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The pre#\ﬂ%\\g‘\ﬂﬂwﬁﬁm‘m relates to an ink refilling device, m)reJ’m,’m@wmﬂm’w’m
parti cul X an s ink jet printer for refilling printer ca !

BACKGROUND AF®t‘nk jet printers are each equipped with an ink cont aisnsr for

supplying ink to the print head. A replaceable printer cartridge is wdely

used as the means for i o provi d/RGFHHeSTAFION DI y. Such printer cartridges
may be in the formof a sinple ink container or in a formthat is unified
with a prj the present application, the term"printer

cartri dgew&tﬂ:ﬁ%ﬁes and therefore can include a repl aceabl e

cartri dg F, at Thepséseat prviehtioh refatesito an riﬁlgI r¢filliag denideg nare lpbﬁtimﬂear.ly, to an

Di sposa L nt. j . / portion and an ink containing i s

portion cﬁ.ﬂ%lk@hﬁe@g{){){fgﬁﬁgipﬂ%\fﬁgﬁjﬁg%ead portion. The ink containing

portion is usually made of a non-transparent material for the purpose of

protecti nﬂ#@?ﬁ(ﬂi@vﬁﬁ KRRPf the ink in the container thereof. Today, a

majority o e printer cartridges for ink jet printers sold are a oneway
product, i.e. Ik jeigyintersiare rask squinpedrvith amkoegtaines fonb supmgingnieksiappl y .
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i nk.requited in the inter cartridge is uncertain since the
i nk cont apﬁ@ﬂ”ﬂﬁs ?%t@egilﬂq ﬁ@g‘?ém&asm o'@‘f‘{ﬁfgi ble. This is especially so where
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| f users are hotaddition,i anvinerihetitab doatetnki algopedlt efdur the tteus®h dfepuinteri N
I nk | eaki Egﬁﬁﬁg‘%\the r 1 cartridge during the refilling process and thus

e

causing a ssary mess to the users' equipnent. To overcone at | east
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is not visible. This is especially so where refilling is to be as a precautionary
exercise, ie; before full depletion. Moreover, where the ink being supplied to the
printer cartridge is supplied at an excessive pressure or at 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 refill kits come with too many parts and they require lengthy
procedures to 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




_The'present invention has as at |east one of its objects an inproved or t s

al ternativve nethod for refilling a printer cartridge. The invention as a
whol e preferably is to make refilling“process nore secure, easy and | ess
prone to spilling occurrences. O her objects include the apparatus,

consunmabl es a&d sys.terrEBt her eof . The q%?régsent I nvention preferably is to
provi de aC#dufge dpgngdhe gefilling progesscahPuls GAVEINEAT: URBECASSIgMBSotethe of a
printer cakdrgl étgﬁprﬂeﬂt,t hi s connection, 20 preferably the transferring of

ink froman ipk repl eni shnent cartri.dge t.Q.u inrefilli,ng a,printer

eartr ] dge s JoERedns 2t lepvase of shcke: Giftiifies Br kS prowiab9p Bt

driven bysueh tik) refillilig sinepliesfand appargtue ard sucly atkatdfilling mgethoé foae alvingore

m)ng' toredo?ﬁf&bﬁ?@\ﬁﬁél@&es@% an el ectronic controller. Another and/or an
ve ObJ eCt O e P

al ternat i i E esent invention is to_provide an 2s efficiency
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I nk receiver, and wherein the flow systemis operable in each of the
foll ow ng nodes in a) _a draw off node to take ink fromw thin a

3s use
docked prSMMMé&YQEIJJ‘IErI ENJTON receiver, (b) an ink supply node to
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a eas | Schar ge . .recel yer so 0 e | ., S r er e
Tl ow ovst SRRTRALES, HinédShieds g ¥l anpafius conlimaiics alg shitemsdhenkot nei g
i nitiated whedabypresentfinventigrs peefietably dartooprevatee ai devireel dox ainoath] ¢leam (i)
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| ow system i1 s operable’in a

a
mode (d) REEERARY the tenstergng ofwinks fropt agowk raplenishipent gatmdee 40 Msaen( b)
filled of roflling! h! prosterlQmkelliger [s1iver veslohs | elafiuifSr @loer bky) Lbiieeal Sudp
programed o etl)ecar.onl cb contr ql e eb#{f Ee fl ow syst er’ri iterates
Sequence. GPERISORGHEVR By, PR oW Bothe HHLEE PCeRaoYErllPeing Eferadly | s
(d). Pref eiaiitoyed ied tomtroldedsbyean iefectrodescartrodleect ri cal ly controll ed punp
capabl e of ope&rati i ' ' P I L Ui in
ChE2Tl ow sy o St 4 oflemaibe OBRect of HEPRReH: hiVEpRBRH: 3 Brofige RS,
di 2%ct | on§¥ﬁqlm019bmd kigh qualitywafilling peavess.r ecycl e of 20 ink within part of

the flow systgma fir@bg @ctatHehgl%%E&ﬁ' thvehBes WoRsisty' #1 & gﬁiraYuishR)rfﬂ BifYirsy 2t em
in nmode (b). filters the I supply prior to. its passage Int agocll<e
printer cRFnkr§gEridge of or dpr gn ffﬁ%leé prigiter, said appamac hayng adlowsysem st

some of tdeckingve pymitavaraideerand ot eloskingsaorisk eplenishengercrerigabksidof
detecting ﬂ%r\}\ysy%?eem?rrlclﬁgﬁl% aO}f)ump and conduits,
30 wherein, in use, said flow system can interconnect with said conduits at least
a said printer cartridge and a said ink replenishment cartridge,
wherein there is, in addition, an ink receiver or the ink replenishment
cartridge, when docked, can provide an ink receiver,
and wherein the flow system is operable in each of the following modes in
35 use,
(a) a draw off mode to take ink from within a docked printer cartridge
into the ink receiver,
(b) an ink supply mode to supply ink from within a docked ink
replenishment cartridge into a docked printer cartridge, and



2s the presence of a docked printer cartridge, the presence of an ink
repl eni shment cartridge, the status og a docked printed cartridge, the
status of a docked ink replenishnent Cartridge, ink status in the flow
system 30 the integrity of the flow system 'and the integrity of the flow

systemrel ationship wi.th any one or, nore of the printer cartridge, fhe ink
repl eni shrrent &()art r PR ek é‘h‘&glft’r{@ mede F%é@W@'lﬂtﬂF‘PE‘F’éPHBItpe glzrﬁ’i“ﬁsy g0 rom
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repl eni shheing igitiated adrerely dhceflon sysiemd(i) aan opprasniis medn (Daand thege(il)
i ncl udes gaildt hBtingencled&! the PREiRR! of Q@tir%[ el%lﬂ';yn&( f pkAtik meaais),and

et ano

cannul a connect. to hh(aé)flow system s Iny her aspect the present
i nvent i onPBYALE LtOPGH (Y- met hod of refilling a printer cartridge which

conpri ses or Preferathép saidrtew siystgmeis lopetatilé én ankodei@) wherebgtv@eris afdraw i nk
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net feeding of ink fromthe tlow systeminto the ink reservoir of the
pr}snter C idge in the eventuality (i) the ink replenishnent cartridge is

enpty of ink, Pesferably jhet flewisykteneinehwdesranadledthiealy conteolledptinggapablefofl | of
nsai o 28PRRbely BPaeeRur ao y (he halting of the supply of ink. in the
eventual i ty t Regfetably thekpumpeandovalvisfg irhthepflowt systemaprevenge anyg shibstantial
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Preferably the flow system in mode (b) filters the ink supply prior to its
passage into a docked printer cartridge.
Preferably there is an electronic control of at least some of the flow system
mode parameters responsive to sensors capable of detecting any one or move of
25 the presence of a docked printer cartridge,
the presence of an ink replenishment cartridge,
the status of a docked printed cartridge,
the status of a docked ink replenishment cartridge,
ink status in the flow system,
30 the integrity of the flow system, and
the integrity of the flow system relationship with any one or more of the
printer cartridge, the ink replenishment cartridge and the ink receiver.
Preferably said ink replenishment cartridge is docked in the dock therefor and
said ink replenishment cartridge includes said ink receiver.
35 Preferably said flow system is connected to one or more of the ink

replenishment cartridge, the ink receiver and the printer cartridge by a cannula.
In another aspect the present invention consists in, in combination, apparatus
of



. 2s into the flow systemand fromthence potentially to the printer
cartrldge bei ng term nat ed. Preferably as a step (d), there is a relieving
of pressure fromwi thin the ink reserv0|r of the filled printer cartridge
by drawi ng off some fluid therefrominto the flow system 30 Preferably

said flow _system (w th.at st on annyul docks to at .l east the.i
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en‘?odl rrent %f Figure 6. Figure 9 is the section AAA with respect to Figure
s gure the section DD with respect to Figure 6. io Figure 11 is

t he secti on E{@ Wi t dravemigeafif at dedst gome of. anfyi igler frorm2withirnt the mbatesemvolf-of wi t h

respect to F| ‘Etg usersé%%%gﬂﬁ%q:nrﬁéwﬁwé%me pr esent
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Preferably the halting of the supply of ink, in the eventuality that the ink
reservoir of the printer cartridge is full, involves an ink re-routing of ink taken from
within the ink replenishment cartridge into the flow system potentially to the ink
reservoir prior to the prospect of ink supply from the ink replenishment cartridge

25 into the flow system and from thence potentially to the printer cartridge being
terminated.

Preferably as a step (d), there is a relieving of pressure from within the ink
reservoir of the filled printer cartridge by drawing off some fluid therefrom into the
flow system.

30 Preferably said flow system (with at least one cannula) docks to at least the ink
replenishment cartridge using a cannula.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a flow diagram of a diagrammatically depicted printer cartridge
35 and a diagrammatically depicted ink replenishment cartridge showing the flow
system connecting thereto and showing in relation to the flow system an electronic
control module.
Figure 2 is a similar view to that of Figure 1 shown in more detail.
Figure 3 is still a further variant of the arrangements of Figures 1 and 2.



. The'ink replenishnent cartridge within the device is in connection with the
fi.lling circuit of the flow systemvig two metal needles or cannula. These
needles will each penetrate through a rubber seal of the ink replenishnent
carnidge, one in the ink supply chanber (eg; a collapsible bl ow noul ded

bottle) and the ink, re ver 30 defi in the cartridge housin ee our
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35 With such function, waste ink can then be transferred back to the ink receive or
receptacle chamber of preferably the ink replenishment cartridge.
The overall system includes various valves. These valves are installed not
only to regulate pressure and to prevent excessive pressure, but also enable control
of the amount of or onset of the ink return to ink receiver. As such, the designed




. ink-tank of the cartridge. One of the needles is in fluid conmunication

wi th.the ink supply chanmber (not shovvg) in the ink replenishment cartridge
20 that supplies ink to be transferred into the printer cartridge 10. The
other needle is in conmunication with the ink receiver or receptacle

chanber in the ink replenishnment cartr ece an xce or
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. On the back panel housing 132, the main power switch 41 and DC power jack
133 .is attached. On the | ower base hoysing 110, battery connectors 113 are
install ed and battery conpartnent door 111 is attached at the bottom side.
On the inner side of 12 the | ower base' housing 110, a sensor PCB 43 with

sensors S2 and S3 op i s att n t he in fra 160 | ecurely
mount ed o ?Br?ﬁ%ﬂ?%ﬂ@& s%erq%%@ﬁﬁéraﬂtﬁc aﬂgﬁﬁ'ﬁﬂye% fhatqer Wﬁqbie& & me
160, the tolkevred beforgehd piessiie m&rﬁaﬂm‘lsw&lﬂ dasémg& fi@gstowhén itlkd prexSurle

o ot e P yigh 50§ BFefear ThE ArilREmeRf RlinitiAe S o SR Ve sb® %@ﬁé‘éﬁe' Y

posi ti on. olhefthetsystew ared mazadizes ik filed imo the pahter castsidgbl16€d ont o t he mai n

f 160. Fi ggLl;
ot he. o et G Ry BRI St SR e
assenbl edelectrpniegtMeontinugs ta monited vganusa&qnsazs witehas sfathses that |ink

tubes 90 to 9@’hé %ﬁ&éd‘@ﬂvrﬁftf%ef bt ﬂIQQieR’Rtqum %&it}l? ﬂ'?r pitg @ré‘s‘sﬁféu\'vlthﬁ} théhen
electrical.,wres are _connge

Cor | 50 Filie Spam, Somtits 1he Besssa il e C§3Hslber VBoRhiED FRACIS  he.

ot helr ]gtndmfentthﬁﬁmlmgwrm o€ indointe ceop tm?:tef/ g?mﬁ%%u;?@maomrtm theiink Eﬁﬁ)wZ I S
e ver

Coffet her FOF RisBats PR ORk SufiE redsBHEhs AOVBmarert hoZd F FonBiign GE,

suppl y chérenpttinter hhadraﬁnd)thenbeasgnpmy lrmlnudasathtw@ped nn ghaneozziatéd HEB 42 and

the main %ﬁé”ra?%ﬂrtﬁﬁés%ou?] é’ﬁtﬁc ﬁ&?lg/dthh?log% SRR kel %‘H:mggﬁﬁé&&g@over

housing 1 'S "now a evi ce asse
cover 150limjt B}aélfa@ajewmhé@ndrheéonew@ ak of dprst oyt sHpuch taeca}se ens,

assenbl ednBobsierthé mun%ﬁﬁbc%ggﬂhmlleg B e Gt aé\ﬁc@%%ﬁpe@nﬂcmafnnger

150 cl osed and’i ecur e he .npi n .devi ce Q
ool ot o predRgrel stk y At I 30 Elng (AT TReiEs o SHov 4 BBy | od
out of thé. dheipressure chedluivhlvep®h ip pse-ketoto, a tppessamalyl g bpowedn pﬂessxiretXie

ter 2 d | t |
gilpgsg(rj tgecftﬁrretdrfo ffl 11)% eﬁ’ﬁﬂef Iagrthaée aﬁa t‘ﬁ@'lﬁg ss(iﬁ‘é %'tﬂzﬂethﬁt s&{,s?egg;étaw dge
10 to be wnhsmdawuhgw inkideale oF @Nrﬁlﬂ‘i@htth%ta)(tfl geZZHeom echhlepressu;atmng

posi tion f}f‘eszgﬂéférﬁ \(ﬁllyalw’*iyéjﬁé RBatrD léﬁ'%eﬁ@ée‘ilxek dnld2Y in d#MmGl ﬁ?‘l‘nﬁ% éoxﬁd{ﬂeﬁét

Ie S 142 event to e over o evi ue to weig rlnter
af% ri dge @h SWED PR RITABERTOD, &ﬂieﬂﬁwﬁﬁﬁ%ﬁm upyn theesypien

fﬁt ting tfteﬂr.er ex&ﬁ{ tlféaplteéslﬁ'ﬁQs Jngzﬂ&dthdﬁkYr el 9ﬂ§[sﬁﬁtféeéﬁleckaﬁl% G?ﬁo dsqat 0 o
eir seatin | en s 0 e ce
e e O JBR%h KBl baa Sl heHFine e edit® oo Bfecdiirdet MPaditn SSbce B
Wi | e sligump 30 Whenpressare draps, further iy beliosr YG préssurkgehebl wawe Sil ndloses
cont act ﬁ@tl’i)&ﬁllﬁ@aﬁrﬁbgﬁ% B%ﬂo%c?rﬂ%er seal 163. 3s This contact is

m

acconpl | mechani smactivated by the protrudi ng cam 143 on t he
holder tray 1Amomﬁr<siem@ aspastsanpligable) topressure gontralnis the wre @d a1Bgoins 8br i ng

down t ge ae e lb@lﬁ@d %alf&kaielr%%@ mﬁ@ﬁﬂé@s Rhk rtbeﬂo@as'ﬁaﬁglggﬁl e p ﬁ?ﬁhetsht he
Cart 11 dgerTEIRIE FiiBHbrhgugh mewte Hogkaabises br s erl Andervoe BN
surface 6fpzile fdfe;ﬂlmeldcartndge 10 is very tiny. Therefore, ink flow rate is substantially
low, but yet sufficient pressure is required allowing ink to flow through the tiny
30 nozzle 60. As such, it very difficult to strike a perfect balance of high pressure and
low flow rate. The T-joint allows ink pressure to stay high enough that enables ink
to flow through the printer nozzle 60. At the same time it allows only a small
amount of ink flow through the print nozzle 60 and excess ink is re-circulated in the
pressure regulating circuit. This results in gentle flow of ink on refilling of the
35 printer cartridge 10, which ensures a best fill result and print quality after refill.
Another added advantage of this invention is the introduction of a damper 80
in between the pump outlet and the inlet to the printer cartridge 10. The damper 80
is in fact a component such as fluid filter as commonly used in a chemical
laboratory. It doubles as a filter to filter off foreign, unwanted big size particles (that
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166 on the main frame 160 with the s halder tray ntinuing to slide
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and hold down the start button switch B1 continuously for the pre-determined time
frame (e.g. 2 seconds), the system will stop operation completely and the control




.and wherein the flow systemis operable in each of the follow ng nodes in
to use, (a) a draw off node to take ipk fromw thin a docked printer
cartridge into the ink receiver, (b) an ink supply node to supply ink from
wi thin a docked ink replenishnment cartridge into a docked printer
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one or nongopfrighte cover housing 131 and back panel housing 132. Major internal
components of the device are constructed with five main parts, viz. a holder tray
140 with door cover 150, main frame 160, frame linkage 161 and swivel needle
holder 170.

25 In the top cover housing 120, the printed circuit board PCB 42 is mounted. On
the PCB, there exists a sensor holder component (fuse holder like component) that
allows the ink supply channel to be fixed on the PCB upon assembly. The ink
supply passes through two metal tubes separated apart at a short distance. The ink,
being electrically conductive, closes the electrical circuit between the two metal

30 tubes when ink flow in the tubing system when filling, thus sending signal to the
control electronic 40 indicating the presence of ink in the supply channel 92. On the
other side of the PCB, there exists start button switch B1 that is close to start button
121 which is fixed onto start button spring holder 122 before attaching onto top
cover housing 120. LED L1 is underneath the start button 121 and LED L2 and

35 LED L3 is directly fix onto start button spring holder 122.

On the back panel housing 132, the main power switch 41 and DC power jack
133 is attached.

On the lower base housing 110, battery connectors 113 are installed and
battery compartment door 111 is attached at the bottom side. On the inner side of




_printer cartridge, the ink replenishnment cartridge and the ink receiver. 9.
Apparatus as clainmed in any one of the preceding clainms wherein a said ink
to replenishnment cartridge is docked in the dock therefor and said ink

repl eni shnent cartridge includes said ink receiver. 10. Apparatus as
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connector is also attached to the main PCB 42. The top cover housing 120 is now
attached to complete the device assembly.

20 The door cover 150 is pre-assembled onto the holder tray 140 separately. The
assembled holder tray 140 can now be slid into the device and door cover 150
closed and is clicked securely onto the main device body.

To begin operation, the closed cover 150 is opened and the holder tray 140 is
pulled out of the device. In a full open position, the seating position of the printer

25 cartridge 10 and the ink replenishment cartridge 20 is fully exposed to the user.
Therefore, user can simply drop the printer cartridge 10 to be filled and an ink
replenishment cartridge 20 onto their seating position respectively. Underneath the
holder tray, there exists support legs 142 to prevent topple over of the device due to
weight of the printer cartridge 10 and ink tank 20 or pressure applied by the user

30 when putting the printer cartridge 10 and ink replenishment cartridge 20 onto their
seating position,

The holder tray 140 is then slid into the device by closing the door cover 150
until it clicks securely onto the main device. While sliding in the holder tray, the
printer cartridge 10 come into contact with the cartridge nozzle rubber seal 163.

35 This contact is accomplished by a cam mechanism activated by the protruding cam
143 on the holder tray 140 onto the cam surface 165 on the frame linkage 160 to
bring down the cartridge seal holder 162. Before printer cartridge 10 reaches the
cartridge nozzle rubber seal 163 (i.e. before the cam surfaces meet), the cartridge
nozzle rubber seal 163 is above the printer cartridge nozzle surface 60, lifted and



_flow system and potentially to the ink reservoir prior to the prospect
i nk supply fromthe ink replenishnent;;cartridge into the flow systema
fromthence potentially to the prlnter cartridge being term nated. 17.
met hod as clainmed in any one of clains 14 to 16 wherein, as a step (d),
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PN ' Sg&10 T@&ﬁn GC& () & f109& () - 10(( 10(
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| &6&10%\/0’%@ QPngnu%ég/‘éhi&#%f ?r) gg/%le f%a}y )146 caudes) e neecﬁeé )171 and 172
penetrate through the rubber seal 23 and 24 that connect into the receptacle chamber
22 and ink chamber 21 respectively, thus, completing the fluid communication
circuit. The needles 171 and 172 are deep inside the device with safety taken into
consideration during designing of the device. It is not easily reachable and thus user
20 is unlikely to be hurt by the needles. The swivel needle holder 170 is spring loaded
with a built in spring 173 that maintains it in an upright position that ensures that
the end tip of the needles 171 and 172 meet the center of the rubber seals 23 and 24
in ink replenishment cartridge 20 before penetrating. When penetrating, the ink
replenishment cartridge 20 is still moving forward due to the continuous sliding of
25 the holder tray 140. This causes strain on the needle 171 and 172 and rubber seal 23
and 24 as the angle has been changed in the movement. The swivel needle holder
170 is therefore designed to allow some degree of rotating movement to correct the
angle of the needle during penetrating into the rubber seal 23 and 24 and thus
eliminate strain that may cause rubber to be torn and its lose sealing effect on the
30 needle cannula thereby breaking the fluid tightness of the connection in the system.
On proper closing of the door 150 i.e. the holder has fully slid in, the printer
cartridge 10 is pressing on sensor switch S3 and the ink tank 20 is pressing on
sensor switch S2. At this stage, if power supply is on, the LED L1 will light as a
green color indicating the filling process can be started.
35 LED L1 lighting in an orange color indicates the filling process is completed
successfully, whereupon the door 150 is opened and the holder tray 140 is slid out.
The sliding out causes the cam surfaces to disengage and open clearance between
cartridge nozzle surface 11 and nozzle rubber seal 163. Again, the clearance
prevents the cartridge nozzle being damaged by mechanical movement. At the same
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2. Apparatus of claim 1 wherein the flow system is subject to, at least in part,

20 electronic control after being initiated whereby 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 (¢), can operate in mode (b).

3. Apparatus as claimed in claim 1 or 2 wherein said flow system is operable in a
mode (d) whereby there is a draw off of some fluid from within a mode (b) filled or

25 part filled docked printer cartridge.

4.  Apparatus of claim 3 wherein there is a programmed or electronic control
whereby the flow system iterates the sequence of (I) mode (b) alone or both modes
(b) and (c¢) and (IT) mode (d).

5. Apparatus as claimed in any one of claims 1 to 4 wherein the flow system

30 includes an electrically controlled pump capable of operating in two directions.

6. 6. Apparatus of any one of the preceding claims wherein the pump and valving in
the flow system prevents any substantial reverse flow of ink to the flow direction(s)
in mode (b) yet will allow a recycle of ink within part of the flow system if above a
threshold pressure.

35 7. Apparatus as claimed in any one of the preceding claims wherein the flow
system in mode (b) filters the ink supply prior to its passage into a docked printer
cartridge.

8.  Apparatus as claimed in any one of the preceding claims wherein there is an
electronic control of at least some of the flow system mode parameters responsive

40 to sensors capable of detecting any one or more of
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9. Apparatus as claimed in any one of the preceding claims wherein a said ink
10 replenishment cartridge is docked in the dock therefor and said ink replenishment
cartridge includes said ink receiver.
10. Apparatus as claimed in any one of the preceding claims wherein said flow
system is connected to one or more of the ink replenishment cartridge, the ink
receiver and the printer cartridge by a cannula.
15 11. In combination, apparatus of any one of the preceding claims, and one or
both
a dockable printer cartridge and a dockable ink replenishment cartridge.
12. A combination of claim 11 wherein said ink replenishment cartridge includes
said ink receiver.
20 13. A combination of claim 11 or 12 wherein said docking(s) both locate and
cannula connect to the flow system.
14. A method of refilling a printer cartridge which comprises or includes
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

25 replenishment cartridge or not) into a connecting flow system, and, using the flow
system:
(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
30 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
reservoir of the printer cartridge in the eventuality
(1) the ink replenishment cartridge is empty of ink, and
(ii) the ink reservoir of the printer cartridge is full of ink,
35 15. A method of claim 14 wherein step (a) and step (b) require opposite rotation of
a pump in said flow system.
16. A method as claimed in claim 14 or 15 wherein the halting of the supply of
ink, in the eventuality that the ink reservoir of the printer cartridge is full, involves
an ink re-routing of ink taken from within the ink replenishment cartridge into the



1 S&L0%rY& ()- 310% & ()- 10'o0 10'0 10' o 6mM'10% o0& ()- @M 10% & ()-@ _=0'o0
10S&10% ~& ()- !S&10%(Y& ()- 310% & (3- 10'o 10'o0 10! 0S&10% " & () -

1 0S&109"& ()- Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c"

"Headi ng 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c"

Dk OV YRS S8 B9 SRS S0y BE U ASETYGIE BROAS (R ool 11k SBHY
N§V\/' h Rodyoranthey \ik d ishhestt caﬂt'f\iﬂ@é/&n(d “the- flo01 294tefiv &hd from thence
<‘>'-’@\BC%%%‘?ﬁ'iaif%M\éﬁé’%ﬁ?e%%%Qelbeingat%%%?ﬁ D4 kI moparstuvweyz{| }~
17. A method as claimed in any one of claims 14 to 16 wherein, as a step (d),
5 there is a relieving of pressure from within the ink reservoir of the filled printer
cartridge by drawing off some fluid therefrom into the flow system.
18. A method as claimed in any one of claims 14 to 17 wherein said flow system
docks to at least the ink replenishment cartridge using at least one cannula.
19. A printer cartridge refilled at least in part by a method of any one of claims 14

10 to 18.



