PRI NT NOZZLE HAVI NG A NOZZLE POKER Field of the

I nvention This invention relates to an ink jet
printhead. More particularly, the invention rel ates

to a Nozzle Poker for Myving Nozzle Ink Jet. s
Background to the Invention Mst ink jet printheads of
the type manufactured using mcro-el ectro nechanica
systens (MEM5) technol ogy have been proposed in a
construction using nozzle chanbers formed in MEMS
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Summary of the Invention

20 According to one aspect of the invention there is provided a nozzle for an ink jet
printhead, the nozzle comprising:
a nozzle chamber defined by at least one wall and an apertured roof portion, the
chamber being supplied with ink via at least one conduit in an underlying substrate;
an actuator operatively connected to the apertured roof portion such that the actuator
.25 is able to move the roof portion towards and away from chamber to eject the ink; and
a projection disposed within the nozzle, the projection being configured to extend
through an aperture in the roof portion when the roof portion moves towards the substrate to
eject the ink.
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-2- According to another aspect of 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, 5 each
of the nozzles has an actuator operatively connected
to an apertured roof portion such that the actuator
noves the roof portion away fromthe surface to be
printed to eject the ink; erein, a projection
within the nozzle is configured to extend through an
aperture in the roof ortion when the, arti.o
“ov e ACeing P aptfier hséec&&g'lh%u‘f‘ée“f‘?i' b & PP 1qt printhead
Pr ef adcalhg, each of the nozzles further |ncludes an
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i Nk Vi a agliralitg afibzziessechadeptekl kb tiect dropa pf inkrieherd agurfagp to be printed;
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Preferably, the free end of the poker member protrudes through the aperture in said

nozzle when the roof portion is moved downwardly by the actuator.

20 Preferably, the poker member is an elongate upwardly extending pin, supported by

the floor member.

Preferably, the conduit in the underlying substrate communicates with the nozzle
chamber through an opening in the floor portion, and wherein the lower end of the elongate

pin is supported on a bridge member extending across said opening.
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the invention wll now be described by way of exanple
only with reference to the acconpanying drawi ngs in

which: 5 Fig. | is a partially cutaway perspective
view of a nmoving nozzle ink jet assenbly, Fig. 2 is a
simlar viewto Fig. | show ng the bend actuator of

t he novi ng nozzle bent causing a drop of ink to
protrude fromthe nozzle. Fig. 3 is a simlar viewto
Fig. | showing the nozzle returned to the original
position and a drop of ink ejected fromthe nozzle.
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applications referred to at the beginning of this specification.
25 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

30 dispensed with and ink is ejected through an opening (nozzle) in the upper surface of the
chamber which is moved downwardly by 2 bend actuator, decreasing the chamber volume
and causing ink to be ejected through the nozzle.
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and causing ink to be ejected through the nozzle.

| J56- AU -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 terns "Upper"” and "lower" and simlar
terns are used with reference to the acconpanyi ng
drawi ngs and are to be undegstood to be not in any
way restrictive on the orientation of the inkjet
nozzle in use. 5 Referring now to figures 1 to 3 of
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electric current is supplied to the bend actuator 10 causmg 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
30 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
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position shown in figure 2 and nove the roof portion 6
.downwardly toward the floor portion 5. This relative
novenent decreases the volune of the nozzle chanber,
causing ink to bulge upwardly through the nozzle rim
9 as shown at 14 (Fig. 2) where it is forned to a 30
droplet by the surface tension in the ink. As the
el ectric current is withdrawh-fromthe bend actuator
10, the actuator reverts to the straight
configuration as shown in figure 3 noving-the roof
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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
30 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
19 between the two surfaces. Any ink drops escaping from the surface tension between the
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is provided a very fine gap between downwardly
depending sidewall 7 and the nutually facing surface
16 of the upwardly depending sidewall S. As can be
clearly seen in Fig. 4 the ink (shown as a dark
shaded area) is restrained within the small aperture
bet ween the 25 downwardly dependi ng sidewall 7 and
inward faces 16 of the upwarel y extending sidewall by
t he proxinity of the two sidewalls which ensures that
the ink "self seals" across free opening 17 by

sur f %ﬁ?@# i ksoe;be.gs’v%end e U- Eispe@ LS8 wREOKis Pkabnkd raf.er Ihkhe

si de provi sion faqr q d
whi cfiviking" ?éé’ésé‘}?é“'iaﬁéf%ﬂl"fz&é"émt B T @ e e EFﬁ‘éS to
I TP U Forhdd @iclOik effebthein reathitip ehe Bik withircthe mceving inzzlediechahien.

surface g ”%ée%}%v#w)‘?de {u%.ye oPfhr a»epqmg L3 catidnd! ﬁwal | 8

is prOV|aéﬁ an u facin nnel
ha¥i fegiraligin serpd sjfuationp i@ Pwﬁﬂ“ear ‘noggl FPE Eeo 116“’ o/ P“Pél“rgb %B‘a"
apar builp af within@he nGle Genifig ird GiBRe clefn dndeleat dirgtion old-dedplayfioal the
channel et ween the. .t dr ops
escaﬁ?ﬁ@m%?gnf?ﬁeggﬁé noW? é%%ﬁ&a%mmég%aﬁﬂgnglJ56-AU
- 6-  sambinetioe witiy2 regyide togzle l@vmsrsboaw thegegmpananeisessdfigd 7
channel ppes 8 silnllar toFighret ﬁlltlﬂ&ddditﬁh Bferbridgh 200cross\te Openingp'in

across.t he surface of t noQ

B k58 D IVEELE ol ol i1 o
ef f etotprofrede jintp arl@tféhfwglﬁbe Péah@thﬁWz%lf’i“ﬁi‘ﬁf“t’aﬁé“ movi ng

nozzl e me&h aende&m ﬁgeﬁs Raén dﬂﬁﬁiﬂpq&[oﬁ\?ismasdd)iovdﬁﬁdl_w byredtingn

S OE o e o7 R0 2 APBLEEBDI PR moleh ok SpelindbPd Bl ©

in sd (&t T ohs. e p
cIeanmamwPNWﬁWNWﬁWé%mthbﬁWh%y build up within the

NQZzl e AP@EHoHPoraeh reRSsUs 1& oﬁélﬁ%sxﬂd’tlﬁipd’ﬂsﬁmhteﬁgx@ﬁﬁw wnd of
a dr OcRm grt IOLsr ) ownfmhl-e§1 7 gl(e) 51% dro # ﬂ%%ed%& E& fQ prewé%sly described

confl gur ation I nvent i on using a poker
in  edthopeken?l isstiesfiven & IWOh'geahle&w é“efilﬂ'i‘kw}“é‘tmﬁy 8 PR
in th\enoaﬂ&ﬂmawbmuﬁbgammﬁk thénosd 7. Figure 5 is

simlar ok rm,ﬁed}gwast&bm%a%@oq Hmnma&m%ammfga@m%p

acr oss he nozzl e

“ chanbee dovowarv\lm pocthe pp%twﬁﬁlam ia fig gnthergofap ity ilesiplys it oor
pok epon%l 5 Sduéi@dhe nbzle Pn@k¢ itkdl én driaitgiorawidehnot pamiéelig ke turfece

. pl ang u¥m e%gt té]m)%i% o?f(])grﬁun ?thyalﬁlt H’@Jle't Oﬂns o&%taf;cﬁnf R@wﬁ&%@,

e roo ortion
dommﬁﬂ*ﬂ?ve%?m%%ﬂﬂ?H@°“ﬁ?“?ﬁ@mﬂ§ﬁﬂﬂéﬁﬁﬂgfgw %ﬁh“P%e
p 0k eguit ferpesiicGlaic ecplinoofjiie lﬁeor pgtidni3asl igthe st ofppales ingengsdl.

s iR G §18y Qs dofEnoRid gth hidled
?% Hgm;@ées&tl%%% rOSOl por | Oc myr ety ?]‘{?r g S
or 1 iR T s TR e é°ﬁlfyr?ap°8f"' Fi%eng
act uat Oﬂ'hei;&re_akm sﬁlbﬂmn-pwpeﬁdlglar ifoverheat qamh@.ame@@be proyiding the
for ngd1 808 Ghbe Ls?xgmaﬁcalgﬁa%é/ s QUDL el @ 61 ih BREL 8. The nozzle is
. typically wider and flatter across the end 22 which is closer to the bend actuator 10, and is
30 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
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and the poker 21 is effective in dislodging or
breaki ng any dried ink which may form across the
nozzl e rimand whi ch woul d ot herwi se bl ock the nozzl e.
It will be appreciated, that as the bend actuator 10
is bent causing the roof portion to 20 nove
downwardly to the position shown in Fig. 2, the roof
portion tilts relative to the-floor portion 5 causing
the nozzle to nove into an orientation which is not
parallel to the surface to be printed, at the point
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or deformation of the end wall 30 relative to the substrate 26 on movement of the bend

30 actuator. -
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
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clearly seen in figures 9 and 10. Figure 9 shows the
sidewall 8 fromwhich depend inwardly one or nore
baffl e nenbers 24 resulting in an opening 25 of
restricted cross- section i mediately bel ow the nozzle
chanber. The formation of this opening can be seen 15
in figure 10 which has the upper |ayers (shown in Fig.
9) renoved for clarity. Thissformof the invention
can permt the adjacent |ocation of ancillary
conponents such as power traces and signal traces
W1 C ki etk B n oot R GARL YL b R hliflabiing e
e movin nozz e ink jet Al though the use of
a r edtthq vidniyof g prhos2% h t hi s manner has these
advantaga&smhhmmh$mmma&mhﬂsmbamamﬂmmgemﬂveﬁmhMy#@ned
f or ; |'h Zl%/L Sov%ﬂ%@%cn%lh&l nERRY oAl ada Bdhok-fegied | Ct

operation o e printer in so uses
Thé B@h‘dve%‘tvﬁl‘é?@ Brteying ot sl RS RGBS SRR, e

- cant idoRert oA rfdOttioh O6raR modilmeerleankiron- heat ed
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 cantilever 29 at the proximl end 11,
whi |l e maki ng provision for the supply of electric 25
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 |ower ends forned into,
or enbedded 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
novenent of the bend 30 actuator. The non- heated
cantilever 29 is provided with outwardly extending
tabs 32 which are |ocated within recesses 33 in the
sidewal | 31, giving further rigidity, and preventing

| J56- AU -8 rel ative novenent between the non-heated
cantil ever 29 and the Joule heated cantilever 28 in
the vicinity of the anchor 27: In this manner, the
proxi mal end of the bend actuator is securely and
firmy anchored and any relative novenent between the
Joul e heated cantilever and the non-heated 5

cantil ever prevented in the vicinity of the anchor.
This results in enhanced efficiency of novenent of
the roof portion 6 of the noving nozzle ink jet.
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1J56-AU -9- Cains 1. A nozzle for an ink jet

pri nthead, the nozzle conprising: a nozzle chanber
defined by at | east one wall and an apertured roof
portion, the 5 chanber being supplied with ink via at
| east one conduit in an underlying substrate; an
actuator operatively connected to the apertured roof
portion such that the actuater is able to nove the
roof portion towards and away from chanber to eject
the ink; and a projection disposed within the nozzle,
the projection being configured to extend through an
aper tgyhimsi N the roof portion when the roof portion
nmoves towards the Substrate to 10 eject the ink. 2. A
nozzle as clained in claim1 wherein the roof portion
has d- siAdewsIfr atiaieREnts. the 1OgHR PRRESIBR i phery to

t el escopinesk tiymiendfgebyat [pstongielagd an sietiedadol pogiet. v di ng
fr ch@agber Q&Q&Jpﬂg wrtlll apfg{stdnggnéug m‘iﬁﬁdd&&n& ngsh'gtgz zl e

chanber . nozzl e as claimed in cla|n1 wher ei n
sai d pr6?@EFWGWWW§U&ﬁm@F6W@&F@mwﬁkﬂfpﬁﬁﬁﬂﬁP that the pematpt. o
end  afabit hnoprkeator poedth @varahd¥gvapfmi drineaedejdohgirkoind ude

at l e aSt lpro}lst%n Elg})gsem%.[ﬂgﬁé ngzzll rhlcfl pﬁ:j%Ltgn geﬁé %Anﬁ%u\‘% mxtttlae

r oof I'on 1S nove Iy € ac tor.

4, Awglzqnepeageeﬁhamﬁ@empwbew e !mfso 1ROy S foiarfi e

eng Gfctthbpk.poker menber protrudes through the
aperture in said nozzle when the roof portion is noved
downwardly by the actuator. 5. A nozzle as clained in
cl ai A 4,A Noprsraefiaimedieclajso k whereinhptseof portion by a Byt fipepding

u pWaler'rh s pe&;ﬁ.ersetétt@e@ddplﬁgy @garge a Setiphpalsidedll Byendifpfrofnlap Or
conduﬂ?wﬁﬂo r&m%dpmﬁﬁw%zgé 4N claim5, wherein the

ying su “fate conmunicates with
t H&¢ nozzl e chanber through an opening in the floor
port B.ON A ndaR as dxﬂﬂﬁa ﬁli cramt 1) @hekeRinei projdtiorit antefogzae bakag@inger,
pi n kh% ﬁg’e%gdgpq {he %oner mem t‘xjeglé gﬁuon@mx%{mdg %(ttleggt] g&orﬁg apeﬁge in

acr oss sal
said nozzle when the roof portlon is moved downwardly by the actuator.

20 4. A nozzle as claimed in claim 3, wherein the free end of the poker member protrudes
through the aperture in said nozzle when the roof portion is moved downwardly by the
actuator. )

5. A nozzle as claimed in claim 4, wherein the poker member is an elongate upwardly

25 extending pin, supported by the floor member.

6. A nozzle as claimed in claim 5, wherein the conduit in the underlying substrate
communicates with the nozzle chamber through an opening in the floor portion, and
wherein the lower end of the elongate pin is supported on a bridge member extending

30 across said opening.
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