; UWWe3e"G'DL(t, 6bT/59 June 2003 5 | NK-JET PRI NT CARTRI DGE HAVI NG A LOW
PROFI LE CROSS REFERENCE TO RELATED APPLI CATI ONS The present invention
generally relates to ink j et print cartridges and, nore 10 15 20 25
particularly, to their construction. This application is reglaird2003t he
~follow ng copending utility patent applications, each filed concurrent ly on
January 5, 2000: Serial No.: by Ram Santhanamet al.) entitled "Vent For An
I nk-Jet Print Cartridge", attorney docket nunber 10992263- 1 Serral No.: by
Ram Sant hanam et al., entitled "Ink-Jet Print Cartri m “ Low

Profile" ocket nunber 109922%9-1; Seri al i Yamanot o
et al., ent WMWPM ally Loadabl e Carriage For Ifa,det Printer"
attorney docke 10992261-1; Serial No.: by Junji Yanam)to et al.
entitled "Metho§%®ayd Apparatus For Hori zont ally Loadi ng And Unl oadi ng An

I nk-Jet Print Cartri dge From A Carriage", attorney docket nunber
10992264-1; Seri al . by Richard A Becker et al., entitled "Techni ques

B A A RATSEA R ORI

"Techni ques For Adapting A Small Form Factor |Ink-Jet Cartridge For Use In A
Carriage Sized For A Large Form Factor Cartrr dge”, attorney docket nunber
10992260-1; Seri al . # P Wth A Two
Rol I er, Two Mt or I pinber

10001157 1, Seral Kj et
Service St at | onth% pé%\#%npﬁgé(n g’%r;%n%&ﬁg%b tfg%jle&hggﬁ a}@&lg&%‘ﬂl\%’owby Mat t
Shephqod e;anﬂ;lu;aﬂ fg,tthhlr@gnsulﬂet@bﬂ/et hod O‘ Propelling An Inkjet Printer
Carriage", attorney docket nunber 10001164-1; Serial No.: 30 by Ram

Sant hanam s applicateont is related 'td the fodowiRg |cnpendmgt1rtlrlldsgpat¢ntappmaw;xs e@actk et 9
Sant hanam et

June 2003 nunber 10001462-1,; r o m
entitled rﬁrq FIRCRITERLY %{wwéawﬁeaéﬁ% abar%neéawnmmeaﬁs
attorney é;‘xﬁs f b by
refer ence%ggh&m&%ﬁ#é éﬂ#’%ﬁl %}Hﬁgggl co(r%l:s ?rggn and
oper ati on SetiaBNol:nk j et pr ibytRa@Shrthsigen étsi. ngmtled “Ink-Jet Print Cartndge

15 Having A Low Profile", attorney docket number 10992259-1; Serial No.:

by Junji Yamamoto et al., entitled “Horizontally Loadable Carriage For An Ink-Jet
Printer”, attorney docket number 10992261-1; Serial No.: by Junji
Yamamoto et al., entitled “Method And Apparatus For Horizontally Loading And
Unloading An Ink-Jet Print Cartridge From A Carriage”, attorney docket number

20 10992264-1; Serial No.: by Richard A. Becker et al., entitled “Techniques
For Providing Ink-Jet Cartridges With A Universal Body Structure”, attorney docket
number 10992320-1; Serial No.: by Ram Santhanam et al., entitled

“Techniques For Adapting A Small Form Factor Ink-Jet Cartridge For Use In A Carriage
Sized For A Large Form Factor Cartridge”, attorney docket number 10992260-1; Serial
25 No.: by James M. Osmus, entitled “Printer With A Two Roller, Two Motor
Paper Delivery System”, attorney docket number 10001157-1; Serial No.: by
Keng Leong Ng, entitled “Low Height Inkjet Service Station”, attorney docket number
10001167-1; Serial No.: by Matt Shepherd et al., entitled “New Method Of
Propelling An Inkjet Printer Carriage”, attorney docket number 10001164-1; Serial No.:
30 by Ram Santhanam et al., entitled “Ink Jet Print Cartridge”, attorney docket



reticul ated pol yurethane foamis disclosed in US Patent 4,771,295 entitled
"Thermal 1 nk Jet Pen Body Construction Having |Inproved Ink Storage and Feed
Capacity" by Baker et al. issued 13 Septenber 1988. 10 Prior print
cartridges have been designed to be |oaded into and renoved f@mbok | et
-printers either vertically or with an inclined arcuate notion. Such a
procedure has proven to be satisfactory as long as vertical access to the
printer is provided. This has neant, however, that nothing could be
permanent|ly stacked on top of the printer. Further, previous top |oading
rnk jet printer designs have fostered an increasing 15 growth in printer

hei ght so that with each new printer design the profile of the product grew

and grew. ,Eihnal ef.6ni stant need oSk t he
dovel opneryiB 10BgLACt Bl SR e Rl tndi 1 A3k B0

desi gner s*Nfaltipi/Bit Mtrie Joafigngtioe Fogikisy-hadhedsPrimbeads’, htaifieeddokent products
when devel opi ng new7products for the market place. 'This desire 20 to
reduce staumberd 088E379-hiallfivehich wradncornamied byieafergnagr s to utilize existing
tooling and manufacturing lines as well. Thus, it is apparent fromthe
foregoi ng that although there are many satisfactory ink jet print cartridge
designs, there is a need RQCKAPROUND O THIRINVENTION the front | oadi ng of
print cartridges into priTters, Teduces the profite of the cartridge
itself, uses p¥h¢ gerferairoAdnotionlamd sperationexitah ynki-jet primdarttidgeysirnd uti l i zes
exi sting manufacturing |ines. ,S&YNARY OF THE I NVENTION Briefly and in

gener al t eehifalategpoiyiwethane foam,is disclpsediin B Batens Aefi7) 98 gntitled i nvent i on

i ncl udes | ot tf -1 o [ to .t body, and a
8t o | oo SR i PergBGy ety Bide e bV oh S¥Bfed el 0 1 e
printer dgg{ba@n?n BﬁBﬁkér@‘@bﬁﬁﬁdedirB SéprérAReilpgg.growth in printer height so
that with each”new printer design the profile of the product grew and grew.
In thliG regar dPriet prenticartmidges havasbeen idedignedsd bevtoaded iBtor anderemovrai feorh
application publicatjon 0 31 show a printer carriage and

i nkj et pr nKeetRrnters Gﬁ'&fivﬁ“\ﬁﬁﬁiﬁﬁro‘?’ﬁéza@ﬂiﬁl“:%@af%mP%rstué’élaiPFﬂ"Sd‘Pﬁ_e carriage
First domgagar;r eh 1638 sét%f%:?b?ﬂaﬂoﬂg%gv%rﬁ%\éﬁ{e@ ) tﬁefgﬁg%ér%‘%@bﬁe&%“ dge into

the printer *carfiage. Inter dsin a car ge ‘and cart |(§ge

conbi nat i R4y r@dHeHowe¥e thiat h@bingcohid R peAficheAty Stacket On tdiPofithé pifter.f r om above
is mandated. Finally) there is a .constant need to reduce the cost and the
devel opnent t i Fertliesy prezious tomiaading: inkuest psinterrdesighs baveafoststedparo hgreasing
desigpers to | everage existin signs _and use .parts fro urrent products
e HEv o BB g LR erai: 80 Lar it Eard hew HRgter dpsiBE e SracE GhEF piodhet Fethuce
start-up gofhewdl so has Lead product designers to utilize existing tooling
and manufacturing Lines as well. Thus, it is apparent fromthe foregoing

t hat al though Fhally, there isaconstant nesd acreducy thedosj @id tie developmedntrtimigfor dewi gns,
there is a_need for an_ approach that Perm’ts the front |oading of print
cart ri dgeBrinter proguetas dihis hascguied Predust designersdodeverage existing designs andaise,  uses
parts from g@éjqauﬁtté%en% %Hd%gtts lw}fleh Ge\%'io%%éc&ekwoﬁbd&?sdfoy e Irr'xar & pFa)éé.s'h’lliQ Hesire

manuf act uP
20 to reduce start-up costs also has lead product designers to utilize existing tooling and

manufacturing lines as well.

Thus, it is apparent from the foregoing that although there are many satisfactory ink-jet

print cartridge designs, there is a need for an approach that permits the front loading of

print cartridges into printers, reduces the profile of the cartridge itself, uses parts from
25  products currently in production, and utilizes existing manufacturing lines.

SUMMARY OF THE INVENTION

Briefly and in general terms, an ink-jet print cartridge according to the invention

includes a print cartridge body, a lid securely affixed to the body, and a latch located on the



3a 9 June 2003 The present invention provides an ink jet print cartridge
which.is elongate in a horizontal direction, and which is |oadable into a
printer carriage by substantially only horizontal relative notion, said ink
jet print cartridge conprising: a) a rectangular print cartr'gge %gﬂy' 5 b)
said print cartridge body having a |owgr wall carrying a subst9i®i :§

pl anar print head with an array of vertically extendi ng fine-dinension
orifices fromwhich issues droplets of ink substantially vertically
downwar d i.ng j,an saj d j et cardsidge jdsink et

cartri dggxﬁg&é%g aa?g{ﬁ%/{égl g{’) b?l%ed% aﬁldq%?;\éec; agJ Ynf):;er%lal 8?1 h Bave

| oner wafbspaded GRNeiakk¥a¥engi GrlowttoNinWaldinrRtrerserdi sy tdhSai QiEHP
wall to define 10 a margin for said top wall'; ¢c) a latch securely aftixed
to sai d éaphwaldw oprsatdrprdegigrar thedgerdiidye abfng i grodugt N sy bghag
| ocated on said top wall and spaced away fromthe margin of the top wall.
3b 9 Jur@re®o3 An ot her aspect of the invention includes an ink jet print
cartridge having an elongate lip |located on a side wall of the cartridge
for supporting the cartridge during loading. Still a further aspect of the
i nventi [ e | pPpL : Lac ermtel e om.th h_far
ai di ng the lr.lt(si’{ei:.’gj whsgard ! %Sgsﬁﬁiﬁﬁ i %tet h%r%z??%% %a@’t% dg? f?%%q%%%“
printer.pAkéet aspsTicaeiénadyal bgesion tde 3upvenisonaw, | | whegonsnggpagent
fromthe follow ng detajl ed description, taken in conjunction with the
acconpargf inter awvtapsiage! uandat ingjey vayiot exanptidgée pni nehjtles ohet he
invention. 10, BRI EF DESCRI PTI.ON OF THE DRAW.NGS Fig. 1 [S a perspective

vi ew, ofCBFETHRIF et SptPRETESF: APGGe t&%&&ﬁr&@%eé%ﬁ% Prwargly and is

vt et Feq? bRl 8 Srpelechisnabon sl ke B Mg,

print cafdfdiigee Of Fign Jprinter using such a carriage and cartridge

combination cannot have a low profile, and access to the

printer from above is mandated.

Finally, there is a .constant need to reduce the cost and the
development time for new printer products. This has caused
product designers to leverage existing designs and use parts
from clurrent products wheh developing new product¥ “for the
market place. This desire to reduce start-up costs also has
lead product designers to utilize existing tooling and

manufacturing lines as well.

Thus, it is apparent from the foregoing that although there are
many satisfactory ink-jet print cartridge designs, there is a
need for an approach that permits the front loading of print
cartridges into printers, reduces the profile of the cartridge
itself, uses parts from products currently in production, and

utilizes existing manufacturing lines.



Fig. 4is a front side elevational view of the print cartridge of Fig. 1.
Fig. 5is aleft side elevational view of the print cartridge of Fig. 1.
Fig. 6 is a bottomplan view of the punt cartridge of Fig. I . 20 Fig. 7 is
atop plan view of the print cartridge of Fig. 1. DETAI LED Qﬁﬁ%ﬁgBBbCN OF

- THE PREFERRED EMBODI MENT As shown in,the drawi ngs for the Sur SEs “of
illustration, the invention is 25 engadied inan ink jet print cartridge
having a |low profile for front loading into a printer. The print cartridge
al so includes gripping surfaces and physical features that suggest to the
user how to insert and renove the cartridge froma printer. The print

cartri dgbe presentdnyensiommrevides an inkrjehpantecastyidgp avhigh Brelorgatoinsd hatizantatany

manut actveriey pfBrith FECHATE 158Cs BRARE ARG, SlsheBBOPURE! nBRacty " 02
1- 7, redgivenaction, §&dahk-fet pARn@ipidgy comgtisiages an ink jet print cartridge
for a printer. The print cartridge includes a print cartridge body 12 that

is 5 general By rea8treatangular print eartridgediodl; a front wall 24, a left side wall
25, ight sid | 2 Kk [ 1, 27. T i nt R bod
SRGEE C R e i e Y
nmagent aPriﬁtnﬁEaﬂQ{/iUP% ﬁg’afo'f PticdlBeesding aﬁn&idlirh@:ikidﬁ brifiée3 frdiH lvHi&t issues

pol yuret hane foam T oamis conpressed to maintain the back pressure of
t he i nkdenplatheofpinknsubstantialip, verticpllys downwardly bheringropgrader ofcsai -jéts a

o 11 o) EBtEtn s ikt e BRUBE iR il AP 1 1B Eeial)y Pafatiel i
i ncl udesgaia |HRESWEN BEEa éndrhidy védical frérSedl madrbesting Mmdsaid)totpfwmgaﬂaeﬁn?he

nose piece contains three channels that each connéct to a stand pipe in one
of tlife amhargimfobsaid topiwall,channel s direct the ink fromthe chanbers to one

of three serigs of nozzles 16, ..Fi 6,.,0n th i nf head . _Logated on the
nose piece 148 15 2Rk _se@ra&ddfg,xe qus%{ﬂq%’ X‘Qﬁs&xosﬁ i cagﬁ'@lgatpogygfqng dat um
20. TheggddadrbifEand RidgAbeitEWoR $4id tsh wall 8nd sputkd afa} ok nidrgin dfhé fopt he
front wg quéﬁigof theldg?ib.nt cgrt@d}li do@}’ewand igﬁg s?op poi nt . Thrggle Jatﬁﬁs mat e
with cowallspondi ng features on the carriage of the printer and | ocate the

print cartridge in the printer during operation. Referring to Figs. 1, 2,
and 5, reference nuneral 22 generally indicates two ribs



20 that serve as gripping surfaces when the print cartridge 11 is renoved
fromthe printer. Each rib is located vertically on one of the side walls
25, 26, along the conmmon margi ns between the side walls 25 and 26 and the
back wall 27 of the print cartridge body 12. Referring to Fbg 1,2, 3, 4,
and 5, reference nuneral 29 generallyggndi cates an el ongate sﬁﬁﬁb??pﬁg lip
| ocated on the two side walls 25, 26 and the back wall 27 of the 25 print
cartridge body 12. The lip is located along the margin between the print
cartridge body 12 and the lid 31, described in detail below The portions
of the lip 29 located on the side walls 25, 26, Figs. 3 and 4, support and

guide the prin i | i L @ﬁgi . printer

These porti onsAx(l)? %?P%%%‘gg“dgﬁg‘gﬁl‘@égﬂ gg‘:ﬁrm poﬁ%%ée%%ﬁﬁﬁeel 5
gui de r aililocsted ondisiie wallpfthertaittidgefor sif@etiny thehartid j@d@ing PhdRg! Ocat ed
on the print cartridge body 12, Figs. 1 and 4, is a flex circuit §3 of
convent i onal dHba riushemaspectiof the myentiondneludesr agripping surfacel rembtaly icated

i nter-connection between the printer. apd th rint head.15, Fig. 6, and
routed el F‘M&Wgélﬁbéy‘& @‘E‘E@' “g?ﬂ]eﬂﬂf‘&?%‘f F'ﬁPP‘?PQB aRtfagtridge fom the
printing.rgwgeferring to Figs. 1 and 7, reference nuneral 35 indicates a
pIuraIitf gripping groves located along the margin between the lid 31
described in q5thet aspeers and adviihtdges of théGnveértibs wift beddm®hppdténtFondthecar t ri dge
body 12. The gripping groves serve as a gripping surface on the print

cart ri dgdolléwingaietailedulescriptionstajen int conjunctioniwithithoaccampanyingdrawings,t he

print cartridge has bee releﬁigd jrpu%tEe carriage. The gripping groves

al so ser yiustzating by way-ef-sxampls the prgeiples of thedaYrtion o any adj acent pri nt
cartigdges that the associated print cartridge has been rel eased fromthe
carriage. Referring to Figs. 1, 2, 3, 4, and 5," reference nuneral 31
general ly indicates a BRIEFDESCRIPTIONCOFCTHE DRAWINGSe. The plane of the
outside surface of the T IS arso parattelr to tne supporting lip 29. The
lid 31 is ultrasonically welded to the print cartridge body 12 15 along the
margin of .the side walls 25 and 26, ;the fronf, wall 24 and the back wall 27.
The |id il Lisiaperspeetive views of 30 ket prgt carridgesmbodyingithe prineipissiofithe
cartridgﬁnpogé 12. The lid also contains three vents 40, Figs. 1 and 7 that
al | ow ai rat ?hnspheric pressure to enter each of the reservoir chanbers.
Locajsd ﬁ#ﬂ@a'x{gﬁtgﬁeeﬁ!v_ﬁﬁox_nlviﬁﬂoﬁthcpﬁﬂ&mgebﬂﬂdﬂ@. margi n between the
back 20 wall 27 and the lidi-s aPutton-like structure 42. In the top plan
vi ew of {Fig 3gisiarbiack siderciavational viegwyof the print cartsidgeiof Bigelhas an el i pti cal
shape. Iq.the back sjde. el evational . .view, Fig., 3 ..this structure has an
out war d p%rﬁlﬁg,aﬁ%‘ﬁ@&%"ag &Wﬁ%ﬁ@“ﬁ%‘é@‘é‘ﬁé\‘)’gﬁ% al views, Figs. 2 and
5, this LU ; RewPdf e i e. The mddle of this
structur?#'?&?dﬁ%tﬁa@ﬁ%utsi%ﬁg r g%gﬁggé?ﬁgfﬂa 31 and contains a
pluralit Figl6 iﬁh@éﬂ&nﬁﬁaﬂﬁcﬁﬂﬁb@pﬂﬂﬁ&ﬁdyaﬁﬁg. tripping surface for the
user. This structure has this unique shape to indicate to the user where to
push2@ he Fig.iT-s adep planadew @bthe prigt eqrtridgetof Fig:dr t ri dge from the carriage of a
printer. Such downward notion releases the print cartridge fromthe |atch
spring on the carriage. 9 June 2003 Referring to Figs. 1 and 7, reference
nurer al 48 gegf%gmémmﬁétwnlmmmmﬂggﬁce of the
lid 31 and di T the front
wal | 24 of the print cartridge body 12. The island 48 includes a | atch 50
for securing the print cartridge 11 within a printer carriage. Referring to
Figs. 1, 2, 5 Asshown inithe drawingsdfor the pneposesef ibvstratien, thelinyen@eniisnot on t he
front.wall .24. o that, the .print..cartrid can Jhe nuf act.ured w th -exi sting
e BireneTRgichin B dik-jel iRt cRieREhaving f vt FORIE FoTOR g e hpmsr, o
and 5, t 3 Fﬁ%ﬂgﬁ§ 3 i np 51
and a Iath?#' %@Pa@ﬁggﬁfgﬁ atc ?a% gﬁi‘?%“?@’é’ s%ﬁ?tg fug%ss@aﬂtsghg%gﬁal ly

i ncr ease thidwser BoWab linsaft 20d réradvd the gartridgedrdnabriAtest be exerted by the user
when 10 installing the print cartridge 11 in a printer; to ease the opening
of the | atch Jiheiprint demiidge offess astmpl¢ solutonrndieasy oprratian indoyporates manjie
print cartridge 11 out of the printer until the




print cartridge is precisely seated in the carriage. This latter feature
prevents "false latching” of the print cartridge. The latch wall 52 is

| ocated perpendicular to the outside surface of the lid 31 and is the
surface engaged by the latch spring when the print 15 cart(r?'g%ﬁe :2%03
“precisely seated in the carriage of the printer. The islan , Fg. 7,
further includes a latch well 54 |ocated behind the latch wall 52. The
latch well is a relieved area in the Iid 31 that permts the latch spring
to travel below the outside surface of the |id as necessary to naintain a
constant latching force during the lifedof the printer. The island 48 al so
has two sets of keys 56 | ocated on 20 either side of the latch 50 that

i dentify tireentyindnufetired dgmapdrients) abdis producedon exdétingemandaqruring lisesr t r i dge
descri bed above contains three ink reservoirs and three vents 40, Figs. 1
and 7, itWith rugimal sraeRPoliRECOYHe or nore reservoirs with one or nore
vents can al so Jsed. . t he | ty 41 rth r.] Nt
cartridge, oneR?)%l“#fg @al’r‘kér?ilage“i?.%’\bl‘.%ﬁg’{“éﬁn"gﬁrléé@%@@%ﬁ@?ﬂ%fe&ﬁf‘?ﬁb| ack
ink will bauidpetfer d sehted] Piesptinticertid @hinsl@ganhritit cartridpabodiy Jaendiadi ng three
reservoirs containing the three primary hues. Further, it is contenplated
t hat a5 pr generallyrrectangdardashape witkd ftontiwald 2ésa lafsideavalli 250 aaight sid@ walls

e L T AT TN VN
Aok, BRSO AT, Al VP OO RIS S

ar r angene peticofatedolyureharkefoan. DR fosd is tdmisrtdsad &Omaihtyeh ihe\baek prBsuréof i M t ed
only by the clains. 9 June 2003 CLAIM5S W claim 1. An ink jet print

cart ri dgethetink ht the pehtbagdild, Fig. & bvthehoron of gaohehamber is arsthnd pige asid i s
Ioadaﬁée i Pto fa gri nter, carri ag)e b subt tanti al Idy onlly gllgljri zoPtaI relative
moti oh¥ s SHEF Ohfenyentional qonstTUGTIoN; t psure rHaE‘}c?ﬁj; OOt GIOB A0S BRI | v el ongat e
general ly rect : i | ; ' | gy body
having a | Omr?&gpﬁcﬁ ;‘}?%88‘3’; g% gfgglrf{ﬁﬁgﬁgp%lpgﬁdgﬁﬁ??g% uﬁ@%%{lﬁigﬁ an
array of weldedeatteybody! Theinoge piececcontaimsthice shamelsithat 2adt ¢oineétits A stadues

pipe in one of the ink chambers. The channels direct the ink from the chambers to one of

three series of nozzles 16, Fig. 6, on the print head 15. Located on the nose piece 14,

15 Figs.2 and S, are an X axis datum 18 and an Z axis datum 20. These datums are holding
points. The Y axis datum 19, Fig. 1, is the front wall 24 of the print cartridge and is a
stop point. These datums mate with corresponding features on the carriage of the printer
and locate the print cartridge in the printer during operation.

Referring to Figs. 1, 2, and 5, reference numeral 22 generally indicates two ribs

20 that serve as gripping surfaces when the print cartridge 11 is removed from the printer.
Each rib is located vertically on one of the side walls 25, 26, along the common margins
between the side walls 25 and 26 and the back wall 27 of the print cartridge body 12.

Referring to Figs. 1, 2, 3, 4, and 5, reference numeral 29 generally indicates an
elongate supporting lip located on the two side walls 25, 26 and the back wall 27 of the

25  print cartridge body 12. The lip is located along the margin between the print cartridge |
body 12 and the lid 31, described in detail below. The portions of the lip 29 located on
the side walls 25, 26, Figs. 3 and 4, support and guide the print cartridge during loading

and unloading from a printer. These portions of the lip engage a pair of corresponding



10 droplets of ink substantially vertically dowwardly during operation of
said ink jet cartridge, said ink jet cartridge having a top wall opposite
to and generally parallel with said |lower wall and a generally vertical
front wall intersecting with said top wall to define a rrar@ gui‘grzo%ﬁ{d top
-wall; c) a latch securely affixed to said top wall of said™rint cartridge
body along 15 said margin and being | ocated on said top wall and spaced
away fromthe margin of the top wall. 2. .The ink jet print cartridge of
Claim1l1l wherein the top wall has a planar outside surface, and said | atch
further including a latch ranp leadingso a latch wall |ocated 20
perpendi cul ar to said outside surface of said top wall. 3. The ink | et
print car guidelgsls of Idadmgrahps un thecoarriage lofi therpginger pAlso lavhted onitkoprim! | y spaced
apart and generally vertical extending side walls intersecting with said

top wal | ¢adridge bady t2digstliapd 45 iscellereringiih 33 pheonysntipnabeonstuctione Jbe of sai d
ir of sjde.walls defiaqi 25 _of i of it el t way dl

Ext endi noletbaARtar e HesPlRLinr Romel) bedrert BR inler sl e pRlfoal ) o |

4. The i nks iFed. 6RTanflrods slbttHES eaérgﬁt@iﬁyab?»eﬁaﬁs@iﬂﬁngaés%_t&eramﬁé riftdsg, @

pl anar outside surface and a gripping surface of said ink jet™ print
cartrisdge renoRefesringrodtigs] |fand M, Rferemdecuinerat BS indicateblaudiof-goippingThe i nk
jet print cartridge of Claim4, wherein said gripping surface includes a

pl ur al i t ygravesgpeassdbalong therraarznbesyeen the Ha At drserbeddn defpil heleworndstied t op

& back 5 308 1l At Ehr iR bsERd 2 TR Btk et PEVE At BPing 0o
mar gi n Wi gubfas@bhl thedsrint \WarttidgeAOr oM 26RO Ving BleGrigf ERidRe foH 4 pesfter stickulles a

rib located along one of said common nargins.
. A{ F. Al 2. it sartridgd has hewn refeasedrfomythe garfage< Fhwfghipping groves also serve as a

10  visual indication with respect to any adjacent print cartridges that the associated print

cartridge has been released from the carriage.
Referring to Figs. 1, 2, 3, 4, and 5, reference numeral 31 generally indicates a lid
having a planer outside surface. The plane of the outside surface of the lid is also parallel
to the supporting lip 29. The lid 31 is ultrasonically welded to the print cartridge body 12
15  along the margin of the side walls 25 and 26, the front wall 24, and the back wall 27. The
lid seals the ink in the ink reservoir chambers within the print cartridge body 12. The lid
also contains three vents 40, Figs. 1 and 7 that allow air at atmospheric pressure to enter
each of the reservoir chambers.
Located on the lid 31, Figs. 1 and 7, proximate to the margin between the back
20  wall 27 and the lid is a button-like structure 42. In the top plan view of the print
cartridgel1, Fig. 7, this structure has an elliptical shape. In the back side elevational
view, Fig. 3 , this structure has an outward opening, circular shape. In the side elevational
views, Figs. 2 and 5, this structure has the shape of a chord of a circle. The middle of this
structure is flush with the outside surface of the lid 31 and contains a plurality of groves
25 44. The groves act as a gripping surface for the user. This structure has this unique shape
to indicate to the user where to push the print cartridge down to eject the cartridge from
the carriage of a printer. Such downward motion releases the print cartridge from the

latch spring on the carriage.
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1 109&' () - {%“}%/ ﬁIPE et 15135-1 ), the latch has a tnangular cross section formed

by a latch ramp 51 and a latch wall 52. The latch ramp 51 has three functions: to

gradually increase the installing or latching force that must be exerted by the user when
10 installing the print cartridge 11 in a printer; to ease the opening of the latch spring during
installation; and to continuously force the print cartridge 11 out of the printer until the
print cartridge is precisely seated in the carriage. This latter feature prevents “false
latching” of the print cartridge. The latch wall 52 is located perpendicular to the outside
surface of the lid 31 and is the surface engaged by the latch spring when the print
15 cartridge is precisely seated in the carriage of the printer.

The island 48, Fig. 7, further includes a latch well 54 located behind the latch
wall 52. The latch well is a relieved area in the lid 31 that permits the latch spring to
travel below the outside surface of the lid as necessary to maintain a constant latching
force during the life of the printer. The island 48 also has two sets of keys 56 located on

20  either side of the latch 50 that identify the print cartridge 11 to the printer.

While the print cartridge described above contains three ink reservoirs and three
vents 40, Figs. 1 and 7, it is contemplated that one or more reservoirs with one or more
vents can also be used. In the printer that is planned for this print cartridge, one print
cartridge having one reservoir containing only black ink will be installed adjacent to a .

25  second print cartridge having three reservoirs containing the three primary hues.

Further, it is contemplated that a print cartridge can be used that does not require a

lid 31 as described above. Such a cartridge would need only a top wall with the

appropriate vent(s) that seals the one or more reservoirs.
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illustrated, the invention is not to be limited to the specific forms or arrangement of parts

so described and illustrated. The invention is limited only by the claims.
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5 which is loadable into a prmter carriage by substantially only horizontal relative motion,
said ink-jet print cartridge comprising:
a) a horizontally elongate generally rectangular print cartridge body;
b) " said print cartridge body having a lower wall carrying a substantially planar
print head with an array of vertically extending fine-dimension orifices from which issues
10 droplets of ink substantially vertically downwardly during operation of said ink-jet
cartridge, said ink-jet cartridge having a top wall opposite to and generally parallel with
said lower wall and a generally vertical front wall intersecting with said top wall to define
a margin for said top wall;
c) a latch securely afﬁxed to said top wall of said print cartndge body along
15 said margin and being located on said top wall and spaced away from the margin of the top

wall.

2. The ink-jet print cartridge of Claim 1 wherein the top wall has a planar
outside surface, and said latch further including a latch ramp leading to a latch wall located

20 perpendicular to said outside surface of said top wall.

5. ‘ The ink-jet print cartridge of Claim 1 further including a pair of horizontally
spaced apart and generally vertical extending side walls intersecting with said top wall to
define respective side margins for said top wall, each of said pair of side walls defining one

25 of a pair of oppositely outwardly extending supporting lips located along said side margins
of said top wall.

4, The ink-jet print cartridge of Claim 1 wherein said top wall has a planar
outside surface and a gripping surface of said ink-jet print cartridge remotely located from
30 said latch.
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5 wall and two side walls, each of said side walls having a common margin with said back

wall, and wherein said gripping surface includes a rib located along one of said common

margins.



