PRI NTHEAD NQZZLES USI NG VI SCOUS DRAG Field of the

I nvention This invention relates to an ink jet
printhead. More particularly, the invention relates 5
to a Moving Nozzle Ink Jet Wth Inlet Restriction.
Background to the Invention Mdst ink jet printheads of
the type manufactured using mcro-el ectrc nechani cal
systens (MEMS) technol ogy have been proposed in a
construction using nozzle chanbers fornmed in MEMS

| ayers on the top of a substrate with nozzle chanbers
formed in the 10 | ayers. Each chanber is provided with
a novabl e padd|l e actuated by sonme formof actuator to
force ink in BRINTSFAD NQZAL INGZYISCQUS BRAG ed Wit h
t he chanber upon receipt of an electrical signal to
the actuator. Such a construction is typified by the
di scl re_in ny International Patent Application
PCTI A%&g?eb*ggmvenﬂen present invention stems fromthe
real i sat o8 invinEdn reldtes fogn ik @t midiant Magemrtituarlpehe Ivengati raRE
by i *RaSingPo¥te ik 1k Wn RRAGESAND causi ng ink drops
to be forced fromthe nozzle by decreasing the size
of the nozzle chanber. It has been realised that this
can bBackgrowutw thblhveatiGi ng t he actuator to nove the

nozzl e i Maglk jethennth@s SHRY tybd tndnl¥E b BHR Sicrd JMUSs mechanical

di Spe%&&gMﬁﬁgﬂe&n%%gfhaadcu e, s(‘lﬁr}]lpl [ szl ng construction
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of 1t hlgye}snmem;hhme_r ;éf,ﬁ@&egu{a& ,ﬁagabiel},g,die BG4 qughetxf,}gro chu%m
provi ] e i nt head.c rising a plurality
Dt o St B g Mgk e S8t Pl e s docgheorit

t owar FSricy! dgnplfiotheactugorhucing dopstretion is terafiel bynbedikclesukamiyng  a

N0z z| ietersdtiaiati@tent @plicABEIPAYAWOkIQNT portion, an upwardly
extendi ng peripheral sidewall and a roof portion

havi ng al‘hdp@emrg thivédGori3 ik ﬁd&ﬁrﬁ@eqﬁ&h&%ﬁh&e a_?e&@vaﬁ;%&%@ée _

€] 8CL.L:0a vl ki | openi.ng, the sidewalls being
arr angélgd {’ ,ogpgt ﬁ% g%st?egpﬁ%%f ?ng uﬁ}nggﬂ\}( X Fof’séﬁ)gei figreed From the nozzle

t el e S Bt aHntieOf thengede chaspber| b has hesprgabised s thigcan be achieved
conf ibgemnsg tHeaetuaror® @iow thiGhodzRd self Udmar@PRA e ickambd: RELOUGh a
SUPPlgpeRRR Wi e | .00r portion, wherein the

vi s coqps drag ot ﬁa? ﬂée g?ﬁ@"gguogm (‘J:E(%nﬁrgd Progiding SR rgumspt vhisk 1
the SpBTFUFE Beikaend nk Sratie pozrlechanbet i cient to ef fect

an ejection of an ink droplet through the rim
20 Summary of the Invention
According to the invention there is provided an ink jet printhead comprising a
plurality of nozzles, each configured to eject drops of ink towards a surface to be printed,
each nozzle having a nozzle chamber defined by a floor portion, an upwardly extending

peripheral sidewall and a roof portion having a depending peripheral sidewall and an

25  ejection rim defining an opening, the sidewalls being arranged to at least partially overlap in
a telescopic manner, each nozzle chamber being configured for receiving ink via a conduit
through a supply opening in the floor portion, wherein the viscous drag of the ink due to the
sidewalls of both the aperture and the conduit is sufficient to effect an ¢jection of an ink
droplet through the rim.
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1J54-Au -2- In a different aspect of 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 nozzl es has an external actuator, an apertured
roof portion and an ink 5 baffle formation; the roof
portion defining an inner surface for contacting the
ink and an outer surface opp8site the inner surface,
the outer surface being operatively connected to the
external actuator such that the actuator noves the
roof por thadiTesgagpect of gyrinvemtonsherefisisevidpdn bk jet pinfhentl endluding:
ej ect t heplirfly 54206 B 6iptRI 8 §E:8ps BHlinkltRAR sPBLeld v'élphrb(ed
proviged.by the baffle formation. to Preferably, the
nozzl s each have an associ ated nozzl e chanber adapt ed
to be sedpifithe dozglpsthhs ap pritemnal agtuaidr, ah emeitredoreEpogiomatd i ink N

3nf unﬁkgIdfdt‘IhﬂiGn ; e B3 fodibBaerilikhen MRS zdrsceﬁpaama&lag m@ﬁ& 2920
efi ne '
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si dewal 1 -and FH 38 165 AU SR G512 P IRBOHIrNE
peri p%&?@dlac@toelwéﬁmt the QChlewlsmd@\m Irdo§pogtibn dvlagfrdnl thosurf:aexd be

r oof ;ﬂiﬁfe& fo 2 bRk ihthg Bdck ﬁ'&gﬁéjat feRt panXlg' b@lﬁedlbp th@'baffle.
t el espmpéc manner, wherein the baffl'e fornation is an

openlﬁg N t he floor 15 portion, through which the
coMdui t Freferthiyathempeizias bagh irge 2 adseriated bpzlcdmibenilped ®%e Wi t h

t he sﬂﬁ;ﬁ&ﬂ vth G a,an%st o @mmgp %&egwkg%h@&témé dob £ cﬁmery
smal | de?ne?ﬁy owhde %‘1 re.in use

ink Wit & ORED & A RREAT W? Fﬂﬁ?lﬁﬂpfpﬂﬂmwgﬂﬁﬁﬁﬁd
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subs torvara,em aicR6 R Hhan® 'wﬂer&PtﬁéBaﬂQ foratibhSEH opeRing ﬁ%@%@ dat e
angi | | | ar mmw% %ﬁ one §geraq§¥ the ancillar
conpdnen ci f"“le ng subsifalercppRygicsses “ﬁ‘hg‘e

anci Inpzke Wa@bmpmwm beimshificlently sngpH dol arch o po@ige backrebseik in

Des C fubefad théifk WithinltR@ndH@ Wh OIS r&l@ﬁéﬁioﬁ Rsban g&vﬂgar@? Ywih Ae"
forrT§lotha may fall wthin its scope, one preferre

formof > the invention will now be described by way

of exa ml'e%raglp ltlye si\i'igstralt'l’, acrljgcfeng ga?cp opeenmtg(?s utselt;] ?o acc%t(r:u(x:lg ar(]: ll N9
drawi ngs 1 n
20 components.

Preferably, the ancillary components include power traces.
Preferably, the ancillary components include signal traces.
Brief Description of the Drawings
Notwithstanding ariy other forms that may fall within its scope, one preferred form of

25  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,

Fig. 2 is a similar view to Fig. 1 showing the bend actuator of i:he moving nozzle bent

causing a drop of ink to protrude from the nozzle.
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Fig. | is a partially cutaway perspective view of a
nmovi ng nozzle ink jet assenbly, Fig. 2is a simlar
viewto Fig. 1 showing the bend actuator of the noving
nozzl e bent causing a drop of ink to protrude from
the nozzle. 13J54-AU -3- Fig. 3 is asimlar viewto
Fig. I showing the nozzle returned to the original
position and a drop of ink ejected fromthe nozzle.
Fig. 4 is cross-sectional vieWthrough the md Iine of
t he apparatus as shown in Fig. 2. Fig. 5is asimlar
viewto Fig. 1 showing the use of an optional nozzle
poker. 5 g gisagmjlay vigw toiFigj | shewing thesozly refirmgd to Hie giiginal pagition
t he bendk @pbtiat DRt heddfied drop of ink protruding
fromthe nozzle. Fig. 7 is a simlar viewto Fig. 5

show ng tHpe4 B e0E-s@6dnsl e trroS i1 1o i R DARL aﬁ;ﬁgtug zn,@hoq'ﬁ g 2.

of ink being ejected fromthe nozzle. Fig. 8 is a

simlar \igesNs b Smikk Gew th Fiph ltsm%ﬂetﬁ.%opﬁ'bpﬁogﬂﬁozﬁ%kémy
10 Fig. 9is a simlar viewto Fig. 8 wwth the nozzle

andsbend Facd isladifilar H&NBYigd sifithg h&%&{gtoaﬁnt%.taidgp tink

constrj gt in the nozzle chanmber. Fig. 10 is a
si il gro%d%"ggvo @“fi’fzg“:' 9 with the upper layers renoved,

and Fig. 1 Se: Lm.lar viewtao. Fi | shaw t he
bend act U 353701 % ;sgﬁ %ﬁvémmatgleg'gﬁllc?wf"ﬁe coepd ?cﬂlg?rosﬁmé‘ﬁﬁﬁg?d the drop
det acPfdek beipg sicedifqmthenoz. |t wi || be appreciated that a
| arge nunber of simlar nozzles are sinultaneously
manuf act figdds Lrdtilag iavenie d ihoaninpottiens ievaygy  as

descri bed in our co-pending patent applications

r efer r edP& S SR fin A Wiy thefolemdbeadrstater remared end.

For t thewipm mn ppiosdcoadtrictdnar thd ngzzletchmbaonst ruct i on of an

i ndi vi dual inkjet nozzle alone will now be descri bed.
20 \Wher eBig 10 ia a emily @ todigad withnlle upret laye® Rebved,Ghd on of t he
type described in our above referenced oo-pending

pat ent appliisasimibmsgew fo fig. 1 shovageaigtbed aftua®nusaway) amilte

chanmb@iat@¥inchd? Betach@ YR HRAL. Of a paddle within the
chanber, according to the present invention the paddle

i Sis d I Spewis GdapWediJ_ibd and Idréélﬁuxhb%r c@lkiﬁnﬁzir g&zl&smegﬂ'gﬂn@[}sly
openi l‘ll;Lguf;CHl%g 5slmeg}\451rv& a¥up (?M(SgJ tgc%.t[‘mloségl'I gsfdgs%n%eé) il:l 01t1r Qoe-pending patent

applications 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.

20 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

25  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
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chanber which is noved downwardly by a bend actuator
decreasi ng the chanber volune 25 and causing ink to be
ej ected through the nozzle. Throughout this
specification, the term"nozzle" is to be understood
as an elenent defining an opening and not the opening
itself. Furthernore, the relative terns "upper" and
1J54-AU -4- "lower"” and simlar terns are used with
reference to the acconpanyi ng*drawi ngs and are to be
understood to be not in any way restrictive on the
orientation of the ink jet nozzle in use. Referring
now t 3oV o sinalay terms @ wypd with eefezmnecdmtbensspmpag ik deaniinggpod art fae
N0ZZ| B unersto6db 6 otif bl aPridstridtive Ut srdktRion ofldk inkeey nole iMENG
technol ogy defining an ink supply aperture 2 5

openi ng kaér&lggmﬂﬁﬁtﬁé@amhne&&ﬁ@hﬂ?gg &mgam@laoze@ul d be
of any, r Suﬂs&r%e l éey“%o tec ogg x%e m]é 1) gy apertureélz'
def i ne foor ‘gﬁa% s,

peri p‘??éfﬁlwﬂmusfi @Em¢*@vf’?ﬂn&hﬁvh8h whﬁdd)hof evetkaptbln a

tel es&@@uﬁuoﬂﬁﬂﬂﬁéhaml;hfdeﬁﬁeﬁi %btl partidn 5, H61P8REH 9184 perlpheral
be

downway dl r.00 ortio , are ed to
et e T B B PRI oo TR P Sl I
whi ¢ hdoefe‘rﬁei*vtﬁvglpwhqﬂoy 6 faregiandftd kw@ble 4o orote upwardly and Gowirkadly

ej ectiithh siewald sBwHich dped R Yokl b JorkidGat ed in the roof
portion 6 so as to define an opening for the ejection

of 1 Nk le'B Q’b&l&ﬁloﬁQZsthxﬁxemm&ataﬁn e Jobs pbfﬂor%g Goltd REMA an

deperiei s PRETAMRE B aCRt v a B o e%“%hg’&%wm

10 typicall.y e u form g,a Joul heat
canti | ever “w hnﬁanpdogghasr %l‘% R Sdewa NOH RS ?%3

cant iFteaRs O tyrilinpade umé'axeﬁrfrgm’es a loweheate:iﬂaréﬂeh@ ahighrs

c ﬁnt icbl;;dafed Bauseisatedldmti®valisd he h@ngioﬁzhe BN p@asd &gmeb@ taRen
thg J .
o B S0 NS A DU e
pr oxi°fEipe tehandjaqtuask 1§ benhend actuator is fastened to
the substrate 1, and prevented from noving backwards

by an arEHSFimabesstof 1b2 DR uRtonf fstengsido Gewbsritp e andpisrentskr
bel ovpm mavig; bhdh@ardhibg trednchentkmba 12 ShicheGiUedekcibed futidtbelow,

SUPpefdteedistat6d 13 Q&tscul%@ [ot Jn@ pr;ﬁ;rt@ ﬁlg roof pgl%lﬁ@d 4:1& su_?ewgfs 7 Elﬂfz

*

20 i et nozzle. In use, iIs supplied into
nd?zwg‘%hﬁﬁber through passage 2 and opening 3 in

t abl C descri bed .in our
;lr'“ev i o UZ use, ngfs éx}pglhe ﬁg glrougeh passallge Zand Iope,mngl'lfi in

any sultable manner, but typlcally 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

25 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

30 the straight configuration as shown in figure 3 moving the roof portion 6 of the nozzle
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pat ent applications. Wen it is desired to eject a
drop of ink fromthe nozzle chanber, an electric
current is supplied to the bend actuator 10 causi ng
the actuator to bend to the 25 position shown in
figure 2 and nove the roof portion 6 downwardly toward
the floor portion 5. This relative novenent decreases
the vol une of the nozzle chanber, causing ink to
bul ge upwardly through the noZzle rim9 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
Wi t hdfhamrer yeresdly ot ogimtilocativay Btegrom@®im of e pastiplUfadmod ink

rever HrSlet 0 caud@ tHe RBpISd @htﬁmto KO- tq&vgl'&[y%r}nggam 93‘4} in
figur orti.on t he nozz

the r
V4. e B 3&%@ s &xﬁ?ﬂari}%eadw%ma?wﬁaﬁa{ oAl
The misshit um of the partially formed ink droplet 14
causes the droplet to continue to nove upwardly
f orimi ng ‘anneiforie oftheipvedtisn.dls opegingivn flban pdriog 5 isBelatbdlyClived S

pr OJ Einfiekd Ofth therdsDRctRE bR 1e RRAREY: and Wk [ ﬁl@;ﬁ& s cQ:EJH & be
I n one form of

articl Eod rinte
i nventTon *9’ ‘{gﬁ%°€§8%%g“l’§" P Y HHBe ePBt A e fpolpostian 6 by
r el atvispesp Wagl inthgrdewglo pitlerapatugl taind it hesupphyoeshisdetingivnate
t he np@&kGoiGhAEBRY wRbpdte 21 T idr d%lc% ﬁ'm% n‘ﬁﬂj‘bgeelgustf&np e
ej {%Cto‘?xd Jtethrzc%r%ghe egg ozzI e rim9 upon N
movere Bt gp e T A i e?f’ia@'?fbﬁlg" Frus tE Hk fone
si dekakfitctsd thfoughltte noggle ritnrpan a@yatianniel cagad bylvee & wpebaffles in the
CONd Yo el @@Qbm it hoa e | t}%@(ﬁ'%ﬂyﬁh{on £R9L uséﬂs?m)

di s

to the .ope “@( . is.a nction from ma %
pr evious ¥ it db"ftypf’ ﬂ??cﬁb“éltabWBf‘?leé’ébﬁmfr despriped bejgy with
pr es Seerifie referpnct th @gune 2 244dd O0,bheamtheformydf ingdnticnahose & fighres litork
taos bR bvRkgeteds ﬁ)‘i‘&@b&%&nfylﬁgwm éJaganﬁ il HROH m@%}ﬂ?&h&ﬂ

is caused by one or nore baffles in the i nmed at
| ocati om dﬁfer th fi@ve&@:ﬂ(ﬂaﬁn@m{m&zlezmger RS acREtion e durmg

e e e

descF?%@%FW"%W“F&Spegéféefprﬁrl%mﬁsﬁ@ﬁemlde to figures 9
and 10, but in the formof invention shown in figures
1 to 3, Thednkiityeraiped dndheoerlsshpmberduing rslatiys hoysmientaf the rgof by

. Vi2& C purin 6 bl god pticin 3oy thi goinénic feafures hiRheSidally7 aOeidnt .

I'n ogn@tﬁg thatt e R Fe@}ﬁgmxﬂﬁnnﬁ(e nl)zgl% Iéﬂa%ger fa)r s%l}gc%)tenesxarrl] Olzo%}u? en there

chanmp {j?grln actuation i e
bend's 8r8¥‘ egapaetwear’%waf%lé%reﬂfi%s Fds7He qn rwsew
si defagiiglsgfagk 18 pitheSipasdindichdndingsinawdles. Abieah beeteartisd i He d

Wi t hthélmotﬂll &a ﬁﬁlt &5&5‘&9&) Is %sJainMi@tﬁ ﬂ% sxﬂ%[l‘lqpeé‘ture between the
25  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 upwardly
30 depending sidewall 8 is provided in the form of an upwardly facing channel having not only
the inner surface 16 but a spaced apart parallel outer surface 18 forming a U-shaped channel
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The ink is retained in the nozzle chanber during
relative novenent of the roof 20 portion 6 and fl oor
portion 5 by the geonetric features of the sidewalls 7
and 8 which ensure that ink is retained within the
nozzl e chanber by surface tension. To this end, there
is provided a very fine gap between downwardly
depending sidewall 7 and the nutually facing surface
16 of the upwardly dependi ng ‘§idewal | S. As can be
clearly seen in Fig. 4 the ink (shown as a dark
shaded area) is restrained within the small aperture
bet weétPepisa tEtvoafsaane itk dhopessrtingfiprethedenfaed tnsigh batwekn the

i nwar dlrfﬁoaﬁeﬁd fsBoverfiovslio aw\@{agh Yha&?éltv@@rg ft RQetaeiENR by DY
t he PrO%L, SQESTP Q%D g tﬁ whi ch ensures. that

t he |ﬁk SEal"E* % T 8% SFW%@’ Bﬁ@ﬂ?ﬁ@mﬁvﬂ%wﬁwswhs
sur f afoaned e'hsh ignifectigh i@ retatying Heink Witsrethpmayiog niztlyme@fanitthe
sidewalls. In order to nmake provision for any ink
whith najs eskesgneeviorsly dexgritiedin eonteo @ @rperdg trplidativs, it due t 0

I mpur dleEdaﬁSm @Jme@lwaiﬁﬁs b A, aSn()éﬁé S&Per’q@Meapin? uﬁt@sewhlch e
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S prig HE A by opTh et VTR P GOR A
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apar t cofBifiasd v a Bl 214hdk & 8 shbBn f@e Bl n
channel 1. o Ao AL s ine c%}%}om%ég;i?p%%q"”

{ Ek) dr OﬂSguﬁsGﬁﬂlhﬁgo fgua-m it &e deftxfnﬁ&@ bﬁc@m aBbks mssp@ﬁfg@ in
e

f a ed
chann eel “Wh gtseenozz © °Dmnb?r’e(i“é‘8ﬁlé‘8 m?‘&fvﬁ é”r“p?’ﬂ%{% e"tm%gé’%eﬁq?d sized
acr oS%Pretide infp pofliarthroygh the plenepftheriogzlegiting peuatidnn t hi s
manner, a dual wall fluidic seal is forned which is
ef f ect i Vi canrbe pegn i figwrerfigwhe the fopfooniprt ¢ movedriswrmrydlyrby bending
N0ZZ loethetad vttt 0, th poh&r 2 3Saubtd @ polug ek REhShbp SIS ritleREMe
| s SO 0 9y RERLDGARPLL CAL T ons, T LT s

desirable I'n s Trati ons: t 0 prOV|de a nozzle

0ker t o) 1 Ie O] 081 loﬂu 0 enln O (] T1
p AQ € @ﬁ%rt@rp&’ IRy tn gﬁg { n;? t %J F@d

within the nozzl e _openi ng
ej ec P8I 9P ovvinhie ét*hequ WP‘PtH%meWQ Figsteg) meerkusly described
act uatdittgmoker1 &Gfffctigur ddlddging @ bredklng arfyiAEGI whicRM& HrinQBoss

US| Nhe RozROKRnd Wikc lo{ﬂ%lsgﬁocmgnfzé movi ng nozzl e ink
jet is shown in the acconpanying figures 5 6 and 7.

1Qo Fi gu ft@nlEbe h@re&htm habs thébedd aitidr l(;-xs Wnt Jgusﬁlgﬁe @g{gbx{ulm(w
of a_bri ross the o [ oor

Che BYs S oo e B e Pt ivelsndzdin o
ext epration @capwleéhe ngztle timpgeiinto proorigntativn wided is nat paraliehid fhe surface
t hr otd@élprinias a@ﬁe@&ﬁt o®fornfali oPRLiAL &opilld rmgnéﬁﬁﬁdﬂ,QF Ao%rrect%&
C an Qc% aisc’:gusellhe “31 (Irop%yl 5 Eo bﬁ &ﬁec}lﬁ%%%mtthg nozglglon ad eoctl;otnlw%ch is n(lt
25 qu1te 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 as some nozzles may be oriented

in one direction and other nozzles in a different, typically opposite, direction.

The correction of this non-perpendicular movement can be achieved by providing the
nozzle rim 9 with an asymmetrical shape as can be clearly seen in figure 8. The nozzle is
30  typically wider and flatter across the end 22 which is closer to the bend actuator 10, and is
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of the bend actuator 10, the poker 21 is caused to
poke up through the opening of the nozzle 15 room9
and part way into the bulging ink drop 14. As the roof
portion 6 returns to its original position upon

strai ghtening of the bend actuator 10 as shown in
Fig. 7 the ink droplet is formed and ejected as

previ ously described and the_poker 21 is effective in
di sl odgi ng or breaking any dried i nk which may form
across the nozzle rimand which woul d otherw se bl ock
the nozzle. 20 It will be appreciated, that as the
bend BEEYRAENE morE@ointed ahea 23 which sifigeravry fiom § baydectutom Tio
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of I%Q{h@am@bﬁg&mgoft@fm&e@rn%zideéJssg tailoring the shape
and characteristics of the nozzle rim9, it is
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to prevent relative movement between the Joule heated cantilever 28 and the non-heated
cantilever 29 at the proximal end 11, while making provision for the supply of electric
current into the Joule heated cantilever 28. Figure 11 shows the anchor 12 which is
provided in a U-shaped configuration having a base portion 30 and side portions 31 each

30  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
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10 the ink drop fromthe nozzle in a direction
per pendi cular to the floor portion 5. Although, as
descri bed above, the back pressure to the ink held
within the nozzle chanber may be provided by viscous
drag in the supply conduits, it is also possible to
provide a noving nozzle ink jet wth back pressure by
way of a significant constriction close to the
nozzle. This constriction is fypically provided in the
substrate | ayers as can be 15 clearly seen in figures
9 and 10. Figure 9 shows the sidewall 8 from which
depen@r deformaignaf §e e wallGP refaivedo theshifsirate 2emmevemenpof the bend
resul kdna@r.i N an opening 25 of restricted cross-
section i medi ately bel ow the nozzl e chanber. The
\fM’]O'r mﬁt |h 0 mﬁn.naa&&mqmﬁa g pr@%ﬁ hen aeed .e).lté?ndig | 4 5 Lwild] are
ic e u . rs own . in Fig. renove
for c foga?elﬁ s EFﬁIPSgS%? 6\ rd%%gifwau 5 ﬁ é’v‘f’%ﬂ?’gﬁﬂggﬁy CHT T t
t hes atfjatineanremens bawdenthe moh-heated fahtilexery9 od tip Hule htawd sutitdveras
pover in2f2 vicihidCoe the 80Khr 84 gnal traces which is desirable
in sonme configurations and i ntended use of the noving

nozzl e i mknig Bner, e bRAMA Rnd PBe BeSEac@fior @ sécfreily kda (ﬁ}ntﬁﬁanfhored
| al SO

baffle.in this manner ha hese adyant ages,

resul 4 a"lyﬁéagvel "%or‘{%neelrlt%F e ﬁﬁe S‘i“]ie ﬁ?te‘? BN e ¥ harber
whi ¢ heapisyer prsepated/in the giginigyj of the anbher. hisenhitoih enbmesdaffiviony of
they pidvehal of thBro5fpBMod k562 the ma_\tﬁ% n@ﬁl@ﬁh{ﬁﬁt uator which is
formed froma Joul e heated cantilever 28 positioned 25
above a non-heated cantilever 29 joined at the distal
end 13 needs to be securely anchored to prevent

rel ati ve novenent between the Joul e heated cantil ever
28 and the non-heated cantilever 29 at the proxim
end 11, while making provision for the supply of
electric current into the Joule heated cantilever 28.
Figure 11 shows the anchor 12 which is provided in a
U-shaped configuration having a base portion 30 and
side portions 31 each 30 having their | ower ends
fornmed into, or enbedded 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 1154- AU or deformation of the end wall 30
relative to the substrate 26 on novenent of the bend
actuator. The non-heated cantilever 29 is provided
with outwardly extending tabs 32 which are |ocated
Wi thin recesses 33 in the sidewall 31, giving further
rigidity, and preventing 5 rel ative novenent between

t he non-heated cantilever 29 and the Joul e heated
cantil ever 28
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in the vicinity of the anchor 27. In this manner, the
proxi mal end of the bend actuator is securely and
firmy anchored and any relative novenent between the
Joul e heated cantilever and the non-heated cantilever
prevented in the vicinity of the anchor. This results
i n enhanced efficiency of 10 novenent of the roof
portion 6 of the nmoving nozzle ink jet. 1J54-AU -g-
CLAIMS 1. An ink jet printheatt conprising a plurality
of nozzles, each configured to eject drops of ink
towards a surface to be printed, each nozzle having a
nozzl e chanber defined by a 5 floor portion, an
upmarﬁpymﬁxtending peri pheral sidewall and a roof

ortipn avi n endi n eri pheral ewal | and  an
2 j ect i|oo n‘Q"r | nﬁe%e?aq’wﬁ%ﬁlp‘gwg g B@Wl’% ozl ea§11 ‘Bgﬁf"} @ IR ARy
arranﬁeﬁtwﬁﬂaQWﬁﬁagﬂprmwiaﬂhyﬂbvemmapwmhcmmbehésgﬁpmc

MarNefoor SRR aﬂ%@zlnﬁy Qﬂéﬁﬁ?@ berigifta ddewsi P R agtUSteﬂérutnp having a
receil V|

ondul.t .through a su enlng
|t rirephsgronsy Sod S G g s B U v
i nk crengtdgo atflesstgiadidiyaivirsp @fa ttlbseopprenen pagh amale thaeber bemg
cond U:brtﬁgﬁr&i fod rec@xvﬁé‘fnf( vfaia@Biduit @ro%tx%%ly%ﬂenﬁ% fCh é £50: ;Qf—noﬁ’m

i nk dro t throu he rim print head
as cl evﬂ”ﬁVﬁ%ﬂf&emﬁﬁﬁﬁb*ﬁ“?ﬁ@“ﬁ%@%?ﬁ@” e conduit is
cohs tspfficénetd effert amejecganvS dnrigd deppletifpough thdim.nk j et pri nt head
as clainmed in claim2, wherein the nozzles are
constructe MEMS technol ogy. 4. An ink j

pri ntthedd “g‘éet Brnheqay clpimedip S g‘z‘”‘&?ﬁ‘“&?"dﬁ"ﬁl"%“ foRREgdyen 2

t he swster at e adj acent said opening is used to
accomuodat e ancillary conmponents. 20 5. An ink jet
pr|n he s cl n claim4, wherein at |east sone
of ¥t ﬁ Z‘HE‘?FF REP eaged}fwzfﬁ Bl %B?F&Ht@é%wfts 6.
An | MEMSaqchmologint head as clainmed in claim4 or cIa|n15,
wherein at |east sone of the 25 ancillary conponents

conpri s nal trac Us4- AU
mp 4. %.n Sml(_%t p?inthead as cFalmed in claim 2 or claim 3, wherein the substrate adjacent

said opening is used to accommodate ancillary components.

20
5. Anink jet printhead as claimed in claim 4, wherein at least some of the ancillary

components comprise power traces.

6.  Anink jet printhead as claimed in claim 4 or claim 5, wherein at least some of the

25  ancillary components comprise signal traces.
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