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of the Invention. This invention relates to a printhead assenbly. Mre
parti cumam by4202he i nvention relates to a pagew dth inkj @TaUMDIseAd
assenbly. Sunmary of the Invention. 5 According to the invention there is
provi ded a printhead system which inc[?ges a plurality of printhead
assenblies aligned in end-to-end rel ationship, each printhead assenbly
including a plurality of printhead nodul es, the printhead nodul es bei ng
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a recessed portion to recexve the projecting portion of the printhead module at said one end
of an adjacent assembly.

15 The printhead module may comprise a microelec-tromechanical printhead chip
comprised of a number of inkjet nozzles, the nozzles of overlapping portions of adjacent
modules to be used being digitally selected.

The angle of the printhead modules relative to the longitudinal axis of the assembly
may be selected depending on a print pattern required. Each printhead module may have
20 approximately 1587 dots per inch (dpi). To simulate 1600 dpi printing the printheads may
be angled at approximately 7° to the longitudinal axis, more specifically 7.17°.

Each assembly may include a chassis and an ink reservoir mounted on the chassis,
the printhead modules of the assembly being attached to the ink reservoir. Preferably, the
modules are releasably attached to the ink reservoir.

25 The assembly may include an ink supply system for supplying ink to the reservoirs
of each assembly.

The chassis may be a rigid chassis for imparting torsional rigidity to each assembly.

The ink reservoir of each assembly may have ink inlet nozzles at one end and

sealable air bleeding openings at an opposed end.



Brief Description of the Drawi ngs. The invention is now described by way of
exanple with reference to the acconpanying drawings in which: Figure 1
shows aW®PEBL02 nensi onal view, from above, of a printheadTadmentsiy, in 5
accordance with the invention; Figure 2 shows a three di nensional view,
from bel ow, of the assenbly; Figure 32§hows a three dinensional, exploded
view of the assenbly; Figure 4 shows a bottomview of the assenbly; Figure
5 shows a three dinensional view, from below, of the assenbly with parts
10 onit tl TESE DS the B 4N enl arged scale, an end view of the
assenbly; Figure 7 shows , on the enlarged scale, a sectional end view of

t he assenbl y.’l‘helﬁlg:mtien&md&cﬁbémb}eﬁraﬁbm;ﬂ@aﬂri]th r@ﬁéﬁ&nﬁ@lﬁﬁm&i ew of ]9 .
pri nt he 0 . enbly; 15 Figure 9 shows a bottom view of the
nmodul e;aaq&é%ﬁér”gﬁfo&%%o}%g "g%%fcgﬁ view of the nodule; Figure 11 shows a
sectional end, view of the nodule taken along line XI-XI in Figure 10;
Figure 12 shéidrglshewsa threedigiesignal vasy, fsermabovee of aprintheachassemblyrinoi r of

t hes 20 assadaideywittihgunieendidn;shows a three di mensi onal view of a flexible
printed circuit board of the assenbly; Figure 14 shows a three
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Figure 15 shows a three dinensional view of a mul’'th pl'e print’head assenbly

configurati ons: igure 16 .shows, .on an. enl.ar scal e, a sectional side
view of the E&%%‘g‘?gﬁﬁ% <t fhuee ?}P}eﬁflﬂg%{de’tpi?‘}?%tvdew ﬁgg‘?ﬂéseﬂ I¥n WD 01/ 42027
PCT/ AUO0O/ 01513 2 Det ai | ed Descrfintgti on of the Draw ngs. A printhead
assenbly, i nTEUEDHdhowea ket Vs oifheasseBblY:s desi gnated generally by the
ref erence nuneral 10. The assenbly 10 uses a plurality of replaceable
printhead mbithwres shows Ttheecadimensiaga vidw tfhoms belomanfjthersdenibdy tith pahé | ity to
eagh |y rpmpyge and repl ace

Figure 6 shows, on an enlarged scale, an end view of the assembly;
Figure 7 shows , on the enlarged scale, a sectional end view of the assembly:

Figure 8 shows a three dimensional, exploded view of a printhead module of the
assembly;

15 Figure 9 shows a bottom view of the module;
Figure 10 shows a plan view of the module;

Figure 11 shows a sectional end view of the module taken along line XI-XI in
Figure 10;

Figure 12 shows a three dimensional, exploded view of an ink reservoir of the
20 assembly;

Figure 13 shows a three dimensional view of a flexible printed circuit board of the
assembly;

Figure 14 shows a three dimensional, exploded view of a busbar arrangement of the
assembly;

25 Figure 15 shows a three dimensional view of a multiple printhead assembly
configuration; and

Figure 16 shows, on an enlarged scale, a sectional side view of the bonding of the
printhead chip to the TAB film.



5 any defective nodules 12 in the assenbly 10. This elimnates having to
scrap an entire printhead assenbly 10 if only one nodule 12 is defective.
The ass&vhPy4287 conpri ses a chassis 14 on which an ink r 8&AENPISIE | S
secured. The printhead nodules 12 are, in turn, attached to the reservoir
16. Each printhead nodule 12 is conpr[ggd of a m croel ectronmechani cal
(Memet) chip 10 18 (shown nost clearfy in Figure 8 of the draw ngs)
bonded by adhe5| ve 20 to a Tape Autorrat ed Bond (TAB) film22, the TAB film
22 bei ndethids pebrawings. t he chip 18. The chip 18 and the TAB
film 22 forma sub assenbly 24 which is attached to a m cronol di ng 26. The
i cr onol di ng A2friritheadi assdmbl, in atqRadrice &viththa iD@YEsn mﬂedilgﬂﬂeagendfﬂ!?}fb dul e

12 f | ed t d Kk h 30,.d d 15
the. covarE R guaRH It g nnly R RRRER B rall O FOTR RIS BOPHE i p 15,
Each pr inmdudesd 2. ﬂfbdaldl\emmge iof thid argapedmient ie tize alnht@rnveamlymhdvmg]mp(asélom

I 16
thsi ¢ %ﬂ !d¥feb %{E@ss elnatﬂg agspglfglylg@g&?{é}pﬁlﬂ%%hmmé cﬁ‘ i i voi r

supp I es o e reservoir 16
to for mpam&@%p@p@blw 1Ghid lenpyrangtedide é%sémeymm The ink reservoirs 16
t hensel ves are nodul ar, so conplete 8 inch printhead arrays can be
confi gur ed t @htassambly Echanﬂs'ekleaHasafsgdrdﬁ whith aninkarestasoir @d isdedted. Thee 8

i nch nog)pllnp{ aﬁ’Ho@"%ﬁggﬁﬁiﬁf% ?ﬁg%&ed%?t?érg At 6t he invention, is designed

for a pri spee e that aI ows up to 160 pages per mnute

printing at pho hi c_qual. i tional | econd
print head as éé%b?‘i‘/mg?ﬂd Iflﬂ‘i‘ﬂg éﬁgﬂ Seq, 8% ggﬁcrogllﬁﬁtr‘b‘@e% e SBiB nt er
omd he dpp@lﬁMrEmsstd:daeaﬂprm Fipuipd 8 of thé&tila\hmgh) lﬁmdediby Adhepive II’OItdSIg Taps descri bed

above, t f the Wi at the
noar ¢ of itk BHELABT AT wELEaE bl 23 el aiealy chfecd e 7\, 50
i s bonddd. Bhe clup lﬁlaeddmIAE@l@rﬁi ﬁognsiesab@asmwhlh% Méllczhdhemcxhedma around al |

edges of Rmhe thepri nt head
chi'p subREudng 24 TR R RORREERS ﬁ[}“é‘ SPitRe] 08 45 rhitlg2g
m cr onol di ng

Tocetner ' 1 Eatmply 173 0ecfed TSRy ﬂ%énifea?»deﬁ@ﬁkgb?n%%s@@id‘éﬂw cover

moksli ng i Ehe chiver mblalinigs2&s t180ink phambars 30 flpply@dg mktodhe ¢hip 48t Barh3Bintfeatd he

|
hyar ophalr e 9 R pIbesEb Aoy, AR Bl SBady SABAIE GhE T of .
funnel 3ke drawingsdhef the inksgsenpeir L6 thay senpligs thovink.nT Qﬂdﬂ?ﬂlé?ﬁeﬁt laﬁytogethen ng

formati g tRe re@@ﬁoalqus téforfrFd auﬁ;ﬂetz)s iath gﬂﬁ’théﬁﬁﬁﬁé&ﬁbl& 100TKE @ S rdirstige | nk

reservmg 16 .to ucé ink to the chi
emselves are ul

ar, so complete § mcg printhead arrays can be configured to form a
20 printhead assembly 10 of a desired width.

The 8 inch modular printhead assembly 10, according to the invention, is designed
for a print speed and inkflow rate that allows up to 160 pages per minute printing at 1600
dpi photographic quality. Additionally, a second printhead assembly, of the same
construction, can be mounted in a printer on the opposite side for double sided high speed
25 printing.

As described above, and as illustrated most clearly in Figure 8 of the drawings, at the
heart of the printhead assembly 10 is the Memjet chip 18. The TAB film 22 is bonded on to
the chip 18 and is sealed with the adhesive 20 around all edges of the chip 18 on both sides.
This forms the core Memjet printhead chip sub-assembly 24.

30 The sub-assembly 24 is bonded on to the micromolding 26. This molding 26 mates
with the TAB film 22 which, together, form a floor 34 (Figure 11) of the ink chambers 30
of the cover molding 28. The chambers 30 open in a flared manner in a top 36 of the cover
molding 28 to define filling funnels 38. A soft elastomeric, hydrophobic collar 40 is



Snap details or clips 44 project fromthe top 36 of the cover nolding 28 to
clip the 5 cover nolding 28 releasably to the ink reservoir 16. The TAB
film 22 wabpsdz7 up an angl ed side wall 46 of the cover npcaiAlgoasSIahere it
is also bonded in place. The side wall 46 of the cover nolding 28 provides
the TAB film22 with a suitable bearing surface for data and power contact
pads 48 (Figure 8). The sub-assenbly 224"t he mi cronol di ng 26 and the cover
nol di ng 28 together form 10 the Menjet printhead nodule 12. A plurality of
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actuator tip 1s anp |f|e ever arm and forces the nozzle
The Memjet chip 18 is 21.0 mm long x 0.54 mm wide and 0.3 mm high. A
20 protective silicon nozzle shield that is 0.3 mm high is bonded to the upper surface of the
Memjet chip 18.

Each Memjet nozzle includes a thermoelastic actuator that is attached to a moving nozzle
assembly. The actuator has two structurally independent layers of titanium nitride (TiN) that
are attached to an anchor on the silicon substrate at one end and a silicon nitride (nitride)

25 lever arm/nozzle assembly at the other end. The top TiN or "heater” layer forms an
electrical circuit which is isolated from the ink by nitride. The moving nozzle is positioned
over an ink supply channel that extends through the silicon substrate. The ink supply
channel is fluidically sealed around the substrate holes periphery by a TiN sealing rim. Ink
ejection is prevented between the TiN rim and the nitride nozzle assembly by the action of

30 surface tension over a 1 micron gap.

A 1 microsecond 3V, 27 mA pulse (85 nanoJoules) is applied to the terminals of the
heater layer, increasing the heater temperature by Joule heating. The transient thermal field



assenbly towards the silicon ink supply channel. The nozzle assenbly's
novenment 5 conbines with the inertia and viscous drag of the ink in the
suppl y wlomed27t o generate a positive pressure field thPCTANO&ES13 he
ejection of a droplet. Menjet actuation is caused by a transient thernal
field. The passive TiN layer only heats up by thermal conduction after
droplet ejection. Thernmal energy di sszét es by thermal conduction into the
substrate and the ink, causing the actuator to return to the "at rest' 10
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Protruding bond wires are gold bunped, then bonded to bond pads of the
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The TAB film 22 is a standard single sided TAB film comprised of polyimide and
copper layers. A slot accommodates the Memjet chip 18. The TAB film 22 includes gold
plated contact pads 48 that connect with a flexible printed circuit board (PCB) 54 (Figure
13) of the assembly 10 and busbar contacts 56 (Figure 14) of busbars 58 and 60 of the

25 assembly 10 to get data and power respectively to the chip 18. Protruding bond wires are
gold bumped, then bonded to bond pads of the Memjet chip 18.

The junction between the TAB film 22 and all the chip sidewalls has sealant applied
to the front face in the first instance. The sub-assembly 24 is then turned over and sealant is
applied to the rear junction. This is done to completely seal the chip 18 and the TAB film

30 22 together to protect electrical contact because the TAB film 22 forms the floor 34 of the
ink chambers 30 in the printhead module 12.

The flexible PCB 54 is a single sided component that supplies the TAB films 22 of

each printhead module 12 with data connections through contact pads, which interface with



The flex PCB 54 is maintained in electrical contact with the TAB film 22 of
each printhead nodule 12 by neans of a pressure pad 62 (Figure 7). The PCB
54 wr apdvVQfd2PHeat h and 5 al ong a correspondi ngly angl ed PETEiRANI5154 of t he
ink reservoir nolding 32 of the ink reservoir 16. The part of the PCB 54
agai nst the sidewall 64 carries a 62 pigL connector 66. The sidewall 64 of
the ink reservoir nol ding 32 of the ink reservoir 16 is angled to
correspond with. the side of the cover nolding 16 so that, when the
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20.33 mm mcrormidgmgng%z fits inside the cover 1 ng 28

m cronollaft%wﬁg%heb?ﬂmfw& a set of vertical ribs 74 extending fromthe
top 36 of the cover nol ding The cover nolding 28 is a two shot,
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20 68 to support a flexible film. The edges of the TAB film 22 seal on the underside walls of

the cover molding 28.

The chip 18 is bonded on to 100 micron wide ribs 70 that run the length of the
micromolding 26. A channel 72 is defined between the ribs 70 for providing the final ink
feed into the nozzles of the Memijet chip 18.

25 The design of the micromolding 26 allows for a physical overlap of the Memjet
chips 18 when they are butted in a line. Because the Memjet chips 18 now form a
continuous strip with a generous tolerance, they can be adjusted digitally to produce the
required print pattern, rather than relying on very close tolerance moldings and exotic
materials to perform the same function. The pitch of the modules 12 is 20.33 mm.

30 The micromolding 26 fits inside the cover molding 28, the micromolding 26
bonding on to a set of vertical ribs 74 extending from the top 36 of the cover molding 28.

The cover molding 28 is a two shot, precision injection molding that combines an
injected hard plastic body (Acetal) with soft elastomeric features (synthetic rubber). This



into place the base sub-assenbly, conprising the sub-assenbly 24 and the
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to the cBAsBeichaming.a t he heat stakes 88 and 90. The chassis 14 includes a
return edge 94 for nechanical strength. The chassis 14 can be easily
custom zed f oFfhelid ntohdingl 76rbantdanstakasB8, fuiys thar drb desigreedtto aekdi dniddrodd thet can
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sheet metal chassis 14. Additional heat stakes 90 are arranged along the reservoir molding
20 32. These stakes are shown after deformation in Figure 1 of the drawings once the ink
reservoir 16 has been secured to the chassis 14.

Receiving formations 92 are defined along the sides of the reservoir molding 32 for
releasably receiving the clips 44 of the printhead modules 12.

As previously described, the sidewall 64 on the side of the reservoir molding 32
25 provides a mounting area for the flexible PCB 54 and data connector 66. The reservoir
molding 32 also carries details for facilitating the accurate mounting of the V-and V+
busbars 58 and 60, respectively.

The metal chassis 14 is a precision punched, folded and plated metal chassis used to
mount the printhead assembly 10 into various products. The ink reservoir 16 is heat staked
30 to the chassis 14 via the heat stakes 88 and 90. The chassis 14 includes a return edge 94 for
mechanical strength. The chassis 14 can be easily customized for printhead mounting and
any further part additions. It can also be extended in length to provide multiple arrays of

printhead assemblies 10 for wider format printers.



Slots 97 are defined in the chassis 14 for enabling access to be gained to
the clips 44 of the nodules 12 to release the nodules 12 fromthe ink
reser voiwo @B4202Ff enabl i ng repl acenent of one or nore of PATAUMOMLEIRS 12.
Thin finger strip nmetallic strip busbars 58 and 60 conduct V- and V+,
respectively, to 5 the TAB film 22 ogsgach printhead nodul e 12. The two
busbars 58 and 60 are separated by an insulating strip 96 (Figure 14). The
flexible, finger-like contacts 56 are arranged al ong one side edge of each
busbar 58, 66lotyféaesisfined in the chassistldifenenaplipg genses toHe gaseshtaithe dparddct

pads 48 @hnd M8AuIAB1S id ledse BE ne&ﬁibs@%xﬁtﬂe%nf(%sewwiéﬂf&%naemgg; to the
nodul e 12. The contacts 56 %{e separated by fine rib details t he
|

under si dePIasemaREof one grauiehithe madYehl2-10 32. A busbar sub-assenbly 98,
conprising the busbars 58, 60 and the insulating strip 96 is nounted on

t he under si ddhbf finges sigipduaetallic sédp bisbaitsed 8rand @Ovoonduatd/-cind V-8 2espectivety, itak
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ar r angeccoonacpast sepasiaddsy fire fith detajdnotethe amtdesiderof #H0ink resetvoirsmoMityg, t he

l'i kelihogd of reversing polarity of the power supply to the assenbly 10,
when the 20 assenbly 10 is installed, is reduced. During printhead nodul e

di sengaged. AP BIRES OB oM e Pasbiry ot RGN PROAHNE SPYad
assenbl yis irdun@d Manhetndebsige dfghe siddwyll 64 of e reser¥dir gbldily320f ik gtk and pl ace
25 TAB. HEIS DG e SGf AscERRRLR 1Ela ABfvE BANSRPILE R 6F o g MRt 5
i s pi cked the ¢tnyepegldinrgl2&pythequessaretfad 62hi p 18. A slot in the TAB film 22

t hat accepts the chip 18 and has the adhesive 20, which also functions as
a sgal ant, applihgld spaletcoanesprel0as fxédwes protidias €62 ah Hethsbiiesgabi p 18 on

all sides. .This operation fagr a conpkete seal with the. si wal | s of the
chi p 16 5 200 BRESbPRdontoTarEmaaEs o foRtiPentnt Arutie d0e SR e Ner ot
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m cr onol WYh Ehedikelihepd g rovoraing polapitypiAhgpywarssugply to the assembly 10, when the
20 assembly 10 is installed, is reduced. During printhead module 12 installation or
replacement, these are the first components to be disengaged, cutting power to the module
12.

To assemble the printhead assembly 10, a Memijet chip 18 is dry tested in flight by a
pick and place robot, which also dices the wafer and transports individual chips 18 to a
25 TAB film bonding area. When a chip 18 has been accepted, a TAB film 22 is picked,
bumped and applied to the chip 18.

A slot in the TAB film 22 that accepts the chip 18 and has the adhesive 20, which
also functions as a sealant, applied to the upper and lower surfaces around the chip 18 on all
sides. This operation forms a complete seal with the side walls of the chip 18. The

30 connecting wires are potted during this process.

The Memjet chip 18 and TAB film 22 sub-assembly 24 is transported to another
machine containing a stock of micromoldings 26 for placing and bonding. Adhesive is
applied to the underside of the fine ribs 70 in the channel 72 of the micromolding 26 and



-9 the mating side of the underside ribs 68 that lie directly underneath
the TAB film22. The sub-assenbly 24 is mated with the m cronol di ng 26.
The ni PG4y sub- assenbly, conprising the nicronol di RgT/2E0%Ma13 he sub-
assenbly 24, is transported to a machine containing the cover nol di ngs 28.
When the 5 i cronol di ng sub-assenbly agd cover nolding 28 are bonded

t oget her, the TAB film22 is sealed on to the underside walls of the cover
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bushar s iBBirdetd 380. The busbar sub-assenbly 98 is nounted above the flex
PCB 54 on the underside of the sidewall 64 of the ink reservoir nolding 32.
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i sihiot heatsiakedrop togke lae@bmﬂS%sMprl nt head assenmbly 10 will undergo digital
adj ust ment of each chip 18 during final QA testing. 30 Each printhead
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the walls of the ink reservoir nolding

Actuator V- and V+ connections are transmitted to each module 12 by the two
20 identical metal finger strip busbars 58 and 60. The busbar sub-assembly 98 is mounted
above the flex PCB 54 on the underside of the sidewall 64 of the ink reservoir molding 32.
The busbars 58, 60 and the insulating strip 96 are located relative to the ink reservoir
molding 32 via pins (not shown) projecting from the sidewall 64 of the ink reservoir
molding 32, the pins being received through locating holes 108 in the busbars 58, 60 and
25 the insulating strip 96.

The Memjet printhead modules 12 are clipped into the overhead ink reservoir
molding 32. Accurate alignment of the module 12 to the reservoir molding 32 is not
necessary, as a complete printhead assembly 10 will undergo digital adjustment of each chip
18 during final QA testing.

30 Each printhead module's TAB film 22 interfaces with the flex PCB 54 and busbars
58, 60 as it is clipped into the ink reservoir 16. To disengage a printhead module 12 from
the reservoir 16, a custom tool is inserted through the appropriate slots 97 in the metal

chassis 14 from above. The tool ‘'fingers' slide down the walls of the ink reservoir molding



WO 01/42027 PCT/ AUOQ 01513 -10 32, where they contact the cI i ps 44 of the
cover nol di&g 28. Further pressure acts to ranp the four clips 44 out of
engagem®® 0192 t he receiving formations 92 and di sengagECT/ 00/5tht head
nmodul e 12 fromthe ink reservoir 16. To charge the ink reservoir 16 with
ink, hoses 110 ( Figure 3) are attacheghto the 5 pipes 78 and filtered ink
froma supply is charged into each channel 80. The openings 82 at the
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medsa. 2Aheiftigips €8, 1mtis pdactiavabatioal ti pl e Menj et printhead system 112 coul d
be configured for wide format printers. Replaceable ink cartridges 114,

one for each 168 ke ngteg e fl'fé?é {%dan dvgflé}) E&wlggi ﬁfgﬁ%ggﬂ)ﬁulh? Q r Omf‘t{f‘fﬁé r 116

t hat al ways has ter

under si 6t Rr?@drl@scgfwnesmmclaw% o et oVgapRing Rertionk of Wk ediapintes 78 of
each prdhigshisade asbendelly 10. 30 It will be appreciated by persons skilled
in the art that nunerous variations and/or nodifications my be nmade to

tho spirit or CooRRtFiq L8r BRRRnGs BRALIENHT LR Mol e ERRRERS, O
20 assemblies 10 allows them to be butted together in an end-to-end configuration. It is
therefore possible to build a multiple printhead system 112 in, effectively, unlimited
lengths. As long as each printhead assembly 10 is fed with ink, then it is entirely possible to
consider printhead widths of several hundred feet. This means that the only width limit for a

Memjet printer product is the maximum manufacturable size of the intended print media.

25 Figure 15 shows how a multiple Memjet printhead system 112 could be configured
for wide format printers. Replaceable ink cartridges 114, one for each color, are inserted
into an intermediate ink reservoir 116 that always has a supply of filtered ink. Hoses 118
exit from the underside of the reservoir 118 and connect up to the ink inlet pipes 78 of each
printhead assembly 10.

30 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 illustrative and not
restrictive.

35



enbodi nents are, therefore, to be considered in all respects as
illustrative and not restrictive. 35 WO 01/42027 PCT/ AUOCO 01513 -11- W
Claim MWOM/14202t head system which includes a plurality @®CTpyuoawobsad
assenblies aligned in end-to-end rel ationship, each printhead assenbly
including a plurality of printhead nody] es, the printhead nodul es being
arranged in end-to-end relationship and being angled 5 with respect to a
| ongi tudi nal axis of the assenbly such that printhead chi ps of adjacent
nodul es Wﬁ‘eﬂaap in a direction transversely to a direction of novenent of
print nedia past the assenblies. 2. The systemas clainmed in claiml in
whi ch the priAptisthdadmdtenewaichandudesd glfiraiacdf prieidiisienttiies ahgﬂeﬂ.llﬁCtl ng
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nozzl es, MPAHes osFRP iy a direcHinm trasyRrsidy fror direstionof mpyeameahe! prindmedin past be
used belﬁngagbegibhag |y selected. 15 4. The systemas clainmed in claiml in
whi ch the angle of the printhead nodules relative to the | ongi tudi nal axis

f th | d d ired. 5. Th
System a2 of amesaSeRE iR AR SvBRainbutheRfmpiuf et el sadys and
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r eser voi the printhepmegule afrpaid ope endefcan adjaceal %ﬁ@nb%ii ch includes an i nk suppl y
system for supplying ink to the reservoirs of each assenbly. 25 8. The

system a& cl alrmglstbm a@lcmmﬁb@m dlaivh? ehwhidd ted ﬁhéad ﬂ‘aoé’ulé 'c&hﬁné‘é@%ss' s for
i rrpartl ng:.r t.0,each ass ste clained in

I
claim5 n ?ﬁi < 81?1%%1@1{?%9 %era\g&p}p W@E&ﬁng éBWgF'&O Hﬁge ?ﬂ@z"? 8t nozzles
at one etnuizmdf sealapbing partionslof edjacamt oenles ¢s batisedrbetppdigiedlyaslicted.

15 4. The system as claimed in claim 1 in which the angle of the printhead modules
relative to the longitudinal axis of the assembly is selected depending on a print pattern
required.

5. The system as claimed in claim 1 in which each assembly includes a chassis and an
ink reservoir mounted on the chassis, the printhead modules of the assembly being attached
20 to the ink reservoir.

6. The system as claimed in claim 5 in which the modules are releasably attached to the
ink reservoir.

7. The system as claimed in claim 5 which includes an ink supply system for supplying
ink to the reservoirs of each assembly.

25 8. The system as claimed in claim 5 in which the chassis is a rigid chassis for imparting
torsional rigidity to each assembly.

9. The system as claimed in claim 5 in which the ink reservoir of each assembly has ink

inlet nozzles at one end and sealable air bleeding openings at an opposed end.



