,;e3e 8 4456@ZF86| 8T8Wa 9 5 ORI FI CE PLATE W TH BREAK TABS AND 1~I ETHOD OF
MANUFACTURI | YG to ' F1ELD OF THE I NVENTION This invention relates to ink
jet printers, and particularly manufacture of orifice se W th
.ink jet printers and assenbly therewith. 15 BACKGRQJNDFM%M‘IH&' her mal
ink jet printers have a print cartridge:1 The print car i ncl udes
a print head having an orifice plate defining one or nore afMtays of
nunerous orifices through which droplets of fluid are e eIIed onto a
mediumto 20 generate a desired pattern. An orifice pﬂwm umwumﬂmﬁre pl ate
material that is typically formed of a nmetal. Typicall f the
core plate material is exposed during the manufacturing praeess. O ten, the
netals formng the core plate material are susceptible to corrosion by sone
fluids used in the cartridges. Further, the nmetal in the orifice plate
sonetinmes 25 forns a galvanic cell with some of the fluids used in the
cartridge. Wth corrosion or the formation of a galvanic cell with the
orifice plate, the cartrld e is nore |likely to be rendered |noperable
prematufely. Often @ %&é&%ﬁ@&?ﬁ n& MEJHQBsul ated with an
i nert coating. However, the co K MANKFAL s over the plate to at
| east partially block the orifices 30 through which fluid is to be expelled
in a printing process. Consequently, an adequate nmargi n between the
orifices and exposed areas is enployed. The size of the print head die onto
which the plate is attached is thereby directly affected. It is desired to
mnimze 2 the size of the print head die due to the costs associ ated
with the material used therei AELROBIHMBIVENTION s desired to manufacture
orifice plates that mnimze print head die size, resist corrosion and
m ni m ze gal vanic cell formation. 5 SUMVARY I n one enbodi ment, a plate has

a rectangul ar pfhis¢nve@tyn vélites 0 ik fet ptinteys, &id mﬁﬁﬂ&lﬁhmm&'bﬁoﬂﬁaée al so
has first and second end zones in between the plurality of nozzle arrays

and opposi Pigtes ferdisevithrink et priRters gad asserpblydharswith.y. There is a break tab in
1 o at Least one of the fast and second end zones. In between the first and
second end zones is a mddle zone. A plating material encapsul ates the
plate hody in the m ddl e zone. BACKGROUND

Generally, thermal ink jet printers have a print cartridge. The print cartridge
often includes a print head having an orifice plate defining one or more arrays of
numerous orifices through which droplets of fluid are expelled onto a medium to

20  generate a desired pattern.

An orifice plate has a core plate material that is typically formed of a metal.
Typically, an area of the core plate material is exposed during the manufacturing
process. Often, the metals forming the core plate material are susceptible to corrosion by
some fluids used in the cartridges. Further, the metal in the orifice plate sometimes

25 forms a galvanic cell with some of the fluids used in the cartridge. With corrosion or
the formation of a galvanic cell with the orifice plate, the cartridge is more likely to be
rendered inoperable prematurely.

Often the exposed areas of the plate are encapsulated with an inert coating.
However, the coating often extends over the plate to at least partially block the orifices

30  through which fluid is to be expelled in a printing process. Consequently, an adequate
margin between the orifices and exposed areas is employed. The size of the print head

die onto which the plate is attached is thereby directly affected. It is desired to minimize



.Many of the attendant features of this invention will be nore readily
appreci ated as the sane becones better understood by reference to the

foll owi ng detail ed description and considered in connection with the

- acconpanying drawings in which |like reference 15 synbols designate |ike
parts throughout. BRI EF DESCRI PTION OF ZTHE DRAWNGS Fig. 1 is a plan view
of a sheet of intercoupled orifice plates according to one 20 enbodi nent of
the invention. Fig. 2 is an enlarged view of section 2 of Fig. 1. Fig. 3A
is an enlarged view of section 3 of Fig. 2. Fig. 3B is another enbodi nent
of the enlthe sieel of ttevprift hestdieane & the chits)ass@eiatéd with4hdé materipbused desrdine Vi ew
of an ink jet cartr.idge .including an otifice plate 35 accordi to the
enbodi nentA‘EfPrqg?@?" ‘i?sqﬁf“&’.dctg n?@“%ﬁ“%‘?@‘@@ﬁ“@%ﬁﬁmz%wtihﬁg e§iZedw of the
ink jet cagdikicdfBsifh afd Shinithizelgdl@RicLIPRAmaRmML i on ~—~. Fig. 6 is an enlarged
pl an view of an alternative configuration for a sheet of orifice plates. 30
Fig. 7 is an enlarged plan view of another alternative configuration for a
sheet of orifice plates. 3 Fig. j nl arged pl an vi ew of anot her
alternative confi guration for a shgéWifi ce plates. Fig. 9 is an

enl arged plan view of another alternative configuration for a sheet of
orifice plates. s DETAILED DESCRI PTION I n the enbodi nrent shown in Fig. |, a
sheet 10 has a Imfnei erobhdiment; atplate dapragctangular platp bady wittpa plurelityfet

i ncludes a ri pher fr t [ h tes, .and 1o that, pr.ovides
struct ur al™ 56%??3' g’thet?%gtgg‘ﬂ%é}ag §Jr'1sgg§ﬂ ‘%’eﬁﬁlﬁﬁ tzﬁgésdflgfgge.enl&tff QJPfgjl@rﬂfodi ment ,
the pl at enfzAl@ afrhps @idroppasifg emisrod\thefate Body; dspeeriveld 2 Thedelila BRAR tb3hum t han

rows. 1n one enbodi ment the rows 20 are staggered) is that the plates of
one roW aralegstronstof the first andese¢andiepd gonep.nIn betyesn the firstang seendend zeresodi ment

shown in Fj ) e : = . ter-d q-caster
spaci ng ofllsg ﬁ%‘g‘gﬁé‘i’%@ A_[g%@%?@%?ﬁ%?%%@vggfﬂ%?’!Jﬁ%s%ﬁt}%%ﬁlgﬁ# %oﬁ% sheet 10
is a square. | Midyofahbatindenttfedthresisf thixtidntidnwill be more readily appreciated

as the same becomes better understood by reference to the following detailed description

and considered in connection with the accompanying drawings in which like reference

15  symbols designate like parts throughout.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view of a sheet of intercoupled orifice plates according to one
20 embodiment of the invention.
Fig. 2 is an enlarged view of section 2 of Fig. 1.
Fig. 3A is an enlarged view of section 3 of Fig. 2.
Fig. 3B is another embodiment of the enlarged view of section 3 of Fig. 2.
Fig. 4 is a perspective view of an ink jet cartridge including an orifice plate
25  according to the embodiment of Fig. 1.
Fig. 5 is an enlarged schematic sectional view of the ink jet cartridge of Fig. 4,
taken along section 5-5.
Fig. 6 is an enlarged plan view of an alternative configuration for a sheet of
orifice plates.
30 Fig. 7 is an enlarged plan view of another alternative configuration for a sheet of

orifice plates.



_ sheet has sides of about 190 mmin |ength. 1n another enbodi nent, the sheet
has a |l ength and wdth found in a range of about 150 to 500 nm |In other
enbodi ments the sheet |length and width are dotsrm zf,d by a desired nunber
. of plates per sheet, atad/oz a 20 desire to have a sheet size that is
conpati ble with manufacturing quiprnens sixes. A sheet thickness (and thu$
pl ate thickness) is about 29 ~m In alternative enbodi nents, the sheet

t hi ckness is found in a range $om about' 15 to 55 Vim The frane has a

wi dt h of approximately 20 nm around the sides of the sheet. In alternative

embodi nents, thg, § isdirenli@gedeplati view of AAdthérsaltbrautive doRfiguratioror & ket goout 10
to 100 mMm In one 25 enbodi nment, the frane size is determ ned based on the

desired | exfige pdgtesheet struct ural integrity and stiffness. In the

otnor bl ates |k hE B ledeg SR oF otk e EmBtMEo AR Blon o} SORRLET | 0 1"

di ff er ent onificetptatéesi gns. | n one enbodi nent) each plate is an el ongat ed
rect a(r;gl e having a width of 30 about 2.7 mmand a | ength of about 10.6 mm
I n anot her enbodi nent) the WI dth is about 2.2 mm In another enbodinent,

the wwdth is about 2.6 mm E’T’lﬁi ﬁ@dlrrent, the width is about
3.5 mm In another enbodi rrent t he vde% 'S out 7 mmand the length is
about 7.6 mm In anot her enbodi nent, the width of the plate is found in a
range of from mm_ .a t.he un ran from
about 5 to 20 CFW%Q%BFPI'E O¥HIB $nslr’|ta &’P gbq’@ﬁﬁt‘ﬂﬁﬁwg Rfﬂ’ﬁﬂc%‘ﬂ’?"ﬁhe pl ate
depends 0% fﬁm?sd EITerHShet xﬂcl\ﬁla@QBE al Same 'l@%‘t‘ﬂhﬂﬁn@@t‘ﬁﬁgﬁés,%t h

hei ght, nu orifice arrays, resolution. In one enbodinment, the

pl at elmastbatrpradplmml mmaﬁmshqet_and alignment ofdhe platesdi nent, t he aspect
ratio is found in a f, fr out u er orifice
arrays. lrach |§P(gmf2%9 g’%ﬁﬁ”&’”ﬁ#& 18(5 ﬁ)%‘#d.’l 832%1‘526 and
opposed fmbﬁtcomn@amﬁwdnﬁbmmeﬁoﬂm&am R0 atd &t dm&iﬂﬁhom in

Fig. 2, the end edges are al ongﬁgl ate sides which are shorter than those of

the si de plaigesf oneram arecaffsotifrom @H&ﬂwqﬂome@membammtpl ate

material . ,ln _ane.enb teri IS er a
substr at eSh R lﬁﬁ}ég“gﬁg‘o Prﬁﬁt {Eﬁg&%{fﬁlﬁl{@% e“il‘Sra t%‘f’?f@%‘ Wﬁﬂg%ﬁiﬁ)tﬁﬁgﬁyﬁshe
subst jat eevefy stBérabw. | N one enbodi ment, the core plate 15 material is
ni ckel . The core plate material is eel ed fromthe substrate and di pped

into an el ect rippnaembgdiment ﬁlecﬁhs@aho ipasauage. pinthe pbediment ilipstetpdothe

protectiv e, : 1

Formed by terae e apdf i B Th aablif Gl B Bielifn 1 0o (e
met al  f or lehith tahd widthTBinddhiacangf ofuboitel 5020 doanmh ald Glgerr%iﬁlﬁiﬂirﬂéntsg@le The
plating is then peeled off the netal formto becone the sheet of orifice 20

pl ates. |sheedengihnardividingre determised by aglesisadaumber efplates pesishechandibeher
Eﬂﬁgh?‘ﬁé n{E,%&?ko hﬁ{égz{]?lﬁgt ﬁrrgét gi?pfs%mlﬁl%mwhadaﬁcnﬂfngwqﬁmem LiDesO"E
sheet thickness (and thus plate thickness) is about 29 pm. In alternative embodiments,
the sheet thickness is found in a range from about'15 to 55 um. The frame has a width
of approximately 20 mm around the sides of the sheet. In alternative embodiments, the
frame has a width that is found in a range from about 10 to 100 mm. In one
25 embodiment, the frame size i3 determined based on the desired level of sheet structural
integrity and stiffness.

In the embodiment shown in Fig. 2, each plate 12 is substantially identical to the
other plates in the sheet 10. In alternative embodiments, the sheet has different plate
designs. In one embodiment, each plate is an elongated rectangle having a width of

30 about 2.7 mm and a length of about 10.6 mm. In another embodiment, the width is

about 2.2 mm. In another embodiment, the width is about 2.6 mm. In another



.80 is corrosion resistant. These sheets are generally 20 to 50 pmthick. In
one enbodi nent, the core plate material is nickel with a thickness of about
27 lun, and is 25 coated with palladium having a thickness of about 1.~ wm
- The plates in the sheet and break tabs thereberiveen are forned in the
plating process. In alternative enbodi ments, the nickel plating ranges

bet ween about 13 to 53 pm and the palladiumthickness ranges between 0.3
to 2.0 pm |In another enbodi nent, the anount of precious netal is

m nimzed, while plating reliability is maintained. 5 The sheet of plates
has opposiemyodintehs ks width ihatene3 .5 Inahe dinvinbther dnsbodimménit,the madtkis abouB 0.

Addi tional ly, e end edges 24, 26, includin he break tabs, and the side
edges 30, "3}2/&8% rﬁﬂengnétlhdf ggmﬁr%ed B Ianehen embodiments ﬂlﬁgﬂﬁﬁ@%sﬂams In the
enbodi menteiqlgl ; [ ' ‘ol i :OUr r 34 of 5
nozzl es Stg?d%dnﬂgélfeﬁgﬁ%gg? rrngh?o,ut gatg hlmg?mt’ %@F%ﬂ?*%iﬂfé’gﬁ%f}?gﬂoﬁés ponds
to a diff ebantS to@0enmt Hmandthersmbpdimet, thedength driduwidthrafdley platerdepends oni d

chanmber in a printer.cartridge. In.an. .alternative enbqdi nent, the nunber of
arrays?’i nﬁlerf’é%ﬁr‘g? g wﬁﬁﬁglqﬂgg‘}n"ﬂ%’?g iqs’fi“.esw %ﬁw%@ﬁgg?ﬁ%ﬂﬂa%t | east
two of th@ndedsehRion! I BY neC ebadimed theOpiateSETnCiap&t ratlP ofabdut : At §nl12 i's
coupled with the sheet 10 using at |east one break tab 40. In the

enbodi menengthénembogiment; the gipget ratio istfevnd inagarge of fromeabbutol: bag ta 8dsfot0a, 40b,
40c, 40d flor t(g'?fu%]a?a%s 12. The break tabs 40a, 40b extend fromthe end edge
24 of the ?ﬂgg’f ) 'eak tabs 40c and 40d extend fromthe end edge 26 of

the plate. TheEageplste EbhasiAdpposeddirdQind sédbﬁd%ﬁ@e?e@ak, 162lafid fisosad lirs#0d, are
spaced apart from each other along the end 15 edges 24 and 26,

resped?i vand secppd sile edgesod(:ientIndhe fmbodimentshorn &nyBigs 23the epd edgescaren pl at e
are subst I 311 anl A i ak tabs. This enbodi nent
with no b%ggﬁlag%%&%nﬂ?ﬁg&gisg%é%g? éasﬁlaog@(lnégﬂ?ﬁ@eg'dj acent plates to be
fabricated i n &l onerenbodicheritt the sheetcbf iplatesUian gpesreiplate miterisic oo Bhe

advant age of nore pl ates ger sheet.. Jﬂn one enbodi nent, the gap between the

adj acent pmaediment thgeare pimqmateria] is plated ayerasubstiate Hingneforhodiment, thep

bet ween t I i 120 I\R: td r 0 to 100
pm For egﬁﬁﬁ%gggﬁt&%gh%&?ﬁf @%g@%ﬁgﬁegpﬁ@l'tﬁleorngrglnlsﬂoglng%?’rtggg%% |ar§§ br eak
tab 4Q5i nmareeiabfs titleel.pTae esretplae mateeiabidjpaeed from Thesubseatl ahdibippddinmd t he

adj acent pl ates are coypl ed with each other, thereby coupling the adjacent
plates i nep Rlecznlestng badl toioatiLe platine BAtcEH 3008 Piotae RiFoatiagt It amethef ane

portion 4 i QM i oFhdl be diddly RO the plates in
t he sheet %Pgdlg{egggtgre gégirﬁs?%ﬁn oult e? e%gg;gfﬁé@eaeﬁ%mgg?ﬁﬁnﬁ %Zalg

cor r ugat edlestnapbatingMatinandt glatingrthe metaliformayith acotmbination efrdckel ands platiag and
interior end plates 52b. Th | at L, the end col um al ternate hetween the
exteri or B’ﬁ&"ﬂ'l g@'efg"zéaﬁ?ﬁfsgh% HCB@P@P ’Eﬁtafa%f‘ﬁfcbb%?ﬁe%?eﬁ%ﬁé’f@ J6%i ment
shom,zothﬁla@g. exterior end plates ~2a extend about half the width of a

plate past the interior end plates ~2b. 6 In one enbodi ment, along sides
of the frane i en¢ emhedipont ithenplagng materialr &8s golbsk ori anothes pressouarmetali er i or

boundary 49, The.interipry,.b LYA\Q,60rr esponds. W t he..end col uim of
Che shewt Stin 4 aaBUE R A BY AW e imbl ot BRFE el o Do
gap 51 inghas WBABsibA Ge8RtEntCOTHER shbsts tabeegexmawmtd)@yqﬁﬁraﬁck.Thﬁl bfd €r i or
boundary 49 has a 5 shape that corresponds to the shape of the outer edge
of the enembadionent, 2i% cote phatelmatgrigl istrickel witknitickiseuofizhopt 29 pins asflaped in a

corrugat ed shape opposite to the corrugated shape_of the end colu of Fig.
>, Thdi nf%dowtbaaﬁ%ﬁwp%wnaaéhl Knsss afgq%ﬁgt bore: o Plgfss imide shest ARSpond to

the interj ﬂﬂ.ﬁ,e 3 t di £ 1 ave the
sane Ieng%jﬁﬁlég%tg ﬁ@ériﬂb“%ﬁ a’?d 6. ﬁ%%é’% ¢ E@%%#éﬁ%?%‘khggl??@%nﬁés

i ndent ed peridkehplabfibranbetbecwsenabmarnd té 53 ipandthepalladiuandlickhess eanges. The

i ndentod portions 50b receive the adjacent exterior end plate 52a in the

st agger edb8wan G & i2¢h pm. n In faoBemebediment, theeamdiabtof gireqidust metal 4s at t ached
to the frame in.the.s manner: .pl.ates are coupled to their adjacent
pl at es. THE {%gf}vglr]e @EEH%TCQ%[Igggmtﬁgga@eg' a break tab S3 that extends from
both end edges of the plate 52a. The break tab 53 couples with
corresponding a break tab along the interior boundary 49 of the frane, as
shown in Fig. 2. In one enbodinent, a top row 20a and a bottom row 20b of

pl ates are coupled to the frane through the break tabs 40 al ong the top end
edges and bottom end edges of the plates, respectively. The interior
boundary 49 adjacent the top row 20a and




.20 the bottomrow 20b of plates has break tabs that correspond to the break
tabs 40. The plates 12 that are adjacent in one of the rows 20 are spaced
apart by an |Ishaped el ongated gap 54 that extends the length of the plate.
-Fl anges of the |-shaped gap are end segnents 57 fornmed substantially
perpendi cular to a web portion of the dap 54. The gap 54 term nates at each
end segnent 57 by abutting one of the end edges 24, 35 26 of the plate in

t he adj acent row. The end segnent 57 has a |l ength determ ned by the

di stance between t<vo adjacent break tabs. Thus, a total length of any gap
54 is greater fTharshe¢teof platgs thasfopposings sutéacesi yhicBOgre [patedi svitht the platingt h of

th d t 7 incl yuded | | .1 h.. | th
ermboal menheetal SRy RO hERSHRen PP te, el e etk kgt Bpanieor
UnSUppOftQd%d%b@t?zl?ﬁﬂzebia@ds-are“pl%@'mh@ﬁe plhsngdaseddt 80i ncl udi ng end 3o segnent

57, is about 20 ~m between adjacent plates and adj acent rows. In
alternative n thepembodiment illugirateddp Kig- & ithe platgeld ineludesafiouiarray® 38 @wf200 Eun.

I n anot her odj. nment j i 1 Bim to all ow nor | at es per
sheet . %Eagﬁ%g%egﬁ' tg’bo%% Q@ﬁg&&eé\‘f gh%? ol?stmc%‘g]l léog.gl[eoargayaicpfrgsfpgﬂ S B’n@ of the
pl ates i n diffzerdf coldiethatljsanpplied Gom a Thid pseiveirldr flgidCehdmibedinh itinkrat es
12a, 12b, 12¢, and 12d. The 5 plates 12a and 12b are in the adj scent row
above t he cptridee. 112,3‘1\/3413F@t‘t’%émg‘l"§¥’é%t’ thecnumher oD arraysdn the plate rangledftemt r ow

bel ow t he t1e14l2 éﬁlﬁh r T;}&Q I the plate
12 with tﬁg&'glla%%sml a, szeg@s C gnagq%%@%fs%g%?ﬁ%&yégﬁcﬁggﬁgngiﬂ)gdi ment ,
adj acent para¢ esdor.n a common row are indirectly coupled through plates in
adj scent rows_ |In parti.cular the plate i,s indirectly coupled with I o
pl ated912e, 12Fa¢hplpted2ds opsdeit fhe S@%ﬁhjfégm%éﬂmsaw broak t#p 40.pInthe 12¢ s
coupl ed w i i { [ t 12c.
The pl at \gﬁe%g?a‘?{s%ngg%%ﬁa%@ﬁ ?E%%@ergI%ﬁ%%ﬁ?h%%ﬁb%izﬁgpb’t@g’ f)q a g 12b or
t he pl at etle2plate|12. t Tiee eedothibsrdOa, 40h ewrend drofi the ed¢d etipe2d o the plais Thé t he

| at i f th | i d wth K t f.th | at
Phe. ad) ac i tahncdoe nd 08 ekleit fronf B end ot 20061 e i, Thebeniabs 4P cach |
of fset frqm 46, ARE He UroilcaBs 4ch@ 08 atd'dacddSapll ¥idln dath F}%hgfn a\gﬁﬁeteﬁ(?t ween

adj scent break tabs. In this manner, the break tabs a e break
t abs ilf t kdgeadf and 861 respestivelnxbicthe embedimentshownpthe atde ethges 8032 affeathe r ows.

The b k b t. th f..th . i t .52 d nl ith th
Tnteri or Bl sypsiastafhydan o dh Afioelde bidak Bt TS plbaMReRov i e "or cak
tabs are spakash2BRthe 818 NddgeBndblts thEQ@facett e to Balthhritakitin eieser Of the

plates. The pitch 55 is the distance botween a center |line of one plate to
a cent er | proximity, avhichdin tymeprovidessthe econgmieadvantegeef more platestner Breetik In abs

i h f,.ab - hal h i b o
B rbodi menbie PRECRER T4 B DR ts, H5AP pluck dF aBod 120 G0 TRAHHE ¢ than
hal f bhe Wngddimeht, Eﬂlegaﬁlgs@ttv@enaéahﬁcé?ﬂﬁlaméﬂomto 1&6?5{3%,; c@&[gys 34 are

in a rectangul ar zone. shown i'n Fig. 2, the plate an en

peri pher ato ¥nen56 from each end edge 24, 26 to the rectangul ar zone of the
arrays 34. The_platg, 12 has an sid i pher.al zone 58 from each_ side edge
30, 32 to the F c?aéﬁé’ma&_rtgliéﬁé“_ﬁ\cpﬁﬂgﬁérﬁ’ﬁﬂfslsﬁzﬁmﬁpén R8 bfférrl‘it%h@?éﬂ zone is
about 982,/ i €81 arebNRat Sk REAH PR HRdak 28 0T tb@acﬁ&%i}g‘%lﬁ@?arggb\‘éﬁrﬁf - In

alternative 30 enbodi nents, t_he val ues of the w dt e en si de
zones 56, witB eacinatherf therebp eoupling thezadinaent hestin theGbeEt.pm and from bet ween

bout 100 to 8Q0 ively. ,. 8 Wth th I ted pl at
Shape? the andl B et i 00 P agiacthe e ehE Bordal 48 e CReBESRGT pi at o
area. Thegphd AFIED, Bf BHE 20 OF B8 PafkstiA &wsﬂyétq&fﬁf{éggeggﬁi Qdu&rfeg%e

encapsul ati on of exposed broken end surfaces o reak tabs,
di scussedof the gnd eoldminad2l a ¢nstugsted shappetiangrihe ¢nel cohuniy om estebior émsl plates ddl e

zone, and_in the m ddl Nne.4,S ' the.rectangular array of orifjices. In
one enbodi’ir?e?ﬂc{]méeéi?ﬁ eaﬁgiq?est%\%- 4@’%5@&5 3 p@%o‘f()]'ﬂmﬁ Pé’ﬁ@ BE%BW%éf’eto t he
shape of th&idiakolhe3a and tike intstiok efd phite 5112 B @elentbdlisnehf MBvadinRcent

pl ates, there is a cross-sectional area that is narrower than other areas
of t hao breddiarapd plarsed2agxicnhebous half therwidihif 2eplate past thedhietiomandtriiates a
fracture curs at the junction and away ~fzomthe 1 o end edge of the
plates. Inalternative enbodi nents, the break tab is of another shape




.having a necked configuration, or is a straight-sided rectangular bridge to
the adjacent plate. In an enbodi nent where a disjunction location is

determ ned i ndependently of the shape of the break tab, as described in
-nmore detail below, the shape of the break tab is any feasible shape. 1 j In
t he enbodi nent shown in Fig. 3 A the bseak tab 40a of sheet 12 and the
break tab 40 of the adjacent sheet 12a are coupled when in a first

position. Fig. 3B shows the break tabs 40, 40a in a second position,
wherein the break tabs have been separated al ong break area 59, as

descri bed i n nophendantbodinialt,ailongAideshod\ie framéisos fradé poAidn B, THeerdweak tab
40a has a w de base portion 42 20 cou¥%$d mjtg and aligned with the end
edge 24. TPRtion 4& hananintsior bapndaty 4th sThe intsrigr Royndasy 49gogesponds withiskait 320

mto 500 pt _ i i i : . { ends
gway from %ﬁlgc o(l:} @gﬂgg @gefk' Bﬁ@*“hﬂ%‘% éﬁ%g%;kg?%%}gﬁﬁ %gatsg%%rﬁgéggd g nose
portion 4451 ihitetigenake ¢ralcohiinméind the imetjca bemtdagh cBte idtedorsdonnddrp 49 Raswse

portion 46 that corresponds to the nos ortion 44. The nose portign 44 has
a | ength othapgpdhat emespongs; tozdne Shapg, Bglég"t Qter §dgn %fhg?’t E‘Fds\ﬁPg'@"oage

portion | eRedRfinaidt : 8 1s RMBASed R rek i 46 are
i ndent ed (}(s)lr coﬁ%lg\’v'él?qg%gt&if g(?]dsh ﬂ@%ﬁeseﬂi ndgﬂ%éﬁgggigﬁggﬁg%r%%}i gned
wi th t he becemigatad slaape®f therend kelunmipd&igr@nt shown in Fig. 2, the break tabs

are aligned al cut . li;nes,(or,hreak |ines or. break ,areas) 59, and end
Sbgmont o 0. v, Fitrier HRRRLrE oS HnkdiSy, phions S o8 Eartwend T | o
gaps that ﬂ&fﬁoﬂ@ndjhmesﬂgﬂﬁnmwfbréMg pditon3| 58k Aave the tdife RHSRlas Mee

separated from each other upon separation of the break tabs at the break
ar eas. 104 n plates Likewisehibaiimterer, boyndagy #3 hpvindestted prstiensai0bshat somespbhdtd by

substanti al | aral |l el S L . 1] di.s sefd .hel ow. As
shown in Ia:‘lha?éx%?of ?@gt%%.ogﬁﬁei%éﬁtegﬁ %éiron?%%ﬂpe F%&Y%@eaafl%asglﬁ r?g%flg{ %‘Hiw end
surfaces GIQa@fszahﬁthbrs@g#créca&mﬁgmﬁ@xposed with the core plate material,

while the rest of the gqate 12 is plated. 5 In one enbodi nent, the

sin, gul ati on oflntens gmbadiment, thensheetnefoplates inattashed tos thedfrasye i thei sagnet he

sheet at the brea regas . ] e ent so
sharply t hweﬁgi&?&&%%raéég%ug ! rtgg%,ue ée&?{ét@'ﬂ%s’r' el;}{%ieﬁ%;l? ﬁéén&[ﬁq é}? g?{ g?)sgrt from
each ojhera bieak @4te 5% Mk @iktEnds from boliolend adgeeif ttheopla® 59a0 MThet hiealdrabads ar ea,

and the sheet is bent around the tool. In one enbodi ment, a sharp edge of
the tool iepupleamth earssppnding afhreakitab along the;interigr houndawr49:0fithelflamai as a
rolling cu 8. 1ol : ?cg;gi r eak

t abs apartg.hto% d(‘)%‘éé'ghblg P%ﬁl@?&lﬁ%@%r aoa{%ghg?tgg?%??f@gzﬁggﬁsaupﬁe& ently
brittle madonpledlto the farmathroughahesbieakt mbs #Ghloyg dfeftop erh¢dgemmmictiottohmerminot her

nmbodi t, th i | ati N duct ed i hani | h i
SUbst ant 1 o485 Sk tha PLRs. TerrmeuRY. o Hhe iR iipoeH od adset e oRE IR of oach
row 15,§ foqilkw@oﬁﬁéat zwe{@%@ﬁﬁ%&%s at%'lgésbq_rﬂi tbhﬁeﬁeeﬂptaﬁéz;d?f_eak tabs

al ong cut nes as tllustrated in Fig. 2. e entire sheet is

si ngul at ed by aTImeﬁjmesndéthﬁt agchssbiacentgincane of the tows20car¢ speaped eparhby amé of
break tabs equal to the n e f rows. plus .one additional .qut: After these
row cuts asfhég«;@:ﬂgl}gag%ga@ g‘{@‘é{ ?&?dég]ﬁ }383'5 °§3Wgﬂllat§t e%‘.mgﬁ of)ﬁﬁ IRt nent, a
si gni fi cang,ppnuf ehR G 7 iBineedQlbstAMEUY pépehdduldrits 8 web3oRfon! oF tRCEHpeved

using this series of 20 row cuts. An alternative singul ating process uses
| aser cut t $4agThef gapHe tomeintes aitpechagnsirrgempnt 36y akutting ese of the end edgssrBédi ment |

the break 59 is. det er.nined i dent | the~ shape of .the break

ab. | ConscenF §iats RS RARAERw BRI of bes B dEREpBea ki T

ot her embogliRAt eI t&olddfct BAdak AdtRA Thas,debRl re}lgmcbfiaﬁyigﬁwwesrgrwe@f the
e

break tab 25 shape, the break tab has any feasib shape.” As shown in Figs.
4 and 5, tthen therlgugtintof thepdide edge 30; becayssitheingthof the ¢ndrgapsegmente7 8. The

barrier layer 82 defin fi,ri chanmbers.that align.with tthe orifices 36 in
Che. bl at e et intfe i foret P ERRERRRindta Basl 3r iy edp s speseends s 1
arrays of ¢qgd ﬁfngéss sﬁ&xfdf%ﬂ%éttm%ﬁ@ rhdigial.l Al vidtCdraRd@dpss4, Tteudinyt & at ed
circuit 65, togefther with the 30 barrier layer and the orifice plate are
part 030 a seginent Ieadat®at 120 pm betweehadieednd dlatee and sdjasent fowskilg altemative i nkj et
cartridge body 62 has a recessed area for receipt of the print head 64. In
one enbodi nent, the print head 64 is bonded to the cartridge body 62 with
structural adhesive. In one enbodinent, fluid conduits) are |ocated at a
bottom of the recessed area. The conduit conveys one or nore colors of 5
fluid fromfluid chanbers within the cartridge into a slot in the print
head 64, which is fluidically coupled with the firing chanbers. In one
enbodi ment, the barrier layer 82 acts a gasket to prevent fluid flow

bet ween adj acent orifices. The fluid is heated in the firing chanbers by

L o 1 - o o - ”~




.head. In another enbodinent, the insulating |layer is a bead of encapsul ant.
In one t 5 enbodinent, the layer 76 is roomtenperature vul canizing silicon
rubber. 1 n another enbodinment, the layer 76 is a | ow tenperature curing

- epoxy-based material. In one enbodinent, the insulating |ayer 76 protects
el ements that are covered fromcorrosion. In one enbodi nent, the insulating
| ayer 76 encapsul ates the end surfaces 60 of the break tabs, the bond pad
74 and the conductive tabs 72. In one enbodi nent, the 20 encapsul ant covers
the entire length of each end edge 24, 26, as well as extends onto the

surface ofembbéimha} the ghpavidthcramges|frond alat 2016bs208tyurh € BS nddiedr ehdbliivnenilt O t he
end zone 56, described wth reaard to Fig. 2. In this enbodi nent, having

2 WM, g

the break the88s vafthig mipigizslfo aigwanora plates penshephs encapsul ati on of the break
tabs with a magg; r @Ly ey ~ n this manner,
encapsul ati on cﬁ)?éﬁ’gg%ﬁ%f‘*?@‘?sﬁ@g llhs suEls?taféon% ?‘%’ﬁ?x%@%’i @gtg%mlé Mot her
enbodi nenthe idjseanmomwss UThn platext 2 isocoupled rwithepiated 124 13601 unanditied.t Mpesur f ace
of the plate. | n one_enbodi pent,, the exposed end surface of the break tab
s not Sendlas A eBH 130 B P EGibos Ty FIRVE St PISe L3Rl MIARS 1er0d t he
core plat [ ' r thyreid [ ystries
o which LG vt adlitihn 5 LGRS M2 PR b SREPA0H HOP SRB3TLD Ct °2n
al t er nat i veuplesithé plateak? with thie pdateshiPes 12b] (Rccind d2d, frespectivelt es 112. Unli ke t he
enbodi ment of Fig. 2, .the ates have break tabs 114 n._al gng si de edges
130, instead OE‘ Eﬂ%F?@Pd@fg{’eﬁbﬁ&‘;}l gles g p commog, row, a1g indireg §éﬁ°§ﬁlegol urms
122, and kir6dgh plafs Id 4dfaestR!rbwels Ih Pakidlas BRflatd 19 is ARiineeHy cag%%égééia}ﬁié of

features are simlar to that described with reS}l)_Ect to the
Fi g. 20 Dplatesri@dack’f thattape imthe i5ame s91 osithewlate 43 d Théplated@eds conpledwvith r espect

to Fig. 2, .ngl [ at i t f e pla 112 n.Fig. 6,
the end e(‘:ltbe@q?fgjitﬁm ¢ gﬂ;&%feét%% p@%ﬁd?gg{%ﬁ% %5' gﬂﬁpga&"gieﬁsﬁﬁmﬁ’ﬂedl[\’{’éfadj acent
plate in theelaand threwgh dithef the platy I2dbgeheylite IZHNParatively there are nore
rows 120 in the sheet, each row with fewer plates. In one enbodi nent, when

the si ngul at edinpthgrembpdimens showmn in Sigad. Bithseakaby efsthe platesvia qneiofithead, t he
i | ati . 4 t.h i d 130.
| anot herW RS Rlidied np pE Bk OO ARl BB dddeRt 808, WhacilrthBo 5 he” 1 cai

tabs 1i4. tRrapplicatiogathe 130s are@ach offdebfroth@dfateblovar distaid tHASS equd@eh avi t h
respect to Fig. [ is . a partial plan view of an alternative

conf: gur aﬂis@ng%bgtafelsmgég@éeﬁcbr%k 18bs. 1 in: thisymannes, the break{absopligngwithithe | s
> M e pi Sk g B AG aRRn: SER S AREcobblod LESRTL oA oF kol Thiheell L0 1 O

have si m tabs atthel edd ofthe 256s areiin plates SRearridoogle mithitheintdriof bouhdatyy®, pd aut os
are aligngd i.n b%'th rows 220 and col ums 222, as shown in Fig. 7. In

addi ti on, 9¢fATbedabeVe;  2) side edges 230 have break tabs 241 in the end zone
256. bp this chRaq aRkimaiaRe bRak HadH $hed BldbRnfld | Wt dped ont o
the rest of the print heg%l, t hee i nsul atgji'gnsg Ia;gr c‘gav rs %hﬁgﬂﬁlggi%glgbs 240
al ong t hehafid pitcly&§ o2 the, platesi dbw pitch §his the distandetiosvé@d b ahtendin@ of b si de

d 230., | t t th i bed .enbodi t of Fig. ,
e | 20 et el of R aEr Bl 178 Bien B oitas DERb bRt REAe 6% whi ch
pl ates ar ghldat ehahhtorhbiiR oRQURE 8 pifck bbtdeén BhHE. [ SRlembbBinRAf thebtedd , after

the matrix I's cut into separate rows, each rowis then cut into individual
pl at es, whabaepacingant each phitd ig oglyslightiyhmorsitheguial theomidir dfdhsplateFor 25 exanpl e,

i n an_enbodi t where there are five r and fjve colums, using the
conf i éﬁr ati oge@fonﬁie&‘.bog',mef"ﬁgp"_‘en%ﬁz A s?‘f)\%ﬁl‘n %{Ff?ﬂ%‘}‘%%@%n?%ﬁ%% reas in
bet ween thg, pOWs. pliteVIRVIRK  anUsid skriph@alCRIE ISBUFM etk &fd &dg8 247 26ktbeke woul d
be six cuts in between the rows, and six cuts in between the col ums,
assumi ng tehtangulérezone df thedrays Fowsherpdatel hhas ag wids peniphced! zgnd 58 faorm each t he
frame. 30 .Fi { Lbustrates a partial. plan view of an alternative .
confi gura_lij%gd%%da "?ﬁgé ¢ ﬁ%‘"ﬂ‘!’l fope s t%’l?fayﬁ'hg'. 3%558 r?ﬁﬂthr it ar to
the enbodigmndgdgmckideednwistde peRiReAtzohOs8 ishBolti 185 on wHIY. ik Qutkhgygmbodi ment
of Fig. 2, the plates are aligned in both rows 320 and col ums 322, as
shown3d n ¢mbpdiBents)l the, values tofiitke andthdiftheend emcidplzates ] F8hmagdfreak t abs
340 in ea}(,:h of four éqome[os 314 of. the plate. The break tabs are able to be
separ at ed®SVERh Q83 ipe009, Hipy And; from between aboup Lol tor 80 wmgrespectikeldr ea 350.
Because the break tabs 5 are along the break area 359, when the break tabs

340 are cut at the break area 359, the plates 312 singul ate accordingly
(siml~ly to the enbodi nrent described in Fig. 2).




.Along an interior boundary of the frame, the plates 312 are coupl ed
therewith at the corners 314. In this enbodi nent, when the singulated plate
312 is positioned onto the rest of the printhead, the insulating |ayer
-covers the and edges 324, and includes the to corner break tabs 340. Fig. 9
illustrates a partial plan view of an @ ternative configuration of a sheet
410 of plates 412. The enbodinent is simlar to the enbodi nent descri bed
with respect to . Fig. 2. However, unlike the enbodinent of Fig. 2, rows
420 of Fig. 9 are offset by about one-thud ( 1 /3~ with respect to adj
acent r owsWith theomerosnblodgatehplatecshare, fieznd 24de8 S65rd sdativlyesmalir condpatedbs 440

| bot h |, d 424, 6. The b k tabsg 440 incl t o] k tab
2408 and WG ftdpiais gt T oo e hate biated G msr Rl Hrgoasr Hewinda wi
pl ate 412anidhshiBorf el BRAEd bdWen LAE siRfREKof ﬁ@r?bﬁgﬁaﬁé?ﬂ?hﬁéus#agi?% e 412

with plate 412b in the "adjacent row. In one enbodiment, eac e break
t abs 440 aletildsloyed I berwesadhe endironesoip ig adniddlezore, afid itbthatmiddle zote isd ( 1/ 3)

of an end gdge length. 2a The break tabs are able to be separated from each
ot her or éﬁ“[gF‘ﬁn@ﬂ%ﬂ%ﬁBB@éﬁsi bed above al ong break area 4S9. Although

this inventionHhase RAMBIIHRRE 'caklBrehlt tabed(l iis'a ShRES bf & Grafe¥BiH| DBOtS theMENY
additional nodifications and variations will be apparent to those skilled

in the ar tshapeoaf th hraskdabs; At »jiactiomeldhebrrak tahs from adineentiplates.othereiin at he

sheet of ' i ML t nbodi nment s
shown in %%é’ggc}l%{éﬁaé g‘) .ﬁllAFilst %ﬁt%%‘%%% ,ﬂt{phgé'g{rkot\%gs‘i ﬁﬁ? ﬁgms%eéet are
of f set by akeas snaxitfize ke fikdliheod\iint b fattuteheccpisat the jlfictidn @hd avagflogdihgent , the
rows in the sheet are offset by rrpremgh n half the wwdth of the plate. In
one emfodiAe§lLs ﬁ%ﬂwme%rﬁléf%ww H&BEB% the hesakdgb iRfianothen shapea pl at e

width. In ' | B nere s Laided) ; end
edge. One }%thgerﬁg our rarggﬁ, c?a%é%g%n%mteﬁge%@gu tgﬁgg%?g@g%gﬁ g%pl ed
with a fi rphdte. plratue einbodimeat pwhererd disjongtiontodation fredeteinedi indegehdendlylofeak t abs
are coupled with second pl ate adjacent the 13 first plate in the

adj acent WMP%°€W§%§?S6%&%HTS,“‘€ nypore detpil Below, the shapg of thebreakyigb each

ot her al or}garh,l}gasg . about 1/4 of the end edge length. In one enbodi nent)
there is one brealﬁ %%eon each end edge of the plate. In another

enboditsent , t hén theambodimuing skdwnt in Fig. 314y, twibreakitab 40a of sludet £21ahdettigdbreak t he
late. In ot her .enbodi nent, ther re nore than.two_(2) break, tabs
gl ong eac ﬁasbe‘?fgoétgﬁéd@?""?gféeeb?%ﬁaé‘? C?L}P?"tﬁiﬁ‘éheé‘ﬁﬁﬁgiirWﬂflfm?'h@%bﬂ%éﬁmﬁﬂ}% are

Symet ri CakeaRhgnd 4@ d0angid b%bﬁ@*aoﬁﬁférﬁ whereid) thePbrediCtab RavGechriapithig®Nt . the
break tabs are in the corners of the plates as well as along the end edges

of the pl alongbrdak amacsSeatdedcnibedin motedetnildwlow.abs are spaced spark al ong the
end edge of the 1 | at e..b rea han hal f ,fhe w dt, f the.plate. In
one enbodi nent ?stsﬁg%rlggﬂg%{a%gmﬁ gé’s%ﬁ‘g’éﬁakitﬁ? 4@%%‘&% ﬁﬁ"fl?%gw %Rfré‘?” gial ong
the eng edggiaf withandlaBffed with fheRhé edgech) OTHeRAE badePRrie@kndsalien@h e spaced
apart along the end edge of the plate by less than half of the width of the

pl ate. | n tkatoanges fromabobn32 umitp §0G pea epending apen thorapplitation. Thobreakti al |y
evenly al he, rqw. 1 n.one, enhodi t with. four break,.tabs, the break
Cabs are MbudsasdntnuplaoR o ERXGRr o s s fios B poRR 2P Etige ekt n. 11
i's theref gbRioh@4beTneBIRAS1aBY dffild adjiveft shestenh iaRB HARY nb&: PUrA6H 46 atht

ot herwi se than as specifically described. Thus, the present enbodi nents of

t he i nventpmespsimdsub dhdrrose pagioneide dThanase portior gé dasa tepgihl dfiaboutai80yen and not
restr izg,t i \foer’ brgaq(eta s SR s%rtérh»%dtia \a/seen;;[oirtg)orrll lengths. At ends of the nose portion 44
and the nose portion 46 are indented (or concave) sections 47. These indented sections
47 are aligned with the break area 59.
In the embodiment shown in Fig. 2, the break tabs are aligned along cut lines (or
break lines or break areas) 59 and end segments 57. The break areas 59 are substantially
30 straight, parallel gaps that define divisions between rows. The plates in the sheet are

separated from each other upon separation of the break tabs at the break areas. In this



.to be indicated by the appended clains rather than the foregoing
description. 20 14t ISClatlllCd 18: 1. A plate 12 coa~r~prising: a
rnct ~ng~ul ar plate body having a plurality of nozzle a~ys 34; first and
. second end zones 36 in be~tweer~ the plurality of nozzle arrays 34 and
opposi ng mde of thm ply body, r-~pacdvasy; a nnh~~m zon deed in bet~rnm
the flzst and seoond mad ~tns 56; a brmak tab 40 in st | ~~t sae of thm
first and sooond end zones ~6; a~ad a pie.~~ nnatinrial g0 m-aps~l ~at hm
pl oy body in ihmn~iddlo sae. 2. Thmplate 12 of claim1 vain too |araak

tab 40 i acefiasih¥R, singslatidinsfithe ﬁlahsxscznabied by Guisseindsltly Paralldl ahd Badight el a its
flit braalc tabs are is in the ~r8 end zone Sb, whhe~3sn thm gnaond break

fibs s~ i ncuts, agcull eendisgussedsbelows. %@Wa‘ﬂeﬁﬁz“ dn que gmbediment,-aften thene pl at e
body h f h t
ody has %ﬁ%@@zﬁ?ﬁ“&nd \Wheedced Bo Vo?‘ ﬁ{e%réai tﬁ’&ea:? Eﬁfb%?& @Rlaﬁ% déo?e gﬁ? aner .

4. An orif rising nct angu~ narray 34
of orificemataﬁal v‘;vhﬂsthenfdsﬂoﬁﬁmptmie bbqsqﬂdt& nﬂ24 26 of th body a break !'ab

40 al f th t d nd, nd~ ; thud a~ad f th
opposi g miges 13gne smbpfiment i HReNIeioRIa! N RIfES 1 e thest i accommNiabcy-s 24,
26; and a lggﬁﬁm? 4 O?}Qef‘ﬁﬂﬁe 83k afeR€59. hH&xe%oﬁ%nE HheBeRStaB ar g%%nt sy The

orifice plats aim4 wha~in the break tab 40 has an end portion,
wher ei n thslm-my that tHey dyptues dndr break, dferebyflireakingithe plates|apaniftomeeachtotheerf i r st
mat eri al i oscd at the end rt| 60 ,of . t h8 brea ab. 40.. 15 6. A

print hea g 8°1p1sLﬁ'd§ %é‘bﬁ?ﬁg‘ ' é‘ SBﬁ“g ig bent

rect angul a&ro&l{d ﬂ’hb ¢S50l P IR bRe dAbSEMERY Hﬁhéﬁ e@g"erocfyh@e‘oopis ipldc6® aloRg tHeBrokah whi ch
heated fluid is ejected, each orifice associated with one of the heating

el ementts, awer 3h anather embodiment, anolling quier ia nelled ewemtre dpsek steado benseandr4, 26,

2 break t 2 40, ghgk AR, Bhark " b bR BATARE U He SEATS ol 1O AN

ufﬁclently brittle material to break in a substantially efficient manner.

In another embodiment, the singulation is conducted using a mechanical shear

having a substantially straight line of cutting. The shear severs the plates of each row
15 from those of the adjacent row by cutting the line of break tabs along cut lines 59, as

illustrated in Fig. 2. The entire sheet is singulated by a sequence of shearing cuts, with a

cut for each line of break tabs equal to the number of rows plus one additional cut.

After these row cuts are made, the plates are entirely singulated. In one embodiment, a

significant manufacturing rate of singulated orifice plates is achieved using this series of
20 row cuts.

An alternative singulating process uses laser cutting of the break tabs along the
break lines. In this embodiment, the break area 59 is determined independently of thc:
shape of the break tab. Consequently, the shape of the break tab is any feasible shape.
In other embodiments where the break area is determined independently of the break tab

25  shape, the break tab has any feasible shape.

As shown in Figs. 4 and 5, the singulated plate 12 is applied over a barrier layer
82. The barrier layer 82 defines firing chambers that align with the orifices 36 in the
plate. Under the barrier layer 82 is an integrated circuit 65 with arrays of resistors
corresponding to the firing chambers. The integrated circuit 65, together with the

30  barrier layer and the orifice plate are part of a print head 64.



.30, 32 coupling the first and second edges, and a plating material 80
covoring the third and fourth edges. 7. A sheet 10 conprising a plurality
of intercoupled plates 12 12, wherein each plate 12 has: a rectangul ar

. plate body having ~a plurality of orifice arrays 34; first and second end
zones 56 in between the plurality of oripfice arrays 34 and ends 24, 26 of
the plate body, respectively; a break tab 40 in at |east one of the first
and second end zones 56; a m ddle zone defined in between the first and
second end zones 56; and a plating material 80 encapsul ating the plate body
in the mddl e Z@nRe eMbodiiRnEiRen iafFigl 4iam inkjétwaitHéde BodFIB2 KdsNCredesg@® 51 in
bet ween adj acent plates 12, wherein the gap, has a length that is at |east

as | ong asarea fos mepeipt 6f thepainphead 41 In ope embadiraent, the pa d 6t igbanded toral ity
f int | . bl at . ' . nl ' kncl ud
i rst pl ar B8 e5Ridks oy o3 Ml oHER 4 Bid bl AT S tCES

12, where [obted it §botidratof tHrdoessed aren.c dhergnduitr copléis onb @t ¥ndra ¢blags gdges 24,

26, 30, 32 and a plurality of orifice arrays 34; and a plurality of break
t abs a|50ngﬂmﬁér0§u§ev§l champprs vithan theisaTidge e wtiet iBdbsprptdierd phovlich B t he

first platg.:}2 I | : ' : ! fansecond
bl o e 12, fuidiEals; ol ity g Hridy Mol o B EmBoiif, e bkl yld's2

conpri si ngactsad gasket togprevept fluitl flomabet@dent aljarernt arificesd ghhetfhdd isdieatedtimthei n t he
rint head_64 has an elongated orifi |ate 12 with.a plural.it f orifice
o o et AR B R BBl Se bRtk B O
nozzle arrays 345 sddmARF9SS. B4n€ 50alestH&RIs 8f'the PAnHeall B8 ak B¥nd phds 74. In

respectively, wherein the plate 12 further has a mddle zonée defined in
bet weeld t henefembodimend, there eredl prndrsde sloageach and. aA isirouik elemiont419 ineludes | east

one of the first d nd,.e z a.encapsylati t he, m ddl e,.zone of
Che ol at o BBy e RS 72 e BRieEe o FREE S e VAR 72, mhE ol feibionor 76
to at |eaSélec%-i&ﬂ5rTco@61c§tB€ fint'ifehd ditH agemepd end zones 56. 11. A nethod of
manuf acturing orifice pl aFes 12 conprising: formng a sheet 10 with a

plurality of pllatans embodigmentesminsplating layen 16 ip appligsl af eash pad jofdheypnt a fir st

| 12, wher &i fifrst..n - | b i
D r ol ity WARE hhnpdiee bnbEdimne e héyiblfe RS WG 2 onloBliBn oty 00 @
the pl v al énibbditherft) theileyer F6riysons dentyetatere dalcahizing &iljvoatrabbepdia another

respectively, and a m ddle zone defined in between the first and second end
zones 56; qmhogdimentathg|leyes 76ty adpwipmprraturs Quring epoxyplaseld aatesial. aBGNE pl at es

12, wherei ' . ' '

assoct at echernhndbelshifify 18975 Frilns bGP RE: B LoleRig M Bmedth,

| east one of tHa dnilegibodintbns ahoiulating Lesres nbapsalatds enecajdssuratdsrad dfhe

m ddl e zone of the plate body with l%F():Iﬁa ing material 80. 12, The nethod of
[

claim 11 fthe brrak talsmhe Randgpad: 74,3nd ] uche bhiesinong smbodimentathe; y of

rows 20 i ngl.udi | : b KoAar j acent
r ows, epegllc#l%l ﬁgt %‘%&Fﬁ’?ﬁgﬁﬁ?‘gfﬁb@a@g eaéegﬁb %g’ia;g?%#e egi%gar{\%&it?%ggbr eak
areas; andsusfacegof tei plaret Hgthepdnoapabiliattyexdénds lanieest phtiadbly istepthe ahd izgnd 56

adj acent e\é\c/srib%h v&iglereggrg ?okF %r %1 this embodiment, having the break tabs along the end

edges 24, 26 allows encapsulation of the break tabs with a margin of error: the length of

.

the end zone 56. In this manner, encapsulation of the orifices 36 is substantially
25  avoided. In another embodiment, the encapsulant extends over less than 300 um onto
the surface of the plate.

In one embodiment, the exposed end surface of the break tab is not encapsulated
by the insulating layer 76. In one embodiment, the core plate material does not
negatively react with some fluid chemistries to which the embodiment is exposed.

30 Fig. 6 is a partial plan view of an alternative configuration of a sheet 110 of

orifice plates 112. Unlike the embodiment of Fig. 2, the plates have break tabs 114



.17 13. An ink jet print cartridge conprising: a cartridge body 62 defining
a fluid chanber; a plurality of heating elenments 65 in fluid comrunication
with the fluid chanber; and a rectangular orifice plate 12 defining an
-array of orifices through which heated fluid is ejected, oath orifice
associated with one of the heating el engnts, wherein the plate 12 has first
and second opposing edges, a break tab 40 along one of the first and second
opposi ng edges, third and fourth opposing edges coupling the first and
second edges, and a plating material 80 covering the third and fourth
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In contrast to the above described embodiment of Fig. 2, singulating the plates

from the sheet 210, and other embodiments in which plates arclaterally intercoupled, is
less efficient. In particular, after the matrix is cut into separate rows, each row is then
cut into individual plates, which substantially slows the singulation process. For

25 example, in an embodiment where there are five rows and five columns, using the
configuration of Fig. 2, there are six total cuts along the break areas in between the
rows. However, using the configuration of Fig. 7, there would be six cuts in between
the rows, and six cuts in between the columns, assuming that the individual rows
remained substantially intact in the frame.

30 Fig. 8 illustrates a partial plan view of an alternative configuration of a sheet 310

of plates 312. The embodiment is similar to the embodiment described with respect to
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Fig. 2. Unlike the embodiment of Fig. 2, the plates are aligned in both rows 320 and
columns 322, as shown in Fig. 8. Also, in this embodiment, each plate 312 has break
tabs 340 in each of four corners 314 of the plate. The break tabs are able to be separated
from each other or cut in a similar manner along break area 359. Because the break tabs
5  are along the break area 359, when the break tabs 340 are cut at the break area 359, the
plates 312 singulate accordingly (similarly to the embodiment described in Fig. 2).
Along an interior boundary of the frame, the plates 312 are coupled therewith at the
corners 314. In this embodiment, when the singulated plate 312 is positioned onto the
rest of the printhead, the insulating layer covers the end edges 324, and includes the
10  comner break tabs 340.
Fig. 9 illustrates a partial plan view of an alternative configuration of a sheet 410
of plates 412. The embodiment is similar to the embodiment described with respect to .
Fig. 2. However, unlike the embodiment of Fig. 2, rows 420 of Fig. 9 are offset by
about one-third (1/3) with respect to adjacent rows. In one embodiment, each plate 412
15  has three break tabs 440 along both end edges 424, 426. The break tabs 440 includes
two break tabs 440a, and break tab 440b. The break tabs 440a couples the plate 412
with plate 412a in the adjacent row. The break tab 440b couples the plate 412 with
plate 412b in the adjacent row. In one embodhneﬁt, each of the break tabs 440 are
spaced from each other by a distance of about one-third (1/3) of an end edge length.
20 The break tabs are able to be separated from each other or cut in a manner described
above along break area 459.
Although this invention has been described in certain specific embodiments,
many additional modifications and variations will be apparent to those skilled in the art.
For example, in one embodiment the columns and rows in the sheet of plates are
25  substantially aligned (similar to the embodiments shown in Figs. 7 and 8). In another
embodiment, the rows in the sheet are offset by less than half the width of the plate. In
another embodiment, the rows in the sheet are offset by more than half the width of the
plate. In one embodiment the rows are offset from each other by about % of a plate
width. In this embodiment, there are four (4) break tabs along each end edge. One of
30 the four break tabs along the plate end edge is coupled with a first plate in an adjacent

row, while the remaining three break tabs are coupled with a second plate adjacent the
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another embodiment, there are a plurality of break tabs on each end edge of the plate. In

5 another embodiment, there are more than two (2) break tabs along each end edge of the
plate. In one embodiment, the break tabs are symmetrical about a longitudinal axis in
the plate. In one embodiment, the break tabs are in the corners of the plates as well as
along the end edges of the plates.

In one embodiment, the break tabs are spaced apart along the end edge of the

10  plate by greater than half the width of the plate. In one embodiment, the break tabs are
spread out substantially evenly along the end edge of the plate. In another embodiment,

the break tabs are spaced apart along the end edge of the plate by less than half of the
width of the plate. In another embodiment, the break tabs are spread out substantially
evenly along the row. In one embodiment with four break tabs, the break tabs are

15  spaced apart in the row by about ' of the end edge length.

It is therefore to be understood that this invention may be practiced otherwise
than as specifically described. Thus, the present embodiments of the invention should
be considered in all respects as illustrative and not restrictive, the scope of the invention

to be indicated by the appended claims rather than the foregoing description.

20
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a break tab 40 in at least one of the first and second end zones 56; and
a plating meteriel 80 encapsulating the plate body in the middle zone.

2.  The plate 12 of claim 1 whersin the break tab 40 imcludes two first’
break tabs and two second break tabs, whewein the first break tabs are is in the first
end zone 56, wherein the second break tabs are in the second end zone 56.

3. The plate 12 of claim 1 wherein the plate body has four comers 314,
wherein there is one break tab 40 in each corner.

4, An orifice plate 12 comprising:

a rectangular plate body defiming an array 34 of orifices 36;

first and second opposing edges 24, 26 of the body;

a break tab 40 along one of the first and second opposing edges;

third and fourth opposing edges 30, 32 of the body coupling the first and
second edges 24, 26; and

a material plated over the third and fourth edges 30, 32,

5. The orifice plate 12 of claim 4 wherein the break tab 40 has an end
portion, wherein the plate body is formed of a first material, wherein the first material
is exposed at the end portion 60 of the break tab 40.
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7. A sheet 10 comprising a plurality of intercoupled plates 12 12, wherein

each plate 12 has: _

a rectangular plate body having a plurality of orifice arrays 34;

first and second end zones 56 in between the plurality of orifice arrays 34 and
ends 24, 26 of the plate body, respectively;

a break tab 40 in at least one of the first and second end zones 56;

a middle zone defined in between the first and second end zones 56; and

a plating material 80 encapsulating the plate body in the middle zone.

8. The sheet of claim 7 further comprising a gap 51 in between adjacent
plates 12, wherein the gap has a length that is at least as long as a length of the plate
12.

9. A sheet 10 comprising a plurality of intercoupled plates 12, wherein
the plurality of plates 12 includes a first plate 12 and a plurality of second plates 12
adjacent the first plate 12, where the first plate 12 has:

a rectangular plate body having edges 24, 26, 30, 32 and a plurality of orifice
arrays 34; and

a plurality of break tabs along the edges of the plate body, wherein each break
tab 40 of the first plate 12 is coupled with a different one of the plurality of second
plates 12,
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y10%& (Jy ofdiéked(Orifice plate 12 with a plurality of orifice arrays 34, and first and second
end zones 56 in between the plurality of nozzle arrays 34 and opposing end edges 24,
26 of the plate 12, respectively, wherein the plate 12 further has a middle zone
defined in between the first and second end zones 56, and a break tab 40 in at least
one of the first and second end zones 56;
encapsulating the middle zone of the plate body with a plating material 80;
and
applying an encapsulant 76 to at least a part of the first and second end zones
56.

11. A method of manufacturing orifice plates 12 comprising:

forming a sheet 10 with a plurality of plates 12, wherein the plurality of plates
12 includes a first plate 12, wherein the first plate 12 hes a rectangular plate body
having a plurality of orifice arrays 34, first and second end zones 56 in between the
plurality of orifice arrays 34 and ends of the plate body, respectively, and a middle
zone defined in between the first and second end zones 56;

forming a plurality of break tabs 40 in between adjacent plates 12, wherein the
plurality of break tabs includes a first break tab associated with the first plate 12,
wherein the first break tab is in at least one of the first and second end zones 56; and

encapsulating the middle zone of the plate body with a plating material 80.

12.  The method of claim 11 further comprising:

arranging the plates 12 in a plurality of rows 20 including adjacent rows;

defining break areas 59 between adjacent rows, wherein the plurality of break
tabs are positioned along the break areas; and

singulating the plurality of plates 12 by separating the adjacent rows at the

break areas.
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heated fluid is ejected, each orifice associated with one of the heating elements,

wherein the plate 12 has first and second opposing edges, a break tab 40 along
one of the first and second opposing edges, third and fourth opposing edges coupling
the first and second edges, and a plating material 80 covering the third and fourth
edges.

14. A break tab 40 of an orifice plate 12 comprising:

a base 42 coupled with an edge of the plate 12;

a top 44 opposite the base;

side walls coupling the base and the top; and

concave portions 47 at junctions of the side walls and the top.



