PRI NT NOZZLE HAVI NG A NOZZLE POKER Field of the

I nvention This invention relates to an ink jet
printhead. More particularly, the invention relates
to a Nozzle Poker for Myving Nozzle Ink Jet.
Background to the Invention-NMost ink jet printheads of
the type manufactured using mcro-el ectro nechani cal
systens (MEMS) technol ogy have been proposed in a
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| ayers on the top of a substrate with nozzle C

formed in the |ayers. Each chanber is provided with a

novabl e paddl e actuated by some form of actuator to
Fibia' §¥8hé i enfiof drOp through the nozzle associated with
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the actuator. Such a construction is typified by the
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di spensing with the paddl es and causing ink drops to

be forced fromthe nozzle by decreasing the size of
the nozzle chanber. It has been realised that this can

BAIQ.% ,2” Idet\()etﬂew‘,%q]%ﬁl ng the actuator to nove the nozzle

dowWTwar n the chanber thus dispensing with

the paddl e, sinplifying construction and providing an
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wher ei n, ﬁmo jection within the nozzle is configured

typifediot ddischsotegh ngninggpeationelPatent tipplicatonfPGL/ALISN0894.

when the roof portion noves away fromthe surface to
€] qkk pkdintiif¥ention stems from the realisation that there arc advantages to be

gained by dispensing with the paddles and causing ink drops to be forced from the
nozzle 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 paddie, simplifying construction and providing an

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

Summary of the Invention

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,
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Preferably, each of the nozzles further includes an
associ ated nozzl e chanber adapted to be supplied with
ink via at | east one conduit in an underlying
substrate. Preferably, the roof portion has a sidewal
depending fromits periphery?to telescopically engage
a peripheral sidewall extending froman opposing floor
pordatlonf the nodféd s ahetuans sheratveyrb@mected & &1 afdryired roof
said projection is an el ongate poker nenber, the free
poghien %}thd*?é theAciatorfaoss thayePhBROIHes PRy frem the syifaserte be
Lhnto .t erture in said nozzle when the
prgltct)%(it%p %C%#%ﬁ&f’s‘bﬁ%@gﬁ downwardly by the actuator.
Preferably, the free end of the poker nenber protrudes
t hraoprgjectitre withy thelnezzlais confighrad avdxeendtrouhan apature in the
portion is noved downwardly by the actuator. . ]
rszf Rartpm phen theaoipnetion menpErwaydom the Yrgse © desidhicdny-
ext ' i . I
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opening in the floor portion, and wherein the | ower

end o e elopgate pin i s supported gn a bridge

me %f?fﬂ%_[}t AP APALIHEY %%&W%’S%@F%Pg Bppefs periphery to
(PSDplcalty el s s RCNAR, MRl 1A B bR fBfion o
defioe theafozvleehambant i on wi || now be descri bed by way of

exanple only with reference to the acconpanying

dr gy i n.which.. Fi.g, |, is . a partiall ut.awa

oer AR, de Pl esiond s oh e g BT inePnet B KRB qfp poler
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t he beng actuator of the noving nozzle bent causing a
rogfy Restient isimgvedslopmatardly by theoefuakms. nozzle. Fig. 3 is a

simlar viewto Fig. 1 showing the nozzle returned to

oh r 2 : ; e _
t & Fetehf Ble BBt R bRl inShEE b ot
saidli rbzklie véheafthd Rvef pption & msvabdehovidliyby tht gstudor.

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

by the floor member.

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 the invention will now be described by way of example only with reference to
the accompanying drawings in which:

Fig. 1 is a partially cutaway perspective view of a moving nozzle ink jet
assembly,
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Fig. 5is asimlar viewto Fig. | showi ng the use of

an optional nozzle poker. Fig. 6is asimlar viewto

Fig. 5 showi ng the bend actuator bent and a drop of

ink protruding fromthe nozzle. Fig. 7 is a simlar

viewto Fig. 5 showi ng the bend actuator straightened

and the drop of ink being ejected fromthe nozzle.

Fi Fig® ise sinBarmdiéwio Pige Wsh®vihg the Bendiabtuatet of e moving nozzle

portions cut away. Fig. 9 is a simlar viewto Fig. 8
befif ¢ansinga diep of ek dmaropade fraey thanerzle.enoved and  showi ng

an td LcEi on i : Fi g.

o 1E LR F AN AT bbb B Rl efi R e e
posiivh\iad a desirlo bk ejedtkd ifonthgindiztiar view to Fig. |

showi ng, the bend actuator cut away, and the actuator

andierd g staseediopal viey sirough themidiling opthegpparatis a5 glpwn in
Iﬁé t a large nunber of simlar nozzles are

i'frul t aneously manuf actured usi ng MEMS and CMOS

t edind 9@%irABardess td Pigd1 siovalp teonse @R ah BetiorARh&Me poker.

applications referred to at the beginning of this )

s pdig-f is asitaar iRy tq Kig. pelqyoiag shedfend jagluptoy bentiaad a drop of ink

[ f.an individual ink jet nozzle al one

mé§¥$3%%§#ﬁggaég%?ibed. Whereas in conventional ink jet

COIRE.Iig hisanilafvidWi e FigPs sEigsias kikestntl Ac@bior 3RAYRened and the
referenced co-pendi ng patent applications, ink is
drey elcink demegsinctedfenm the nowaleber by the novenent of a

pa W thin the nber ..according to the present
o 5 P B B E B RE By feai Tk s

ej agd adis hRiraug i toPigNs REth(tROAFAZER) anldbehd GctiBLFemoved and
surface of the chanmber which is noved downwardly by a

shpwing aacptiaed congdetiadsithgnazzle chetbamber vol ume and
e nozzle.

ST ik RSk Ve Plo b O W bt PEeR 8RS and | ¢

out R V§5eCi fFcalion,

be Fignderish g@etiaasiedrtodie MesHowiskefhe MeN@ adlatOP&N laWdy,amd the
not the openupg itself. Furthernore, the relative
&

actugtorgnchep getacheddpclatigwer " and sinilar ternms are used
{ acco r aw 1.J56- SG

B Rt L o
mdrRfdchiréd 131fg BMENMBan® OMOS &dhafloff ad diclibid ih@hur chpeiifs
pa{egt ;psp?ibations referred to at the beginning of this specification.

For the purposes of clarity, the construction of an individual ink jet nozzle alone
will now be described.

Whereas in conventional ink jet construction of the type described in our above
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 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
1156-SG



Referring nowto figures | to 3 of the acconpanying
drawi ngs, the nozzle is constructed on a substrate |
by way of MEMS t echnol ogy defining an ink supply
aperture 2 opening through a hexagonal opening 3
(which could be of any othert-suitable configuration)
into a chanber 4 defined by floor portion 5, roof
andaurd iodre idarstbodes bphetrialany siag eswaiidtie Gnahelofentitionhof the ink jet
overlag in a telescopic manner. The sidewalls 7,
&g downwardly fromroof portion 6, are sized

&Eﬁa & g R TR g A o B A e e B P i

coﬁstnmm @] 2aibsoate dzzvey a»fsMEM%dhﬂmyogy d@falﬂg@mahle gupphy
the roof portion 6 so as to define an o enin for the
apgitiets e thioksh p dexagnealinpsning 3dwaibeonidbagljany geher suitable

r . .
o RERLOA o e L IR 304 B Y pocier
sidvevatls dcihd StvaliicH Ovdrlapiin alidlyscopid enampelof’rﬁeas,y@v&llﬁ Q1 déprgdiag
Joule heated cantjlever which is constrained by a

%o rogh pprtiendr aresized fabe pllatq W@V@ﬂpwélyﬁ;m e
do"‘v%%%x b S3KFA ERHRA ARt B0 Bl aSERIEE o

c anfthel egacion paxé Bdfoirheal e Elotated By thd &)df?oﬁﬁzl’mcﬁ sold3@o
roximal end | | of the bend actuator astened to

define an gppingios the ejegtign of inkisom dar 1ozale ThevbprpsHuidideadegeribed
A %pchor menber 12 which will be descri bed
urt bel ow, and the distal end 13 is secured to,

andr lﬁumilqmrﬁon 6 bed deefwadltdependin@sidewslisdeaBIshigpofte@iy a
the inkjet nozzle. 1n use, ink is supplied into the

bepd astpaior Hahpegelly madagn of layemdarming adows rptpdeatilgver amich is
coﬁ&fa&t?ekal Jatedbc% éfe¥81 goalha%he%ﬁn% Sf ﬁlE:IJ Q&lg {1}68 antllever

previ ou Iy re erence IC& I ons.

catifeen differbstidlegpansidnibetvijet tlie Routh lﬁﬁate!dfcahﬂkvérraﬂﬁkﬁdlﬁm—heated
nozzl e chanber, an electric current is supplied to
captigvessausing thebend adtoater|Biohgndhe actuator to bend to
th
5 A A R R L g

préveheddifign mwamtkwmg B8R andhoe mealbde2 ehidhReilinRzkk&ibed
chanber, causing ink to bul ge upwardly through the

fuiglass below. iapdl thealistaliad 348 secareditp gand spppastsethe rpef postion 6 and
SK%gkpﬁ90¥ﬂquQeQBL%ﬁeby the surface tension in the ink.
ec

c current is withdrawn fromthe bend
actnlate) inklid supphied aeth Wied fuzzle' ubsSthtdugh @@ssﬁ%ﬁf 2B bpening 3

configuration as shown in figure 3 noving the roof
in gy suitehlegnayper, but typically as described in our previously referenced co-
pending patent applications. When it is desired to eject a drop of ink from the nozzle
chamber, an electric current is supplied to the bend actuator 10 causing the actuator to
bend to the position shown in figure 2 and move the roof portion 6 downwardly toward
the floor 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.

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
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| J56-SG -5 the nozzle chanber upwardly to the origina

| ocati on. The nonentum of the partially fornmed ink
dropl et 14 causes the droplet to continue to nove
upwardly formng an ink drop 15 as shown in Fig. 3
which is projected on to the-adjacent paper surface or
other article to be printed. In one formof the

thé nozdd chambet Iyewvaigno nig: didimalidw@con p®hé imdmentuns of the partially

rel atjvel Iarge conpared with the cross-section of

formgd 19k dpqrilet de sapes 0Pl bto] GRRUBYCS| 1B VG WpWagdJ¥ dermipg an ink
oSSR, TSR S NG LS R MR IR Bl o e

artidleleisd printed. t he aperture 2, and in the supply
condU|ts | eadi ng from the i nk _reservoir (not shown)
t o lnpae Epernfibe lzweqtmns theopgnige Stip Aloer Bertiph s w&aﬁyfely large
r I
ol SR bR SR OEh RGNS B s s o

beteg‘.i:cttel tfoRgh €tk roarleuh Stupen dowaward hovdnRmo ofuhe wedf pdftion 6 by
is caused by, one or nore baffles in the i medi ate
vigcgundnag in te Std?@fa% obihe aperhip ér an&rlmﬂae {upply nduits leading from
k _jet
ERISHEATHE 0 G000, HESbED, TR BT fol Y

preiéswy foheslofiak oy noklbs whaeitid ‘Qaaélef)ﬁﬁ;ﬁmé‘ﬁnttﬁe ﬁ¢z@ﬂar@ﬁm®er
and 10, but in _the formof invention shown in figures

which gauses the inkifg dk epcteddhonsh thermapzals dimy ﬂp%aqtma}wlayls caused by
on¥ '013 ﬁl%ﬁf beﬂ'ﬁgsgmqﬂg 1ﬂuﬂlédllr1{€]ﬁﬁéalt1%n fo? thei}l%ﬁﬁl% %HAJ‘X qﬁﬂ r%%? ofn

rder O preve rom e nozz

coﬂsﬂfﬂcﬁ@n ad eaise® Withes modhing lnﬁgzlb andenef thé tipb Geiﬁi‘ﬂbdd above, and
actuator 10, a fluidic seal is fornmed between

willjbg dghar descrifag) belgwawithyspecificgwfenrnce i figwes O ged &9, yéin the
f
fm% {)Pm%) ftmns'h?wé %fl ? § § ‘[&?1 9#&5 %QE egsu?énlg foxpieﬁg)%tﬁa?ﬁy By

ai ne el

vismouse&fa@bncofnktlh@umome sgp;ﬂyb@m@t and fI oor portion 5 by
the geonetric features of the sidewalls 7 and 8 which
enduyprict oapreyeik inkslegidng framdhene s chamben durngactiion &-

duBX,cF’ %%Jl%gf he B%ﬁcf&tual-gr dltd'] h ?’lu?cﬁ%l Seal sr}s eci BetRed 31\/3'1 e[\w}falgl 7 and

dep e ing Si

8 a%ﬁadlltnlﬁﬁv bermt-thaJ deycritdiwith @e&ﬁia&efeﬂeic@fo fihRed @ 41l y
dependi ng sidewall 8. As can be clearly seen in Fig.

4 tlihe inky retaingduin the ngzda elhesbes dednarada}veimovement of the gpof
po oiilm dtflpoor. gﬁionﬂ I%gt%rt gérﬁ%t\?ig&%ﬁ%cé &ig%\é\?v\é\ﬁ%g afd 8 which

ensﬁeﬂg\;fgtdlngg§si@tﬁﬁ£ﬂ WithiitHenedzle dhantbeLbpsifdcBidn¥ionl TolBis end,
thetrc\el\% psri)v('jl(celg\c? Ell lvgryvf\zlrge (;ggp %Qtfv%teg ?lo}ng?vgrdly depending sidewall 7 and the
mutually facing surface 16 of the upwardly depending sidewall 8. As can be clearly
seen in Fig. 4 the ink (shown as a dark shaded area) is restrained within the small
aperture between the downwardly depending sidewall 7 and inward faces 16 of the
upwardly extending sidewall by the proximity of the two sidewalls which ensures that
the ink “self seals™ across free opening 17 by surface tension, due to the close proximity
of the sidewalls.

In order to make provision for any ink which may escape the surface tension

restraint due to impurities or other factors which may break the surface tension, the
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the ink "self seals" across free opening 17 by surface

tension, due to the close proximty of the sidewalls.

In order to make provision for any ink which may

escape the surface tension restraint due to

impurities or other factors-%hich may break the

surface tension, the 1J56-SG -6 upwardly dependi ng
upsiaetindependingsidenalli e pravidddhe thieoform @f anmpwanidy theing channel

faC|n9gchanneI haV|n%%not only the inner surface 16

haing ngt oy dasiinagfsue fage Fa Pty A B St Hyforming
a lﬁ-ﬁgapgﬁacﬂ&%e? TQBQ@J&% theHGb WGk ! ?néf\é‘fﬂi %&@% gsﬁﬁglg{;m the

rops escapin romithe sur ween

sutfhe tsnﬂi(ﬁrabﬁﬁfegn the durlﬁ:es o\ead flbpyrflowointdithe lIE—sl’ﬂa@Bdi dhannel
channel where it is retained rather than "w cking"
whege i dssrefairedsgthenthan opvicking” geross e suifageof thenqzglegtrata. In this

m%ﬁ?p %rd’uafe'wgliJ ﬂlu éeal fslfgttrxgédcwlﬁgﬁ S, éf%c{l\% fg&%&aﬂ%\ﬁc&e etk within

trve In re

th@ﬁmzh@rﬁeﬂh@ﬂmﬁﬂmmﬁs has been previously descrlbed in
some of our co-pending applications, it is desirable
i n Aediae bsen praviogsls degsribedin wanef %zewgmb@& applicagons, it is

de&ka%?{ m%}ﬂqe' sﬁ‘iﬁé't‘d :58 éro%deca ‘nod % pBH lg 8B Yy }' Bmlme% \?/hlch

€ open sure ean ear

m#y lﬁﬁl@ﬁip&hthlﬁ rﬂ@emldz}z& diRAHEend Bﬂe&ﬁe dledr@id Aéur efdction of a droplet
configuration of the present invention using a poker

framy thewarle anferraciiatipn aArrenfiadation of the prageqtdevention Heipg a poker

c n ' 6. a Fi
in PO SR RGP iR Mot BB g e 5. 6
andQross the opening 3 in the floor of the nozzle
chanber, on which is nmounted an up mardlg ext endi ng
geriloases

poll?egure 5is simalawto iguse bevithdbe pddisomati b Sfdhfeopemng
3 18 tl?e? ﬁoc(;)rfoftﬂge ngv%ﬁlzez lhgw%gﬂé Igg %«hﬁ? ??%olﬁlg d. A%&%%Pd&? Exteidt Hg poker

21@m@ﬂw@gﬁﬂtu1dbynto eedYet Mgouph th@plaﬂ@@ﬂh@ﬁbtﬂé @iirinklactiakien.
poker 21 is caused to poke up through the opening of

t hé\srrenbr seqt imfpugmel wantthewpp! peitionithe mmyrg r-lwgnwmdly by

begélgg P% tglﬁ bﬁ‘%%%&u%tr . P%ﬁﬁ ol fkﬁg ng gelélrtg z)ﬁge %Pﬁa aémng

of @ AN O il @art Wvaylieroithkbe giplisk ddop 14or med and
ejected as previously described and the poker 21 is

ef fAsdhe vaof ipﬁrtmnﬁ r@ﬂg*nmf@ itsrorigingd RPHGOmMRONditiatditaning of the
be%\étlj ﬁééarlatoggél 8 g%g}n?ﬁ 1%2 be glknd(%opzlletels rf(')rﬁ]leandd \é\j?ec&aa as prevgousiy
described and the poker 21 is effective in dislodging or breaking any dried ink which
may form across the nozzle rim and which would otherwise block the nozzle.

It will be appreciated, that as the bend actuator 10 is bent causing the roof portion
to move downwardly to the position shown in Fig. 2, the roof portion tilts relative to the
floor portion 5 causing the nozzle to move into an orientation which is not parallel to
the surface to be printed, at the point of formation of the ink droplet. This orientation,
if not corrected, would cause the ink droplet 15 to be ¢jected from the nozzle in a
direction which is not quite perpendicular to the plane of the floor portion 5 and to the

strata of nozzles in general. This would result in inaccuracies in printing, particularly
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It will be appreciated, that as the bend actuator 10

is bent causing the roof portion to nove downwardly

to the position shown in Fig. 2, the roof portion

tilts relative to the floor portion 5 causing the

nozzle to nove into an orientation which is not

parallel to the surface to be printed, at the point
asabifeaorzts may bé otidraed mkordrdifebedn anthitBeratoizeles ai 4 different, f

not corrected, would cause the ink droplet 15 to be
ty@jc%l(lﬂt‘éﬁpoﬁ ¥ Mozl e in a direction which is not

qU| r . 1

o QSRR it Hon B BcDloP B Bncholn by G0k R RFyiaine

the aezﬁlé rii® withan asy@eiesicalrshppd it dande cRarly sl ia Tﬂg‘x&re 8. The
1 J56-SG -7 as sonme nozzles may be oriented in

nq&?k@é%fyip&qﬂa Wades apd ﬂaﬁ@zafméé ﬂfterf:na 2diwhigh wploser teytbfp bend vy
acﬂﬁ?&si'ot fnd 1g hﬁﬁ?\gél‘oaﬂld Jg}g Htgﬁlliécfeaﬁ h8 93 %hl&'plg %%rther away from the

non- pef pendi cu be~ach

bepd tawuduoﬂg’fhits herrowitigl of thid wozAewirh At el 25 yoreised alforsd apthe
as can be clearly seen in flggre 8. The nozzle is
Swfeﬁq tensipy atjhe sarrew gart phthedozgersadting i prl dpop vasiarforce

b d
R N R
fréig ek kzléatThis nel fire pivpelethdligk dtof e dif:bbﬁblewmdmlahote nd

23, increases the force of the surface tension at the
perpendisiilap i the seofineaiondy %ndecanrtb@refow brytailared tp sempenspte for the

S Bl B8 e HOCHERLGh Bl SRR A6 Aideisy i et on

ejected from

t heByneiz&ubly tallotigig et Shﬁ]ﬁlel’ aﬁﬁ dhﬁﬁtﬂ&l‘i@tidshﬂ" theWozEleafini9Nitads
direction which i s not Pendicular to the roof )
Posgbleite Romplgirdy exmpansee é@rdh@ lbv_ﬂgtfﬁ ithegieatipergon 6 dyens aetsation

e rtio t qt.he
o 90 pioBy b i g ol BoLAC ) afdfich BRims RO RN G nbRE
posti@p® and characteristics of the nozzle rim9, it |s
p033|ble to conpletely conpensate for the tilting

t hehlthoyeh.ssdescsived abrici Hig bagk pressugmnto thp eﬂql@lcbwub@u th@ hezzle
oo RPN By DREEL e P AR SRS PG e o

prévide Dankiny Resleiek fe witheatlo iﬂrehﬁir@ byvratioNa kl@ﬁlﬁé@ﬂt&ﬂoﬁstnctlon
chamber may be provided by viscous drag in the supply
clesgieithetnezzlips This capsigetyusisittieally proyidesd/ingbe subgiate dayers as can

be@ezaf &Eeéﬂ’% ﬂg%}es‘@ én!a lkba“flfgtﬁ'é ?;égéé'\%? th%ysh&'ga\nry?g 1i‘r0m wltﬁchsdepend

cant “constTictr on
1n@‘@ﬂ1‘31 dreCdringdte bafle\dbidrs 4 RisOMind el ah Bpdriey SLBSlEtAER cross-

| ayers as can
section immediately below the nozzle chamber. The formation of this opening can be
seen in figure 10 which has the upper layers (shown in Fig. 9) removed for clarity. This
form of the invention can permit the adjacent location of ancillary components such as
power traces and signal traces which is desirable in some configurations and intended
use of the moving nozzle ink jet. Although the use of a restricted baffle in this manner
has these advantages, it also results in a longer refill time for the nozzle chamber which
may unduly restrict the speed of operation of the printer in some uses.

The bend actuator which is formed from a Joule heated cantilever 28 positioned

above a non-heated cantilever 29 joined at the distal end 13 needs to be securely
1J56-8G



be clearly seen in figures 9 and 10. Figure 9 shows

the sidewall 8 fromwhich depend inwardly one or nore

baf fl e nenbers 24 resulting in an opening 25 of

restricted cross- section i mediately bel ow the nozzle

chanmber. The formation of thi-s opening can be seen in

figure 10 which has the upper layers (shown in Fig. 9)
anckored edprteent edlativet iyovehins betheemieflotledehtod emtilover 28and the

mt the adjacent | ocation of ancillary conponents
n0§§tﬁ%teé§amﬂsvs‘ér2 o Heduoimg! gidyhlawhile geakindprowisiongor the supply

of%ﬁe%frfca&ﬁ'l%nf ﬁ&tost‘ﬁ 01918 Efeétgdy&ﬁ%l&%?zs’”ﬁx tﬁ%ﬁgvfs iSheRr 12

e novi ng nozz e use o
wihtiels tsrprotidel] tmad Ulﬁapeml dohﬁgurﬁﬁdihﬂbivm@ﬁba&@ﬁﬁﬁm 30 and side
advant ages, it also results in a |longer refj|

POFtéﬂnSt3ﬂ €aptphgieg @ﬁ’&ﬁ%‘@?r SRHlp Emetegto. pcrmbpddekingthe '%ubm@te 26.

SR PR B 120U S TR e
prﬁ&lﬁtlng av;ehienﬂﬁlgpﬁﬁlefdrmaﬂdn ofdhe¥ad aallG0rkledt €l the substrate 26 on
cantilever 29 joined at the distal end 13 needs to be
In@@@ﬁwéPQtePQQ%&¥E¥0% anchored to prevent relative
o .
e e .

ars\ichted nﬁlhim@cenm\/} inGhe §idewilhsl Sglﬂ\ﬁﬁ% furtl@f rigidae !, k& preventing
current into the Joule heated cantilever 28. Figure |

relptivpacmens batveass theron-hgsiegpantleperd anddhs foule lnﬁasqda:@eulever
28%9@%?@8&ﬁ% I (Q%.a base portion 30 and side
i oRs 31 ead aV|ng their | ower ends forned into,

or Ieieadeatkbr e pheimubsidrdttiee Bad acf[iaﬁ)rﬁﬁeﬁﬁ’felyfmld(ﬁmﬂfl e
bend actuator in a Ushape, gives great rigidity to
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tabs 32 which are |located within recesses 3 3 in the
sidewall 3 1, giving further rigidity, and preventing
rel ati ve novenent between the non-heated cantil ever 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 firmy anchored and any
rel ati ve novenent between the Joul e heated cantil ever
and the non- heated cantil ever prevented in the
vicinity of the anchor. This results in enhanced
efficiency of novenent of the roof portion 6 of the
novi ng nozzle ink jet.
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-9 1 claiml1l. A nozzle for an ink jet printhead, the

nozzl e conprising: a nozzle chanber defined by at

| east one wall and an apertured roof portion, the

chanber being supplied with ink via at |east one

conduit in an underlying sub%trate; an actuator

operatively connected to the apertured roof portion
1 daine t hat the actuator is able to nove the roof

portion towards and away from chanber to eject the

i nky ' ' ' i thin.the nozzle, the
Lprd?%@%%%ﬁmgégﬁgﬁt1%?P%%¢2%§§%ﬂ§&§%?§$nghrough an

aperiozrie chimbfielefiaed by o 1kasd bnavian ahd en bR@fur&Piobl Pétion, the

nmoves towards the substrate to eject the ink. 2. A
chagber being supphipdiddthiipk vieat leest apsepeduit inha undetlyipg sutistrate;

ha ' . di_n froamits periphery t

¢ oo el BBy TP E0RR g o [ or AR AR Iohla it g
achiatinigitble QPROSE 11 rbb OVt ROTkaeds dnd SR IFRA ERENINPEZEECt the
_chanber. 3. A nozzle as clainmed in claim2, wherein
lngﬁﬂﬁ-projection is an el ongate poker nenber, the free
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nozzle as clainmed in claim3, wherein the free end of

supfeatp haiect theniblsr  protrudes through the aperture in
said nozzl e when the roof portion is noved downwardly
by the actuator. 5. A nozzle as clained in claim4,

2. WheA elofzlt Be clARKEY in ¥RAREN whéreRhe e @attRn Ha@‘é@fc%{vﬁ% depending

ext endi ng pin, supported by the floor menber. ¢
froye i3 periphery: fodiclveeppically leagage 3, pevinberel sidavirdl exendinig from an

t he underlyij.ng. s trate 0 icates with the nozzle
(K?H%H%@PQ?%¥%ﬁ%H)%%%Sggwyﬁﬁﬁfﬁg%ﬁngIoor portion, and
wherein the | ower end of the elongate pin is supported

on a bridge nmenber extending across said opening.
3. J56ngxzle as claimed in claim 2, 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.

4. A nozzle as claimed in claim 3, 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.

5. Anozzle as claimed in claim 4, wherein the poker member is an elongate

upwardly extending pin, supported by the floor member.

6.  Anozzle as claimed in claim 5, 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.
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