-1 FLU DI C SEAL FOR | NK JET NOZZLES Field of the
I nvention This invention relates to an ink jet
printhead. More particularly, the invention relates
to a Drop Flight Correction for Mwving Nozzle Ink Jet.
Background to the Invention Most ink jet printheads of
the type manufactured using mcro-el ectro nechanica
systens (MEMS) technol ogy have been proposed in a
construction using nozzle chanbers formed in MEMS
layers on the top of a substrate with nozzle chanbers
formed in the |ayers. Each chanber is provided with a
novabl e paddl e actuated by -lsone form of actuator to
force ink in a drop through the nozzle associated with
the chambpLINDIC SEALPFOR INK JETINOZZLESnal to
the actuator. Such a construction is typified by the
di sclosure in ny International Patent Application
_PCT/ AU99/ 00894. Cther constructions may di spense with
FielkofdbelloyentiPnause i nk drops to be forced fromthe
nozzl e by decreasing the size of the nozzle chanber.
| t Thissinwerdion reletes teariinklieftpringhogd.c More parieplpdy.dhe myention

iR B P PR B Bo MRl DB A20K B g e neec

for a paddle, sinplifying construction and providing

an environnment which is |less prone to the | eakage of
Backgroundhtorthenbwantiehanber. I n both these types of

construction, the actuators are typically fixed/free

endvbank jet yypethedde ofittle thendamdiareaed using Buietorgectro mechanical

oper at i these slightly rotate. the paddles in th
sy QRSP e et sher Bt BoniCrRaeTioD sy Beras
chhiRBerd 93l iR REIIRASyerdlon M8 1SESONEbsRE WikNREzle chambers
construction type. Because of the angul ar di spl acenent

foumed inehplagets.e Each ¢hambef ispsevidgdoeitvh muyable @addlpectdatogh by
may. be ejected at a.sl.ight angle.tpo the normal of .
someg Og+c%llﬂﬁ(él‘ tg Jance H‘B{ m%é{f% ﬂgm?ﬁh tgfﬁ gozghegqucécrlatec? w1tE1Qﬁe
chethBR FRATERIpt QF okt BRCHRAIL §1aPRARE RGuAtBr. L §iRhlatBdstRfetion is
typified by the disclosure in my International Patent Application PCT/AU99/00894.

*

Other constructions may dispense with the paddles and cause 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 thereby avoiding the need for a paddle, simplifying
construction and providing an environment which is less prone to the leakage of ink

from the nozzle chamber.

In both these types of construction, the actuators are typically fixed/free end beam
type thermal bend actuators. During operation, these slightly rotate the paddles in the
chambers in the first mentioned construction type or the nozzle openings in the second
mentioned construction type. Because of the angular displacement of the paddle in the
first type of nozzle, the drop may be ejected at a slight angle to the normal of the plane

of the opening. Because of the angular displacement of the nozzle opening in the
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-2 second type of nozzle, the drop nmay be ejected

normal to the plane of the opening, but the nornal

has angul arly di splaced along with the opening during

the ejection of the drop. This slight angul ar

deviation of the drop is not a potential problemif

all the nozzles on the printhead have the sane

orientation. However, to nmaxinm se the packing density

of nozzles on the printhead, and thereby reduce

manuf acturing costs, the nozzles in adjacent rows are

oriented such that their actuators extend in opposite

directions. Accordingly, thé-angul ar deviations in the

flight of drops from successive rows are also in
seapdagpe & mhizzlecthe drip. mFhbesejected ndbriviahit tht plane véthedypeniag, but

ef fec on int. quality. S ry of the |Inventjon
thesgergl ﬁ%ﬁgan@ﬁfaflﬁ gispflogh ot “@tﬁg\g@m%ﬂ% ngdee eigetionof the

ot L ) . ) _ _
o RSB LGSR0 the sl b Ko Rhl PR SCAF e
notzriesmordthe printirchdbavetthe kemgordiantatn. \Mueveser td maxogisenihe gacking

i 5 asy trical to provide a flight direction of
de%fl@&f@amg%%%th@ w&ptheaqﬂﬁpg R ashring;cogssthen
noPH@Yndhblc 1hUS aRRERN SHE e SUBHBLOLER cxidtath gg%gktg

each nozzl e has an assocl ated nozzl e chanmber a e
ditectidis. Fepmidiredy, thid dngulanBewiatioratin thedl ghtaferaps it tudcessive

an underlying. substrate, .the nozzle chamber bejin .
oY Flieﬁ’gw iBPPROSitE SHECtinmEt TR C%@rlﬁ)@tegvémvm@éf’%me efif print
qugmg_a roof portion having dependi ng peri pheral

sidewal I, the sidewalls of the floor and roof portion

arranged to overlap in a tel escopic manner; said roof
- portion having said opening forned therein for the
Sweaansef dheilaventiohs from sai d nozzl e chanber; and

an actuator arranged to nove said roof portion

upviseendjngtadheiivvpniendhsre isprayvided an ik jsprinthgad gacluding a
i r i 1:d_roof rtd.on tilts relative t
plugegl{tg o? ﬁ%z()z!@%gt?l} %‘dgﬁ%\%ﬁ% ﬁ]%?t\]qbrgﬁssté i through an openmg\fowar a
surface to be printed; wherein

the opening is asymmetrical to provide a flight direction of ejected drops that
differs from the flight direction provided if the opening were symmetrical.

Preferably, each nozzle has an associated nozzle chamber adapted to be supplied
with ink via at least one conduit in an underlying substrate, the nozzle chamber being
defined by a floor portion having peripheral sidewall and a roof portion having
depending peripheral sidewall, the sidewalls of the floor and roof portion arranged to

overlap in a telescopic manner;

said roof portion having said opening formed therein for the ejection of ink drops

from said nozzle chamber; and

an actuator arranged to move said roof portion upwardly and downwardly relative

to said floor portion, wherein said roof portion tilts relative to said floor portion when
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-3 noved downwardly by said actuator, and said opening
is asymmetrically shaped so as to eject ink drops in
a direction other than perpendicular to said roof
portion. Preferably, the nozzle is configured to eject
ink in a direction substantially perpendicular to
said floor portion. Preferably, the nozzle is so
configured by being provided with a relatively w der
portion at the end of the opening proximate the
actuator, and a relatively narrower portion at the
end of the opening renote fromthe actuator.
Preferably, the wider porti-Gn is flatter in edge
configuration than the narrower portion which is
maved downehndlnby sigaitudted andBsdid bpddéscisiapgmoatriehlly ftaped so as to
. Drawi ngs .Notw t hstandi hg any other forns that may fall
eJe\Rﬁ‘l"‘m S8 aguggion ‘Hﬂ"é" apgngdipular &g said roof Rartiogyent i on
wi |l now be described by way of exanple only with
r effesfenndly, the nobble iacsdignadys BgcnRv £ 8iedtion\Wibgditiaffl 9.
1is a partially cutaway perspective view of a noving
peipgpdipgar tgisajddloor pegionbl y, Fig. 2 is a sinilar viewto
Fig. 1 showi ng the bend actuator of the noving nozzle
be 'Ptrefﬁl%ﬁg', 12 idzsle “P@soocfon_figﬁreﬁ Ry RERLprSGddd 9ith b Ratively wider
nozzle. Fig. 3is asimlar viewto Fig. 1 showng the
porionak thereptl of thedbpeving ipeoximagithasctugsars and orelaivelyanatooer

pofiop el gkl F i orb R BT B 45 PR MBT i ne of the

apparatus as shown in Fig. 2. Fig. 5is a simlar

vi @refeabi the vidshyaniingistfheetinedoé caifigapitionmigdn the azd®wer

pker. . Fig, 6.is a simlar viewto Fig. 5 showi ng the
pof Plgi

VRl GaPBHYER Mo ARintEddr op of ink protruding from

the nozzle. 1J53-SG

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,

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.

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.

Fig. 6 is a similar view to Fig. 5 showing the bend actuator bent and a drop of ink

protruding from the nozzle.
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-4 Fig. 71is asimlar viewto Fig. 5 show ng the bend
actuator straightened and the drop of ink being
ejected fromthe nozzle. Fig. 8 is a simlar viewto
Fig. 1 without the portions cut away. Fig. 9 is a
simlar viewto Fig. 8 wwth the nozzle and bend
actuator renoved and showi ng an optional constriction
in the nozzle chanber. Fig. 10 is a simlar viewto
Fig. 9 with the upper layers renoved, and Fig. 11 is a

simlar viewto Fig. | show ng the bend actuator cut
away, and the actuator anchor detached for clarity.
It will be appreciated that-4a | arge nunber of simlar

nozzl es are sinmultaneously manufactured usi ng MENMS

andiigNIas atseaiuroliogyo Big. §lelsovinp e bend actuaoe sipegittbmd and the

patg;‘i( applications referred to at the begi nning of
drpp,pkl

&é&gfql@éﬁidif&ﬂ?%foz@ﬁe purposes of clarity, the
COMapraiSLIHaNiand i ¥ (Bl hOBodiShs BRZGlG al one

wi I I now be descri eas I h conventional ink jet

corig. s hisanilafvidtwe Figpe withshe hdeit dnd leud ag@éeremoved and

referenced co-pendi ng patent_ applications, ink is
shgigaPptiopshcaniastiandndbgpasale dhombpe  novenent of a

L _ . ;
PP o b M Yo EROATDY i TPt Ll Gyeld R
ej dig.dd it bsimigh view IR NghoWieg thke®knd Acttidier ¢RRRAY, and the

surface of the chanber which is noved downwardly by a
achiatoy apehop detagheddacsladi ng the chanber vol une and

SR Dby PRI, sty

Throug Fm Nnozz

mbmfacnded ssing MEMS and €MOS idchnélefysd d@cibeddpont fgpaiiing
not the opening itself. Furthernore, the relative
pajcat rplicatinns referrghtp at thkagmmingolthisispegifieations are used

it f i :
R T T R R
willh@wobsd &ntdicdon of the ink jet nozzle in use.

Referring now to figures 1 to 3 of the acconpanying
dr NGIERs Incprventonal dnl§ jet construction of the type described in out 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
and are to 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
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constructed on a substrate 1 by way of MEMS technol ogy
defining an ink supply aperture 2 opening through a
hexagonal opening 3 (which could be of any other
suitable 1J53-SG -5 configuration) into a chanber 4
defined by floor portion 5, roof portion 6 and
peripheral sidewalls 7 and 8 which overlap in a
tel escopi c manner. The sidewalls 7, depending
downwardly fromroof portion 6, are sized to be able
to nove upwardly and downwardly within sidewalls 8
whi ch depend upwardly fromfloor portion 5. The
ej ection nozzle is formed by»rim9 located in the roof
portion 6 so as to define an opening for the ejection
coofigimtom)rinim a dhamber4 Hefireld dylfkior pertioh 5] rdo€ potioa i dmdd)eripheral

A il i I
do%w@dlg FroPrdo¥ gb&l%h'@/ AaTRELd H.&ﬁbé’éblé fYfbye Ié@{ré}la
ne b

oul e heated cantil ever constr
dmxwakrﬂat\aéﬂhircsidewéltsxﬁswhxch depdmdtuplmmﬂy fignoflodripertiboif. e
heqﬁEd cantil ever _ cau |ffe i al expansion
tMESIEHARNGERS 1§ T PPaé 1t Epof RET oD 6 e d

defi@bhh lﬁg&ﬁﬁg RS egamton &f Iﬁ‘fﬁéﬁ}zgfe cil ;;& LA (5)e-ﬁ|3§cnbed

pr oxi end 11 of the end act uat or astene
ﬁnﬂmabshbstrate 1, and prevented fron1nDV|ng backwar ds

12 whj ch bhe d bed
f o 690%&9{5%"3 S?ng‘?‘f?éwﬁfié’fd&l’gm%’ég azgewﬁlssge%a S‘éRPO(téd bya
betﬁﬂ gct_ﬁé’tap 3] ’Eﬁbxcaﬂg Fn Ade 9& of Pag&'s ?ﬁ[ﬁ[ﬁngg qoulé ézln%llezeﬁ‘&r}nch is

e Ink jet ' noz supp |nto
congizahed hylmmﬂmheatddraanty]bv@assﬁg‘eheﬁtmgl of thp EIdSImIEl geﬁed d:eﬁmmﬂryr
SUIt%g%e manner, typlcally s described in
capes gidiffrrpgial 81‘1&“@198 § afsdcapiflevgsand élgtnoaﬁzsated

caifie rcﬁuéuﬁg ﬁlgsb'eﬁ@gctﬁﬁ Iel(?ﬁ)tbeﬁddr op of ink fromthe

noz an e ectric current is supplied to
t héhognakime! eralt r ofiBe bandsicngitdrhiefaaehethtodhe tubstrkxe Ngadd
igure 2 and nove the r.oo

Pr%"gs %ﬁ)'f% hﬁ»%m%?e%p“ﬁwﬁs &k anchopmembsb 2 paichivgH bs despgibgd
fufiid Belobe oI WRHM H8GBGESRARNS, 4! sHFForR! thl BSorHAFISs and
sidewalls 7 of the ink jet nozzle.

In use, ink is supplied into the nozzle chamber through passage 2 and opening 3
in any suitable manner, 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

the nozzle chamber upwardly to the original location. The momentum of the partially
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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 withdrawmn fromthe bend
actuator 10, the actuator reverts to the straight
configuration as shown in figure 3 noving the roof
portion 6 of the nozzle chanmber upwardly to the
original location. The nonentum of the partially
1 J53-SG -6 fornmed ink droplet 14 causes the droplet to
continue to nove upwardly formng an ink drop 15 as
shown in Fig. 3 which is prdj-ected on to the adjacent
paper surface or other article to be printed. In one
fofoordnmb drdaphe 1drvaeses lerdroplbetoepatinuego dndve vbivaalty fiemingan ink

51is relatively_|arge, conpared with the cross-section
drgyp 1§ pshopanin ?1% AaHER s AR vRR op fcthg BEISCEY PARST SHTiacEProgher

artd8e B €CLEHe4 hrough the nozzle rim9 upon downward
nn%en%ﬁé of "the roof portion 6 by viscous drag in the

si dewa¢ femadf thhimvepnt theepningAdn flnot fretisP e nelatively large
its Leading from_  the ink reservoir (not

cond shown)
COP’Qa‘EeﬁéMH’p@ﬁ FRySDectip o§ thegrogzlgichambrr ang therip frapigtys cdused to
l " .
beRi A 82 e o oIy BAGEER plfehfent the Y bordion 6 by
vidcoudbdrag jretheaitletvhl ooithe bxetune2 z4nd in ihe supply catcduiatiégiing from
i s . caused by .one_or nore baffles.in the |nmediate

the BKIPICHYPIIOL FOWR 50-1he openingdr Thrsis & disyipioprirom many
: ov LY " 5ty ) A
PeE AR EHELACRL AR DRL AL U Bt Y 86l Mol

whidscanisdsettle hdd toWe wjectedsheagl the noefle renegon aetfatignriesaded by
and 10, i n the %gorn1ot i nyention shown in figures

byt | ]

ong of Fose b%fﬁes b nypedisiglecatign phihgaazgls chambery Thip type of

col{iet offf Ah BTt Homb Ak bbig IUIABIHERLY 1GRANM duovkhnd

witl e ifmghea desoaibed below. witldsetifig rbferetce o ffurés®amery but in the
actyator, 10, a flyidic seal is fornmed hetween .

forgn geientionshayp in Bzyes §ile §. the Rpakeressricre forasd erimgaly by

b3R8 L GLANSRPIAIY 0 o0, 4, T Tk 1

no\le orlet tofretaneinkdedking from the nozzle chamber during actuation ie.
during bending of the bend actuator 10, a fluidic seal is formed between sidewalls 7 and
8 as will now be further described with specific reference to figures 3 and 4.

The ink is retained in the nozzle chamber during relative movement of the roof
portion 6 and floor portion 5 by the geometric features of the sidewalls 7 and 8 which
ensure that ink is retained within the nozzle chamber by surface tension. To this end,
there is provided a very fine gap between downwardly 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
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portion 6 and floor portion 5 by the geonetric
features of the sidewalls 7 and 8 which ensure that
ink is retained within the nozzle chanber by surface
tension. To this end, there is provided a very fine
gap between downwardly depending sidewall 7 and the
mutual |y facing surface 16 of the upwardly dependi ng
sidewall 8. As can be clearly seen in Fig. 4 the ink
(shown as a dark shaded area) is restrained within the
smal | aperture between the downwardly dependi ng
sidewall 7 and inward faces 16 of the upwardly
extending sidewall by the prioximty of the two
sidewal I s which ensures that 1J53-SG -7 the ink "self
the gl “sélf senlsissroks free opmmonly Hy/subfacs tenfianaluean tieabose ueximity
to thezg%ose proximty of the sidewalls. In order to
of haidyrallsi si on for any ink which may escape the

sur . ta aint. . . b

a6 PR, BRI B RISl R
resipivadde yo dgpenids ogotherdawalsl wisich map beaak diedsurface feasiborthe

of an upwardly facing channel . having not only the
uprrlY derprmEadesal fis Rrospsiedda thegdarm opan ypvarlydgeiag channel

f . ' .

a8y} bd AP 1 LSRR SRR, R LIRED 1 i
a W-ehgicd chireiehb® betivien tnivacadacts.andy 1k dropessthsing frbm e

t he U—shaged channel . where it is_retained rather than
surfagedrsigy Detwpesthe swidacss / pAd d6grvetliwsiplozhe Usthapedichappel

whdd & % 1B rath@r @URM IRl B%Ildlssdt'hg s&rf%le.oTﬁlefr%%% gtrwa.' 'ftpthjs
I's effective in retalnlng the ink wWithin the mving

mannzz heluaeedibfividin sedlsis fiamed eetticipiseviectingd i retaisatg the thki within
sone, of o%r co- pending applications, it is desirable

the Roiggwozzle mechaant o provi de a "nozzl e poker" to

cl 28 had 'B&dﬁ@%hél% ésc%écfﬁ o fYof" %Hi‘ kﬁp&%ﬁ(ﬁé@@aﬁéﬁi i% is
nozzl e openi ng and ensure clean and cfear &) ection o
desirabicoinl seme sitnations e proeiizlac nonde polas? wadléd Any Anpurities which

caonfiguration of the present invention using a, poker
m%Y?PU@&ﬁJ@i VRERID BiF RG2S ORCNBY PR ey e4lean aad gleat Ceatianyirfiroplet

franftHe}o~A€ ﬁﬁﬁg}a&@%ﬁﬁ&l.fz&%%ﬁ@réﬁon%f tﬁl@ﬁreZent invention using a poker
in combination with a moving nozzle ink jet is shown in the accompanying figures 5, 6
and 7.

| 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 moved downwardly by
bending of the bend actuator 10, the poker 21 is caused to poke up through the opening
of the nozzle rim 9 and part way into the bulging ink drop 14.

As the roof portion 6 returns to its original position upon straightening of the
bend actuator 10 as shown in Fig. 7 the ink droplet is formed and ejected as previously
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.
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Figure 5 is simlar to figure 1 wth the addition of a
bridge 20 across the opening 3 in the floor of the
nozzl e chanber, on which is nounted an upwardly

ext endi ng poker 21 sized to protrude into and/or

t hrough the plane of the nozzle during actuation. As
can be seen in figure 6, when the roof portion 6 is
nmoved 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 bulging ink
drop 14. As the roof portion 6 returns to its origina
position upon straightening8f the bend actuator 10
as shown in Fig. 7 the ink droplet is forned and

ej dtwdbbaapppeceated, tlsit ys thedsnd adiedtonHilisttient cpuukiag thb]robﬁportion

N T AN
fldk B@ftf@h%ecaﬁélﬁg khelfde218 Q@ Ho@c nﬁ& 2 orCntation %hﬂéh hd n&?arallel to

appreci ated, that as the bend actuator
theswicatp bhprintadfat heppind of firmatioy of tewkndropley Tlds blientation,
osition,sho

if hody Caffﬁ?ﬁsdw%mﬁeauw Flt?ngé iqtiﬁr@g%%ig‘gﬁi OQH@L 'ﬁtgi;’z%? Bao
diONh WhicR iSRbtuite B&fggﬁcﬁ&wﬁ% itk p;slaaé*&ftth@ %&J n[lao%oﬁ & al%ci REhe

surface to be printed, at the polnt of tion
sttataefinokzlel iogertral. TRiiswouldeedudttin ma,ccuraélemmtprnmrlg,qnairmllaﬂy

woul d c use the ink dro f 15 to.b ed fromthe
as §Q5S PEAieh ey '@% Prasnisdon 0@5 Aezpetios aﬁé@%& hoiges in & different;

&ﬂg&m@bg&Jaf‘ﬁg the plane of the floor portion 5 and
tm?o the stragg oP nozzles in general. This would

r edlletcoiractionad ¢his ach-perpemliguiammoveggenp aart becadh#ved bagroviding
SEREIOEY 0 b, 5L ST L0 00 g fectionand oy
s ooy The SR e U 2 AE LB ey
acBuater 10, @nd insymovedriand alors paiped as erab2B wmchhzeﬁmlhyr sepnirém the
e o T B0 P S B g Bt and 1 21
w55ty o Ay PO S LIS Bl
indieatedbby agow 24 Ahe thvalizlc@on fomaad the bend Bctuatog hetheekod Bej ected
frofng {h%%o%le thens 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
tifted orientation of the roof portion at the point 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
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
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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 fromthe nozzle. This net
force propels the ink drop in a direction which is not
perpendi cular to the roof portion 6 and can therefore
be tailored to conpensate for the tilted orientation
of the roof portion at the point of ink drop ejection.
By carefully tailoring the shape and characteristics
of the nozzle rim9, it is possible to conpletely
conpensate for the tilting -&- the roof portion 6
during actuation and to propel the ink drop fromthe
bernberzlyseemindigihirgsearidol. dagyre Adhowk tre sidewtalie8 frdmovhich depend
. portion 5. Althgugh, as scrjbed above, the back
iy Weort%?rF:?é&téﬁRelﬁg?fﬂg -ffSHitwg_tlﬁén BN ehiamgied cross-
seb@bh igﬁn&fiﬁﬂ?%ﬂmbt}ﬁe\ﬁb%ﬂg rﬂ%e@.g Thé f&ﬂl%tigﬁ‘ BPYs c{}).ening can be
conduits, 1T is also possible to provide a noving
scerprZfigire bk whath hak the ppeklapere showa ib Fighdy reodovad for clarity. This
Si ggl fi.cant., constrictjon, close to the nozzle. This
fopp RE theiiRYGnEAN £an PSP pdiagsnbipcation ofhangilkary Gergpengnts such as
oY Bh&esARd SRRall theas i iR olifhtibl
P and 10.S Figure %aégsh?\%sc ht9 %&;&g ?@g%%%%&@g%&&%#%%fﬁﬁteﬁded
usel epwednovinyacxdleyinbfet. ddthougtethbakd biea resimioed baffte in this manner
resulting in an opening 25 of restricfed cross- .
hag Hheps IR IaREHND) 1‘9%‘@%9\/?9%&1‘ Fddlimae ﬁ)ﬁélr?d&z.zle?h@nber, which
£00R1 RBif thk Bhed QR BPérdGort - it fskgure 10
lnv\/m ch 3}hasm%e u%per layers ?@ﬁg%‘l‘?ﬁﬁﬁ%ﬁ%&gr enoved
f orThelband tgtuatdhiwhich fioformed frotmea Jowkelndatedreantalevgre8iokitioned
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cantilever. 29 jQined at the. distal end 13 needs to_be
Thg%@mﬁéﬁoy of the beJn8 actuator En a U-shape, giaves 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.

The non-heated cantilever 29 is provided with outwardly exiending 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 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.
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anchored to prevent relative novenent between the
Joul e 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
Joul e 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 | ower ends forned into, or enbedded in
the substrate 26. The formation of the bend actuator
in a Ushape, gives great rigidity to the end wall 30
preventing any bending or d&-ormation of the end wall
30 relative to the substrate 26 on novenent of the
bend actuator. The non-heated cantilever 29 is

Claimgi ded with outwardly extending tabs 32 which are
| ocated within recesses 33 in the sidewall 31, giving
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27 colprikiRs manner, the prOX|naI end of the bend
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rel ative smpeeirehimbetademed foneectdiubginkdgtvery dfanbhiey elie

and the no eat tilever prevented in the
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adapt ed e t . dr i nk through an openi ng
to ’8903 é%@“? prlnted each nozzle
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by way of a conduit,” the nozzle
by réatﬁ*}’edorthqoﬂocm mmomam aspovarect ipk dxtpsrrelbhargin peri pher al

fl gor,side and a,roof. ort| n havi,ng depend
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ar ERNGamhbkRisif LESHARKE il 1b¥atl ERRhHEhELhan@RE lsufface tension

provides for sealing of the space between the sidewalls so as to at least reduce

leakage of ink through the space.

2. Anink jet printhead as claimed in claim 1, wherein each nozzle further comprises
a channel surrounding at least partially the floor sidewall, the channel being

configured to collect and retain any ink that may leak through the space.

3. Anink jet printhead as claimed in claim 2, wherein the channel is U-shaped and
is formed by a pair of spaced apart parallel surfaces, at least one of which is

incorporated in the floor side wall.

4. Anink jet printhead as claimed in any one of the preceding claims, wherein each

nozzle is constructed on a substrate.
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portion of the roof sidewall; and an actuator arranged
to nove the roof portion upwardly and downwardly
relative to the floor portion so as to eject ink
drops, wherein the distance between the tel escopically
over | apping sidewalls is such that, when the chanber
is in use and ink is |located within the chanber,
surface tension provides for sealing of the space
between the sidewalls so as to at |east reduce
| eakage of ink through the space. 2. An ink jet
printhead as clainmed in claiml1l, wherein each nozzle
further conprises a channellsurrounding at | east
partially the floor sidewall, the channel being

5. corfin glsrjetchrinthead bk elatmeahiad clatat, wharen eavk rohate isnemstnedadd by

t hr ough..t ce, 3. An ink jet printhead as clained
i n“@yaql}Mg&%%F@ﬂ%yt he channel is U shaped and is
formed by a pair of spaced apart parallel surfaces, at
| east one of which is incorporated in the floor side
wall. 4. An ink jet printhead as clainmed in any one of
the preceding clainms, wherein each nozzle is
constructed on a substrate. 1J53-SG -11 5. An ink jet
printhead as clainmed in claim4, wherein each nozzle
is constructed by way of MEMS technol ogy.
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