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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 cight 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 a paper thickness sensor in a printer.

It is another object of the present invention to provide a paper thickness sensor used for
adjusting a printhead-to-platen clearance for the pagewidth printhead assembly as broadly described
herein.

1t is another object of the present invention to provide a pagewidth printhead assembly having a
paper thickness sensor therein to aid in adjusting a printhead-to-platen clearance.

It is yet another object of the present invention to provide a method of adjusting the clearance

between a printhead and a platen in a pagewidth printhead assembiy.

SUMMARY OF THE INVENTION

The present invention provides a pagewidth printer comprising:

a printhead having an array of fixed printing nozzles thereon,

a platen having a platen surface upon which a sheet rides to receive on
a print surface thereof ink from said printing nozzles,

a sensor to measure an offset of said print surface with respect to said



between a printhead and a platen in a pagew dth printhead assenbly. SUMVARY
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Fig. 1  non-constant distance from said axis, the method including effecting compensatory rotation of the platen.

As used herein, the term “ink™ is intended to mean any fluid which flows through the printhead
to be delivered to a sheet. The fluid may be one of many different coloured inks, infra-red ink, a fixative
or the like.

BRIEF DESCRIPTION OF THE DRAWINGS

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, 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 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. 3 is an exploded perspective view of the print engine assenbly of Fig.
1. Fig. 4is a schematic front perspective view of a printhead assenbly.
Fig. 5is a rear schematic perspective view of the printhead assenbly of
Fig. 4. Fig. 6 is an exploded perspective illustration of the printhead
assenbly. Fig. 7 is a cross-sectional end el evational view of the printhead
assenbly pdkafdgs. 4 to 6 with the secgion taken t hrough thg 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.
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Fig. 26 is a schematic perspective illustration of a printhead assembly and ink lines attached to
an ink reservoir cassette.

Fig. 27 is a partly exploded view of Fig. 26.

DETAILED DESCRIPTION OF THE INVENTEION

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 inciudes a
chassis 10 fabricated from pressed steel, aluminium, 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.



In Figs. | to 3 of the acconpanying drawings there is schematically
depicted the core conponents of a print engine assenbly, show ng the
general environment in which the lamnated ink distribution structure of
the present invention can be |ocated. The print engi ne assenbly includes a
chassis 10 fabricated from pressed steel, alum nium plastics or other
rigid mtggiads Chassis 10 is intended to be mounted within the body of a
printer and serves to nount a printhead assenbly 11, a paper feed
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fil m backi ng pad rint const Tr6h FsTas "d8scri bed
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best seen2d blst Gen with reference to Fig. 7. Tt 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 (CMYK) as well as infra-red ink and fizative.
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 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.



9A, with mcroapertures 44 aligned with the nozzles 30, so that the ink
drops ejected at high speed from the nozzles pass through these

m croapertures to be deposited on the paper passing over the platen 14. Ink
is delivered to the print chips via a distribution nolding 35 and | am nat ed
stack 36 arrangement forming part of the printhead 11. Ink froman ink
cassette ?Al:;( gs. 26 and 27) is relayed via individual ink hoses 38 to
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di stribution nﬁle‘é’sﬁ]ig% Iﬁﬁ% li'aqrﬁlﬁateﬂlst%(dw M‘aysoﬁéfc%lco& Itstal'le engescrlb A(WELUCt s 40
and an air _ duc end roug out t @Gt h of 1 array.” Ink is
transferrré@re‘f‘cﬁé’rﬁlgsh@oll?tl et ports 34 to respective ink ducts 40 vi a

i ndi vi dﬁal cr ogg-16 H@Wtsltlibkchyfrtbaﬂ'ﬁil&niofﬁdmg‘kaver aBfohea bs §§%ﬂcs%cﬁd}lgraﬁj ﬁElﬁ'dM?gead to Fig.
7. It s [ ard t al tho there are six ucts
depi ct ed%m‘nﬁ oﬁ%n‘?ng étgongo& W%IC S locap&%etﬁpeﬁ%r i FRVEEY &% ducts are
sui table for aASpﬁhP‘ﬁt iatig. é&'ﬂ&'ﬁq teangdr pot ﬁ@t@qnnﬂytSwa*Pf teeohloducty 36 Ctbs HuftCMVYK)  as

wel | as i e Ny dbwak oadhd of hlxa&d/e\/%k ddbts of GarBiBbdal 18G5 iR 1l NBaMide Syt 41 via
as descrlbed

|ag.t Z‘:, r V\AI ,? S%‘lbll océ)1::nge°r1]dgn Atll oﬁ_a'tugr& déc Orhg\tfeo geaégh algéllie&tsfg ptoﬁgéoecgﬁlmrﬁf% %‘tt
| ongi t udi fPﬁa¢°Flye ®RY @nlm tn!gSltgm%llectsr He s traBitifal dned 51 aretphrelieliwiliecash okber bfit

di stri butdy Ehﬁﬁélﬂhﬁﬂre%tﬁftﬁelﬁ(dﬁﬁmo 0% Ilh%M%%JSQYﬂ&IJSQFtHQ A9 18er
| am nat e The l'ayers of the lamnate are

I str on S 6.
t ypi cal | 2?8&%@ SFﬁ“'é 66°Pr%“feﬁfé‘56dgl‘°’13‘§tl cs material. The TAB film 28
ext ends from tThe ﬁtahldser RincomorteptverithupndividuhlesichoRCB Brleachaif @bl pcht thig 2r.ear  of
the di st r’lthME 'v@tE}e E@Hlsﬁidhqﬂnt?bﬁm; Qe FQ%deeﬁlgkﬁénge%i mbl[? ?‘t o%ﬂcﬁgdtetn%?o JAR film

recess 4%& ﬁo[) are sItuated ousi ng
| ayer 47 t3hér b Fﬁlf’rﬁt%ais%’f‘%t?,dﬁs axgw ofpgircholynyd ajopgside P’@I%ﬁ}@“@?@é&%‘i‘%f si gnal s
from the pri ntTe individnag giotipstvd aretlty 2dor in@ hbladisvtirdivaded Réderlly @ hir@fangifar stpor t ed
by the | allihdakesoit bUGL M. elhiiiforRla: B HOS LBl AL b QiIRh Hlcl\th onl AT NAL ed
stack 36 and assocl ated conponents are best S bed Wt K rence to

Figs. 7 tPaaHayto amgspectiveprigiehipct s the di stribution nol ding cover 39 forned as
a pl astics nolTdk ngdeasndact RE Iﬂudruﬁglaﬁbr 5D URGDRIES Qfder@t&s irdobs@R1589 Ed@h gats 48 Wh' ch

serve to ead caver 49 th e
an ink tr gﬁ%@’ el ‘gﬁt &ggpc%ﬁ%iéog TS oer’lteWo SR AR © “tnh°16§33 %f’rﬁggrféo‘ﬂﬂeh duct
from t he dirgstipn “@WEW aeresh ghe dayersi2k  Meppvisr hales |83 (gt é3)cielnteir ah&i the ogrmbanduct s 51

in the uneesSsadod intFipe 14, dh&tds Wbk 0L MBI Gt 1Rl ke Afst LliGsildkcedldCiss 40 have
correspongll n dl_t nsfer ports 50 conmmunicating with respective ones of the
ue

transitiona ts 51. The transitional ducts 51 are parall el with each
ot her but  andhestcend daver 5p indudts arrais pldots §7 cdch esceivike id Gors odkofsie vaderside | i ne up
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to be descri bﬁ_g g\{v 'g? rst | ayer 52 incorporates twenty four
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forty ink foreach 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. Ft 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




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

hol es 53 are fornmed generally in a rectangular array wth aligned rows of

i nk holes. Each row of four ink holes is aligned with a transitional duct
51 and is parallel to a respective print chip. The undersurface of the
first |ayglasbsgs i ncludes underside recesses 55. Each recess 55 comuni cates
with one of the ink holes of the two centre-nost rows of four holes 53
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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
passes through the micro-apertures 44 in the nozzle guard, thus preventing the build-up of any dust or

unwanted contaminants at those apertures. This supply of pressurised air can be turned off to prevent ink




fact be conprised of discrete co-linear spaced slot 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 chip-slots 65 which receive
the chip and nozzle guard assenbly 43. The TAB film 28 is sandw ched
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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 nozzte surface. This serves to reduce evaporation of the ink solvent (usuatly 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 s rotated so that the exposed blotting portion 81 is located in the ink ejection path
opposite the nozzle guard 43. The exposed blotting portion 81 is an exposed part of a body of blotting




means of the air valve assenbly shown in Figs. 6 to 8 20 and 21. Wth
reference to Figs. 6 to 8 wthin the air duct 41 of the printhead there is
| ocated an air valve nolding 66 formed as a channel with a series of
apertures 67 in its base. The spacing of these apertures corresponds to
air passages 68 forned in the base of the air duct 41 (see Fig. 6), the air
val ve nol gixagsg bei ng novabl e longitudipally within the air duct so that the
apertures 67 can be brought into alignnment wth passages 68 to all ow
supply the pressurized air through the |am nated stack to the cavity
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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.

Figs. 26 and 27 show attachment of the illustrated printhead assembly to a replaceable ink
cassette 93. Six different inks are supplied to the printhead through hoses 94 leading from an array of

female ink valves 95 located inside the printer body. The replaceable cassette 93 containing a six




the platen nenber 14 is rotated so that the exposed blotting portion 81 is
| ocated in the ink ejection path opposite the nozzle guard 43. The exposed
blotting portion 81 is an exposed part of a body of blotting PAK34-SG 9
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
detai |l s opabhgs pl aten nenber 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 fornms the platen surface 78 and receives the shaped
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102 under either end of the capping assenbly biases the assenbly into a
raised position, maintaining cans 76,77 in contact with the spacer
projections 100. The printhead 11 is capped when not is use by the
full -wi dth capping nenber 80 using the elastonmeric (or simlar) seat 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 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 nmenber. 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 adjustnent of the distance

bet ween 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 I 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 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 optical sensor detects this novenent of the flag
menber and the PCB responds to the detected paper thickness by causing
conpensatory rotation of the platen 14 to optim ze the distance between the
paper surface and the nozzles. Figs. 26 and 27 show attachnment of the
|IIustrat@Q‘€&gnthead assenbly to a re Elaceable ink cassette 93. Six

di fferent s are supplied to the printhead through hoses 94 | eading from
an array of female ink valves 95 |ocated inside the printer body. The

repl aceabgg gpssette 93 containing a six PAK34-SG 10 conpartnent ink

bl adder and corresponding nmale valve array is inserted into the printer and
mated to the valves 95. The cassette also contains an air inlet 96 and air
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to a transygsaflofne RS hiRQSieddi@) W thin the structure, which
transversely located position aligns with an aperture formed through an
adj acent | ayer of the structure via which at |east one of ink and air pass
to the print chips, the nethod including selectively supplying different
inks to pre-determned ones of the holes to thereby transfer the different
inks to the printhead chips as required and selectively supplying air to
predeterm ned ones of the holes to thereby transfer air to the printhead
chi ps as required.



