WD 02/ 34534 PCT/ AU01/ 01320 NOZZLE POKER FOR MOVI NG NOZZLE INK JET Field of
the Invention This invention relates to an ink jet printhead. Mre

particul avdy2/345Be i nvention relates to a Nozzle Poker fopCMavhnigi3dMozzl e
Ink Jet. 5 Background to the Invention Mdst ink jet printheads of the type
manuf actured using mcro-electro nechanical systens (MEMS) technol ogy have
been proposed in a construction using nozzle chanbers forned in MEMS

| ayers on the top of a substrate with nozzle chanbers forned in the

| ayers. Each chanber is provided with a novabl e paddl e actuated by sone

form of actuat f F kg e oci at ed
with the chanb&()%%{:l’ (gg}stEBf FQWMQ:WNQW%‘EQNZ'&JQW or.
Such a construction is typified by the disclosure in ny International

Pat ent Appield ofitbe IRgentida®/ 00894. The present invention stems fromthe
realisation that there are advantages to be gained by dispensing wth the
paddl es and cBusinmentionkeldtesps an ket frovicead. Maepttieulndyzhe invéhtidoyrelates

decr easi t e.no It has been realised that this
can be agg J@@G%I%@¢Eéﬁ§£ﬁ@“%ﬁézgﬁﬁﬂg¥gr to nove the nozzle itself
downwardly in the chanber thus dispensing with the paddle, sinplifying
construction and providing an environnent which is |less prone to the

| eakage dBackgréundiothenhmmtiohanber. Summary of the Invention 20
According to the invention there is provided An ink jet printhead

i ncl udi ng: a NabstfisK jet pritheddo 22 tresysanbndaapice dsing ngE©cdledroopschahichink t owar d
a surface to be printed wherein, each of the nozzl es has an actuator
oper at i vely e@é@@M@dW@"&Wé‘ﬁé@ pesnavoRasest iIngoransEvctios s mgmeasle chambees uat or

i wnerar il Attt e G PR AR IO BT 00T
i s confi guyeed Eehekimbe it providpd vith aperitle paddie 4digatedB§ sonkOfoih @l awhgor t he

roof portion npves away fromthe surface to eLect the ink. Preferably, each
of thd0nd27piss kaufltaﬁlé@p theeuahidbe nearlerssesdited with fezhambenaprigiecepaiedd to be
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International Patent Application PCT/AU99/00894.

The present invention stems from the realisation that there are advantages to be
gained by dispensing with the paddles and causing ink drops to be forced from the nozzle
15 by decreasing the size of the nozzle chamber. It has been realised that this can be achieved
by causing the actuator to move the nozzle itself downwardly in the chamber thus
dispensing with the paddle, simplifying construction and providing an environment which

is less prone to the leakage of ink from the nozzle chamber.

Summary of the Invention
20 According to the invention there is provided An ink jet printhead including:

a plurality of nozzles each adapted to eject drops of ink toward a surface to be printed;

wherein,

each of the nozzles has an actuator operatively connected to an apertured roof portion
such that the actuator moves the roof portion away from the surface to be printed to eject

25 the ink; wherein,



5 Preferably, the roof portion has a sidewall depending fromits periphery
to telescopically engage a peripheral sidewall extending from an opposing
fl oor powoorn34se+ define the nozzle chanber. Preferably, Barduprej3zction is
an el ongate poker nmenber, the free end of the poker nenber being
positioned to protrude at |least into the aperture in said nozzle when the
roof 10 portion is noved downwardly by2the actuator. Preferably, the free
end of the poker menber protrudes through the aperture in said nozzle when

the roof porti@bjetSolRUBH HOWONR dlo¥nBYurd @ S&drdahRhgh BX %&fu?@llnxhe tde poker
menber is an el ongate upwardly extending pin, suppor? the floor

menber . I®riprewberathe yooft foeti omdudstaviay fntolnetharsdefmea/ﬁormgacsmbsnk ate comuni cat es

with the nozzl e a ro enln in the floor portion, and
wherein the IZ%G\;SFE‘%E‘/H Ofttﬂ%“%zggeﬁgﬁ’?}éer §“§§Fﬁﬁ'6‘ﬁdélﬂ’zélﬁc arB‘i’fir&Q%pt%rrber
ext endi ng,ackEsticadith RARSM ﬂ%asBéﬂleon%?ﬁHrﬂﬁﬂd@ﬂyﬁ’& shbgrald aw ngs

Not wi t hst andi ng any other forms that nay f hin 1ts scope, one
preferred formof 20 the invention will now be described by way of exanple
only with reffesfernbly, the robieportior baspesigawadl @pavdimgﬁo'rrntwmi@heryMg | is a

partially cutaway perspecti.ve vie nozzl e ink_ jet assenbly,
Fig. 2ig° ISSCQPWﬁ%E E\;},ppgplﬁrg SquW@h(S’\ﬁeHg Rg)%é’hap%féf @gpglﬁlopﬁ% novi ng
nozzl e beRfine GRUDZNE cBadb@P of ink to protrude fromthe nozzle. 25 Fig. 3

is asimlar viewto Flg 1 showi ng the nozzle returned to the ori gi nal

position and. a drop ink ejected fromthe nozzle, Fig
cross- sect i orndfieiAP %S%lﬁ,pﬁﬂ@ﬁl@ﬁ%arpﬁlengqt%gol@f Wq@e&ﬁbeafrﬁﬁ E@@éhf‘smﬁéﬁ in Fig.

2. Fig. t

nozzl o pdlal B ReTEaPARER? Rebeh Rl i ARt Ak B S RLRBOREY
Fi g. 350 shmutiomgis nieveb @ndnaatdipbpthelnenibtoand a drop of ink protruding from
the nozzle. Fig. 7 is a simlar viewto Fig. 5 showing the bend actuator

strai htened i nk bein ected fromthe nozzle., 5 Fi 8
is a gl milar J?fgW%[]yo t}iﬁfg&qnd\ﬂftﬂ?ﬁﬁﬁ °g ngg%rrRrPHH@eséﬁﬁoué@\Hﬁ? aperiye ipsaid 5 2
simlar vieWethehitige roBf PbitiBn i o RPIIW WGy RS AGh4iGE or renoved and

Preferably, the poker member is an elongate upwardly extending pin, supported by the

floor member.

15 Preferably, the conduit in the underlying substrate communicates with the nozzle
chamber through an opening in the floor portion, and wherein the lower end of the elongate

pin is supported on a bridge member extending across said opening.

Brief Description of the Drawings

Notwithstanding any other forms that may fall within its scope, one preferred form of
20  the invention will now be described by way of example only with reference to the
accompanying drawings in which:
Fig. l is a partially cutaway perspective view of a moving nozzle ink jet assembly,
Fig. 2 is a similar view to Fig. 1 showing the bend actuator of the moving nozzle bent
causing a drop of ink to protrude from the nozzle.
25 Fig. 3 is a similar view to Fig. 1 showing the nozzle returned to the original position
and a drop of ink ejected from the nozzle.
Fig. 4 is cross-sectional view through the mid line of the apparatus as shown in Fig. 2.

Fig. 5 is a similar view to Fig. 1 showing the use of an optional nozzle poker.



showi ng an optional constriction in the nozzle chanber. Fig. 10 is a
simlar viewto Fig. 9 with the upper |ayers renoved, and Fig. 11 is a
simlar Wwew/s434ig. | showi ng the bend actuator cut awayPCEA#0t/6u320 10
actuat or anchor detached for clarity. It will be appreciated that a |arge
nunber of simlar nozzles are sinultaneously nmanufactured using MEMS and
CMOS technol ogy as described in our co-pending patent applications
referred to at the beginning of this specification. For the purposes of

clarity, thePe0BSE i bigdila@Riedf todgl NeHowi Atttk beMKadt@itoneae hed abRReMK | 15
now be descri bed. Wiereas in conventional ink jet construction of the type
descri bed@rotrdingfrei dhveenozelef er enced co- pendi ng patent applications, ink is

ejected fro ozzl.e .chanber e .noyenen f a paddle within the
chanber, acg%? iﬁ%aflgnfaﬁéleﬁvrt@slﬁét§ iHWé‘.‘*& 5\{‘8PBT%%C?%WQ‘?%@%%C“GHPE%HW Pwith
and ink iosirfl RedLgeddd PotdhaRoQRENI Ng (nozzle) in the upper surface of the
20 chanber which s noved downwardly by a bend actuator, decreasing the

chanbér vol uleg. 3anasioalas viey tiorfkgt lowiskous jtiecpardonsuoaghy.t he nozzl e.

Th hout thi if.jcation, the t " | e" is to be understood
ol cmont - def P16 S0° aTHBERIEHGO e Tt LR BREAn ferd Eor L L Kor e, the

relati Veslﬁ&i’/iﬂ? an WPR&Tal c@3Bctioh QMEe noBd cRAfbdrar ternms are used with
reference to the acconpanyi ng drawi ngs and are to 25 be understood to be

not in any whie desta similaveenriotthe ovitetieappariagfs teneviedkandet nozzl e in use.
Referring now.to figures 1 t .of the acco nyi ng drawi ngs, .the nozzle is
const ruct ed fﬁ‘i%ﬁf’%ﬁ?’ﬁﬁ’f ‘é‘quB% IMf%BWIWﬁ%g%)@c%H@ig%ﬁt ﬁl‘éﬁ?ﬁﬁ?‘ﬁﬁ‘ean i nk
suppl y ag@cﬁgﬂéfglcgor&g@ﬁﬁgd{lg)rtclfglﬁy_gh a hexagonal opening 3 (which could be of
any other suitable configuration) into a chanber 4 defined by fl oor

portion 5, r&ofillderapprsaiatddnat ajergeplmbat ofssidBavalozsled amrsim8ltBOowdy ch over | ap
in a tel escopic nner.. Sj | s. 7, dependi downwardl y from roof
portion &anaﬁéfuéﬁr@%wawwgﬁ g% Wﬁwl?ﬁﬁél‘gﬁﬁ%gﬂé“ B AREHINg BRfeDh n

si deval | gpflicahbksltefef8R NS tHPVEYi Mg bF B8 pbAREaRAr 1 on 5. WO 02/ 34534

PCT/ AU01/ 01320 -4 The ejection nozzle is formed by rim9 |ocated in the

roof porti onFar the parposas od efaritie theconsimentiongf o indi iduadjielc jeit oozzbe alomkw{lr om t he
nozzl e chamher as.bvvi |1 be described further below. The roof portion 6 and
downviar df9Y PESEHEPHY si dewal I's 7 are supported by a bend actuator 10

typically maggneihs o cdrd¥fichal ST Dndrl@bh 8f B RASAMII iR bEE btk ch 1's
referenced co-pending patent applications, ink is ejected from a nozzle chamber by the
movement of a paddle within the chamber, according to the present invention the paddle is
dispensed with and ink is ejected through an opening (nozzle) in the upper surface of the

20  chamber which is moved downwardly by a bend actuator, decreasing the chamber volume
and causing ink to be ejected through the nozzle.

Throughout this specification, the term “nozzle” is to be understood as an element
defining an opening and not the opening itself. Furthermore, the relative terms “upper” and
“lower” and similar terms are used with reference to the accompanying drawings and are to

25  be understood to be not in any way restrictive on the orientation of the ink jet nozzle in use.

Referring now to figures 1 to 3 of the accompanying drawings, the nozzle is
constructed on a substrate 1 by way of MEMS technology defining an ink supply aperture 2
opening through a hexagonal opening 3 (which could be of any other suitable configuration)
into a chamber 4 defined by floor portion 5, roof portion 6 and peripheral sidewalls 7 and 8

30 which overlap in a telescopic manner. The sidewalls 7, depending downwardly from roof
portion 6, are sized to be able to move upwardly and downwardly within sidewalls 8 which

depend upwardly from floor portion 5.



5 constrained by a non-heated cantil ever, so that heating of the Joule

heat ed cantil ever causes a differential expansion between the Joul e heated
canti | evayoanghsshe non- heated cantil ever causing the benBCEHAU0NHeS20 10 toO
bend. The proxinmal end 11 of the bend actuator is fastened to the substrate
1, and prevented from noving backwards by an anchor nenber 12 which wll
be described further below, 10 and the-4istal end 13 is secured to, and
supports, the roof portion 6 and sidewalls 7 of the ink jet nozzle. In
use, ink is _SI[H@[&{dcﬂdn héizR & ermikaZA] fin ONBERAT intthE RISY BoRRA $2B8s 2o B&theORENI NY
3 in any suitable nmanner, but typically as described in our previously

r ef er enc &fcR8g faribe pigetiganfenk frapphe oetdloemmbphanwilt bd desdelsidrfedherdbetjvect a

d f ink f t nozzl hanber. , 15 el.ectr ] t i ied t
the bend act dEer I € SRR i EPeras Gotlsras Reobopeb Py AR hown | n
figure 2agneomyeydiéifly Rl upQrldyeRs f@nﬁﬁmvxl%mélwéat][ee\ea{tﬁe»te?evlhﬁahqg;nbpor tion

5. This relative novenent decreases the volune of the nozzle c er,
causi g icakstraiediyl agwnelpaked ghytile varpsegthatt Heetimpatzthe Joulerh@atadscanhitamar @tusdsd

(Fig. 2) where it is for to.a —droplet by the suyrface tension in the
i 20" ARG isBans B 1R 1ol BRI P S N BorE R TR0, ¢ he
act uat or ch@yes the bbd adiRosSto Bitghy. configuration as shown in figure 3 noving
the roof portion 6 of the nozzle chanber upwardly to the original

| ocati on. Thdhapmeimnahendfl 1tdfeheplaanidiaatulator finfasteded tokhe ghibspatetl, dndl avuses] t he
droplet to continye to ve u rdly formng. an .jnk dro as shown in
Fig. 3 whicCh™os™sr 8flé%?rg§b¥)ﬁ“ gr\%,\?%f’ﬁ@e : Ffa@e?fgwﬁ%@Peéa?cr%sé?wh%{vﬂ@w, article
to be;25 2R tHY B8tal dnld 18NE sdcBFe®iOfanliREpH SMCINE I O8F poktiéh @Wéiﬁ'&ya’%ls'mffthﬁor
portion 5 is relatively large conpared wth thpe cross-section of the

nozzl e clidydsenozuted the ink droplet is caused to be ejected through the

nozzle rim9_upon. downward movenent of the rpof portion 6 by viscous drag
in the si dewd? ﬁ%e Fip H@PQB%W%F}@ npzzlg cham erttﬁ@ug B?ﬂs%ec%_ ReBINgeHi ng from
the 30 i aky 5@B®MRAdnet, Mt tyPRAWD s SQchiB&L ig%Pbﬁgio%slyTﬁfe&ngéd Hrfidction
from many previous forms “of ink jet nozzles where“the "bac ressure" in

t he nozzpeteghepphieationhi Bfhepatis dssitadeo ejekt 4 droploé i feah etk tdmupbmble amozz! e
RSB SR RS BaP RS PGB SeibBend B2 T334,
SOLe bAoA, Ay ROk bt e B e
portion 5. This relative movement decreases the volume of the nozzle chamber, causing ink
to bulge upwardly through the nozzle rim 9 as shown at 14 (Fig. 2) where it is formed to a
droplet by the surface tension in the ink.
20 As the electric current is withdrawn from the bend actuator 10, the actuator reverts to
the straight configuration as shown in figure 3 moving the roof portion 6 of the nozzle
chamber upwardly to the original location. The momentum of the partially formed ink
droplet 14 causes the droplet to continue to move upwardly forming an ink drop 15 as
shown in Fig. 3 which is projected on to the adjacent paper surface or other article to be
25 printed. -
In one form of the invention, the opening 3 in floor portion 5 is relatively large
compared with the cross-section of the nozzle chamber and the ink droplet is caused to be
ejected through the nozzle rim 9 upon downward movement of the roof portion 6 by
viscous drag in the sidewalls of the aperture 2, and in the supply conduits leading from the
30 ink reservoir (not shown) to the opening 2. This is a distinction from many previous forms
of ink jet nozzles where the “back pressure” in the nozzle chamber which causes the ink to

be ejected through the nozzle rim upon actuation, is caused by one or more baffles in the



specific reference to figures 9 and 10, but in the formof invention shown
in figures 1 to 3, the back pressure is fornmed primarily by viscous drag
and i nk iwep2/s#34n the supply conduit. 5 In order to prevRPal/AUpKO132EBKI ng
fromthe nozzl e chanber during actuation ie. during bending of the bend
actuator 10, a fluidic seal is forned between sidewalls 7 and 8 as w ||
now be further described with specific-seference to figures 3 and 4. The
ink is retained in the nozzl e chanber during rel ative novenent of the roof

portion Gmandidd RO AO6HtheRofzlddhakiber. IBA iof chRAub @ScAlbelligy witdgwal I's 7
and 8 which 10 ensure that ink is retained within the nozzl e chanber by

surface treMERDROZZIRDINKNHGtT dredype drsebed abope,awiloial ba furdirey déscnibedjbdowetitheen
downwar dl y_dg iLng .si.dewal| 7 and th t ual.l facing surface 16 _of the
upwar dl y ° %Cbﬁcﬁgﬁ@%ﬁn% QAR 983.ndﬂ@’ g‘&ﬁ“ ﬁ?r?éfrﬁé?f [ egté%rhShiong—‘P deurs dig 3, j nk
(shown ashabgaipessiiaderbres plinlafily 354 5c@ub athoMnbi R, i i

bet ween the d(g)kc\/\;rfwtzlardl y depgndiang}rf}?\gewal I ‘% gné ]?Iﬁl\%\g%dﬁ?%lcéggﬁ?%%wlﬁhe
upwar d y ext émdideytospraesmalink Ieakiby fromehpnozdlenhantef dudes donmtisn dledatihg whi ch
ensures that. the.,ink "self seals' . across free.  opening 17 by surface

t ensi on, b ueng SFEhﬁZ)eB? 8@8“8? g(iia‘:ﬁuﬂﬁc S?a?f @F%B@&I@F%?g?‘ﬁallﬁrﬁ%’r‘i &% Whke
provi si omofyte fafher deKcrMRdGITTRYCiEE ¢aBRNENS ﬁgifré@ﬁuf@mi on restraint due
to inpurities or other factors which may break the surface tension, the

upwar dl y depéadilnig refeedin the@orade phiaontied duringreldieve foooveneht efrthaipodr dl y
facing channel. having naot only.20 the .inner surface 16 but spaced apart
par al I el p8ﬁ{0élr6 asrglrfﬂ%ogé)o’ciig’r‘f%l?%ﬁhﬁée%nﬁ“gﬁ ugs Béléﬁﬁ’élealisgy%(f %\A‘é’gﬁht he two
sur f ages end¥y thahnkds eRSin&S G ARINNEe hE218 dafibs AN TBEH;

surfaceseg and a16, over?l ows innto t he U—shagg%ggﬁdgﬁﬁég?lo\ahgrggﬂllg\?ﬁgéﬁ%}gt ai ned

rat her t maprovided e kengfinesgapdstveehelosumbatie defenting sitewall§ aititlat @utubly t hi s
manner, dual Il _fluidic seal is. forped ich is effective in retaining
the ink \?\ﬁc_tlrfﬁ %%%H%b%ﬁdPW8ﬁﬁ¥ Q?H?Eélﬁéﬁlgewﬂgg %Ca_Hi’&F[?é@ﬁ Sedy Fegiditpe
descri beghi @Bh&RiEs 2 HaRWhad RENN Retr AR W R3h 1 Snall dpetifire YlBFidnARL € 1 n sone
situations to provide a "nozzle poker" to clear any inpurities ich may
bui | d up dawnwardly éependingsslewpl fiang imnatd émss 6 of theapvantly exterdingjidewalon of a

dr opl ragmthe .no e, under tuation. A configuratjon of the present
i nvenﬁ oﬁ?y "i%“&llgvo !Je e %‘g%"iﬁﬁé’f Ighenies tléf‘tﬁlifv‘inggse#%fﬁllse?‘?rﬁ’é@_ fret is
shown i nob@ﬁn@@’ﬁ@ﬁ@@ﬂé&b%sfdn?ﬂﬁ@t% tRe clgse;{%gxﬂnit Hdn& g 1S simlar to

figure 1 with the addition of a bridg across the opening 3 in the
fl oor of thelmordet o rodkeriyevisioo fovdniy ik whichonayt esdaperihaipueacel teyision repdinng

N NI NN W TR N M
depending sidewall 8 is provided in the form of an upwardly facing channel having not only

20 the inner surface 16 but a spaced apart parallel outer surface 18 forming a U-shaped channel
19 between the two surfaces. Any ink drops escaping from the surface tension between the
surfaces 7 and 16, overflows into the U-shaped channel where it is retained rather than
"wicking" across the surface of the nozzle strata. In this manner, a dual wall fluidic seal is
formed which is effective in retaining the ink within the moving nozzle mechanism.

25 As has been previously described in some of our co-pending applications, it is
desirable in some situations to provide a “nozzle poker” to clear any impurities which may
build up within the nozzle opening and ensure clean and clear ejection of a droplet from the
nozzle under actuation. A configuration of the present invention using a poker in
combination with a moving nozzle ink jet is shown in the accompanying figures 5, 6 and 7.

30 Figure 5 is similar to figure 1 with the addition of a bridge 20 across the opening 3 in
the floor of the nozzle chamber, on which is mounted an upwardly extending poker 21 sized

to protrude into and/or through the plane of the nozzle during actuation.



As can be seen in figure 6, when the roof portion 6 is noved downwardly by
bendi ng of the bend actuator 10, the poker 21 is caused to poke up through
t he openiw@onsssthe nozzle rim9 and part way into the bubPgi/agoi/eis2adr op 14.
As the roof portion 6 returns to its original position upon straightening
of the bend 5 actuator 10 as shown in Fig. 7 the ink droplet is forned and
ej ected as previously described and thg.poker 21 is effective in

di sl odgi ng or breaking any dried ink which may formacross the nozzle rim
and whi ch woul G QtiRQEM ﬁelgreekwﬁ&qhg%%bemohta WinhdveBYORRRERS) B Bichdidat as
the bend actuator 10 is bent causing the roof portion to nove downwardly

t o t he paodithd emdshowarilf, e gokd,2Itiheauwsablo ppde tupahrotph the apehiag b thetmozilbe
floor %rtlon 5 cau3| the nozzl e to nove into an orientation which is
not paraﬂpg ZWBPWHQW§GP¥H: F@"@@“éé?ﬁtéd at the point of formation of the

i nk droplet. Ahis r&{f& dcﬁl]E(’S Rarns fo i F)Sﬁﬁ@lgu omﬁi%taﬁﬁ%ﬁft}@geﬂdﬁk

droplet 15 to be g)e romthe noz a d| ectio I's not quite
per pensli catuatortl0 at kisovpd anBigoT theliek Hiopizt 1s[forrh¢cbainc5ejeaneﬁ isprevieussy datebaf
nozzles in general This would result in inaccuracies in printing

parti cul &g f‘a%"‘@b%%lsrf‘é%f Hesinriglopang oy tratkdpe 4y dreddnk Whighamey @ﬁna?ﬁtpsat her
nozzl es i godid fif amhléwabﬁﬂ'dt%r&fgg%ﬁkk%e1% Zfction. The correction of

t hi s non-perpen |cu movenent can be achi eved by providing the nozzle
rim9 with arIt afybogiprécdabd shape teshead actbator L @ arient seeingitine foofpardoBto The

nozzle is ically wder and flatter_across the end 22 which is closer to
t he bend fa%% MaWvally to Hig nosition shewiy Figne thoraof pertiondits aglayedoshe hpgich i s

furt hg5 NEor § %s%n%ﬁh%ﬁ%l%tﬂ'f@\{ﬁBto RN &8 R Wi Qs 'ﬁgt }ﬁd‘.raﬁeh‘tao Q3 Glfeel | M at

end 2 i'ncreases orce of the surface tension at narrow part of
t he nozzlte be pastet}atnige peineofifetmationmiviecink drdpdetc G hisnatienatied, ibyotador@eted4A in
t he dlrectlon toward the bend actuator, as the drop is ejected fromthe

nozzl e. THPWd paise fhsrink dr%ledéﬂg be giscle krom s nprzle ing fi@ettlioa Whigh iERot s not
per pendi Cdglllt?g)extpg Iaﬁf @gﬁ g%é bpﬂe‘ﬁo@f‘@?rﬁaﬁ 5 ah8% <§ Bl Qb iale nbé’ﬂés% %Qnetr%h

corrpensat rientation e roof portion at poi nt 25
of i nk drTips Wp&ldtrefmlﬂ't in Byaccaraeiesiid pmttlagj pmmmgaﬂm ﬁbli’r&pﬁ)zalﬁdnﬁthaé aﬁélﬁéd stics

of the nozzle rim9, it is possible to npl etely ensate for the
tilting dhophdiregion aﬁ%Pfh@éﬁwlwn.arsigff%lztufamcaﬂy ampseen%f%ﬁ@} the ink drop

fromthe nozq} & cbfe 1g(ﬁﬁﬁﬁmgﬂggg{B%g@bﬁ%b@&n&ﬁc%ﬁﬁ?%ﬁﬂgkgﬁﬁéﬁgﬂﬂng e+ he

Al t hough, escrl abov pressure eln

nozzl e %zﬁlhambemnmn d3gmpictvdat sithpbyis vdnsatlearirsagn infigure 8s WpphyzgoRdUi t S,
it is also pgossible to g%ovide a nnving nozzle ink jet with back pressure
by way oftyRicallyghides anghflatics agrops 1Be poth22 whishds flesetrﬁeth?dﬁfléctuatﬁréo and is

constri cti 4RweSadd, err%quhl)/tecﬁ) LOMa%R i fs'}ﬁrtﬁéfg%gl‘ﬁo% {h%)f)%ﬁé alfarl2 nl“lﬁ?

20 narrowing of the nozzle rim at end 23, increases the force of the surface tension at the
narrow part of the nozzle, resulting in a net drop vector force indicated by arrow 24A in the
direction toward the bend actuator, as the drop is ejected from the nozzle. This net force
propels the ink drop in a direction which is not perpendicular to the roof portion 6 and can
therefore be tailored to compensate for the tilted orientation of the roof portion at the point

25  of ink drop ejection.

By carefully tailoring the shape and characteristics of the nozzle rim 9, it is possible to
completely compensate for the tilting of the roof portion 6 during actuation and to propel
the ink drop from the nozzle in a direction perpendicular to the floor portion 5.

Although, as described above, the back pressure to the ink held within the nozzle

30 chamber may be provided by viscous drag in the supply conduits, it is also possible to
provide a moving nozzle ink jet with back pressure by way of a significant constriction

close to the nozzle. This constriction is typically provided in the substrate layers as can be



WO 02/ 34534 PCT/ AU01/ 01320 -7 clearly seen in figures 9 and 10. Figure 9
shows the sidewall 8 from which depend inwardly one or nore baffle nenbers
24 resul Wwag@2s453an openi ng 25 of restricted cross-secti onPCi/AwmetIERE] Y

bel ow t he nozzl e chanber. The formation of this opening can be seen in
figure 10 which has the upper |ayers (shown in Fig. 9) renoved for clarity.
This formof the 5 invention can permt7the adjacent |ocation of ancillary
conmponents such as power traces and signal traces which is desirable in
sone confdgiyakéPistidns 9 HEMed 4e® Abwk iR TR ANR rBRAFHiEh bdPenll Blwardly

Al t hough the use of a restricted baffle in this manner has these

advant agewmie drtmore baffle mesubers24 resalting myar opeafrig 25 ¢ofi murited ctdsesevopal e chanber
whi ch may. unduly restrict the speed_of operation of the printer in sone
uses. 10 FHECHY 0§ u%FBPZ%F & b7 fEaKoLA BISRRNEeHARPBEEEARL | | ever
28 posi timnRrd 10 AARNGaS RAPPEERLEY (GRWhIih BYED) fdnd Rl TGLIRkty! Rfiisd nd 13
needs to be securel yaancﬂg)lped BIto(prevént e?gq?lljve m)vemext Hﬁles?\l?v]zltéghthﬁe
Joul e heatechtivarctn pewer th2 8djancht idvetioonf hedtlag coopnhddieseh a2 Porer trdves
proximal end. 11  whil e nmakin raovision for the supply of electric  current
"nto t he Saui@ahEResyDichit APpBle 1 omereRliauraions BRI aF Hclhe Toving ch | s
15 provi degfelnig; Hﬁhﬁrﬁ%‘ﬂt OPld Gur8Lihia8d BAYIENE s RARRHAL | de
portions 31Z§ar(1:hJe havi n tﬁe?r (?t)éwer en%sgfﬁgrne s?%t oe,r o% Hggﬂaedg%relggghﬁt he
subst r at el@Gresulltsen b domget fedifi tohie fdrehe temlt chatmbedt which may dddslyaperictghares gr eat
rigidity to¢ e end wahl 30, preventing any bending or deformation of the
end wal i SBB°% | PEFAAN OHthepEindiTHR 698 BSe86 on novenment of the bend act uat or.

20 Thgg non- heﬁ?qun&Q&E&tbﬁﬁﬁfch%?f&r&eﬁ”’fﬁﬂ Qﬁﬁl%éa gfé&gwmglngr' %glﬁag&f%ﬂgéng tabs

32 which are located wthin recesses 33 In e giving further
rigidity aboatdnpn-bemerd ¢angilever?jdineel arthealivatenddBureds totte saaeljaatteted
cantilever 29 and the Joul e heated cantil ever inthe vicinity of the

28
anchor 27° Preyepiyelativg moxpmentpetyeeatheifulehrategicaptileveseafandthe agrsheated )
| i : i t
securely éﬂﬁlle(/érrﬁ!aYt&gﬁggﬁ%qj?%@isl,Wﬁ%&ﬁmgffn%ws}/&l %P&%%p;élg%?%l‘g@% e

Joul e heated cantilev e non-heated " cantilever prevent I'n the
vi ci ni ty aofretthietcathe hare hddedscanagvkt 28.i FigerHdnheds dfefancha@n@ywitith ismovenent  of
'5° S ROVl AU hapedZonRguration having a bass pofiion 30 and side podions 31 cach | o2
-8- i n shap gurafion having a portio portions 31 each
having their lower ends formed into, or embedded in the substrate 26. The formation of the
bend actuator in a U-shape, gives great rigidity to the end wall 30 preventing any bending or
deformation of the end wall 30 relative to the substrate 26 on movement of the bend
actuator.
20 The non-heated cantilever 29 is provided with outwardly extending tabs 32 which are
located within recesses 33 in the sidewall 31, giving further rigidity , and preventing
relative movement between the non-heated cantilever 29 and the Joule heated cantilever 28
in the vicinity of the anchor 27.
In this manner, the proximal end of the bend actuator is securely and firmly anchored
25 and any relative movement between the Joule heated cantilever and the non-heated

cantilever prevented in the vicinity of the anchor. This results in enhanced efficiency of

movement of the roof portion 6 of the moving nozzle ink jet.



1. An ink jet printhead including: a plurality of nozzles each adapted to
eject drops of ink toward a surface to be printed; wherein, 5 each of the
nozzl es Me@ozsusatt uat or operatively connected to an apertBR€®dUPB@B2QOrti on
such that the actuator noves the roof portion away fromthe surface to be
printed to eject the ink; wherein, a projection within the nozzle is
configured to extend through an aperturge-in the roof portion when the roof
portion noves away fromthe surface to eject the ink. 10 2. An ink jet
printhead as clainmed in claim1l wherein each of the nozzles further

i ncl udes Gaimssoci ated nozzl e chanber adapted to be supplied with ink via

at least on Condlrgtt' !X/E an H}ndﬁrl?{%@ Substrate. 3. An ink jet printhead
as clainmed in claim?2" &P ‘thEe ‘portion has a sidewal | depending
fromits perhphghity bPnéLhR6AP GBI BRIBEBP SRR kRIRE %'sm%%%%k' %éd;

extending from an opposing floor portion to define the nozzle chg er. 4.

An ink | ethepginnt head as clained in claim3, wherein said projection is an

el ongat e poker rrclgfrmer, Eh free end of the }poker nber bei ng paositioned to
protr gde at SFLRYiNG Re7gies Ras apastuaiPeonerptesl oFORBLET L O SRS HET FRob POBIMt i on
i's noved sdoymuehe hituldr bhB6es tﬁ@I’d&ﬁ%}@ﬁionzaglaggrdmtffﬁgggh&ttoFB'é'tp?itng;ﬁqg eﬁﬁt cl ai med

inclaim4, wherein the free end t he poker er protrudes through the

aper t ur e theninkawberpinzzl e when the roof portion is noved downwardly by the
actuator. 6. An . rinthead as clained in claimb, wherein the_ poker

k jet . | _
menber is an? Pé"I’JS%b)Q{“Z‘hHE rfmZ?eé&f%m&uw&_ tBie?‘nt,e_“% Hﬁﬁléﬁht WPSVUECHE#M 98t P
menber.  23rtion viien! th&rdof boibh Mde8dway frbhath888HcB t&%:&,@%tﬁh?ﬁlk‘!mer ein the

conduit in the wunderlyling substrate comruni cates e nozzl e chanber
through an openi ng Amink i pfihthead apdaimednn chid Iwhlestein eathhef theweszleand of t he
ngﬂ?ﬁ;? fittier lmsclusc{“elg gr? Elstsgglatcég n%zzqg Icf(ljzgrr?berrr% ap%fr:d toebxetsﬁgf)jllierc]igwi?}?irncl)<svsia gta}lez?st
one conduit in an underlying substrate.
3. An ink jet printhead as claimed in claim 2 wherein the roof portion has a
sidewall depending from its periphery to telescopically engage a peripheral sidewall
15 extending from an opposing floor portion to define the nozzle chamber.
4. An ink jet printhead as claimed in claim 3, wherein said projection is an
elongate poker member, the free end of the poker member being positioned to protrude at
least into the aperture in said nozzle when the roof portion is moved downwardly by the
actuator.

20 5. An ink jet printhead as claimed in claim 4, wherein the free end of the poker
member protrudes through the aperture in said nozzle when the roof portion is moved
downwardly by the actuator.

6. An ink jet printhead as claimed in claim 5, wherein the poker member is an
elongate upwardly extending pin, supported by the floor member.

25 1. An ink jet printhead as claimed in claim 4, wherein the conduit in the
underlying substrate communicates with the nozzle chamber through an opening in the floor
portion, and wherein the lower end of the elongate pin is supported on a bridge member

extending across said opening.



