1 NOZZLE FOR AN I NK JET PRI NTHEAD Fi el d of the

I nvention This invention relates to an ink jet
printhead. More particularly, the invention relates
to a noving nozzle ink jet. Background to The

I nvention Most 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 formed in MEMS | ayers on the
top of a substrate with nozzle chanbers fornmed in the

| ayers. ' ' et addl e
ot uat e PR AR AN INK JET PRINTREAD

drop through the nozzle associated w th the chanber
Eipkﬁotféheilpwem‘ticah el ectrical signal to the actuator.
Such a construction is typified by the disclosure in
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The present invention stens fromthe realisation that
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t he paddl es and causing ink drops to be forced from

the nozzle by decreasing the size of the nozzle

Backdeound ttoFlae laeantion i sed that this can be
achi eved by causing the actuator to nove the nozzle
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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 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
According to the invention there is provided an ink jet printhead including:

a plurality of nozzles each adapted to ¢ject drops of ink toward a surface to be

printed; wherein,

each of the nozzles has an external actuator and an apertured roof portion; the

roof portion defining an inner surface for contacting the ink and an opposing outer
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-2 surface operatively connected to the externa
actuator such that the actuator noves the roof
portion away fromthe surface to be printed to eject
the ink. Preferably, each of the nozzles further

i ncl udes 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

ehesgapsollcsasans . Becy e gl SLIPHE b EBOC s

rodigobiden avPryefra@nald surfath® Bojritaédio ganheisles a bend

actuator nounted on the substrate at a proxinml end

as N | ever .hea and s arranged to.support the
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aliffReC A td Jupyieéd WRRMk Hhleilehdi Bhe bohddiSn af ehddlyi suBktrate.
the nozzle ejects ink through the apertured roof
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te définechentizle tlander. so as not to significantly inpede
the flow of ink therethrough. Preferably, ink in the

therethrough. | Jink in the
v RS aeol S ipben Nt b ESarbl B B O B Bg ot

pRsXifnaDéhd 43fal daBfiich o Hedim, ¥idSie aHEngtilad s@fpoit e Y&UTlpsrth of the
the conduit. Brief Description of the Draw ngs )
nrezlachanmhen atia Aigtahegd of the carftideves beamatsughthat ) ysesdctustion of the

i O S PRRR' S kG R bRy T oy e

pbtiont he acconpanying drawings in which: Fig. | is a
partially cutaway perspective view of a noving nozzle

'n kP{e?érabl?/,s %g rggrllé{l’it il’l ‘%I?eﬁn%%ﬂﬁ%g substrate communicates with the nozzle
chamber through an opening in the floor portion, the opening being sufficiently large

so as not to significantly impede the flow of ink therethrough.

Preferably, ink in the nozzle chamber in use is inhibited from flowing back
through the conduit upon downward movement of the roof portion, primarily by

viscous drag on the walls of the conduit.

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,

IJ57-8G



Fig. 2is asimlar viewto Fig. 1 show ng the bend
actuator of the noving nozzle bent causing a drop of
ink to protrude fromthe nozzle. Fig. 3 is a simlar
viewto Fig. 1 show ng the nozzle returned to the
original position and a drop of ink ejected fromthe
nozzle. Fig. 4 is cross-sectional view through the md
line of the apparatus as shoywn in Fig. 2. Fig. 5is a
simlar viewto Fig. 1 show ng the use of an optiona
noz zk: - Ej . i
Shoui B PRSTRLE o R £, PRk B B olbtoF bt oving nozele
bentotausid agirdy afink beprandé omRhgnozzlée.s a simlar view
to Fig. 5 showi ng the bend actuator straightened and

R R G e

povitiyn ahd g drd éfinkacjetted iam theavzdle Fig. 8 with the
nozzl e and bend actuator renoved and show ng an

o L e PARSSfelipy ey ot Behre fnS ape abpsyif s shown in

Fi%ngpved, and Fig. 11 is a simlar viewto Fig. 1

showi ng the bend actuator cut away, and the actuator
anchor det a,ch_?d for clarity. DETAI LED DESCRI PTI ON OF
THE Figawengsonlaryvigyy (o Figel shopring theruse of ameptipnahnqyale poker.
nunber of simlar nozzles are simultaneously

BN i@ Gtiblh @nilis vitgy (NG, SEHbvEMORCREN BSLABY @R and a drop of
described in our co-pending patent applications

ipleprotrpdigstipmathetneszlpegi nni ng of this specification.
For the purposes of clarity, the construction of an

| ndipyd gygh sinﬁﬁrlvgéév RO £s1RWARS the¥chdt a&ﬁﬂopgfai%hrt&nejd eatnd the

described. 1J57- -4 ereas T n conventlion
dognattink being mjeofed tfitve thepezdescri bed i n our above
ref erenced co-pendi ng patent applications, ink is

ej eﬁge. % ig b Qififhr Qr%ﬁoeﬁg.hﬁ%ﬁ&ut*%l}fe f)giﬁons cut away.

Fig. 9 1s a similar view to Fig. 8 with the nozzle and bend actuator removed and

showing an optional constriction in the nozzle chamber.
Fig. 10 is a similar view to Fig. 9 with the upper layers removed, and

Fig. 11 is a similar view to Fig. 1 showing the bend actuator cut away, and the

actuator anchor detached for clarity.

DETAILED DESCRIPTION OF THE INVENTION

It will be appreciated that a large number of similar nozzles are simultancously
manufactured using MEMS and CMOS technology as described in our co-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.
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novenent of a paddle within the chanber, according to
the present invention the paddle is dispensed with
and ink is ejected through an opening (nozzle) in the
upper surface of the chanber which is noved
downwardly by a bend actuator, decreasing the chanber
vol unme and causing ink to be ejected through the
nozzl e. Throughout this specification, the term
"nozzle" is to be understood as an el enent defining

|
: hewsﬁqr I g{sﬁle g&‘ij\{eg?%%eﬁ tﬂrﬂ( %P@dﬂsan Jioﬁalstﬁ tlfie QH%JEEBQH)#GUM above
réferensedocoepeanslatd pattdnin appifoanmsg mktio cjcbred ﬁ@fxﬁﬁrﬁ@:ﬂe thamber by the
draw ngs. and are to be understood to be not in any
QYETETE ek A RAIdNE WHING (o GTBRbSL PEROTGNS ﬁm@eunﬁ%ewétw%?flﬂée

'a{ﬂdlé' $€dis rgfﬁ@&f WAR G AW %ﬁﬁ&k(@ H{r&F (ﬂjeﬁm f( M}?et) in the upper

accorrpa I'ng draw ngs, e nozz PPy 84 6n

sefigtaf alieechhnibyr which ¢ mbﬁéﬁddmﬁdlyd@w ldﬁﬁlamuﬁ@;r Adeciefing

su ppl% aperture 2 openjng thro%gh a hexagonal openi ng
v

the ¢hiapibehvelue ang sausingdak tobggected tireugh) the nozzle.
confl guration) into a chanber 4 defined by floor

por trhedhchout'tRIBspR&fiddtien, e tingh “nBRAIEPRS BL uRdFQYEd hsSan’
and 8 which overlap in a tel escopic manner. The

climpana¢finingan om;mnﬂn@t thevapeaing litgelf. r Burthepmprepthetrelotive
6, are s;,z ble t nove u

tm\m? &1 5 bRen Sl e “aﬂb%#a%mﬂm y
abdoRdPahy e drRankd 813 a'ée tolhtCurficRtdddan be RBZinGan Jy%gfﬁsh\h-yon

S
r|m9 ocated In the roof portion 6 so as{y defi ne
theroroéation @f therink jes neyadein wse. of i nk from the nozzle
chanber as will be described further below The roof

o S5 D L SR S o

ch@spractd foaranubgrate Dby ey loé MEAS teshinblogy deﬁmhg afn Inkl silpply
constrai ned Egoa non- heated cantil ever,

AT A GPERing fEough A hexpaonad grening 3 (whigh cm@él‘% @galafother
s&k&Jb&e ghﬁ%gﬁﬂ@;?ﬂ%ghbﬁgg tvetggﬂedt é;ﬁg&f}teb'oﬁldﬁeﬁs& portiqn6 and

cant | r an er cdus
pblephéra?ltsideaihﬂﬁ 7 3fid B evhbeinelerlip én predoscopit nander] ]I'h@fmdehﬁlls 7,
eélaactuator IS fast%ned to the substrate 1, and
BAERAG 48 Sirpd &nbarln th mersBRYardly

aﬁ@ﬂ&\pm%l]dly vbﬁhﬂ%ﬁfé(w'aﬁ?g Wh!u’:llBJeng% upwardly from floor portion 5.

The ejection nozzle is formed by rim 9 located in the roof portion 6 so as to
define an opening for the gjection of ink from the nozzle chamber as will be described

further below.

'The roof portion 6 and downwardly depending sidewalls 7 are supported by a
bend actuator 10 typically made up of layers forming a Joule heated cantilever which
is constrained by a non-heated cantilever, so that heating of the Joule heated cantilever
causes a differential expansion between the Joule heated cantilever and the non-heated

cantilever causing the bend actuator 10 to bend.

The proximal end 11 of the bend actuator is fastened to the substrate 1, and

prevented from moving backwards by an anchor member 12 which will be described
IJ57-8G



-5 further below, and the distal end 13 is secured to,
and supports, the roof portion 6 and sidewalls 7 of
the ink jet nozzle. In use, ink is supplied into the
nozzl e chanber through passage 2 and opening 3 in any
sui tabl e manner, but typically as described in our
previously referenced co- pendi ng patent applications.
When it is desired to eject_g_.drop of ink fromthe
nozzl e chanber, an electric current is supplied to

ﬁlﬁl?erl?)%fb% afd Hﬁ:t(ﬁgta ]é?ldcl?L@ LG ddns, tsﬁ@%&{shﬁf% ro%fﬂb‘iiﬁ(gr% and

t he position shown in figure 2 an ero
splemalle i of tiebanky@ndEzsle. t oward the fl oor portion 5. This
rel ati ve novenent decreases the volume of the nozzle

chagbers, SANS ANl RS R By B GHAL> b opening 3

if efiy@dtable rartiet Butypliylly Bed&uiibalia oue pavisiyiefeRfcédio-
As the electric current is withdrawn fromthe bend

pa%mamﬁentmph@ﬁ@nac Whendt is desiradrtp sjecha diop o inkafremithe nozzle

r on as homn n t he rgof
<FaRbo Ot BbR? et delity S TR ) celSip B actuator o
behd & thalposiA6@ENWY in HRIrd D RN e te robBpdREHA b AbkMwardly

formed ink droplet 14 causes the droplet to continue

twardéhﬁeﬂw\m@wryS f ﬁhwﬂgtlmnpvmneuﬂ degreasss the vohwawnof the

' d th
oGt st e Bl R uiheal? P By BOFAE pRED R stiom a
19f(Fighe) whMe Rt ik %hnerdhs a QRN tBe buitfdck @RKkioRGA tHeARKS 1S
relatively large conpared with the cross-section of

be - &5aBF e CBUGH it RUnHGR G the 56806 Vi geticto
SR¥E @@{He sothi Tghf‘ﬁorﬁ%ﬁfaﬁ%ﬁ bab SR8 ﬁﬁ( mtgF g&f'penwﬁ% of

si dewal | perture 2,
tlmﬁmutuletcshainbetdmpvgwd]fyrtm thet dreginah lkocaasna r Vlmé mofneotunsdithe partially

to the eni 2. |s a distinction from pany

fosme gl 1Pl 4 cafser THhe: Jregleiig £oPumIG gy ey Y deming an ink
dREPPPM Bowh'ln FI2 sNARE R FERERE b MhcGliabaN DEFer'sTHFaddVf other
to be ejecteg roug e nozzle r|n1ub uat1 on,

aitelect@usgringd. one or nore baffles in the |nnediate
| ocati on of the nozzle chanber. This type of

o n?r% biy Cfo'n% es Clplvgnﬁg)%g Wg‘érrﬁn%n Jn \ﬂoi:)fpcb 1(2)1? E ?st %ga:fivlﬂ?/tlarge
cdﬁi@@ﬂed bﬁﬂl thé b@ds-¥éctibn SP Beidozgle chiBb& 68 thedink EIPI&Ss Smsed
t(;rJl l:r)]g ej:égted ?hl;guéhnthe 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 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 immediate location of the nozzle chamber. This type of
construction can be used with a moving nozzle ink jet of the type described above,
and will be further described below with specific reference to figures 9 and 10, but in

the form of invention shown in figures 1 to 3, the back pressure is formed primarily by

viscous drag and ink inertia in the supply conduit.
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the formof invention shown in figures 1 to 3, the
back pressure is fornmed primarily by viscous drag and
ink inertia in the supply conduit. 1J57-SG -6 In order
to prevent ink |eaking fromthe nozzl e chanber during
actuation i.e. during bending of the bend actuator

10, a fluidic seal is forned between sidewalls 7 and
8 as will now be further desgribed with specific
reference to figures 3 and 4. The ink is retained in

t he . i . .

roof Bk fo GRS foih 8 oS hi e HRUAEE hrif) adeifiop e
duéiag besdingbf thbdesd siewadl 1K), 4 fhindic Sealy fofmedhgween dilld@ialls 7

ink is retained within _the nozzle chanber by surface
apd §55 5Yil1 oy Rerfuthenlescribed avith spgcifie selereaee i @i J andet

gap between downwardly depending sidewall 7 and the

nut udelidk fsaelalidd Siieegz14 Chahbdr MBriHP YR HleymSRRRRELNMGe roof
sidewal | 8. As can be clearly seenin Fig. 4 the ink

pestimvinaraktleor gartionshbydthe gaemstyicifeatuss bf tiersalgwalls Riand 8 véhich

ST R
1Rtk Wb Pidled h d6MBtde day beREeeRUBWhWatdly Eéppglgiﬁgtsiﬁéwall 7 and the

sidewal | s which ensures that the In seal s"
nagnadbsiating sudareriong therupyardiyrdeperslingsidéwnal] 8.dAe carobd ¢learly

I ) f th i I ] N .d o k
s e G T G Gl R ey SRRl i dsmall
a&)h&% BBtwdeh e RIvHw AN defeddiRpNiddv 857 Md AWRRT fabACTES She

may break the surface tension, the upwardly
ugepriyl extgndingl sidetwhll By ihe proxamityed thetworsddwollswdfichaensures that

war dl.y fagi ng channel . havin ot onl he i nner
(RS s P s BRa gl b aliay 1B otudlo Ui iosee
pr&imiQoFGi@vwdighaped channel 19 between the two
surfaces. Any ink drops escaping fromthe surface

tensi on between the surfaces 7 _and 16, overflows into
t he oxientnamakepramision fopaydnk which mey egearadthe sitfce tension

naMoekiingy : e |
refoft W0 o A B AL O G i hAF PO B ol Rlon, e
upwatlly egieni@gistiewall 8 i prgidedhie theisrmniof b Gpwindlynfavinp @hannel
nozzl e nmechani sm As has been previousIY described in
haying ngt ondy thedgogshefasrgl oalpi leispated opart pprallglputer 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.

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.

1J67-5G



desirable in sone situations to provide a "nozzle
poker"” to clear any inpurities which may build up

wi thin the nozzl e opening and ensure clean and cl ear
ejection of a droplet fromthe nozzl e under

actuation. A configuration of the present invention
usi ng a poker in conbination with a noving nozzle ink
jet is shown in the acconmpanying figures 5 6 and 7.

[ J57-SG -7 Figure 5 is simlar to figure 1 with the
addigt i A -hr r . I ' e . .
71 ooy B8P s il It o802 30diT5n BRI 20k dhs Wlopening
3upvie fibor of Xlicemaizleghapbée bn #hidhl i2 athuhzdphelpivdelity bxtt@ling
and/ or .through the plane of the nozzle durin% )
pakenfdt Sied. lo REotrudg e asd/anthropah; the plang of (s anzzle duringmf

PR ﬁ&fn 6 is noved downwardly by bending of the bend
actuator 10, the poker 21 is caused to poke up through
the opening of the nozzle rim9 and part way into the
bul dismgn ba keatrio figurk 6, Adien e oo portion Hiiwmoed dewmwmardlydy

biidingpb e 25a B o e L\ e g e the”
ob il df AR GoLEFHEY AASpRT G RIS the bulleRe {ﬂktzﬁg,i fpd the

poker 21 is effective in dislodging or breaking dried
i nk wh form across the nozzle rim and [

jch may . . : : d whi ch
wouts 1B Hof RSN TSRRIS (At AESseLpOs HonRan shaightening of the
SEAPEARLS i A 5,4 B BALE )b 5Oy ooty
dpasibtd and the@okeri 21 iFieffectRe it Hsladgiiy @ brdaking driedtisk which may
relative to the floqr paortion 5 causing the nozzle to
fory &erpysithe nevaly g tvhesh Wewld iwthegwisg plock shamazgle. t o t he
surface to be printed, at the point of formation of

t he Iti il ¥ DPpteRfated, fHat 8s BE bemd AlnhA6k 10 & bRtcaGRhE BRIBEE
woul d cause the ink droplet 15 to be ejected from the

paBioa|te maye gognpently trthappsition shavar indlig t2 theappbpraticntils
t.o.the plane of.the floor ortion 5 and to the strata.
r%?.tnheg? %lﬁ)ee. O(frrplmété ef (éa[us1ngm1%g%{ﬁ t8 nil%vgd{nio an?nentanon W?uc% 18
nbNRREIWI &CIhe Suifice tBbk PHLRE, atRBE ifUdEAbHYatR% cTeREink droplet.
nozzles may be oriented in one direction and other
Thisotietation, i§neli dorwsetedt woulg pausa theyink dpepdétt 18, to b cipcteil drom
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 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 cleatly seen in figure
8. The nozzle is typically wider and flatter across the end 22 which is closer to the
bend actuator 10, and is narrower and more pointed at end 23 which is farther away
from the bend actuator. This 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
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The correction of this non-perpendicul ar novenent can
be achieved by providing the nozzle rim9 with an
asynmetrical shape as can be clearly seen in figure

8. The nozzle is typically wider and flatter across
the end 22 which is closer to the bend actuator 10,
and is narrower and nore pointed at end 23 which is
further anay fromthe bend_gctuator. This narrow ng
of the nozzle rimat end 23, increases the force of
"G ol B Pe EEA0 (rcbP orfiBE 6 U E Inolhole 1E LREEA &
campensafABr the tilted oduenmnbm ofitht evefipdrtidieat iengsbimaifuslt drop
as the drop is ejected fromthe nozzle. This net
efestieR propel s the ink drop in a direction 1J57-5G -8
whi ch is not perpendicular to the roof portion 6 and
can ByhRkhiy Rilbang tHelsBiRAnHQhaGORASNS I thd zzIehEn 9, it is
tilted orientation of the roof portion at the p0|nt of
popibld to pompletel ¢agrpensife furthd titing of ticiroed prgtiome dstiapectuation

h t th
PR PRPLTE, T b Eur e bORAEREL DB oF bemediptifs g loor
poliforof portion 6 during actuation and to propel the

ink drop fromthe nozzle in a direction perpendicular
to t gEfloor portion 5. Alt rlbed above,

t he Athokeh % detsribed ghavettieckh SReFgs S eI WSBtEe
RSN, Dl S50 O Syl U
pn.lﬂb ¢o plrmkllc]eeimmhg nbadingrjeisgitit badk}prmyred!fy vaay of a s1gmﬁcant

nlflc constrjction close to the nozzle. This
4etq ?S&ﬁo fthe Wéec dits,copsEghieRts typical tlyravided indhe substrate

f Ysesfssc $e %fégrl eﬁllﬁ‘,&ﬁ %s?%ﬁg IPr g%ugé‘m?] v9s t‘ﬁ@gl é&rall 8 from

i gure shoms e Si depen
viltivted aeyd O’ﬂ’ﬁlrdily oae bemboed hdffe mrrtberﬂ@ésulﬁsgﬂnt anrtgaenmgaﬁ of
openi ng 25 of, restric ed cross-section i med ately
SR SRE HRSHR BERAISSY DClaH e RGN RDYY N fgrmation of this

opBH: U S REED 10y I B RSO PR
rémovadddr ¢lhgtyl Mhénforanf dannpativhicah perndtihaadjtedt dation of

of . ancillary conponents such as power traces and
agq:lgﬁtaq compeperits sych@as ppwerisages anl gglileﬂ 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
anchored 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 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
1J57-SG



some configurations and intended use of the noving
nozzle ink jet. Although the use of a restricted
baffle in this manner has these advantages, it al so
results in a longer refill time for the nozzle
chanber which may unduly restrict the speed of
operation of the printer in sone uses. The bend
actuator which is fornmed frogn a Joul e heated

cantil ever 28 positioned above a non-heated

A \JV@Y% gl%%ﬁﬂtﬁfggaﬁ? bBhdih P 6r géfﬁltnlﬂtloﬁ%q ﬂi!e%'&%ﬁ%d i ERQ/G to
securely nchor 0 prevent ative novene

tixedubeteste 26 en hitvemehesftthcbaridchdatoter 28 and t he

non- heated cantil ever 29 at the proximal end 11, mhile

maki [ QVI.ShQ S U .of ele ri urr

o B R BB Sl 20 T VB S Bl e g A

vithiéh ardIsdaed whithiibdceet $3 B GisRRGall 31 a%bh)gfmﬁ& rigidity , and

configuration having a base portion 3 id

ppoeniiegrslagve gxykmigal/hatgeantibe nop-boated emxﬂ@e%ozi?mﬂ thatoyle
ate.26,,The formati on of the

hﬁ%ﬁ@ %@ﬁﬂ@?%$n} egugpgﬂg% Cagh9E&7 great rigidity to

[ J57-SG -9 the end wall 30 preventing any bendi ng or

def dn thad maemenfthe peoxémal endlolf t13(bend laatuatoe ist sacufelyemd ﬁrmly

sybstrate 26 on novenent of the bend actuator.

ARRPT LAY CalAt e B EmEry bplvesp i J@@ﬂf Rgptert camiﬁmrap@ the non-
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cantil ever 29 and the Joule heated cantilever 28 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 rel ati ve novenent between the
Joul e heated cantilever and the non- heated cantil ever
prevented in the vicinity of the anchor. This results
i n enhanced efficiency of novenent of the roof
portion 6 of the noving nozzle ink jet. -10 Cains 1.
A nozzle for an ink jet printhead, the nozzle being
configured to eject drops of
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ink toward a surface to be printed on, the nozzle
conprising an apertured roof portion arranged to
engage with a chanber defined by at |east one wall and
an apertured roof portion; the roof portion having an
i nner roof section for contacting and containing the
i nk and an outer roof section operatively connected to
an external actuator such that, in use, bending the
actuator noves the roof portion away fromthe surface
to be printed to facilitate formation of an ink

t that is ejected towards the surface upon
subsequent straightening of the actuator. 2. A nozzle
as gr I
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that in use actuation of the nozzle ejects ink
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4. Anozzle as claimed in claim 3 wherein the actuator comprises a bend actuator

mounted on the substrate at a proximal end as a cantilever beam, and is arranged to
support the roof portion of the nozzle chamber at a distal end of the cantilever beam,
such that in use, actuation of the nozzle ejects ink through the apertured roof portion

by moving it toward the floor portion.

5. A nozzle as claimed in claim 4 wherein the conduit in the underlying substrate
communicates with the nozzle chamber through an opening in the floor portion, the
opening being sufficiently large so as not to significantly impede the flow of ink
therethrough.

6. A nozzle as claimed in claim 5 wherein ink in the nozzle chamber in use is
inhibited from flowing back through the conduit upon downward movement of the
roof portion, primarily by viscous drag on the walls of the conduit,
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