WD 2006/ 116698 PCT/ US2006/ 016288 SEALI NG COMPONENT DEFI NI NG FI RST,
SECOND, AND THI RD SEALS BACKGROUND 5 Inkjet-printing devices, such
as 1 nkjet proBloeifssosoperate by ejecting ink onto nedi apteukRhddicss
i mges on the nedia. For instance, a printhead may be .noved back
and forth across the nedia, and the nedia advanced perpendicular to
t he novenent of the printhead across the nedia. Wile the inkjet
printhead noves across the nedia, it e ects ink onto the nedia to
forman imge. 10 At least in sone types of inkjet-printing devices,
traditionally the inkjet printhead and the ink have been encased in
an encl osure known as an inkjet cartridge. Usually the ink of the
cartridge is depleted before the inkjet printhead requires

repl acenent. Thus, when the ink runs out, a new cartridge has to be
inserted into the printer. Mre recently, the inkjet printhead has
been separated 15 fromthe ink supply as separately repl aceabl e
consunmabl e itens. An inkjet printhead may be inserted into an

i nkjet-printing device, and then just a supply of ink may be nated
wi th the priStAldNG @QOMROMENTSDEF INNNGAFIRST) SEGORD] ANDIPHIRI® GE#¢.S or
before the printhead is installed. Were the ink is encased in a
supply separate fromthe inkjet printhead, 20 the mating process
bet ween the printhead and t he sufphA@QKERQUWNDensure that there are no
resulting fluid | eaks. Furthernore, a supply may be |l ater renoved

fromt rint _ qreN] iR .
suppl ylyizpso pgﬁg'\clgngﬁtﬁ{gd%s, gécltgfg@g@?hgtegsﬁ?gﬁbﬁggyﬁ%lpb% ed
with the pentatiedialfo foneyimagen onlthe measia. beoninsthee,d pénthead @y be

The dr awi S TLPERCAILIPediss the ol AR tieldqig Sl lnedp PRt
Feat ur es sthdhe maventent df ths printbel acrasd thesnedibu ¥Vhik thednlgét pinthesb e
enbodi nents_of the invention, and not of all odi ments of the
nvent | on. moges Bt MG 1 SRR FRaret % meafiEd s o tadoan 15,
1C, and 1D ar e Alilegstamsombaypaigofdnigelbririag cewiResirdditionally the inkjet
printhead and the ink have been encased in an enclosure known as an inkjet
cartridge. Usually the ink of the cariridge is depleted before the inkjet printhead
requires replacement. Thus, when the ink runs out, a new cartridge has to be
inserted into the printer. More recently, the inkjet printhead has been separated
15 from the ink supply as separately replaceable consumable ifems. An inkjet
printhead may be inserted into an inkjet-printing device, and then just a supply
of ink may be mated with the printhead already installed within the printing
device, or before the printhead is installed.
Where the ink is encased in a supply separate from the inkjet printhead,
20  the mating process between the printhead and the supply should ensure that
there are no resulting fluid leaks. Furthermore, a supply may be later removed
from the printhead before the ink therein is depleted. When the supply is so
removed, as well as before the supply is first mated with the printhead, there
should aiso be no fluid leaks.



inserted into a rudinentary enclosure of fluid, and a rudinentary
printhead being inserted into and renoved fromthe encl osure through

the seal i ngvempomnest, according to an exenplary enbodp@ﬁﬁgzg@fmgjge
invention. 10 FIGs. 2A and 2B are di agrams depicting insertion of a

printhead adapter into an enclosure of fluid through a sealing
conponent, according to a nore specific exenplary enbodi nent of the
i nvention. FIG 2C is a diagramof a supply or enclosure into which a

seal ing conponent can ' ' 0 ane specific
exenplary 15 enbodi mr#ﬁgkrﬁﬁébﬁﬂ?@w&%d@?pwr@gand 2B. FI Gs.
3A, 3B, 3C, and 3D are diagrans of a sealing conponent, according to
one exenpl ary difieatfawings referelmmdi mareintformm a par@f the specificatiaph

bei ng | nscrestroF sPBRTIA e dbfhd BBl AR o eiea B 4R Sihe "3 0

3D, 20 acanabatimentsoofahe mvenpbmrandmﬂt@ﬂamenﬁaodﬁfném@of thednverion, Fl Gs.
5A, 5B, and,5C [ [

di a qof ,.a sealing conponent, according to the
Sanme efbodERR BT SHRlGEINIReBR. FI Gs. 24 2B, and 2C FIG 6 is a
di agram of a NMEGEUIAETHEIC, RIRISHD Bek @iggﬂaﬂ%slﬁwﬁﬁﬁ b eehlifyebmpenait t he
seal i ng cog%d nent of Fl Gs. 5A, 5B, and.5C when anot her nat i ng 25

nmenber Saraie ] B@'mﬁﬂ@w ﬁBC]Q‘é%{Pm@u@oﬁ%ﬁé%'m%rpﬁﬂwaﬂ@%
exenpl ary mﬁﬂé‘&qhi@e?ﬁd RImdVaR! frdh e ét‘?éiosd: & ﬁrou%i}‘l ﬁ‘té‘sés]hﬁ&?ﬁ@‘fpbn@ﬁt,

met hod of use, according to an exenp ment o
i nvent i on.acoETANG oRERTRpATY me@dlmﬁHEoéhAw\NmOBO In the follow ng

det ai ygd descr Lo ghy SEERI AR INRdIRR i olor 0% phAKER! ey

reference is nadé to the acco rma par
2006/ 11669&0%T¢nn$ﬁlm6b®ﬂlﬁs}8rou§h mm‘lg camdomentv\madndmg te Iaammreby way

o ot L5t kb XB G SRR BT S L Leh the
sufficient det &it. 20 neeahigﬂammmas@piy dreshdgsutdintawhicha pedingi ce the
| nvent | on. Q heren{eca Ogé %%gh%drrg cor:?n u;[o 4h|ezsealcrine gnedm ic g)ée%?lla
nmechani cal®CTHeH g P plary
15  embodiment of the invention of FiGs. 2A and 2B.
FIGs. 3A, 3B, 3C, and 3D are diagrams of a sealing component,
according to one exemplary embodiment of the invention.
FIG. 4 is a graph illustrating the non-additive insertion force of a mating
member being inserted into the sealing component of FIGs, 3A, 3B, 3C, and 3D,
20  according to an exemplary embodiment of the invention.
FIGs. 5A, 5B, and 5C are diagrams of a sealing component, according to -
the same embodiment of the invention of FIGs. 2A, 2B, and 2C.
FIG. 6 is a diagram of a mating member pressing against a bottom
surface of the sealing component of FIGs. 5A, 5B, and 5C when another mating
25 member is not inserted into the sealing component, according to an exemplary
embodiment of the invention.
FIG. 7 is a flowchart of a method of use, according fo an exemplary
embodiment of the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

30 In the following detailed description of exemplary embodiments of the
invention, reference is made to the accompanying drawings that form a part



5 other changes may be made without departing fromthe spirit or
scope of the present invention. The follow ng detail ed description
I's, theref ¢f008)Plksdg0 be taken in a limting sense, anﬁbf,ﬁ@(,&ﬁﬁms of
t he present invention is defined onlygs by the appended clains. FlIGs

1A, 1 B, 1 C, and 1 D show a printhead 102 being inserted into and
10 rermpved from an enclosure 104 of fluid 108 t hrough a sealing
conponent 106, accordi ng to an exerrpl ary enbodi nent of the

i nvention., The r| nth a nee 10 or _anot her mati ng
menber t hater?eh 511@1 ‘%P "ﬁﬁ?raém%f?ﬁeww access
the fluid gHRSodente vvmélﬁlthb hbantwﬂqha,% Hé %récﬁ’iéed Tmﬁes@ém@bbn%tsla?e s
nore generally an external matin hat it is a 15 nenb

that nat esdagctibed ﬁ@@@%@nfrﬁft%t?p%n@#ﬂ thgge sklﬂﬁtéj i harari to wreticedhe t o
the seal ijpgRRAPHRBRE eﬂa%mnTé}ﬁs H{aquefr}fkimée&%m%. Qle\r,.\}%%hénﬂél a@d

i nkj et - printin device, such as a
i nst andes aher shangas maybe Mmegie without d@mﬁm frpm’rbmsptﬂbloosceaﬁe q:fntheused

wthin ¢ et bl el HRAGRo AReRE Lsor it ek, R1FEBE°

encl osur e taleh imeey lirniing @enisd caretitherscopé of theppresentrimentian tis défineginoriiynk
suppl vy, For instance, the dotted |line 107

23 qﬁ enbo&i ne[:%t .

surroundi d’ R&PERE %%ﬁ M904 and the seali ng conponent 106 in FIG

m_ IR part'CwHGsJﬁ?]i’rBti natandamfsg@.ma,{]rhthw lbéin@ﬁrﬁseﬂ@bmltbgmﬂt |
iC i ncl u the encl osu e sea onent an

pot ent @HWOH@& From & s0goses Yiodid SO oA & a'mrgspfapw

mat i ng rrermbsd%td Aabxérhplaby anbaanﬂm ofﬂ@tmvartﬁ%ﬁ Wiehprinifeatefdd RéL

conponent 106 en consi dering seal i ng conponent 106 al one, the
encl osur e ateedia 134 %%ﬂ@ﬂﬁ@amﬂmﬂl%“h@ntb@?ls ablg teeicedhe gedlgur e 104

S _ext ernaionidhrihe 106 % adss iR AliENos KHoasd RfindAe SheBELRANG4 Crhe

seal i ng conp In conj unction e enc osu_re 4,
such as twingw@ads! ¥ isanorergensugliy an externabmeling mrembigyain thabihisiant er nal

of it 3 heroer SeF Aee AR Po4ihE obboninf' 0% o Jhetiy BrER S Y

PCT/ USZOO&é@[h@B@npéndamt ‘gmne'l’hd prirtheads 822 mag begrerbofeart inkie$-psatilg Wi t h
the encl O rwﬁ:alguch as an inkjet printer, where may be instances of the enclosure 104
for each different color of ink used in the device for forming images on media.
The fluid 108 encased within the enclosure 104 may be ink in one

20 embodiment. The enclosure 104 may be considered an ink supply, or a part of
an ink supply, in one embodiment. For instance, the dotted line 107
surrounding the enclosure 104 and the sealing component 106 in FIG. 1Ain
particular is indicative of an ink supply in one embodiment, which may include
the enclosure 104, the sealing component 108, and potentially the fiuid 108.

25 The enclosure 104 is also generally a mating member, in thatitis a
member that mates with the sealing component 106. When considering the
sealing component 108 alone, the enclosure 104 is an external mating member,
since the enclosure 104 is external to the sealing component 106. When
considering the sealing component 106 in conjunction with the enclosure 104,

30 . such as two parts of an ink supply, the enclosure 104 is an internal mating
member, since the enclosure 104 is a part of the same supply of which the
sealing component 106 is a part.



that the fluid 108 cannot |eak or escape therefrom The sealing
conponent 106 is specifically inserted into a hole or other opening

of the enchasspgikts. In FIG 1A the needle 110 of thep@fisohiRshsd 02
has not yet been inserted into the 5g4enclosure 104 through t he

seal i ng conponent 106. As such, the sealing conponent 106 seals with
the enclosure 104 in FIG 1A, and the sealing conponent 106 can seal
wth itself to ensure that the fluid 108 cannot | eak or escape
t herefrom IS note hhat the needl e 110 has an i nner channel

ext endi ng acr oé@ geperaldhg SRalY ¢BRORENLA0P seals vt the epglosyre Hidsq ed
into the kfaenelRii68 sdhotiidak & Rbfe IHerdf&GRs Sl'hbhééaflhg’ b&n&@ﬁerﬁﬂms ed

therein. As such, the needle 110 may be considered t

needl e, ar®specifieally igeartacdnioya holerRiativey apenterof tlDfPleF$|9§Uf§11@4 tlhe
needl e 11 h ed
"o the enct abt Pt RS oEfte priichd 1th RAREGE! Bpe Flsted g e

i ndi catded anglaskiee 404 ddwomglztheo:sealrng cnEpdhentl . | As sudhg thesealingough t he

oaul 0011 AR 10 Realk MR8 cobBGATRANG TG IR, 858 HE i’ ",
ool | mg sappeoneht 408 van seabw i itectitn @ "Bgﬁdélﬁmfg?dsgg?'?d‘%‘?dﬁ@?rhe
oral oogr C EREPS Biershein. JLRrORS! IR HETIRRENS B0 b3S An FeBAnnY0 | he
needl e 11Qx@dndifgadross ith et 83 thdtl‘i)vHélnCﬂ‘re Ineedlehel N8 allefted 1Roqhe t he

printhead 102 has been c | etely erted into the enclosure 104
t hr ougﬁ t HEICOSHIG HBE Bﬁﬁg’mﬂﬁem aongss ﬂ?% we dR8 encazediferRine Aa sueh. the now
abl e to aGRRSfk 1mrﬁa§/tuéicom,§ie@@&ﬁ§8éiawonawehh% aRd%H %ktr&erg&éu

t hrough the needl e 110 thereof. The seal I ng conponent aln
seal s wi t in@dichmeRrwesieedl e 110 and the enclosure 104 so that the

fluid 108 Cannﬁ’héeﬁ AL n%é&l%pﬁoAfﬁh@hﬁathéa&’110§£§pﬂ§8‘ﬂ ce’sé%fﬁfam he

printhead 102 is 1 n the process of be renove e enc
104 t hr oughsartes inteethieregctosorpe hiddh thradgh tha$ealimgibcmpenlen:tyl 0Bhas ar r ow

120 5. RARRa S B PESNE R PR MR Mo BOTERE)
that the fdonipbnefs? wnheseammmnpmpee s@hlswith the ieSdisl1 1 sd that e
ggﬁpz;glnlt tlﬁ%ﬁ f’ﬁ]té} ?%lkl %sp:a%en ngg)L?sr fir? HEd1 éjl{hérgearg a(l) Iag of
sealing being performed by the sealing component 106: the sealing component
106 sealing with the enclosure 104, and the sealing component 106 sealing with
20 the needle 110 of the printhead 102.

In FIG. 1C, the needle 110 of the printhead 102 has been completely
inserted into the enclosure 104 through the sealing component 106. As such,
the printhead 102 is now able fo access the fluid 108 encased within the
enclosure 104, through the needle 110 thereof. The sealing component 106

25 again seals with both the needle 110 and the enclosure 104 so that the fluid 108
cannot leak or escape. '

In FIG. 1D, the needle 110 of the printhead 102 is in the process of being
removed from the enclosure 104 through the sealing component 108, as
indicated by the arrow 124. As the needle 110 is removed through the sealing

30  component 1086, the sealing component 1086 still seals with the needle 110 so
that the fluid 108 cannot leak or escape. Thus, in FIG. 1D, there are still two

acts of sealing being performed by the sealing component 106: the sealing



WD 2006/ 116698 PCTI US2006/ 016288 5 conponent 106 sealing with the
encl osure 104, and the sealing conmponent 106 sealing with the needle

110. After yapsohgisgpsace of the process depicted in FIG ﬂcﬁlsmlgjg@
needl e 110 is conpletely renoved fromshe enclosure 104,

enclosure 104 is again in the state depicted in FIG 1A Thus, t he
sealing 5 conponent 106 can again seal with itself, such that the
encl osure 104 prevents the escape of the fluid 108. FIGs. 2A and 2B

show a nore ecifi r’rgleme tion of an _exe ary _printhead
adapt er 2P Frﬁ@ &82kg Wit nelagiee 1Pt %ﬁéﬁ@m@%m@ﬁmﬂﬂ@
encl osure éb%ﬂn%fmth'tHé AedfR M2 ARa|peRBrRangRosans ?r&c%@@‘dé?fétébq%

according to an enbodi nent of the invention. rint head adapter
201 ul ti mdtiet Dranddhe apedie d Oiig cerspletaly ramovagefrgm |ﬂm peelgsure ] 04s theh
as via ass@d 'dég&t e 110A
and 1108, Ségg@gggﬁﬁ%ﬂ%‘gﬁWWe@% ?Jﬁgflgoaﬁor;tﬁrqgﬁfh%%ﬁﬁ %d 106B.
As bef & e,commenentil @6 £oB againessadiwith itaelf, suchéhairiiee esclosuréOD4maevénds

i nk, and ;tngﬁggﬁ%g%gﬂﬁgﬁm@y be an ink supply or 15 a part of an

i nk suppl e printhead adapter 201 is in the process
of bei ng mat ed FI@'sIEAtahd 2Bnshos e meoréGpevifia implemeeetioasof bhGkepplarkl OB

bei ng i nserted int nclosure 104 through the seali nent s
To6A and EbEeaddanioan ChSnE ML Wih Ao ko impner o fRa
print head exdiigues 180 bf @i 11086/ 5BAIRG d@nﬁﬂbnfeh% ABLeacd 066R anb@ﬁdlng’t@

t he needl es 110A _and 110B havin en jnserted into the enclosure

106 THPS LG STIBOUBIANE At hedmasHEn: J heduitiedg AR 20 WiiaaEhoEaaRen(

of FIGs. %ﬂﬁ&%%@ugkﬁ%%@ﬁﬁﬁﬁ@é@ﬁé%cﬁ%\ii‘éh%rte?ﬂ'thbé@aﬁ@l&e' eased
into the enclosure 104 as the bottom needle 110B draws the fluid 108

from t he dweEhgsr dheorareum rrpdiei? ‘s,%an%me%mfe@np@dlmg@\tww%
air to be ScPuid EorhBh IS PR |dor PAERHIpl P BT R g Y O
from t he dhekosiosere tBYMay derink, anddthe ienn_kasuml 1Q31rma§: beearwnk Isupplylme_
105 1 2%00f CLAP AT KRR Yenci osure 104, FIG 20 shows in detail a
portion of the leRibozAriae bidtheadcmiapter@0tids i the process of being mated
with the enclosure 104 via the needles 110A and 110B being inserted-into the
enclosure 104 through the sealing components 106A and 106B, as indicated by
the arrows 112. In FIG. 2B, the printhead adapter 201 has been mated with the
20  enclosure 104, via the needles 110A and 110B having been inserted into the
enclosure 104 through the sealing components 106A and 106B.

In the embodiment of FIGs. 2A and 2B, the top needle 110A may ailow
air to be released into the enclosure 104 as the bottom needie 110B draws the
fluid 108 from the enclosure 104, Having two sealing components 106A and

25 106B ensures that both needles 110A and 110B are sealed. Allowing air to be
released into the enclosure 104 as the fluid 108 is drawn from the enclostre
104 ensures that internal pressure within the enclosure 104 remains at least
substantially constant as the fluid 108 is depleted from the enclosure 104.
FIG. 2C shows in detail a portion of the enclosure 104, according to a
30 specific embodiment of the invention. As before, the enclosure 104 is intended
to encase fluid, such as the fluid 108 of FIGs. 1A, 1B, 1C, 1D, 2A, and 2B, and
may be or may be part of an ink supply. FIG. 2C depicts the enclosure 104 as



30 specific enbodi ment of the invention. As before, the enclosure 104
Is intended to encase fluid, such as the fluid 108 of FIGs. 1A, 1B,

IC, | D 2Avoa8dndskds and may be or may be part of an }Pﬂjf §%§951¥288
FIG 2C depicts the enclosure 104 as WD 2006/ 116698 PCT. US%I 06/ 016288

6 having features, shown here as castellations 252, within an
interior portion of the enclosure 104 wherein the sealing conponent
106 is to be inserted. In this exanple, castellations 252 are tabs,
or a tabbed tor%§tion of grooves or notches, extending around the

i nterior pB"f“{'ri‘Q) %?re?h%’?%’\’ﬂ;h@'@ﬁ%"%'ﬁﬂpﬂ%?ﬁzmmﬂhaﬁ intadorgeaytiomgr
conponent  #aGricosife 164 Whetsih e sérémg%ﬁ{ep?nbﬁf 1o t69é i ihgujj&._

t he seal ing conponent 106 can be inSert Into the enclosure 1 I n
a nore sec@famplaneratelaiionsi2b2ane tass oeh fahbiegfermatom afgreovestor

ot herw se : i Cular ' i, . NS
Cher e 1 TOEAS oxerbifPald Rl 576 ndRFbonith orifte bRASGEPRAIir v
seal i nd 10thesepling compoBented06istio be irdeliedt o be conpl etel y seated. For
i nst ance, ther ' I t endi.ng_ar ound_.t i nt.erior
borton ot e IEEdstBfaRns 2s2Grale haf e o BhBoMn R R ' 06
ibs to be ijinseﬁé@ihtg Memﬂmh 'U’lelt’f_OVl/rhh ahnérb%ecel%agigmﬂbaﬂ?ﬁﬁ[@élbaétléﬂ‘atioﬁst0
e presse nserting, the sealing conponent intg the sealin
Somonent AFLWatE hoTaheaisS BRANE AP, WhRA he thales Sompopsn £06
except agajssdertdden®othb@relufe 10£ i ddnsk irfbpdiesuthahatbe GRERRNENt

106 no{ bei n completely seated. By conparison, the presence of the
cast el 1%t i ¢arapanent 406 50RY aoihe able te be camplalalysgatsd. s inflarges dheye

grooves t hepeek.a sQid %ﬂ?cﬁﬁ@h?d’uﬁd%&ﬁﬁﬂﬁ?tﬂoﬁ%& ofitfle %Hgl%sﬁl% 51

more conpletely seated. T I's, any air that rapdpl)\g during 20
i nserti on wWithin pdricfetiis saplibg epewenentitls i 4» be dnsedigdcandvagaingt whigh the

notches "SRR oot 105 BAEAE BN Eing O o cHEPRBRLASY
104 as f arinsthetseating compseentt 106 rgeay trapdirtsuch thet the ajplhas eloyheeatedo
ol entht SR SAPRE Sar 8. 284 B ee At cmiaiit Ag8 Agtbring
exenpl ary emiyddieheséated. t he i nvention. FIG 3A shows a top
perspective vi e‘% 8£mfngﬁsosn?%%é Bx%sgr?c SP tﬁgtca%t%ﬁéﬁomezréaghows such air to
be lodged on the notches or grooves thereof, so that the sealing component 106
is able to be more completely seated. That is, any air that is trapped during
20 insertion of the sealing component 106 can be fodged within the notches or
grooves of the castellations 252. As such, the sealing component 106 may be
able to be pushed inward within the enclosure 104 as far as it is supposed to
go, and thus be completely seated within the enclosure 104.
FIGs. 3A, 3B, 3C, and 3D show a specific implementation of the sealing
25 component 1086, according to an exemplary embodiment of the invention.
FIG. 3A shows a fop perspective view of the sealing component 106, whereas
FIG. 3B shows a bottom perspective view of the sealing component 108. FIG.
3C shows a cross-sectional side view of the sealing component 106, where the
needle 110 has not been inserted into the sealing component 106. FIG. 3D
30 shows a cross-sectional side view of the sealing component 108, where the
needle 110 has been inserted inio the sealing component 106. The sealing
component 106 may be fabricated from an elastomeric material 302, such as



FIG 3B shows a bottom perspective view of the sealing conponent 106.
FIG 3C shows a cross-sectional side view of the sealing conponent

106, wherewd a6l € 110 has not been inserted into tfﬂ@r/ﬁ%{;é/d’i 88
conponent 106. FIG 3D 30 shows a cross-sectional side view of the

seal i ng conponent 106, where the needle 110 has been inserted into
t he sealing conmponent 106. The sealing conponent 106 nay be
fabricated froman elastoneric material 302, such as WO 2006/ 116698
PCT/USZOOGQ%%6288 7. rubber or_ another elastomeric material. In
descri bi ng™PRET SeaNStheT elasignimsicimatey): Jp deserbingsiie saaling comprReniD,

primary rei@g eneiesd. SATBEE3t0ahdeDCpafiEry RRGERANRIMmadER el FI Cs.
3C and 3D, with supplenental reference as needed to the perspective

] 1PPI ¢ >
vi ews: of FIRgSionaiside uiewss. of I @re3G aari3hy Witbrivenlsmentalgefesenceaext er i or
si de surf aggo tﬁ@ﬁ@l'sp'ee&\?é@ibﬁg oﬁgléé%ﬁgﬁd 889 conponent 106 into
an external or internal "mating nenber, such as the hole or opening
of the fncl osurEhelsepling adappasest 19t hasacextetiar sileBurfac€304ntipbnD, t he

ronber - rapeSH o i setifa SSmiEErtlce 55 tn Bimd R ipdingl hips ™ ' "
co][rponent m@mbe’a simhiasethemoleeaxscbpsmg? @Tthglegclgeaﬂé'l (F: 9% ﬁaﬁieléldbry t he
306, ) ere the, ho or
opent ng. ofFIndAn1B! 16" A, i prtemi <BSeyage Aitstinge 24 BesEo® bot n
round in séwdeith thiseR&irReRembERY ThE! IS R8It IRCnambl AfatsoRls theT he

seal s jndicated by the reference nunbers or arrows 306 and 308 are
15 t hefOpr i %ﬁéﬁipg §9§1P§nea1r f GRtp dsfinerat Ieast ape of the sealssindicatast Rolbewi t h

the mati NGefdfBARS AumBbR Sirfdivd f@@a,ml b9 30MANGEthd RBlei ot o Bﬁﬁpto?g s

That is, the exterior side surface 304 of the sealing conpbnen

i s desi gndfie sertingamenther apdthe sealiap campeneyt 10banediath cowwl inshspes or
arrows 30 | eal i ng conponent 106 is

i nserted ﬁﬁ?%g?ﬁégnnﬁfgge%%%re ;h/u@(;%%gréi son, 20 the seal indicated
by the ref er encesgaieindmated bytheeferanse oumbers orcrrdves 3@Ranch 808 aren

hat e, S iy SR AR R felel e AL RN 22, o
i nto the maembgr intewhiéoh, theseabnglesmporzd 106 isrimseridet Thht ik ntheextarirt
two par agrs?é)g Surface 304 of the sealing component 106 is designed so that the seals
indicated by the reference numbers or arrows 306 and 308 are defined when
the sealing component 1086 is inserted into the mating member. By comparison,
20 the seal indicated by the reference number or arrow 310 may or may not be
defined, in that the exterior side surface 304 is not necessarily designed so that
this seal is defined when the sealing component 106 is inserted into the mating
member, as is described in more detail in the next two paragraphs.
When the sealing component 106 is inserted into the mating member, the
25  seals indicated by the reference numbers or arrows 306 and 308 are defined
because the elastomeric materiai 302 at these portions of the exterior side
surface 304 are pushed or compressed into a compression region 312. The
compression region 312 is a groove notched or otherwise fabricated within, and
defined by, the exterior side surface 304 so that the elastomeric material 302
30  can so compress into the region 312 when these seais are being defined. By
comparison, the region 314 may be a compression region defined by the

exterior side surface 304 into which the elasiomeric material 302 is pushed or



When the sealing conponent 106 is inserted into the mating nenber,
the 25 seals indicated by the reference nunbers or arrows 306 and

308 are defygadsfigrause the el astoneric material 302 HER
portions oytﬁg exterior side surfacg 304 are pushed ?C'féonpfﬁéoslgzg%

into a conpression region 312. The conpression region 312 is a
groove notched or otherw se fabricated within, and defined by, the
exterior side surface 304 so that the elastonmeric material 302 30 can
so conpress into the region 312 when these seals are being defined.
By conpar§oSdresserbinteynere thesegbidenified Rivihgrefosenne numberd1def i ned by
the exterisaefigségle surface 304 into which the el astoneric materi al
302 is pushed or WO 2006/ 116698 PCTI US2006/ 016288 8 conpressed into
where the seal Holensrsthedegipnt3d, ard thecares identified bg tige referedeé nnaber

However, t | . ' ef he reference
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i o} e seals

conponent 6, w thout affect] the functiona g .
Cdentifi ecPJfg@e sRAINGQmRRTaat ah&%@w aflgringge Serstanaliteobthe seasi s
vay, the ifesfrl ydaBhbfet@tbedNuriihists of GRORE BOEHHIEIR. Oh tRIE VWS thal 0 may

or may not be defined, depending on the manufacture of the sealing
conporiént segbidentifipd R thepieierener NuRPEF PLArewsi3 18 maysenaonoidie t he

seal i ng C%@ﬁﬁa&,naea&@;@ofﬁg@g@gggm }Sft?@%%%ﬁn%égrpb?ﬁéntaloﬁser s

able to easily determ “ope orientatio he "seal i ng
conponent 106 \khsthermoies thengdetieside sorfadee3vhef thg seslingeedreponertid 06

sealing c : | . b I nserted
oeal 19, BTy S Bhho s e el e e i
portion afienhtedionesflthe gealimgpmngunehD 606 wdhien dtie thshytet! eto dhe maging10 i s
first jinserted into the matin r d.the_poLtio f. the
seal i 5 coBREh: Meetaing mmiment 106 REFER 3e S804 €9 ADds 1Lke | ast
into the nmddreg imRMbematiitemestieowith Hspsrificalichiion bsudtomat terRAticH
orientati o? regl qn defi ned b¥ éhe-eXtﬂ,' or side surface . .
of the sealing component 106 indicated by the arrows 310 is first inserted into
the mating member, and the portion of the sealing component 106 indicated by
the arrows 306 is inserted last into the mating member. The region 314 may
20  thus be considered an orientation region defined by the exterior side surface
304 to render the shape of the exterior side surface 304 asymmetric, so that the
user is able to easily discern the proper orientation of the sealing component
106.
Another mating member, such as an external mating member like the
25 needle 110 of the printhead 102 of FiGs. 1A, 1B, 1C, and 1D, is insertable into
the sealing component 108, as indicated by the arrow 316 in FIG. 3C (as well as
the arrow 122 in Fig 1B), and as specifically depicted in FIG. 3D. The sealing
component 106 has an interior surface 320. When such a mating member is
inserted into the sealing component 1086, the interior surface 320 defines at
30 least iwo seals with the mating member, one seal indicated by the arrows 322 in

FIG. 3D, and ancther seal indicated by the arrows 324 in FIG. 3D. It is noted



304 to render the shape of the exterior side surface 304 asymmetric,
so that the wuser is able to easily discern the proper orientation of
the sealin t 106. Another mating nenber, suchp 06/016288
ext er nal ngst“?%“gp@nggn%er |i ke the -25 needle 110 of the pr?ﬁp ead 102
of FIl Gs. IA 1 B, 1C, and 1D, is insertable into the sealing
conponent 106, as indicated by the arrow 316 in FIG 3C (as well as
the arrow 122 in Fig 1 B), and as specifically depicted in FIG 3D.
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| ubri cit i mgﬁﬁmnngqrmcﬁm%rﬁﬁfmé ¥Rsef of éﬂ*ﬂfth E)eBP H@ar‘:’c bé B84
enbodi nent. As the fmating ne i's further erte Into e sea |ng

conmponent @G’@eeml‘?o@'ﬁ'@%nters a slit 326. General ly the sl |t 326 is a
piercing of thexs#lhaghg member is further inserted into the sealing component 108,

it encounters a slit 326. Generally the slit 326 is a piercing of the sealing
component 108 thereat, such as resulting from inserting a round needle into the

20  sealing compenent 106 to result in the slit 326. The slit 326 may thus in one
embodiment be round or partially round in shape. Itis noted that a slight gap is
depicted between the needle 110 and the sealing component 106 in FIG. 3D so
that the slit 326 can be more clearly depicted in FIG; 3D. However, in actuality,
this gap may not be present.

25 Prior to the mating member reaching the slit 326, the interior surface 320

- of the sealing component 106 defines a seal with itself as indicated by the

arrows 338 in FIG. 3C. That is, elastomeric material 302 of the sealing
component 106 exerts sufficient force at bath sides of the slit 326 to define the
seal indicated by the arrows 338 in FIG. 3C. This seal prevents fluid at the

30  bottom side of the sealing component 106 from escaping or leaking.

Once the mating member encounters the slit 326, it pushes through and

past the slit 326 to reach the fluid at the other side of the sealing component



conponent 106 thereat, such as resulting frominserting a round
needle into the 20 sealing conponent 106 to result in the slit 326.
The slit 3 I n one enbodi nent be round or d
i n shape. ﬁ? 'S %%$%§ that a slight ggp is depicted be?ggﬁﬁﬁm%&%ﬁg
needl e 110 and the sealing conponent 106 in FIG 3D so that the slit
326 can be nore clearly depicted in FIG 3D. However, in actuality,
this gap may not be present. 25 Prior to the mating menber reaching
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access this . e Interior surface of the sealing conponent
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regi on ression region 328 is a groove or notch renoved
fromor ot ﬂ‘@swmISfabrhemﬂ@effl thin, and defined by, the interior
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108, it may be removed by being puiled from the sealing component 106. As
the mating member is pulled from the sealing component 106, the seal identifi ed

20 by the arrows 322 is first broken. However, at the same time the seal formed by
the interior surface 320 with itself, identified by the arrows 338 in FIG. 3C, is
defined, so that the fluid to the other side of the sealing component 106 does
not leak or escape. This seal formed by the interior surface 320 with itself, at
the slit 326, is formed at any time when the needle 110 is not inserted at least

25 partially into the slit 326. Thus, after the needle 110 has been removed from the
sealing component 106 past the slit 326, the seal identified 'by the arrows 338 is
formed. Similarly, while the needle 110 is being inserted into the sealing
component 106, but before it has reached the slit 326, the seal identified by the
arrows 338 is formed. Likewise, when the needle 110 is not inserted at all

30  within the sealing component 106, this seal is formed.

The protrusion of the elastomeric material 302 at the interior surface 320

indicated by the arrows 324 serve further functionality in addition to defining a



t hese seals are being defined. Once the mating nenber has been
inserted into the sealing conmponent 106, it may be renoved by being

pul I ed fronyphhsshgbd N9 component 106. As the mating d
pul l ed fromthe sealing conponent 106,;the seal identifi ggﬁ]% O@OIGZSﬁ

arrows 322 is first broken. However, at the sanme tine the seal forrred
by the interior surface 320 with itself, identified by the arrows
338 in FIG 3C, is defined, so that the fluid to the other side of
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seal i ng conponent 106, this seal 1Is f rmed rotrusi of the
el ast oner i €oMREBENI08302 at the interior surface 320 indi cat ed by
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and denoted by the arrows
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by the arr @wsse3?Riehfifdd B 8L s 324 is defined by the interior surface 320 with

the mating member, and next the seal identified by the arrows 322 is defined by
the interior surface 320 with the mating member.

20 FiG. 4 shows a Qraph 400 depicting the relatively low insertion force

" needed to insert a needle, as the external member, into the exemplary sealing

component 108 of FIGs. 3A, 3B, 3C, and 3D, according to an embodiment of
the invention. The graph 400 depicts the force needed to insert the needle on
the y-axis 404 as a function of the relative distance at which the needle has

25  been inserted into the sealing component 106 on the x-axis 402. The line 408
depicts a force-distance plot when the needle is inserted at the proper end of
the sealing component 106, as indicated by the arrow 316, with the assistance
of lubricating fluid to push the needle past the region of the interior surface 320
indicated by the arrows 324 and the arrows 322. The line 408, by comparison,

30 depicts a force-distance plot when the needle is inserted at the opposite, wrong
end of the sealing component 106, opposite of the arrow 316, such that it
encounters the slit 326 first before the region identified by the arrows 324.



next the seal defined by the interior surface 320 with the mating
menber denoted by the arrows 324 is broken, as the mating nmenber is
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seal i ng conponent 106, where first the seal identified by the arrows
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and next the seal identified by the arrows 322 is defined by the
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regi-on the needie the force needed to continue pushing the needle through the sealing
component 108, past the region of the interior surface 320 identified by the
20 arrows 324, continues to increase. As such, these two forces are additive.
Having the forces non-additive, as in the line 4086, is advantageous because
ultimately less force is required in total to completely push the needle through
the sealing component 108, and less force is required at any given time to
continue pushing the needle through the sealing component 108.
25 FIGs. 5A, 5B, and 5C show a specific implementation of the sealing
component 106, according to another exemplary embodiment of the invention.
FIG. 5A shows a top perspective view of the sealing component 108, whereas
FIG. 5B shows a bottom perspective view of the sealing component 106. FIG.
9C shows a cross-sectional side view of the sealing component 106. The
30 sealing component 106 is again fabricated from an elastomeric material 302,
such as rubber or another elastomeric material. In describing the sealing
component 106 of FiGs. 5A, 5B, and 5C, primary reference is made to the



10 of the interior surface 320 indicated by the arrows 324, before
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force needed to insert the needle through the slit 326. By
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can so compress into the region 312 when these seals are being defined.
The région 314 is a manufacturing tolerance region, the dimensions of

20  which do not affect definition of the seals identified by the reference numbers or
arrows 306 and 308. As such, the dimensions of the manufacturing tolerance
region can be varied during manufacture or fabrication of the sealing corﬁponent
108, without affecting the functionality of the seals identified by the reference
numbers or arrows 306 and 308.

25 The exterior side surface 304 of the sealing component 106 is
asymmetrically shaped, so that a user is able to easily determine the proper
orientation of the sealing component 106 when it is inserted into the mating
member. The sealing component 106 of FIGs. 5A, 5B, and 5C is to be inserted
into the mating member bottom end first. The region 314 may thus be

30 considered an orientation region defined by the exterior side surface 304 to
render the shape of the exterior side surface 304 asymmeiric, so that the user is
able to easily discern the proper orientation of the sealing component 108.



this mati ng menber. That is, the mating nenber mates with the sealing
conponent 106 to define at | east one of the seals indicated by the
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3A 3B, 3be %%dmating member as it is inserted into the sealing component 106, results
in the mating member being guided further inward into the sealing component
106. As the mating member passes the region of the interior surface 320
20 indicated by the arrows 324, the interior surface 320 defines a seal at this region
with the mating member. This seal may be considered an annular seal where
the interior surface 320 and the mating member each have a round shape.
As the mating member is further inserted into the sealing component 106,
it passes the region of the interior surface 320 indicated by the arrows 322. The
25 interior surface 320 defines another seal at this region with the mating member.
This seal may also be considered an annular seal where the interior surface 320
and the mating member each have a round shape. Thus, there are fwo seals
defined between the interior surface 320 of the sealing component 106 and the
mating member: the seal identified by the arrows 324, and the seal identified by
30 the arrows 322.
Having two seals defined between the interior surface 320 of the sealing
component 108 and the mating member inserted into the sealing component



3D. For instance, the region 314 of the exterior side surface 304 is
| ocated 5 towards one end of the sealing conmponent 106 in FIGs. 5A,

5B, and 5Cwo¥fgiRess the region 314 of the exterior sidgepyts 394
is located at the other end of the sealing conponent 10% [lﬁn 0%.

3A, 3B, 3C, and 3D. Another mating menmber, such as an external mating
menber |ike the needle 110 of the printhead 102 of FIGs. 1A | B,
1C, and 1 D, is insertable into 10 the sealing conponent 106. The
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efines angt her,.seal at this, region with the mating nmenber. This sea
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seals defined between the interior surface 320 of the sealin

conponent RFEN@FAMPREENHIG, Wi Rredtidentifien by deaiprrowe S2dis bepkey. 3&1@
ar r ows)532450taf that e SRRY of fRRbiIsEhRAs MWerddy \%%n ﬂier &Tflﬁs Afe? eihg\ﬁbﬁrgec} wo
of the sealrn

seal s defined between the interior surface ) [
conponent Wo® insertionof the serlingeatiponenisila, aderafitst thecsesd identitied by

conponent O 2R bUGRWARC] bl RePMedrfdt §aft8ce 320 with the mating member,

' and next the seal identified by the arrows 322 is defined by the interior surface
320 with the mating member.

20 Finally, as the member is further pulled from the sealing component 108,
the mating member passes the protrusion of the elastomeric material 302 at the
interior surface 320 indicated by the arrows 325. As the member is being pulled
from the sealing component 106, any fluid, such as ink, remaining on the sides
of the mating member is at least substantially wiped off, or cleaned, by this

25  protrusion. That is, the arrows 325 denote a wiping region defined by the
interior surface 320 to at least partially clean the mating member as it is being
removed from the sealing component 106.

it is noted that the sealing component 106 of FIGs. 5A, 5B, and 5C does
not self-seal when a mating member like a needie is removed from or has not

30  yet been inserted into the sealing component 106. This is in comparison to the
sealing component 106 of FIGs. 3A, 3B, 3C, and 3D. The sealing component
106 of FiGs. 3A, 3B, 3C, and 3D features a self-seal capability, where the slit



106 provides for redundancy. If one of the seals should fail, the
other seal is still present to prevent fluid | eakage or escape.

Furt her nor gyo bddgfedl S | ndicated by the arrows 322 andpdggisAb&oisass
defi ned because the el astoneric materijal 302 at these portions of

the interior surface 320 are pushed or conpressed into a 5
conpression region 328. The conpression region 328 is a groove or
notch renoved fromor otherwi se fabricated within, and defined by,

the interi
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being renpbve romthe sealing conponent 106. It js noted that the
seal i ng cobgiwmeentthesstwst matioe members isclean dHowevriell 9eeralskptp naging

b oaes FR SRR sl 80 R, ot SRR ol sl e
to the sealing lefwe)tinarrleeﬂ:ﬂ@sansﬁ@mtcsth;e seplingmpaaersCo6THe kadlal i ng
conponent and the exterior bottom surface 330 thus define a seal indicated by the arrows
20 332 so that fluid cannot escape through the sealing component 106. When the
needle is inserted into the sealing component 1086, it pushes this ball down into
the enclosure or supply into which the sealing component 106 has been
inserted. Therefore, the needle is able to access the fluid. When the needle is
again removed, the ball via its spring-loaded nature pushes or presses against
25  the exterior bottom surface 330 again, to redefine the seal indicated by the
arrows 332, so that fluid cannot escape through the sealing component 106.
Two other features of the sealing component 106 of FIGs. 5A, 5B, and
5C are notable. First, there is a slight indentation, or notch or groove, within the
interior surface 320 of the sealing component 106, indicated by the reference
30 numbers 329. This indentation serves to separate, or decouple, the
functionality of the seal defined by the exterior bottom surface 330 with the ball,

as identified by the arrows 332, with the functionality of the seals defined by the



106 of FIGs. 3A, 3B, 3C, and 3D features a self-seal capability,
where the slit WD 2006/ 116698 PCT/ US2006/ 016288 16 326 t her eof

defines a seaboohichosl tSelf when a mating nenber is renoyepubiopdifias
has not yet been inserted into the sea}ing conponent 106. Such

sealing of the sealing conponent 106 is desirable to ensure that no
fluid escapes or |eaks fromthe sealing conponent 106 when a mating
menber is renoved fromor has 5 not yet been inserted into the

seal i ng co onent 10 0 t.
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inserted. Therefore, the needle is able to access thglaflwd V\h&n t he
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322 and 324. Thls notch 321 helps to define the wiping region identified by the
arrows 325 within the interior surface 320. Furthermore, the notch 321 isolates
20 the seals identified by the arrows 322 and 324 from the top of the sealing
component 106, Any irregular pressure on the top of the sealing component
106, such as resulting from a user pushing on the top of the sealing component
108, is thus less likely to affect the ability of the elastomeric material 302 to
define and maintain the seals identified by the arrows 322 and 324.
25 FIG. 6 shows a specific implementation of an internal mating member
601 pressing against the exterior bottom surface 330 of the sealing component
106, according to an exemplary embodiment of the invention. The mating
member 601 includes a ball 602, as has been described, and a spring 604, The
bali 602 is spring-loaded by virtue of coupling with the spring 604. As depicted
30 in FIG. 6, the sealing component 106 has been inserted into the enclosure 104,

such that its exterior side surface 304 defines seals with the enclosure 104 so



interior surface 320 of the sealing conponent 106, indicated by the
reference 30 nunbers 329. This indentation serves to separate, or

decoupl e, tigafoifshdsonal ity of the seal defined by the gxtgtdopd
bottom surface 330 with the ball, asigdentified by the arrov(\)/s 931%2288

with the functionality of the seal s defi ned by the WO 2006/ 116698
PCT/ US2006/ 016288 17 interior surface 320 with the needle, as
identified by the arrows 322 and 324. Such decoupling neans that the

seal s af for r el at t e needl e
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I mpl enent ati on an 1 nterna
component 106, the spring 604 pushes the ball 602 towards or against the

exterior bottom surface 330, so that a seal is again defined by the exterior

20  bottom surface with the mating member 604. Thus, at no time can fluid leak or
escape through the sealing component 106 along its interior surface 320. At
any given time, either the interior surface 320 is defining one or more seals with
the needle, or the exterior bottom surface 330 is defining a seal with the mating
member 601.

25 FIG. 7 shows a method 700, according to an embodiment of the
invention. The method 700 may be performed relative to the sealing component
of FIGs. 3A, 3B, 3C, and 3D that has been described, or it may be performed
relative to the sealing component of FIGs. 5A, 5B, and 5C that has been
described. The sealing component is first oriented by a user relative to an

30  opening of an enclosure, based on an orientation region of the sealing
component (702). The sealing component can then be inserted into the

opening of the enclosure since it is now properly oriented and thus inserted right



601 pressing against the exterior bottom surface 330 of the sealing
conponent 106, according to an exenplary enbodi nent of the

i nvention. wihsob@iskssd member 601 includes a ball 602, agrdRedAess
described, and a spring 604. The bal ko602 is spring- | oaded by virtue

of coupllng with the spring 604. As depicted 30 in FIG 6, the
seal i ng conponent 106 has been inserted into the enclosure 104, such
that its exterior side surface 304 defines seals wth the encl osure
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bal | I602 t%ﬁfn@%gﬁ?po‘ﬁ@gt tgsdonﬁfii‘ress Bﬁberdmprb?ubmmgimﬁ b?@ﬁn%fhr ﬁﬂdﬂdﬁdﬂat
a seal is ain i ne xterior 20 battom surfa
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the sepdi nﬂv&@@mgmﬁtﬂtthéﬂéeabwgu¢de%siloﬁt 8% e nsadd ROAsSIRSY infy theany
given tine, either the interior surface 320 is defining one or

seal s wi t hsealing gaEpanent Gy16).nEURe@Iare, ingwersRbedimers & tl}esse
defining a.5aabndMtidiHaR6r PRIS. BR, 5B, and 5C, insertion of the needle into the

sealing component causes the needle to push away a ball from the exterior
bottom surface of the sealing component (718).

20 At some point, the needle is removed from the enclosure (720). For
instance, the needle may have been used f{o fill the enclosure with fluid, or the
needle may have been used to extract fluid from the enclosure, such that either
such process is finished, and the needle removed. 1n one embodiment, where
the sealing component is that of f-’le. 3A, 3B, 3C, and 3D, removal of the

25 needle results in the interior surface of the sealing component defining a seal
with itself via a slit (722). In another embodiment, where the sealing component
is that of FIGs. 5A, 5B, and 5C, removal of the needle results in the ball
pressing against the bottom exterior surface of the sealing component (724),
such that the bottom exterior surface defines a seal with the ball (726). Finally,

30 a wiping region of the sealing component at least partially cleans the needle as
the needle is removed from the enclosure through the sealing component (728).



menber 601. 25 FIG 7 shows a method 700, according to an enbodi nent
of the invention. The nethod 700 may be perforned relative to the
seal i ng corpepiiiceelf Fl1 Gs. 3A, 3B, 3C, and 3D that hasp@fpthoosnisass
described, or it my be perforned reb@tive to the sealing conponent
of FIGs. 5A, 513, and 5C that has been described. The sealing
conponent is first oriented by a user relative to an 30 opening of an
encl osure, based on an orientation region of the sealing conponent
(702). The seal It@n%ﬁﬁﬁé}%ﬁh&@&s%:%%ﬁic%?nﬂd&%ﬁéﬁt@%&b@rbgebhﬁlstrgfé%rﬁ

of the encl osure since s n roper orient an hus 1nser

ri ght WO 2dessribbadeseinCi bz appetizisBby twssiad erdipary B8Hl)in thenarélhaton

fth | |
ol ophf AreBaRRBAEcad i BefiRte Bin Sdnd BHfRERe iR Sl fed
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res ti I N the exterlor side surface er i ni a st on sea
b HaY oo ineria of IeameoB Vs teendreciing BaBlatof 10850 - 2hon

in FIG 7 ksmpbaéntBear Mk supplehaBhenBatbs Withdinihkjet isﬂmthéad SHEM inkfet
ink, either before or after the sealin nponent _has een jnserted

into the eREntyead somponaplugther gmbodimen %ﬁl‘i’ét'&'@}’%lﬂ“ecq“sbq emplayedin n
fluid afte d t
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needr o) nt 5T EREMStts ob hedftBadiniHHERC MBIy ik it A AhlenRBd ot
seal i ng coﬂp@mahtlmhsémlted astydnetheclamtseanidad quialeitie theseadl. | ng
conponent to conpress into a conpression region of an interior
surface of the sealing conponent (714). As a result, the interior
surface defines at least 15 two seals with the needle in succession,
as the needle is inserted into the sealing conponent (716).
Furthernore, in one enbodi nent, where the sealing conponent is that
of FIGs. 5A, 5B, and 5C, insertion of the needle into the sealing
conponent causes the needle to push away a ball fromthe exterior
bottom surface of the sealing conponent (718). 20 At sone point, the
needl e is renoved fromthe enclosure (720). For



i nstance, the needle may have been used to fill the enclosure with
fluid, or the needle my have been used to extract fluid fromthe
encl osure, such that either such process is finished, and the needl e
renoved. In one enbodi nent, where the sealing conponent is that of
FI Gs. 3A, 3B, 3C, and 3D, renoval of thg 25 needle results in the
interior surface of the sealing conponent defining a seal wth
itself via a slit (722). In another enbodi nent, where the sealing
conponent is that of FIGs. 5A, 5B, and 5C, renopval of the needle
results in thévdddih: pressing against the bottom exterior surface of
t he sealing conponent (724), such that the bottom exterior surface
defines a seal Wi thseakng chmpénetz@@prisingi nal |y, 30 a wi pi ng regi on of

t he sealing conponent at |east partially cleans the needle as the
needl e i s removed from ¥H&sERETGIYFELt hr ough the seal i ng corrponent
(728). WO 2006/ 116698 PCT/ U82006/0%6288 %0 It .is np edft

al t hough speci fic enbodfHfEftY $asuiHedihs dgergregaaige 2kt bed
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that any arrangenen to.achi
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sone 5 enbodi nent s iwkrtabkeeandnvent i on have been described in relation
to a sealing component for an ink supply that then nates with an
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of the present inverkmematiifmeebdre, it is manifestly intended that
this invention be limted only by the clains and equival ents thereof.
21 We claim 1. A seal Wmimmﬁm@ntidmmeioﬁihngaSwMCe:laasiaidtn‘élmi C

material; an exter 'dgﬁne§% Qrﬁnéféé&fn?ll%gox? nto w{l\'ﬁ éﬁﬁeae?}sBHi%ﬁ atémﬁ Ercb resgéa

define at |least three I nc 1 rst
mddl e first seal, vapingrisaef !bmeahng@mp@é@lmwwmt %lqnita# %‘?m’éﬂe@bﬁal

mat i ng nmenber i nto whi ch the sealing conponent is
wherein the compresSion region 1s defined as a first groove between a

first portion of the exterior side surface and a second portion of the exterior side
surface, a side profile of the first portion being collinear with a side profile of

the second portion,

wherein the first groove is a top-most groove within the elastomeric
material, where a top of the elastomeric material is a part of the elastomeric
material at which the second external mating member is inserted into the sealing

component,

wherein the first groove is defined between the top first seal and the
middle first seal, a second groove defined between the middle first seal and the

bottom first seal, the second groove being larger than the first groove, and

wherein the interior surface of the elastomeric material is at least
substantially curved where the second seal is defined with the second external

mating member prior io defining the second seal with the second external



insertable; and, an interior surface of the elastoneric material to
define a second seal and a third seal with a second external mating
menber insertable into the sealing conponent, the second external
mat i ng nenber being different than the first external mating nmenber,
wherein the exterior side surface of thg elastoneric material further
defines a conpression region into which the elastoneric material is
conpressed wupon insertion of the sealing conponent into the first
external mating nenbaihg maaber@hdreihies 4 @ E@SEMANY H1egd Mhere shedabhdesl as
a first groove bet a, first rtion of the exterior side surface
and a second porti\cl\)llgg%ﬂ‘neciwglté?( e%Aranlﬁc‘?’r‘msﬁp ea{m IGFPUSE wPon S S7 R Sﬁ?@ﬁ“?e of
the first portion bisfimyg vobithe sewad exparpahmatingintbebpr of i | e of the second
portion, wherein the first groove is a top-nost groove within the

el astomeric mat%er Tigissaligheamponent ofislapy Livrherca ag e severd extepat B#ting) i s a
part of the el ast oRBhbetis bBRE Rbdried n@ttheMAA IR c4HRnSE 4o the Qb Ralis Mat i ng
menber is inserted intgQ the sealing .conponent, wherein the first
groove is defined HEPHaAReimeriq gplaps fdie clgigmenieppigrigbwittiheieerends | ¢ st
seal, a second gr ogwenabl@fting@@dmbet ang @kt tho ehindisehll [s@efirct 5§ ths @@driopdieladehe
bottom first seal, tlhelstecond %rogv.ﬁ}tgei n Iarlgﬁr t.han the first
groove, and wher ei #f FFESPRESTBF ST AT EBH HRES LS BFRYTc nateri al
is at |east subst j . ' fined
w th the second%x?%%%ﬁjé é/(_}rrrr%? lﬁe\rég&ﬁtwgﬁie’r%ﬂ%l? ?‘3?63% g&?i%cf%%%ﬂﬁlgﬁ?ﬁ' second
seal W th the seconembexsbpingiemoged fopnthargalive aeyeponephdiryt digscadis | east
substantial | y cur viggkeWhel Rxilthe &880 B8Rdn, 1S defined with the
second external nmating nenber upon the second seal being defined
with the second 4extiereudihg doaipbigt sTRIFADET, . wherein Uke:x&8&d siddGuréospament  of

laim 1, wh i he . t I ti . i S bei .
Cheerted Into t he SEkPRCTEORDGHNR LR § Sin o BB aken. fusbfhions
defined by the i ntcémihtth ds wethffeeddhitibimer thd ﬁrsttse)aim_tdxchimeeahileab vamyf[ h the
second _external Rk, A RIRAR: v AR EX s WIS O RERL 4 def i ned by

or the W t

the interior surface efastoneric materi a € second
external mating sYera&&aling component of claim 1, wherein the exterior side surface of the

elastomeric material further defines an orientation region to indicate to a user that
the sealing component is properly oriented, such that the exterior side surface of

the elastomeric material is asymmetrically shaped.

6. The sealing component of claim 1, wherein the interior surface further defines a
lead-in region to guide the second external mating member as the second external

mating member is inserted into the sealing component.

7. The sealing component of claim I, wherein the interior surface further defines a
wiping region to at least partially clean the second external mating member upon

removal from the sealing component.

8. The sealing componen! of claim 7, wherein the interior surface defines the wiping

region and the second seal at a same portion of the elastomeric material.



3. The sealing conponent of claim2, wherein as the second external
mating mnenber is being renoved fromthe sealing conponent, first the
third seal is broken and next the second seal is broken. 4. The
seal i ng conponent of claim1l, wherein the exterior side surface of
the elastonmeric material further defings a manufacturing tol erance
regi on, dinmensions of which do not affect definition of the first
seal and which are able to vary during manufacturing w thout

af fecting funct I%ﬂﬂklséaﬂngﬁonﬁ)&&mfdfbﬁf&n ﬁmbremale u'ﬂs}e,r Szﬁ!ﬁl:d ﬂaﬂheeaﬂﬁment
of claim1, wherein_ the.

iy on i0 nt fu ?ﬁ Sla rle (a)te a11 e ?S;[o rr?ers!eg
material further Jd&FPHES é‘?% 6‘r‘ %P( 5% PR AP RGTG Ahategali Sna&‘ c‘% g User
that the seal i ng wompgnenbf ihs sqpomipeteinyl ntingmtrettr isubdischlivatcotpreent.
exterior side surface of the elastoneric material is asymetrically
shaped. 6. The dé&allisgliesnepoensatol olpingl, firtercompgifénee battory surfags te d¢fye

surface further deffR@SeAwith 8astdkfteh 00 ﬁl&ﬂhgl"f)rgs%abtl@c%alﬁﬁ %%gttom
external mating rrenber as the second external 'mating nenber is

inserted into the S¥& HFi ng conponent. 7. The sealing conponent of
claim1l, wherel e terior surface further

Fegion to'at Tedi RS rper LR Shtuhte erk s Bettrhl nenber
upon renoval frorﬂetduglets&ah:hngecomimcbmmlrds&ls The seal i ng conponent of

claim7, wherein the interior surface defines the w ping region and
the second seal 13tThgsshneecoppenciiod cloim k whereih dstiordsedl ¢s defnedby dle. 23 9.

The seal i ng compongitor Afriacd AlaWickvir WG GlsBokhemhBigr i or surface
further defines a conpression region into which the elastoneric

material is abl @3time bﬁhﬁg&lﬁﬂ@&ﬁﬁﬁﬁclmﬂmnwhdﬂéiﬂhé 510 Burfbr deffes § GEHM Geal

external mating ne o . the s ng _conpo 10. The sealing
conponent of ci ai rﬁ“ngl “S‘TI{J%‘:’H&'“‘ECS ?ﬁteﬁaﬂlﬁatﬁlg%@g%ﬁﬂ“gﬁ??ﬁgﬂoq BogEf i ne a
fourth seal w th afitthemaaekinethesdalingarbmparemmenber pressabl e agai nst the
bottom surface. 11. The sealing conponent of claim 10, wherein the
fourth seal is fléunide seokey doyponguicd dipimeld whereiny fitse fosee morddd @rgsert the t hi r d

seal s. 12. The se%kaoecgex@e%apﬁaaﬁfgyne%e&m@mzkéaammg{p@ﬁe& stutiﬁhﬁti?ﬁe sthongal

is defined by the interior surface as a slit - wthin the elastoneric

material. 13. The SS&HIFPHG: ERpate v 2 srcatdiProneedilde it hnwcay; ¢
further defines a ckemkiltohtis@Abmber into the scaling component such that the third seal is

defined.
15. The sealing component of claim !, wherein the elastomeric material is rubber.
16. A supply comprising:
an enclosure having one or more openings;
fluid encased within enclosure; and,

one or more sealing components fabricated from elastomeric material
and corresponding to the openings of the enclosure, each sealing component
capable of defining at least three first seals, including a top first seal, a middle
first seal, and a bottom first seal, with a corresponding opening of the enclosure,
and a second seal and a third seal with an external mating member insertable
into the sealing component, the second seal and the third seal defined by an

interior surface of the elastomeric material,



with itself when the second external mating nenber prior to insertion
into or after renoval fromthe sealing conponent. 14. The sealing
conponent of claiml1l, wherein a first force needed to insert the
second external nating nenber into the sealing conponent such that
the second seal is defined is non-addi4j ve with a second force
needed to insert the second external mating nmenber into the sealing
conponent such that the third seal is defined. 15. The sealing

conponent of claim1, V\@Ed’rﬁﬁﬁhéxtbﬁoﬁshcﬁ&ﬁmﬁﬂeﬁch@diﬁg bdthpohént fdgakar . 16

A supply conprisin an encl osure Vi N or jmore openings; fluid
encased within enc?cc?]é]ﬁreﬁs’oné?%’n ‘é’ﬂa]i’ thﬁgl?sg OmgegIs el ??E’@ffésﬁgg on
fabricated from el askoiepitbe axgtel naing nembtlerdioo the sqabmgpliongoreot, t he

openi ngs of the enclosure, each sealing conponent capabl e of
defining at |east threewhirgisthe sempression segloweli thegexigripogefsimfase ofzacl | a

mddle first seal 1seﬁiﬂgc<§nﬂ3%¥9r&ﬁdeé a f§§@4oovememe@a ﬁe{goﬁﬁa%ﬁﬁlbng
openi ng of the enclosure, a second seal and a third seal with an

external mating merfBERonss é‘%rfa&%qné a sgeppdpotioa oSbafAIHgr BdayEIremsidet he

second seal and therditk srehesBapodiel borRdolicarRith 4 MRS oSk £apg of the
elastoneric material,. 24 wherein an exterior side surface of each

seali ng conponent d8f°Fes a conpression region into which the

elastomeric material | s, RONPREREHNEYR ol DAL OO 16, BKL ELA

mating nenber into the sea ressron
regi on of the ext erw@rnthq&ﬂémgwrﬂment,o’fhe!@acw cs"elalwahgg cxmppuﬂnem pirsof

defined as a first groamMe BElNaeR \amfh'tﬁe%&teﬁ%dnﬁgm%b&Qqnseﬁeatlﬁa LQr

side surface and a secon portion of the exterior de surface, a
side profile of tﬁ%alflﬁcéltpo?f@?tlon bei ng col |i near vvlth a side

profile of the second orti wher ei.n i rst ve of
seal i ng conponent is a }E)ebe"?'rﬁgprsb??ﬁ’\‘iés de&ﬁ":ﬁﬁfzwe‘fnﬁlée tg%gs {554 ‘ﬁﬁﬁonent ,
where a top of the nsiédi¢ fimigedd onpane Biooteslefnep Bettveddfthe rhilidie SR6dehlngd the

conponent at whi ch tpe,, gxf SHNAL selBG LG RID Hredk fuad 118 Bht §0oie g the
seal i ng conponent,

wherein the interior surface is at least substantially curved where the
second seal is defined with the second external mating member prior to defining
the second seal with the external mating member and remains at least
substantially curved where the second seal is defined with the external mating

member upon the second scal being defined with the external mating member.

17. The supply of claim 16, wherein as the external mating member is being inserted
mto the sealing component, first the second seal is defined by the interior surface
of the elastomeric material with the external mating member, and next the third
seal is defined by the interior surface of the clastomeric material with the external

mating member.

18. The supply of claim 17, wherein as the external mating member is being removed
from the sealing component, first the third seal is broken and next the second seal

is broken.

19. The supply of claim 16, wherein each sealing component further defines at least

one of:



wherein the first groove is defined between the top first seal and
the mddle first seal, a second groove defined between the m ddle
first seal and the bottomfirst seal, the second groove being |arger
than the first groove, and wherein the interior surface is at |east
substantially curved where the second geal is defined with the
second external mating nenber prior to defining the second seal with
the external mating nenber and remains at |east substantially curved
wher e ':1 he secogd seal iSmdlﬁ]ffdcﬁlﬁdgtMetahcetrb@ozﬁaﬁr@ﬁmls ofmﬂi&;lﬂgm nofm‘ﬁhngr
upon the second sea tpr er.

L the supply of - BT B TR R b e S FeF R R kB wber <
bei ng inserted i ntwihblreilswias fungicodnpailefirst sfal:r st t he second seal IS
defined by the interior surface of the elastomeric material with the
external mating nenber , AmgnipoRTegidido indicgielto agiees|that de sralingrenpaynitihe

interior surface Ofpr&JEﬁy @rteﬁt%& Qsﬁ‘fﬁ’zrtha@ BB &Ik @he WA of € eBtd A Material

mati ng nmenber. 18. The sup claim17, wherein as the external
mat i ng menber is be‘??’?@fml“%‘ﬁff\} d ap?dr om the seal i ng conponent f| rst the
third seal is broken and, next the seé: d seal is broken, 'Il'he
supply of claim 16, whet SFR"ERY ‘& 84YS R ETRpaTBATe ?raﬁﬁlfe’ﬁgfl Fnes at

| east one of 25 anapguERt isibsamedtiob ée ande vegoent; di nensi ons of
whi ch do not affect definition of the first seal and which are able
to vary during manuf act uwiping regiinti¢aiusastppuftieli dleay the exremiloreting mgmbst t he

first seal; an ori gpb@fehet K& RRAR: doRfbbfat adt © @ user that the
seal i ng corrponent iS properly ori en% such that the exterior side

surface of the el astonej tcﬁnpﬁ?@gl@frb@bn mtosNhaﬁytmmfstbmeIaJ thaterBhepiRGzaliag
lead-in region to wdet as the external

e renper i & i SeEPOe  EESS B e K RO G RS T agi on

to at | east parti althembetisamhetstdinextngomal. nati ng nmenber upon renoval
fromthe sealing conponent; and, a conpression region into which the
el ast oneri ¢ mat e0i Hie seplyo elaigekfl furber coroprisivg engt orimpresibiemalngptibgmembers

conpressed upon i NggEhbRhedS it ReIEbEH R, @?c%is&ﬂng component further capable
of defining a fourth seal with a corresponding internal mating member pressable

against a bottom surface of the sealing component.

21. The supply of claim 20, wherein the corresponding internal mating member of
each sealing component is capable of pressing against the bottom surface of the
sealing component upon removal of the external mating member from the sealing

component, to seal the fiuid within the enclosure.

22. The supply of claim 20, wherein the corresponding internal mating member of
each sealing component is capable of being pushed away from the bottom surface
of the sealing component upon insertion of the external mating member into the
sealing component, so that the external mating member is able to access to the

fluid within the enclosure,

23. The supply of claim 20, wherein the corresponding internal mating member of

each sealing component comprises:

a bali to mate with the bottom surface of the sealing component; and,



menber into the sealing conponent. 20. The supply of claim 16,
further conprising one or nore internal mating nmenbers correspondi ng
to the sealing conponents, each sealing conponent further capable of
defining a fourth seal with a corresponding internal mating nmenber
pressabl e against a bottom surface of $ye sealing conponent. 21. The
supply of claim 20, wherein the corresponding internal mating nmenber
of each sealing conponent .is capabl e of pressing against the bottom
surface of the seali nga@;ﬁm@mﬂtthulmmmgiaﬁmvaiuoﬁifsuﬂiwoﬁmﬁﬁlﬁh@l mat i ng

menber fromthe seali

enclosur e 22 The. ey R ERE R e e GREl mbE r b SePsHlink ng

i nternal mating rrerma‘fpomht each sealing conmponent is capable of being
pushed away from the bottom surface of the sealing component upon

i nsertion of the4ekicspppdy ofiglaim Hy whespis die thirdseal phrach ssdiag Fomgpossponent

so that the exter n@lfindBdh 9 mmresas@ma@ 1§at$rﬁ1 FUEESFing Qoutpdfent, teuiid
within the encl osureﬁgﬂn% The | ai m 20, wherein_ the

correspondi ng i nt ef gf‘rﬁ’t‘*ﬂh@"""]ﬂb‘ﬁ’ﬂ@?“ when ‘@&éﬁ“‘é"é%ﬂ“f’ﬁ@e@éﬁ‘rﬁdﬁé‘?ﬁd
conprises: a ball frem mabalind dobpédag. bottom surface of the sealing
conponent; and, 26 a spring to push the ball against the bottom
surface of the s¥alliengpphoefpbment, whgpen theendosale cofiprisése phocdiey ofal mat i ng
menber fromthe s (%Ltlﬂplgo sLconponent. 24. The supply of claim 16,
wherein the third seal of each sealing conponent is defined as a

slit within the gl ﬂﬁts%wdf@amee%é&m stIpR iSRS hEIYinf QR l&@pﬁmmghe
slit defining a fourth seal itsel f 'wien the external nmating

menber is renoved deFFBﬁ?‘%W@%‘%&TW‘H&“@WW' 25. The supply of

clai m 16, wher elz,,g Ahe e%C%I osur e conprises a plurality of
castel | ations. PREMSOPRI %0t clai m 16, wherein the supply is

insertable into an inkj gt &Hoﬁteh&&ureg%é(dh%w gom&et} e'lﬂng itRlaLnd NE

enclosure is ink. 27. A system conpri'si ng: e or osures
each having one or fike openings and encasing

cne or more sealing components fabricated from elastomeric material
and corresponding to the openings of the enclosures, each sealing component
defining at least three first seals, including a top first seal, a middle first seal,
and a bottom first scal, with a corresponding opening of one of the enclosures;

and,

one or more mating members corresponding to the sealing components,
each mating member insertable into one of the enclosures through a
corresponding scaling component, each sealing component capable of defining
a second seal and a third seal with a corresponding mating member, the second

seal and the third seal defined by an interior surface of the elastomeric material,

wherein an exterior side surface of each sealing component defines a
compression region inlo which the elastomeric material is compressed upon

insertion of the corresponding mating member into the sealing component,

wherein the compression region of the exterior side surface of each

sealing component is defined as a first groove between a first portion of the



fluid; one or nore sealing conponents fabricated from el astomneric
material and corresponding to the openings of the enclosures, each
seal i ng conponent defining at least three first seals, including a
top first seal, a mddle first seal, and a bottomfirst seal, with a
correspondi ng openi ng of one of the enckosures; and, one or nore
mat i ng nenbers corresponding to the sealing conponents, each mating
menber insertable into one of the enclosures through a corresponding
seal i ng conponent, @&acbr sskeatifgandanponkptiichapabkaerit sidh&a‘ui-ﬁitiengsidea
second seal and at r Ln r, the
second seal and t h&fﬁ%l atlmglfntnan ?emr%eaﬁlggap R0 Sl?e P?%l? oglﬁer %?(I:ig of the
el ast omeri c mat eri atortiopher ei n an exterior S|de surface of each
seal i ng conponent defines a conpression region into which the

el astoneric material is“BEfPHESERgORsEHach HREICPHROISH it 3fgp-most groove

correspondi ng nat i ngiheRdRAieRbBpdnkR, WiRRal t%ﬁ]&@%ﬂ@lﬁﬁmpo%ﬁé Q pite 4he
conpression region of the exterior side surface of each sea

in
conponent is defi ndtf H&mg cpppagent givgishdhasetreiaeng malipgephsy Fl“ﬁ?f“’gf t he
27 exterior side shbflaceliagecbmposwcond portion of the exterior side
surface, a side profile of the first portion being collinear with a
side profile of the secehdcinfofitst gnovewhdsfisadbetwiaen the top firsgredavdthef each

seal i ng conponent igaa. mpseafoz?;ec&a%%& demeh@weénhﬁe ﬁ@lle 'ﬁ&g HgpRRent,

where a top of the sealing npone

conponent at mhlch‘PH@“@ﬁF%é%%%ﬁﬂ@ﬁgW%ﬁﬁqugkﬁéﬁﬁ@ﬁﬂﬁ§m¥ﬁ@@@t%& into
t he seal i ng conponent, erein.the f| 0 efi ned between
the top first seal and FAES™ Hi dtariar por §¥S§%ﬂ?3“ mg@ BV rae dhe

defi ned bet ween t hecsndshaibs ﬂeﬁne:tuﬂaaé seéond ektbral nbeihd 0embel pisdr tosd@hing t he
second groove belnthar L LSt and re|n t he

0
interior surface is a e§?£WQ1 St afnﬁq%ﬁ$ﬁé%d&ﬂgP§ second
seal is defined w tShbStahealbemﬂuﬂwﬁtberaaaind paat is Aefinpd whlethe pmrmarl ngng

def i ning  the Secotagalpolik boblieANHAL Ahed Bl i IRINGLRAMyRETD! 1S

at | east substant rved ret secon sea |ne With
the external matigNthe system of claim 27, wherein each sealing component first defines the second

seal with a corresponding mating member and next defines the third seal with the
mating member as the mating member is inserted into one of the enclosures, such
that the third secal is first broken and the second seal is next broken as the mating

member 1s removed from the enclosure.

29. The system of claim 28, wherein the second and the third seals defined by each

sealing component are at lcast substantially identical.

30. The system of claim 28, wherein a first force needed to insert each mating,
member through a corresponding sealing component such that the second seal is
defined is non-additive with a second force needed to insert the mating member

through the sealing component such that the third seal is defined.

31. The system of claim 27, further comprising one or more additional mating
members corresponding to the sealing components, each sealing component
further capable of defining a fourth seal with a corresponding additional mating

member pressable against a bottom surface of the sealing component,



menber upon the second seal being defined with the external mating
menber. 28. The system of claim 27, wherein each sealing conponent
first defines the second seal wth a correspondi ng mati ng nenber and
next defines the third seal with the mating nmenber as the mating
nenber is inserted into one of the enclgsures, such that the third
seal is first broken and the second seal is next broken as the mating
menber is renoved fromthe enclosure. 29. The system of cl ai m 28,
wher ei n t he secaoidTiarsgsténnel dairh 6 1 vheainsadiefidinedl thyingmehber s@arisssg
conponent are at |east substantially identical. 30. The system of

clai m 28, wherein a firgbalflomals whditdgiierosurfagar( v carestonding femling menber
through a correspondiigheaiah s FARRANEN Ford B RealilAlonl B EGARA nReal

is defined is non-additive with a _second force needed to Insert the
mating menber t hr oGEH! £Hd LRGN 1h%y nsertipreiaseTeaspRIAng matneteEbeHpte 4nes e g
is defined. 31. Theyrspesha@surt; agd ai m 27, further conprising one or
nore additional mating nenbers corresponding to the sealing
conponents, each seal i ngsgappausinhe badlugiilethe capabhdacobf wWedehiisng a
fourth seal with a correspondin ddi ti gnal ti.n menber pressabl e
agai nst a bottom su‘%’%I1 gélgmoupoﬂ?%g‘éaz% |enn§8%‘%ﬁlﬁrg’ﬁeér?t°gﬂf§m 39 The system
of claim 31, wheperp paclonddh éi,q][a@rkmmtmmemgaeaseglag}aém%%&t i2 ball

to mate with the bottom surface of a correspondi ng sealin conponent
and that i s pushediciitehes £ slf Withipdhestagiomers reaersbtf distsealing ppmpsaant, theslit
fourth seal is brok&RinkPQrh R8BYiH iRAf @fsela SRR e &%ﬁﬁaﬁhng nmenber
into one of the enclosures; and, a E ri %g tg push the aIII agai nst

t he bottom surf ace P PPHEEIEINS HEmbeg ‘ﬁ‘ﬂﬁf Pied GBBAG FFETOHeSt he
mat i ng nenber fr h n . w33, -The system.of cl.aim27, erein
the third seal osfg"n}el%aeé’ﬁmegnegafllC?‘?llgﬁggr?%glﬁgﬁtsyﬁteéﬁ/ lsa%ﬁjﬁtépdmglg Jﬁ“‘“%?’la? W t hin
the el astoneric mednelpsuad is eificastipert ¢ Baduply inswiipe merthe inkjbtepripling devidef i ni ng
a fourth seal with itself to seal a correspondi ng opening upon a
correspondi ng mefi H&2hMPEFSei ng renoved from one of the encl osures.
34. The system of claim27, wherein the systemis an inkjet-printing
device, and the encl ost®&*PPUIMFEREt part of a supply insertable

into the inkjet-printi ngl eqa%}li!)rcsgfface %?the éﬁ‘as?oef\naélric &thﬁgﬁ Idgflmri] :ﬁrst and second

exterior seals with a first mating member into which the seal is inserted; and

an interior surface of the elastomeric material defining first and second

interior seals with a second mating member inserted into the seal,

wherein the interior surface of the elastomeric material is substantially
curved in a region of the first interior seal prior io the first interior seal being
defined with the second mating member, and wherein the interior surface of the
elastomeric malerial remains substantially curved in the region of the first
interior seal upon the first interior seal being defined with the second mating

member,

wherein, upon insertion of the second mating member into the seal, the
first interior seal is defined with the second mating member prior to the second

interior seal being defined with the second mating member.



an clastomeric material; an exterior surface of the elastoneric
material defining first and second exterior seals with a first
mati ng nmenber into which the seal is inserted; and an interior
surface of the elastoneric naterial defining first and second
interior seals with a second nmating nendger inserted into the seal,
wherein the interior surface of the elastoneric material is
substantially curved in a region of the first interior seal prior to
the first interi3dérTsealolabimas, wdekinedn wkdripntoli the seec@indating nemnber mtrber ,
and wherein the i nherhOhe U868 Ohaddle onl 83L AIPLIRorBA LAl eMRI ns
substantially curved in the region o the Irst interror seal upon
the first interi orscepadmatng prbgeontassthgiectndtisioseegond mati ng  nenber,
wherein, upon insertion of the second mating nmenber into the seal,
the first interiofl®S@he!qam demheey hgexriprrriaceeldbrrlariamrrignaaitber
prior to the secomirther ddfREs kirdsationedl Rgh defiish eekingtdmbbhigoe sarpnd
mati ng menber. 29 86” %ge s%a%lof claim 35 mh@gein upon insertion
of the second mat iKY RS TOTEPHY e siyaea O LT IHPIHE PR Hrenber
contacts the firstinilnkees fisrexgsal cobpksive rdghe defired byafimedkicria erenber
contacts the Secor\)@tvée@ri &L hg{ exfe?lal sbai%gd the-:r Q? nﬁ%:?t!sr'o?fs Elzué’Jl ixrféh?’dgs é’f\:'t](%ﬁel n
t he el ast terial Sfurther  deti

the exterior surface o el'astoneric mate nes a
third exterior seaieuprchmpiagionirazdn dafied hya sremdextciingowtiicotect he  seal
is inserted, and WaRLELMerloP &bl B kA eSitidr8GE whlreih IR SELAPLRTE 1 C
material includes a first exterior conpression region defined by a

first exterior grd&Weishaeshtanibe fet eoigteresdeeri or seal and the second

exterior seal, i nc S second .exteripr npr essi on regj on

Gof i ned by a seabite o &fiin 55 G608 hsaRtit e TegkaREe Bl Tr  seal
and the third ext endieles sfaliptenid espressibinegisredainetl @t festiinerior gooeve i s
l'arger than the f !f&%&ed% igliﬂe%t?r%% %g%g 'ofﬁ}%'ela;EQnelenscen?‘lterig{beﬁx!egﬂ@e ﬁl%f

wherein the interior sur%aoe 0 elastoneric nmateri a I ncl udes a

first interior corpewsssiabmdiegeoond befivnsed by a first interior groove

formed wthin the interior surface of the elastoneric material

bet ween the fi r$P- Thrsrabeficliim 3% athergin thesprandisteriorceal fras ngpterds ¢l withh

The seal of cl ai miR&fbeiehnsdtibnton B SREAEhtibHHnEHb®P ntcSB@deallaad fRer aN

interior seal with . . N
removal of the second mating member from the seal, wherein the second interior

sezl is defined by a slit formed within the elastomeric material.

440, The seal of claim 35, wherein a sealing surface of the first interior scal is
collinear with a sealing surface of the second interior seal upon insertion of the

second mating member into the seal.

41. The seal of claim 35, wherein the interior surface further defines a lead-in region
configured to guide the second mating member as the second mating member is

inserted into the seal.

42. The seal of claim 35, wherein the interior surface further defines a wiping region
configured to at least partially clean the second mating member upon removal

from the seal.

43. The seal of claim 42, wherein the interior surface defines the wiping region and

the first interior seal by a same portion of the elastomeric material.



itself before insertion of the second mating nenber into the seal and
after renoval of the second mating nenber fromthe seal, wherein the
second interior seal is defined by a slit fornmed within the

el astonmeric material. 40. The seal of claim 35, wherein a sealing
surface of the first interior seal is gpllinear with a sealing
surface of the second interior seal upon insertion of the second
mati ng nmenber into the seal. 41. The seal of claim 35, wherein the

i nterior surfacet Tietskd ol dehizpaariter toamelsihg a bﬁg:iﬂ);lﬁrfaceﬁﬁtﬁlé ¢Jusiaagbrit O

e T T

interior surface fbptpmepiidefi nes a wiping region configured to at

| east partially clean the second nating nenber upon renoval fromthe
seal . 43. The seht Thyrseal pEglain45, whirsirths fgﬂsioﬁ’é“‘i lﬂ%t@%ai’éﬂ‘béﬁfr face defines
the wi ping region and the flrst interior seal by a sanme portion of
the elastoneric material. 30 44. The seal of claim35, further
conprising: a bottomsurface of the elastonmeric material defining a
bottom seal with a third mati ng nenber pressed agai nst the bottom
surface. 45. The seal of claim 35, wherein the elastoneric materi al
i's rubber.



