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BACKGROUND [0001] Printing devices typically have consumabl e
printing i ontai ners that need to be repl aced fr I

time as t@%é‘i“ﬁ’i‘%sﬁé material is 10 consuned during pri ﬁFﬁlw&%O%}i’%
exanple, inkjet printing devices typically require replacenent of
one or nore ink cartridges or containers, whereas |laser printing
devices typically require replacenent of one or nore toner cartridges
or containers. [0002] In certain instances, it nmay be useful for the
user of the printing 15 device to know when a repl acenent contai ner
has been filled with printing material. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 0003] The followi ng detail ed description refers to the
acconpanying 20 figures. [0004] Fig. 1 is a block diagram depicting
an exenplary printing environnment having a container with a fil

i ndicator, in accordance with certain enbodinents of the present
invention. [0005] Fig. 2 is a block diagram depicting an exenpl ary

container 25 having a fill indicator, in accordance with certain
enbodi mgnts of the prese i I P i -C are
illust rrrgti ve di agrans degf*&"t‘T@g’egﬁPﬁ&"«!ﬁ@%@ﬁﬁ%‘@T ont ai ners
having fill indicators, in accordance with certain enbodi nents of

the present invention. WO 2006/ 115@%@#{%006/ 012923 2 [0007]
Figs. 4A-E are illustrative diagradl ‘g an exenplary breach
mechani sm of an [geIP@itingt delickadivsisbily HAfvEOEohsunddsle f AR Athtérial
filling process,. in accordance with certain enbodinents of the
present i nfoRtaIS haomed tpikgsrepiagen frore imeita dimtees the riintigoanaterial is
depi ct 1o %??%%%g QuiiP Y. DFRACEKAIRRBATIGER Rlinfily B2 tpiddil
require replacement of one or more ink cartridges or containers, whereas laser
printing devices typically require replacement of one or more toner cartridges
or containers.
[0002] In certain instances, it may be useful for the user of the printing
15 device to know when a replacement container has been filled with printing

material.

BRIEF DESCRIPTION OF THE DRAWINGS
[0003] The following defailed description refers to the accompanying
20 figures.

[0004] Fig. 1 is a block diagram depicting an exemplary printing
environment having a container with a fill indicator, in accordance with certain
embodiments of the present invention.

[0005] Fig. 2 is a block diagram depicting an exemplary container

25  having a fill indicator, in accordance with certain embodiments of the present
invention.

[0006] Figs. 3A-C are ilustrative diagrams depicting different
exemplary containers having fill indicators, in accordance with certain
embodiments of the present invention.



following a filling process, in accordance with certain other
enbodi mrents of the present invention. [0009] Figs. 6A-D are
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mechani sm enplary fill indicator prior to a
following a filling process, in accordance with certain further
enbodi nents of the present invention. 210010] Figs. 7A-D are
i1lustrative diagranms depicting yet another exenplary breach
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di d

ot At g irrees gEfechaeAith BEth hthodiRs BFIR Yyesdiy ARIRE, -

conmuni cation | IEQQO&JOEIQS[ 0G#2D Patent ilngiratvei cdiagins s depietieg ernattiere
f b ' 108

conounabt e SENfiR bfeeth, rChise of Bk sHBheSHly ofl hdifatef s o pBds

i ncl ude i nkplwipg iarfillergsprokess in pecartiancs witle epitsinsothéreaBbodit@nts of the
machi nes, and the like. Media 108 is representative of any 25

material t FAPSERAIYE BF'I nted to or on. Exanples of nedia include
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110 is representatlve of any material that can used Tn printin
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such as inks, fixers, and the like. I'n 30 ot her exe
i mpl emrent atﬂ‘%ﬁ?seﬁt ITW?DIII@ material 110 may incl ude non- fI uid
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DETAILED DESCRIPTION
[0011]Fig. 1 is a block diagram depicting an exemplary printing
environment 100 having a printing device 102 coupled to a computing device
20 104 through a communication link 106.
[0012] Printing device 102 is representative of any device capable of
printing information on a media 108 using a consumable printing material 110.
Examples of such printing devices include inkjet printers, laser printers,
copiers, facsimile machines, and the like. Media 108 is representative of any
25 material that can be printed to or on. Examples of media include paper,
plastics, cloth, and the like. Consumable printing material 110 is
representative of any material that can be used in printing information on
media 108. By way of example, in certain exemplary implementations printing
material 110 may include fiuid materials such as inks, fixers, and the like. In
30  other exemplary implementations, printing material 110 may include non-fluid
materials such as toners and the like.



5 nore containers 112, and/or one or nore print nechanisnms 114.
Container 112 includes a fill indicator 212, which is described in

greater degﬂiioogﬁls%‘ﬁ’ In certain inplementations, cont g{cﬂggmggﬁzg_@y

al so inclu menory 128 or sonme other device for recor

i nformati on about container 112. [0014] Print nmechanism 114 is
representative of any nechanismthat 30 selectively prints

I nformation to nedia 108 using printing material 110. Thus, for
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[0015] Printing device 102, in this example, also includes a user
interface 118. User interface 118 may be configured to receive user inputs, for
20 example, via an input key, a touch screen, a pointing device, or other like
interface. User interface 118 may be configured to provide information or
feedback to the user, for example, via graphical display mechanism, display
screen, lighted features, audio mechanism, and the like.
[0016] Computing device 104 is representative of any device that is
25 capable of interacting with printing device 102 in supporting a printing process
and/or a servicing process. When supporting a printing process, for example,
computing device 104 may provide print data 116 to printing device 102
through communication link 106. Computing device 104 may also receive
information about the printing process, printing device, etc., from printing
30  device 102 in support of a printing process.
[0017] Other information about printing device, etc., may be exchanged
between computing device 104 and printing device 102 in support of a



repl acenent of container 112. Here, information about the condition
or status of a replacenent container may be provided to conputing

devi ce 104y, fRoPUIJNg devi ce 104 may then provide infofapjiag Oy,

feedback t & IRE’U8E® 5 about the container's condition/

perform sonme ot her function based on the infornmation.

[ 0018] Computi ng device 104 may includeg for exanple, a personal
conputer, a laptop conputer, a handheld conputer, a personal digital
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devi ce 102passH 6o mpinferenadievi ce 104.  Communi cation link 106, for
exanpl e, nmay enplo ired _and/or wi.reless  co i cati on techni ques.
'n cer tai .} mpl DRI GPMBHENG 104 may, ERRE. treorRmPIend REISCRAT
net wor k, SHEﬁpﬂ%é,ogaoil_a}ﬁ@b RbAPURS! PIHandRBId Hofrdi@sr, 4 NerséRal digital

Internet, etc. eterm”circuitry" as used herein is neant to
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rogra d . l.nst i ) r he i :
B 01 SR e Ry AN 9108038 W WL
nmor e desi r €Y. flyrictdestain imple@ntations 28nipubing ndavicet i 04 sind" printingi devjce

Coupl od t odBenBry RobisbrRre ks RpBllerhest, Wiyl OdhmiiRBRIER 106 o)

may i ncl udeeingrictertal yo tHe2@inglkatevice. confi gured to interface with
contai ner 112, re parti.cul.arl with fill ,ndi,cator 212.. For
cxarpl 6. as desttitigEROMN el MkeTog ¥ beresgntathS 5 B Hogadnicaén
| mpl engRt A afitlfof YsEbolatbd ZircalryiRalofngipaits tRE exelkajecof nfdrmation in
i ndi cator 212 and configured to determne if container 112 has heen

filled witAtieget Aee AfeRvaEheRiecnIinting deviceul 4% gnd sompeting AEWES hat
contai ner EL2\ARSICAESD link 106, for example, may employ wired and/or wireless

communication techniques. In certain implementations, communication link
106 may include a network, such as, a local area network, an intranet, the
20 Internet, etc.

[0020]The term “circuifry” as used herein is meant to broadly
representative of any form of hardware, firmware, software programmed
instructions, and/or mixture thereof, and may include digital logic and/or analog
components as needed fo perform one or more desired functions. In certain

25  implementations, “circuitry” may include a plurality of distributed circuits that
are operatively coupled together.

[0021]As illustrated in Fig. 1, printing device 102 may inciude circuitry
122 that is configured to interface with container 112, and more particularly
with fill indicator 212. For example, as described in greater detail below, in

30 certain implementations circuitry 122 may be operatively coupled with fill
indicator 212 and configured to defermine if container 112 has been filled with
printing material 110. If circuitry 122 determines that container 112 has been
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I ndi cate such determ nation (or a lack of such determ nation) to the

user throu%éﬁgﬁg ﬂterface 118, for exanple, by way of BE%QOP%ﬂggtor

light, audio di spl ayed nessage, or the liKke.

122 may al so (or alternatlvely) provi de information to 5 ot her
circuitry indicative of such determ nati on. For exanple, conputing
device 104 may include circuitry 124 that is operatively coupled to

receive i rfled ”ﬁidrpﬁlrédwn'!QErrﬁdytlﬁﬂ'cétgzsddhr%@hﬂﬁl@ﬂﬂh‘%ﬁ%t 18R df i dbh
106. The infornation g%a ready indicate such a det er m nati on,
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124 may determine if cont al ner een WI th printing
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Circuitry 122 may also provide information to memory 128, if present,
indicative of such determination.
[0023]In certain implementations, circuitry 124 may be configured to
20  operatively couple with fill indicator 212 using circuitry 122 to essentially
complete the communications connection in concert with communications link
1086.
[0024]in still other implementations, all or portions of circuitry 122 may
be provided as part of container 112 andfor fill indicator 212. In other
25  implementations, fill indicator 212 may include, be part of, or otherwise
operatively coupled to onboard logic andfor memory circuitry of container 112.
[0025] Reference is now made to Fig. 2, which illustrates, in more detail,
certain exemplary features of a representative container 112 depicted in block
diagram form.
30 [0028]As shown, container 112 includes a housing 202 forming a
reservoir 204 therein for holding printing material 110, Reservoir 204 may

include other materials or structures therein as needed. For example, bags,



30 [0026] As shown, container 112 includes a housing 202 formng a
reservoir 204 therein for holding printing material 110. Reservoir

204 may materials or structures therein o or
exanpl e, %ﬂb@%@%%/ 115728 PCT/ US2006/ 012923 6 bl adgﬁ@gﬁaﬂ@gﬁpgr
other wicking material may be provided for fluid retention and other

purposes as is known in the art for inlkjet printing, and
conpartnents, stirring nechanisms, etc., as is known in the art may

be provi defladddrs! fyaeh of tdtiidr W%W@Vﬁﬁfé?hl hﬁh}} Eéq{roﬂﬂéd‘tfbﬁﬂmd%tén?zon
al so known in the 5 art, container 112 may be incorporated into or
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an outlet p that T's con to aI printing rna
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i ot Sat it PoRhe? 178 EE Meost it o By el et o BEnfBar
printi ng nahechaalism {0ottshobm) departain @édplemedtdtiensi se pl aced into
reservoir 204. | ort, 206 a fill rt 208 1 (of0) i.n
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filling processes depending upon the type of printing device

and/ or pr i ACRBSSFRIEM Within Teserray 204dRsUePor o aaprinting Riecess: | prng
fill pant 203 aRY REUEES BANKRRENLRONE | b9 ﬁg J}o?tr E@Q}Otﬁalt 4 %oﬁf"@med to

i nadvertently [eaking out of reservoir ovi'ding a

sel f - seal i jownidting Hateriabt 18 o e depnsied ar odlapwisa placed lirip resmoir
feature th allows a 20 needle or other inplenmentation to
monentarily enter reservoir 204 and introduce additional (or

possi bly di ffer ¢0@38]8Nitiet porg 206 taedi fill pattl 208 may eiome in[2)C28tof diffeteader

P T o sheeRE! P R R BRI oS Sl SR RS

port 208 I’Y&}appﬁﬁ hh@lpnntnigeaéaﬁninag aﬁd/@aﬁilzﬁgbfdwssééldemndneg gpen th |

hat ch or r that che utoma cl oses, or other |ike
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di fferent) ppinteit filJpsmt 208 @hayl e iMééhanically configured to keep fluid from
inadvertently leaking out of reservoir 204 by providing a self-sealing
mechanism (not shown), e.g., a septum or other like feature that allows a

20  needle or other implementation to momentarily enter reservoir 204 and
introduce additional (or possibly different) printing material 110 therein.
[0029]For a laser printer, fill port 208 may be mechanically configured
to keep toner from inadvertenily leaking out of reservoir 204. For example, fill
port 208 may include a sealable mechanism (not shown), e.g., a small hatch or
25 door that latches or automatically closes, or other like feature that allows
introduction of additional (or possibly different) printing material 110 into
reservoir 204 therethrough.
[0030)}These are just a few examples; those skilled in the art will
recognize that a variety of well known mechanical features may be used.
30  Regardless of the mechanism(s) used for fill port 208, there will be at least
momentarily an opening 210 within fill port 208 during a fill process.



reservoir 204 therethrough. [0030] These are just a few exanpl es;
those skilled in the art will recognize that a variety of well known

nmechani cal may be used. 30 Regardless of the {a i
used for fi“{qeﬂ%(g{!g%ﬁo& there will be at |east nonent a\[;r&f gﬂ;&ﬂa&%&
opening 210 within fill port 208 during a fill process. WO

2006/ 115728 PCT/ US2006/ 012923 7 [0031FContai ner 112 further includes
a fill indicator 212 that is configured to be detectably altered as

a result of a fibdsARpestet PAL YiihdrZ GReidddd a BRI tin&@%or-r thEPis
exanpl e, in certaln’exenplary inplementations, a breac mechani sm
214 of fi | lconfigiredttorbedatectablicaliriad ms| 3 reguiteofaal filMpeocesp dnaingilizes fi
Is created e far . 4r ' : | .eservol r

204, The. r 630 £5iq T Tof SRR i BErahy e rbiehoptaliig alBleben
sone mannemedtaniszai4ortdill iddicetor 24P ds pleentnentdl altdred adiear opsning 210

br each chani_s 14.. By way of anpl fill instr or taol,
oueh_asoF o Bieaf ot otnelutBYis8d fortihe AR imea il rgsapk 20AT derrestififo
_meclhani sm %kéraiii@horbfeamgetbim@iﬁdﬁﬁswgmocﬂmb@g,t ﬁlﬁorg% gnaré%r,céf Ie@b?one
i enent atj ons,. .suc eration is permanent. or exanpl e,

the det et SBT B spRsR” CRardtarisie B eAg) AL 24 ecPe b of
charact eri sikamplét & AP dtiunyeht SrabRCEEER 85 116r eRdmpRIBGIded® (not shown)

characteristic, or conbination thereof that is associated wth breach
mechani sm 2yid Alfes brarcht Meckanien 3 Wabefor passieg itatolgh vapenindeX H.bill

an inifpal cLaafifdfeRbhBliohd skhahektioR idptmearlnt f erent state
IZ\C y, a

follow ng alteration. cordingly, etermnation can then be nade
by correspondi nf0®32]6phexamplec the dgtegisble eldetricet clraraderistiremalydotinde al

characteristi 10 r.. Ll _po ha [ [has. nat bee sed
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to electrically detect the electrjcal characteristic of breac
mechani sm Sieiermiation, egn 40k oy dwds B¥ £ariespeRrdiag not pfhes mifetlY BRan

interface ZL&diBY dithb WiEet®dl characteristic as to whether fill port 208 has or has
not been used during a fill process.
[0033] To detect the elecirical characteristic of the breach mechanism
20 214 of fill indicator 212, an interface 216 may be provided. Interface 216 may
include one or more conducting features, such as, e.g., wires, paths, contacts,
terminals, antennas, or the like, that allow circuitry 122 and/or 124 to
electrically detect the electrical characteristic of breach mechanism 214. As
previously described in certain implementations, interface 216 may include all
25  or part of circuitry 122.
[0034] Attention is drawn to Figs 3A-C, which illustrate some exemplary
alternative arrangements of a fill indicator of container 112.
[0035]In Fig. 3A, fill indicator 212’ includes an interface 216 that is
arranged on a different side of container 112 than fill port 208 and a breach
30  mechanism 214 that is at least partially within reservoir 204. Here, for
example, during a fill process a needle (not shown) would alter breach
mechanism 214 after passing through opening 210.



25 or part of circuitry 122. [0034] Attention is drawn to Figs 3A-C
which illustrate sonme exenplary alternative arrangenents of a fill
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portion 302 onfigured to transmt an _interrogation signal or
Phe | TKe ¢ Aarortain ad. his Braguzedingt PRaBss deloriacs 230 am pall sopaally

manner 1{)nd|a@,@tng§§ OQ{S](Q@%S'@}W@M condition of breach nechani sm 214.
Thus, for exanple n certain inplenentations, when breach nmechani sm

214 15 has not M]W'E%@Séd RATien €882 | Mmayr the econfigurrd) i9e teansait oan
respond '”[ﬁtHFrB o él?re S&Ptﬁé'hﬁg&lﬁ c‘ﬁ\ﬁgéfﬁﬁrbfégF%té %&g Q’té't@ﬂ%lpond in
C as been alter rele

However, when b eac hani sm
i nt erface Z0BenBanner mdeaaéweeﬂ the@iater@smditimrgoi/\maacbunecrmmm (21e.

sronal Rl RTINS, LS DR B, B B stz

wirel ed§ i meenfchbeel biteresl winelebe interfacespth chayrbd able tbyresgarsinituin by

or refl ecr’triarﬂgmartzrrzge tollgrrgflec,itiﬂaae{ return signal. However, when breach mechanism

214 has been altered wireless interface 216 may be prevented from

- responding with such a return signal. In certain other implementations, this

process may be opposite such that until breach mechanism 214 has been

20 altered wireless inferface 216 is unable to respond in turn by transmitting or
reflecting a retumn signal.

[0038] While the above examples refer to transmitting electro-magnetic
signals, in other certain implementations wireless interface 216 and wireless
portion 302 may employ magnetic, inductive andfor capacitive “wireless”

25  coupling that essentially performs the function of indicating to circuitry 122
and/or 124 if breach mechanism 214 has or has not been altered as a likely
result of container 112 being filled with printing material 110.

[0039]Fig. 3C illustrates that in certain implementations, fili indicator

212" may be formed at least partially within the structure of housing 202.
30 Here, for example, breach mechanism 214 is arranged within a wall 218 of
housing 202 and at least a portion of interface 216 is accessible outside of



[ 0038] Wi | e the above exanples refer to transmtting el ectro-magnetic
signals, in other certain inplenentations wireless interface 216 and

W rel ess 9&5 2 may enpl oy magnetic, inductive an
capacitive ‘{0 62{18? 25 coupling that essentially perfgéﬁ@s%()ﬁﬁéoums
function of indicating to circuitry 122 and/or 124 if breach

mechani sm 214 has or has not been alteeed as a likely result of
container 112 being filled with printing material 110. [0039]Fig. 3C

i |1 ustrat eqobin 202. qr&rnit@ra%elm @@i‘éﬂ&r?élé@é‘&heﬁ ithdo ha§itetdrPangedithin

may be forrred at least partially within the structure of housing 202
30 Here, fdaldl&pl e, breach mechanism 214 is arranged within a wal |l

218 of housing
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illustrate_an exerrpl ary breach nmechani sm 400 before and after being
altered durpi“?\%eﬁ fill process. [0042]Fig. 4A shows a fill port 402

that is confi gufEEla]Pig. epeshews o fill bortnagdiat by c@ﬁﬁg’uréﬂ tatredeifd id fill
openi ng 403 mgen the needle is_ inserted and 10 resiljiently closin

once the n&EEFE P¥ QReNE ghud Sk phenieg 080whaniheeneastig ilg dnsadtess a

pl i abl gor ubbgfient! @ﬁ)%lr@ %c@tﬂﬁ@r nbédg iéaﬂnﬁthﬂf(dwnfoﬁlle?éffphﬁz e oe
ports and others are known in the art 0043] )
orgxanpiey. Sugh

i |1 ustr at esoafigired & a@@h&ﬂ@hﬁﬁ@dﬂaﬁ@nm@the@l eimatepaly
He | 404 d t | t
re, an e gﬁ%fah??it+é(rgga?€%gggné GmTE HRe Lt I's arranged over at |eas

15 a portrrgJ I'n partrcul ar over at least a part
of slit openi ng[ﬁtB@]FE.é&iﬂUsisﬂtey aclyedde nechanismb 400 4AGihg thecfillpdat ef of

conduct’ 00 % 564l ey LA RRRP b ¥ oS 2P
el ectrilfal ayporiiodotfill pert dedhead idPdrtiexbir bivésatdeastianpart of slitlopening @ak.
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unaltered condition and may include, for example, one or more wires, traces,
material layers, etc. Thus, electrically conductive member 404 exhibits an
inittal electrical characteristic that is detectable or determinable electrically by
20  circuitry 122 and/or 124.
[0044]Fig. 4C iliustrates breach mechanism 400 during the insertion of
a needle through fill port 402. As shown in this example, slit opening 403
begins to open as the needle is forced through it, adding pressure as stress or
tension to member 404. For demonstrative purposes in Fig. 4C, member 404
25 s illustrated as streiching/narrowing as a result of this pressure. It should be
~understood, however, that this is just an illustration and that in other examples
member 404 may be more brittle or exhibit other responses to such pressure.
[0045]Fig. 4D illustrates breach mechanism 400 after needle 406 has
passed through fill port 402 and member 404. Here, needle 4086 includes a
30 channel 408 through which printing material 110 may be introduced into
reservoir 204. As shown in this example, slit opening 403 has opened for



20 circuitry 122 and/or 124. [0044]Fig. 4C illustrates breach
mechani sm 400 during the insertion of a needle through fill port

402. As sh s exanple, slit opening 403 begins en as
the needl e’ s”f’@’rl%@a through it, adding pressure as st rgéyUB 006/012923

tension to nmenber 404. For denonstrative purposes in Fig. 4C, nenber
404 25 is illustrated as stretching/natgowing as a result of this
pressure. It should be understood, however, that this is just an

i1 ustrati qedrd4dbaingd anmffghﬁéecﬁémrﬁcﬁq n@%w&ﬂa@%g@%ﬁﬂ)ﬁﬁo two

brittle or exhibit other responses to such pressure Fig. 4D
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404b. | n t [exBibits AN eltered elﬁ%*”P‘P'l charactedstic that i3 detasialie 6 datermizaiie

is elegpri @éétb(?d[iiqjlyaé ruy 23, 8;”@4 menber portion 404b.
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process.
[0049]Fig. 5A shows a fill port 402 that is configured to receive a fill
needle by opening at a sealing hole opening 503 when the needle is inserted
20 and resiliently closing once the needle is withdrawn. Fill port 402 may be
configured of a pliable rubber, plastic or other like material, for example.
[0050] Fig. 5B iillustrates a breach mechanism 500 using the fill port of
Fig. 5A. Here, an electrically conductive member 504 is arranged over at least
a portion of fill port 402 and in particular near hole opening 503. In this
25  example, electrically conductive member 504 includes an alterable portion 506
that is acted upon and thereby altered in some manner during the fill process
to cause a change in at least one detectable electrical characteristic of
member 504. Thus, electrically conductive member 504 exhibits an initial
electrical characteristic that is defectable or determinable electrically by
30  circuitry 122 andfor 124. By way of further example, in certain
implementations member 504 may include a switching mechanism that makes



[ 0049] Fig. 5A shows a fill port 402 that is configured to receive a
fill needle by opening at a sealing hole opening 503 when the needle

IS inserte resiliently closing once the needl e_i ' r.awn.
Fill port %&%ﬂ%@g%‘g configured of a pliable rubber, pF’ﬁP\rﬁ%&’@&ﬁf‘
other like material, for exanple. [0050] Fig. 5B illustrates a breach

mechani sm 500 using the fill port of K g. 5A. Here, an electrically
conductive nenber 504 is arranged over at least a portion of fill

port 402 ang hrBalRPElebEidhPéoritads, d1gh SofRedthBOmaRaer feBolds & identfisa mte.
el ectrically_conductive nmenber 504 includes an alterable portion 506

that is act@tll BigSASRABS CRENESY altered in sone manner during the fill
process to cau ol 1 t | gal
characteristic ggommpl\gé%@?hﬂgﬁ&e gﬁpgﬁgﬁﬁ/g@ﬁ@cgﬁ@@'ﬁ%h&r
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or detergm trdcal [ | d 124, By
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[ 0051] Whi | endfiefislsTAaiPhegningtured te etanivisal diteréf in & Mibrotat fredsBs or
ot her inplenentations such switching nmechanismmy or may not enpl oy

5 mechani c&ACPARaRTHGOEPIQRIPHFIEd qh%fﬁcé%!fﬂﬁ? A Sxebet - wi t h
switchegg. For e’[@ﬁ@]ﬂg.a&@Qldsﬂaﬁsaﬁr‘éaéﬁmnﬁé‘é?\aﬂ%%‘%m%ﬂe?%fegé 406 has

enpl oyed. In other °inplenentations, one or nore layers of conductive
mat eri al ( s)Paspedth@ughyileBod02nand pffasted mligralde monteru 588 and member
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opening 503 has closed and is sealed. Member 504 remains altered as
iflustrated by alterable portion 506 being in a different position than that
illustrated in Fig. 5B. In this resulting position/condition, electrically conductive
20  member 504 now exhibits a different electrical characteristic that is detectable
or deferminable electrically by circuitry 122 and/or 124.
[0054] Figs 6A-D illustrate an exemplary breach mechanism 600 before
and after being altered during a fill process as may be implemented for a
container that holds toner.
25 [0055]Fig. 6A shows a fill port 602 formed in housing 202 that is
configured to moveably open at a hinged portion 603 or other like feature.
[0056]Fig. 6B illustrates a breach mechanism 600 using the fill port of
Fig. 6A. Here, an electrically conductive member 604 is arranged over at least
a portion of fill port 602. Electrically conductive member 604 is capable of
30  conducting electricity in this unaltered condition and may include, for example,
one or more wires, traces, material layers, etc. Thus, electrically conductive



been subsequently renoved fromfill port 402. As shown in this
exanpl e, hole opening 503 has closed and is seal ed. Menber 504

remai ns al |IIustrated by alterable portion 50
di fferent ?’@%7 ¥®han that illustrated in Fi g. 5B ch/ﬁ %96/61992%

resul ting p05|t|on/condition, el ectrically conductive 20 menber 504
now exhibits a different electrical ch&acteristic that is detectable
or determ nable electrically by circuitry 122 and/or 124. [0054] Figs

6A-Dill ustm@meﬁ@oawmb@r ﬁnhhﬁapélém%héfacﬁé}%tlb%ﬁfﬁs défé@ta’ﬁié 2
being altered durin process as may be inplenented for a
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formed i n housi
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a breach mivhding snateoel 130 rig hehadded Ito geservoir 304g. I—@ﬁe filkpert 802 has
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12 menber &04 mdmhj portians,| marhelglfiret rveinbet pbrivhaB®Et &id Séédhd Mambep
det ect abl e or ior (ﬁf@{ m nabl e electrically by circuitry 122 and/or 124.

[0057] Fi g. PoE rates breach mechani sm 600 when open to all ow
printing materi qbosaaiﬁugt B9 REEeE badcSRiekRARish0800 'ﬂ?r’ié?w shbééqrd%ggy

602 has 5 swung en on hinged portion 603 to reveal reservol
Not e t hat |c|IPSteﬁe ﬁ@ﬁbe@s@% femaing sepsated inte firsignerber pagion Glsts and

hat ch t hat @% '
o? ?i |1 gorté% has se gr g%‘eé)%snghﬂ%ggﬁdﬁl%sa%m poFetlgﬁgt ﬂ%ﬁ%w
first menbgorjor tilda &04decivichllye isolatedrefitrar sepwrd irnamber portidéh  604b.
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losed.  NeaRebbith. RERCARo I M e bR, 20 BRCHPRER, BB Aboec,
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first nmenber rt.,on 604 is electrically isolated from second
menber portcfrﬁlrllE dég and?or 24

[0058]1While fill port 602 and member 604 are illustrated in these
examples as being separate, in certain other implementations they may be
integrally formed such that once the fill port has been used it exhibits at least

20  one different detectable electrical characteristic.

[0060]Figs 7A-D illustrate yet another exemplary breach mechanism
700 before and after being altered during a fill process.

[0061]Fig. 7A shows a fill port 802 formed in housing 202 that is
configured fo moveably open at a hinged portion 603 or other like feature.

25 [0062]Fig. 7B illustrates a breach mechanism 700 using the fill port of
Fig. 7A. Here, an electrically conductive member 704 is arranged over at least
a portion of fill port 602. In this example, electrically conductive member 704
includes an alterable portion 706 that is acted upon and thereby altered in
some manner during the fill process to cause a change in at least one
30 detectable electrical characteristic of member 704. Thus, electrically
conductive member 704 exhibits an initial electrical characteristic that is
detectable or determinable electrically by circuitry 122 and/or 124. By way of



Consequently, electrically conductive nenber 604 now exhibits an
altered 15 electrical characteristic that is detectable or

det er m nab lcally by «circuitry 122 and/or 124. ﬁ%Q Ll e
fill port Wh‘ﬁﬁ‘%@mer 604 are illustrated in these gé’g{ 0&%&54523
bei ng separate, in certain other inplenentations they may be

integrally fornmed such that once the fid| port has been used it
exhibits at least 20 one different detectable electrical

charact eri $fiiser [99% ]eF' ﬁscgrfaiﬁ) lrﬂwﬁléﬁbh%‘h@né’ %eﬁi%? h'FTM S Rh@LYe a

breach nechanism 70 fore and after being altered during a fill
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characteri st | ct det ect abI e or determ nable electrically by
circuitry I@Z‘"&ﬁd/ or 124. By way of WD 2006/ 115728 PCT/ US2006/ 012923
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a swtchi ng necnani S% ﬁg es or tﬂ ect rical contact S, or
in some oﬁhbﬁemmﬂﬁrclq@dorlﬂgrr@er 7&érremaimaltefad as iflugttated by @dterdiia
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port 602 I'ng rmater
reservoir Zé)slaltln@pesltlmnlbd:nqﬁmrt, el&dicdiig cosduciiyeapemben 704 moadexiitsitsi apn
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s i 11 ust r SNBSS Ra i asiii ILte peelaliyor dpRirinapierrERElsahY ng
of fill5poby craitlyar22cmaserdiz. t erabl e portion 706 in some manner. 10
[0064]Fig. 7D i Ho”e%ﬁh@é&sgatgée%ﬁﬂ {E% a%glvg meZé)nquR} ?r%p];énlséntgt%r}s I[ss a
method that includes forming container 112 configured io receive printing
material 110 through fill port 208, hold printing material 110 in reservoir 204,
and dispense printing material 110 through ouilet port 206. This method
20  includes providing an initial amount of printing material 110 within container
112, and operatively coupling a fill indicator 212 to container 112. Here, for
example, fill indicator 212 may include breach mechanism 214, which is
configured to be detectibly altered when fill port 208 is used to deposit printing
material 110 info reservoir 204. Interface 216, which is operatively coupled to
25 breach mechanism 214, is configured to allow detection of at least one
electrical characteristic of breach mechanism 216,

[0066] By way of example, the electrical characteristic may include an
electrical resistive characteristic, an electrical capacitive characteristic, an
electrical inductive characteristic, or the like.

30 [0067] Another exemplary method associated with the above exemplary
implementations includes filling container 112 with an amount of printing
material 110 through fill port 208 in a manner that detectably alters fill indicator



subsequent|ly cl osed. Menber 704 renains altered as illustrated by
alterable portion 706 being in a different position than that

illustrate In this resulting position/congjti
electricalﬂ§k@$§h8??lve menber 704 now exhibits a diffgbthggmmn%n3
el ectrical characteristic that is detectable or determ nable
electrically 15 by circuitry 122 and/@r 124. [0065] Associated with
t he above exenplary inplenentations is a nethod that includes
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breach nechani sm 214, is conf | ure%%to all.ow detectign of at |east

one el ect nEEahatgontalnere} fshas tepiReRde haKe Bren filed.[ 0066] By vvay

of exanple, thejqesghithéah ﬁf@é@&?eeﬂisﬁlbbﬁrer@é(s bBEh dScAvEd M Rf ﬁégél
resistive character|st|c an electrical capacitive characteris an
el ectri cal spagfieto \strueméal/éwé'pngltfeatur@sv angyer Imetbodgogipalossts.Ah ist webe
X! 20 FRHORMbAPaaFi Sthodoh ddifcahe v (HREREMe ohdBcBRKAL bpns
i ncludes filling contal ner MAt an anmount o Ing materra
110 t hr ouglacts di¢scpbed. Rzhéemthe spavifior fephiaes dad @@:taane;emw;ﬁals/ forhs of

i ndi cat or . 2006/ 012923 14 212. The net hod may
further inﬁ%h%g%%@éégﬁg%sfﬁééggpl|ng container 112 to a printing
devi ce 102, detecting at |east one electrical characteristic of
breach nmechani sm 214 using interface 216, and determ ning that
container 112 has been filled through fill port 208 based on the
detected electrical characteristic. 5 The nmethod may al so incl ude,
upon determ ning that container 112 has been filled through fil

port 208, identifying through at | east one user interface 118, 126

t hat container 112 has been determ ned to have been fill ed.



(0068] Al t hough the above di scl osure has been described in | anguage
specific to structural/functional features and/or nethodol ogical

acts, it is to be 10 understood that the appended cl ains are not
limted to the specific features or acts gescri bed. Rather, the
specific features and acts are exenplary Forns of inplenenting this
di sclosure. 15 CLAIMS What is clainmed is: 1 . An apparatus for use
in a printing device, the apparatus ¢onptising: a housing formng a
reservoir that is suitable for hol di% printing nmaterial therein,
and having an outlet feature through which said printing material may
be w t hdr awn from said reservoir and an inlet feature through which
an anmount s d8iMeddi nting material may be deposited within said
reservoir; and a fill indicator operatively coupled to said housing,
said fill indicator conprising: a breach mechanismlocated near said
inl et fdatur ANARPAAYHIOE e8e i 3 Arintinggsuice. e aPRR@IYSHIRPISEEE ur e such
that said br %%hsﬁﬁ%gsmés%r\gﬁltﬁ&ltlb Blivaie Fo‘?rhgﬂi ﬁ@h‘:??nrﬁi?‘np%étg i&therein,
feature is opened, "and an interface operatively cou o said

breach BghaNingmna1dietisaturg tiredoh Wblchlsﬁwfu‘é'ﬂ@@ﬁtwﬁ' graydie wiusawpiem
el ectri Galg @9&&@95@& hetdié feétu%%dghw& amBABEM F¥hid%rinf h@ﬁw}%ﬁ Rlby's
as recited in Caiml, wherein said electrical characteristic is in a
first stgieppsitesiwithin saif desaneic ABndechani sm being altered and is in a
second st at &qlfifaidator defdiREGHoubiBa o LAE rbl&iR, SifiFngReer é&hegﬁﬁgeach
mechanismis altered . The apparatus as reclt

said electrical chhieachamchanismilgcated neer said frﬂairﬂ%tumym@@osed with

el ectrical pfé%a%&tttb%?ud%l@Pfe‘aﬁJré‘lu@rf‘thE{ $44 bldzh M &hhiibnte
characteristic, an electrical capacitive characteristic, and an

el ectrical i Heteetbly altereraheptseid istet feature isThRengdpandt us as recited in
Gaimil, wherein sainfrdth epbageel) & @ﬂ&ﬁ togég.@me%c@]%e%hémwn #1818 A
of said electrical aracteristic % circult I'S externa

the appar at u¥p albw detiectiopphPhleast ae Eﬁ@&rlftaéGhWﬁC'@Tla’QQﬁfﬁalW@ﬁ@T n said
interface ingldddgssmi rcuitry operatively coupled to said breach
mechani sm configured to all ow detection of said

2. The apparatus as recited in Claim 1, wherein said electrical characteristic is in a
first state prior to said breach mechanism being altered and is in a second state that is

different than the first state once said breach mechanism is altered.

3. The apparatus as recited in Claim 1, wherein said electrical characteristic is
selected from a group of electrical properties comprising an electrical resistive
characteristic, an electrical capacitive characteristic, and an electrical inductive

characteristic.

4, The apparatus as recited in Claim 1, wherein said interface is configurable to allow

detection of said electrical characteristic by circuitry that is external to the apparatus.

5. The apparatus as recited in Claim 1, wherein said interface includes circuitry
operatively coupled to said breach mechanism configured to allow detection of said

electrical characteristic.

6. The apparatus as recited in Claim 5, wherein said circuitry is configured to output

at least one signal relating to said electrical characteristic.



el ectrical characteristic. 6. The apparatus as recited in Claimb5,
wherein said circuitry is configured to output at |east one signal
relating to said electrical characteristic. 16 7. The apparatus as
recited in Claiml, wherein at |east a portion of said breach
mechani sm ext ends across at | east a porti1§n of an opening of said
inlet feature. 8. The apparatus as recited in Claim?7, wherein said
portion of sajd breach nechanism covers said opening of said inlet
feature.”-9. ThRe apRAIANEES rasitaddp il T.nvharein At ieasha epeion o spid Bseadhi on
of said heaapitm BREAGNAGHII & 1845t AN@REbn oF adtopeRglof @8R iRkt febRire.

foll owi ng ways: (1) on said housing external said reservoir, (2) on
said housing within said reservoir, or (3) within said housing. 10.

The appgg at USTRSapRe4HEds rdbitth M Blalm MIRERINsSALEBAE 548 bdachai d
breach nmechani smincludes at |east one electrically conductive

menber . MEchanipAECYSFaFad GReBYI PERAIY BYptifeataleai m 10, wherein sai d
breach nechanismis disposed wth respect to said inlet feature such
that said electrically conductive nmenber is severed into at |east
two el ectri calhgappanatis ag resiied inphiginewhsesinisaid pettion @4said drgashopened.

12. The RpRahRht'S AEnhes i fledsh ofd @Hﬁb#&low%%g%é? sai d portion of

said breach nechanismfurther includes at [east one additional
el ectri cal | y (Dodaid heusingemternakssdd resai@irtbr each mechani smi s di sposed

with respect $Qrsaidhdddif] wltifAkEiSGesstehirtdat said additional _
el ectrically conductive renber contacts said electrically conductive

menber when(®ayithin saidhossird.ure i s opened. 13. The apparatus as
recited in Claiml, wherein said printing material includes at |east
one printing material selected froma group of printing materials
conpri si'fg ahh¢ ARPANSAS 8RR in{HainThevhgspiarsaiclisorian pewdid Begach O ai m

1, wher ghdbrgdisth nBLBES 8CBastHrR MdthtRS Sonditiies hiGiberlS> The apparatus
as recited in Caiml, wherein sald breach nechanismis pernmanently

detectibly altered when said inlet feature is opened. 17
11. The apparatus as recited in Claim 10, wherein said breach mechanism is disposed

with respect fo said inlet feature such that said electrically conductive member is severed

into at least two electrically isolated portions when said inlet feature is opened.

12. The apparatus as recited in Claim 10, wherein said portion of said breach
mechanism further includes at least one additional electrically conductive member and
said breach mechanism is disposed with respect to said inlet feature such that said
additional electrically conductive member contacts said electrically conductive member

when said inlet feature is opened.

13. The apparatus as recited in Claim 1, wherein said printing material
includes at least one printing material selected from a group of printing materials

comprising an ink and a toner.

14. The apparatus as recited in Claim 1, wherein said interface is a wireless
interface.
15 The apparatus as recited in Claim 1, wherein said breach mechanism is

permanently detectibly altered when said inlet feature is opened.



16. The apparatus as recited in Caim2, wherein said breach

mechani smis disposed wth respect to the inlet feature such that
the breach nechanismis physically altered when said inlet feature
is opened and said electrical characteristic changes fromsaid first
state to said second state when said breadh nechanismis physical ly
altered. 17. A nethod conprising: formng a container configured to
receive a prlntlng material through a fill_ port hol d said printing

mat er i al10- andhePBERIALS aseqitss W'P*H@Z rfﬁ*ﬂ%’ﬁi“a?a'q Breaaly megha*aaw%filseeﬁqd

provi di ngthadspett td tHe iABPAIrE budtihet PhEIRéAdhtmE&HaRshils p\M(&BéI@ SHardd
container; and,  operatively coupling a fill indicator to said

cont ai nettiensaidingst featyngds pagnsd Wrﬁﬁ‘q glepiycd drestarishe ehrnges fomzaid Bet

near Sa!sﬁiatfe'tda baiB@ebo@Nstatt WREH 84ld Wrddenesdiaisnt R pmsuaalw difergprt  such
that said breach nechanismis detectibly altered en said fill port

is opened to deposit an additional ampunt of said printing material
into saify resgmy&hbd camgrigfgi nterface operatively coupled to said
breach mechani sm and configured to all ow detection of at |east one
el ectrical ch#E¥%? |C§‘E"?lf’eéﬁo@&uﬁpdoﬁoéﬁéﬁ"%ﬂﬁﬁﬁhn%FﬂateIBl’ threighretiherrt as

recited jdy Chidiphhig mwhelaﬂd%p@n% 8&ibiprRfhg FRMIRFIHREUGH 4 érPouti%t port;
sel ected froma group of electrical properties conprising

el ectrical re8fafdingan &wbﬁ' aPerpG afspid pringng maderial wit In@aﬁh@r@aw and

characteristig e@n@blﬁao@uﬁgwﬂnql@dlcéta%cstaid/&ntahar a&b el rﬁ%ﬁda@or cla%pn'sﬁhg
met hod as reci te in daimi17, wherein operatively coupli sai d

i ndi cat Gt breachs Bieghasm A75ased neresaell Roskanddisnasgd érvt'thlr@%&qct st il ot

of sai d iR salBsBaM ﬁ@bﬁé}uﬁﬁﬁseﬂl&eé‘tﬁcm%ﬁeré& th@ﬁ%ta.dafnuq&Urtt;geaemd @8N
opening of said fill port. 20. The nmethod as recit in Cdaiml

wher ei n 4GpepiLEN %ﬁiiyora%amqunbofssgrddprmﬂne mategal dde é?‘dtrés%ﬁ)’ﬂ %‘Srﬁ“a*ﬂ'iﬁ?éfﬁce

i ncl Ude%ﬁé%lfvb?tﬂduﬁ&d&é'sgldﬂﬂééérprﬂeéﬁarﬁs% @n@rcsraﬁdaué@wr&uﬁdateét%nfo@\éﬁr
sai d openl ng of said ort he method as recited in Claim

17, wher%fr'&‘ﬁogsueépcmq%fzha{actﬁa%t@rqféra'q Yepefymechanismeast one printing
materl al selected froma group of printing materials conprising an
ink and_a to e netho erejn said

o sach e nan Bk mahon 20 edBh i C1ia e Fheran S Sl e diere st |

port is sepemnebiréra a0fpos of elgairidalqdepdriies admpdsindam gibiriah! eaistivedr i nti ng
mat eri al |nt? s?id relser.volir. . - - .
characterisiic, an electrical capacitive characteristic, and an electrical inductive

characteristic.

19. The method as recited in Claim 17, wherein operatively coupling said fill
indicator to said container includes configuring at least a portion of said breach

mechanism to extend across at least a portion of an opening of said fill port.

20. The method as recited in Claim 19, wherein operativeiy coupling said fill
indicator to said container includes configuring said portion of said breach mechanism

to cover said opening of said fill port.

21. The method as recited in Claim 17, wherein said printing material includes at
least one printing material selected from a group of printing materials comprising an ink

and a toner.

22. The method as recited in Claim 17, wherein said breach mechanism is
permanently detectibly altered when said fill port is opened to deposit said additional



23. A nethod conprising: providing a container configured to receive
a printing material through a fill port, hold said printing
material, and dispense said printing material through an outlet port;
and filling said container with an anount of printing material
through said fill port to detectably alt'® a fill indicator
associated with said fill port, said fill indicator conprising a
breach nechani sm |l ocated near said fill port and di sposed with

r espect qr@o%pﬁsef@ PIintng pategpldpiossig resgV@irbr each nmechani smi s
detectibly altered when said fill port is opened, and an interface
operatively coupled to said breach nmechani smand configured to all ow
det ecti of-of AtM¢BId COPRESIBIect ri cal characteristic of said br each
nmechani sm  24.prdh@ngBloBR@ings coiiguttoirBcdidedh Pririg MirBhA tRroagH & fill port,

el ectrical characteristic is selected froma group of electrica
proper t i d9IGAHHPIIRYINGyMAIerial 8B¢ Aispgnse gaid efinting Maiea BBrUGN T Qutlehport;
el ectricghgcapacitive characteristic, and an electrical I nductl ve
characteristic. 25. The nmethod as recited in Caim23

conprising:  of¥ingtsalrsaptRIBRIYIiRD %rapumaﬁm'aﬁf%mateaabthmushtsawgm port to

devi ce; detes@biyntepaififl iRlidrdseadiated AitCIaRt filSdre sQ‘fd R dndicdbe@mibrising a
mechani smusing said interface, and determ ning that said container

has been PreﬁFféa'ePh%ﬁaHocéé?faneqr|sraidﬁalrﬁto%%[§ﬂe%5lzﬂ$e§ &1 respackta s fill port
el ectri cal s@hanaClafl brebbie meaﬁamérrh@s Y él?eré@%bﬁ@al'dﬁlllgoﬁ'lérb%ed

further caonprising: upon determ ning that said container been
filled t3R¢ &Ggﬂ’feﬁfa%oFP?rPT‘V%b?QUP'edi tgesatd bropeymeshaniyn 284 CP@‘WE%W@!IQwer

i nterf acRtddish o al HasiUMealldltricd) eRardeRAsHesFIaM HRdch Mechavismbeen
filled wwth said anmount of said printing material. 27. The nethod as

recited in Claim23, wherein said printing material includes at |east

one pri g ngTﬁ@hﬂihcﬂJ a§|%bﬁ§d RACIBIN® DB awigdreinls 0] elBEiiBAl ohdraBRdritic & S
conpri s an ink a toner. 28. The nethod as recited in C aim

23, vvherséﬁaﬁ ECik Ergé%%o?@Eﬁa?ﬁ'é’ﬁ?ﬁ%“%m%%’ﬁﬂﬁﬁh? Fhirigalresipive v

altered dﬂﬁ@&t@@tt@i dnl dibctROdl tcapSciPRENRactedSlic, AndPah BlebR@aldBYiidEife

CcO risin
P characteristic.

25. The method as recited in Claim 23, further comprising:

operatively coupling said container to a printing device;

detecting said electrical characteristic of said breach mechanism using said
interface, and

determining that said container has been filled through said fill port based on said

detected electrical characteristic.

26. The method as recited in Claim 25, further comprising:
upon determining that said container has been filled through said fill port,
identifying through at least one user interface that said container has been determined to

have been filled with said amount of said printing material.
27. The method as recited in Claim 23, wherein said printing material includes at least
one printing material selected from a group of printing materials comprising an ink and a

toner.

28. The method as recited in Claim 23, wherein said breach mechanism is



a receptacle for receiving a container, said container conprising a

fill port and a fill indicator having a breach nechani sm | ocated
near said fill port and disposed with respect to said fill port such
that said breach nechanismis detectibly altered when said fill port

is opened to introduce a printing materi dP into said container, and
an interface operatively coupled to said breach nechani sm and
configured to allow detection of at  _| east one el ectrical

char act é1g@enentyrdedeqtizvipliesrhwher AaA M RPaRAPee%ui t ry configured to
operatively couple to said interface, detect said electrical

characteyry sti,c .get 5rrri ne if .said fill port has been opened based on
sai d det&ct e@‘ pé|n 'eY FPYST “OPREY 2%t eri stic, and out put at | east one

si gnal cor r eapecdtitage f recdivingle tentaineg tsathcondiner ldoengpisingta filigp agiearidcefill
as reci t.eqd ' i

d 9 t her. i si : i f .
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means | abatazteriséeramsiadudputed ieast one sighalwongsgwrdingndisart detgrniifstionsai d

means for allow ng access to said neans for holding said printing
mat eri al has been opened to add said printing material. 34. The

appar at as cited in.Claim33,.furth opprising: means for
hter actng Wi oEieRueh® 5o bl 9, Per LSBiking:
a user interface operatively coupled to said circuitry and configured to identity a

condition of said container based on said output signal corresponding to said

determination.

31.  The printing device as recited in Claim 29, wherein said circuitry wirelessly

operatively couples to said interface.

32. The printing device as recited in Claim 29, wherein said breach mechanism is
permanently detectibly altered when said fill port is opened to iniroduce said printing

material into said container.

33.  An apparatus comprising:

means for holding a printing material;

means for allowing access to said means for holding said printing material such
that said printing material can be added; and

means located near said means for allowing for indicating that said means for
allowing access to said means for holding said printing material has been opened to add

said printing material.

34. The apparatus as recited in Claim 33, further comprising:

means for interfacing with said means for indicating.



