-1 M N SCUS SEAL I N I NKJET NOZZLE CHAMBER Fi el d of
the Invention This invention relates to an ink jet
printhead. More particularly, the invention relates
to a fluidic seal for noving nozzle ink jet Background
to the Invention Most ink jet printheads of the type
manuf actured using mcro-electro nechanical systens
(MEMS) technol ogy have been'broposed in a construction
using _nozzle chambers fornmed in MEMS | ayers on the

top of MINISGUSSEAL INAMNKJET NQZZLE CHAMBER t he

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

Rield of ¢Hellpventiorf or m of actuator to force ink in a
drop through the nozzle associated w th the chanber

upoMhissiaedrpioneéla@p teherkjétqaintita@nBoré partibEane thin@Ention
Such a _construction_is typified by the disclosure in
refgtes iy eflRidiG ssablior pwvingnosgis|inkigti on  PCT/ AU99/ 00894,

The present invention stens fromthe realisation that
there are advantages to be gained by dispensing wth

Bétﬂ(gﬁﬂﬂhaqoam@ BRMETitien i Nk drops to be forced from
the “nozzle by decreasing the size of the nozzle

chamingyt inkjet fifthd2@e Bf MeaY deSRshdtitddred Diifg fdtto-dM&tro

achi eved by causing the actuator to nove the nozzle
mechaii¢al dusigramMEYLS) echhelogy havedmen phposdi inpansstniption tiking

oig PRATsR FofPi b MENES L B B o g huB o P S
chifRers REnmRAZL 1R 15RATRIch cRMABR Y pRivideR SvilH YV RB LA %?(ddle

According to the invention there is provided an i
apteateg by sohe fdni efictiitardo fercpinkrinkidrgp bfougb 2kd wezzkeastociated

d ' d. f ink d f to b
B S R B E feeSRlBheripieq g HERE E S Ao Suibast e
c6iumBESn Rltypifasby BRIdidchdshie iHehy MEGndonalPatdR NpHl&fbn

roofUport| on operatively connected to an actuator such
PCHAAUPAO08R4. uat or  noves the roof portion away from
the surface to be printed to eject the ink; wherein,

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 eject drops of ink toward a surface to be

printed; wherein,

cach of the nozzles having a nozzle chamber at least partially defined by an
apertured roof portion operatively connected to an actuator such that the actuator
moves the roof portion away from the surface to be printed to ¢ject the ink; wherein,
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1 J58-SG -2 the roof portion and the remai nder of the
nozzl e chanber have structural features arranged in a
conmbi ned geonetry that cooperates with the surface
tension of the ink to forman effective fluidic sea
during normal operation of the printhead. Preferably,
the nozzl e chanber is adapteg to be supplied with ink
via at least one conduit in“an underlying substrate;
and t he roof,gg%éion has .a si dewal ependi ng from

i t s QeiorpRetiph pRd the rewaigderodthg neas CHEE Siefiaral

. tondi e ) | .
R P R P oA P Y Qson of
the inkfto foredabeffeution flutitc mabdirapmorabomesnl of tiaf pritiieead.
floor and roof portions. Preferably, one of the

| | ' ' ' l|.s.has .a \ksh d
or oS BBLFE o B EhERRRT: RS s S A e

otlcbndiit @l a@s@dyaKg BitshtateOaridBe redif peftion HAS WaldewaR Aephding
di stal wall substantially parallel to and spaced from

frore itp pestphery to ikestopicelly sigege a periphkasel sidesalleatenting from an

| TRl -di st al |ls. Pref bl t j d I 1.
R L et R S
thasal egwidn the Bvdrhppiigdeilalls 8Rthe TR0 ghd fo@ﬂ'{;éﬁl@nsf. | oor

portion which has said U shaped configuration,

o e, SRS 67 BBE e PR kP S Ok
M%&t%ﬁ%@&aﬁﬂ%{, @ f@ing%rﬂf&ihmwamﬂclfo@é #ro‘ﬂrﬁi@ 11% the

its scope, one preferred ormof the invention wl
atlgew sl wd B sowdi dodbistaloyalhsubstafitiakapgpil kel endnd spated frah ¢hogproimal

t t he acco ing drawi ngs .in ich: Fig. 1is a
%ailr formyipga Ejﬂﬁgg%g{?“ﬁ%%t %B%Oﬁg‘@alwéw%aﬁ “2llsovi ng nozzl e
ink jet assenbly, Fig. 2 is asimlar viewto Fig. 1

s holrefgrablye tHeaidtvatitdepélingofroth e pediphBl dfedezicdf pH@idh is
ink to protrude fromthe nozzFe.

i d f
Igsadec VTG che alriding Fem heylloor ORI Wejck Res 396kt sbaped
cbfifi %{grgt?ddjr\, tfcﬁn‘h{lﬁaerp %%egl'zﬁﬂ%nel Qc‘l)a?:’téd @ '}ecae% a%d%%ﬁl@linoifnk 'ﬂg]e%ein.
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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.
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1J58-SG -3 Fig. 4 is cross-sectional view through the
md |line of the apparatus as showmn in Fig. 2. Fig. 5
is asimlar viewto Fig. 1 showing the use of an
optional nozzle poker. Fig. 6 is a simlar 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 behd actuator straij ght ened
and the drop of, ink _being ejected fromthe nozzle. )
Fi g.Fi® 4 ig cepsgeptions! viewe Hrpeghithg mid lipg phhgepparetus as shown in
mertions cut away. Fig. 9 is a simlar viewto Fig. 8
‘th the nozzl e and bend actuator renoved and show ng
an optional constriction in the nozzle chanber. Fig.
10 ifdg & ispsimidar weveto Fig. Flpwing thetuse phan oppael harylrpmker.
renmoved, and Fig. 11 is a simlar viewto Fig. |

shoyhng ik B&; ' 0 -

nchor Sied SRR A LREDS pfip P ben® BEubPber B L of
inlhpiotradingfgpen themboerleof sim | ar nozzles are

si mul taneously manufactured usi ng MEMS and CMOS

tec l%:?%'ﬂ% sﬁr?ilag%ﬁ’e% {ogl‘elgb é st o(\)ak{%%ﬁ‘%_ebos %%tﬁ%o%é@aflﬁ:‘rt%ied and the

app ations'referre

dsgeef ihk baihp @ftcteidfont te nddrlposes of clarity, the
construction of an individual ink jet nozzle al one

wi | i,.n&w be. descr i bedrv. VYﬁeE}gas i n canventional ink jet
constd §ct f SHUGE VIt ijge! FHARHTBRRPIANSTHE 2a%BYY e

ref erenced co-pendi ng patent applications, ink is

ej edigd if n eimitar viexv tocig awitk thexyoA-dzaind er® aRmdtoemdved and
addl e within the, chanber, according to the present

ShoVBR N SRtipRA copstigdion ip sherozplesb@abel th and ink is
ej ected through an opening (nozzle) in the upper

sur frac 806§ a §ikAla€ RRUDBFINMY whh i Yy HovamREd] ahdby a
bend actuator, decreasing the chanber” vol une and

causing.i.nk .to be, ejecLe hr ou he, nozzle. 1J58-S
l%lg.ql isa sm‘glar VleVJ to(i:tig.dl sthow?nggtlﬂe Lend actuator cut away, and the

actuator anchor detached for clarity.

It will be appreciated that a large number of similar nozzles are simultaneously
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.

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.
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-4 Throughout this specification, the term"nozzle" is
to be understood as an el enent defining an opening
and not the opening itself. Furthernore, the relative
ternms "upper” and "lower" and simlar terns are used
with reference to the acconpanying 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 to figures 1 to 3 of the acconpanying draw ngs,
t he Theughaut this spembeqtions the tam Hoglpsisiabe “ﬂd@é§ﬁ09€g§ﬁ ¥

[ 1y i I u .
ol LSRR orlh ¥ LB bl SHEP My RRRle 1R
t@insdnppat had “loser tdldlstnitanémguratisednyith RE@eeaberber 4
defined, by floor portion 5, roof portion 6 and o
apempamzingdrayigasand ase to binendsrsigfiddh bswet Inasyiwpygestrictive on

[ jdewal | s 7, dependi ng

tﬁo§ﬁ§%$§?§f?$§ﬁ§5%8@ p%r ﬁ%h 6, are sized to be able
to nove upwardly and downwardly within sidewalls 8
whi Keladdpenew ipiiguns ¥ t6 B ofithiclageempaniyingahaBingdHlee nozzle is

SR PSR a8t b SRS uRel5 Aok o icubRE!
a?értﬁr@ k JpeRink ftlﬁ@g{%%ﬁéx%g&ﬂﬂi 6‘?&ﬁn§‘§ (Whikh cB8d BE D€ hhPSLer
e roo dly

urther below. portion 6 and downwar
stigghdn eimigumitioakld & chanztree 4 slefipat hyelliodsyportionide mobf portion 6 and

actuat.or. 10..typi cgl |,y .made up of .1 ayers form
SBRRTARIAEElS £ 3R Pl OVGFRE i @ elosE G Friored MRy dgvealls 7
depmiRadRehveRdly iffoRy Riof pS@ioh BahreRB8R1 t1Be e tdR0VOHbRardly
heated cantil ever causes a differential expansion

aheé dowawatdhewithinl sidemalls 8 wwhicinddperd epwardly frére floonpdréan &d
cantil ever causing the bend actuator 10 to bend. The

P OXinaR]ecEbiin leoig1 g(g\ﬂferd)t?)zqgn g%éé?édg?n tf}%@%ﬁé&%ﬂﬁ @ sb s to

the substrate 1, revented fr backwards
dbfineam epenhgy foréwlegictid? ofdnk dtonnilelnobde dbaalbdrhas avill be described
further below, and the distal end 13 is secured to,
ﬁ&ﬁﬁrgﬂﬁﬁbrts, the roof portion 6 and sidewalls 7 of

the ink jet nozzle. In use, ink is supplied into the

nozZhe rédfpahiiin ¢ Mdolgmviedls dgendiri kideRB8 7R SippbAedBya
sui tabl e manner, but typically as described in our
bpndastesten 1P typicaliemadeiug of layers Torming 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
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 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
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pendi ng patent applications. Wien it is desired to
eject a drop of ink fromthe nozzle chanber, an

el ectric current is supplied to the bend actuator 10
causing the actuator to 1J58-SG -5 bend to the
position shown in figure 2 and nove the roof portion 6
downwardly toward the floor _portion 5. This relative
novement decreases the vol ufre“of the nozzle chanber,
cau5|ng ink to bul ge upmardly t hrough the nozzl e r|n19

bgad thhgmogfion shovarngiguss 2 gpd meve the 1gof parfigr 6 dewgwardly
|
RS B Y LRSS0 st B

nb@zle chemb®] ¢hakiag 1nld’ ﬁ\&ﬁﬂgesuﬁvfardlb ehistiflaihg bzzle rim 9 as shown at
configuratlon as shown in figure 3 noving the roof

144Fie dhwherstit is formadde 2|dé0r&ﬁah¥dh¢ surfaka femsipntip therjak.

original location. The nonentum of the partially

f or ndné BlecicRplelt 14 ¢ithatseSrdh %ﬁfeﬁﬁla@ﬁafoia 16.38¢ Lotor
to nove upwardly formng an ink drop 15 as shown in

révegts 1@ thatsireight eonfigujation es sloywn i figvee &d}mm@”ﬂle payfgortion 6 of
B B P B B Pt
fo@hell ik Glopldt a4 Yuscs @H@}ﬁff)ﬁ@t 104 cbﬁtlﬁlﬁ:eco RSP ﬁﬂm‘iﬁg an ink

the nozzl e chamber and the ink droplet is caused

divep B} scthewntih FegiGrwhibleisrpoaizited pito Seadimnend cpmpmamface or other
nt of he roof portion 6 by viscous drag in the

agfci%{ﬁ’ﬁtfel@“é ‘the aperture 2, and in the supply

conduits leading fromthe ink reservoir (not shown)

to tienofeemi ofgheinvaition, ihe openting Biin ﬁbmo;ﬁbrﬁmmmtaﬁvely large

preV|§us forms of ink jet nozzles where the '

cpMBaisH M ﬁcm%—smeg|0éﬂ@ﬁé>ﬁ%lérchmukﬁr@ﬁdé@u§%squn@ iy paused
C

48 BECE 8 SO0 EHRORACIIRL oo

6I byaamoum daf it e sidexzlle oﬁﬁﬂmbaiture Thasd inythesupply conduits leadmg

construction can be used with a noving nozzle ink j

ff&rn é“lf’gﬁﬁ“éf"a’éé]é‘rt spebn e deoPenEied-wi p issedistincting from many
&%ﬂ%tWhﬂ“ef-sS&ﬁ&é ;ﬂee«bsai | G068 ih Shef il E],:e%ﬁalgber
and ut 1n ures

orm of 1 nvenfion shovvn In

vﬂucth)caﬁsestthl@nhaﬁ e pjeeted Wireuilsth @lorEd ripd ipeardctuatiby, is caused by
vi scous drag and ink inertia in_the supply conduit. In

opf gemorePasiies ia ihe imyredias location phihe mrezln shamber.c ke of
cONBGoREIUR 0 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.

In order to prevent ink leaking 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,
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during bending of the bend actuator 10, a fluidic sea
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 chanber
during relative novenent of the roof portion 6 and
floor portion 5 by the geonetric features of the
sidewal I's 7 and 8 which ensfife that ink is retained
ithin the nozzl e chanber by surface tensjon, To this

7 IS propiod s very s hebvospsioraagrdy depapdmgrsideyal] 7 and the

HERAEE Pl RS R AR, ApgRHl Lahile, M o g
ssewlaEib| 4 the idls (shawnlae adbdkashhded Be s tebtrdihg] wihinhBe srakil
(sho as a dark shaded area) is restrained within the

PRERIC Ieéwptthﬁ wowtyderiepsndiggbyifcwal by gndiaperdifages 16 of the
RIS EcAIAL LRI A650, Ald O HRIBE i comes

the dditllf scaldti actose fise bpshihd BT by $uifack fasioaedide t6 el Qose
across free opening 17 by surface tension, due to the
REPHEELY ¢ tscsiAgWalisof the sidewalls. In order to nmake
provision for any ink which may escape the surface

t engh QRder k@ fakeprotistbiof Snyl MR WHidH B8y Scafd M8 kuffASt&isfon
whi ch may break the surface tension,” the upwardly

rggpsendiua do Bnpisitigs r gthesfaptomvbiell niay bré¢ed thosurfasé temsion, the

dl.y faci h | havj. t only th
VAL e e val S proyided in e o of o bl fApig ghannel
hhSingfrot BhIRgheinkbsdiaRes1 € bannphccihphe hAREsl Uk shiice 18

surfaces. Any ink drops escaping fromthe surface
foenigi orl) skaprd channgkl S tetvaerethie Two makfaces. Aue ik drops dsnapong

Al e RRESEp S PG PRl 7 B B Biq B 1)-Sipes
dhbiufe] RRBRET is rétafidad rath@! thar WitEthE" £86ds thSsurRLEBEMAMAbLENe
is effective in retainin the Tnk within the noving

stigtaz |le thisnlaardrsaduahsval fhiidie eenl py ovhediwhichdesifedtive th fetnining

R 5 BB A RBRREEL 51 1 13, 085

clear any inpurities which may build up within the
noz ZAschas peen prgviansly dosuibed tl mare @rdr co-paiding ggilicatomsf it is

. %ro let fromthe nozz|e under actuyation. A, . .
C%Blﬁéf legﬁlrsgfqeosﬁugfoqsﬁ%pw Ao BRkST fp 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.

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.
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usi ng a poker in conmbination with a noving nozzle ink
jet is shown in the acconpanying figures 5 6 and 7.
Figure 5is simlar to figure 1 with the addition of a
bri dge 20 across the opening 3 in the floor of the
nozzl e chanber, on which is nounted an upwardly
extendi ng poker 21 sized to_protrude into and/or

t hrough the plane of the nozzle during actuation. -7
As can be seen in figure 6, when the roof portion 6 is

mov etF PORRAETRAT I O1ua thyrask PeRientSais anoyed dawswarly by
SRR Bl B SaBR SO RBPEF BB W S
opeoipg bé theAmzils eodra Ofanp paitiveny ifitorted blpmgtik dfop 14r i gi nal

position upon straightening of the bend actuator 10

in Fig. he jnk droplet .i.s f d.and.

o5 o oPhe xddt dotfhn ish{iFs (et e Bhsilich hES i hing of the

ehi a6kt 10 Bs oA FiN T RE nﬂtrcﬁa;:ﬂleﬂg femedhi %fécieal%g Bfeafiously
Z

which may form across the nozzle rimand which

dsstrthediané ths| pwkkr 2 lhis effeetivedn dislodging orfweakpy avyidated dnk which
th as the,bend ,actuator,.10 is. bept causi t he roof
el He TR R iR y it Bids s

Fig. 2, the roof portion tilts relative to the floor

por tlt will be appusiaiel, thee andetead baumow £0 isrteot @nsing the roof
orientation which is not parallel to the surface to

RIEHQH T R, doxmwardy fythsosifion shawat indig of. thewgof pertion tilts

t i i i i t R cteq. . .
rE00 Rithe A3 Sorfbd SRR Me nbl bR Rk fHnlifRgh onich i
mobpahielito the stirfaecthiberprinudc kit the poiat oorhatiqeesfoenthk clubslet.
’Iggs the pl anﬁ_ ﬁgfb@g@ct heg{di \%gﬁplézggﬁrgt}il%]nqkégs gﬂﬁgt }tS?]totbgeeje%Ererd%O?n

. Aol ) St _ .
RGNS R oL DR EALOAL & 2SR o
podiEml eand to the didtd eff moatles iryginesil.] Yhioppadd fesylt i inechiaits in
The correction of this _non-perpendi cul ar pnovenent can
P&é\tla%smaawiﬁfws Spng wPgrlegmEhke odsniedinangdgegionang gther

MRSHMBIBLT i %D 6arly seen in figure
8. %ﬁ@ nozzegéﬁgmgygﬁ@g@¥§’@F%@?ﬁand flatter across
the _end 22 which is closer to the bend actuator 10,
and Tihg cameqtione! tin gomrperpepshicaanoament garls: aghieyhd by

pfrwi&igg iheMYle rim 9 with an asymmeirical 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 more pointed at end 23 which is further 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
which is not perpendicular to the roof portion 6 and can therefore be tailored to
compensate for the tilted orientation of the roof portion at the point of ink drop

ejection,
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fromthe bend actuator. This narrow ng of the nozzle
rimat 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 fromthe nozzle. Thig net force propels the
ink drop in a direction whi€h is not perpendicular to

t he r oof rti.on 6 and can therefore be tailored to, .
cethlly Gilopipg the %?‘P%edaf@rqhé‘ﬁ‘?tgflﬁfé% btthe pezlegsn 9, it is

T
anfl t¢ hepabthz ik dromfi®m ihe noszle pos dirddtion perpendipliet ©lthe floor
coq?e sate for the tilting of the roof portion 6

Eﬂﬂ‘%ﬂ actuation and to propel the ink drop fromthe

nozzle in a direction perpendicular to the floor

por tAlgpubh, Aldef@bgl abf®, HRYAEL PRURPOUEBe idkNRIPAfKin the
pressure to the ink held within the nozzle chanber

nogzie gharppesynayde myvided by iscasalgag in thheupplypgsingluits, it is also

[ it 1s also 0ssi.bl e. t rovi de.a novinhg. .
pﬁ)g_{zi@# é(t) ﬁl;ﬂ(wc}ee moving _HBQ%:(I Jgk J&l} Ea rg@gwe&y way of 2 a?slgnlﬁcant
odhgritfidicabie to BRNSIAzIeC THA conk@RBo & (48alRO%EViBed H¥hS substrate

constriction is typically provided in the substrate

lpseyedscan de clearlp seaslin dighies Sgmd 10n Figuge P eboves thndidedall 8 from
Fi.qure 9.sho the sidewalld, 8 from., whi depend .

TG BT S oE S Fathe B S itad FlRrpenine 2 of
reeatEd BrodSsedtion irfifeliaflehbl 6% USSRt dhaM bl B 884 6n of this
bel ow t he nozzl e chanber. The formation of this

oppEAg A baseepeén Sees [0nwhichyhaseha oppen laykrsi{slwwrhia RigBr

h i.n Fig. . d f . i,ty. Thi
pBY STt FENT Al Brdhor s bRt £ peifirB piiation: Liafonat
a@tillagnoipontts GRARBHEWEStrEles AndSighA \Wates WRER & @&Bfable in
signal traces which'is desirable’in sone

seBA CPEfiguastions end indended ascielthe swvife nozelernlvjehgAtbaughehe use
i-nk Jj et.. hough t he use . of restricted baffle jn

F At e R A et i b RemRecsui a0 rRbl i foies

rfINgRk fof BE nbiz1é ENENHP whidhnOETiu CHFID@E sWUIDT opBM¥tion of
unduly restrict the speed of ‘operation of he printer

theprifieren gems 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
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.
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The bend actuator which is forned froma Joul e heated
cantil ever 28 positioned above a non-heated
cantilever 29 joined at the distal end 13 needs to be
securely anchored to prevent rel ative novenent

bet ween the Joul e heated cantil ever 28 and the

non- heated cantil ever 29 at the proximal end 11, while
maki ng provision for the su%bly of electric current
intg the Joule heated cantilever 28. Figure 11 shows

t he Thgmendicated copiilever 22 igpravidad withrputwasdtratrading tabs 32
j i QD ' ' 3 ide. ..
0 ST N eSS TR B BRI B R i and
poeveatibestiiheintovieiRnt Satsdr 1k @oBeatdd Carftids @R LY i OF Jbie
bend actuator in a_ U shape, gives great rigidity to
hepfed samdilewsr 28 ypths vasyaift eirife arshopéhdi ng or def or mati on
of the end wall 30 relative to the substrate 26 on
OV eHER mRfindrh@e ?ﬁﬁc‘i’m@l@nﬁf’ﬁf e bend 28ruer isheditEly and firmly
non-heated cantilever 29 is provided with outwardly
agshasedlansoany apleti g2mowdinet batveseh tlatostt Iwiatedicantileve siaé the non-

33 in the sidewal .31, givin urther rigidity, and
e BanfSisT PET S in th it Shsht sdi-« Hi® sl i
cEadibiicl @F lovéRe T thd@od E&Iti%n oA EHoFiaR bl AY flk j€8 1 N

the vicinity of the anchor 27. In this manner, "t he

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 cantil ever

prevented in the vicinity of the anchor. This results

i n enhanced efficiency of novenent of the roof

portion 6 of the nmoving nozzle ink jet. _10 d ai ns:

1. Aprinter including at |east one printhead

including: a plurality of nozzles each adapted to

ej ect drops of ink toward a surface to be printed;

wherei n, each of the nozzles having a nozzle chanber

at least partially defined by an apertured roof
portion operatively connected to an actuator such that

t he actuator
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noves the roof portion away fromthe surface to be
printed to eject the ink; wherein, the roof portion
and the remai nder of the nozzle chanber define a gap
that provides the clearance allow ng the roof portion
to nove relative to the remai nder of the nozzle
chanber, the gap being sized such that the surface
tension of the ink fornms an effective fluidic seal
during normal operation of the printhead. 2. A printer
as clainmed in claiml1, wher eliOn the nozzl e chanber is
adapted to be supplied with ink via at |east one

nduit in an underlying substrate; and the roof
%%on has a sidewal| depending fromits periphery to
t el escanl cWa {:‘]{g?@ i idewal | extendi ng
from ag g%ﬁgisi r?g I gﬁaﬁﬁ%ngﬁ?i[ng%atgg@é%ﬁ%e the nozzle
chantzerlusdiphofinoatles ¢eehfallaptell © geakirdps of orkredratet ssefane to be
the overl|l apping sidewalls of the floor and roof
pﬁé‘%‘tdr B‘E'ﬁlfe“g. A printer as claimed in claim1, wherein
one LGal i | k
o U B R kA S R Rl o A b8 7
aperduriedredol\maltioni apecitively cpnmeciadito yn hatuatbeswehhleat the actuator
sidewal |, .and a di st al |1 substantially . parallel_ to,
T3S SR PRE TGRS FAChAD P PRTSPSHOvEIod desakiherin,
bet i i Rl i ri
s ol ot ordBh Al I scARRAH i, poPAC Gambrer Aol ol
preodestthe clemandepiilomympthe trbef poetidn tp andvieqslatise tocthareshinder of
vvithi[] he.si dewal | ext endi fromthe floor portion

R o %@W&%&H_@glﬁ% {Re Sface denslongtabe g derms
aﬁggggtgé RAGREH dhRng h&GEl Yhedfich GORL BlifkmbaK therein.

2. A printer as claimed in claim 1, wherein the nozzle chamber is adapted to be
supplied with ink via at least one conduit in an underlying substrate; and the roof
portion has a sidewall depending from its periphery to telescopically engage a
peripheral sidewall extending from an opposing floor portion to define the nozzle
chamber such that the fluidic seal is formed between the overlapping sidewalls of the

floor and roof portions.

3. A printer as claimed in claim 1, wherein one of the telescopically
interengaging sidewalls has a U-shaped cross-sectional configuration, comprising a
proximal wall in close proximity to the other sidewall, and a distal wall substantially
parallel to and spaced from the proximal wall, forming a channel between the

proximal and distal walls,

4. A printer as claimed in claim 3, wherein the sidewall depending from the
periphery of the roof portion is located within the sidewall extending from the floor
portion which has said U-shaped configuration, forming an open channel adapted to
receive and contain ink therein.
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