SEALI NG COMPONENT DEFI NI NG FI RST, SECOND, AND THI RD SEALS BACKGROUND

I nkj et-printing devices, such as inkjet printers, operate by ejecting ink
ont o nediwot0odaseysi nages on the nedia. For instance, appriustéeats2s®y be
noved back and forth across the nedia, and the nedi a advanced perpendi cul ar
to the novenent of the printhead across the nedia. While the inkjet

print head noves across the nedia, it ejects ink onto the nedia to form an
imge. At least in some types of inkjet-printing devices, traditionally the
i nkj et printhead and the ink have been encased in an enclosure known as an
inkjet cartridge. Usually the ink of the cartridge is depleted before the

i nkj et printhead requires replacenent. Thus, when the ink runs out, a new
cartridge has to be inserted into the printer. Mre recently, the inkjet
pri nt head has been separated fromthe ink supply as separately repl aceabl e
consunmabl e itens. An inkjet printhead nmay be inserted into an

i nkj et-printing device, and then just a supply of ink may be nated with the
printhead already installed within the printing device, or before the
printhead is installed. Wiere the ink is encased in a supply separate from

t he inkj et i ﬁéﬁ i r e h i t he
supply shosu ’3'—@?@3&2% hat Empgﬁg@ﬁgﬁggﬁwg é‘lNgj Fggi%@.aé%psher nor e,
a supply may be later renoved fromthe printhead before the ink therein is
depl eted. When the supply is so wel | as before the supply is
first mted with the printhead, %ﬁgﬁ'ﬁgﬁm al so be no fluid | eaks. BRI EF
DESCRI PTI ON OF THE DRAW NGS The draw ngs referenced herein forma part of
t he dpeci fi catnlget-prirdigudeicesh sunh ian inkjet ghirders) @peraiebyagjectiyy inkl ustrati ve

of only so eg‘oodi nt.s of the,inventiqn, .and not of all errbogi ments of
Lhe | nveRTIREAIAIcENdpEERictEng BFiia; ey nslaneS aarinBead Makbe 1 1c, and
1D are dppfaBackEh f8thfadi8ss tHEOmears) aRathe INEdA N ahPE® pargadiciat ar y

encl osure of fluid, and a rudimentary printhead bei n&@hns_erte_d into and
removed to the mpvewest okiheprintheadactass theamedia. Y¥hijsoierinkiet printhead

moves across the media, it ejects ink onto the media to form an image.

10 At least in some types of inkjet-printing devices, traditionally the inkjet
printhead and the ink have been encased in an enclosure known as an inkjet
cartridge. Usually the ink of the cartridge 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 items. 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 also be no fluid leaks.



according to an exenpl ary enbodi nent of the invention. FIGs. 2A and 2B are
di agrans depicting insertion of a printhead adapter into an encl osure of
fluid t hrwoghocaiie@®al i ng conponent, according to a nore epeaisboc/oeseespl ary
enbodi ment of the invention. FIG 2C s a diagramof a supply or enclosure
i nto which a sealing conponent can be inserted, according to the sane
specific exenplary enbodi nrent of the invention of FIGs. 2A and 2B. FIGs.
3A, 3B, 3C, and 3D are diagranms of a sealing conponent according to one
exenpl ary enbodi ment of the invention. I S a'ﬁraph illustrating the

non-additive inserti OERIEF&E%RAPMNW %@W Sinserted into the
seal i ng conponent of FIGs. 3A, 3B, 3C, and 3D, accordl ng to an exenpl ary

enbodi ment  of Theeiranirgtrefstentddherdh\forhPa paftbfike apecificagsmns of a seal ing
conponent, according to the same enbodi ment of the iInvention of FIGs. 2A,

2B, and besturesshewndn theideayyinghase meank esillystativeof 9bs3IME agai nst a
bot t om SUFrod8inShtsidtene FRlenfign CQ5% Bﬁmalfémﬁh&%e;ﬁﬁofﬁ% ifRBtige When

anot her mating nmenber 1s not |hser e sealing conponent, according
to arb exerﬂpban%&rmmﬁiem;dmtlwhdtdated nvention. FIG 7 is a flowhart of a

met hod of use ccoy dj 0_ap, exenp odi.nent of. the invention.
DETAY LED DESCRIG o 16 oA R A RN 16 Seing SRR scr | pt i on
of exenp|Rkned et Wﬁ%ntﬁy@h%ldsﬁ\@af 1198, aﬁ&E%éiﬂ?@ntéﬁ/ ;smﬂﬁea@ iRy
acconpanyi ng draw ngs that forma part her eof , in which Is showm by way

of ill ustnsartedmte;ﬁm fanaoveeiipmathe eé\mrer&npggh rﬁhe\ﬁealmg mnpm@m ion may

enabl o ATl B ERERE I S e e e AN B U ent Fon. other
enboth ment s nRIGHEAIBN I2B2dre diagdrdneg depictingrivdettivre of a painthezid@daptbanges may
be made w thout departing fromthe spirit or scope of the present

i nvent i offt O?H@WQ%WOﬁBU'G’e’[h&PLIQéHa 86%@?9 eRMBANeRY, apPRIAETLI0A MASE t o be
t aken ing ﬁ?élfl%ﬁélﬂglaﬁ%ﬁ%ocﬁﬂgn{ BEtheGAREH iR t he present invention is

defined on
FIG. 2C is a diagram of a supply or enclosure into which a sealing

component can be inserted, according to the same specific exemplary
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 to 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



by the appended clains. FIGs. 1A, 1B, 1C, and 1D show a printhead 102 bei ng
inserted into and renoved from an enclosure 104 of fluid 108 through a
seal i ng cwopoent69806, according to an exenpl ary enbodi memtusedostine2ss

i nvention. The printhead 102 has a nea&dle 110 or another mating nmenber that
Is able to pierce the sealing conponent 106 to access the fluid 108 encased
within the enclosure 104. The printhead 102 is nore generally an external
mating nenber, in that it is a nenber that mates with the sealing conponent

106, and that is ,external to the seali copponent._106. The printhead 102
Tay b pHPISGSH A0 N WRIGH S SO Bigalor LUstration SRECHin SRaIPBY pr i nt er - wher o

may be i B %pf%]‘:int\Mﬁcﬁ‘ﬂié ﬁﬁ/@hﬁoﬁﬂﬂa‘gflap?a%ﬁiﬁe@i %géé@nﬁdbliﬁl'én atdhk used

in the device for formng inages on . _The_ﬂ uid 108 encased wthin the
encl osur des@ibathin sufficiart detai he eoabledhosmskillathén thechrd o peactiod thay be

considered an in Ly, 0r f.an ink ly. L0 . one enb dinent:
For 1 net Liteatopy RSP BioofthertslBal of itk HhHERh Pl T e
seal ifig etHapehanbed Gay be mdde Whhout qupariig/fram ihe dpidi raddope offth@n i nk
supply in one enbodi ment, which i ncl ude  t he encl osure 104, the sealing

: ) n may | cthe
conponenPressat inyentippt dite fellpyingetailed desesiptionis thatafeunet tmwlei s al so
gener al | td fd; | Lt ] gher; t eg: Wht he
seal i ng gaoi%ﬁ‘gﬁedn{ﬂﬂE@@%&hb@%?@?%%ﬁengﬂh% seal ilﬂg&ﬁ)onrg%rﬁi'{] %6% I%I one,
t he encl bygihe appdnded alairast er nal mati ng nenber, since the enclosure 104 is
external to t seal i onent ,106. When c | dering the sealing
conponent 106E}fﬁsc%j {Hcfﬁ?g%“@ﬁhfﬂq‘f‘éa&@Mg&%gﬁﬂngéﬂﬁﬁﬁ%‘r&%.” arts of
an i SsuRRbYed ot SAENRBSUR: 164 Jf BuRM 0g 1P HgH a%bliﬁgcﬂmﬂéﬁént $o6ce the
enclosure 104 is a part of the same supply of which the sealing conponent

106 i s aapeerdingtoyamexamplaryiendzediinggt eligdneentiono 6T ke pfisthaadH 02nkas

ceal i ng EARRIE RO bl ity PG ta i B PP RBTUROS: her open ng
of the esemponeat 108 to hocddsGhelifiid 108 eneask@witht bk drivtogure MOdedarhel02 has

not yet been inserted into the enclosure 104 through the sealing conponent
106. As Bletheadnt0%isgnprgygenerally an external mating member, in that itis a

15 member that mates with the sealing component 106, and that is external to the
sealing component 106. The printhead 102 may be part of an inkjet-printing
device, such 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. 1A in
particular is indicative of an ink supply in one embodiment, which may include
the enclosure 104, the sealing component 106, and potentially the fluid 108.

25 The enclosure 104 is also generally a mating member, in that it is a
member that mates with the sealing component 106. When considering the
sealing component 106 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.



conmponent 106 seals with the enclosure 104 in FIG 1A and the sealing
conponent 106 can seal with itself to ensure that the fluid 108 cannot | eak
or escapewbheseficedn |1t is noted that the needl e 110 hagcarustovseicehannel
extending across its length so that wien the needle 110 is inserted into
the enclosure 104, it is able to access the fluid 108 encased therein. As
such, the needle 110 may be considered to be a hollow needle, and is nore
generally a mating menber. In FIG 1B, the needle 110 of the printhead 102

is in the process of b nserted int he enc] osure 104 t hrough the
beal Ing commolitasneiss thasoalitd sareansy! 19855715 i he endotie T00:h o 130 i s

i nser t edyfdinquelidt 168 éﬁﬁﬁdtﬂéal@@ﬁ@%étthé%rorﬁhﬁ'h%eéﬁilﬂ CORRAAARYB06 seal s

with the needle 110 so that the flurd 108 cannot r escape. Thus, in
FI G 1B, istspacifically insestestingo athoteat othgr bpeniggpdthe emelwsbre 164 Hreal i ng

conmponen 0 eal | th t.he encl osure 104,
an(rtlrpt he is:«L.% ?/hg % éﬁ%ﬂ?gfggﬁggg&ﬂhaéq%ﬁ gé‘ﬁ/eeﬁ”&e nla%prgqacpﬁ%ﬂlﬁi nt head
102. 8 n Eh€osdfe 104 ehroaghltiee 338Ninf cdmpomntntdaeads $0en the seafg conpl etel y
inserted into the enclosure 104 through the sealing conponent 106. As such,

the pri nEPERENEND106 saaly il @qugsﬁoﬂne FlGuil &, @09 thpsgalit wi thin the
encl osur I ent 106
agai n seg 419 n?hpbﬁgg?tﬁgsh‘gg ﬁ%@l{%gnéu g“ehr?gf osjragcI ggo g??lae]:t t he
fluid 1oesmaapmtbterdsﬁaam dt isasatag ¢hatlthe ﬁbédlel’[lo hae andenkrechHabiebf t he
fraoamthe encl osure 104

P ough EXEnainig adrst a8 TR Eo 8l wheh MRk Eosled 19, SoRReid 6o Y1 ns tne

need{@ 1éﬂc|b§ufeem4/qﬂ|stéfm9wacé&% 890§ eABaSE  thekof. A41$l1&€%hén9
component 106 still seals wth the needle 110 so that the fluid 108 cannot

| eak or Beedipel10Mmay ba eormiderediby bersehellew aeediel, Bndvs mare geperallya i ng bei ng

perfornme t | ing conponent 106: the sealingconponent 106 sealing
W th the%%9£§m§%?04 and the sealing conmponent 106 sealing with the

needl e 110. Afri EIG ptBfthenmedie 010 bhtheppoftiead depiisirethd protess of Béingnd t he
needle 110 is conpletel removed fromthe enclosure 104, the
inserted into the enclosure 104 through the sealing component 108, as
15 indicated by the arrow 122. As the needle 110 is inserted through the sealing
{component 1086, the sealing component 106 seals with the needle 110 so that
the fluid 108 cannot leak or escape. Thus, in FIG. 1B, there are two acts 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 to 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 106, as
indicated by the arrow 124. As the needle 110 is removed through the sealing

30 component 106, 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



enclosure 104 is again in the state depicted in FIG 1A Thus, the sealing
conponent 106 can again seal with itself, such that the enclosure 104
prevent s woaoesaape of the fluid 108. FIGs. 2A and 2B sirowis2evsnes2speci fic
i npl ementati on of an exenplary printheéad adapter 201 being nated with a
nore specific inplenmentation of the enclosure 104 of fluid 108 via sealing
conponents 106A and 106B, according to an enbodi nent of the invention. The
pri nt head adapter 201 ultimately nmates with or is coupled to the printhead

102, such as via assorted tupes and{ or housings. There are two needl es 110A
and 110BCORBPPERhAMRIsRGINGWMRLNG RaCloeUis Hit Abibgsaaing sompanenidBB. As

bef ore. $68uld Wil 1R c8aRapRS MHLNbaeTfarkBRlRYbRod dBaDE if k. and the

encl osure 10 e anin or a part of an ink In FIG 2A
t he pri nFHaatD aagthe needlei 10 is conplgtetycrensoveld fainrthe remickduve 1184+ the

| 04 via-.th dl 10A 11.0 ing 4 ted into th
encl osur BngBauta: T radHi 1 B FRE CSRESHERICT UM T Ho8Bett ) ni cat ed by
t he a8 r ossmpdAent 106-t&n adBin &4 vitH iSdIE adcRaanttre eABbshAS 104 erevEited Wi th

t he encl osure 104, via the needl es 110A and 110B having been inserted into
t he encl Bueecarsofthediwith10Be seal i ng components 106A and 106B. In the

enbodi nent of lf..to be
rel eased int OF!:dagszepr‘lcz'f(ﬁ 8'3?2’%%2( @gr«% ﬁ@eﬁﬁf%ﬁe%&@tﬁqﬁ@ gg%@?rat%e fluid
108 f r onptihiheadddzapierc2dDBeingavated witn aseade speoifenipgpieneatatiobAdfdahed 106B
ensures that both_npeedles 110A and 110B are sealed. Allogwing air to be
0T e edenapsUE A RE UG 1B B soging FemPPOBRISI TAEA andIgRE. PreRing.

encl qasur AR AN g ; { N 104
o e En S GNRNER! ithyRfiH. Tehe Briffsudy J0f IfRREL AR 0% om

t he encl véhros ig 0aupleddo thepshthweadi 102 suah laswvip assorted hfbestandéoic| osure 104,
accordin

ta a specifi di gen fr L b avention. before, the
eno osur Bot8a8s< el R BT BCETER 940k At b cRbrihondia R B8 of F1 o
1A, 1B, dé&alingkordponéntd WBA and 108B. s Issfor@th@uRp108 ehcaded Whhisupp! v.
FIG 2C depicts the enclosure 104 ashaving features, shown here as

cast el | atheoprelosgre 144 may keninknard ths epglpsiiign! @k may be an ink supply or
15  a part of an ink supply.

In FIG. 2A, the printhead adapter 201 is in 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 allow
air to be released into the enclosure 104 as the bottom needle 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 enclosure
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



the encl osure 104 wherein the sealing conponent 106 is to be inserted. In
this exanple, castellations 252 are tabs, or a tabbed formation of grooves
or not chewo 2ecsia@dsng around the interior portion of thecenstasoiasd04

wi thin which the sealing conmponent 106 is to be inserted. The castell ations
252 ensure that the sealing conponent 106 can be inserted into the
enclosure 104 in a nore secure manner than if the castellations 252 were
not otherwi se present. In particular, when the sealing conponent 106 is

inserted into  the enclosure 104, air can t rapped such t hat, the sealing
conponenf@4ipg featyres, shownhgre %C%?éelt%w&ﬁéﬁﬁa 2R Ntepgk POHeNMce, there

may be at@éhdoﬁtﬂ%' TO@%h@Féih‘HQeé‘éélH@dcérﬁg héﬁtelrUG% t@%tlhéﬁ}t%{i iigncl osure

104 within whic he sealing c onent 106 1s to be insert and agai nst
whi ch t hexampld, cgstaliafione 262 06 ta@ o0 aldebbed fyowtionafgrooves ohe seal i ng

has” nownbPEES G ealitG AeRpu e FREREE ok oL ¥n b EEaTd4 G ¥iBhccal i g

conpagientheléalingt cdigporiertornnd iette by ineatertl. By conparison, the presence of
the castellations 252 allows such air to be | odged on the not ches or

grooves t her edne castalighions %prfﬁﬁ‘%mﬁéﬂ%‘m qagperenisis ¢an be nore
conpl et ejg ﬁ%ﬂtﬁ@@g% eal'ﬁﬁdﬁgdn F?% he s gﬂgHrlf'tHQ cbgt%%{lbr? Of the

seal i ng conponen es or roove
cast el | aRbpmserad bt oﬁ:nemu@prasleet sbabamwlaqmﬂmeme ééﬂmgmpnlqmrmﬁa 060 be

shed i nward t t he nclo e.104 as far as it s ed to go, and
Phoehe RS euew ifodng SBaloapie (i HiEcan bp debped fsh thadhe BRINgE. 3¢ and
3D sfpw 'e‘oﬁ’\?%ﬁéﬁt £06 mﬁ;ﬁﬁ@ﬂ'ﬁ@éb@ﬁo% éd?ﬁpléﬁa# b@é’te@lomriﬁé’thnéé)ethe?écor di ng

to an exenplary enbodi ment of the invention. A shows a top

per spect may e awoditl shislf ex¢ending acumsoiherinterios pom@r@”atbe Eenclossr: 4Adws a

cr oss- soRTBRAPIEing S0 shARoRERLATR KRRt RERlne. St Soothsr Wristi¥Reca) o

110 has pedlimeesmpoaent 06 istohe hressed lmmm@mlmg%mﬁr@nta@ess hows a
cross: Seucnttcla ?ﬁg lsegllm%ecc\{rlnggvng:ﬂ ‘} Oh6emsé$/atle{pn§1|r ggch ?hna? Ccllge %\Pr hasm#o%\r/r?ertqu go

15  except against the solid shelf, resulting in the sealing component 106 not being

completely seated.
By comparison, the presence of the castellations 252 allows 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 lodged 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 106, according to an exemplary embodiment of the invention.
FIG. 3A shows a top perspective view of the sealing component 106, whereas
FIG. 3B shows a bottom perspective view of the sealing component 106. 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 106, where the
needle 110 has been inserted into the sealing component 106. The sealing
component 106 may be fabricated from an elastomeric material 302, such as



needl e 110 has been inserted into the sealing conponent 106. The sealing
conponent 106 may be fabricated froman el astoneric material 302, such

asr ubber wo 2a0witib@s el astoneric material. I n describi ngprchhass@aloisrgs
conponent 106 of FIGs. 3A, 3B, 3C, and 3D, prinmary reference is made to the
crosssectional side views of FIGs. 3C and 3D, with supplenental reference
as needed to the perspective views of FIGs. 3A and 3B. The sealing
conponent 106 has an exterior side surface 304. Upon insertion of the

sealing ¢ onent 106 into an.external or internal matjng nenber, such as

the hol e TDggE AL G IERENSHTIA et -1 BhdacT g BletraIHORABPONENt 16, 10

and 1D, tbe oPRIEk! OA, gBQQC%\hH@fD?pﬁ%Jg@éfe'ﬂ@ﬁc@fs h8dsto Hecreggl with this
g nenber

mating menber. That is, the matin r mates wth the sealing conponent
106- t o depfiirnalsideviewsqfd 6. BRanskAPswithgupplesenigl refiereneé@sence number s

or arro Mher I openi ng of the mating nenber
and the@géﬁ?ﬂé@ﬁ%%@&ﬁ%g'\ég’rge&b%?%- ?g‘tﬁ?ﬂ?o?% shape, these seals nay be
consi fler ed anfTiexgestiaglcdmpdrert dabhasndh exbror bidetdigfacef34enggomunbers or

arrows 306 and 3 are the primary seal s defined by the exterior side
surface H5eTeR A %%Wgﬁm@ﬂﬁgmﬁt”@tw external o daferna nedfifiSonent 106 i s

| nsert edmetiBér, istich i@ R bPbpShiAg of #id g@aggarfehm h3BepRALd Y component

106 is designed so that the sea e reference nunbers or
arrows 30EGantiA30B, HCeaniaflDydhk ekieriot bideseafaceP odefonesrdt (@84 dre | nsert ed

into the mating, enber. By conparison, the seal indicated b he reference
nunber o?eﬁt‘fyg ths snatlg #”ﬂ?ﬁf ﬁr&a bseH&%maﬁ'@&m?wbﬂgfat?ﬁ&'%&%@r! or side
surfege 804ling cOHMoNBRESSAD Hufirttest IBBSCo® of fhatsddM fdk@bd by tHef i ned when
the sealing conmponent 106 is inserted into the mating nmenbefr, as is

descri be@fFrenas rurgbees or aiiowa80AexP8 tans! 30.aYvharrdhe Wakmot orerieglof ng
Che ref el ShthS rhEHBeL Bfg 1t Rebtif ST BRI e b BB i BB R ™ ™
el ast onethesensdals nady BO 2oasidereesanmoart sexls. of the exterior side surface 304
Fegi on 312 |5 THegIA Xten By Tof FBHIGR 'SENb TGS ADB A SCRhre
15  the primary seals defined by the exterior side surface 304 with the mating
member into which the sealing component 106 is inserted. That is, the exterior
side 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 106 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 material 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 seals are being defined. By
comparison, the region 314 may be a compression region defined by the
exterior side surface 304 into which the elastomeric material 302 is pushed or



defined by, the exterior side surface 304 so that the elastoneric materi al
302 can so conpress into the region 312 when these seals are being defined.
By conparwean)é/tibesr egi on 314 may be a conpressi on regi eoTdskioseds2By t he
exterior side surface 304 into which 8he elastoneric material 302 is pushed
orconpressed into where the seal identified by the reference nunber 310 is
defi ned. However, the region 314, and the area identified by the reference
nunber or arrow 310, nore generally constitute a manufacturing tol erance

regi on, the dinensjons of which dp naot affect definition of the seals
identifi&ﬂ”‘@&eﬁ?@s Pl wher e srmintged r@ﬁée%@%”%ﬂu@@gf%@ such, the
di mensi opsg&finddre manufacturing tol erance regi on can be varied during

manuf acture or fabricati on of the sealing conponent 106, w thout affecting
t he functi onaHawevst, thegegioal 314, daditheiasea identified hyftbe cafesemeerhembeor

arrows 3 AN | S seal identifi by the reference
nunber ot RPN rao g stafftontitecs e fridining flnhcs aofndie

manuffct dineediohd of diedh A nepaiisuteiefinitidn. of the tBakmaestficddsy e eri or side
surface 304 of the sealing conponent 106 is asymetrically shaped, so that

a user | Sefgmnce RIrBRs ¢ aEews RPR@NIROG rdpsHchriherstimensionsofthe seal i ng
conponen" 1 BEaciil tefdee Efiohtiar B¢ Ralids oG RaTFHOE o PRiEEohe et i ng

menber wof theaseslingi darapamerd 08t withoutaffdrtinethe tfinectipmalityosf thé sehks seal i ng
conmponent, 106 i.ndicated by the arrows 310 is fir | nserted into the mating
renber - RIHRY BYAREGIPraHos HmBBE P SRIORGHIY 40 TTERSHEYATSy ¢ he

arr oy 386al igehtifl] b thd AFbrdndb huriSerBHdrREvdB IO hay dhRal et @@ 314 may thus
be considered an orientation region defined by the ‘exterior side surface
304 to rdatieed idapeanditonthe mantfacivicoef the sealing tasywopent 48§.metric, so

e T b e e R T L
menber | iskgsyimimieteemy shhpedoso tHae apidertidiabié tdEhsily detdsnind tre pBbetC, and
1D, is insertable into the sealing conponent 106, as indicated by the arrow
316 in Fpentatiopof thespaling component 106 when it is inserted into the mating
15 member. The sealing component 106 of FIGs. 3A, 3B, 3C, and 3D is to be
inserted into the mating member with a specific orientation, such that the portion
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 106, 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 106, the interior surface 320 defines at
30 least two seals with the mating member, one seal indicated by the arrows 322 in

FIG. 3D, and anocther seal indicated by the arrows 324 in FIG. 3D. ltis noted



the arrow 122 in Fig 1B), and as specifically depicted in FIG 3D. The

seal i ng conponent 106 has an interior surface 320. Wien such a mating
menber i swonseviiesdsi nto t he seal i ng conponent 106, the iporarsc@w/osazsg ace 320
defines at least two seals with the nating nenber, one seal indicated by
the arrows 322 in FIG 3D, and another seal indicated by the arrows 324 in
FIG 3D. It is notedthat the seals indicated by the arrows 322 and 324 are
not present unless the mating nmenber has been inserted into the sealing

' ealin
componentiaghe SCeRTlReSERD) B ERBREIad 33k 6L bRSeh eSO Ee U et ne
mat i ng nmendigy mentbertesdeen |ngerte¢dmunehe séﬁﬁng dévepbrewt 106.r egi on 318 is

interior surface 320, which if

h d d
E:olrjli'S agt egmg;vat\&ge%n%emfnuﬁgl BE 35 '31 tﬂerS’F &PH@ ptadhe sesl "’t‘%@ors"é’éﬂﬁﬂb conponent
106, reSu'oBSalléa&h?régén emswmgeéxmgr&raybﬁ@q 1foar¢maés tHWRfny Nt 0 the

seal i ng conponent 10 t he mati ng nenber IS Inserted into the
seal i fg Ermpbaeio ifssealing Ganpenent %fﬂmleagendeglpnémajssmw awith the

matin | 3 F may be
consi ge?@ an aéﬁ%ﬁ %dcr%gﬁ)q‘mﬁerewﬂ{e |°§|§ug§??§28 ygghdﬁaogtsﬁgﬁq%tl ng
nmenber edgithbanatirg memisbrasapis. indertes #it6 thd bealliRf catapoREHteros, iésyignd past
t he regi onaﬂ| of the int grl or, surface 320 indicated by the arrows 324 and 322

in FIG IbiheN@ting rperabgr beine qitided furthesinward lntpoﬁhﬁﬁahﬁg cornanent
| ubri cat ifpg, HefREmatifg ﬁ%ﬁéﬁfu%%?lsoihséﬁgé ifidMhe u.ﬁ?@ﬁpge Segq&gng

enbodi nent . menber is furt I nserte
compbdenthe dnderion swfaoeuﬁﬁ%dsﬁmessa seal3gith tteemating Iyernber, dsi indidated by a

[ [ f th i nt 106 t t ch a rsultln from
Phsert i nlatBine o nde” o iR seeliali Eariasetor sandiar sealomern ¢ he
slit 326thdhgesdr surfe® 3rYahdtife hfétlﬁ?%éﬁﬂb@ﬂéﬁ@rﬁ‘ha%arreuﬁé sRhpeafrd al 'y

round i n shape is noted that a s %@t gap is depicted between the
needl e 1@§S'§EHW9¢wtlggm¢m@eb@ﬁ®§ﬂd@ﬁsl liegigns®f t@interiohsurfadee320i t 326

can be, "Riebaty KedFrh 82 b8 i SRUSHay bR AR FILS 970
i nt et or 3Qyidratidgdluid, lubricating grease, or another type of lubricant may be used
in one embodiment.

As the mating member is further inserted into the sealing component 1086,
it encounters a slit 326. Generally the slit 326 is a piercing of the sealing
component 106 thereat, such as resulting from inserting a round needle into the

20  sealing component 106 to result in the slit 326. The slit 326 may thus in one
embodiment be round or partially round in shape. It is 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 both 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



of the sealing conponent 106 defines a seal with itself as indicated by the
arrows 338 in FIG 3C That is, elastoneric material 302 of the sealing
conponentwdQ6oeenesoss sufficient force at both sides of wvhe/tskessos6sto
define the seal indicated by the arroms 338 in FIG 3C. This seal prevents
fluid at the bottom side of the sealing conponent 106 from escaping or

| eaki ng. Once the nmating nenber encounters the slit 326, it pushes through
and past the slit 326 to reach the fluid at the other side of the sealing

component 43 4ep8S B3 Juld!} Fé Itéffor < W%cbrﬁﬁbﬂhess‘éraiugg%oﬁ%r%thbé seal I ng

conponen her seal, cated by the rows 322 in FIG 3D,
Wi th thed@mamgndsth&beealpnmetteﬂabmﬂne ag’omsrﬂﬂé.’rlnh?alﬁ Bk wifuthiesating ough t he

slit 326. Thus, ther t I f d
320 of L WENRRIoMRs GBI IEITE ns Rers T e ie SR a2, i enc: 11 ed
by the afl"{e[ae"%ré?\ﬁo sBafd ﬁ@fln%@ beﬂﬂ@ehhﬁe ffafior $latidel 3EFlobthet drRlliagr ows 322 in

FI G 3D ving two seal s defined between the interior surface 320 of the
seal ifng component 108 andribe matinganempenethpseal i‘il@éli‘lfl%‘él by e afnewss¥t ing

conmponen 0] des faor gnseal s should fail, the
ot her segl(Jl gDs?n h%?%%'éﬂ?ntﬁ%ﬁprev "‘M' g?ln‘?i: age or escape.
Furthernore, HegireRleséadidedshed bbmééretm lnMreaﬁaaeazem the sedlirig ned
because the elastoneric materjal 302 at thesg {hgl on% of the interior

A

sur f ace QQmp@ﬂén’pﬂJQQ@Gddhe@%ﬁ%ﬁ‘@é’ﬁ%ﬂ’ﬁrﬂﬂﬁ?r@ddﬂ SS9 COFIRATCELS. The
conpr essi g \ﬂrgﬂagg 1378l fadn an@y\sﬁeQﬁtﬁ@géasrsﬁ%Mnf (HRIBAEr SE41GS et ©

fabri cat e Interior surface 320 so that the
el aS‘t@mbrésmﬁ@pra}erﬁﬂﬂlcbleaka:gmpr escapient burthermargi the Szds insdécated dye seal s

are bein | Onc n nber has_bee S th

seal i ng g!ﬁTﬁBﬁ\é’ﬁ@zJ?O%ngﬁt&"’ﬁé? Sﬁ”&éﬁg%ﬁs% he A "bedqi @8*‘%&%%%& sgal i ng
conponengy, o %?tﬁ@ﬁfté}ﬂar%'ﬁﬂé@é 3D ﬂéf&%eﬂr&rﬁotﬂi]ﬁesgad Int@ aconponent
106, the sea entl led by the arrows 322 is first broken. However, at the

sane ti rreotﬂmes&tah régiome@8hyTheheOmAraasias regin’t 33% B2 groR\enos pelens
e 1 8Bl o BB A A o S R
seal 14 or me@ dYythafthe Blagidraéricmatertzd 382@Gan ¢dmptesslifito the region 328 when
these seals are being defined.
Once the mating member has been inserted into the sealing component
1086, it may be removed by being pulled from the sealing component 106. As
the mating member is pulled from the sealing component 1086, the seal identified
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 needie 110 has been removed from the
sealing component 106 past the slit 326, the seal identified kby 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



the slit 326, is forned at any tinme when the needle 110 is not inserted at
| east partially into the slit 326. Thus, after the needle 110 has been
renoved fwormddnac@®eal i ng conponent 106 past the slit 32@cTiusecospad2ss
identified by the arrows 338 is forned. Simlarly, while the needle 110 is
being inserted into the sealing conponent 106, but before it has reached
the slit 326, the seal identified by the arrows 338 is fornmed. Likew se,
when the needle 110 is not inserted at all within the sealing conponent

106, thi | 0 t | f elastoneric material 302 at
the i nt ercar T B Ho Bt B¥aftb PhuBued BRurS R0l

funct i ondl06: yAs theanhaitihganembed &f being guied fbm theesediing doripdienTaEBer i s

bei ng renoved.fromthe, ieal i nﬁ]. Co nent 1%?. As the mating nenber is being
pul | ed f A TIUi sich 2s,ipke Brrpaining o 8’@,“%? the eratigg speraber i@t leastai ni ng on
t he si degyupkt i j { 1al | ] , or

cl eaned, by tdrﬂﬁgll.m¢%gﬁ§ﬁ?§$ﬂg§d,?is¥%ﬁ%&@%%%ﬁ%gﬁggé%w%% ng region
defi néd enokreaiwiping regiudefinas Bpihe: intestor Isaeface 3a0tto ait lgast padiallyhe mat i ng

menber as df. { | fr.o he sealli C onent 106. Finally, once
the mati %éé#eirt}%e&ghﬁg nﬁ)eggﬁe!g%? Fi'%ﬁ%ﬁglrﬁn]pé(ﬁ‘g&&fn?%ﬁ??'ﬂg seal i ng conponent
106 such cohagorientdDears the protrusion identified by the arrows 324, the
seal defined hy the interior surface 320 with the mati ng nenber, and

denot ed by t hé RalNeRECcethe mafingrrpreker s beenisuficiently resaovadeiromdtieby t he

b _ ; X > oy

broken. Sedn@ssmpenett 1o sien Fid' e dRRE SR tchiined byBheRavic . ©

mat i ﬂm@dn@ﬂﬁf ethejseﬁdtomlﬂi_nbgl hyﬁeeémtedmsi(grieﬂce;rﬁzmimmﬂgahe r?atirﬁgﬁmemﬁérlngn@enber i s
romthe sealin onen er these seals Is

Fover sed denBted R TEairats I & Bbaar Thul Gsbins sad derban by hadrtedar  ng

conponenisu#@be 3pbaLith fHéﬁ\Tatihgm???rﬁBér ameafaygge%ames [OMfokaR‘ahg defined

by the interior surface 320 t he mating nber, and next the seal

i dent i fi 8@xbipersral defioed bytheiinteder suréarend2Q withithe enating wenfere 320 with
eSS T foud A0k AH, B bR REnES AT Y 0" e
exenpb ar yhes eadlintgcomponent 106. The order of these seals is reversed when the
seals are being defined upon insertion of the sealing component 106, where first
the seal identified by the arrows 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 graph 400 depicting the relatively low insertion force
needed to insert a needle, as the external member, into the exemplary sealing
component 106 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 406
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.



component 106 of FIGs. 3A, 3B, 3C, and 3D, according to an enbodi nent of
the invention. The graph 400 depicts the force needed to insert the needle
on the y-wwizsosQdeoas a function of the rel ative di st ancecatusedvcos2she

needl e has been inserted into the seal2i ng conponent 106 on the x-axis 402.
The Iine 406 depicts a force-distance plot when the needle is inserted at
the proper end of the sealing conponent 106, as indicated by the arrow 316,
with the assistance of lubricating fluid to push the needl e past the region
of the interi : ows 322.
The |ine 408, qil;h)/es Iméngﬁ@ dgﬁﬁtésgﬂép@{egggé}/%%%ﬂbs@ﬁ %ﬁe%t%mﬁ%ﬁp?% needl e
i s i nser thelregion Iméthmmdmmresurfmcer&?@andmafed e trecatrowsg mnpmeEdcﬁﬁkﬁa

opposite o he. arrow 316, such th count rs the slit 326 first
borore + HathbaTafe slimaerieal Bgeidtopieh Raoiand topudlena ¥t hat
the fOFC%ZBGEFi@ﬂﬁsPhQH}?ﬁnttﬁé hnée!@bqsfthé ﬁrc@ﬁgédé&'% P@Qﬁ% A e&ll%g)df spterior
surface 320 indicated by the arrows I S non-ad Ive Wt orce

subseduet® yegiergéthe @t@wwwia@eﬁé’@dnélcmﬂobbxaﬂw anﬁcwa@m Henes znle 326. Thﬁ
fi h th tt
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r egi on haealiegcomposentti0s tinspd ot ¢hanektdBab is@ricouhtized] MherdecoRg needl e
into the sealj %ﬁgl%gp ent 106 drops Hntil the slit 326 is encountered. The
|

second hip izdBejfarcefieedsada pysbdbea nesdsuste @Wémf@éghéh@ nto and
thr ough fshﬁsﬁé ' Bedale FRORUDRENTGERAUE Bitet AEERe 1 9HTRORTEE! ATRA

insertion past the region o e |nter or surface §Feh
arr ol 32fthehimteniar Sur@lcragBQngladtmaWUEhy thecamewsd I3Q4ebefmeh*emg adedin snlrhén 326, it

b dered that.th ded to i t dl e through th
Cogi on SJ0F MASHE bt Tt ST T b Cobfidfiad hoEE Bree neSdel B nosded
t 0 i nser inddrethearsicie tmbggnmwé F@gléﬂ\ Btzo%’cﬁeat%m OB P$ 324 ienbhne 408

denotes that the force needed to push the needl’'e first into and through the

slit 326additiygavith the ﬁmmne%ed tor ibeed e bgadietthyoughethedlit 826ush t he needl e

B rovs 324, Tl EpERAE B lnd 485 BBl thaP i £1% NPT KPR IR neea .

t he 1®r ceeedledirdt into andthroughphs BIiNgRE seadwibd with Wi@ﬁtgbefshbsé@@éntpg i b
ied by

conponent 1 ast the region of the interior surface 320 identi
thgp neegedt pLSJshtthe nee((‘jllI s? I

e past or through the region of the interior surface 320
indicated by the arrows 324. That is, once the slit 326 has been encountered by
the needle, the force needed to continue pushing the needle through the sealing
component 106, 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 408, is advantageous because
uitimately less force is required in total to completely push the needle through
the sealing component 106, and less force is required at any given time to
continue pushing the needle through the sealing component 106.

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 106, whereas
FIG. 5B shows a bottom perspective view of the sealing component 106. FIG.
5C 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



arrows 324, continues to increase. As such, these two forces are additive.
Havi ng the forces non-additive, as in the |ine 406, is advantageous because
ul ti mat elwol2ees116esce is required in total to conpletel pcpushodshes2seedl e
through the sealing conponent 106, ang |ess force is required at any given
time to continue pushing the needle through the sealing conponent 106.

FI Gs. 5A, 5B, and 5C show a specific inplenentation of the sealing
conponent 106, according to another exenplary enbodi nent of the invention.
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FIG 5B om persp ec Tve Vview o seal i ng conponent 106. FI G
5C lshowstlae pemcaee:tllewsad)f FslG.%e5mei 6B. t he sealing corrponent 106. The
seal i ng corrpo t 106 is agai n, fahricated fr.om mat eri al 302,
such as rubber iBoIRem aﬂgrha@ Frederiaf Sﬁ?r?“ﬁ%&% | n PP%e sealing
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t hecross-sectional side View of | emental ref erence as
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the exterior side surface 304 defines a\ ne s this mating
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arrows 3 e hole or opening of the mating ne er and t he
seal 10g coempbeeand 106 saamgommpowntm Qénarehgib round seskaps, shess sexl

consi dered apnul ar en the sealing conponent 106 is |nserted into
the mati r‘fﬁaYrBﬁ‘&é’Ps"feﬁ%d ?BQW?T@%‘?C& ed by the reference numbers or arrows

306 and 308 angnhdgithaedaiffestpBohditt ﬁj@@trﬁme@mr@tmm@rmgwaembet ltese
portions of the exterior side surface 304 are pushed or conpressed into a
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15  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
can so compress into the region 312 when these seals are being defined.

The region 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 corrrponent
106, 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 108 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 asymmetric, so that the user is
able to easily discern the proper orientation of the sealing component 106.



can so conpress into the region 312 when these seals are being defined. The
region 314 is a manufacturing tol erance region, the dinensions of which do
not affecwodeddmnsdson of the seals identified by the reperasc@scnuwsrBer s or
arrows 306 and 308. As such, the dimemsions of the nmanufacturing tolerance
region can be varied during manufacture or fabrication of the sealing
conponent 106, without affecting the functionality of the seals identified
%4t hfe {ﬁferenlc_e nunbers or arrows 306 and 308. The exterior side surface
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the seal LRg FINPLBEMg s86pBheft 186 InFAGS3IBA, 38, 3@)@ndBD.For instance, the
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322, and another seal indicated by the arrows 324. Wien the mating member
is first i nseMhen itime mating reembenis firshineasad intoghe sepliagicompeagnbn 318 of

component!CBod ISARa" e P8 Lo AR T RULPEhe R oliBbS tiehaiRg! | 19
15 member into the sealing component 106. The lead-in region is thus a

downward-ramped region defined by the interior surface 320, which if contacted

by the mating 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 two 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 106 and the mating member inserted into the sealing component



downwar d- r anped regi on defined by the interior surface 320, which if
contacted by the mating nenber as it is inserted into the sealing conponent
106, resuwo=006n1té¥8 nati ng nenber bei ng gui ded further Powarsdoocniass he
seal i ng conponent 106. As the mating venber passes the region of the
interior surface 320 indicated by the arrows 324, the interior surface 320
defines a seal at this region wwth the mati ng nenber. This seal nay be
consi dered an annul ar seal where the interior surface 320 and the mating

nmb . t ' 2 LS. further dnserted
"to the 0 1EYEed hOIUMBIARE dhe SAnERORSHRERT B e ottt RRpLREH"
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ther seal a regi.gn wi mati ng nenber. This seal may al so
22(I’)lsi Ser Z’&e 2 Oyﬁrﬁiﬁn@gﬁ R n?agepﬁ%@ elagtomeric material 302 mat i ng
menber eakdsd1g¥tions of Wl intdridtesurfdeeS3 20 AN Sustel 6rv&g2&%5§e9ﬁftb%6d bet ween

the interior surface 320 of the sealing conponent 1 and the mating

menbed: CoEMEsion degionfi2ed Dye compressiwsredten 328ds algromembr ndeht i i ed by

the arro i . Se fined between t interjiar surface 320
of the s\ggm%ﬁéd é@ﬁ%c?ﬂgﬁe\@b% @hﬁcgﬁé‘ 'ri"nﬂ‘%@ﬁ@%‘#}ﬁ‘rs@?t"&t&”%F‘drf‘?‘l:%

seal i ng GoO At HiSeREMMEIRS niatsridl SORER CMpIdss I tAE refidnTEXE whehoul d
fail, the other seal is still present to prevent fl ui d&egghgé;e or escape.

Fur t her miP@se $9Rls d&a Psinggfingde dnispe: eabedims, theseagii bydeei ned
because grg)v@ 853 Qgﬁ?gﬁ ABLANL A s%gstaﬁﬁ?fg}hﬁ%ﬂtiegft ions of the interior

surface are pu or conpresse a conpression region 328. The
conpt@ssi on r &icenthd2Batisg manbenisasbearvinskricdimodte fsealing copipoaent se

fabri cat it hi d defined.by, the interior surf 32 that the
el ast oneri0B. (e ba FERYSH Ry ing Pula TGP aIRg coMPerBTIARR. Afose seal s
are bei nghalafdtingtmefibep REp BNRPHLMBAE sehlify 86/ApontAENS fthedelYidehgridd r ows

322 and 324 are at |east substantially i1dentical. Once tﬁe mat 1 ng nenber

has been byribeeriews 322 is first bisklenn Nexénawitnennent®r is furthey poded droov e by
o on? hackgthd ESMEAENRER B8 sEATRERRL B e ol AS AR TRRE 15,70,
firs15br olotatl thieie orfertdithamdedls issrevarddiewhn ke dels @i bethg defined
upon insertion of the sealing component 106, where first the seal identified by
the arrows 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 Finally, as the member is further pulled from the sealing component 1086,
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.
[t is noted that the sealing component 106 of FIGs. 5A, 5B, and 5C does
not self-seal when a mating member like a needle 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



seal i ng conponent 106, the seal identified by the arrows 324 is broken. It
is noted that the order of these seals is reversed when the seals are being
defined uworosemaessgi on of the sealing conponent 106, whece/useesidbe seal
identified by the arrows 324 is defimesd by the interior surface 320 with
the mating menber, and next the seal identified by the arrows 322 is
defined by the interior surface 320 with the mating member. Finally, as the
menber is further pulled fromthe sealing conponent 106, the mating nenber

passes t [OLrLSI 0, ' o i [ |
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it is being renovel  the seal ing conporient 106. It is noted that the
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into the seal ISTTs1n conparison®to the sealing
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3C, and 3D features a_self- I i [ity, wh '
thereof i soing:camaeragtct T Gscrh SR oA e R TR e FEWR 821 fom or
as not A J ' o i ' f
the seal 1T CORMEARE Siale §0itFus AEh)Eoa RBAPAMTRLCH o i) 9 e or
I eaEﬁof I’ﬁ’:@rﬁb@r, ﬁikalai tpugl,mmamgheruthér(}ﬁaMmemham likg ameasie, is beinghoved from
or has not yet been ipsert into the i t 1 I
(tni'ra) Fembued fogeAr BSS BRE Ve Bht-nSaEes MUoneReenTY aneodey M9 Febea
bal I, mm&go»gpg@éﬁgmamﬁheﬁa@c@g@i&ﬁ bPthid pitiAE embae & Madeatitt he seal i ng
conmponent o . BA, 5B, and 5C, as identified by the arrows 332._ The

exterior rd;fgremna wmuthisamend®o speaiicaly being abalbavharpas furthar discussion ofal
mat 1 ng
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106 {s0mreference to the member specifically being a needle, so that the distinction
between these two mating members is clear. However, in general, both mating
members are still mating members, and are not restricted to a ball and a needle.
Before the needle is inserted into the sealing component 106, the ball
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 108, 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 fiuid. 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 1086, 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



t he conponent 106. Further discussion of this mating nmenber is made with
reference to this nenber specifically being a ball, whereas further

di scussi ovoabodihesosat i ng nenber inserted into the seal i rgTasowsenes2ss 106 i s
made with reference to the nenber spewifically being a needle, so that the
di stinction between these two mati ng nenbers is clear. However, in general,
both mating nenbers are still mating nenbers, and are not restricted to a
ball and a needle. Before the needle is inserted into the sealing conmponent

106, the ball a t | O t £ ' seal
I ndi cat elape&prtsH aﬁ?m%%g‘leséeﬁé’t Qﬂoﬁmﬁ%mg&gi@ﬁeﬁ?@ﬁ 3%4i he sealing
conponengudif Bectilisiihg Mmeans tititehe sealssafareed byted:asthmes;ieamabdabg%onent 1086,

i h his ball d ' I ' ich:th
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access t:*ﬁ%&érjééii gr\gbqﬂettgqhé\ggq{l e is again renoved, the ball viaits

ed n

spring-| oa ature pushes or presses against the exterior bottom surface
330 dgai n, toFoemhstanue, wWhendbalneedls isheiny ngerted intortbasesivy so that fluid

cannot escape thr the seall res of the
seal i ng CYRPBAEAL ’?qughgfpf%ﬁ e i}g\hggwgﬁgé%%ag? gq%sgépgétabﬁ%it , there is
a sl i ght . d st AhbPibta®f eRfinefingr distororeor gorbiessidreof theeslastorrsuict ace 320
of the seal i ng conponent 106, .indicated by th

) ef erence, nunbers 329. This
i ndent at inaterialr302sthap mayrihamdse éﬁeﬁfe@@@fﬂaé)’”‘tﬁﬁéeibﬁhcﬂﬁ‘@ﬁéﬁ' S of the seal
defined hy, th i . d it i ified b
the arr oaéte?gg! %ﬁ@% eﬁ?ﬁﬂ%h@ﬁ%ﬁﬁlﬁ% %1%9 ?Wg {he&afbgeé(}gwi; ﬁggﬁggﬁmi nteri o%/
surfare BaMisvdduckle Remdtingly, dse pdtartial fordediagetieo eacuoabtiepsealmithe24. Such

decoupling neans .that the seals.afforded, b ast | C erial 302
rel at Pveﬂ?%b@‘héuﬂ@e@ﬁﬁﬁd IBSE{HPN 43 f C@ﬁ q}@/ttoﬁtbe éggﬁ&a%?@éed by the
el ast ome i IGH id@htifeR by M Hkfericd riuiModre!d20. Fels notetianatsucthen t he

needle is being Inserted Into the sealing conmponent 106, the presence of
the sli ghhdesidabie alistortiont orl asmpressinsiai e glasjornede gaieriali30{Je Tugher | v

mmy ot neFsifsedon Qv el 5 PRI RP{REe Bairk Wirfdn BMRIE nEBHEL e 200 he
el as{mnerd tdBéMpredsiciPredich 828 belrig predent betateehithese oo weals. t he
Second, there is a notch or groove 321 that separates the top of the
sealing component 106 from the seals with the needle identified by the arrows
322 and 324. This 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
106, 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
ball 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



ball is reduced. Resultingly, the potential for |eakage to occur at the
seal with the ball during needle insertion is reduced due to the presence
of the i nenvatiieeysi dentified by the reference nunbers ®2%/USkdosioss28ot ed
that such undesirable distortion or cenpression of the elastoneric materi al
302 is further reduced or elimnated as a result of there being two seals
with the needle, due to the conpression region 328 being present between
these two seals. Second, there is a notch or groove 321 that separates the

top of t i : I ] the edle identified
by the a?@g\ﬁ@ﬁl&%ﬂg&ﬁ@%@%@%@%ﬂt&% %%bg’g‘iCﬁ'g\%ﬁi‘emH@%?,}}?@n‘ﬁﬁe W pi ng region
i dent i fi eektegjor sideaurfans 3825 within the interior surface 320. Furthernore,
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surf 46e 30a se¢afing esmpealest M6 Ht phshesnddvars againkdthesbalha02f Miedeannot escape
around t he . seal,ing conponent, 106 al on he exteri or side surface 304. Wen
a mating Wﬁgrbysﬁg’he f'%(et?f&@d?éuﬁa%e géél’f‘"%ﬁé‘@\f@at'?g greabenR! isdhuget been
i nsert ed Brokén iRl GRahddtle OP BREIIRAINLGenitt® 2l 4ccBe2 1 RERICSTIRAR, nst the
exterior bottom surface 330 of the sealing conponent 106, due to t'he force
exerted BYetwedigpishescibe bafifi0Zaway sothaict camaccedsibe fRed Fhuid defines a
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the 15 mating member, due to the seals defined by the interior surface 320 with the
needle, as have been described.

As the needle or other mating member is removed from the sealing
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



interior surface 320. Wen the needle or other mating nmenber is inserted
into the sealing conponent 106, it pushes down against the ball 602. The
seal defiwedodmyiitéye exterior bottom surface 330 wi th thecraistevg/onesber 601
Is thus broken, and the needle or oth®wr mating nenber can access the fluid.
That is, the needl e pushes the ball 602 away so that it can access the
fluid. Fluid cannot escape or |leak along the interior surface 320 around
this needle or other nmating nenber, due to the seals defined by the

| nteri or s%u{x@g‘i‘o@mﬁ&%n%*Pﬂqé‘&%ﬁ\@b%&ﬁ%&?éfrﬁ ifB&He YrRfdsubedaydss the needle
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and 5C t hiaid ager theseaied cenmpanentqas §§Fi"ﬁﬁfr{je%h'ﬁ eRdosuPst oriented by
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15  two seals with the needle in succession, as the needle is inserted into the
sealing component (716). Furthermore, in one embodiment, where the sealing
component is that of FIGs. 5A, 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 to fill the enclosure with fiuid, or the
needle may have been used to extract fluid from the enclosure, such that either
such process is finished, and the needle removed. In one embodiment, where
the sealing component is that of FIGs. 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).



been inserted into the encl osure, although typically the enclosure is
filled wwth fluid after the sealing conponent has been inserted into the
encl osur evoNeosi116@8 external mating nenber, such as a neewlusoledidnsert ed
into the enclosure through the seali my conponent (710). A |lead-in region of
t he sealing conponent may guide insertion of the needle into the enclosure
(712). Insertion of the needle into the sealing conponent causes

el astonmeric material of the sealing conponent to conpress into a
conpression rq ' I (714).
hon rosult, ThsHolBd s, SBAEIPerdic SRRoBIm RS IR HoRl HATRABT AN

needl e i escdbed dieosin, b svilt he appeeﬁiaiedsbyl these of drdinany SNﬂblnstbaIarhtyiad:orrponent
(716). Furthernore, i d ment, . where the sealln (of0) nt is that
of Fl o SN SrEmhOsThantialc RS e P ane BHPaRRIDeY e TERMUE component
causes t lfgr ﬂ@@ﬂ&.ﬁ@emébunwﬁy sﬁoWﬂ' IFdrreanigie, \ﬁhél%rals@ronﬁ)@t tom surface of
the sealing conmponent (718). At sone point, the needle is renpved fromthe

encl o§ur enphodimerts of thesinu@ition baee heerideserliechinvelalieario@seealing fil| the
| d

B oS b St dhelfedor B R B o A BRI B R el

needl e r qrhitlesad bomnaea’nbﬁtﬁrrmnbodlmrtseofm invaitiongcarobp @ngpldyedsirt hat  of

FI Gs. 3A, 3B, 3C, 3D, fﬁ; L % le results ég.tpe interior

surface delatipe tQ@QH“ﬁ@t'%ﬁgﬁé ndaKietP %9 gYICeH t' RS [RICAUQN IS a st

(722). | Qh@é‘@%@ﬁ&e&@@@?& dégﬂéﬁoﬁéﬂsr mtbng oF pPAReMselis that of FlGs.
an renoval of e

5A, 5B, edle results in the ball pressing against
t he B6tt emeadierands oﬁthe‘mseeoifmveetlcs"eaThﬁ@f@enﬁdmGmnlf@$m4mtel$i&d1thahat t he

bottonleé er. or Furfag f|Te§ 'tp t he aIIt 726 Finally, a

Wi ping r b|SdHV%‘F iqrhe r‘f’d”(: Yr’ﬁb m3 AN EAUNVAIRNIS IASIEOT. .| cans the needl e
as the needle is renoved fromthe enclosure t hr ough t he seal i ng conponent
(728).1t is noted that, although specific enbodi ments have been illustrated
and described herein, it will be appreciated by those of ordinary skill in
the art that any arrangenent calculated to achi eve the sane purpose may be
substituted for the specific enbodi nents shown. For exanpl e, whereas sone
enbodi ments of the invention have been described in relation to a sealing



conponent for an ink supply that then mates with an inkjet printhead or an
i nkj et printhead conponent, other enbodinents of the invention can be

enpl oyed wo 2o@/1atéoen t o applications ot her than inkj et - pcirniscovg/otess ces.
This application is thus intended to Mover any adaptations or variations of
t he di scl osed enbodi nents of the present invention. Therefore, it is

mani festly intended that this invention be limted only by the clainms and
equi val ents thereof. W claim 1. A sealing conponent (106) conprising: an
el ast onenpe dFkeri al (302); an exterior side surface (304) of the

el astoneric material to define at |east one first seal (306, 308) wth a
first external mating nenber (104) into which the sealing conponent is
insertable; and, an interior surface (320) of the elastoneric naterial to
define a second seal (324) and a third seal (322) with a second external
mating mepbar : j ' L sealing conponent. 2 . The sealin
conponent 'o?\ %%%En#%fm%%?@@h%&ﬁe tlgér ‘or side surface of the el astoneri cg
mat eri al f uahledastdafarivanateriab (3% ssi on regi on (312) into which the

| ast i terial i | d. i ion of t | i
compodont | | AMERHISTYS sdate ki) Srlie BrSianeus Fehidiig desBf alipdsdmmonont
of cl ai mdne MfREEBAIN30BC368) Rith Arfirs Seridl httmgThehibRr ¢l @ptiamANhiehtREET i al

further defines an orientation region (314) to indicate to a user that the
seal i ng cmalisgaempaengit épimsestable; ended, such that the exterior side surface

of the el ast i i I\S | ] A [ng
component - ofNOTtar ey Taae (2791 i BRRIOTER WbtpliaBenie a SelBrified ]

| ead-i n r@gupand3ldirdtseat (@21 witkea secomd! erteresimaatimpiiensberghey as t he
second external mating nmenber is inserted into the sealing conmponent. 5.
The d8al iiRgedaigdnioihesiealingcRMPONGAkrein the interior surface further
defines a wi ping region (324/325) to at |least partially clean the second
external mating nenber upon renoval fromthe sealing conponent.6 . The

seal i ng cpPPRe8Lalifg SbrApBhént oFtAdiRT N Whereimity xeristsiiacarfdeé iondse t he

W pi ng region and the second seal at a same portion of the el astoneric

mat er i al .elastomeric material further defines a compression region (312) into which the
elastomeric material is able to be compressed upon insertion of the sealing

component into the first external mating member.

15 3. The sealing component of claim 1, wherein the exterior side surface of the
elastomeric material further defines an orientation region (314) 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.

4. The sealing component of claim 1, wherein the interior surface further
20 defines a lead-in region (318) to guide the second external mating member as

the second external mating member is inserted into the sealing component.

5. The sealing component of claim 1, wherein the interior surface further
~ defines a wiping region (324/325) to at least partially clean the second external

mating member upon removal from the sealing component.



7. The sealing conmponent of claim1l1, wherein the interior surface further
defines a conpression region (328) into which the elastoneric material is
abl e to b®ocosprie®sed upon insertion of the second exteroalusowisiongssrenber
into the sealing conponent. 8. The serling conponent of claim1, further
conprising a bottomsurface (330) to define a fourth seal with a third
external mating nenber (602) pressable against the bottomsurface. 9. The
seal i ng conponent of claim1l, wherein the third seal is defined by the

i nterior .surface aslit (326), within the elastoneric material, 10. The
seal i ng &o gﬁeﬁﬁaﬂﬁg Cgp};ﬁ%eg’?o%’é‘@%nw&e'gltﬁ?'Stﬁp?'h%lr"%%e@f‘lg‘?f&esaih?ourt h
seal (33%ipingtregichsid thetsstohbiesesapadame goifish offie BIsIRABEE nidtb@4l. t O
insertion into or after renoval fromthe sealing conponent.

7. The sealing component of claim 1, wherein the interior surface further
- defines a compression region (328) into which the elastomeric material is able
5 to be compressed upon insertion of the second external mating member into the
sealing component.

8. The sealing component of claim 1, further comprising a bottom surface
(330) to define a fourth seal with a third external mating member (602)
pressable against the bottom surface.

10 9. The sealing component of claim 1, wherein the third seal is defined by the

interior surface as a slit (326) within the elastomeric material.

10. The sealing component of claim 9, wherein the slit further defines a fourth
seal (338) with itself when the second external mating member prior to insertion

into or after removal from the sealing component.



