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| NVENTI ON The present invention relates to an air supply arrangenent for a
printer. Mre particularly, though not exclusively, the invention rel ates
to an air supply arrangenent for an A4 pagew dth drop on demand print head
capable of printing up to 1600 dpi photographic quality at up to 160 pages
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Each printhead module receives ink via a distribution molding that transfers the ink. Typically,

ten modules butt together to form a complete eight inch printhead assembly suitable for printing A4
paper without the need for scanning movement of the printhead across the paper width.

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

Additionally, a second printhead assembly can be mounted on the opposite side of a paper feed

path to enable double-sided high speed printing.
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OBJECTS OF THE INVENTION

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

It is another object of the present invention to provide an air supply arrangement suitable for the
pagewidth printhead assembly as broadly described herein.

It is another object of the present invention to provide an air supply arrangement for a printhead
assembly on which there is mounted a plurality of print chips, each comprising a plurality of MEMS
printing devices.

It is yet another object of the present invention to provide a method of distributing air to print

modules in a printhead assembly of a printer.

SUMMARY OF THE INVENTION

The present invention provides a printhead for an inkjet printer, including a plurality of print
nozzles for selectively ejecting drops of ink towards a print medium passing said nozzles, a space located
between said nozzles and said print medium so that ink drops ejected from the nozzles pass through said

space, further including air supply means supplying positive air pressure to said space.



The present invention provides a printhead for an inkjet printer, including
a plurality of print nozzles for selectively ejecting drops of ink towards
a print nedium passing said nozzles, a space |ocated between said nozzles
and said print nmediumso that ink drops ejected fromthe nozzles pass

t hrough said space, further including air supply neans supplying positive
air pressglg,.d0 said space. PAK40-SG 3, Preferably, the space is forned

bet ween the nozzles and a nozzle guard; the nozzle guard having a
plurality of apertures aligned with the nozzles so that ink drops ejected
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DESCRI PTI ON O "SRIELRE\PINGIS9aS Siugst ot $ PRy fonhe fpages avhpyr e erterjin pentdoon wi | |
now be desmtiiglpdatoyal wiage. of exanple with reference to the acconpanyi ng
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of Fig. lortheBkqgy. 4 is a schematic front perspective view of a printhead
assenbly. Fig. 5 is a rear schematic perspective view of the printhead
assenbly of Fig. 4. Fig. 6 is an exploded perspective illustration of the
pri nt heacdPHEE SESCRIPTION OF THEDBAWINGS - sect i onal end el evational view of the
printhead assesBlefnedf fofth 88 the Hrest BrvibibwithGw REELIO% kS brtlnpuoRial he

centre of the g\r,élnt head. Fig. 8 is a schematic cross-sectional end
el evat i of&F ¥F &P GFPREYEE MRV AEAT“S%enbl y of Figs. 4 to 6 taken near the

| eft end of Fikig. 14.a front perspective view of a print engine assembly

Fig. 2 is a rear perspective view of the print engine assembly of Fig. 1

Fig. 3 is an exploded perspective view of the print engine assembly of Fig. 1.

Fig. 4 is a schematic front perspective view of a printhead assembly.

Fig. 5 is a rear schematic perspective view of the printhead assembly of Fig. 4.

Fig. 6 is an exploded perspective illustration of the printhead assembly.

Fig. 7 is a cross-sectional end clevational view of the printhead assembly of Figs. 4 to 6 with the
section taken through the cenire of the printhead.

Fig. 8 is a schematic cross-sectional end elevational view of the printhead assembly of Figs. 4 to
6 taken near the left end of Fig. 4.

Fig. 9A is a schematic end elevational view of mounting of the print chip and nozzle guard in
the laminated stack structure of the printhead

Fig. 9B is an enlarged end elevational cross section of Fig 9A

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

Fig. 11 is a schematic perspective illustration of an ink distribution molding,

Fig. 12 is an exploded perspective illustration showing the layers forming part of a laminated
ink distribution structure according to the present invention.

Fig. 13 is a stepped sectional view from above of the structure depicted in Figs. 9A and 9B,



Fig. 9Ais a schematic end el evational view of nounting of the print chip
and nozzle guard in the [am nated stack structure of the printhead Fig. 9B
is an enlarged end el evational cross section of Fig 9A Fig. 10 is an

expl oded perspective illustration of a printhead cover assenbly. Fig. 11
is a schematic perspective illustration of an ink distribution nolding.

Fig. 12 igsafs€xpl oded perspective |Ilgstration showi ng the layers formng
part of a Ianlnated ink distribution Structure according to the present
invention. Fig. 13 is a stepped sectional viem1fron1above of the structure
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is a front perﬁggggsa\@rﬁ/&gggn%fmm?thgghlhg n&aoq,;al%rlaféﬁnsor arrangenent Fig. 26

is a schematic_perspectiv I'Ustration of a pr ead assenbly and ink
lines att achedF‘% 3 lsa"‘ﬁe’ipl?RedrV@é"é’lf%Plﬁtﬁtasset te. Fig. 27 is a partly expl oded
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conponents of a print e j&K&ral environnment in
whi ch the | ani %&Qééf qsm@ma@umsmc%tﬂiuewtt@q frf@@tmrheed arbentblycang ks den wttickedent | on
can be | ocat ecbnnird}a;erpdsﬂmset&ngl ne assenbly includes a chassis 10 fabricated

from pressed e m._n | a or other rigid material. Chassis 10
is intended ts%g gJ”S ﬂﬁ Y I%&Qd il §}%lﬁégbody of a printer and serves to nount

a printhead assenbly 11, a paper feed nechani sm and ot her rel ated

conponentsePirBb DESERIIOR O HPhASENTESNCasi ng of a printer. In general

h enbly 11 such that ink is
;Je;gfé dt he Chal'?lsfl1gs 21_0 Sugip Phg tagco&{:}aenylgé Idpagvmgg ?hel%sg schemztlcally depicted the core

components of a print engine assembly, showing the general environment in which the laminated ink
distribution structure of the present invention can be located. The print engine assembly includes a
chassis 10 fabricated from pressed steel, aluminum, plastics or other rigid material. Chassis 10 is
intended to be mounted within the body of a printer and serves to mount a printhead assembly 11, a
paper feed mechanism and other related components within the external plastics casing of a printer.

In general terms, the chassis 10 supports the printhead assembly 11 such that ink is ejected
therefrom and onto a sheet of paper or other print medium being transported below the printhead then
through exit slot 19 by the feed mechanism. The paper feed mechanism includes a feed roller 12, feed
idler rollers 13, a platen generally designated as 14, exit rollers 15 and a pin wheel assembly 16, all
driven by a stepper motor 17. These paper feed components are mounted between a pair of bearing
moldings 18, which are in turn mounted to the chassis 10 at each respective end thereof.

A printhead assembly 11 is mounted to the chassis 10 by means of respective printhead spacers
20 mounted to the chassis 10. The spacer moldings 20 increase the printhead assembly length to 220mm
allowing clearance on either side of 210mm wide paper.

The printhead construction is shown generally in Figs. 4 to 8.

The printhead assembiy 11 includes a printed circuit board (PCB) 21 having mounted thereon
various electronic components including a 64 MB DRAM 22, a PEC chip 23, a QA chip connector 24, a

microcontroller 25, and a dual motor driver chip 26. The printhead is typically 203mm long and has ten



therefromand onto a sheet of paper or other print medi um being transported
bel ow the printhead then through exit slot 19 by the feed nmechanism The
paper feed nmechanismincludes a feed roller 12, feed idler rollers 13, a
pl aten generally designated as 14, exit rollers 15 and a pin wheel assenbly
16, all driven by a stepper notor 17. These paper feed conponents are
mount ed bgtueen a pair of bearing noldings 18, which are in turn nounted
to the chassis 10 at each respective end thereof. A printhead assenbly 11
is nounted to the chassis 10 by means of respective printhead spacers 20
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Air is delivered to the air duct 41 via an air inlet port 61, to supply air to each print chip 27, as

described later with reference to Figs. 6 to 8, 20 and 21.

Situated within a jongitudinally extending stack recess 45 formed in the underside of
distribution molding 35 are a number of laminated layers forming a laminated ink distribution stack 36,
The layers of the laminate are typically formed of micro-molded plastics material. The TAB film 28
extends from the undersurface of the printhead PCB 21, around the rear of the distribution molding 35 to
be received within a respective TAB film recess 46 (Fig. 21), a number of which are situated along a chip
housing layer 47 of the laminated stack 36. The TAB film relays electrical signals from the printed
circuit board 21 to individual print chips 27 supported by the laminated structure.

The distribution molding, laminated stack 36 and associated components are best described with

reference to Figs. 7 to 19,




i ndi vidual |ongitudinal ink ducts 40 and an air duct 41 which extend

t hroughout the length of the array. Ink is transferred fromthe inlet
ports 34 to respective ink ducts 40 via individual cross-flow ink channels
42, as best seen with reference to Fig. 7. It should be noted in this
regard that although there are six ducts depicted, a different nunber of
ducts m ghlc.p&; provided. Six ducts are suitable for a printer capable of
printing four color process (CWK) as well as infra-red ink and fixati ve.
Air is delivered to the air duct 41 via an air inlet port 61, to supply air
to each print e d Iat eren to Figs. 6 to 8,
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al so incl udes 8¢ kQWALyeldd in : t

thereof. The i nf::il Vi ccllluaye ar o%%%ﬁé?aﬁﬁ)\{gh?gg%gﬂ%ﬁgn ghﬂg%h gbare %g%ed

gener al | JecFﬁesésP@E"t MdAYFar array with aligned rows of ink holes. Each row
of four ink hdhesecird lgbd sgrBdindidelinR hélésaa Sihich aB alignelLigith t&lou&ﬂdvols&s ofpdd al | el
to a res@l@ﬁé 53 0P the Eﬂ‘spigyepgﬂ pf‘hatTﬁﬁlkgggﬁ%tﬁ\JdﬁJh%%u&f smttggg mI( il()l 53 ofaﬁ{ ttlrstﬁa%ferl ncl udes

under si de_recesses . Each réc
52 for each print Chlp pass directly through corresponding holes 53 passing through the second layer 56.

The underside of the second layer 56 has formed therein a number of transversely extending
channels 58 to relay ink passing through ink holes 53¢ and 53d toward the centre. These channels extend
1o align with a pair of slots 59 formed through a third layer 60 of the laminate. It should be noted in this
regard that the third layer 60 of the laminate includes four slots 59 corresponding with each print chip,
with two inner slots being aligned with the pair of slots formed in the second layer 56 and outer slots
between which the inner slots reside.

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

The third layer 60 has only eight remaining ink holes 53 corresponding with each print chip.
These outermost holes 53 are aligned with the outermost holes 53 provided in the first and second

laminate layers, As shown in Figs. 9A and 9B, the third layer 60 includes in its underside surface a



comuni cates with one of the ink holes of the two centre-nost rows of four
hol es 53 (considered in the direction transversely across the |ayer 52).
That is, holes 53a (Fig. 13) deliver ink to the right hand recess 55a
shown in Fig. 14, whereas the holes 53b deliver ink to the |eft nost

under si de recesses 55b shown in Fig. 14. The second | ayer 56 includes a
pair of sjat, each receiving ink fromone of the underside recesses 55
of the first ?ayer The second | ayer 56 al so includes ink holes 53 which
are aligned with the outer two sets of ink holes 53 of the first |ayer 52.
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upper surface ; shown in Fi which is a view

c .. 13,
from above th hﬁ‘t edmget“é‘lﬂ??thtg ﬁ'&“&‘?@i‘gg BEVIdeR PRt fgréPF TAP filphen ey
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recei ving_the upper portion of respective print
final |ay¥® 88 5o “ier}‘E‘i‘eEFéf’éé”agﬁf El F%Y?f Beldipg 3% - Hre ki lsd%s’mwahoetﬁ opedpiarede t he

chi p and micron wide ribs that run the length of the micro-molding, providing a final ink feed to the print nozzles.

The design of the micro-molding allow for a physical overlap of the print chips when they are
butted in a line. Because the printhead chips now form a continuous strip with a generous tolerance, they
can be adjusted digitally to produce a near perfect print pattern rather than relying on very close
toleranced moldings and exotic materials to perform the same function. The pitch of the modules is
typicaily 20.33mm.

The individual layers of the laminated stack as well as the cover molding 39 and distribution
molding can be glued or otherwise bonded together to provide a sealed unit. The ink paths can be sealed
by a bonded transparent plastic film serving to indicate when inks are in the ink paths, so they can be
fully capped off when the upper part of the adhesive film is folded over. Ink charging is then complete.

The four upper layers 52, 56, 60, 62 of the laminated stack 36 have aligned air holes 54 which
communicate with air passages 63 formed as channels formed in the bottom surface of the fourth layer
62, as shown in Figs. 9b and 13. These passages provide pressurised air to the space between the print
chip surface and the nozzle guard 43 whilst the printer is in operation. Air from this pressurised zone

passes through the micro-apertures 44 in the nozzle guard, thus preventing the build-up of any dust or



nozzl e guard assenbly 43. The TAB film 28 is sandw ched between the fourth
and fifth layers 62 and 64, one or both of which can be provided with
recesses to accommodate the thickness of the TAB film The | am nated stack
is formed as a precision mcro-nolding, injection nolded in an Acetal type
material. It accommpdates the array of print chips 27 with the TAB film

al ready atfached and mates with the cpver nolding 39 described earlier.
Rib details 1n the underside of the m cro-nolding provides support for the
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having cams 76, 77.

The platen member 14 has a platen surface 78, a capping portion 80 and an exposed blotting
portion 81 extending along its length, each separated by 120°. During printing, the platen member is
rotated so that the platen surface 78 is positioned opposite the printhead so that the platen surface acts as
a support for that portion of the paper being printed at the time. When the printer is not in use, the platen
member is rotated so that the capping portion 80 contacts the bottom of the printhead, sealing in a locus
surrounding the microapertures 44, This, in combination with the closure of the air valve by means of
the air valve arrangement when the platen 14 is in its capping position, maintains a closed atmosphere at
the print nozzle surface. This serves to reduce evaporation of the ink solvent (usually water) and thus
reduce drying of ink on the print nozzles while the printer is not in use,

The third function of the rotary platen member is as an ink blotter to receive ink from priming
of the print nozzles at printer start up or maintenance operations of the printer. During this printer mode,

the platen member 14 is rotated so that the exposed blotting portion 81 is located in the ink ejection path



bei ng novabl e longitudinally wthin the air duct so that the apertures 67
can be brought into alignnent wth passages 68 to allow supply the
pressurized air through the |Iam nated stack to the cavity between the
print chip and the nozzle guard, or noved out of alignment to close off the
air supply. Conpression springs 69 nmaintain a sealing inter-engagement of
t he bottog;g sd he air valve nolding 669mﬁth the base of the air duct 41 to
pr event Kkage when the valve is closéd. The air valve nolding 66 has a
canlfollomer 70 extending fromone end thereof, which engages an air valve
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bl ot ti Ng allows compensation of the nozzle-platen distance in response to the thickness of the paper or other
material being printed, as detected by the optical paper thickness sensor arrangement illustrated in Fig,
25.
The optical paper sensor includes an optical sensor 88 mounted on the lower surface of the PCB
21 and a sensor flag arrangement mounted on the arms 89 protruding from the distribution molding. The
flag arrangement comprises a sensor flag member 90 mounted on a shaft 91 which is biased by torsion
spring 92. As paper enters the feed rollers, the lowermost portion of the flag member contacts the paper
and rotates against the bias of the spring 92 by an amount dependent on the paper thickness. The optical
sensor detects this movement of the flag member and the PCB responds to the detected paper thickness
by causing compensatory rotation of the platen 14 to optimize the distance between the paper surface and

the nozzles,



material 82 inside the platen nmenber 14, so that the ink received on the
exposed portion 81 is drawn into the body of the platen nenber. Further
details of the platen nmenber construction may be seen from Figs. 23 and 24.
The platen nenber consists generally of an extruded or nol ded hol | ow

pl aten body 83 which forns the platen surface 78 and receives the shaped
body of bbgudédg material 82 of which @ part projects through a

| ongi tudinal slot in the platen body to formthe exposed blotting surface
81. Aflat portion 84 of the platen body 83 serves as a base for
attachnment of s _of a Ca housi ng
85, a capper sggfzg%ﬁﬁ g&m§ %gﬁ?#gme %a$ﬂn Fﬁﬁﬁﬂ#hégnozzle
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r ever sed. thfksvalyes ¥fgandairr igtaler @nmgtog@@in he ponte ontiCiassatet K idsh@d geafovid® on t he
end of thgmRhat&th 39S ¥ codBibrbOLALEScH. t into one of its three functional
positions, each separated by 120. The cans 76, 77 on the platen end caps
74, 75 co-operate with projections 100 on the respective printhead spacers
20 to control the spacing between the platen nenber and the printhead
depending on the rotary position of the platen nenber. In this manner, the
platen is noved away fromthe printhead during the transition between

pl aten positions to provide sufficient clearance fromthe printhead and
noved back to the appropriate distances for its respective paper support,
capping and blotting functions. In addition, the cam arrangenent for the
rotary platen provides a nechanismfor fine adjustnment of the distance
between the platen surface and the printer nozzles by slight rotation of
the platen 14. This allows conpensation of the nozzle-platen distance in
response to the thickness of the paper or other material being printed, as
detected by the optical paper thickness sensor arrangenent illustrated in
Fig. 25. The optical paper sensor includes an optical sensor 88 nounted on
the lower surface of the PCB 21 and a sensor flag arrangenent nounted on
the arnms 89 protruding fromthe distribution nolding. The flag arrangenent
conprises a sensor flag nenber 90 nounted on a shaft 91 which is biased by
torsion spring 92. As paper enters the feed rollers, the | owernost portion
of the flag nenber contacts the paper and rotates against the bias of the
spring 92 by an anmount dependent on the paper thickness. The opti cal

sensor detects this novenent of the flag nenber and the PCB responds to the
det ect ed paper thickness




by causi ng conpensatory rotation of the platen 14 to optim ze the di stance
bet ween the paper surface and the nozzles. PAK40-SG 10 Figs. 26 and 27
show attachnment of the illustrated printhead assenbly to a repl aceabl e ink
cassette 93. Six different inks are supplied to the printhead through hoses
94 | eading froman array of female ink valves 95 |ocated inside the
printer begy,ssThe repl aceabl e cassette 93 containing a six conpartnent ink
bl adder and correspondlng mal e val ve aHray is inserted into the printer and
mated to the valves 95. The cassette also contains an air inlet 96 and air
filter (n wn), and mates to the air intake connector 97 situated

besi de the 1 nk valves, leading to the air punp 98 supplying filtered air to
the printhead. A QA chip is included in the cassette. The QA chip neets

with a cont actAg&tteg@@;adnkljbet;rm%ephﬁtﬁeaawﬁlp}rﬁt ves 95 and air intake
connector 96 in .t tte is inserted to provide

communi cati on {8 %a%ﬁﬂdﬁﬁﬁsgﬁﬁﬁ@@F@ﬁw?ﬁgdﬁmtﬂ%m@@B“SPRR&G”@@“??$@EAINB 1.
A print hethenokdes: an i nkjet printer, the printhead conprising: a pIurallty of
print nozzles JB&m§§&%ﬁ&h¥§&Muﬁh@ﬁ%&qgaﬂ£gpﬁe&Eabﬂ%f%@*?&gﬁo R P, Medi um

passing the nozzles lurali f ertures space {6 Nozzl es in
the dir ecPPEESoFing Flleg“"rdn‘ﬂ“bei‘ é‘E"FTPBngé’a Bfthat ik dr%éte‘tt?ﬁr%n peinpggleapisyned
wi th a cohwegdipigngings;Aaozzl e so that ink drops ejected fromthe nozzl es pass

through the apaelrS ﬁﬁeansas &lﬁr} g posttiRR gglggjzt?e\sﬂgpcglaé@%ﬂﬁ%m%qsl thyve, tae:qxreflﬁr essure

to the space at enc e an

apertures t’t?z?%d%@%Wﬁfoéﬁduﬁﬁﬂﬂwwflﬁﬁu%@t@tah*ée@B‘@F‘tsures 2. A printhead for
an |nkjet printer accordlng to claim1l mhereln and t he apertures are part

of a le g nt.head for an, in ccordln to claim
1 wher ei ?t he Haﬁlﬁrglseﬁ‘?pfof A s] e ot hired CIaWne e’tr71e 83‘5 TTPETT &Pt gf

non- pri ntiofRs sde. 4. A prlnthead for an inkjet printer according to claim
3 wherein the plurality of nozzl es are arranged in an array extending

across an, M p d - prlnthe d f an in rin according to
claim 4 \Iraner eljgg éaa‘ln%’r s'éc14 T {68 t(‘:’r lmér“’élefPJP E’rfé\[ﬁ’ﬁyc‘éldlsﬁ@w‘&‘bs

printheadmﬁeﬁmanmﬁﬁkqemmmnmmgemﬁaccord|ng to claim5 wherein the nozzles
are arranged in a plurality of print nodul es.

4. A printhead for an inkjet printer according to claim 3 wherein the plurality of nozzles are

arranged in an array extending across an A4 pagewidth.

5. A printhead for an inkjet printer according to claim 4 wherein the nozzles comprise micro-
electromechanical devices.
6. A printhead for an inkjet printer according to claim 5 wherein the nozzles are arranged in a

plurality of print modules.

7. A printhead for an inkjet printer according to claim 6 wherein each print module is associated

with a respective nozzle guard to define a respective space.

8. A printhead for an inkjet printer according to claim 7 wherein the air supply means supplies

positive air pressure to each space.

9. A printhead for an inkjet printer according to claim 4 including a plurality of the spaces
corresponding to respective portions of the nozzle array, wherein the air supply means includes a

common air intake, air filtration means and means for distributing pressurized air to each space.



7. A printhead for an inkjet printer according to claim®6 wherein each
print nmodule is associated wth a respective nozzle guard to define a
respective space. 8. A printhead for an inkjet printer according to claim?7
wherein the air supply nmeans supplies positive air pressure to each space.
9. Aprinthead for an inkjet printer according to claim4 including a
pluralitysQh,dhe spaces correspondin% to respective portions of the nozzle
array, wherelin the air supply neans i ¢ludes a comon air i ntake, air
filtration nmeans and neans for distributing pressurized air to each space.

PAK40- 5G 10, A printhead.for. an inkjet printer according to claim?9
wherein the ait F[F?a‘rig i aéln'g(ﬁ%zgﬂléteraaf%or %‘8&%&%3 g tﬁ%b‘f QE‘g‘é‘JBI peapsie

casset t e mypvided @ agerilageable ink tassettpofigheiprintread for an inkjet printer according to
claim9 including air valve neans for shutting off air supply to the
spaces when th rinter is.in.a non-printing node. 12. A printhead for an

i lr[:kj et print er‘g ‘E‘%F‘%ﬁﬁﬁ‘ %ete@ﬁ?rﬁﬁcirfgﬁﬁ 3P 7 e dinggin valys mgans RESIES ofE| udes
an air diisuppobbothe erced wbdn thegvintags ia a pbrpriatingtnodef ai r passages in

comuni cation with respective of the spaces and an air valve nenber with a
plurality of apertures corresponding to the air passages, the valve nenber
bei ng novEbl e HEERRsRhOnN RIS BriRs aordiee for g 1] Whepdn Bhait Yebre giesns ipplades ot es ar e
i N comundircddiiboton dabtthaviigheplahlity pBaiSagess andmauMatvewe] 0Sedivpershd pds | N

whi ch the, ai : ' ication with the air _passages.

13 A pri e an e oy 6 o WG bt M S ol PRl P IINETY 1
di st ri but@grbegbeiug @oxgblebstyecnra glys prea pefition Pohickdhesaittpperpyreprere it comgprigatiprani nat ed
di st ri butwinhesiir phdagts @nd alvhlve Ao ipbditta ad whicH thafir hpkehret ardfid: H SmmasicAedi Nng to
claim13 efeinN.die lamnated distribution structure includes a plurality
of air holes ex enﬁlhg through at | east sone of the |layers and transverse
air passages forned between two adjacent ones of the |layers, the

transver sg. ai ra pafeapesad 888 phgertaboldi to SRMAG Svherein air is distributed to the spaces
from the air passages by a multi-layer laminated distribution structure.

14. A printhead for an inkjet printer according to claim 13 wherein the laminated distribution
structure includes a plurality of air holes extending through at least some of the layers and transverse air
passages formed between two adjacent ones of the layers, the transverse air passages leading to the

spaces.



