PAK41- SG | PRI NTHEAD ASSEMBLY W TH CAPPI NG ARRANGEMENT BACKGROUND OF THE

| NVENTI ON The present invention relates to a printhead cappi ng arrangenent
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relates to a printhead capping arrangenent for an A4 pagew dth drop on
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APPLI CATI apparatus relating to the present
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i nvention a I'Scro ‘co- pendi ng applications filed by
t he appl i cant The peikepdyheing bé envirennpniegithint whichvthagrintisad cappinglatrangemmsbfithani t h t he
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ten modules butt together to form a complete eight inch printhead assembly suitable for printing Ad

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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The disclosures of these co-pending applications are incorporated herein by cross-reference.

Each application is temporarily identified by its docket number. This will be replaced by the

corresponding PCT Application Number when available.

OBJECTS OF THE INVENTION

It is an object of the present invention to provide an arrangement for reducing of print nozzles
during non-use of a printer.

It is another object of the present invention to provide an arrangement for reducing nozzle
blockage during non-use, suitable for the pagewidth printhead assembly as broadly described herein.

It is another object of the present invention to provide an arrangement for reducing nozzle
blockage for a printhead assembly on which there is mounted a plurality of print chips, each comprising

a plurality of MEMS printing devices.

SUMMARY OF THE INVENTION

The present invention provides an inkjet printer, including a plurality of print nozzles for
selectively cjecting 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,
including means for maintaining a closed atmosphere in said space at a surface of said nozzles when said

printer i3 in a non-printing operational mode.



SUMVARY OF THE | NVENTI ON The present invention provides 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
nozzl es pass through said space, including means for maintaining a closed
at mospher g, . sai d space at a surface % said nozzles when said printer is
in a non-printing operational node. PAK41-SG 3 Preferably, the space is
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per spect iwéhelkew of the print engine assenbly of Fig. I. Fig. 4 is a
schematic front perspective view of a printhead assembly. Fig. 5 is a rear
schemati c eriﬁgctlve view of the printhead assenbly of Fig. 4. Fig. 6 is

an expl o SHBERTION OF THEPRAMIBGES of the printhead assenbly.

A preferred form of the present invention will now be described by way of example with
reference to the accompanying drawings wherein:

Fig. 1 is 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. I,

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 elevational view of the printhead assembly of Figs. 4 to 6 with the
section taken through the centre 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. 7 is a cross-sectional end el evational view of the printhead assenbly
of Figs. 4 to 6 with the section taken through the centre of the
printhead. Fig. 8 is a schematic cross-sectional end el evational view of
the printhead assenbly of Figs. 4 to 6 taken near the left end of Fig. 4.
Fig. 9Ais a schematic end el evational view of nounting of the print chip

and nozzl'@AK uard in the lam 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 distributign mpl ding.
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DETAILED DESCRIPTION OF THE INVENTION

In Figs. 1 to 3 of the accompanying drawings there is schematically depicted the core
components of a print engine assembly, showing the general environment in which the laminated ink
distribution structure of the present invention can be located. The print engine assembly includes a
chassis 10 fabricated from pressed steel, aluminum, plastics or other rigid material. Chassis 10 is
intended to be 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 1¢ supports the printhead assembly 11 such that ink is cjected
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.



chassis 10 fabricated from pressed steel, alum num plastics or other rigid
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so that t rops ejected at h
Ink is transferred from the inlet ports 34 to respectlve mk 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 number of ducts might be provided. Six ducts are suitable for a printer
capable of printing four color process (CMYXK) as well as infra-red ink and fixative.

Air is delivered to the air duct 41 via an air inlet port 61, to supply air to each print chip 27, as
described later with reference to Figs. 6 to 8, 20 and 21,

Situated within a longitudinally extending stack recess 45 formed in the underside of
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 piastics 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 iaminated structure. .



the nozzl es pass through these mcroapertures to be deposited on the paper
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first la 59% tes twenty four individual ink holes 53 for each of
ten pri n%{'g%ﬁg%so%é) % is, where ten such print chips are provided, the

first layer 52ThP Pre?qsid?efgr 5@\&190 Inclrdte &l helprch3 tdich greiatigned with the outer two sets of ink
holes 53 of the first layer 52. That is, ink passing through the outer sixteen ink holes 53 of the first layer

52 for each print chip pass directly through corresponding holes 53 passing through the second layer 56.

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

The third layer 60 also includes an array of air holes 54 aligned with the corresponding air hole
arrays 34 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



hol es 53. The first layer 52 also includes a row of air holes 54 al ongside
one | ongitudi nal edge thereof. The individual groups of twenty four ink

hol es 53 are fornmed generally in a rectangular array wth aligned rows of
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pri nt cHiAB {#if, seal on the underside wall of the cover molding 39. The chip is bonded onto one hundred

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
typically 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




As shown in Fig. 13, which is a view from above the | am nated stack, the
slots 57 and 59 can in fact be conprised of discrete co-linear spaced sl ot
segnents. The fourth |ayer 62 of the |lam nated stack 36 includes an array
of ten chip-slots 65 each receiving the upper portion of a respective
print chip 27. The fifth and final layer 64 also includes an array of

chi p- sl ot sakghsgvhi ch receive the chip a?d nozzl e guard assenbly 43. The TAB
film28 is sandwi ched between the fourth and fifth |layers 62 and 64, one or
both of which can be provided with recesses to acconnndate t he thickness
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With reference to Figs. 21 to 24, the platen member 14 extends parallel to the printhead,

supported by a rotary shaft 73 mounted in bearing molding 18 and rotatable by means of gear 79 (see
Fig. 3). The shaft is provided with a right hand end cap 74 and left hand end cap 75 at respective ends,
having cams 76, 77.

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,



unwant ed contam nants at those apertures. This supply of pressurised air
can be turned off to prevent ink drying on the nozzle surfaces during

peri ods of non-use of the printer, control of this air supply being by
means of the air valve assenbly shown in Figs. 6 to 8, 20 and 21. Wth
reference to Figs. 6 to 8, within the air duct 41 of the printhead there is
| ocat ed apa@i-§gvalve nolding 66 forneg as a channel wth a series of
apertures 67 in its base. The spacing of these apertures corresponds to
air passages 68 formed in the base of the air duct 41 (see Fig. 6), the air
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wat er) arm()\;sméﬁpensation 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 ﬂég 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,



reduce drying of ink on the print nozzles while the printer is not in use.
The third function of the rotary platen nenber is as an ink blotter to
receive ink fromprimng of the print nozzles at printer start up or

mai nt enance operations of the printer. During this printer node, PAK41l-SG 9
the platen nenber 14 is rotated so that the exposed blotting portion 81 is
| ocat ed i padshe; i Nk ej ection path opposite the nozzle guard 43. The exposed
blotting portion 81 is an exposed part of a body of blotting nmaterial 82
inside the platen nenber 14, so that the ink received on the exposed

portion 81 is gr% afldqﬁ’losho&r}ﬁacglggry %Ihe tllnlgtrape r1nt igggssen?%tolzfy IEfE) %rblde ails of

the platen ne construction nay be see pl at en
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enabllng doPeASHISIB kY JAh TRV Gectof 84 bd G&pdR/. A spring 102 under either end of
t he cappi ng assenbly biases the assenbly into a raised position,

mai ntai ning cans 76,77 in contact with the spacer projections 100. The
printhead 1 | is capped when not is use by the full-w dth cappi ng nenber 80
using the elastoneric (or simlar) seal 86. In order to rotate the platen
assenbly 14, the main roller drive notor is reversed. This brings a
reversing gear into contact with the gear 79 on the end of the platen
assenbly and rotates it into one of its three functional positions, each
separated by 120. The cans 76, 77 on the platen end caps 74, 75 co-operate
Wi th projections 100 on the respective printhead spacers 20 to control the
spaci ng between the platen nenber and the printhead depending on the
rotary position of the platen nmenber. In this nmanner, the platen is noved
away fromthe printhead during the transition between platen positions to
provi de sufficient clearance fromthe printhead and noved back to the
appropriate distances for its respective paper support, capping and
blotting functions. In addition, the cam arrangenment for the rotary platen
provi des a nmechanismfor fine adjustnent of the distance between the

pl aten surface and the printer nozzles by slight rotation of the platen 14.
This allows conpensation of the nozzle-platen distance in response to the
t hi ckness of the paper or other material being printed, as detected by the
opti cal paper thickness sensor arrangenent illustrated in Fig. 25.



The optical paper sensor includes an optical sensor 88 nounted on the | ower
surface of the PCB 21 and a sensor flag arrangenent nounted on the arns 89
protruding fromthe distribution nolding. The flag arrangenent conprises a
sensor flag nmenber 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 menbeskscomt acts the paper and rojates against the bias of the spring
92 by an anmount dependent on the paper thickness. The optical sensor
detects this novenent of the flag nenber and the PClI 3 responds to the
detected pappyst hi ckness by causing conpensatory rotation of the platen 14
to optim ze the distance between the paper surface and the nozzles.
PAK41-SG 10 Figs. 26 and 27 show attachnment of the illustrated printhead
assenbly t.0 a naepkjageiaitad adseihbly @apesaizt € 93. Six different inks are supplied
to the printhe I array. of _fenmale ink

val ves 95 Ioca?ggh?%g%ggggﬁﬁﬁﬁ fﬁ g& g ggﬁnfﬁtha ?é§§Qﬁm§°E£§§3?F%a93
contalnlnU“%m§¥¥“P%ﬁm@ﬂ§ﬂ@ﬁﬁht i nk bladder and correspondlng mal e val ve

array is insergaalipb@pédies @Meﬂtr&ﬁ t}@ﬂ&zl@ﬁg@ﬁ dﬁ'&?&n{b@the }ﬁﬁleﬂ&ﬁn %&h apeRtre g
air filt an

cassette c | DS, an er
nmates to ?eﬁg ah%n% ﬁmeSp((:’%dﬁnr“f’ nofzoersoéhf't g{%"é[?gs[ wfep depde 'ﬁ’ﬁg‘* S PRR tb{/‘ﬁ‘%@‘%
| eadi ng tovetuns; @iy punp 98 supplying filtered air to the printhead. A QA

chip is includ@eni firihe ﬂ@%@éﬁeﬁveelith@no%s(&m tHe %@L&é witkd o Fin Qﬁtagsgﬁlbl 9
| ocat ed bet wee and air intake connector 96 In

printer lsmtaﬁmngmilg%‘[“?dq S‘?%”‘frﬁ‘gué?@'éﬂg?f&eﬁkow de communication to the
chip connector 24 on the PCB. PAK41-5G 11 CLAIMS 1. An inkjet print head

assenbly gonpris Inﬂjgt prﬁth%'agktﬂn@?-gcc%fﬁé Q)gclﬁm 9 | e @l tl’iey & a}egugn npggolzﬁﬁ ef or

selectively ejec I nk towar print I um passi ng t
nozzl es; &P S&‘”f‘?dﬁgﬂ%? "%Séf?rfﬁl?eé‘ﬁee’éﬁ%‘@ﬂe $‘}aE5‘r‘?'F‘i‘I]1%“%ele es in the direction

of the ink ejection, each aperture being aligned with a correspondl ng

nozzl e so; thatyj ﬂéet@ﬁﬁlﬁ’eﬁd gske%fﬁyedgcot‘r{ar%% LIQE lr}%ﬁ%xj ﬁc?udﬂ%%é su E'lr %‘é‘%s prov%n% he

apertures; and neans for seali’n pace between

aper t ur esPO R BiEsSUST forfbenwac "ﬁ‘é‘é g‘ﬁﬁ’("%theail & i g panting rnode st disseptinnteths air as t o
reduce drsyppigwieh the henttiendis inZhe nbidprinfikig @bdepr i Nt head assenbly according to
claiml wherein the apertures are part of a nozzle guard, the seal ed space
bei ng defined between the nozzle guard and the nozzles. 3. An inkjet

pri nt head" assetfoinkictaerbredisprpblyscerdiiere daihidvitbrein tembialittiofigpzelésraresrprzb  means

provi di Ngn aMGy Exten@in@dcrosddh @3 phieRidih0 t he space when the printhead is in a
printing node and di scontinuing the air

5. An inkjet printhead assembly according to claim 4 wherein the nozzles comprise micro-

electromechanical devices.

6. An inkjet printhead assembly according to claim 5 wherein the nozzles are arranged in a

plurality of print modules.

7. An inkjet printhead assembly according to claim 6 wherein each print module is associated with

a respective nozzle guard to define a respective space.

8. An inkjet printhead assembly according to claim 7 wherein the air supply means supplies

positive air pressure to each space.

9. An inkjet printhead assembly according to claim 3 wherein the means for sealing includes

capping means sealing against the printhead.



supply when the printhead is in the non-printing node. 4. An inkjet
printhead assenbly according to claim3 wherein the plurality of nozzles
are arranged in an array extending across an A4 pagewi dth. 5. An inkjet
printhead assenbly according to claim4 wherein the nozzles conprise mcro-
el ectromechani cal devices. 6. An inkjet printhead assenbly according to
claim5 wegaesdh the nozzles are arrangﬁd ina plurality of print nodules.
7. An inkjet printhead assenbly according to claim®6 wherein each print
nodul e is associated with a respective nozzle guard to define a respective
space. 8. 100 | AKliler iddbd Gath RS RERNY (LEER! LGl B OhAh! (MG Bl L De alf
supply means. supplieS positive air pressure to each space. "9. “An i'hkj et

pri nt head"SLETHEN fodicotiayipgrnes swpivthepriptieadei n t he means for sealing

i ncl udes cappi ng neans seal i ng agai nst the printhead. PAK41-SG 12 10. An

i nkj et prjnthead. a rding t Lam 9 wherein the neans for

seal i ng fothé&gm%ﬁifﬁﬁgéaﬁégﬁga %%n gé%%% g%ﬂPﬁgegﬁmgspwgﬁgﬁﬂvwﬂanehe

pri nt headPletenimember of AR penthepd ssppmblyattie erpriesvivays baing oo o 4 @pibenositior wheer ei n

t he cappidgpringdddSsskdbly BaAh&@nPhntAg mPdeat €N Menmber of the printhead assenbly,
t he cappi ng nmeans being noved into a capping position when the printhead
assenbly is in the non-printing node. 12. An inkjet printhead assenbly
accor di ngl?t o cAminkietiprinthegh essenbly dchadind mtchim hiewlisesin theplitot adnibled i@ rdtmablels | Ng t he
cappi Nng "eRRP&E cdpRbOmidier GBRRIDFnPPSIbA. ON. 13. An inkjet printhead assenbly
according to cfgﬁégiz mhereinﬂ?hggﬁrinthead extends across an A4

pagewi dt h, and wherein the platen and cappi ng nenber al so extend across the
pagew dt hi3. 14, Anfinki¢tpkiptesed gramblyhe@dirgseeaii 1y wheothe pintheddexehd hdivsd 3 Aher ei n

t he cappigagwidRBRIwhR&HGERA Qnd%%kng nlIRPR S0 GRAJ ARk tﬂ&a&e@ﬁdﬂp“ nthead in a

| ocus surrounding the nozzle guard apertures.

14. An inkjet printhead assembly according to claim 13 wherein the capping member includes a seal

member contacting the printhead in a locus surrounding the nozzle guard apertures.



