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the cartridge when inserted into the carriage. In this manner, when a
cartridge ink supply 25 is exhausted, the cartridge may be replaced with a
fresh cartridge) and the printhead of the new cartridge will be precisely
Jlocated relative to the carriage. The printer carriage rec?pj'%%lg 8?d t he
cartridge are therefore designed together, so that the cartridge ?I S 7
June 2003 3 accurately within the carriage receptacle, the respective
circuit pads and datum surfaces match up, and the cartridge can be renoved
and replaced with a fresh cartridge as needed. Ink jet cartridges can be of
varyi ng shapes and sizes. Heretofore, a cartridge of one size could not be
used in a ¢ackeinamber 109U 7 e thegniize contentscefiwhichhapplications giee intorporiitéd er s ent
size, si n\?\%ﬁt.h% dait uns_and the electrical contacts on the cartridge and the
carri age WoUTH PHOTHRFEh up. It would therefore be an advantage to provide
a technique to allow a cartridge of one size or configuration to be used in
a printer wwth a carriage receptacle designed for use with a cartridge of a
different size or confi guBACKGROUND\OF THEINVENYVEDN ON | n accor dance

wi th one aspect_af .the jnvention, .an.ink delivery systemis disclosed,
whi ch Phcl udes TS HBVEntiogy FRIHER ¢ kAt Beas 496 PHsiorengnd, TORS PAFEHIARAIOF or

depositin : i v IR i Rt | i

adnpt o | SoRRts B odREk § AT RRA £ Haribh b BnP Ehilabd fopgfdlied
renovabl y gaedeivechnvink{jetpen of adanger sige receptacle or stall dinensioned to
receive a tall formfactor cartridge. According to another aspect of the

i nvention an adapt erInkrjet pointers)iaren Grdespread cuse todaje forr printing famctions in
includes an inkjet cartridge.incl udi a .housin a prjnthead pountged on
the. housi HRFSOEalTBIFE, B bies RSHECH Hosiule BRctines g hfiAREragans; SHch; ng a

posi ti ; (.p@g ' ' ' I Q@ﬁiyﬁﬁh Lt k LISt LI age
str uctfl?rqe?ﬁrgir%%ﬁa a?l!tl)?i%(]jdéguegé lo elf e?gt rical %’gﬁfgg?ise%%%j l%léﬁthr?g@a
cartri dge supphi ofjinknmhdedaexyt thednakjst primtheaé:d The cattmdger fypicaHpds sébueed imtd ai dge
set of electrical _contgi%és is positioned on the housing for electrical
contact wi PIHtEr CaETagesWBich; SHRPAItS Q7e O P) Qkfarideey ahaviei the prigbmedim, when

the cartri ] 0 _the, fi C i UG LIL
structure ‘f']‘g‘e%%‘ oVl LeigE ?gerdl %tnt %c?l H‘éﬁl@“tno%&gﬁﬁMedg%%gﬂsﬁﬁg&;ﬂmpﬁéwlde an
assenbl y ofhréuph thelpriher. Flectbdal contditonshie it to d@cprinthdadebyrfeaplel wirigapt ed

for mounting in a second carriage structure configured to receive an inkjet
cartrilige cifcuits dattachedrto thez outsrde; of  the dartnidgeec atElisl sanpiage t regeptacte chase@pnd

carriage structure has a.secand.carpnage set of elegtrigcal contacts, .and
contact i sm'@é‘m\é’i?fq circjuty dﬂﬁ’ %3%34%? _ él‘@&_"k’i E%‘lta‘ifoﬁf‘?'&‘fg:? and
the secondiedtdrindtSads Wheh thedlirfle? idsthtd 'R thebdrihstd *Edch a"'?‘i“?%a ihGed:

repeatabl e position in the second carriage structure. )
enbodi nent a nhinben ofi inyrnazzles definediniy assubstrateland adzzle pdaté structore) wihich aret o

the top of the carjridge, In another embodi nent, the adapter, has a pressure
connect or § nﬁelﬂfdlﬂ g’%@‘%"id aPplipo;ta dhe intercannest page i, siget ‘S’BPlcgss,‘?f?\g a
short r Ol a ek j rtged 1 an, a . i .
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of the pr e&\ﬁdi'lﬁa_r'y@t_{ﬂﬂiek@ﬂirﬂdfoir@@&ﬂl&dtﬁemrﬁal%ﬁmﬁﬁélﬁiﬁm&@iﬁﬁam | owi ng.
detail ed description of an exenplary enmbodiment thereof, as illustrated in
t he acconpanyi nip ordsmiagehievenacqurate printing quality, each removable cartridge includes

datum surfaces which engage against corresponding carriage surfaces to precisely locate

the cartridge when inserted into the carriage. In this manner, when a cartridge ink supply
25  is exhausted, the cartridge may be replaced with a fresh cartridge, and the printhead of the
new cariridge will be precisely located relative to the carriage. The printer carriage

receptacle and the cartridge are therefore designed together, so that the cartridge fits



FIG 1 is an isonetric view of a small formfactor inkjet cartridge with

whi ch the subject invention can be enployed. FIG 2 is a bottomview of the
cartridge of FIG 1. .5 FIG 3 is a sinplified side viewillustrating the

Jdatching of the cartridge of FIG 1 in a carriage receptaclLe, Fl 4 is an
isometric view of the cartridge of FIG 1 nounted in a carbi“é‘é’éerzgpéiptacle.
FIG 5 is an isonetric view of an adapter structure in accordance with the
.0 invention. FIG 6 is a top view of tfe adapter structure of FIG 5. FIG
7 is a front view of an assenbly of the cartridge of FIG 1 and the adapter
structure of FIG 5. FEIG 8 is an isongtric view of the assenbly of FIG 7.
5 FIG 9 jccugtely Ma'"i'/ F‘Ev&ﬂ‘?&?s’ﬁ?ﬂl‘?ﬁiﬁ TE" EGSPEFtVE St 864% ¥d datemcartacesige of

FIG |,.t e 2 . i | ridge.
1S Lo SRR e Rkl caf 8B d S Bl il of bl 00
assenbly in achk-jencdtidyes bai be of vising siapesishdssizedl Herbofdref #cirtfidge of
cartridge. 7 June 2003 5 FIG 11 is an I1sonetric view of a carriage sized

f or rount dmeysizewouldinetbefusedrir aprinter cariage designpd tawgctive a cartridgeefaldiffesr ei n
| for.m f act trid . || f fact i d i th
adapt o i SRt Seh dbe s 478 A, Flssriigh Sompets o8 shy ciadee S e, ety of

an al ter ngbiuMnt M yent of an adapter structure i enploying a pressure
connector to attach to the cartridge of FIG 1. FIG 13 is an isonetric

vi ew of t Itevadd thebdfyredie anladvardagerto pgevids a fechhiqie tanatlowaccantiiidge of ond sivet ur e
of FIG 12. TAlI LED DESCRI . PTI ON OF THE PREFERRED EMBODI MENT A snall form
factor infy e PP ¢Rybe ussdiin a PRBIES With agarmiage receptagls designed,for 45¢ Withaed by a
rel ativel I b ! i . gn this exenplary enbodi mrent on the
order of weo{ﬁi%gﬁé}émgz)ﬁn%gr%g%oﬁypi cal height dinmension of 72 mmfor
the HP) 51629A (bl ack ink), SUMNARYORJHE INVENTIONA (tri-color) and 51
b49G (tri-color) cartridgeS markete y eft-Packard Conpany. The wi dth
di mensi on W1 and d&pagsordagee,withiane aspecs of theniavendion, ansinkodeliveryssystem isady

mar keted gartri s;, typical wvalyes far. W1 .and | .are 30. .and. 48. 3
- eopetiof ity Wineh, ideR o Yort B Botor ok R heyife S el B b ory
variety Oﬁ%ﬁ;@ﬁﬂgcéﬁ!aﬂnﬁwk teceivitip RfedRdm Vdi¥ing  printABPoseratfois PT Aln' h@apiéd 1 | N9
devi ces and entertai nnent center printers. e cartridge 20 1 ncludes a
cartri dgemvoantedrtg the shory fomm |facforf pén toc perait itf tocbepteamivably mounted i withtin avhi ch

atop end cap or lid 24 i ttached, e.g.. b esive or yltrasoni c bondi ng
t echni ueg?mﬁgwm?ﬁlﬁﬂbs@!a WBE@‘%F%@%"%@%&Q"% 3 GaUNEEF- t he | ower end
of the housi ng) . i ( : i -has
formed therei nAé: a’é%??%é%%%ﬁ%@?%@??@ﬁhﬁ)@?p@Htfwwgﬁ
material desctibed THeRI0irludes an hakjed cagtridge tiehidingod hdusing @ prinfiehd nididited

printhead during printing operations for delivering ink droplets onto a
print nedpnthehousing, pplusality of dataym surfaess orrthe hoyging deraregisteringacpasifion of an
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parti cyl apk ¥jebfichlGorftstd ifothie@Noak ichitRdge H&ﬁmyéﬂige?e&ﬁ&algg gch h'e & kipk- Jot

Cartridges wth a Universal Body Structure.” une 2 pri nt head
i s fabricptinthead) The careidgerpétaf gleetrivabicontarts ia positioried @n the hdisidg foriebdotri-
circuit attached to the housi ng and t he bottfm end capg? and | ncl udgzs a

pl ur al i t yc#keoniagt with acppesponrding dizst camiage a6t of elertmical.poptackswha the epridgs)

cotTer oty meied b e Brst dahale Sricthe. Ah ddifner SERRERIS prb VAU AuacBiRERN'D; [ |
contact pesithe c\ﬂﬁi%b dueing b preideIariseembly of i adapter St nre afid ke da@tridge, a

correspondi ng nozzle firing resistors of the thermal inkjet printhead. Wen!
t he ca¥t r thixpssémblyadantedifor moanting in aspsond caspagestrctureco editd gecetvsr ano '

t t .s.b t ipto,. t t it di.np f i
CoMLactS ks Qi bR RRBR"Ehe b o CRESIRT AOHESh,  The Rheool B
cartridgeg ﬁﬁ%@g%ﬁg@ﬁ'ﬁﬁ?@g& of el tridal Eatitdcts, GAd\cattdct i\ Abid Bittebs the

enpl oyed w't omthe invention. The top cap or lid ?4 of the
cartridge body has fornmed as an integral part thereof a




boss or beveled |atch feature 24A, and a keying feature ?4B. The |atch
feature 24A is adapted to provide a | atching surface agai nst which a
carriage |l atch nmenber engages as the cartridge is inserted into a carriage
_receptacle adapted to receive the cartridge. This is iIIusz‘rft ed %){33F| G 3,
wherein a cantilevered latch spring 104 is shown in a latc d"}?og ion
relative to the cartridge body. The keying feature 24B is adapted to match
wi th correspondi ng receptacle keying features, when the cartridge is
mounted in the carriage receptacle FIG ™ illustrates the cartridge 20
nounted in a carriage 100, and particularly in a carriage receptacle 102
whi ch i s detefidecdrieal qoataciscmtidhé second cemiage settdf contacts whibneathe Qartridye is in

cartridge and the receptacle are particularly adapted for use as a front
| oadi ng sﬁegm&m ﬁﬁ%’é“’@éﬁ’ﬁ?ﬁ%“i@“ﬁ'%éﬂ‘gﬁrﬁ n a si deways-facing

receptacl e openi i h . C orned. as an

i njection nol d(ra% rlg)ﬁa"'rg{ ﬂﬂ%@ﬁ“&%’%ﬁ@}%@ﬁﬁﬂ?gﬁ%&@;%@gﬁﬁf emﬁﬁ%%ﬁ"g%d
left and rthekip ofi tHE Sartridgel dn fidthér enfbodithéntode allapiterhas @rbdshireldfnédtordfos) and
a receptacl e keying feature 106 are forned at the top side of the

r ecept &cl efBxing ¢he adapter ta the captridge. chute is formed on three sides by short
wal I s whi ch exten n al ong, a, shor ottion of, the . cartridge body. To
Load t he cartri@ﬁ@@i)}‘%r‘fflf}gla%go?g%{a&@fé“ﬁ‘é'ﬁp?ﬁrg’éléeWé@é’ﬂtagt’,?t  arg @O ot t om
of the cardiéishag is first inserted into the guide chute at an angle, 7
June 2003 7 and then the back of the cartridge is pushed back to engage the
| atch spring over the | BREBFIDESCREPTIONIQF THE DRIYWINGS accordance with an
aspect of the inventign, an adapter, structure s provided, which assenbles

to the cartridghese apd ofherdeatprss AadAdvanfagesrqfi the rsesent mvention wakl thegee 20 S

for u a I ld \er i ri . Ca _ fQr | ar ge
or talD § 3ptE pash ot ole TURNARY ' dhuiel dbfighSt W ReMPRE’ crbharod’ 25
i's il ust rthéresf, adilfustrited in he addoenpadpipk raviifigs, $n Waieht cated of a hard plastic
material such as pol ycarbonate) and is a franc sized to nount in place on

the top of the F&xtlris agdsometye vieweofasmpalformifactorinkjet cartridgeiwith which the
portions 52). 54, end raib %ii opRs 56 and 58 and transverse rib 60. The
wi dth of tSHYCEHNYERHANGADDE FMPIQYFE: 50 i s slightly smaller than the width of

the top cap 24.prR)9 i$hbd Viewr s the sardridpeidreiGedge 60 which is generally
pl anar, and contacts the outer periphery of the top surface of the cap 24

when tBe structElGe 3iis asinplifisdeside viewliHustmting thedgehinglof thechririzige of #IGi bn 56
is adapted to fit at the rear of the cartridge 20 whey assenbled to the
posi ti on, BRACATIARE fersRagledownvar dl y ext eading tab portion 56B with a 15

br ot udi ng. 1 mSk i il isopfic HLof U {eldsl F IS A B8 clbdd,

assenbl ed reeptdete.cartri dge, The end rail portion 5 8 and the rib structure
60 are positioned to straddle the latch feature 24B at the front end of the
top cap. The rilGst¥ uetanrisometrichviewdes an aslapter gtetyrec immegordanse 6@ith vtheé ch i s
si zed guch _th the tip of the tab is positioned against the adjaceat
vertictl 28 ace 24A1 of the latch feature. Mreover, the interior
surfaces 52A) f: : i ) i 54 arc spaced apart such
t hat each cont ??tﬁs'ga{s?e p@ﬁ%%ﬁ“ﬁ%ﬁ%&%\%b%bmd 24B 1 of the top cap
24 when the addfIGer7 isa fomoidw ofl ah asdeinbly of theicdgridgel b BIG.t handthepddaptebO i s
registered in position relative to the cartridge by the tab structure 56H
agai nst t FEueERofHIG. Sand the contact of the rib structure 60 and side rail

surfaces 25 aga@g?i%%ﬁgm&ﬁlﬁw;‘gofﬁref&@&y%fw%pt er structure font end

has a height di ( ch™1s” sel"ect the height H1 of the
cartrigge 20 t GFIG. 9\is ddroatviewdiladttatiigaghie comphadiconasFiRe&drividpe of FRGAT,aBé er 50

and the cartridge 20 to equal a height of a tall formfactor cartridge. 7

June 2003 a8semblp of FIG. 7 ansl slargstform Sgtoyrink-jetieartridg@at um surface at 72 whi ch
duplicates the i.on,of a correspondjn at u urface at, 92 of a

cor r espondi ng té}&?qbd%ﬁ]bf’té@?é’rded%ﬂ“?%ﬂ&’é“g a(qg?@ Pow.éﬁ?@mﬁzgﬁﬁﬁs@my
illustrat js in an assenbled 5
condi ti onﬁn%g‘%rﬂaﬁgkéﬁﬁg@ggﬁﬁ?@o@%ﬂﬁﬁﬁ/gﬂ#gyst cI'70. FIG 9 is a front
vi ew showi ng a hei ght conparison of the snmall formfactor cartridge 20, the
assenbly 70 of the cartridge 20 and the adapter structure 50, and a | arge
formfactor cartridge 90, say an HP 51649A cartridge. Wile the large form
factor cartridge has an overall height nmuch |arger than the overall height
of the assenbly 70, the |10 datum height of the cartridge 90 at 92 and the
datum hei ght of the assenbly 70 at 72 are intended to be identical. The
datum surfaces 72 and 92 will contact a correspondi ng carri age datum when
the respective cartridges are nounted in a carriage sized for the |arge
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formfactor cartridge 90 in an isonetric bottomside view. This illustrates
the identical !0 nose piece structures for the two cartridges. FIG 11 is
an isonmetric view of a carriage 120 nounted on a slider rod 140 for
translational novenent along a carriage scan axis. The car gaglzbelég i.h this
exenpl ary enbodi nrent has two cartridge stalls 122 and 124 gi 03
nounting therein a corresponding |large formfactor cartridge 90, with
correspondi ng carriage datum surfaces !5 including a carriage datum surface
f.or engagi ng agai nst datum surface 92 of the cartri dge 90, for precisely
regi stering the position of the cartridge in the stall) and correspondi ng
TAB circuits fHiG.elleist an isameyrid viewr eHa cauiage gizedtfor cmounting twdilaxgecfarmr i dge
TAB circujts. |In.accordance with &ﬁg i nyenti on, smal | form factar

carti dge I8¢fofcanm Saa%ng%Ymg moun{d.thersis oge iqrsa?wmn?a% cagtridge apd Aneed i n
a stall ' : St e Ny It wi th datum
surface %n%lgﬁ a??éthg&gmgg?rq%@pdgr?g?ﬁgrl@%?#%%g%gkmg@¢g%, and provide
the necessary EIGdRris anlisonmniceiew®t anialtbrmative eibodinest J¥R ddapter sfructhre t he
exanpl e of FIG 11) stall 122 has nounted therein_a |arge formfactor

car t r i3dgeenploying@ pressire qoaBeqter ip atarhdo thegasridge ofFiG-11. f orm fact or cartri dge

nvent | orFiganAnt & imelielis of e SUERRY of B chiiane S0, | il a2 1
carri age gguéfife bPFIG 1harge form factor cartridge 90. FIGS. 12 and 13

illustrate an alternate enbodi nent of an adapter structure 80 for adapting
the small formfactor cartridge 20 for use in a receptacle for a large form

factor 0 cartridge. Thi S _adal lyre 80 enpl ovs a pressure connector
82, in this exdeigAdly -3--‘-,--”14-"-!"‘ ; D MHBYDIMENIRLt ened
agai nsg surface 24A i Eﬁ . f; fqt :
cartris)ftlge. The struét%lt"meﬁ g‘gmll Z&g‘% I ggé@]’l @:‘(Ziér’rés as%%?ﬁg gt ?u%t%lrae’sSO,
but smal | ¢hardcterivied dy 4 relativelyr shall hdight| diinehsiore Bl | irothistéxentptdty ieiiodihead. as
illustrated in FIG_13. The structure includes side rail portions 84A 84B
and f r ontorkihe oxderafi4S mamy JThisis compared ta tynieal height dimensignof 72 mypdornther t ur e

82 T or malF CH6roR, (bfick 156, ¥FeddcCofich e, SYBMA PrcR ' BIBASG el fdley 02
apert ur e datridgesRidricttedty HeoHeh-FacRardiCingtay| ZetvAlth diffintibe WRaKd depth

exterior surface has a bevel edrfporti on into which the pin 82 is threaded.
When tihe dimensiondDharsi the same asrfon theseélready marketed cantidges;otypicahealues far

e poci W o 30 s by Bl o i i g
(e op. SASAE lF e of biih IGRERSF e SR ION o peBARRT,

surface adeviesiatlé entertainnicnt denter prifiteishe structure 50, which seats against a
correspondi ng carriage datum surface when the cartridge-adapter assenbly as

shown in FI G The rytidgerQrinelydesn eartridge hgusing 22, typicathy fabrigated, of arplastieor m
f act tri.dge, Th t f f . - [,et. i . b .
Camss e tobfetia o e 3Bbenid ¥l drid 95 ik hbadni, B3L bV, R e Birmscni.,
suppl y Orboﬁdﬁﬂt {c@BniQhies! K bBfEM BRI WS b Hosehbke! IB 1R AHadled’ tH e Rwerend Fred-

Alternatively the short formfactor ink jet cartridge can be a 7 June
2003 10 rthehbbsihgcandsupportipeprinthend 28 (FIG2). rifherhoasing @2 dras formedtheremeatvoi r s

are refilled after the jnjtial pply is exhausted. This refilling can be
acconpli SIE8¥ 0B 1ak Fepervein shﬂhqﬁnﬁﬁisﬁwh aleans aamaﬁwethlssexa@plen Earholdinga | | ow
needl e i fid 1 P (o] | [ .1 [ . :
cartri dgtral'%"l Bgﬁldlb?e eatgi %gbllygﬂwl mh%ea%;%gﬁg&é g’ggr vgtllgrk hér?éolh%ﬁsg hlgk
needl 8. TdiopleeCohte aprirft medimadusidg tpeinting opérhtiorsl PTHe/inkfresetvoir inchitles ak
container. The short formfactor Ink j et cartridge can be used by

at t achi ngnkroutlgbpertin flyid pmmunieationawith thecehamben, K The carridge 20y desdgibedr m a
tall formfactar .cartridge assenbl and. renpvab nting,the J _form
factor cadPPt %‘&g 3 °e?ﬂﬂ"§ reﬁcmeﬁbpg\(é@épﬁq]caégmsﬂ ¥“§$‘ﬂﬁl{% 83"?%%&’88& ve a
tall forneged et de@tfoxcPfoHdh@ﬁr_k-fEh@ahﬁﬁ%esf\ﬂmflﬁﬁi’é?&al %ﬁ?@ﬁ&ﬁu@."
assenbly is renoved fromthe cartridge stalT when the short Toamfactor
cartridge has substantially exhausted the supply of ink. The adapter is
renoved finmthe short formfactor ink jet cartridge, and attached to

anot her short formfactor ink jet cartridge having a full supply of ink to
formanother tall formfactor cartridge assenbly. The new assenbly is then
renovably nmounted in the carriage stall. 5 Alternatively, instead of
replacing the first short formfactor ink jet cartridge with another
cartridge with a fresh supply of ink, the tall formfactor cartridge
assenbly can be renoved fromthe cartridge stall when the short formfactor

o o a4 = T B - o r




process; and nmounting the adapter to the short formfactor cartridge when
the cartridge is recharged with a new supply of ink. It is understood that
t he above-descri bed enbodi nents are nerely illustrative of the possible
.speci fic enbodi ments which may repregent principles of the7p53|§ gb
invention. ;5 OQther arrangenents may readily be devised in accordance with
these principles by those skilled in the art w thout departing fromthe
scope and spirit of the invention. 7 June 2003 11 What is clained is: 1.
An adapter kit for inkjet cartridges, conprising: an inkjet cartridge
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4. The kit of C aim1 wherein said housi n? has opposing top and bottom
ends, sai dipparptdgeAHingesaatq HCAAASHEEERIILIIEPted o Tagevadhe earmridgee This is
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d wherein the cartridge is inserted in a sideways-facing receptacle opening or guide chute.

The guide chute can be formed as an injection molded part, with short sidewall structures
on the bottom and left and right sides of the chute. A carriage latch feature 104 (Fig 3)
and a receptacle keying feature 106 are formed at the top side of the receptacle chute.
Thus, the guide chute is formed on three sides by short walls which extend only along a
short portion of the cartridge body. To load the cartridge 20 into the receptacle carriage

receptacle, the bottom of the cartridge is first inserted into the guide chute at an angle,



9. An ink deli~.~er~ systemaccording to Claim8, wherein said adaptor is a
snap on adaptor which is nounted to the short formfactor cartridge w thout
the need for any tools. 0 10. An ink delivery systemaccording to Caim8,
.wWherein said short formfactor ink jet cartridge is a refil7l | e Pglé j et
cartridge. 11. An ink delivery systemaccording to Caim 8, r% sai d
short formfactor carr< idge includes: 5 a housing having a chanber for
containing said supply of ink and an ink outlet port in fluid comunication
with said chanber, a print head nounted at said ink outlet port and having
a plurality of ink ejection orifices conmunicating with said supply of ink
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An ink delivery systemaccording to Claim1l, wherein said integrated plug
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The end rail portion 56 is adapted to fit at the rear of the cartridge 20 when
assembled to the position, and includes a downwardly exteading tab portion 56B with a

15  protruding latch rib 56A. The latch rib is fitted under the edge of the protruding rim 24C
of the top cap 24 of the cartridge when the adapter is assembled to the cartridge. The end
rail portion 58 and the rib structure 60 are positioned to straddle the latch feature 24B at
the front end of the top cap. The rib structure 60 includes a protruding center tab 60A
which is sized such that the tip of the tab is positioned against the adjacent vertical
20 surface 24A1 of the latch feature. Moreover, the interior surfaces 52A, 54A of the
respective side rails 52, 54 are spaced apart such that each contacts a respective side
surface 24A2 and 24B1 of the top cap 24 when the adapter is assembled to the cartridge.
Thus, the adapter 50 is registered in position relative to the cartridge by the tab structure
56B against the edge 24C, and the contact of the rib structure 60 and side rail surfaces

25  against latch feature surfaces. _
The adapter structure front end has a height dimension H2 which is selected with
the height H1 of the cartridge 20 to provide an overall height of the assembly of the
adapter 50 and the cartridge 20 10 equal a height of a tall form factor cartridge.



25 16. A nethod of using a short formfactor ink jet cartridge having a
supply of ink, conprising: 7 June 2003 - 14 attaching an adapter to the
short formfactor ink jet cartridge to forma cartridge adapter assenbly;
.renovably nmounting said cartridge adapter assenbly within g‘sartrkﬁgf st al
di nrensioned to receive a tall formfactor ink jet cartridgée. %”if{ met hod
of using a short formfactor ink jet cartridge according to Caim 16,
further conprising: renoving said cartridge adapter assenbly fromsaid
cartridge stall when the short formfac8or cartridge has substantially
exhausted the supply of ink; 10 renoving said adapter fromthe short form
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factor ink jet. cartridge having a full supply of ink to form anot her

cartri dge axsbapspondingsdatirh gurfagect 92 062 atrr¢spomding talifosn fattarcattiidge 20.(FIG.dge
adapt er a}r%enbly in said carriage stall. 15 18. A nethod of using a short
formfactoV cartridge assenbly according to Caim 16, further conprising:
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cartridge has an overall height much larger than the overall height of the assembly 70, the
10  datum height of the cartridge 90 at 92 and the datum height of the assembly 70 at 72 are
intended to be identical. The datum surfaces 72 and 92 will contact a corresponding
carriage datum when the respective cartridges are mounted in a carriage sized for the
large form factor cartridge 90. Moreover, the respective width and depth of the cartridge
20 are the same as the corresponding width and depth of the cartridge 90. Further, the
{5 printhead and the electrical contact pattern of the TAB circuit of the cartridge 90 and the
printhead and the clectrical contact pattern of the cartridge 20 are identical, so that either
cartridge will be properly driven by similar signals.

FIG. 10 illustrates both the small form factor cartridge assembly 70 and the large

form factor cartridge 90 in an isometric bottom side view. This illustrates the identical
)0  nose piece structures for the two cartridges.

FIG. 11 is an isometric view of a carriage 120 mounted on a slider rod 140 for
translational movement along a carriage scan axis. The carriage 120 in this exemplary
embodiment has two cartridge stalls 122 and 124 sized for mounting therein a
corresponding large form factor cartridge 90, with corresponding carriage datum surfaces

'5 including a carriage datum surface for engaging against datum surface 92 of the cartridge
90, for precisely registering the position of the cartridge in the stall, and corresponding
TAB circuits for electrically interconnecting with corresponding cartridge TAB circuits.
In accordance with the invention, a small form factor cartridge 20 with an adapter



20. A nmethod of using a short formfactor ink jet cartridge according to
Claim1l6 S wherein said step of attaching an adapter includes nounting the
adapter to a top lid structure of the short formfactor ink jet cartridge)
the adapter including a frane structure fitting onto the t I|df$) its
peri phery. 21. A nethod of using a short formfactor inkJ JUBet @é
according to Claim 16 D wherein said step of attaching an adapter includes
attaching the adapter to a boss structure protruding froma top lid
structure of the short formfactor ink ?et cartridge by a pressure
connector. .A.A_.A .AhAAL A . A .AAWN AN .A{9A .A A% Db t <h
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10% & () striibbtYE 501 Bt smaller in size, to encircle the latch feature 24A when installed, as
illustrated in FIG. 13. The structure includes side rail portions 84A, 84B and front and

5  back rails 86A, 86B. The back rail has a threaded aperture 88 formed therein to receive
the pin 82, which has a thumbscrew-type head 82A formed thereon to facilitate manual
tightening of the fastener. The aperture is formed at an angle from the horizontal, and the
back rail exterior surface has a beveled portion into which the pin 82 is threaded. When
the frame is positioned on top of the cap 24 and about the latch feature, the adapter is

) locked in position by tightening the pin 82 against the back surface of the latch feature.
The pin acts at an angle (sloped down towards the front of the pen) to ensure that the
adapter is seated on the top cap of the cartridge. The front rail portion 86A includes a
datum surface at 89 identical to that of the structure 50, which seats against a correspond-
ing carriage datum surface when the cartridge-adapter assembly as shown in FIG. 13 is

) mounted in a carriage stall sized for a large form factor cartridge. .

The short form factor ink-jet cartridge can be constructed as a disposable
cartridge, which is used until the internal supply or supplies of ink are exhausted, and
then discarded or recycled. Alternatively the short form factor ink-jet cartridge can be a
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supply is exhausted. This reﬁllmg can be accomplished by different techniques. One
technique is to insert a hollow needle into a refill port or opening formed in the top lid of
the cartridge, and releasing ink into the internal reservoir through the needle. The needle

5  is connected to a refill supply of ink in an ink container.

The short form factor ink-jet cartridge can be used by attaching an adapter to the
short form factor ink jet cartridge to form a tall form factor cartridge assembly, and
removably mounting the tall form factor cartridge assembly within a cartridge stall
dimensioned to receive a tall form factor ink jet cartridge. The tall form factor cartridge

0  assembly is removed from the cartridge stall when the short form factor cartridge has
substantially exhausted the supply of ink. The adapter is removed from the short form
factor ink jet cartridge, and attached to another short form factor ink jet cartridge having a
full supply of ink to form another tall form factor cartridge assembly. The new assembly
is then removably mounted in the carriage stall.

5 Alternatively, instead of replacing the first short form factor ink-jet cartridge with
another cartridge with a fresh supply of ink, the tall form factor cartridge assembly can be
removed from the cartridge stall when the short form factor cartridge has substantially
exhausted the supply of ink, the short form factor cartridge refilled with a new supply of
ink, and then replaced in the cartridge stall. The cartridge can be refilled by

0 removing the adapter from the short form factor cartridge to facilitate the refilling
process; and mounting the adapter to the short form factor cartridge when the cartridge is
recharged with a new supply of ink.

It is understood that the above-described embodiments are merely illustrative of the
possible specific embodiments which may represent principles of the present invention.

.5  Other arrangements may readily be devised in accordance with these principles by those

skilled in the art without departing from the scope and spirit of the invention.
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What is claimed is:
1. An adapter kit for inkjet cartridges, comprising:
an inkjet cartridge including a cartridge housing, a printhead mounted on the
housing, a plurality of datum surfaces on said housing for registering a position of the
5 cartridge housing in a fixed, repeatable position m a first carriage structure, and a
cartridge set of electrical contacts mounted to the cartridge housing and electrically
coupled to the printhead, said cartridge set of electrical contacts positioned on the housing
for electrical contact with a corresponding first carriage set of electrical contacts when the
cartridge is mounted in the first carriage structure; and
10 an adapter structure for attachment to the cartridge housing to provide an
assembly of said adapter structure and said cartridge, said assembly adapted for mounting
in a second carriage structure configured to receive an inkjet cartridge of a different size
in a fixed, repeatable position, said second carriage structure having a second carriage set
of electrical contacts, and wherein contact is made between said set of electrical contacts
15 and said second carriage set of contacts when the cartridge is in said fixed, repeatable

position in said second carriage structure,,

2. The kit of Claim 1, wherein said inkjet cartridge is a low profile cartridge
having a low profile height dimension which is smaller than a corresponding height
20 dimension of said inkjet cartridge of said different size.

3. The kit of Claim 2, wherein the adapter structure is sized in combination with
the low profile height dimension to provide an assembly height dimension matching said
height dimension of said inkjet cartridge of said different size.

25 4. The kit of Claim 1 wherein said housing bas opposing top and bottom ends,
said printhead affixed to the bottom end, and a face surface connecting the top and
bottom ends, the cartrid~e set of contacts attached to the face surface.
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5. The kit of Claim 4 wherein said adapter structure fits onto said cartridge

housing at said top end.

6. The kit of Claim 1 wherein said adapter structure comprises a frame structure
5  cooperatively sized with the cartridge housing for a snap fit onto said cartridge housing.

7. The kit of Claim 1 wherein said adapter structure comprises a frame structure
including a pressure fastener for attaching the frame structure to the cartridge housing.

0 8. An ink delivery system, comprising:
a short form factor ink jet cartridge having a supply of ink to facilitate the
depositing of ink on an ink receiving medium; and
an adapter mounted to said short form factor cartridge to permit it to be removably

mounted within a cartridge stall dimensioned to receive a tall form factor cartridge.

9. An ink delivery system according to Claim 8, wherein said adaptor is a snap on
adaptor which is mounted to the short form factor cartridge without the need for any
tools.

0 10. An ink delivery system according to Claim 8, wherein said short form factor
ink jet cartridge is a refillable ink jet cartridge.

11. An ink delivery system according to Claim 8, wherein said short form factor
cartridge includes:
5 a housing having a chamber for containing said supply of ink and an ink outlet
port in fluid communication with said chamber;
a print head mounted at said ink outlet port and having a plurality of ink ejection
orifices communicating with said supply of ink through said ink outlet port; and
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12. An ink delivery system according to Claim 11, wherein said integrated plug

5 lid includes an upstanding boss for receiving thereon said adapter.

13. An ink delivery system according to Claim 12, wherein said boss is generally

rectangular in shape.

10 14. An ink delivery system according to Claim 12, wherein said adapter is box-
shaped having a front wall, a back wall, a pair of side walls, said front, back and side
walls forming an open box configuration dimensioned to receive therein said boss; '

a tapped aperture extending through said back wall; and
a thumbscrew mounted threadably within said aperture for securing said adapter

15 to said boss when the adapter is disposed on said boss.

15. A method for mounting a short form factor ink jet cartridge into a receptacle
stall sized for a tall form factor ink jet cartridge, comprising: |

providing the short form factor ink jet cartridge having a supply of ink for

20 facilitating the depositing of ink on an ink receiving medium; and

mounting an adapter to said short form factor cartridge to provide a cartridge-
adapter assembly for removably mounting within the cartridge stall dimensioned to
receive a tall form factor cartridge; and

mounting the cartridge adapter assembly in the cartridge stall.

25
16. A method of using a short form factor ink jet cartridge having a supply of ink,

comprising:
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17. A method of using a short form factor ink jet cartridge according to
Claim 16, further comprising:
removing said cartridge adapter assembly from said cartridge stall when the short
form factor cartridge has substantially exhausted the supply of ink;
10 removing said adapter from the short form factor ink jet cartridge;
attaching said adapter to another short form factor ink jet. cartridge having a full
supply of ink to form another cartridge adapter assembly; and

removably mounting said another cartridge adapter assembly in said carriage stall.

1§ 18. A method of using a short form factor cartridge assembly according to
Claim 16, further comprising:
removing said cartridge adapter assembly from said cartridge stall when the short
form factor cartridge has substantially exhausted the supply of ink;
refilling the short form factor cartridge with a new supply of ink; and

20 removably mounting said cartridge adapter assembly in said cartridge stall.

19. A method of using a short form factor ink jet cartridge according to
Claim 18 wherein said step of refilling includes:
removing said adapter from the short form factor cartridge to facilitate the refilling

25 process; and



@ 10%&' () - dkpkgkr kskkkk7l _@1 LZ10%&' ()-'F "109%& ()- @O0%& ()-"10%&' ()- 10
10 10610%& ()-7ItlvilI/nmndE_@ 1F F10%& ()- yZ10% () - F- 10%& () -

, F10%& () - 109&' ()-F10%& () -t mmNnnnodE @ 1F$ "10%& ()- @ &$109&' () -
.10%&' ()-FF109%& ()- YZ10%&' ()- @O%& ()-o0”o000: ppq"? @ 1nl0% % | 0

109&' () -, +M 10%& ()- f)- 109 ()-F F10%& ()-!F$ "109& ()- qﬁq ‘ajc%q%bc S
1098& ()-3109B& ()- f109B& ()-"1098& ()- 10 10
10@&310%&' ()-qqdrrr(ssdEbC' #109B& ()-y;309B& ()- 109B& ()-!109B& () -
| #109B& ()- 109B& ()- sssdEbC' #109B& 8 y 1098& ()- 109B& ()-110%3& () -

I 1098&' () - 39! 10%3 Headi ng f% 33] c'
"Headi ng 43]c" ﬁ) ?ﬁjé\gg%“ 'Q—Iggd?ch‘fag facto ‘7§ the \qartry 3] c"
" Headi ng wlsu

Font:-"| O%Eié% %glt vxst ?E -1 qsI JKLMNOP /S ! % 3} 8<j >ALCYE

HYCRRZVV\Y b, dhef Q1] dk7l t rmqqssQ?STUVV\XYZ[\]"_ abcdef ghi j kIl mopqgr st uvwxyz{|

}6T| mes New RomanArl al Courier New'h Root EntryWrdDocunent)
"HSIUR () *+, - gf using a short form factor ink jet cartridge according to Claim 16

e @?CDEE%J &M@H&W&A hdapt@PHURLE MothiRY A Shapt %7 a libp 1id
structure of the short form factor ink jet cartridge, the adapter including a frame structure
fitting onto the top lid about its periphery.

21. A method of using a short form factor ink jet cartridge according to Claim 16
0  wherein said step of attaching an adapter includes attaching the adapter to a boss structure
protruding from a top lid structure of the short form factor ink jet cartridge by a pressure

connector.



