16 JAN 2006 "REFILL STATION' 5 10 20 25 30 TECHNI CAL FI ELD The present
invention relates to an ink refining device, nore particularly, to all ink
jet printer for refilling printer cartridge. BACKGROUND ART i nk jet,mh qters
are each equi pped with an ink container for supplying ink to the"pri ntJ
head. A replaceable printer cartridge is widely used as the neans for

provi di ng the new supply, SuctiRPFIDhic$TAGAYNUges may be in the formof a
sinple ink container or in a formthat is unified with a printer head. In
the present application, the term"printer cartridge" covers both types and

t her ef ArieCEBMI ALl iide Da repl aceabl e cartridge, at least a part of which

consti tutes- ali ner sposabl e pf i ntgr cartri ve a head
portion andhgrPr ét %:qgn épﬂ?ﬁlétes Srt | Calﬁp)léffﬁ 6?6 S‘YBBb‘l S/%lhl&‘? ¥ % he head
porti omk jEherintek foorfAling pgnpordarionigei s  usual |y nmade of a non-transparent
material for the purpose of protecting the Properties of the ink in the
container thereof. Today, a nmajority of the printer cartridges for ink jet
pri nt eBAGSKIERENENE AR- way product, i.e. it has to be discarded after the
depl eti on iRk . 8.0 ghl: .
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capabl Qplﬂfcah@fll 1Hel T@Qﬂ “Prinfdrefar Gﬁirotor idges: bcv\btr p&lgdH oR-elkd Y& irdchetee 1S a

W|delyu hod ere . ner. e formof a sinple
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not V'?ﬂo‘%leﬁlesﬂi'tﬁe ik Eﬁdﬁ@(‘rb@ldm{er&ﬁewre refilling is to be as a
precau nf, %adv exerci se, before full §jp |on I\/breover where the ink
P I8
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pr essuwey @rrodictane.extes s ve distieddd sfifd ow depamicdi verte. inKhvepefyoiidis @ desired

peduanti ﬁ%ng uhB iTBYe %Btbc}%%ofrgg%%é’mqg'éﬂ&r E&jﬁh %(E@‘é?éd /EaﬁB'ne'é aEﬂrfd%ei of
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kits d@ﬁerowlmr 0o depiAjopatesstAhfinchiepal eeiine in@ugeshsspecially, valuable

components such as the nozzle plates through which ink is e]ected

In addition, environmental concerns also call for the “reuse” of printer
cartridges.
25 Accordingly, it is desirable to provide an apparatus that is capable of refilling

printer cartridges. With such objective, there is a widely used method whereby an
ink supply container in the form of a simple injector mounts to a joint portion of the
printer cartridge, and the ink container 1s caused to collapse thereby to inject ink
into the printer cartridge to render the printer cartridge reusable.

30 One disadvantage of such a prior art refilling method is that the quality of ink
required in the printer cartridge is uncertain since the ink container of the cartridge
is not visible. This is especially so where refilling is to be as a precautionary
exercise, ie; before full depletion. Morsover, where the ink being supplied to the
printer cartridge 1s supplied at an excessive pressure or al an excessive rate its flow

35 can divert. Therefore, a desired quantity of ink may not be properly delivered.

Manual refill kits for printer cartridges are available in the market. However,
such manual 161111 kits come with too many parts and they require lengthy
procedures 1o be followed by users in order to affect the refill process. If users are

not familiar with the refilling procedure, it can result in ink leaking from the
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procedures to be followed by users in order to affect the refill process. If
users are not famliar with the refilling procedure, it can result In ink

| eaki ng fromthe C JAN 2006 10 : 0 25 cartridge during the refi L oﬂgvzﬁ ocess
and thus causing an unnecessary ness to the users' equipnent. ‘cone
at | east sonme of these difficulties or to provide an alternative to such

i nk retartridgrgdeumgplthescfahdggppearsat usl dnd sushd ak wekctdshngmest hodhone of
nor e og rgr}]%e 1941]3 QW ng is desirable: 3. The refilled printer cartridge is
still capab presiding high quality printing. The quantity of the ink
required for ovheorkkar bl $dmmg oprovesdiiisulass of é@@ra*gl“epﬁmsdtdﬂnal\t@ofq he
quant i of,.t.h I Ik Cer LI
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Sthe cdnbomralbderinis d@&@{i}v@ device to be reduced. The nethod of refilling is
sinplifiedy u S ¢ 1 measl o M\/Q%R HE
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i mpr oved d}OSS@M & HetquAstieChete dr fied intpithg painper mrémd@ar‘vt/mﬂ@géamhe

i nvention eaﬁc%anﬂferhp%ﬁi1ﬁfoawch§ HeOadHke: J &f uéé' RE QEESH MO §eSECUr e,
easy and less prone to spjlling occurrences. C her O%] ects I1'nclude the

appar at us, copgeahEInE SURNY @e)}’é@ee‘??s & ffdeef-. The present invention preferably
10is topr O\HF}Qem@tHi@Vcﬁ(‘f@ﬁﬂﬁfo ﬁm@bhﬁe@b@@ﬁbv gheapen aafad: g«@fz@ﬁgl%faglh L i ng
process of nt er.cartri nectl on efera t’he
transferr |j;1]’§ ﬁeﬂk"“r*ﬁ?ﬁmaaﬁﬁ q%m&sréplcé‘ﬂ?%@ﬁ LR fﬂl%{e 13 f}{lg MAZ refilling
a pri nter cartridge is via various conduits (eg; tubes) using a punp

{pref MA%Y (?gr]b%mQ@Vﬂ@Q the refilling process overall being

pr ef era y noni and’ controll ed by an el ectronic controller. Another
and/ or an et @revani veverdisitedes ofs ehdeg egentofi nvepljeen ks mprproviade an

15 ef T cigneyarard plighy qual detbiviigefd t;gpﬁéxoeﬁﬁﬁdolm Thef iA8dn1AYPEE A tdaeo@r esent
i nventio qn5|sts in a%Faratus for refil printer cartri sai d

appar X USTHAVIh LUK IHGS PHRES? F?ﬁferseééh %ﬁ&@éﬂdé CHORIOEP SEHTPRK
r epl enicsimremtesc dpther dgiecafinaukie nide hapdragsaronsknatdeetv@systans tirkeat aw of f

condui ! 243t bl LReALChUALOR! s [elatiansp R icom, betuaen, g pul t ably

docked prin cartr eceiver o
repl er@hsmﬁén@n@awwl%@11MtW%G% dfnk peBEIrverigss dx@oﬁdvlquﬂha@ﬁimg two same

20 di rectiomRrane t‘i‘l@Ytra\&ﬁEé&?1%oe@P hnif avadr dngnt |; |*@ﬁle§1"%éﬂﬁefﬁ€}%wf Qf ukhenprinter
cartrld . to the dock f thelnkrelenl carlgrld an | nk

repl erf'shifént 8HARET ?F“Hé) i't t'd E%h%ﬁctcotl U4 £Rgi dUPFYhESRENASRU P om  an
i nk r épledpriashmelnitye o uihy enotof) e ithk regplmenipséumatocantl rhdge drofetdiéyi nk draw
of f monitored and conirolled by an electronic controller.
Another and/or an alternative object of the present invention is to provide an

25 efficiency and high quality refilling process.

In a first aspect the present invention consists in apparatus for refilling a
printer cartridge, said apparatus having

a dock for the printer cartridge,

a dock for an ink replenishment cartridge of a kind having an ink receiver,

0 an ink draw off conduit adapted to be in a fluid tight relationship from
between a suitably docked printer cartridge and the ink receiver of a suitably docked
ink replenishment cartridge with such ink receiver, said conduilt having two 3ame
direction one way valves each favouring flow from the dock for the printer cartridge
to the dock for the ink replenishment cartridge,

35 an ink *Dplenishmeni draw in conduit to connect in a fluid tight manner from

an ink replenishment outlet of the ink replemishment cartridge to the ink draw off

conduit between said two valves thereof, an appropriate ink replenishment cartridge



conduit between said two val ves thereof; an appropriate ink replenishnent
cartridge 16 JAN 2006 10 15 to and/or the conduit being adapted to allow or
favour only draw off flow fromthe ink replenishment cartridge, 1& Giy gyt
conpl eting conduit connecting in a fluid tight manner the ink draw off
conduit between its valves (and thus also the ink replenishpent draw in
condui {ﬂ)ﬂ%{ gict Fadyr hitiag agameaitagﬁéd,ov\aﬁai%y%walbaé%va&f flpy powrha bR eit her
direction Qnﬁtpet Lcircuit defined in i part by the ink draw off conduit and
in partoPhyR “LiFEUi conpl eting condui t, whereby a flow systemarising
from such docks.andoedonduichiahs ARREARIL: B A hBe el hanghIRdes kn Use:

(a) a draw off node th The punp operating in a firs iTection to take

i nk fromoviihi bedvdackeda Rk ThRd nGar {15 @gaeir!kn;tegletn?ﬂﬁnhém dr86eInv®hdufth) an ink
supply node with the punp operating in a second direction to supply ink

st rom wictthe priatetackedigenknd epl eni shment cartridge into a docked printer
cartridge, and (C) an ink re-routing node with the punp operating in the
second di reptinpnonaable. oroute 1 pkbtakeacion ontthe citow deyerdm fordmyw t hin a
docked, ink replenishment cartridge in node (b% operatijon, such re-routing
bei ng ©8:10k dy2ve el @udwkt 3K WHRAre B dif E7 g L GREW GV S4Bk eshol d pressure

di scharge ipnk to the ink receiver when over threshold .pressure, or (3)
poth (1) antingrety! LB Sy EBR YRR al LBttt TR s (S PERI I &

part, gLestsk el meant [Phsof the punp and/or vaiving of at |east one conduit
of the conduu:rig after being initiated whereby the flow system+) earl

ipoperate in {@apde A d)avand! bhede (iith) thehhirep Ravirnghatn hedst dihelipossitdid ity of
acting wholly or in part in node éﬁ; ; can operate in node cc). Preferably
t he flioWwisystaming Gp&eabrelvi thindgs ipinpeoperatdirg.in a first direction in
a further npde, node (d), (as a variation of the. ink draw off. mode (a)l,
wher eby “tH&le % SR rikibrrodr 2n@erRira opromig th nosn @aectt%}y(ﬂn |1 ed or

par, - sﬁ%ifﬂlk HREKRG IR NE S BN d&%isgfr{igte{a?{‘?l&@et 1S & dti@apragLamed or
el ectronfc control of the punp and/eﬁr 7 0
cartridge, and

i5 (c) an Ink re-routing mode with the pump operating in the second
direction to re-route ink taken into the flow system from within a docked ink
replenishment cartridge in mode (b) operation, such re-routing being to:

(1)  cycle ink in the conduiting when over a threshold pressure

(2y  discharge ink to the ink receiver when over a threshold
20 pressure, or

(3) both (1) and (2).

Preferably the flow system 1s subject to, at 1east in part, electrical control of the

pump and/or valvin

o
o

of at least one conduit of the conduiting after being initiated

i) can operate in mode {a) and then

(-~
N

(1) while having at least the possibility of acting wholly or in part in mode

[qY

{c), can operate in mode (b).
Preferably the flow system is operable with the pump operaiing in a first
direction in a further mode, mode (d) (as a variation of the ink draw off mode (a)),
30 whereby there is a draw off of some fluid from within a mode (b) filled or part filled
docked printer C.,”értridge‘

Preferably there is a programmed or electronic control of the pump and/or



val ving of at |east one conduit of the conduiting whereby the flow system
iterates the sequence cf (I) node (b) alone, or both nodes {h) and (c), and
(11) node (d). Preferably the punp is an electrically controlled punpi /0
capabl e of operating in two directions. Preferably the punp and varying in
the flow systfrq prevents agy‘ substantial . reverse flow of ink to the flow

di r ect VOWERS Of AL e O COPEEIVAT 1he AaneW T W eRO W RY paitm dlerate f1 ow,
system.and, if above a threshold pressure, at |east some --routing of ink to
the i nKSECBFVEro* Prefferably the flow systemin ;rode (h) filters the ink
Supply priofpnto Lis. passage.inte .a.doc rinter, cartridge. Preferably
there is andél ecﬁogl%ikg}a%%ﬁtg"rkéﬁ ’15]{3)[1*1 I‘falﬁg&f ’{(Og%ngysc ’ea%‘”m)de responsive to
sensors cap?pj e Q{Odge{ge_cti ng any one or nore of the presence of a docked
printer cartridge, the presence of an ink replenishment cartridge, the

sstains of aPrdekel peipioes ixat tlecdgelivtheisiiatiusmd capdoekedpémkng

repl eni shnent cartridge, ink status inthe flow system the integrity of

t he flowvgystremonand the integrity of the flow systemrelationship with any
one or nor eDofc t}@e _printer cartri dge,nthqe i nk repl eni shment cartridge and
the ink receity@@biyTiig TuWRREF oM aINgdncBRsIsY §Y AL DIEH calpal atlistapfieh sai d
ink replenishent . .cart.ridge i.s docked in the dock therefar..Preferably

sai d, imk¥ Cf\]\éﬁ'ré‘t‘%ﬁé%t“”cgi‘f\ﬁ%l gcé*upﬁ%llﬂdjégé‘sg?’ J‘T'Ln"l‘é*lfglé%‘i"’\}g? 0k WY ier abl y

the flow sustemisssiennected 4.0 One -0, i&pf- the ink repl eni shnent
cartrilgége, the@(&k“recei vér and t%é p%oﬁt rocatri dge by a cannula. In a

10furt hent Bspepind icgtihpwénti ontiesinkirBegopbi nation, (;!) apparatus for
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refilling a gri nter cartridge 61 an ink replenishment cartridge, and (C) an
i nk recei verXighdadpt ihen@dWysy(dn @ modat@ny darrsribdgek A@DIANI2006 itso 6
wherein the ?rggarfﬁtpnsAgAl for refilling a printer cartridge has a dock for
the prP#taRe g8y &r996ge? PRAFSCRF %t he i nk repl eni shment cartridge, a dock

for the ink zﬁr%gé?ﬁb%?rthex%ﬂ iaﬂkslg&?{\/ﬁiefcfanﬁgﬂgﬂﬂe adanted f o, connect, Lhe or a
printer cartridge when docked to the ink recei ver 7 sai d conduit having two
sane dig 8ekbotapmec wdylewaliviesiny one or more of
the presence of a docked printer cartridge,
the presence of an ink replenishment cartridge,
the status of a docked printer cartridge,
the status of a docked ink replenishment cartridge,
ink status in the flow system,
the integrity of the flow system, and
the integrity of the flow sysiem relationship with any one or more of the
printer cartridge, the ink replenishment cartridge and the ink receiver.
The invention also consists in such apparatus whern said ink replenishment

cartridge is docked in the dock therefor.

Preferably the flow system is connected to one or more of the ink

41

repienishment cariridge, the ink receiver and the printer cariridge by a cannula.

In a further aspect the invention is, in combination,

ot

>

(A) apparatus for refilling a printer cartridge,
(B) anipkreplenishment cartridge, and
(C)  aninkreceiver, and optionally

(D)  aprinter cartridge,



each favouring flow fromthe dock for the printer cartridge to the dock and
into the receiver. ink an ink replenishnent drain' in conduit to connect
the ink replenish ;lent outlet of +the ink replenishnent cartridg *Whﬁqu
docked to the ink draw off conduit, the ink replenishnment cartriﬁ drandh or

the ink repl eni shnent draw in conduit.being adapted tq allow or favour only
draw of f fl & ef?pgnrﬁ?l?ﬁ‘gp?@'“?se )e”r]pﬂrsrﬁr’r@}ﬁg C AP titﬁ%@&@ﬁ, a C o conduit
a~circuit c eting.tq. connect.the ink draw off conduit and thus also at

| east part gﬁg%‘ﬁé&%ﬁ f’(r%iéng*e%‘ghar?e“m draw in conduit] to the or a printer

cartridge whep.r dackedyk & AEIRLOREr abkeito punp in either direction on the
circuit deff’ned in Lpart Eafpat 1{;least part 'of the ink draw off conduit and in

part by at } gasit fpaht i@f rddee/gircuit conpleting conduit, a one way val ve on

the ink draw off conduit between (11) the ink replenishnent cartridge dock

and (li) then ¢ik coiw cdhdonbeitiadepthdaw offinconteidr,a phaterataveideaveotei ng  fl ow

to the ink replenishnent cartridge dock, and a one way threshold valve on

t he cif@axied, oviherebyefions Sysinamibhagnag™or srms doRcdot kee anl conduits is

oper abl e gg the follow ng nodes.in,use: (a) an,ink draw off npde with the

punp OPERAEY ARG RA IRV 17081 T ¢t 61 16 WHKET FHKIFEDM Wet HiTk 2 UBEREE pri nter

cartritieP%J];]g, the ink receiver of a docked ink replenishnent cartridge,

the draw of f fAbde not involving flow via said one way valve on the circuit,

(b) an ink suURRIYolIERERMWAL dratsdhie RUER;:ePebRiddnthd MkaeSiesRRseHi H8GEbON to

supply ink fromw thin a docked ink repleni shnent catridge into a dockedte
10(c) arthe mkk spppishnrodeawidde vhen gopgedopehatilngraivnod csedohdhedinkecti on [rem

wt hin a  docked ink.repleni mwmej | . . o ,

S e AR % S5 ORE Gl niob et G SR EP TN Hokdas aHmed e

di rect 1R, £:0ralour only draw off flow from the in replenishment cartridee outler,

e--out.: ink taken into the flow systemfromw thin a docked ink 10 :0 6 1 6

in ?20uo rep enushentletag toidigecimonodeh{ b)k dper aff iconduis ekl thes glewut i ng

"bei ng ieo: . t).cycle ink.in the circll' t ko;-ten o -;er a threshold

pr ess Uit &8¢ Pahal VPl (HREcTHREn Rty e Wil @ SRBTHVAIWE ObA PHAETCRIEHRT VDD
sdischapge.4nk to the ni receiver when over a threshold pressure

a pump operable to pump in either direction on the circuit defined in part by at

least part of the ink draw off conduit and in part by at least part of the circuit
completing conduit,

a one way valve on the ink draw off conduit between (i) the ink replenishmeent

20 cartridge dock and (i1) the circuit and the ink draw off conduit, the valve favouring

flow to the ink replenishment cartridge d‘ock, and

a one way threshold valive on the circuit,

whereby a flow system arising from such docks and conduits is operable in the
following modes 1 use:

23 (a an ink draw off mode with the ting in a first direction
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to take ink from within a docked printe 1dge 1nto the 1ok receiver of a
docked ink replenishment cartridge, the draw off mode not involving flow via

said one way valve on the circuit,

) an ink supply mode with the pump operating in a second direction
30 to supply ink from within a docked ink replenishment cartridge into a docked

(¢) an ink re-routing mode with the pump operating in the second

direction to re-route ink taken into the flow system from within a docked 1nk
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of the one way threshold valve on the ink draw in circuit, via both said
one way threshold valves o, (3) both (1) and (2). Preierabl said ink

repl eni shnent cartridge includes said ink recei,'en referabl |' a d6ckijng;
cannui a connects at | east one of (B).. (C and (D) to the flow system In
anot her aspeacltl the invention.is a nethod of refilling a printer cartridge,
usi ng as apPRIEEW Caibraatt @ﬁaﬁgg)(%erﬁﬁb”aé‘é?%?‘]f NE&EY ©©ng a printer
cartridge, (B) ap\ink.replanishoment cartridge. having an. i RLY,
Feservorr, 1o L cTEPARDLSRTRNG AL Ha0, ARG BB IR K

v vt/~ utC as PUT b theWnk wis tHroshbed ¥a1€6 bnShd Ar@iitUal a gc U L i not, and
(D) a printer cartridge, wherein the apparatus for refilling a printer
cartridge has a{Zockdifsorarghenkpoi tht erk caetvei dugen oaedotkestmid pressirak

repl eni shnent cartridge a dock for the ink r: Ceiver, an irk draw off

~

condui t adapted to con@EOPEREPHIFREN WaYe P Hifenirisn™ docKed!, tobeke | nk

receiver said condu ag.in ¢ .o .Sane 1gkjlivr?gg;at ion one way val ves each favou ing
flown- f o ;, the dock Tor theé printertarttidee to the dock and into [he

ink recei've' a@[)i nlpothgpl & gheni . draw in coed” it to connect the ink
repl eni shnent outlet of the docked ink replenishnent Cartridge to the ink
draw of f contlaierablytsael imkrepéplighmein @ertdeeadntividdgeaidndk oecditve. i nk

repl eni shment draw in_conduit being adapted to allow or favour onlly draw
of f how fromiehaapifle depiiBaicanmEanOnaass Bi #gsl oG PE(fL (EorpHéb iytsonduit to
conne(r:]ﬁ%‘t he ink' draw off conduit (and thus also at !cast 7' 7T, P.2 the ink

repl eni SHRERt™draw i n CO7i C171t) to the printer cartridge when docked. i 6

JAN 2006 ﬂpumav oper abl e t.0 punp. in_either, dil,rweftﬁi on on.the circuit defined
' part by BEVICHSPERaTE B HUCh S 8 felgog ot SERIER GO B A R by at
| east yzamg anfpranetusiarcomttinagomplf et i ng conduit, whi ch nmethod conprises or
includes (A) apparatus for refilling a printer cartridge,

g
(B) aninkreplenishment cartridge having an ink supply reservoir,
{C) anink
(D)  a printer cartridge,
wherein the apparatus for refilling a printer cartridge has
a dock for the printer cartridge,
a dock for the ink replenishment cartridge,
a dock for the ink receiver,
an ink draw off conduit adapted to connect the printer cariridge when docked
1o the ink receiver said conduit having two same direction one way valves each
Tavouring flow from the dock for the printer cartridge 1o the dock and into the ink
an ink replenishment draw in conduil to connect the ink replenishment outlet
of the docked ink replenishment cartridge to the ink draw off conduit, the ink
replenishment cariridge and/or the ink replenishment draw in conduit being adapted

to allow or favour only draw off flow from the ink replenishment cartridge,

30 a circuit completing conduit to connect the ink draw off conduii (and thus

also at least part of the ink replenishment draw in conduit) to the printer cartridge

o
(@}

when docked,



dock connecting all of (l.j the ink supply reservoir of an ink replenishnment
cartridge, 10 1s (2) the ink reservoir of a printer cartridge, and (3) an

i nk receiver (whether part of said ink i eplenishnent cartridge or 1
not),into the ?a parat us (TI) usi ng the apparat us, (a) drawi ng of f Q%%é@ﬁ
sone of any ink f le k rdeservm r the nter. cartridge and
passi ng t hat PR %quﬁ StPtPélm‘?Hb Ir Vﬂ?nsﬂp Fﬁlrﬁb‘” Uferd()ﬁlptaﬁé"fl nk supply
reserv Jrn f,L pk S rtr d to the l,c ese v0|r of the
print e? léé%’)tpl‘ltl 1 a‘ﬁ‘%ipetm]??f]“) a1%|rﬁrg"‘t gt t pe§§ tPHeft fée tHY" of ink into
the ink,k @@,rq\ggcynghdp{t the printer cartrldge in the eventuality (|) the ink
repl eni shnent “cartridge is enpty of ink; or (ii) the ink reservoir of the
printer carthiclgmetBod dbhmposets OKinGuddy hal ti ng of the supply of ink, in the
eventual ity that the ink reservoir of the printer cartridge is full.

i nvol vi ng, diverdédigcomecyiogkigp? in the connecting, ink already taken from
within the _n5. ieplentshment cartridge. Preferably step (a) and step ('o0)
require opposi t ellfot atfie 3Rk GRPRIYpaRgT Y Olrradfagriah|r EOI?H‘”ég‘@fstep (d), there is a
relieving of pressure fro C{T]V\Ilthln the ink reservolr of the bled prrner
cartridge try draw ng“%ft sone tlurd therefrom Preferably at |east onp- of

t he docks uses nul, In.anathe &C | ntion is a pr inter
partridge ref aQegd aE{ c"il'he’éls“f“"”l‘n bgrt[dpmher {Iat[ g‘gg‘prgxﬁ? cartridge has been in a

conb nation of &) appamatiseiler (HBEhkS | biYgof BaiBlihREEHleRNRlerd 1O 15 20 (B)
an ink repl enlshrrent cartridge, (C an'ink re'ceiaer, and (D) the printer

1ocartridge, 1 6 1"! ?2086trweereinot} heo dppay@trassf or refl l1ing a printer

{5

50

cartridge has

(1)  using the apparatus,
(a)  drawing off at least some of any ink from within the ink

reservoir of the printer cartridge and passing that fluid into the ink
receiver,
(b  supplying ink from the ink supply reservoir of the ink
replenishment cartridge into the ink reservoir of the printer cartridge,
and
{c) halting the at least net feeding of ink into the ink reservoir of
the printer cartridge in the eventuality

(1) the ink replenishment cartridge is empty of ink, or

(i) the ink reservoir of the printer cartridge is full of ink,

.:.

such halting of the supply of ink, in the eventuality that the ink

ey

reservoir of the printer cartridge is full, involving diverting or cycling
in the coqdutngj ink already taken irom within the ink replenishment
cartridge.

Preferably step (a) and step (b) require opposite rotation of a pump.

Preferably, as a step (d), there is a relieving of pressure from within the ink

eservoir of the filled printer cartridge by drawing off some fluid therefrom.

In another aspect the invenuon is a printer cariridge refilled at least in part
where the printer Cartridge has been in a combination of

(A) apparatus for refilling a printer cartridge,



a dock for the printer cartridge, a dock for the ink repleni shnent
cartridge, a dock for the ink rece% ver, an ink dra'a.. off conduit adapted
to connect a the docked printer cartridge to the ink vej ink receiver of a
docked ink replenishment cartridge with such iris reCE an ink rgc%l gﬁgi?ﬁ]gﬁrrent
draw in conggit to.connect. ipk repl eni shnment outlet of the dock (o LTS
repl eni shmegg) caf“llli“gg l‘frt‘olsﬁlfrﬁl‘g“?%k[(‘d AW of f conduit, the ink replenishment
cartridge a@dj or ,t hee j,el@l_éi,g;e@pgﬂe?i shment draw in conduit being adapted to
allow or favour only draw ON flow fromthe ink replenishnent cartridge
outlet, a c'@yui thecimbetimgdeonduit 1.0 connect the ink draw off conduit
(.an;; t ills also at least part the ink replenishnment drawin conduit) to
a suitably docked printer «cartridge, a punp operable to punp in either
direction op i It i nedi. n_hy at ..least part of the ink draw
of f conduit W&%%%%%)%ﬂa&f}gggéﬂﬁé‘é% S %g??t%b?O'L{trh%ec‘i*“r°cui t conpleting conduit,
sby a method \Ahié:%ggkq@rpf_ﬂesﬁgmgfdf&%ééggs (1) dock connecting all of (1) the
i nk supply reservoir of an ink repl®enishnent cartridge (2) the ink
reservoir of a pdodhtier ticankrbdlgeshamd: cariratzei nk recei ver (whether Fart of
said irk rcpien shme- cartridge or not) into the apparatus, W Jul) using
the apparatus, {&KdPalicng<sfsIst: | east sonme of any ink fromwi th,n them u

e ici_r of the,printet cartridge, )ASS) M fluid into, the ink

receiver, (b sku“p% Vyvl‘hjgﬁ(?fﬁ{ ? ‘r‘%o%% ﬁt{e]g?rﬁ%“s%b‘gﬁ ?/&?{teegefrl VoTT B EheV itk re

| ent hae kegddrtofiad@ekiinkZrebhidhident esenye withkuthelofbpted cartrld<L'e, and

(c) halting the at least net f-edin of ink into the ink reservoir of the
10printer caray indgepienishrgne dravent ganduiy o fQnnehean mike rappimasiirstnienticcal t ri dge

is empt of ink, .or servol' of the printer ca tridge is fall of_ ink, 7 0 such

.t haf'fi H&Ckc?ﬁ ik By o Ci*ﬁk‘?o*i Ot HE dWentiddi i 1y PR hgei kS

r eser v@ilen@hnidie cthdat Md/or helibk T8oleNishhenCals indgedus fdthd addppmplvi ng

diverting or cycle v i ~in the co~. duitino ink al taken from wthin the

i nk r egdleenpsfavent odardrrv ddeflowriran shhak ragipechntche cpredentutienvent i on

consi sts in apparatus, foor refilli ng a printer cartridge of or for an ink
%Hefqtgkﬁ 56

jet printer? “Saf'd“4pparae s havi'ng dVsti@i Pigreontiit (and ius al

15 at least part of the ink replenishment draw in conduit) to a switably docked printer
cartridge,
a pump operavle to pump in either direction on the circuit defined in part by at

least part of the ink draw off conduit and in part by at least part of the circuit

20 by a method which comprises or includes

(1) dock connecting all of

(1) the ink supply reservoir of an ink replenishment cariridge

hY

(2) the ink reservoir of a printer cartridge, and

(3) an ink receiver (whether part of said ink repleni
23 cartridge or not) into the apparatus, and
(II) using the apparatus,
{a) drawing off at least some of any ink from within the ink
the printer cartridge and passing that fluid into the ink receiver,

1

(b) supplying ink from the ink supply reservoir of the 1nk

[GD)
>
ey
(@)
3
v
D
w3
o
w)
e

ment cartridge into the ink reservoir of the printer cartridge, and
(c) halting the at least net feeding of ink into the ink reservoir of

the printer cartridge in the eventuality



docking a printer cartridge and for dock ng an ink replcnishn'e t alliedge,

fl ow systemincluding a punp and conduits, wherein, in use, said flow

system can interconnect xiih said conduits at |least a said printer
cartridge and a said ink replenishnent cartridge, wherein there is, in
addi tion, an ink receiver or the ink replenishment cartridge, whep dogked,
can provide an ink receiye nd, Lot e perable in each
of the follow ng nodes i ﬁlgéﬁ ;M‘@rﬁ “Qm Cgﬁlfd é)\(/j\éees"%{ﬁ TR @

docked print,,- cartri dgg, mk;l‘ii@rishﬁ/djm_ m@ oh@ggelggeﬁaoélq) ro@dimfiiRK supply node
to supply ink fromw thin a docked ink repleni shnent cartri dge into a
dockedsshibatieng @aht shpge,ofanl, ache ancitnklityghriontiing rredenit of terputier i nk
taken into the ow. S temfrom within a dpcked i.nk repl eni shnent cartridge

- gdEEBY 1Hkr AGHE SheRting of !e%itgu*tr i‘A @”%‘é‘?bﬁ@qgoﬂa? P SERTREGE e some

(o] take ink fromwithin a

,and/ or gl Gt ng}%ﬁg%}q‘% Lo the n. . receiver sone of the ink.

“Pr ef erabl y the flow

control afiter . bei t| at ed_whereb

mode (a) aRd WA ¥ |e§

whol | yproren earpatge domipden(ick, JBCHHHIPOQBE@EEP&IBIMGB 3 1f2):zH n@way‘ster*aﬁjvT sai d

flow IR b spOREF 2L adbD Admdealdinphar 8B LISk ks & draute, olfjof some
caid fr a6

Pr ef erfé;bh‘%yﬁh@rléci @H% @)I‘O@g’rﬂa@ﬁfb@b@mm ectronic con rol whereby the flow

em1s subj ect to at least in part, e ectronic

Pl SE bR a sisks B Re¥RbE R id: PP Be i ng

node or part tilred docked Firrer ““&rtridg

Lsystem'tezvﬁé&%} tlhqlsée%glﬂ&ss%mmm ﬂgdﬁogxﬂéma}vgﬁesa% ?%jhm%gg(b) and

. recei =
T prior TG its passage into a docked printer cartridge. Preferably there is
an el ectré®i ¢ céndiedl obf mmde| 10ekike QEnEOTf WiHE! | SUEipPsPERier cariridge

]

O

(c) and (11). node (d). Preferably the floor syste : inc
el ect i @4 PSAUE%ﬁ?frtﬁljgeap%érﬁﬁl%%afﬁpkenﬁhm@f CeFBiSRg in, two erections. re

erauly theyiigm anerevad,! nngad_ﬂmmﬁrheaﬁl D syShiecPloeVeRt i@nYreplisdhaned:al
reverse fl.ow

k. to the -it.
mode 6! PSSt Wiﬁ%%%ﬁ%/ ﬁﬁgpﬁ%ﬁ@éléﬂ%ﬁpehkrw thin part of the flow system

udes an

irection(s) its node (b) yen will allow a

i f alamiewher&ine@ahdll@ivmyemne opatabieas tasonif che dotiowgnoinddek iho t he ink
cer a' _referabl' the Eons: systemin node (b) filters the ink supply

into the ink receiver,
1

{b) an nk supply mode tc supply ink from within a docked ink
replenishment cartridge into a docked printer cartridge, and

{c) an ink re-routing mode to reroute ink taken into the flow system from

within a docked ink replenishment cartridge in mode (b) operation, such

rerouting being to at least recycle some and/or at least discharge to the ink
receiver some of the ink.

Preferably the flow system is subject to, at least in part, electronic control atter
being initiated wnereby the flow system (i) can operate in mode {a) and then {ii)
whilst having at least the possibility of acting wholly or in part in mode {c), can
Operate in mode (D).

Preferably said flow system is operable in a mode (d) wher / there is a draw

off of some fluid from within a mode (b) filled or part filled docked printer
cartridge.

Pre wrabh/ there 1s a programmed or electronic control whereby the flow
system 1iterates the sequence of (I) mode (b) alone or both modes (b) and (¢) and (II)
mode (d).

Preferably the flow system includes an electrically controlled pump capable of

Preferably the pump and valving in the flow systemn prevents any substantial

reverse flow of ink to the flow direction(s) in mode {(b) yei will allow a mode



node paraneters responsive to sensors capabl e of detecting any one or nove
of the presence of a docked prlnter cartridge, the presence of an ink
replenli%neDi ;.'anridge, the status of a docked printed cartridge, the
status of a docked ink replenishnent cartridge, ink status in thébeH@Mn
system the integrity of the flow sy stern, and the |ntegr|ty of the row
syst enic€BFlatalons AV LR P gdythe Ak vo sy %Hle?@ﬁ i H@OVpra Wrethobhptassdge at t he i nk
repl enjeghin@pt: Gafhbidgek apdd g J-pkikeceiver. Preferably said ink

repl eni shnent, cartrldgF i s docked in the dock therefor and said ink

repl eni shrdRteradiyt Fed§ow roPiidestsaicde | (R rbesi (er IniPsepRIaBIigr 4@i i f | ow

syst er@,dgga@ollmgghgg}\ PpARL T AharHlke, of the ink replenishnment cartridge, the
i nk recei ver pr i nter cartridge by a cannula. In anather aspect the

Spresent i mﬁéﬁﬁri%}ﬁ ‘e@FF‘sii%tag glRCIrgIHC #?B‘“ha?tf Bricadpiparaishe giow REsisResent

I nventiens panehQane 8y &@;n & feskablgaplei TRl Galt Iiydge anghoa-deckabl e ink
repl eni shrrent cartri . Preferably: "said inl, réplenish, gent cartridge

i ncl udes saf @T45RRCT ek P\?@i‘gﬁ UpP@Feﬁab‘ﬂﬁ sai d dockir. g(s) both | ocate and
_nnuta pente be:sthe: @f@WnﬁﬁIﬁmsnmbﬂ‘ yetrianot her aspect the present

i nvention gon5|sts in 1 f||||ngapr|nter cartridge which
conpri ses, “%?[afﬁc(fl@dg%c%o‘rﬁfe%%fjr’r@“a‘ F®of the ink supply reservoi of an ink

10repl eni shneettaaal ofr doggied heesblkisheser aiiridgé, a printer cartridge and an

{5

0

i

s

ink receiv et her said ink replenishnent cartridge or not) i nto
a connectlﬁg %I owglgqsg%%gé&% ’using the flow system (a) drawi ng of at

| east sonéﬂ@intagtytylﬁléﬂﬁrﬂ:ﬂws;%tem al¢ the ink reservoir of the printer
cartridge t‘%‘qnt@@ﬁ§) ng thahohl i thngaa&efg@ e%%rz% VE'L"OT( BlorSURPIi ng i nk

fromthe ink @IBDp reservoir of enls nt cartridge into the
i nk r EBREiGE T IBEITRPEMIDERYY cagB 2aABd (B9 IalsCFR§It he at |east net

feedi ng OfPrbﬂ&kaHl’& emd e feb@éf‘h%éﬁr@arﬁt@et@ejdcﬂl&d if eBe VoL thatidrh@dpri nt er
cartrid ven rer eni shment cartridge is enpty of

i nk, §]agﬁm< T(Plle?lsgﬁﬁé”nl nﬁrtfg w%r%lv oﬁ’a CE hré prht®ér cartridge is Al of ink,
Pi ef ei abi PrSeegbly ajaidndlcst epystb) tequintecepposi tee rot ahbon af tae pakp in sai d

Bev, system rénﬁc%ﬂ%%%éﬁrg&%tﬁ@@ f 0ERRE hng oot shhecaupply of fink, in

t he eventu reservolr nter cartidge |ntofuII
i nvol ves an2nf er dSPECHLRG WSOl INRRIAKEN T DI m\ﬁwﬁ»wat&w, iamaram

repl erifSheBERENnCAL Hith(ﬁg%ndl dHeort bi@hfd @ekablstentdr pRirantt ahd v dodkhbie i nk

Lgf?n/glg U?emsr tot (':tar&(;prospect of ink supply fromt he”i nk repl eni shnent

Preferably said ink replenishment cartridge includes said ink receiver.

Preferably said docking(s) both locate and cannula connect to the flow system.

In yet another aspect the present invention consists in a method of refiiling 2
printer cartridge which comprises or inclades

connecting all of the ink supply reservoir of an ink replenishment cartridge,
the ink reservoir of a printer cartridge and an ink receiver (whether part of said ink

eplenishment cartridge or not) into a connecting flow system, and, using the flow

systeml:
(a) drawing off at least sorne of any ink from within the ink reservoir of
the printer cartridge and passing that fluid into the ink receiver,
{b) -S‘dppl}/lno ink from the ink supply reservoir of the ink replenishment
cartridge into the ink reservoir of the printer cartridge, and
(c) halting the at least net feeding of ink from the flow system into the ink
reservolr of the printer cartridge in the eventuality
(i) the ink replenishment cartridge 15 empty of ink, and
(i1) the ink reservoir of the printer cartndge is full of ink,
Preferably 'step (2) and step (b) require opposite rotation of a pump ip said

flow system.



into the flow system and fromthence potentially to the printer cartridge
being termnated. Preferably as a step (d), there is a relieving of
pressure fromw thin the ink resetvoir of the filled printer carttjdge 2y
drawi ng off some fluid therefrominto the flow system Preferably said flow
system (with at |east one cannula) docks to~at |east the ink replenishnent
cartridge E@ﬁ@f@b}é’ enmaltae oBRhERUPESCRIt PTKON OFe THENDRAW NGS! Hiegiitle | is a
1 ow diagiafm of i HiAcr ammldLal Aig dopictes B RLESL GAS %ﬁ&%@rﬁﬁeqa
dlagrammtlcaj] depi cted ink n|s hment cartri dge “showi n

syst entVéldHh & r%*%ﬂ#@? BEBCAN g2 érhég\ﬁ: AGLOT Hier BP &t $i5he op @ thetifily bv@ $hestiem an

~el ect f:Qp#6ir §1%ht ’Ed)lt emeBéJEﬂtYEf %&E%u]t%?l" va@mS'tFB A Aﬁl@é!‘!s%& h%f«?&floe':' gure 1

shown j n nore detail ure IS s furt er~Var|an
Sar r angéeits f&‘ﬂﬁ/@tﬁﬁ%sanﬂ HRan 2‘16 N @g;@r@m s thg IOfb?WTuF@%eé"Q/é?ﬂ%t of the
arrangepemi.se®f Figures 1; 2 and 3. Figure ; is yet another variant of the
arrangenents of Figures 1, 2~ 3 and 4.  Figure 6 is an end el evatlon vi ew of
a pref er r UCETBYAI FeAtS IS () Hbey St BseAELeTIRY it PIEASUIR igome W7 the Hikde
el evatiegarvb} Fegt Ifgrbao*rwﬁlee&nﬁ@dek R Nra@hind ofOQhUhed GrerEiroHf RtBies a
reversg (V\nth respect to Figure 7) S5ide elevetion in section of the
embodi HEREYOE i gure 6. Figure 9 is the secion A-A with respect to Figure 6.
1631) Fi gurePra:ﬁbm[sl ytshed ﬂewtsvete@-(‘lihw zrrhem@pe@bnhﬂafﬁgukﬁrﬁm1 ekt gttlar@kllhl s the
sectian Figure 12 is the section, F-F wt
respec‘t"DF 81519?&;“#8&% D%ﬁli%lp BED %l%%ﬂﬁl PTI ON OF THE | NVENTI ON The present
invention offers the uses a nethod to refill a printer cartidge of ~their

i nk j;%ﬁ@ﬂ:@ﬁg@&f%m %fTQ%ERA‘;E% Rresent invention preferably comes

W th der ,ray to ~na rinter cartrige and the ink
repl eni shitgure dr i ydevhdiagram §f |ao@ag@dn@§t19@lh depiche d pewiHgearprdsedur e.

1sBy cl agiang aﬂaera@%d@taﬂy @Mpld:&;e 1ﬁklﬂ'fo%m§k?fhéxh?dg§*fwju dHeAntnheonsact with
a sealin com‘rum cati.on between

he
the 1% w%fefeﬂa g é%?tSPP%{g%g S sﬂyvvsm'” HEFHEL ondui t s
| eg; ploagbl madubes) and a bid irrotloilal a punp i/ arious |ight indicators

and sensondefes U, AR QG AR 0L R tiipnl s, qmigper| v ol osed

t hese Ilght I'ndicators and sensors are in 0 the user that
the print digess ? rs eigjb 2 dndnar varkat iohkhe ephesiBame st k é%@’tﬁﬁud?g@ Are now present

i N the deypgee §YSHEM TESPECHArek Y the arrangements of Figures 1, 2 and 3.
Figure 5 is yet another variant of the arrangements of Figures 1, 2, 3 and 4.
Figure 6 is an end elevation view of a preferred embodiment of the present
invention.
Figure 7 is a side elevation in section of the embodiment of Figure 6.

N
Ln

Figure 8 is a reverse (with respect to Figure 7) side elevation in section of the
embodiment of Figure 6.

Figure 9 is the section A-A with respect to Figure 6.
Figure 10 is the section D-D with respect to Figure
Figure 11 1s the section E-E with respect to !

30 Figure 12 is the section F-F with respect to

DETAILED DESCRIPTION OF THE INVENTION

The present invention offers the users a method to refill a printer cartridgs of
their ink jet printer without difficulty.

The present invention preferably comes with a holder tray to enable the printer

<
n

c

cartridge and the ink replenishment cartridge be simply located as part of a docking
pfocedufa By closing the holder tray, the printer cariridge will then in contact with

-

bber within the device, 50 10 cornpiete the communication between the



wh

n

O

1. it ink replenishnent cartridge. ,%ithin The de ice is in connection
with the filing circuit of the flow systemvia ttwo netal needles or
cannul a. These needles Lv | each penetrate t hrough a rubber sea i nk
repl eni shnent cartridge, one in the ink supply chanber leg; a co@tap& |l e
bl ow noul ded bottles and the ink receiver defined in_the cartridge housing.
See OWFLPE: BHIIGHRPE AOEOHSVF FY B SIDRHACANEBLBEY (serdailichiubrRkak
preferca,bllyr.mtapg Dne%dl es together with a notorised punp erasures novemnent
of the reflll -||gvar|ous | i nked tubes as well_as receip wast e ink
t hus can bearetitséb%hédn PRETHIRE SCESPPeT R rR %fffycéea%%blkéhft“orﬂﬁe’tofléﬁ rﬁ%tV iSeversi ng
punpi Rgoshirlseeldsen. theW¥ tti'b‘ﬁl{ﬁb chunStananse - MBSt grel MkleCBNinkinam: be hd ansferred
back to t?rg i nk recei.ye or ceptacle chanber of preferably the ink
r epl eri&H rﬁr’%erttﬂfa%%“ aftti/@ dberRlf Ferlgris Fﬂeﬁlﬁéﬁﬁﬁégexﬁé? NeUsPaFVES. These
val veshangyitasiathedspotivepnl y to regul ate pressure and to prevent excessive
pressure, _but. al so en%ble contrg _af th amount .of or onset of the i nk
return to’ |“ﬁkmrKe(?8tet}é? NG SHERCSS He RS Emé"d*c A e S08REHW H86i 9 in
m ni miziing rtvlaaarofsthe lt,wrd@stumstla m@o mefaeqteebtte @p@ﬁf@ws M%bh%ed@@nt rolling
t he anoyn nt of wasted.ink.fromthe fi cess with.the
condui’t'fg 268 RRETH og*o%ﬂfé?éﬁ?%? I%“)%L “t r% Hﬁ nl“gl%fﬁ“@a‘[ C‘b%trll &lebween t he
r equi tiedindegmety ohapbes&y; @ @idosivée bhky M@Wdeéﬁ)ettiaasnﬂ thesuk tecenienk flow is
gentl g r a Jont f r trldge
2T SaANg s} 26 CERHLEPICUREN S8Rl el (ERBCARLLL LS A Spafall
| ocat &srawitlbet Weenmohereipiappy ounglet neadiesnlogetics Whﬁé @rm“ﬁtiérssdam*npdge _he
dai i pepttﬁp%p@«@p@erpfofpetef erfmrtgtaﬂa@%@bett.xtttje%eg asURER T ANkl 801 ik hel ps to
filter of and preve ﬁn gted particles froll? entering the prlnter
cartrléPé?)mgd@Fﬁ St ?8 £g%¥dy' du' pin'', effect leads to noise reduction as
wel | as reﬂec@urﬁg 1§foref&ablwgca'ﬂheﬂ@ﬁb nse@forearat rmdagﬁns mmptnongwa@i@d e. The
darrpeg t§ al te tgjaﬁgso rb ﬁ? —% pul ses_and r a ces blg in this
connect]?i‘dr‘?}l,c lt‘“%e dtnﬁl‘rﬁf & VARTPPEW B BN £ TR rtkcerlf? Pfng i nto
the priqpacle cdamlva dﬁ@rpfﬁnebldath@etk reqjhussltmsﬂmegm(ﬂgecantly i nproved t1-;
filling abhbidyof dheneyslems aadolhe auant ol bk fitlEsRnesent

esi g an | i ght

i nvention In suc a manner at various sel SOI’ .
i ndi caPBr ¥ BE U@t‘%@ﬁtﬁéh‘t-eélf‘% & RICERE EARFESEbRt %ﬁﬂaevPt&e%@@ﬁé\étﬂwo@ﬁ%@

contrek Itt@sr )vnoﬁﬁt ol br to(hsetnéﬂttﬁ%: ﬂlkC‘le@t&ﬂ 50kt ercen@r asAs sudll,lthasiesientd ol 1i ng of
the refj process imze the am)unt of ..wal e ink

I t 1 ’1 % 11 TTOD 1
from t“Fi i z:‘QSSlpSrL (1)*%:e“érsl‘m‘lzllfej et 11 “l §37§ Tt *é%ﬁ* He” ftrﬂ‘i"l 2EPFHE T]é:‘le ttterv
p Ti eﬁomoillagpn@)pmounaﬁeWD@»Gohké@eIl a@mﬁhmq pIO'Dhea apparatus is preferably
provided ntafQustfin the conduiting of the floy em allows the striking of a
balance between the required degree of pressure a nd the ink flow rate. As a result,

printer cartrides will

i L
ink flow is gentler and the resultant print gquality of the refilled idge

be better.
The flow system also includes a damper or filter which locates in between the
pump outlet and 1nlet 10 the printer cartridge. The damper 1s capable of performing a

double filtering functicn {so it helps to filter off and prevent unwan

from entering the printer cartridge). mping effect leads to noise
reduction as well as a reduction of clogging the printer cariridge’s printing nozzle

-
The damper is also able to absorb (ie; damp) pulses and reduces bubbles. In this

connection, it helps smoothing the ink flow prior to the ink filling into the printer

(l
-

cartridge.

The demper thus has significantly improved the filling ability of the system
and the guality of ink.

The preser" invention is designed in such a manner that various sensors and

light indicators azé connected 10 a central control device (electronic contzoﬂer}, SO

to ensure a close monitoring as well as controlling of the refill process while 1t is



16 .;.1'V 7006 taking place. The electronic controller preferably provides
an automatic processing neans whereby users wll have a sill ?pie
operation, by lit pressing one button to i start and stop n t ere~,~ fill
process once the ink cartridge is fully filled. The apparatus én’:"féi?(ﬁ(mer run
by battery pC ~tie or vra appropriate DC voltage adaptor as individual
user' SAkEEJYACE] i §169108IG Pomir Ol SR s lomioN g SBHE! #1IPMAaRg BPCeEsSEdpl et ed
print ef-4ar (hkdge uds Byt KARSH &ihbNAobikibham Line 4Bk f ephenshent
cartridge 29 by fgﬂrezszs‘of t ubes 90 ‘,tg 96 usi r}g_rp,t_ljrrp_ 3,0 driven b a notor 31.
The ov'@ &Rt KD P AR PERESE 08t MsminE e didggnt felant'sHl ed by the el ectronic
control | erfit0appardilg cAhiHRF rGRMLT b8a8y K wasomelal a@sobNgel DK ¥@RIgeNI shment
cartri %Egie 2(Yare . si EBIy,drop ed’into a holder tray.” Upon closing of the
hol derrCfPRY 25 tHEVHient & S 8&%ri dge 10 is in contact with a sealing rubber
Wi th whi clFibtresead §.fichhelis@ptachowid hseallindde COMRbeLes peRraLRERikON
bet ween t heq;l)rg nter. Qagvtrlg‘%g and filling circuit formed b%/ tubes 90 to 96
and puipPBEAIFRES FEUTPT SCCBRE PRIFTEaTHY 6rEet Fonf icortRoPl BPeaglnni ch
cont aitn9esensopamd 36 d82:n 83 anthibED! | Thhtvendi Catmr srdckss 1s3nodtored proper
cl osi ng ,of h(he hol der a%rp{ay, ot hewpr i nter cartridge 10 activates sensor
swi t citS3OF df‘ﬁ%ﬁjﬁ’t\jet’ EIPPESEHCE S “printer cartridge in the system The
10 i nk repl efiicshpentr cartrdiedgk), 28 weell as thonnkatpmistithénit betdiddd Dogarei rcui t
Vi a A ed| a a;-t hat ;penet t.hr ough. b seal (not
shouny TR R PE Bl Bt BT e P P Tt of (e fedar el ST ui g
comuikgat god Owk th coRect wkth 3 apping chaeberit nowcks Hoen)s. iifetdeatdchknd
repl enkSHERbmeastd 088, 20c4Nat veUPRld 83 bk tObRILT B0SkeRKedibnto the
print cartrid he outer needle Is in comunication Wwth the ink

r ge 10. T ]
recei \%‘éﬁm@rbif BEESEHCPS CcHENEEPIW - t he i nk repl eni shnent cartridge 20 to
s rece: ve ath&ieQ:X?@ﬁSis @bnm?ﬁéc.ebm%@f@ﬂt@@ﬂubneﬁ Jé@iumlﬁlsr:l :cﬁﬂt_aﬁ’{s%ﬂ%s Slﬁbeti nk.
supp ann ses. through. an, ink .sensor lowintr e.electronic
cont r St §r’ %ﬁ%@gﬁﬂgﬁl t CC{%H%’ Hvat-tabt’l ity PBiPef ﬁz‘ﬁ%c ﬁgtgnﬁl{?}({%@dmﬁo t he
pri nt ére panter icdgedg®.10Qutiprepeensal vsitdigSofindhetihgltdepraseags of prenter nk
| epi er.ij.shoent qeartiihfge 20 activates sensor switch indicating the presence
of ny carfTi dge in system A pressure pre seeable check valve 51 -.Metalled
to gul at e Ipe ek apRCHShmEA! CAHAadSy SPmiP 6OPREENt WERCEs JINIBS CITE8E (172 t hat may
0 causenyBkndibl sdedigsoim dhaulAPRADakLSact ihoMeBrea®bsHcnl dsodilssannacied tubes,
joint; ,cartr i@tge seal, ng~and I%gg. ). /Anot hﬂe?i !8; essure .pre- sei.%}atg(iag check
val ve B04PE §ISF ST ed SE o rEITaT 8°EHG® 12 Bhtr bl AR CHOeXdEsEe K ret urn
t o t heupmk aheodicy énotogvhormaneptiaeliek ch@enshntent £Ortri0gd £01h61 SUNIRO Gk

to be transferred into the printer cartridge 10. The other needle is in communication

92}

with the ink receiver or receptacle chamber in the ink replenishment cartridge 20 to
25 receive any excess or waste ink produced in the filling process. The ink supply
channel passes through an ink sensor 51 allowing the electronic controller 40 to
monitor the availability of ink to be supplied to the prinier cariridge 10. On proper
closing of the holder tray, the ink replenishment cartridge 20 activates sensor switch
52 indicating the presence of ink replenishment cartridge in the system.
30 A pressure pre-settable check valve 51 is installed to regulate pressure wiihin
the system tO prevent excessive pressure that may cause ink to burst from the
pparatus {from areas such as disconnected tubes, joint, cartridge sealing and etc.).
Another pressure pre-settable check wvalve 50 is installed to regulate and

control amount of excess ink return to the Ink receiver or receptacle chamber to
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The apparatus is preferably provided in a housing.



The enbodi nent as shown in Figure 2 to Figure 5 helps to explain the

wor ki ng principle of the device. lhe device is i.0 fill .n!'i replenishnment
Cat trh.c8 20 the printer cartridge 10. The el ectronic cont r ol devjaeo
nmonitors filling status through various sensors signals. Various statuses

are reflected to users through displays of Ilghtlgg condltlon on series of
LEDs L1. LLUDZcap@bpdmpils iy SRAYD dbnpRBites dhd i&teps At (9 $xplasa:thg when

al I i nkydRidoheriidikier @phemeshiment cantsd dge A@O*Ja%so '@eﬁwe'qt l:?@k ili% the
printer cartridge 0 and the sensor Si detected no the supply
channele RFRLE| @tk 0 pabestlas 'C%uvﬁ*éwloﬁﬂaci)rﬁf%wltgrﬁ (}Hlﬂﬂa %@apd PCB?

42 Thet%st@mdwh@cgdﬁt@éﬁed}ow@@n VheowRkR gMst £l Ad1dSe SWh L&Red @y gpover on”
p05|t|on ggntrol eIe tronic 40 scans vari ous sensors _data and~di spl ays

5 hei r ué’*@éﬁb’és b@ﬂ@bﬂ@*%”lpﬁ PheSStear Pl Up=5Pabd; 'thetd iLs- ndit hERIpri nt er

cartri dgepnogs hik s@@@ﬂ%ﬁ@h§h@§m vERnt 51 dge ih Nhi hek deyl-eehmbhe r%ﬁf@@és pi ck

up the bsence of... 1 printer. car j;l d%e and i nk repl eni s nmen

cartri ége’wén%ee& §ﬁF%y§ Lr"%cp EHEDCapRdRED Y and ihE 95T stlageleciset i A h, il |

happenygygﬁm dﬂ\hﬁﬂ s@phlly Sshanne Pres sescitdige shaktarbubbOne8Wdt &hrinddd tHMiing to

start the f process For proper filling, printer cartridge 10 and ink

r epl enrgzhr'?eh’r“c ‘tridge 20 are both dropped onto a holder tray- as part of
10t he docki n@h@r‘spgeﬁbufseacﬁhaedﬁwlﬂer*%brzayini switshidd Gu vithe&zB(QoS@“Wheos’eati ng

posi ti t rinter c e ~qcartridge when the
devi cet 8@%6; Jﬁe IOpene(%'? ; hmboth (rj%t!é%n%lasr E)e Srééi dgﬁd ai‘q%k“‘ 915%1 mi'shment
cartri ﬁg@lsm@pght*gl vséattbd ST?@T‘me_lCdeT@g‘“aﬁnaz\elﬁ Iastﬁholmieﬁezt taymdzgmnoham be slid
back t»ge [ h8sahosed RERLL ‘nor"n% d@,lge%%oypsw b%(:emnosﬁed 2 PQSICLid ém‘i g printer

cartridge activates sens e ink @%CF Khnent cartridge activates
sensorPIEST Codndeopre e andriieh BNt e $i%fo 15pbHi St GASL L HeO1s land

158ensesi hes @tra9§,e'|?<§itﬁm00$v zboltapn@di leRtn Gadd b dge: @f@sw{«qpt ank |nent Qvikddi cat e
t hat stat us a ” TF t 1 gor is closed properly, it changes the LED 1_1
to di S%Fé “@ﬂfe% a ‘Br“‘”l‘zréj‘rﬁ ¢ si gnlfy that the systemis now ready for
the filli ngoxppmpesﬁl lserprprtessasridgarn b dnd tndnrephditicimBht totmdne 2Aetisvat e t he
fillin r an t-h d-splay
L R o ke oS R ghATERS. L1 bRl
pr oces®id outhie %P@éeg”s? SepHPEPAM TN af UB seniguApririgpe @@tiu @lﬁ“‘q]@nl@kmﬁ@r aw al r
20l n thecel?fddﬁpe(vh@ntt‘n'eddé’@,@ﬂiboﬁnﬂ @rﬁzldblwlwa%bﬁl Ip}mhefchrmaoe tzﬂﬂ M nter
cartri d h| S |ps s Q§%§]uenrhﬁé ca . as, t he a‘culﬁ iess al so hel ps
cl ear m Sfﬁ%ezrgl 8¢ ?tﬁ‘é CEREE By EheSpia reT“ycﬁ?? qu dg¥ havi ng
' been sl&:ftback ap &epe}qsacdi wofsitomen 'thef drae. Ldné\f |d1d>$anigpo§'ﬂmanl nht imintgmcuum

process,.stops, after gﬂ&ﬂgpsvd@t@nm ned L. s Up. ., JThe syst: RIQCESS,NOW

acti vates the” actual Tt ng process that alias the sumo ;0 rotati ng in

a for wat-dCenFrdcs Mwm%é@ C@Rtlapawm AROBQNN TBF SYFiRR eRdurbeses 208 PaseRéfe i nk
2srepl ﬁ%smnﬁ ﬁa(fang&rzrﬂw@d H%Lwr@%erd ;ﬁ*t{}rﬁlﬂg* @fratﬁtaf@ﬁamggfeéprslch r ect: on

20 SO et Tttt e DETBISo R Bren! 260! bl ol vl e

the system is now ready for the filling process.

-t

User presses start button switch B1 to now activate the filling process. Control

electronics 40 now changes the LED L1 to display a blinkin

1g green light indicating

that the device is now in the filling process. The proc

)
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¢
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w

starts with a reverse pump
direction to withdraw air in the printer cartridge and any possible waste ink left in
the printer cariridge (This 1s subsequently call as the vacuum process). It also helps
clear minor nozzle clog that may be caused by the printer cartridge having been left

for a Deriod of time before refilling. The initial vacuum process stops after a pre-
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The system process now activates the actual ink filling process that has the
e

pump 30 rotating 1n a forward direction that wiil draw 1nk from the 1nk chamber 21

in the ink Icolenbhmwt cartridge 20 and move it in the print cariridge 10 direction

as shown in Figure 3. The first filling cycle is to run 10 a pre-determined time to fill
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6 up ink in the tubes 90) to "ib. | lie control electronic 40 will not check
for ink supply status no,~iv as the [!ii- are all e WMi, t the e-r, of ine
first filling r come o he un _., .flap Jipptsi tubes has been forced :; tO
the printer ar ctridcc 10. ihCl NID1 _ a acuiumcycle is activated.foiija
short period to withdraw the ai- fromth printer cartridge 10. The ink
filling Npiocess rb ;a;%alrnn to fill ink mtg the printer cartrrdge 10.

Cont r 8P 18K aEEhGHES 40 ntw Imsnt ¥ 6FY AL HEr Gk TSl 9%%@1@1&%\ gHElY e that
theresrms Afwi ftkhs upbty ateOabentitl| ed (o cheernh ML6r figard EidgesdAdbe i L
filling pTocChis is _ carried. oyt fgr“a qerrod of time.~ s, | 1leink is

filli Hgs i AE 0°% REPPr Tcer 2 ACER it aGaS PHeré PIMigheaibedSone. AnFeheeng

i ntr odyeeds idtt: thechimt@rocardio-dgerid0 t@s‘/vm&’la*fv Henee, frobhefepsout d be a
pressure urlgl up inside the print cartridge and a sl ow ng down of the
frllrn%fr‘ e’YAt this stage, the control electronic stops the punp for a
very Shoanevrhkl@@rc‘rdpﬁmesyatae@ mﬁn\f@Cﬂumnmrmmﬁe ;Phuef lcém@@m Q\@ed by
reversi n& £ p.um @o [ m {r rection asez gul1 . The
vacuuh’precé SSTPRGC 8%@«98} IS Hesiiges WO SRV OC&SP% EPg" B¢ ahd
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from¢th r| ter rtri 10 e forms. and  _na t herw se
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t ubi nguglysbenpimt oI ttheng mkfwrélwﬂveﬁo che recept agltedghditbey v22!. Trﬂleztche ink

repl eni.sh - ay, I | ed Wt h another
prossu s RO yarye B0 TR ak SRtk arCHRE e She e s BBl €6 1

( subs@guehiEyiataltiedinelsee RG] SIRSIINes SIGDF 2bel pamp ompy ee/seh@rbef ore

di schangk @ed abhivate@NBRasiMatoakds, hubblesrased Wkéeq&ﬁd heteng the
pressure gc{k >al ve 50, and di ;schar e irst when th.e préssure check valve

50 isP CIgTHORr $5 AYSHR AL £15UA7 t‘/ﬁéu%lﬂrr?tce@f 'THICCdisendrged  out
c_’ heldeyrslmmzareemdrfndm rMiCz esd whmwdnamSeain ifriro thb@rm*leﬂtrert dattiol g 10. she

e hEh 29,3 aesm aysherl s saeealed ey aunisly Rl erbe gent o

el ect ¥ 6ni ¢ conti nues or-various sens c‘i“‘O 11 cheS Status. The
addednagvamrage: epniemenae ihenilse sheplabihanngl. tb 1s e@@leadlec}mreeiweow thin the

P - 111%1%%1 %sstjernm ngetmémm the Fressurechiclchensystemcan be wgry. high
especi al | ---n t. illi=ng rate OF ink into tthe pr inter cartridge 10

is sl’é gnt cagtn ornk supply Tate fromthe punp 30. One G t ~ . e
reasons |T1$e btk dIS@l‘)ar@Efcémhnar o msZaHederhmotﬂnﬁn}SrP&wEi'@epkl wler Shead.

Anot hey. .eason iy iclude alnct Laphed (b (N2 nozzle 600, anea-kn,, general

all tu Nt an “Séa 63 a has linmted
pr es sy Bresyurded argatompres Wfﬂh%ﬁ@ﬁdd@eiﬁébriehlﬁ BRSEER Ul‘?éa?&r brbas 8t out. | f

such @; }éa%%l @ﬁ@?@ﬂ*ﬁz ﬂ*@@@ivameM’t Q@v kbl ra.gd PrRGes gi-has Hkal LSd»r»ssQ*ét t he
entire er;cers Accor es urececk>é! e51|s

i nst aqqeée’r YAy ?‘é&u‘??ﬁ“@gr hf‘erarfép"’?ﬁlgsg@r%l HES ‘P‘nmll‘i’fg*u"r{ ISHIATEe pressur e
t hee{owmalivie sgstphexnsietationias PindsSilt®inNo itie etines rapridgsdite X required to

Pl the prd aher¢ar bhhd9.and i he Limhd, Pl @38HL S ) Nahat . S¥RLEM can
electronic 40 continues 10 monitor Varv'ous sensors and switches status.

The added advantage of the ¢ s the ability to regulate pressure within the
filling systern. Sometimes, the pressure in the system can be very high especially
when the filling rate of ink into the printer cartridge 10 is slower than the ink supply
rate from the pump 30. One of the r2asons is a non-periect nozzle 60 condition of
the printer head. Anotiner reason may include air trapped in the nozzle 60 area. In
general, all tubes joint and, in Partlculaﬂj v the nozzls seal area a has limited pressure
limit that it can withstand before ink can leak or burst out. If such a case happens,
not on‘ry the filling process has failed, but the entire device 1s fouled. Accordingly a
oressure check valve 51 is installed to regulate internal pressure as shown in Flgure
5. The pressure check valve 51 is pre-set to a pressure Y in befween pressure 2
required 10 fill the printer cartridge and the limit pressure Z that the system can

withstand without ink leak or burst such that X < Y < Z. Hence actual pressure 1
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ill"I'stand without ]nli lea-'S or burst such float 1 7 1?-lire, actual
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s bi g shzeupaot indd @sw(thhatgh MWIMIQ@LE%@JBP@EEQLSG&ﬁK 4 cigeirsulptedribithg nozzl e

shoul ¢ they F%%Faﬂmtoh%ﬂﬁ‘t”%%[s rsd fTih tp %Oho The ﬁ‘%‘ O fﬁﬁ QF hi danper

i s anal ogous capac nic circu S:I}:ﬁJces hoi se and
snoot ﬁsnteﬁiléaf*r dgi wnt‘/bﬂthﬂ@“Sme éﬁstédt t%hdg@d st} GUAéT‘C@f?ﬂfDﬁIfXJ& a nder st ood,

ink flow @%ﬁtt&@ AP aautnh@be (oqethﬁgmwﬂu@n %Jthebwota%cuww)a 8asp &azgtﬂed hi gh
pressure. e pressure incr el ulsile as a conse unp
O The CHP G b GOt o ey Whae B o 1a¢ & S et vl 1 1 Szﬁeﬁaghénf his high
pressi éniGcdescomgonent sacis por fluthefiliank asncbrh ook tiseﬂOmf ial thémical pri nter
Cartri 0.5 1s ). ace Da.||§: bhl e jnk .S hel f.o-.cel cc of
o 8RR, b Rlohs hehR- 058 Bl PHORhRy SR BuL S REl pAcEeTuRE oo

t ni b’ etaévs chid ﬂnu Gslfé%@tahéldgﬁev Umt@ngl awzue efherugd i ttleVselﬂliI |té@| PIERIST t he

print eg Gasd rwndggktwatﬂt pfﬂ@@ﬂ’ GﬁGFe,r«aSvL;gﬁl fsi eanbhbyas apr QX O :BetiR, 54 he 1 nk

qual it andfl b[I|I£ t.he system ntbeflllln is conpleted
duccesbeiPny (rouf I AR ithan) R Ehambor o it the'fiacts CHRAEE
10. As commonly understood, ink flow at the pump outlet (being pump out by the

pu ) has gained high pressure. The pressure increase is pulsile as a consequence
of

X

ump 30. The high pressure increases flow rate significantly. Although this

"3

he
’mgh pressure is desired to transport the ink and force it to fill into printer cartridge
|

10, it also introduces air bubbles as ink 15 being forced out of the pump like a jet

stream. The damper 80 absorbs the pulses and reduces bubbles and thus smooths the
ink flow before it 1s filled into the printer cartridge 10. It therefore, significantly
improves both the ink quality and fill ability of the system.

When the filling 1s completed successtully (i.e. all ink {rom the ink chamber
21 in the ink replenishment cartridge 20 has been fully consumed) sensor 51 detects

that ink is absent in the supply channel. The control electronic picks up the signal

9]

nd stops the ink filling process immediately. It then activates the final vacuum
process for a pre-determined period of time. The final vacuum process (mode d)
reduces internal pressure in the printer cartridge 10 and removes air at the nozzle

area 60. The final vacuurh process also serves as a priming process to ensure that air



21 in the ink replenishnment cartridge 20 has been fully consuned) sensor Si
detects flat ink is absent in the supply channel. The control electronic
pi cks up the signal and stop the;ink Mng process ini,_iediately. it then
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20 r ecei aed, hagd (§3§er1 He iﬂ@rérms@nt eafch Bd gydmentsly foedde pr ﬁhtepeme@ hmw

flsfl ﬁf*avhe J;mt °9§e%@ﬁds I lz@@tswseﬁﬁfmgas?orprc e&é@mdn&}%m%e)\{@hé he 8@@@ button
switc cont i us ernj ned. peri of “tine
seconfsﬁc“c’f‘ﬁ‘e“s s@@%éﬁqmb‘éea{g‘%ﬁvﬁf n}o @t&r’ g‘Fu? kg ‘%/ac%trﬁ%opr ocess

only. lAthttihEceid oht thresygacu s BeaCsiSSped heart smesg:ﬁm displays LLD L 1 in
orange |i ghteindheatin &p%raﬁldweea&g'ﬂ&%%&éé i @[)e LAPYed s from the

devi ce an the'e e device is
25 runni rGInAInEh vt dear R IgOneR 1! t@lh@ar@y:}geﬂ@ﬂm into the device together with an ink

receiver, close the door so that the system is ready with LED L1 displaying green
light, user can press and hold down the start button switch B1 continucusly for a
4:
o1

e-determined period of time (e.g. 5 seconds). The system will be activated to start
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the final vacuum process only. At the end of the vacuum proc
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isplays LED L1 in orange light indicating that the printer cartridge can be removed

Y

From e device and be used for printing again.

-

In the event that the device is running with battery power, the control
]

electronics checks for the power level and ensures 1t is sufficient to complete the
entire filling cycle. If the power level is low to the extent that it 1s unable 10

complete one filling cycle, the control electronic will change LED L2 to display 2

(o8]
()

flashing red light indicating that the baiterv power is low that user need 10 change
battery before using 1t again.
The device as Showed in Figure 6 to Figure 12 show the concrete realization of

the concepts as shown in Figure 2 to Figure 5.



el ectroni cs checks for the power level and ensures it is sufficient to

conplete the entire filling cycleﬁlf t he power | evel islowtothe ext ent
that it is unable to conplete onefllllng Cycle, the control ?Qtronlc
wi Il change LSD L2 to di spI ay a rBli h. d— C that ho batter! 9 JANgHUE. 3 .

ow that ub8: 1. e flaw D ~VV-~, Y i, langy battery before
using it affie gumulpjiye d%@/i’lé‘é és Pspoded Wﬂ" = du\rf‘ep@ttémﬁ B&r evhigh stsow t he
concr et fealdl @fazd\;@@ Biset hey sq@mept %p@%ﬁ&ommnfﬂpynerr%ml Fooufe 10 16
J4AN 2006 Th? cunul ative deﬁ;{c} vided with a |jve-part ousﬁﬁg whi ch
i s conptdsEENOFCHE e‘ro’“bgé’é% , te8p! dBsH o ng 120, infesrdl cover
housi n;gymﬂ&QmJ tﬁk’ﬁe deviee dﬂ@@r‘@ﬁuﬂ{% \ang W%a@ﬁﬂﬁhsh%ﬁ'dﬁﬁol&%ﬂ ovej or |
—_ XeLPha(3 onents of. the de¥ geF are ,co]nstrugg ed with five fmain
Sparts, 144 ¥t (Pﬂil NeTt 1Ay U0 TR L ool A6V erKA%P 10 it SWPSheceds, fame
Imkag@d@ 1]71} and sw veI needl e hol der 170 In the cop cover housing 120,
the pri nt g ECUI t boar d CE; - g:; 4;‘ 7 _there exists a
sensor hol Be © KGO AP S BSs %db%@? ‘le\edednﬁ%’r‘rérft Brirals HPYHRE YRe i nk
suppl yhe raitheheteoehisisfd xadoomotdee coll,popeup@nsaMMI 1y»\ﬂt b@mpohmts wpgpl y passes
t hough,two netal tubes par eda ] nce, The i. bei ng
el ect r-CAR I;%cgﬁd%&ﬁ i “982 es Qtehg“‘é?ti ecnt H" a|V%I+D(?LJ]lI ?9%8}‘«*1% éaﬁ tﬁe t Wo

10 met al supplyesaswdredrdnkh Wommual thHestsabmgdystrent whdorf distanng, Tonusk. sendi ng
Slgnalaeﬁroo LR ricont Lalafl 06! LRALE A0 JAGHEA! LAY A R PLESENCT, BTl 10 the
suppl Fannel r si de” of theré exi sts start button
SWi tcﬁd@s whet ik fovode tho lepiagtsybiset Cfmpnlmhfmréhs issndingedgiontto Beart
but t oncaRbi Adchehider) haz helore Daéste@@@b!ﬂgm@m fhet @ﬁmx@e\a{ﬁ{nm@usmw&ZO LED

1-1 is _underne art “button and. LED Z3 s directly
[ ontBISton o Bt B5rY Fytohon SRoUL5s Gt Rb TBacR Shakel AoGSRHE" 195 1 he
15 mai N [dawewhsw ischixedl cand s2& pawen gpaimk hdidar |1§7arbetfacénedackmiotdmo ltomer base
housi ng. 110, LRy Ganmect or € a bat art ment
door IT1%i% léﬁ %&?}—Qd a"f“fﬁg go??&&%e% he%n; I‘(%\'%hln{[eﬁrjl & %gﬁ?%%ﬁ& ower
base HdUsildgs B1OctialKetosipCBIAd: Gtk géxﬂsﬁéﬂg”sz and S3 on it, |s
attached. cthen Habe pJiBe) RE@TR: 160, 118 B8GUsSLY: BRURE ed LRt AT base
hous:ﬂq .110. Ugon "assenbly of the main frane 160, the frane I|nkage 161 are
asse Péd° a\f\i‘cthh attaching cartridge seal holder 162 and cartridge nozzle
20 rubber s éa tHb3owad bamoumtusidemlSedurtety conhectblwe 18I mref frapnadleti6@nav t h al |
requi kg, pr i X V, needl e
hol dergge& %QE%M}‘? g ﬁggfs%ﬁgl hﬂa&l’é% htﬁelgrsf%&!n “”fsrlgyeﬁiégg IISEXMn ﬁ%{ie gt he not or
31 anéhplomebagr Boalisy Bt a&:lﬁ%@uéepc@ﬁeﬁ/ ok Genpers S W ﬁpaﬁffbﬂlG@ Wth

al | the;cnponents: enid herdmi f"rs%ﬁ'@rel{ﬁ%(ﬂﬁﬁe@@“ﬁﬁ hellowkbiRge 80,4896 and
conne(itB % and chegk val ves thqt Ilq Ot qlbe,Isa .0, 96 t Of;et her are Eltted to
_L

‘r

pon assembly Of the main {rame inkage are asse
3 with attact carmdg seal holder 162 and cartridge nozzle rubber seal 163 and
mount them securely onto the main frame 160 with all required springs 164 and 165

ain
in their position. Then the el needle holder 170 1s also assembled onto the main
31

SW1V
frame 160. Fmaﬂv the motor 31 and pump 30 are also attached securely onto the
30 With all the components on the main frame 160 assembled, tubing 90 to 56

and connectors and check valves that link tubes 50 to 96 together are fitted 1o

complete the tubing circuitrv. Then electrical wires are comnected tO various

S

o

faal

electrical components such as the m 31, main power switch 41, DC jack 133
and sensor PCB 43 leaving the other end of the main wire connector to be
connected to the main PCB 42.

The left cover housing 130 and 11
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g . Finelly, the ik supp!

together followed by fixing the back panel housi Z
place onto PCB 42 nd the main wire

channel with metal tu bing portion is fixed in 1



scl osed-lawd 3l ig|cligke

conplete the tubing circuit Then electrical wires are connected to various
el ectrical conmponents such as the notor 3lmain power switch 41, DC jack 133
and sensor FOB 43 teavina the other end of the main wire connector’ibqu)qggb*
connected to the main PCB 42. Cc The left cover, housing 1.711 and right
covet lousing 431 can now be i "i.x togethe foll oved by, fixing the back
panel ¢wustivg 1131sp. atraredltbythe mhis 7GR Upphy toekanmebowding 126tiainombi i g
portioni$ez Mmg]qo 9e pll@ag{,e,,w lﬁgﬁg PG13 42 and the main wire 1 6 JAN 2006 is
to io connector is aTso attac ed to'the main ?' CB 42. The top cover housing
120 is . nohbe Ae@mcOhedts wermpbenbled. onip-ihe deldadrassenbeyarainly.te  The
door Onh I 8 ledo@nt, e;holideradnay 4140 p, telyy. The
assenb%é%nbﬂe% g(lr)%t?féeayizogzz%n ﬁo\\%v ée)bqsﬁl ta\fy)nd;lg téh/ea%ew cde&gn?ir“I oor cover 150
e%“ks%é@ﬂr‘/e@m@rﬁh% ’tah?éd%ﬂﬁ b@evi ce body, To begin operation,
the cl osecf&@&% %‘é@a@& apeneskeand theshak deertd ayq a0 n'o?dpr%élvl e put of the
device. In a uf en.positron, the seatin p05|t|on of the printer
cartr|Rijg]édl@ﬂaﬁfdt FH@filCr?k reepﬁéhp%lﬁé’ﬁﬁltf&s q é@%l%r‘i?%mﬂﬁlqvﬁ@@é@é%’d to the
user. cafheref oF anduserinkarospifdedr eprtde QG' @tﬁET'JC;a;Hdeleggt@ ﬂa@ i@rbe filled

and an_ink~ repl eni shnent, cartri,dge .20 on‘to ir Seati tion
r espect FVRIVE: tRelEriNe ! '“t(ﬁ‘é’ KT BaR©f rgyt m{ ﬂé QX‘P%t‘q?eé AR P&gs 142 to

10 pr eventpleapphenovertridge ieottevines @uent @osneizghdspetritdie. Uﬁ“dﬁiﬁéfm&ret ri dge 10

15

20

30

and irnk,tank 2 r ure pll ALhe user. when ,cputt t rinter

cartri d’gﬂi LOafag%B 15%% %ﬁe ][64@ gDyffrlﬁl b“gte 0551 oRtd Th devgcéa 4¢ tg

posi t|\mohfrhé*‘rtﬁopdemtqaafyv‘g401@ snt heh tati A0i ot preshes d@u‘@é tyy thed osdirng t he

door o . Yo ontant-he B QAL e sliding

in theﬂ% bler{;’l rtggg/fﬁ % C%r?%%ﬁgg?t I‘ﬁil\ el %Ohc‘orre |ht (Sﬁc\(;int acft W\%ch t he

cartrﬁé@@n%\ﬁ@%ﬂ@nrubber seal 163. This cont act is acconplished by a cam

{rﬁcham se T@Cﬁdweft ey bwtlmzep{ Sl lﬂﬂbﬁﬁp ca@rhco w%ld%ﬁh& e h&bldefvef hg}zt 148 ont o
e cam e franme |inkage.1 he cartridge

Ut o R Tt T e AT

r ubbe pssmadr 468idde. é0 defoneto tdnﬁaciawmﬁumf»aczﬁwcﬂ@eeﬁwbbzllaemmt sedgkshozzl e

" ubberpigeal o d6id AR %Y%ﬁé@%x/parLé}Le{%e&%E#%gﬁ /hQaal, ;@%L%%ﬁ%ﬁl fted and

mai nt ai ne osit | earanc€. This_ensutes

sensi titeecpiitnpeldes ariri @uﬁb%ﬂ SUBGUFRCh OO danaER dr 3y W@aﬁ%eﬁénpcal

cont a%;ﬁ”ﬁbwﬁ&h@t&h&ﬁoembﬁ?%bﬁf&01567 e foMBhher Wirhedod he I‘éééﬂe%uhéaces
start toﬁge 70 rlnta cartridge 10|s st op edtgﬁya\T pper. 166 on the
mai n FAERES 8070 g & nbrasrtYayre146 C%htsi“n Yy 1o 81 Pae fi5The cam

surfamesbhaﬁeibbamsbaﬂ héaf rsamese thkagented bartstige twzrle mﬁﬁwdo@mhﬂﬂe apg tt1P cam
ile ~ 3Endder 0F ﬂbE BB %9019;5 V5, §Ng LafbEhA98arance. This ensures the

sensitive printer cartridge nozzie 60 is not damaged by the mechanical contact and

scratches on mechanical movement. When the cam surfaces start (¢ meet, the

printer cartridge 16 1s stopped by a stopper 166 on the main frame 160 with the

holder tray 140 continuing to slide in. The cam surfaces meet and the frame linkage

161 starts to move down due to the cam mechanism. It brings down the cartridg

k.l
(o ( D

nozzle rubber seal 163 to be 1n contact with the printer cariridge surface 60

e 1

wy

compresses springs 164. On reaching a fully closed position, the cartrid

o

o

securely positioned by the spring 144 on holder iray 140 and the four springs 164

.

are being compressed and exert sufficient force that creates a sealing contact that

c

can withstand pre-determined amount of pressure to prevent ink leakage durin

ga

filling process.
While the holder tray is sliding in, the ink replenishment cartridge 20 i3 also
coming into contact with the needle 171 and 172 held on the swivel needie holder
170. Lommous shiding of the holder tray 140 causes the needles 171 and 172
penetrate tnrouﬂ“ the rubber seal 23 and 24 that connect into the receptacle chamber

22 and ink chamber 21 respectively, thus, compleling the fluid communication



nozzl e rubber seal 103 io be contact with the pr nte. cartridge surface 60

an... conpresses springs 164. O fpeaching a fully closed position, the ca
trdge is securely positioned by t he spri 144 on hoI der tray 140 &,\{: 06
four springs 154 are being conpressed and exert s- . Creates a seatl @

contact that. rfic,ent_. 1 fgrp t hat, car w,t re det ed anmount : _°
ess ' YEY0 b V%ertltlesi nil 1% khz‘?eatfurl?% ngg | en eY)lF é’é’ég °a§‘tft 1255 %he hol der
tray I@oretdedatrrgw dnging h“enlolﬂk‘d@fptt%rtﬂ@h@@ﬂt 1§@(5[td'a|sgge 2hab$e ahSthus @ed71 1 P
“1 COl g nttoc ntacpthavs!lcpihl %72/ he(ljd on the
Sb' ! 1 Hisgin tr"?eretﬂ T8 176 Bort FhudlisSY §I“r 8?%‘8%‘3 1He" frolsdfdiing 18999%o causes
t he ne\edb%orl’(tliramphﬂ.jf/'attelet’raartleu ohrtongah tihegltiubberos epdt &lsuagsdihad t hat
_connect_ i g lece c 22 and N nber. .21 r pectlv y, thus,
Dcom_pr%‘r’r tﬁtg FEd ‘“‘C%’ “n‘?f?ﬁ ggtrn?ﬁtpt'ﬁ p@BOP%%@bPeé ‘3% ﬁ% rcuit.
The needims rdpildniaivde 0 2421 dge Zfeepforesn@te:*talmeodewnete wantehasagetr;e fraken into
consr der. ri rrtg gsafg de i | tgasil.tea habl e and
urséﬁ IISC?'%GLE Gap dg' b %1 ﬁo%ﬁp%ﬁma & A o 19 &SP Sﬁegtﬁ bol der
77| ; |tsestptc_;emgralyohftfedmlwwﬁaa shaidl onithe smd‘ﬂgﬁmdth”bz amrarm‘wr nsaliz> in an
upY | ghta 9Pt 00 hBR! nENSUELSANIAY inl i BACCLLR: Ofnd N NeeALER HfdoAnd 172
meet the center Ber s€al s Zf nk replenr shment
10" car t ridye tbereéerediffélgav@ﬁe@raatq%gomeoiqcrra eht @eheg r’%@‘fﬂi@wfttﬁecqfrﬂ@ the "

repl erﬁr@tm%ﬂtmeaﬁetperede@r qot t\eﬂes a%tplol anmﬁb NG bheF e Yan dyguest oy dThgys
conrunugous sli hol der ra Cgrs causes. strain on_.the needle

17- a 1*11‘?12%%{6?1938%@%e%?j“s%?,ub%eﬁ’ T§4 éOft“h%n HEI 85 a2 Beept ETai-Réd + in
the : n@vdRnannuledtcbingeshingehe ﬁe@:ﬂtghtret:,@lef thelddhrestibhen efossadesi gned

tc:allo. x sone degr f rota ent 1o correct t he |l e of the
needl e duré%ér%peﬁg‘tlg Pgnogf B%tdtc? %é g? ko&éﬁ ryéf }fj éifﬁathf: l?u%’terel i mnate
15strai reartalze nHy 1€ posseinbbesensor Iamttcorﬁaaﬂrml tttestﬁtmgemsé@lasrtgemﬁmgw on the
need| her abyhhr agki ght,nassy af~ the,con nin the
&e E?&“é%f%c% el %Qy br s % %egicg@ f%‘} QB {FvﬁeZLg i ﬁ‘? @fx%%%

system proper. cl osrn% y slid in,
t he prgfﬁ‘tferomééﬂl 3 ethe 01182 Fr e%esi Kgn O/ Sé%frﬁs%r switch S3 and the ink tank

2h0 is pr e%mrtgt D@huﬁeﬁﬁ@rn stahb € RoB2. inflcatddl Siestizige, oﬂof:emt&eiersplewdy is on,
the LED L1

ot . ht_2as, col or .iyndicati.n the fil, pro ess can
be st af SE’iﬁD zf_]teg‘fl’&pqﬁﬂt e dc?ﬁ%;@ or atheé‘edcot or% ididares f“He PF (G ?rg process
0is cor?ﬁteesledinow@@essefsmﬁeycam\herfeg@om tihendagr a160DEs DpEnede andvache hol der

tray 140.i33eSho10UWnrfacdne1 slidinRg, QUL IGauSEes, t hes camasyr haces. Lo, di sengage
and open cPeqrance etweegpapcartrl dge nozzl e surface 11 ‘and n(%zzl e rubber

seal TBYERIAYH TR UTIHRE, N7 gip8glamaged by mechanical movement. At the same

time, the needless 171 and 172 disengage from the rubber seal 23 and 24 of the ink

ey

replenishment cartridge 20. The tubber is automatically self seals back to close
15 holes of penetration and prevent waste ink from leaking out of the ink

replenishment cartridge 20.

Therefore, upon the door 150 being fully opened, the ink replenishment
cartridge 20 can be dispose off cleanly and the printer cartridge 10 is ready for
printing. The device is also ready for the mext filling process immediately or any

30 e later on.
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prevents the cartridge nozzl e being danaged by nechani cal novenent. At the
same tu'”. the need less 171 and 172 disang'd fromthe rubber 23 and .~ d
24 of the :Sin replenishment carttidge 20. The rubber is autonaq@qﬁWhM%self
seal s back to close holes of penetration and prevent paste in k ro

| eaki ngy autr@f the ink replenishnent cartridge 20. Therefore, upon the door
15C belng T Iy opened, The iuk repl eni shment cartridge 20 can be dispose
,f cleanly and the plinte_ cartridge 10 is ready If printin The device is
also ready exXte riihd LG o ol S5 el winl nc later on. 1 6
JAN 106 0O g?%%hﬁarﬁi%i6¥$?eQ?YFlhﬁi§¥&u azgggfh}?gge“%sald appar at us
havi ng a dqockdolor Eh@ pﬁ@ntgﬁﬂgaétrldge a dock for an ink repl eni shnent
cartridge of a kind haV|ng an i nk receiver, an ink draw off conduit adapted
to connectzsmmmdhkyqdmchﬁemehmmercmmaﬁgq@dgeﬁkbhkheo&n;ekrédﬁvapf aitably
cocked ink repIenlshnent cartridge with Such ink receive.. an ink

repl eni shnenmt g alvaiv Géoh@@ﬁﬂﬂt@“@bhﬁeét”@ﬁﬂﬁﬁkareuh@ﬁpsﬁﬂwmﬁ&pﬁmﬁiet of a
sui tably docked ink repleni shment carﬁrld e.ink draw off conduit, an
appr opfit eeﬁﬂk“regﬁenﬁéﬁﬁeﬁt 2 CHHEF I dge s dﬂér?? S IHRER e pl B SShTTEAL draw i n
condU|£pbe|ngmgd%pted to allow or favour only draw off flow fromthe ink
repleﬁ|§ﬁﬁﬁnt Cartrldge outlet, a circuit conpleting conduit to connect the
i nk draw off, ;aeneyi-hishand: s inalsRuatiol @askePal 10t Jibe sk, T gplgni shent
draw in conduit) 0 a sui tably docked prlnter cartridge, a punp operable to
punp iofi khineny didoketiioh eplehiinedmcarriridief inesk iimk pasy O catdulieast part of
the irk draw of conduit and in part by at | east part of the cirecuit cog:

pl eti appriduiate IokelapegnistENoRl GATITRES | wkd/dF dwe Ofnke oaplgintshpetie@n™ i} the ink

replenlshne cart dock and ( ircuii Jhe [Ink draw ol f
condutd e a@al@%“%%ﬁdﬁr?ﬁﬁwfPBM#VS“th%ﬁ" ?@ppgﬂlgh%eﬁ?rba?ﬁﬁPﬁge dock,
and a, 90 %etlm%ep@{;dmv@el(ve o, [he circuit, wll)erebl a fiow system
arisini'g rom auch docks and s in. the fol | ow ng nodes in use: an ink draw

of rmde T i difeuiheopypingper@iuing congedtithstinkidreet bohcdmivil pdod dhok from
within a docked primer cartridge into the ink receiver oi a docked ink
r epl ealsshtelsesicadml dg-hetine @P&‘gﬂﬁffﬂ@m@@‘ﬂneﬂ domdoivitage SRe¥wlyidckad d one way

\slgL\éﬁagglfetThcgﬁgldLEUIt (b) a- ;:K supply node w nth the punp operating in a

a pump operable to pump in either direction on the circuit defined in part by
at least part of the ink draw oif conduit and in part by at least part of the circuit
completing conduit,

a one way valve on the ink draw off conduit between (i) the ink
replenishment cartridge dock and (ii) the circuit and the ink draw off conduit, the
valve favouring flow to the ink replenishment cartridge dock, and

a one way threshold valve on the circuit,

whereby a flow system ansing {rom such docks and conduits is operable in
the following modes in use:
(a)  an ink draw off mode with the pump operating in a first direction to

take ink from within a docked printer cartridge into the ink receiver of a docked ink
replenishmen‘t cartridge, the draw off mode not involving flow via said one way

(by  an ink supply mode with the pump operating in a second direction to
supply ink fronwithin a docked ink replenishment cartridge into a docked printer

cariridge, and
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supply irk Ro: . itlin a docked ink roc ent .rinment cartridge and ,chop.
to idge into a docked p?tntei ;-, 1,6 . JAN 7806 (c) an ink re- routlng node
with the punp operatlng in the second direction to route k takdrb it @yt he
flow systemfrom'vitill a docked ink replenishment cartridge in node (b)
operation, ch ut | n n ycle | n.the.circuit -when over
a threshol d%%r eséﬁr{e “of “a ‘g tbr% Iglohg g&téj)vtvg u%éhSPé %ﬁv&l otrcig gr$50%¥\/f1cuit

di schapgeciaik 1b debiahtd B I q%gwmn ouersahresholdyipressur e, ofy the one
- Jay threshold val've on the ink draw in ¢ircuit via both said one way

thres hedpte gtk vest @ﬁrfrhﬂthn(@@u@n@ dp2tatidi sich 2e-réppas s 0f claim 1 whe tin
the flow systemis subj ect to. -1 east in part; T leCtr _cal comm'--oi of
the punp arid/or{l) ] l:ycrig 10k uattnhe:axztumtnebemrtdtarta e shoed peessdis of mgd af t er
being initiated whereb’ the 1101N System (i) can oper ate in rode (a) and
then (ii) while having? t*el“éésft’ajt Hee Puss iveive aythefcigdting whol | y or in part
in node (c). cap.operate in node ( arat us as clalme |n c aim |
or 2 wherein sai & | oWSSyEEBM TS t(‘prell%“abt'f‘é Ap(p Tt fEeR Burfpy “bper af L1 n a

first direction in a furt er de ) i.on f L he ink
draw of f rmde (a)), where cﬂreb) gbrge"% onﬁ% rglgulrtﬁ ‘fAk“and, by

a_r) 4. _ - ithi: a:pode - (tm;oz“ i @de Ofay m%@bhfoﬁ“%/e%?ked printer
cartrldLe 4, Apparatus of claim3 vvhereln there is - pror'rar :led or
el ectronic contr@; ofbothie) pmairpz)and/ or ."alp-ing of at |east one conduit of
t he coi nduiting V\/nereby the flow stemiterates the sequence of (1) node

(b) al%ne 6@45@% Oﬁﬁ&e@ k‘bjteéhufr(e oﬁ/énﬁem(ﬁlsybm@de td)=as5n vAPpar at us as
clalmaq L n]thelo systemln L%dsan elec l%/?
cont roi Fed Cf) ﬁ‘gntf%a‘f >I I ét“ro%egi*ét ’ng/al‘ti“te\/\b* &hondc édnétb‘ba‘tlat s of

cl ai mdonphereh fet e, PUNRa@Rdyher@by thdd ol tsheqflow sys emm prevent’ any
substantial reverse ffow of ink to the flow di rection(s) in node (b) yet

will allow fiprari sderwetihinrodpdet amaf thehe f ow s' stemand if above a threshold

pressure, t\le st sonetoutlng of. |IIytothe i.hk r.eceiver. paratus as
c:Named in ¢Vara bRt e ke T PEW Y S1Y {ACHAS FOWALY(9T IRiPRE'ERSNO%HE i nk suppl y
prior to us p%%ﬁ%p@:m&%%éd@&%ked printer cartridge. 16 JAN ?06

-

3. Apparatus as claimed in claim 1 or 2 wherein said flow system is operable
with the pump operating in a first direction in a further mode, mode (d), (as a

variation

@]

f the ink draw off mode (a)), whereby there is a draw off of some fluid

+ oairY frmam ix ot 11042 - s oe
{ink and/or air) from within 2 mode {(b) filled or part filled docked printer cartridge

=

4. Apparatus of claim 3 wherein there is a programmed or electronic control o
the purnp and/or valving of at least one conduit of the conduiting whereby the flow
system iterates the sequence of

(I}  mode {b) alone, or both modes (b} and (c), and
5. Apparatus as claimed of claim 1 wherein the flow system includes an
electrically controlled pump capable of operating in two directions.
5. Apparatus of claim 1 wherein the pump and valving in the flow sysiem preven
any substantial reverse flow of ink to the flow direction(s) in mode {b) vet
will allow for ink within part of the flow system and, if above a threshold pressure,
at least some routing of ink to the ink receiver.
7. Apparat’ttsl'as claimed in claim 1 wherein the flow system in mode (b) filters

the ink supply prior to its passage into a docked printer cartridge.



>

G

5

N

L J'J 3. Apparatus as clained in claim1 wherein there is an electronic
control of the hove st, st ~n node, response to sensors capable qfﬁ g&; %ti ng
a ti one or nore of the presence or a docked printer cartridge, the" i
presence of an ink replenishnment cartridge, the status C 8 printer Ca,"
“fridge; the,statys .0f.2,d9¢ked: Nk, L eni.shnent .;.] :S irn. the flow
sy_stem%‘ the ﬁ??eéﬁ ty'Cag]?l tﬁé %X;FQIWN g%frgﬁ%jgﬁedﬂ%?‘Fg?&ﬁf’%%&?atoﬁgqef 0 system
, ei ati goshiypiew 1ibds Yesonesiof iNQnshrsohinitie of BRiz0L8E agabkE bdgere bhe 1 k-
repl eni shment cartridge and the ink receiver. 9. Apparatus as claimed in
clai m | wher @igprsginde bhk doeptcpostententdgartri dge is docked in the dock
therefor and said ink replenishment cartridge includes said ink _ ecel v
er. 10. AppafitRisseas® ef af bGP e R 9akHEE®Ii n said flow systemis
connected to,one re of; the ink, repien snnent cartridge, the ink recei
rer and the ;t)‘qrei%r?ﬁ[g%{rggrg ‘?“ldorg‘rénlbﬂ/*a“raf%annul a. In conbination, 11. (A
appar at us f ornerefiid bi !ﬂQo@(@@‘Ji&zﬁ%%leﬁ@ﬁéﬁ%%@ézi52@% an ink repi ensl n-ncnt
cartridge; and an ink receiver, and optionally (U a printer cartridge,
where n the appabtuar ths flavtpstemefil a pr ~ec carte 1g' has t, 'j a dock
for the printer carv‘tri_qlge.h1 a dock for the ink replenishment cartridge, it
dock for thelEpkesesiofRegdqV néldr-aRdff conduit adapted to connect the or a
printer cartrjdge when. docked to "he .nk receive an ink replenishrent draw
in conduit _t%l“cidhﬁé*é R h ‘”r%%I“e“ng“slﬁL %1“1%11“['1%@“81*5% he T1T fepo, r_i
nerit c,_t iggeenbenideckednkactlenhmbk: draWeffidcapdu fecet/be _nk replenish
cartridge and/or be Bill replenishnent draw in conduit being adapted to
al l ow & favhptdraivgy agelawn @ if ¢levan flvomreinesaichinki repiesknierdns coamdgeiidlge it et
acircuit c leting conduit to connect .the ink dral of f conduit (and thus
21 S0 1 3 bR oG6 G SREAST BTk R RIS CH S e R HERME I condul )
to the.or;@ printer cartridge when docked, a punp operable to punp in
either direction on the circuit defined in part by at least part of the i k
draw ofif). conduiatatands tlaipad tn bipiats whastn padtllef syiiemciscomidctedcionpleet i ng
condui tc-’r more of the ink repienishment cartridge, the ink receiver and the printer cartridge by

a cannulia.

11.  In combination,

(A) apparatus for refilling a printer cartrid

(B)  anink replenishment cartridge, and

(C)  anink receiver, and optionally

(D)  aoprinter cartridge,
wherein the apparatus {A) for refil

a dock for the printer cartridge,

a dock for the ink replenishment cartridge,

[

a dock for the ink receiver,

an ink draw off conduit adapted to connect the or a printer cartridge when
ocked to the ink receiver,
an ink replenishment draw in conduit to connect the ink replenishment outlet of

1 inle ramisnd P ; Lrnny  ~LE At the el
the ink replenishment cartridge when docked 1o the ink draw off conduii, the ink

&
1
@)
=
=2

replenishment carifidge and/or the ink replenishment draw in conduit being adapted to
allow or favour only draw off flow from the in replenishment cartridge outlet,

a circuit completing conduit to connect the ink draw off conduit (and thus also
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in

a one way .--'aloe ont be innL draw of conduit beY~- eon (i) the ink

repl eni shnent cartridge dock and (ji) the circuit and the ink draw of
conduit- the valve favouring flow'to the |nk repl eni shment cartridge dock,
and a one vvay threshold ,,-ale cr, the ci.'cait. whereby a flow slstamgs
arisin f ] e L e n Wy nodes in
use-: %) LIQ ﬁ%?htrleg\iﬁ\}%lé?@%lgsg%?r}g% theﬁuﬁ)cpn{ %’ e% %BIS@ C%fti ?set gi’zl} ection
to takgndgak fromvvlthl n a docked printer cartrldge into the ink receiver of
a docked ink replenishment cartridge, the draw of f node not involving flow
via said oneusi, @erablalyeuon tohetter déuttion oh)hanirtwk dsfipgpd o podeywi th the
punp operating in a second direction to supply ink fromw thin a docked ink
r epl emvé‘ﬁnﬁfﬁﬁ Galter indfgerdqmntadt Ecaeeketnd pr indtlepy car taapldgertapid tec Firant i nk
routln w kb, the punp operating in the second direction to "route ink

t ake “rﬁ’fld*‘?%eolfq B vst em fromwi thin a docked ink repI eni shnment cartridge
in node (b), operation,. = 10 Yo

circuit when g{%g‘% & f;lres oT d“{pr%g;sb?gcr%fj‘g%dk\xﬁﬁiﬁ “% (“bﬁ%? }}lé’ghol d

val ve @nr-idie @idkcaid gu\( Ay dischaiQend ke ot ber t@kj;ﬁfeqm v/mx/\@hfemwef athrc
hol d pressure of the one war threshold valve nn the dray in circuit. via
Troth Bavdot mﬁm@dﬁlﬁ?@éhmadtr@Pmko&nd( 3) both (1) and (2). ,<.. A

con. bma' 1cn claim ' _to said ink er shrntnt c rtridge includes said
ink re_eivet 9" AVEon r?ié)t“r Sh" /(‘Jfopéf%rrfr"ii or 12 wherein a said docking cannul a
connects atyheast ONo® Qe aridif) ridi sudn LN ALQWISYStehFeraBik RALION 14,

> nmeil'Svd of ré Mng a printer”cartridge, using as apparatus a

16J, 9%112@@&&0&1@5(1&115@(:) not, apparatus for refining a pri nter cartridge, an
i nk repl eni shment cartr ? e havi.ng, an i nkk supply eser oir, and an irk
recei ver, WRet heé® 188 dpaF P dpofi?\é’ﬁ rFQe Peﬁ]oe?ﬁesﬁhéw@ a BFY dirggéror wherei n t he

apparatus for,,tethl 19 A Rh DRk GAL i ier 000K Tl tei A LNLRL, Gart ri dge,

1

docked ink replenishment cartridge, the draw off mode not involving flow via
521d one way vaive on the circull,

(b}  anink supply mode with the pump operating in a second direction

to supply ink from within a docked ink replenishment cartridge into a docked
orinter cartridge, and

g mode with the pump operating in the second

direction to re-route ink taken into the flow system from within a docked ink

replenishment cartridge in mode (b) operation, such re-routing being to:

ne

D

{1) cycle ink in the circult when over a threshold pressure of and viathe
one way threshold valve on the circuit,

(2) discharge ink to the ink receiver when over a threshold pressure of

&

the one way threshold valve on the ink draw in circuit, via both said

one way threshold vaives or
(3) both (1) and (2).
12. A combination of claim 11 wherein said ink replenishment cartridge inciudes
said ink receiver
13. A combination of ¢laim 11 or 12 wherein a said docking cannula connects at

least one of (B) f) and (D) to the flow system.

14, A method of refilling a printer cartridge, using as apparatus a combination
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n

a dock for the ink replenishment cartridge, a dock for the ink receiver, an
ink dram off conduit adapted to connect the printer cartridge when docked
to the ink receiver said conduit having two same direction one way val ves
each fajouring flo,;: fromthe dock for the printer cartridge to!theydggk
and into the.nk recen., an.ink replen g; ,ment draw in conduit to connect
the ink replehi sHER AP SEHIRE ARETHEKBHSTMK repl eni shent cartridge to
the ink draw.off conduit,. . the. ink  replenishoent, cartridge and/or the ink
repl eni shmsa(wvw\,(’3 draaﬂvvgﬁﬂrfblg*o“ﬁ#drt‘& teﬁahtg*dggé%t“%ﬂ? Q;l?g‘{ka ‘“ﬁ%’l\r oF° fé@b’ga/rﬁonl y dr"a, v
off ?ioi’v @om dhgid fleelep! ankareRtoubt ele ofi t @eﬂ@m{f%h-%mo%;h@nt .
cartridge, circuit conpleting condtﬁ t to connect the In rawoff conduit
;and thus al so atot] east part of the ink sei i..~f~ .. nt draw conduit) to
the punter cartridge when dockk a punp operable to punp in either direction
on t hewbéreguilte agefianesdor neipéing ahyintatcakeage pal , of the ink draw off conduit
and in part b at,  least part of the circuit conpleting conduit, which nethod
conprises ordGRdPUEELTI ) Caddtdeeconnecting al | of (1) the ink supply
reservoir of 4 nk replenis nt. ..cartridge, (2) the ink reservoir O a
printer caratcioi%‘ gjé‘, L“ae’llggdf§37lgggﬁ”%}tnﬁ?itr‘]g€éi ver ('whether part of said ink
repl eni shmgndockrtbs the'ink @e@fvaaot) . .into the appara; i (ii) using the
apparatus, (a) drawing off at leas'. sone of any ink fromw thin The ink i
|0 '.0 1 6 23ANK2006 off esedwiordagbd theopnéaties poardrirdadgel candhqadsikeg t hat
fluid into the ink receiver, (b) supplying ink fromthe ink supply_ reservoir
of t hdOik 0K &praticis AentOEHE FPUGE 1 G2t RelITAKIYRSBE VBRY YGIY SHECHr i nt er
cartridge, . and (g haliting.the at |east net .feeding.of, ink.intg the ink
Feserveriad MRS RPf PSRk T Mgk TR ehEha S BReRry Hor b el R
repl enishpgnt cartridge is enpty of ink, or (iii) the ink reservoir of the
printer carfridge is flail of irk;

an ink replenishment draw in conduit to connect the ink replenishment outlet

of the docked ink replenishment cartridge to the ink draw off conduit, the ink

sy

eplenishment cartridge and/or the ink replenishment draw in conduit being adapted
to allow or favour only draw off flow from the ink replenishment outlet of the ink
replenishment cartridge,

a circuit completing conduit to connect the ink draw off conduit {and thus

Alarmichrment drawr 1m comdigir) 1, . gt
replenishment draw in conduit) to the printer caririd

ja%)
o
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(@]
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a pump operable to pump in either direction on the circuit defined 1n part by
at least part of the ink draw off conduit and in part by at least part of the circuit
completing conduit,

which method comprises or includes

=5

(Iy  dock connecting all o

(1)  the ink supply reservoir of an ink replenishment

(2)  the ink reservoilr of a printer cartridge, and

{3) an ink receiver (whether part of said ink replenishment
cartridge or not),into the apparatus,

(i) hsmg the apparatus,

- L : 1 1
i

(a)  drawing off at least some of any ink irom within the ink
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such halting of the supply of ink, in the eventuality that the ink
reservoir of the printer cartri dge Jds full, involving diverting of cycling
in the conduiting ink al.read~, taken fromwithin the ink r epl eni,.shnent
cartridge. 15. A nethod of claim 14 v, , herein step (a) and step (lﬁ) lm\bt@Uﬁ re
opposite rotation, a A b s &l | al m.14. ar
vilriereirl, as asg{ml gqqgt[ﬁer &' |‘“§lr{§}j g)CLIL% igﬁ%‘% “‘"rlelé@u]lredfL M t h| n
t he i nk reservoi rgmefvet he f| |led printer cartri dge by drawing off sone fluid
(ink and; or air) therefrom 17. A nethod as chimed in claim 14 wherein at
| east one of the{iocksupidemcankannmitBe inldsupply PEdeht &F oCalid frkdge refill ed at
| east in part where the printer cartridge na:” been in a conbination of (O
appar atus fo refidplémghraepr ¢artredgec arto rthelgek resanvoinkfribplpemiehraemtdeear t ri dge,
an irk receiver, and (_j) the printer cartridge, wherein the apparatus for
“,filllnC a priwter cartridge has a dock for the printer cartridge, a NO

fer t he ink repléergashrrent cartrld%t ck for_the |nk receiver, 1gin inli
et e Gibg edd”

dza)v of f conduit° Jad haingdog ghirle InHt B HY FREgE Y the ink
receiver of a dogked. i nk enl sh r| d ge with such ink r ecel ver,
21 i; ,If 16 JANS?QO%”I Caﬁt‘ rﬁ?lflet r%r{l %ﬁ%&nt draw in conduit to connect an

ink repl eni shnent (ut| et nafizk ro*l‘énﬂﬁ&léﬁﬂcdr%jvt%Eel%hﬁm ofart_"iuge to the
ink r awc off cond it, the ink replenishment cartfidge and/or the ink

repl eni shment drawiiin cohduilt rebedvgiradapt ednteo caatiigwisdiilfcdvdur only draw of f
| lw fromthe ink regl eni.shment cartridge outlet, a Grcuit conpl et| ng
conduit to connectSUthd aHkS ¥ alweof $OrED rfduins: (%nfﬁet%‘@s’h%*%b thaft heeddt art of

the ink epl ent Shien: g deawih, orfRO0M LY.L 0 Ausuivably docked prigter cartr

i dge a punp operable to punp fn ei ther fi“rec ion on the circul ined in

part by at |east 1ﬁahé cofduifige inlKaldeaw @ken conduithiane ink rpaetishyeat | east
part of the circuit conpleti ng conduit, by a method which conprises or
includes (1) dockagsdaecting all of (1 the ink supply reservoir of an ink

repl eniiSS.hms% R dd Efjggﬂ 14 wherein step (a) and step (b} require opposite rotation of
a pump.
16. A method as claimed in claim 14 or 15 wherein, as a step (d), there is a
relieving of pressure from within the ink reservoir of the filled printer cartridge by

fag]

drawing off some fluid (ink and/or air) therefrom.

ethod as claimed in claim 14 wherein at least one of the docks uses a

-
>
=

{&) apparatus for refiliing a printer cartridge,

(B) anink replemishment cariridge,

{C)  aninkreceiver, and

(D)  the printer cartridge,

wherein the apparatus for refilling a printer cartridge has
a dock for the printer cartridge
a dock for the ink replenishment cartridge,
a dock for the ink receiver,

M| 3
cartricge 1o

i

an ink draw off conduit adapted to connect the docked printe

the ink receiver of a docked ink replenishment cartridge with such ink receiver,



(2) Lthe ink reservoir of a printer cartridge, and (3) an ink receiver
(whet her part of said ink repleni shrrent cartridge or not) into the
apparatus, and (li) using the apparat us, (a drawing off at |east sone of
any ink fromwithin the ink reservoir of the printer cartri ﬂ@e,’i\arfd‘ﬁpassi ng
that fluid jnt ei ver su LN omto ink.s |y
reservoir of ltrlﬁ&@gi?sgmeggﬁléaﬁfv érhh%r(%l)t Tg ”?H”g‘g‘} aq’l W‘(trc?p[ daSbFrf‘ﬂ?t PB% 0| r of
the print gfoiear fd dg&e nRRfhelif) chalding, the al | east nmetco;faﬁﬁdu g of ink into
the ink reservoir of° the printe cé?trldge in the eventual Ity ? the i nk
r epl entslbnehhesagdrridgeeanidsor, (e Ynloteplakishment(drb vt inecondkit beser Mdiptedol t he
printer cartridge is full of i nk, such hAting of the supply of ink, in the
em nt vt ontaaturtmey ik pESErW oiom dfe lﬁ’lkepmﬁiﬂrﬁﬂ@ﬁm fartrglgetouildge is uli,
|nvoIV| ng divertin |ng%nk I.r % takgn from
\»u;

in the 'gondui
“ev lriin tHET %ﬁﬁf%wf%@ﬂr%n@méa} eIl ériv ot Condail (a0 thad a0

at least part of the ink replenishiment draw iz conduit) to a suitably docked printer
cartridge,
a pump operable to pump in either direction on the circuit defined in part by at

least part of the ink draw off conduit and in part by at least part of the circuit

(a»)
(@]
O

).
S
(¢}
o+
¢
o
fan}
Fed
£

by a method which comprises or includes

(I) dock connecting all of
{1) the ink supply reservoir of an ink replenishment cartridge
(2) the ink reservoir of a printer cartridge, and

I
3 (3) an ink receiver (whether part of said ink replenishment
cartridge or not) into the apparatus, and
(II) using the apparatus,
{ay drawing off at least some of any ink from within the ink
reservoir of the printer cartridge and passing that fluid into the ink receiver,
0 {b) supplying ink from the ink supply reservoir of the ink
replenishment cariridge into the ink reservoir of the printer cartridge, and
{c) halting the at least net feeding of ink into the ink reservoir of
the printer cartridge in the eventuality
{1y the ink replenishment cartridge is empty ©

{(11) the ink reservoir of the printer cartridge 1s full of ink,

)

such halting of the supply of 1k, in the eveniuality that the ink reservoir of the printer
cartridge 1s full, involving diverting or cycling in the conduiting ink already taken from

within the ink replenishment cartridge.



