WO 02/ 32672 PCT/ AU01/ 01337 -1 MOVI NG NOZZLE INK JET WTH I NLET RESTRI CTI ON
Field of the Invention This invention relates to an ink jet printhead. Mre
particul avby2/336he i nvention relates 5 to a Myving Nozzl ep€DMAUIBO13¥Y t h
Inl et Restriction. Background to the Invention Mdst ink jet printheads of

t he type manufactured using mcro-electro nmechanical systens (MEMS)

t echnol ogy have been proposed in a construction using nozzle chanbers
formed in MEMS | ayers on the top of a substrate with nozzle chanbers forned
in the 10 layers. Each chanber is provided with a novabl e paddl e actuat ed

atsoci ated iR VNG NQZELEINK JET WITHINCETRESTRIGTION (1

actuator. Such a construction is typified by the disclosure in ny

I nternational Patent Application PCT/AU99/00894. The present invention
stens fromthe realisation that there are advantages to be 15 gai ned by
di spensi nFigld bf the Ingédtion and causing ink drops to be forced fromthe

le by d  the size of the ngzzle chamber. It has bee | i sed
that this can B8 BLHHE)SG2EH{P wLpkyclprimiead Mot BIieHark Ve rrEmiRptsiates

| tself sdowuMdling NozANMKIBEWRR Infeh REstrifiGensi ng wi th the paddle,
sinplifying construction and providing an environnent which is |ess prone

to the | eakage of ink fromthe nozzle chanber. 20 Sunmary of the Invention
Accordingdx)the iq¥?ntboq there is provided an ink jet printhead
i ncl udi ngBaFKarQuId £9 the Ipyentian each adapted to ej ect drops of ink toward

a surface to Mospinkrjetgaintheaieoftha typeaﬁzihuﬂfctdrb@uﬂ%ﬂé@?ﬁl&&?&ﬂe&?ﬁi%lna![ e
affl e formation; e

actuator, an Igésréur d roof portion and an ink ) _
roof port PG Ste&hn?lﬁ&bha@uheﬁw@ppﬁﬁd 18 GreoRYTUCHEN Lplag npkzleplthnalrers out er
surface ogRRsliSMEMSI , - rface bei operatively
connected to the ext e%gorgtg% tor stsulli}gtﬁQ%J}é@ n[%%%le 5@%%(%?&%@& ®he r oof
porti o aleygrsf Hach thentenissmoedédwith a movable paddle actuated by some form of actuator

to force ink in a drop through the nozzle associated with the chamber upon receipt of an

electrical signal to the actuator. Such a construction is typified by the disclosure in my

International Patent Application PCT/AU99/00894.

The present invention stems from the realisation that there are advantages to be
15 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.

20 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
25  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 connected to the

external actuator such that the actuator moves the roof portion away from the surface to be



WO 02/ 32672 PCT/ AU01/01337 -2 printed to eject the ink using back pressure
at least partially provided by the baffle fornmation. Preferably, the

nozzl es aa@h2/bmve an associ ated nozzl e chanber adapted toroOERAUSLEIBET ed with
ink via at |east one conduit in an underlying substrate, the nozzle chanber
5 being defined by a floor portion having a peripheral sidewall and the
roof portion having a depending peripheral sidewall, the sidewalls of the
fl oor and roof portions being arranged to overlap in a tel escopic manner,

wher ei n the,ba{d d;ectlugs ﬁmtukﬁag badk FresQRERI 186t Pﬁﬁmlpﬁprfolvmaa by R §dfA@, through
whi ch the conduit in the underlying substrate connunicatés with the nozzle
chanber, ®andti@peni ng being sufficiently small in area to provide back

pressure in 10 use to the ink within the chanber when the roof portionis
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1 is a pasieriapliya ealésavpiy np@nsh ebtieethe ibaffledbraationvis ag opaiag @& the Kopet
assenbly, Fig. 2is a simlar viewto Fig. 1 showng the bend actuator of
t he movi nePrHeszhwougl whichdthe sonddyitdn thegpdstlying gulbsiragsrcommgricatesowith fe nozzl e.
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2. Fig. 5is asimlar viewto Fig. 1 showng the use of an optional
nozzl e pofieqr portion. ‘

Preferably, the substrate adjacent said opening is used to accommodate ancillary

components.
Preferably, the ancillary components include power traces.
15 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:
20 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.
25 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.



WO 02/ 32672 PCT/ AU01/01337 -3 Fig. 6 is a simlar viewto Fig. 5 show ng
the bend actuator bent and a drop of ink protruding fromthe nozzle. Fig.
7 is a swdbaseview to Fig. 5 showi ng the bend actuator speBAght/esd and
the drop of ink being ejected fromthe nozzle. 5 Fig. 8 is a simlar view
to Fig. 1 without the portions cut away. Fig. 9 is a simlar viewto Fig. 8
with the nozzle and bend actuator renoved and show ng an opti onal
constriction in the nozzle chanber. Fig. 10 is a simlar viewto Fig. 9

with the uppeg; r%' 8YEL SnlirPgRdo FRES s'ﬁb@mgtlci‘ie bendactidibd Bht é{ﬂcﬁéf‘ﬁﬂoﬁ ofifk 1
showi ng the bend actuator cut away, and 10 actuator anchor detached

for cl ari pyptrutlingdirdoh tHeenoagpr eci at ed that a | arge nunber of simlar nozzles
are simul taneousl y manufactured using MEMS and CMOS technol ogy as

des cr i b ed in r 7%L3 G 0d Rgtlz?é]lté sh'g?/ﬁ{g tﬁg%ﬁ)&fct&a ér s'irra%%feingd Q{A%@Q%rop

begi nni ng of |s Specitication purposes o

constructbnnk(bfemgr@]dcwdnfymﬂmﬂndzﬂ]le ] et nozzI e aI one will 15 now be
descri bed. Whereas in conventi onal i nk jet construction of the type

descri hed in gur_above refere atent applications, ink is
ej ected from 5end5A UMEALYEY O h‘?é‘%“ﬁ’ﬁo?rfé’%? Uha¥3dl e within the
chanber, according.to the present i nvention the paddl e is dispensed with
and ink is ej Ei(gtﬁthahrrﬂugﬁewnommiwﬂgl theavzzle pnd bertdeetunppraemeved agle of t he
20 chanber, which i s nmoved downwardly a bend actuator, decreasing the
chanber momga%ﬂﬂl%h%(ifﬁ(j@ﬂkﬂt@@@@l/ﬁfé%%'&?rt hr ough the nozzl e.
Throughout this specification, the term"nozzle" is to be understood as an

el enent  defiFi ngoarh@mﬁmﬂﬂgwa@mgnetmt}hmwppmmrsxte&ﬁalvéd andrthernore, the
relative terms upper” and "lower"” and simlar terns are used with

reference to cco aw. ngs and be understood to be
not in any wa gr !ag’tsrai Sgﬁqey ‘gt? Eg 5??%‘%%@%#%“{%2“ iCHkY %% O g‘fl e in use.
Ref er rjpngadt@iort MchbiddéiRBed fdrelafitf the acconpanying draw ngs, the nozzle is

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

15 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

20 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

25 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



constructed on a substrate 1 by way of MEMS technol ogy defining an ink
supply aperture 2 WO 02/ 32672 PCT/ AU01/ 01337 -4 opening through a
hexagonalwopzsiény 3 (which coul d be of any ot her suitabl epcyabgemsat i on)
into a chanber 4 defined by floor portion 5, roof portion 6 and peri pheral
sidewalls 7 and 8 which overlap in a telescopic manner. The sidewalls 7,
dependi ng downwardly fromroof portiong46, are sized to be able to nove
upwardly and downwardly within sidewalls 8 which 5 depend upwardly from

1 o0r  por 44 SiyclF aHREhQrLRARE! R bfll QEAESk Bl S ShARA Bihiglriy T 0o

portion 6 so as to define an opening for the ejection of ink fromthe
nozzl e chianbzchansbenid|defibed biefoor gostaort 3rodfgyortien 6wnd pdripherabsidepells 7 amd & and
downwar dl y dependi ng sidewalls 7 arg suppor b .bend actyator 10
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cantil eve égﬁgg%rggfa}e%?ﬁe:%ent%ﬁg? e>gsp‘2vl;aar§sll%lorr1l bet \R/een %lhe Joslﬁie heat edc

cant i | evedepand upwardhofieindhicedotiantSi | ever causi ng the bend actuator 10 to
bend. The proxinmal end 11 of the bend actuator is fastened to the substrate

e aescri bed T SRATOERN Renat BV BRES Inetelin BRGOQeFEORE e b RLRE 4K,

. n
be descri bed €r below, I S secure

support s, opehthg foptheRctiv® Bf mkdrsn Hediwele!ciamib&fastwill beidakcribed fureiez belowl n
use, ink is supplied into the nozzle chanber through passage 2 and opening

3 in any suitabl e manner, t typigcall descri,bed in our nrevjously
referenced c o’hbeerr‘?af RYtoB gtagﬁtéogﬁé'%(ﬁ%ﬁ%ﬁgi%g\ﬁﬁéwallf 9ia56 S&BBW%@’% aof’eéﬁ'égct a
drop of i fudté00 dypRallPiadCuSs HRIARES forfiing® JRIIEREdiddcmMlchvBWhich isuppl i ed to
t he bend actuator 10 causing the actuator to bend to the position shown in

figurd02 comdtraipedtby hson-bedteenntileyar, 8o Hmphoringlof theoloatecheated chnt@over cpasesi on
5. This rel iV venent . decreases the vol u of t nozzl e chanher,
Causine. | Eiterar s PARERIn aREe T Tk herkE oot ad Thegoh el St et 4
(Fig. 2) vhsihg thd bdnd LREIRI0kObéhd. dropl et by the surface tension in the
ink. 25 As the electric current is withdrawn fromthe bend actuator 10, the

actuator reverts to, )
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,
15 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

20 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.

25 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 formed ink

droplet 14 causes the droplet to continue to move upwardly forming an ink drop 15 as



t he straight configuration as shown in figure 3 noving the roof portion 6
of the nozzle chanber upwardly to the original |ocation. The nonentum of

t he partivadby3feor ned i nk droplet 14 causes the droplet tpCTANDI/NIE tO nove
upwardly form ng an ink drop 15 as WD 02/ 32672 PCT/ AU01/01337 -5 shown in
Fig.- 3 which is projected on to the adjacent paper surface or other article
to be printed. In one formof the investion, the opening 3 in floor
portion 5 is relatively Iarge conpared Wi th the cross-section of the

nozzl e chaplerin@ig 3t Weich NprejeeRRbi@h tb the %hgeﬁt ﬁa?elbs%rfagegﬂ&ﬁéreﬂnél@fd)lb@h the

nozzle rim9 upon downwar anenent of t roof portion 6 by viscous drag
in the sipieved.l s of the aperture 2, and in the supply.condwts | eading from
the ink reservoir (not shown) to the opening 2. This is a distinction from
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to figures and 'S retal ne e ch
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geonetric features of the sidewalls 7 and 8 which ensure that ink is

ret ai ned WPYRBRoEHE inkdgtoldhe hpaidescribyd ahpveatnd widhig iyrtherdeserihed b@m’ Wither e
20 f 7 and
Che b LT B RS5OSR o NER SRl SR Pl o

can be cl marbhcyk pressurd i8 forinted phirhdily by Mlscqshirugarabing inkatik irsthadegplacariuit S
restrained wwthin the small aperture between the downwardly dependi ng

sidewal | 7 an](le order cr)%rgv%gt%%k e%kl%tg f}oqr?th% nvc\)l%l(ej: chamﬁérecﬂl%lng%ct%hgoen 1eI cllurmg

15 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

20 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 the ink “self seals” across free

25 opening 17 by surface tension, due to the close proximity of the sidewalls.

In order to make provision for any ink which may escape the surface tension restraint
due to impurities or other factors which may break the surface tension, the upwardly
depending sidewall 8 is provided in the form of an upwardly facing channel having not only
the inner surface 16 but a spaced apart parallel outer surface 18 forming a U-shaped channel

30 19 between the two surfaces. Any ink drops escaping from the surface tension between the



by the proximty of the two sidewalls which ensures that the ink "self
seal s" across free 25 opening 17 by surface tension, due to the close

proxi m t wob2sise2 si dewal | s. I n order to nake provision fopCrAyoi/els3MWhi ch
may escape the surface tension restraint due to inmpurities or other
factors which may break the surface tension, the upwardly depending
sidewall 8 is provided in the formof am-upwardly facing channel havi ng not
only the inner surface 16 but a spaced apart parallel outer surface 18
form ng asddfasbapest ohlavedlowaQntbhdetapst dHagndl Wehebdiit i BSnedABthet fhkn dr OPs
escaping fromthe surface tension between the WO 02/ 32672 PCT/ AU0O1/ 01337
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retaining the ink within the noving nozzle mechanism As has been

previ ousl y dedshasisednipreviausty ddsciobed io sempe nflowmg oagepldingadpphicdions, tit issS 5
desirable,in some situations to provide a "nozzle poker" to clear any
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Figure 5is simlar.to figure 1. with the addition of a bridge 20 across the
openi ng 3°9RPI4tpn; With 2 mf’éf?“&)‘foz?l?é“lﬁ& s/ Sgoﬁ’ﬂé?rﬁ}?r%ccgﬁpwflﬂflg%e% @randd- an
upwardl y extendi ng poker 21 sized to protrude into and/or through the

pl ane of the Figal5%is diniilargo figheat with theABdRtiah dPQ bidge 20 AcrobOME BpéhingBe t he
roof portion 6 is noved downwardly by bendin of the bend actuator 10, the
poker 191 the flogrefdhe P%Z%R*@Whﬁf’t%‘(ﬂmg%lsﬂﬁ@mﬁ a0 vy sl teaxéendingaioker 2ogized and

PRI WY, ikl Btk 8l B P e SR Gy O © returns to

its origin position upon s ening o Ctuator 10 as shown
in Fig. 7 the ink droplet is formed and ejected as previously described
and the pokerAsdan be seen scfigure 6i wheh gk oolfipogicr 6 isrmeeNedrdpwarwardly by tendikg whi ch

f t ' d which | d oth | b] th | e.
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roof por tioBfh 9 £hd part way into the bulging ink drop 14.

15 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.

It will be appreciated, that as the bend actuator 10 is bent causing the roof portion to
20 move downwardly to the position shown in Fig. 2, the roof portion tilts relative to the floor
portion 5 causing the nozzle to move into an orientation which is not parallel to the surface
to be printed, at the point of formation of the ink droplet. This orientation, if not corrected,
would cause the ink droplet 15 to be ejected from 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.
25  This would result in inaccuracies in printing, particularly as some nozzles may be oriented

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

The correction of this non-perpendicular movement can be achieved by providing the
nozzle rim 9 with an asymmetrical shape as can be clearly seen in figure 8. The nozzle is

typically wider and flatter across the end 22 which is closer to the bend actuator 10, and is



20 nove downwardly to the position showm in Fig. 2, the roof portion tilts
relative to the floor portion 5 causing the nozzle to nove into an

ori ent at ivomombgech is not parallel to the surface to be ppcTA®d1/01387 t he
point of formation of the ink droplet. This orientation, if not corrected,
woul d cause the ink droplet 15 to be ejected fromthe nozzle in a direction
which is not quite perpendicular to th&-plane of the floor portion 5 and
to the strata of nozzles in general. 25 This would result in inaccuracies
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bend act uaftiak drapsejédt@ndrop is ejected fromthe nozzle. This net force 5
propels the ink drop in a direction which is not perpendicular to the roof
portion 6 and,can her.efore be tail ored to. conpepsate faor the tilted
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dur i nd%acthaink &ap &ieth the nprale i a dideatios perpendicualpr fortberflobeportazbe in a
direction perpendicular to the floor portion 5. Al though, as described

above, the baglhdfRSRWeScritRdlBEvd, Me NAYR; ifhin HR3ADGL MRy be
provi ded by vi scogs’ %r agcrli nt Eevs’uppl{bgkgf)cndl}f?%d;t,h]é?@(F§a§|1§16n %’(Q)g %Zg?e to
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constriction  close to the nozzle. This constriction is typically provided
in the suBSYHIEAMQVBRA@2iednk i Vilh bask pressie Py se ef psignifisgnteonstrighen 10.
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15 clearly seen in figures 9 and 10. Figure 9 shows the sidewall 8 from which depend inwardly
one or more baffle members 24 resulting in an opening 25 of restricted cross-section
immediately below the nozzle chamber. The formation of this opening can be seen in
figure 10 which has the upper layers (shown in Fig. 9) removed for clarity. This form of the
invention can permit the adjacent location of ancillary components such as power traces
20 and signal 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
25 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

30  having their lower ends formed into, or embedded in the substrate 26. The formation of the



i medi at el y bel ow the nozzl e chanber. The formation of this opening can be
seen in figure 10 which has the upper |layers (shown in Fig. 9) renoved for
clarity. Winoz3%0z m of the invention can permt the adj acerat/AUovai3son of
anci |l l ary conponents such as power traces 20 and signal traces which is
desirabl e in sone configurations and intended use of the noving nozzle ink
jet. Although the use of a restricted bdffle in this manner has these
advantages, it also results in a longer refill time for the nozzle chanber
whi ch may b@rrmaﬂtl;atqree tarU -shapbhgvesgreamgmdlt}apeheaénmalmo pheeingdngbehding @fre
uses. The Qendtac gg gg formed froma Joul e heated cantil ever

posi ti onef® ?gn%l ?11 0 rdativenip itheaspbstraig 20 gn mayement ofghelbendal end 13
needs to gﬁuﬁggurely anchored to prevent relative novenent between the
Joul e heated cantil ever 28 and the non-heated cantilever 29 at the
proxinmal end 11, while making provision for the supply of electric current
into the Joul &h %%Cﬁt‘@?ﬁt@a“rﬁm]eé@few @@ro‘ﬁd@w@h outwandlysxtehding tabs G2 wiiachdriech i s
provi ded V|n s ortlo 30 and side

portions 31 each V|n helr o NG Pre¥eHiEi¥ded in t he
subst r at ereRfive Hme/eﬁranmdtweam G nbﬁuﬂeMQl E1tiBRRY 29 Bdl (hélJ’Qﬁ-lé %é’t@g arititeRE Qg

act uat or Jn a U-shape, gives great rigidity to the end 6 preventi ng
any bendi fgh & Viciniyrob thecanchor 2% the end wall 30 relatlve to the substrate 26
on novenent of the bend actuator. The non-heated cantilever 29 is provided
W th outmardLth%m@mdungwt BSimad S5es 33 in
the sidewal | 31, giving fup?t her ?flmg?ﬁtﬁ?séﬁ %énu t(%ﬁg%é;‘cﬁ{éﬂ‘%ﬁﬁ‘dﬂaﬁg%ﬁ pred
movenment ARy arlal Yeemavimens heteden ehetlohk\,l&ateﬂ Qanmelvdr had deuon-Hearided

cantilgve ni.t In this manner, the

pr oxi rrgl Janﬁﬁv?‘l é}ﬁ\ge eélr%ﬂﬁéc‘flﬁéf%lpfi@@ ‘?fr }Eﬁrﬁﬁﬂtsﬂp enbapcedefiisicasy ofand any
rel ative mowaEbf DRLYSBAILS dPitk ndBi RbzRAfK jhever and the non-heated 10
cantilever prevented in the vicinity of the anc This results in
enhanced efficiency of novenment of the roof portion 6 of the noving nozzle
ink jet. WD 02/32672 PCT/ AU0O1/ 01337



-9- CLAIM5 1. An ink jet printhead including: a plurality of nozzles each
adapted to eject drops of ink toward a surface to be printed; wherein, 5
each of tweonswzi es has an external actuator, an apertureBCT/Aavhi/i3sti on 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 connectefl-to the external actuator such
that the actuator noves the roof portion away fromthe surface to be
printed to _eject the ink using back pressure at |east partially provided by
the baffl CLAIMS mation. 2. An ink jet printhead as clained in claim i,

wherein the nogzingSet®aaheB@UR - @SS0Ci at ed nozzl e chanmber adapted to be
supplied with i nlk \?? gﬁat ePeast&%hrgé conduit in an underlying substrate, the

nozzl e chanmber being defined by a floor portion having a peripheral

si dewal | and edurpliigiof pezalesorch addpiesl ta ejrspdrogi nfjinkeowptier airfasé ebsaprinted; he
15 sidewal ;s 9f the floor and roof portions being arranged to overlap in a
tel escopi c manner, wherein the baffle formation is an opening in the floor
portion, through which the conduit in the underlying substrate

comunitat es @kahtofithenorales hes ahextbrmal achigitat, mpqmwn@dhabﬂ%rti&#ﬁﬁd Siartly
ssure in use to the ink within the chanber

small in ar 0 _provide back .pr . _

when t he ;%6@% ftggpﬁfogn{hegomg@gmm nernatage fasontagiing thefnk and.an20 3.
An i nk | eloufRf bifdr8 g paste thed ' lid I subst r at | acent
said openiung i's u?g[o)l to ac@%ﬁ%@ ﬂgén(?:{}tﬁ ar ygégéﬁ*ﬁ%%%ﬁ?t?@wmﬂﬁ&?‘ﬂ% ‘?‘Iﬁt
pri nt head e&ismal agtnasdr such thagithe Btuardrenaies thiereofpatibh awily FOANAS St &eitd b Ude

power tra . An ink.jet printhead as clained in claim3, wherein the
anci | | ar yﬁgﬁ%g%@ﬁfts‘h?wﬁw@%ﬁ@ PIESYHE At lepst padtially provided by the baffle
10 formation.

2. Anink jet printhead as claimed in claim 1, wherein the nozzles each have 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 a
peripheral sidewall and the roof portion having a depending peripheral sidewall, the

15 sidewalls of the floor and roof portions being arranged to overlap in a telescopic manner,
wherein the baffle formation is an opening in the floor portion, through which the conduit
in the underlying substrate communicates with the nozzle chamber, said opening being
sufficiently small in area to provide back pressure in use to the ink within the chamber

when the roof portion is moved downwardly toward the floor portion.

20 3.  Anink jet printhead as claimed in claim 2, wherein the substrate adjacent said

opening is used to accommodate ancillary components.

4. Anink jet printhead as claimed in claim 3, wherein the ancillary components include

power traces.

5. Anink jet printhead as claimed in claim 3, wherein the ancillary components include

25 signal traces.



