PRI NTHEAD NQZZLES USI NG VI SCOUS DRAG Fi el d of the

I nvention This invention relates to an ink jet
printhead. More particularly, the invention relates
to a Moving Nozzle Ink Jet Wth Inlet Restriction.
Background to the Invention.-Mst ink jet printheads of
the type manufactured using mcro-electro nechanica
systens (MEMS) technol ogy have been proposed in a

constr PRINTHEAD NOZZLES USINGVISCOUS DREG
a su t chanbers

| ayers on the top o Sstrate w nozzl e

formed in the |ayers. Each chanber is provided with a
novabl e paddl e actuated by some form of actuator to
force ink in a drop through the nozzl e associ ated

Field of thedhaehtiornpon recei pt of an el ectrical signal
to e actuyator,, Such a, .construction is..tvpi.fied. by .
t e TR R DRaCieS 1 Ricir FiRMend; Mle binbolBiuy BSinvttion

rElaths AR U RGN0z RKNEERRMRInNR 8RLiERM. St ems from the
realisation that there are advantages to be gained by

di spensing with the paddl es and causing ink drops to

e forced,fromthe pzzl e by decreasing the size of
ﬁ%kﬂ'&‘ﬂ"g tei%\?o@'r".eqqlomas been realised that this can
be addut ket faynthauds bfithettipe matudaitaed usingmierotdtnozzl e
itself domnmardlKﬁ%n the chanber thus djspensing with

r%%%_ﬁlﬁ%éb’%?mg (MEMI)yechgologn sevekaen gropase iﬁ@&?panwgpagsing
P4 IR LS T Ll SRS R 1 L b RRbA 8

cAgraberd iftrgnetl Gn tHedayeny effdch@hathbearie piovided svdildeshonublé phddie

j et rinthegd in Iudinq: a plurality of nozzles each |

aﬁ'&%ﬁ &y sewe dorarof astusia e forpminkip gekep Braighibrrozzls gseociated
' X i I nal

R B B b S R PG oo W0 TR, BUERTD)

chostrmtionis; typified bp die disidsuaninadef Intdrngicaal PaaerApplicitione

for contacting the ink and an outer surface opposite
Pﬁ?@"‘mﬁ@pg%rf ace, the outer surface being operatively

| J54-SG -2 connected to the external actuator such

t hatrht heesaitiban@bn BRME Frdnh ther@Msatddi thhORe@\WaYadvantages 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,

each of the nozzles has an external actuator, an apertured roof portion and an ink
baffle formation; the roof portion defining an inner surface for contacting the ink and

an outer surface opposite the inner surface, the outer surface being operatively
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fromthe surface to be printed to eject the ink using
back pressure at least partially provided by the
baffl e formati on. Preferably, the nozzles each have an
associ ated nozzl e chanber adapted to be supplied with
ink via at |east one conduit2in an underlying
substrate, the nozzle chanber being defined by a
cbhRRledno tid Sferid\dcftgtor sB@Y thdtBE adtufbORWAdsl th@Rdf bbion away
roof portion having a dependi ng peripheral sidewal|,
fromethei syefagel to de printoddo tiegbthe arkausingolfack peassure ableas pargially
arr.anged, t verlap.in a tel escopi c manner, wherein
ptr%végegg?yftlh‘é%aﬁlgﬁrﬂﬁ%é)ﬁ‘ is an opening in the floor
portion, through which the conduit in the wunderlying
sub$trefatablyc hemonilentaeb havd im dsheciated nbzzlctiantber adapteiddo be
openi.ng bein ufficiently.small in area to provide
spioRlied SPIERiEk e 3t1easLens GPRENE i F AT Hing Sraien Mo e
WaGBer g RBhePBY b 188: TP LR e ¥igbQuR &
cfI oorr pong{i ont.3 E’?efer a%l 3} tﬁgnguﬁ%te lad?acgﬁ%{hga?%f
popiemi agings depentitpaiderarsidatvell ahe siltwatls of clenfiarand soof
Preferably, the ancillary conponents include p
PPF%?@@@@“@PEP%%%‘BP yyeriwénéﬁ%lﬁmoamwﬁbeffc#@mlgtheﬁvgﬁime
esiapal . : e £t .
R R
untalydnppbstrata eoprnaheates dvithfthe mxde ¢Haemben seidtopemingbéing
now. be desgri bed b of exanple only with reference
SpIgICIqniY Sy dhdrERA e %@%é\ﬂﬁﬁ@@sﬁ“ﬁe iRHse ko theiigk withinghe,chamber
hAobY pérbA [ RRARYAAS oWl o ighg nozzle
Vﬁ%&tﬂ}leto %ssen%?ﬁ?p‘% g. Zajlrs?a sifrmt?i\rgo\;irbgvﬁvtitﬁé Fig. |
shovmqr}g the bend actuator of the nmoving nozzle bent
causreferably. thespbsiats adiacent s9rdrneatig 15 pismte Reconpredage ancillary
' s asimlar viewto Fig. 1 showi ng the nozzle
CFE%’?B‘F‘%& to the original position and a drop of ink
ej ected fromthe nozzle. 1J54-SG -3 Fig. 4 is
cr odsefenablyi haahcillarywontposenghinchale powet fraves.of t he
apparatus as shown in Fig. 2.

Preferably, the ancillary components include signal traces.

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 gjected from the nozzle.
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Fig. 5is asimlar viewto Fig. 1 showi ng 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 show ng the bend actuator straightened

and the drop of ink being ejected fromthe nozzle.

Fi 9.Fi8. 4 B cRosSisBitlonhl MbR\hrbAeihe mill 1k o tHétapbit@tus as shown in

jgértlons cut away. Fig. 9 is asimlar viewto Fig. 8
gth the nozzle and bend actuator renmoved and show ng

an optional constriction in the nozzle chanber. Fig.

10 i I j [ 9\

remmga Saninti E ¥ PR Ttid e ielof HREal hAR! fokcer

showi ng the bend actuator cut away, and the actuator

ancHag. Gistasinbe fov teligr p showing thy bendpetuaiop bentiand edrop of

: L ar er..of simlar nozzles are

%Pﬁ%ﬁﬁgﬁggggF@%ﬁﬁg%ﬁfactured usi ng MEMS and CMOS

technol ogy as described in our co-pending patent

applFigat iserssmilafaew ¢dFigoS abhowing theduind mctmgtooftraigltened and the
eci.fication. For the purposes of clarity, the

% Sf%&ﬂfﬂéﬁl?ﬁedaiomﬁm Zaféal ink jet nozzle al one

wi |l now be described. Wereas in conventional ink jet

condiig. B isiacimidér tidve td Fige1 déthoni the goitionotiit anagy e

ref erenced co-pendi ng patent applications, ink is

ej ect.ed, froma nozzl e.chanber. by the venent. of a

ndd e RS K eR g borARamd FefR 8¢ ptaligafbved and

dhowaip dndiptioh® copaeletidh inSheth&RRGRMbA.th and ink is

ej ected through an opening (nozzle) in the upper

surface af the. chanber_which is noved downwar dl y a

bend &SR SMila e lesTiy St e Fie 5% ST s

causing ink to be ejected through the nozzle.

Thr dighiduit atshmitarspecio Figal stewing the tead Brtinozalt@way, SantiGhe

be understood as an el ement defining an opening and

aeBatar gachey dataplpdi PSRPHLY. Furt hernore, the rel ative

1 J54-SG -4 terns "upper” and "lower" and simlar terns

ar e HWeAlbdbpilediRERMANE RirdeOniniRer oRGRARP AMARGrAGEAMN (RDusly
and are to be understood to be not in any way

magiaatged veing VENAand GMAB dechonlogy as drsciibdd ineur epperiding

pla?erﬁJ gpep'lications referred to at the beginning of this specification.

For the purposes of clarity, the construction of an individual ink jet nozzle alone

will now be described.

Whereas in conventional ink jet construction of the type described in our above
referenced co-pending patent applications, ink is ejected from a nozzle chamber by the
movement of a paddle within the chamber, according to the present invention the
paddle is dispensed with and ink is ejected through an opening (nozzle) in the upper
surface of the chamber which is moved downwardly by a bend actuator, decreasing

the chamber volume and causing ink to be ejected through the nozzle.

Throughout this specification, the term “nozzle” is to be understood as an

element defining an opening and not the opening itself. Furthermore, the relative
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Referring now to figures 1 to 3 of the acconpanying
drawi ngs, the nozzle is constructed on a substrate 1
by way of MEMS t echnol ogy defining an ink supply
aperture 2 opening through a hexagonal opening 3

(which could be of any other4-suitable configuration)
into a chanber 4 defined by floor portion 5, roof

teeist u@Perd add dlowReT dridnhahr tSingkeMB kel Witk Rdler8naththb ety
overlap in a telescopic manner. The sidewalls 7,
ae@p@mm @@mm s;re o berindssstoqsbiotheait & anyreaygkstEetiveon

£ "i‘ebnte[ %1 Xn and downwardly w thin

57 GaA n&ﬁ dlé)ﬁ A ﬁsﬁvvardly fromfloor portion
5. The ejectlon nozzle is formed by rim9 located in
t he Rodafingoowitofigres d tad of the abedmpayary dpeingnghé nmzzjlehis

ecti of ink fromthe a s. W |

caﬁ e 2 %L\bﬁ?‘% évaawf?\%@%%}ﬂ Fﬁ%zftd.e ping aa% supply
r I
R i RGN Dol Spbind 3EMEICR BRATe S al offer
sivzhle chﬂiguwjion;aim‘d h ekanberti defined by ﬂomrqiotrlamrr@dodsﬁpoanon 6 and
heat til ver hat heating of the_Jou

neBhH fﬁ%ﬁrs? 4 8 it e‘ée%pdv Pfté?%ﬁmgamar@irpélﬁ@. walls 7,
cﬁg &vt&ﬁva}@l | tfork? ﬁﬁ)tf%grt . LieSYRA t@?g aﬁl@% R Bﬁﬁ&%ﬂf

ntile t he e

ver causing actuator Dend.
apd dewmaardbndithih sidevtatle 8barich detend upwaiddy fraﬁtﬂme doittion 5.
the substrate 1, and prevented from noving backmards

furt erﬂ%{l?ow angrf?‘%‘%d\(;gy ?1%9"1"8%143({;1@1;95?0%@8 188 58,a5t°

defifle snppiigSior tHeejdctioh op ikt fr@n e @2dle chidibyak vl be @escribed
the ink jet nozzle. In use, ink is supplied into the

fwghoribelothanber t hrough passage 2 and opening 3 in any
sui tabl e manner, but typically as described in our

pr evie lﬂ&ﬂ@o{«ﬁé@s mmﬁo&rd@%g éﬂlﬂng%&&avénsmé b&@bh@@ Bya

When it is desired to ejec drop ink fromthe
band a¢teator Hatybiselly madep of layers cfmnnam J oule beaverd u:aadletvor whlch

RSB BE A PSS B M £ e

cﬁ@sreg h AR HRMVBNR S LY belRUB L JohR HehRalaRNEddr R fhe thufeated
rel ati ve nmnovenent decreases the volume of the 1J54-S

cafilgnor zhesinghthnbend aateatei Hitoibekd.t o bul ge upwardl y
through the nozzle rim9 as shown at 14 (Fig. 2)

whe rIfﬁe b}orﬁﬁaf SR Berd RRIE iPMsteRS BYRS §F8uiE T ;c"cluﬁp

in
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
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
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As the electric current is withdrawm fromthe bend
actuator 10, the actuator reverts to the straight
configuration as shown in figure 3 noving the roof
portion 6 of the nozzle chanber upwardly to the
original location. The nonenfum of the partially
formed ink droplet 14 causes the droplet to continue

ogzlgeembiry\eauding iflotortulg: wwardly thrdugptht hodde SHPMIs $Hdwn at
Fig. 3. which js projected on to the adjacent paper
lé‘d%fgaééWéﬁredt sdprmegite adrepletdydhe grfase tamsionpin ednk.or m

of the invention, the opening 3 in floor portion 5 is

rel atd thekhchRI@fentG FRANRHI D R 8end 28 S0P €6, thORet@itor
the nozzl e chanber and the ink droplet is caused to

rpeerisjte teatraight m&ﬁi@nﬁﬁ);@@ mi frgude 3 pervingahewanrf ghortion 6 of
P T 5 el RSP b
feRdlink ArdpR@disngusch BRMrbMet boWnfiBRab Wive u?g?}]fd%% Eﬁ;ﬁﬁﬁg an ink

to the opening 2. This is a distinction f
doereld aushofvrind'ip B winkh jsqirojeoizd be $o thkedimce @apdyauiface or other
".in,the nozzl e chanber which causes the ink

Lessure
=¥%§%%ngggpgh t hrough the nozzle rimupon actuation

I's caused by one or nore baffles in the i nmedi ate

| ocat bonfoaf dfhike inoation, teapbeing 3 Thilsot yREo10F is relatively large
construction can be used with a noving nozzle ink jet

cgmpeiTd Wilfhihe qesereabien ohHsezzle shymbgriapd e ipk drapdat i caused
t688 9}%161138 %rgﬁélpt\ﬂe Whﬂf? ARES L drCadvih G- E RS ﬁlgntfdf%'% £o0f 1gortic;)n
and , but Tn the Infigures

orm I nventi on snown
6Ibyt viscdus ting ib deksiguweds of theiapefat 2eshdoinithesupbly daviduits leading

vi scoys, drag and ink inertia in the supply conduit. In
fmnaﬁ&e TP TSEFIAOB KROLSARVP Rk epamingA- t Hads o dstéacin foey many
AR R L1 AL BSTERGRL SR ANt
veiickessakdssthd inkato dhe 8jcawed whiohgtnthe nbez1é vt tyein sdamaon,iedaused by

W th S%Scific_ reference to figures 3 and 4. The ink is
ope PeMREGbatHes indhswpmediate logatien obihe magzle ehamboy.e This type of

f f ' . "
TR Bl 5 OO I T AR et
aad siill be filrdter describal bedbwivitikpatifibirdfedehe: Rk IS but in
by . surface tension. To this end, there is provided a

thefogmoff iy cgtion SoMRdB Ayt vig Pethy ba@lpﬁwwuﬁ@iﬁp@mg}rimwrﬂy by
i 16 of th
iyt dif aft i ncria LERL SALESRER 10 01 Meeon in g

4 the ink (shown as a dark shaded area) is restrained
wi t It prdente prergnt ink jepkirgrdromg 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
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aperture between the downwardly dependi ng sidewal |l 7
and inward faces 16 of the upwardly extendi ng
sidewal | by the proximty of the two sidewalls which
ensures that the ink "self seals" across free opening
17 by surface tension, due t6-the close proximty of
the sidewalls. In order to make provision for any ink

apbitare bepyeer sleadavitviiedls Wepatind SASVANT akdEigtvaad AtesdWeottiie
i mpurities_or other factors which may break the

upirerdly exieeding sidewalh by thepwaxignity of élpﬁéfr‘i‘ga Fidevesllg evbigh erguties that
B DI SRl st RECDR LR Gl bR e FTose

;ﬁl@;afrﬁtypﬁlﬂaeldl@wa@]uter surface 18 formng a U shaped
channel 19 bet ween the two surfaces. Any ink drops

TR R -
r6dtaRA Aue WK Ririties bSoth& BLBRAvKiRE REY biddRRhe é’MrﬁE%fégsmn, the

across the surface of the nozzle 5Strata.
upsMaridy dependinglsidemlall 8f1ls picddidedde die fosm ob ammpiwwl:ﬂydhcihg channel
i.n retai the ink within

ffect
‘ﬁsl?gfﬁg{ e ]aﬁsb%@éﬁaﬁfﬂév%agrﬁ P@%@& 18,
S@Rg AfU- g&h?e&: SnRAEICH IELRBRI the Bld Aiaced. tAhySmkqf@% re@@elp?ng

in sone uations to provide a "nozzl'e poker
frine the sarfyce mqmmn bdtersenihic (shrfacreay abdiil bdoverflow intarthe kleshaped

0 0 en’n re an and cl ear ection of
TG B PP st Svisias &qsagfq et the Homzle
sEaf TOHiAhbaerof dlDfaRRRES Eea!l &VE% CH‘IQ‘é %cﬁvﬁgﬁ{aining

in combination wth a noving nozz e In Jet I's's
thwnkmthlladlconqaang/nmla‘mg@haasnﬁ, 6 and 7. Figure 5is
simlar to figure 1 with the addition of a bridge 20

ac r %%;Shag B ﬁﬁﬂbﬁﬁ}r dg’sc.hgec% ﬂ%oﬁle%? ouPlo: E‘)Q%n%oﬁ &gations it is

S noun an upvvard

dpﬁi%ie Jﬂ]soﬂile ftdations po providde “nbizde polchOto (Iléw @ﬁﬁhnﬁdimes which
actuation. As canh be seen

nf 61:911? of the nozzle during
3y tuplgywpvighin isaiozelg orerjg mﬁfbfv‘rtsmlm agdplppeejection of a

t 1
ARG B STl RSB

uting arpoker ie combmafiomndthpanbvingoid @ik Géds thovgi inghd nk
drop 14. As the roof portion 6 returns to its original
awmpﬂﬁg@wsétéﬁn‘b tening of the bend actuator 10
as shown in Fig. 7 the ink droplet is forned and

e] egigaek Rf PHEM BRIy 1 o 1RGddition 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 room 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 ¢jected as previously
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-7 described and the poker 21 is effective in
di sl odgi ng or breaking any dried ink which my form
across the nozzle rimand which woul d ot herw se bl ock
the nozzle. It will be appreciated, that as the bend
actuator 10 is bent causing-fhe roof portion to nove
downwardly to the position shown in Fig. 2, the roof
deseriiedrand ithet jsoker 21 Bteiffeetitetin tdivtoddigosr RedkingOmyaried st Wlich
the_nozzle to nove jnto an orientation which is not
By rmecrasy thepozalg rimyand which avoyld ethergvisedilogkntbe perale. of
formation of the ink droplet. This orientation, if
not IERIIl BEARAeci B thht &R HRDhB 8ctlbr 5 ReRE cakiSink thdX@of
ejected from the nozzle in a direction which I's not
rputienetogee yeedatinyeirdly te thetpositiph anevioin Hipe2, theowot padioh itiie
nd, t he strata of .nozzl es.i eneral . This would . .
PaBTF ' B IPFaRi S e BisiiiBE pig PgSvaaf dncateafatpn adicn is
100 PRralle128 hiRSsubfYe beQfringiit 8cthé PoidDSF Bih 8 SR droplet.
other nozzles in a different, typically opposite,
This exdanition, ifmet ewractedt Wonldohustetths inkalopletr et diejtcax] from
vement can be achieved b rovi.di.ng the nozz rim
EPYPER b DT AL S8 e pBbo o cheathne e hof
ottt Pando (HOQrROEZARZIeS irf YRR THis WARS redifid thdldilcies in
across the end 22 which is closer to the bend
naigtingtperticudarlyzas going npzalesomey baorientest ie ope idivtettbnand exlebr
23 which..i.s further away. from.the bend actuator. This
OAFF an‘ahg‘fen# W‘?%‘?ﬂpggﬁlﬁeréléﬁcngﬁd 23, increases the
force of the surface tension at the narrow part of the
noz Alhe correctiontaftigs hon-pempetdicllammo watdn® carf ey &bieved by
i ndicated by arrow 24A in the direction toward the
Pﬁ%‘ﬂ@ng&w%bﬂ% wiffean gpypygnciical shape @s can baslealy seen in figure
SOAZ |71 | i I
G T AR SRty o Rlef ARG Bk i B PR P Bper o the
beond #dteato5l (gadd sanroher eddmerdyminted htond@3twhicle Bripghaaky
for the éilted orientation of the roof portion at the
1051 the bgpd petRatar ofhis preesying 6T theynogzle sinypt spd23; ingrepsry the
4 . c 2 o i
08 PRBRR SR AR iy oL IEAOTEh e o

veétot foecerindicatpd by araw@4dvini thgdiativatévand tlerstntl QcfbRpek the
t he i nkegrop fromthe nozzle in a direction

i gisdicd drom thegoprle Thisart fopesrppsls the ink diopieyp diragtion
IR R AR e 18 e 16RO WiPekInafont B Bl 0,

compensate fohihe siltpd byiernativaiviltBe rdoff pbsioalasthe point of ink drop

gjection.

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
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possi ble to provide a noving nozzle ink jet with back
pressure by way of a significant 1J54-SG -8

constriction close to the nozzle. This constriction is
typically provided in the substrate |ayers as can be
clearly seen in figures 9 an8-10. Figure 9 shows the
sidewall 8 from which depend inwardly one or nore
doafttic@omeloiet shPdozRs Ui ehsirittion iR piahingprdbided in the substrate
restrlcted cross-sectjon i nmedi ately bel ow the nozzle
laypatrisegan beigleatly seaa indigues 9tamdslo éﬁ@@m Aghewnthgsidswil 8 from

RIS NP TSy R e R B0HR o By Stelpe2s of

pearicied ctdﬁ@s@ﬂﬁbﬁ@@ﬁiediaﬁ&ﬁbél@ﬂ thd noz@[&ﬂﬂain@éﬁ( TRPARRIHNSS this
such as Eomer traces and signal traces which is
QPEBINE S Be paen in ﬁﬁﬁrecl@rﬁ’hlg@h@tth@ HBPea dayetsrSkavdedh Hige)of

Kk Al .t h h th
rbGy e} SRR S e el Bt R et Ragon of
antillahyseniathts Sudhsdohmengedes ah@bishdl ttdc8Pwhioh id diQirable in

nozzl e _chanber which may unduly restrict the speed of
sgpercapfiginatigns apg éntededtuse of the savingiaggle llﬂ'ilj,ﬂ batttiough the use

t r s, forne a. Joul e
AL IS8 By sy oRBRE R LESR AR HaRb St in  tonger
refildtitleqyethe 287410 tbRtwHidhemsy Shdlly RRicLthe @E%@Softo@eﬁﬁon of
securely anchored to prevent relative novenent
thepieninspec J6el- e heat ed cantil ever 28 and the
non- heated cantil ever 29 at the proximl end 11, while

makimg Rh@YdAeNwhRh id f8med HBR! av.ro%ie I?éafe@ltc%ht‘fle%%r sgﬂsmoned
into the Joule heated cantil ever . Frgure

abpres a norehentedi@niiteiverti29 J@lrpd(avthéehistalrend IBJ-nsbth;pte (Be securely
T g T LA R AU P h BT oL e PO B pR R R and the
Rh-1RABE daRTeven 20 Bethe %%@ﬁﬁlﬁpérﬁ A6 whilb ﬁlaicﬁfrgl gl %lﬁﬁn ®r hbde

bend actuator in a U-shape, givés great
stipidy efidlecteit lcugentpnte enidulmheateyd dastildiver@ 8o Figlet ot anme

S0 ki re'@?hﬁé&gnﬁéﬁgmﬁ*?%t@%a%@sggo&gn 30and
sﬁﬁ%ktﬁcﬁl‘é 81 2 haamfgwr @&%f%&@fo%wtg'af ¢ gg&s&' iR

tabs 32 which are located wthin recesses
sghstietwald. B, fognammg)fﬂ]mr belmelractuna@tr ih & Y-shapel giyas gv&unhgmlgy to

reI ti nt bet ween non- hea ntil eve
el RS e R Bl p1 G FBmmBgnOF drrradgra 0 Elpcss to
tlﬁefh%bﬁt&&@% oﬁ?mvleﬂlehmﬁh@?&ﬂeicma{d}e proxi mal end of the
bend actuator is securely and firmy

The non-heated cantilever 29 is provided with outwardly extending 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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CLAIMS 1. An ink jet printhead conprising a plurality

of nozzles, each configured to eject drops of ink
CbAMM& a surface to be printed, each nozzle having a
nozzl e chanber defined by a floor portion, an

Upweyif n

e e R e T R T
deppsceli mift oiverdded surfaeg tarbe poineod, Rach hdwelshaléngh indzieich@mber

a o at |east partially overlap.in a telescopic
Cﬁﬁﬁ?fggy B LeAr Retione aen*mfslg? ly yatengdingopsringarab gidepall and a roof
[ S e
OBt il M Golortind DAL, SONSREthe 3g74RRlo% AREbiing an
opakingu thet fidé¢wdls béingwakhgedofo hﬂﬁ&aﬁpﬁrtlallyeowﬁlpt fea telescopic
condui t |s stl‘?fflm ent to effect an ejection of an ink

f’aﬂn&slr  §pch zBlshamper being configupedifpnreraiying ik vinagandut through

gggﬁ%g t eg% gfﬁérg&%r {ng't\phé@ﬁ tﬁﬁéﬁkfﬁ-‘% Cﬁ%g of the ink due to the

s&bwallabﬂﬂd: apertatenind ﬂle cohduieisnsuffidentasd Ze|ﬂe5t zaf €ection of an ink

st by MEMS technology. 4. An ink jet
d}S‘t’H L&"é’ g’serémalned inclaim2 or claim3, wherein

the substrate adjacent said opening is used to
accommodate ancillary conponents. 5. An ink jet

2pr i Amnhiek jetgsinthead nR dlaimed iraclaing 1, whaehi the abzdl€agt csMicted
of tEe ancillary conponents conprise power traces. 6.
OR? SURKTi%t printhead as claimed in claim4 or claimb5,
wherein at | east sonme of the ancillary conponents
conprise signal traces.

3. Anink jet printhead as claimed in claim 2, wherein the nozzles are constructed

by MEMS technology.

4. Anink jet printhead as claimed in claim 2 or claim 3, wherein the substrate

adjacent said opening is used to accommodate ancillary components.

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

components comprise power traces.

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

the ancillary components comprise signal traces.
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