently flexible arm the
resiliently flexible armformng part of said opposed wall of the channel.
12. The pridnt hddd pohthehddialdiin i hinalwhich atfitg compptatine nlearept edreprisas ai s a
stepped r y, ts length
for recei v@ﬁ?fﬁg&gggﬁ%dﬁ nﬁéﬂggwt %@%ﬁgmﬁ)rﬁlﬁ%%hgggkmccoﬁﬁp% fk”n whi ch
each engadlleigetspmatipes 5|1f§ lwntgnfelom@w\dlml agis eptepfliggiparallehio the oj ect i on whi ch
projects i ELQillﬂél fiX190F §8icHaRE \f‘@lllna&fasleb&(?é?ﬁw(?}he m¥Ex10 24231 8Bthe

PCT/ AU01/ 013 -13 14. The rlntheﬂ]g}g 3in which a first
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