
16 JAN 2006 "REFILL STATION" 5 10 20 25 30 TECHNICAL FIELD The present
invention relates to an ink refining device, more particularly, to all  ink
jet printer for refilling printer cartridge. BACKGROUND ART ink jet printers
are each equipped with an ink container for supplying ink to  the print
head. A replaceable printer cartridge is widely used as the means for
providing the new supply, Such printer cartridges may be in the form of a
simple  ink container or in a form that is unified with a printer head. In
the present  application, the term "printer cartridge" covers both types and
therefore can include  a replaceable cartridge, at least a part of which
constitutes an ink container. Disposable printer cartridges have a head
portion and an ink containing  portion capable of supplying ink to the head
portion. The ink containing portion. is  usually made of a non-transparent
material for the purpose of protecting the  Properties of the ink in the
container thereof. Today, a majority of the printer cartridges for ink jet
printers sold are a one- way product, i.e. it has to be discarded after the
depletion of the ink supply. This is  highly undesirable on economic
reasoning since such depleted printer cartridges.  but for their ink
depletion, are still functional and this includes especially, valuable
components such as the nozzle plates through which ink is ejected. In
addition. environmental concern=s also call for the "reuse" of printer
cartridges. 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 is caused to collapse thereby to inject ink  into the printer
cartridge to render the printer cartridge reusable. One disadvantage of such
a prior art refilling method is that the quality of ink  required in the
printer Cartidge 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. Moreover, where the ink
being supplied to the  printer cartridge is supplied at an excessive
pressure or at an excessive rate its flow  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 C JAN 2006 10 :0 25 cartridge during the refilling process
and thus causing an unnecessary mess to the  users' equipment. To overcome
at least some of these difficulties or to provide an alternative to  such
ink refilling supplies and apparatus and such ink refilling method one of
more  of the following is desirable: 3. The refilled printer cartridge is
still capable of presiding high quality printing. The quantity of the ink
required for the ink refilling process is as close as  possible to the
quantity of the ink filled into the pricer cartridge. ~While usage
efficiency of the refilling ink can be achieved, i too enables the size of
the  consumable ink supply device to be reduced. The method of refilling is
simplified and thu users can affect the refill easily, SUMMARY OF THE
INVENTION The present invention has as at least one of its objects an
improved or  alternative method for refilling a printer cartridge. The
invention as a whole  preferably is to make refilling process more secure,
easy and less prone to spilling  occurrences. Other objects include the
apparatus, consumables and systems thereof. The present invention preferably
is to provide a device for smooth, clean,  cheaper and safe refilling
process of a printer cartridge. In this connection,  preferably the
transferring of ink from an ink replenishment cartridge to use in  refilling
a printer cartridge is via various conduits (eg; tubes) using a pump
{preferably driven by motor) with the refilling process overall being
preferably  monitored and controlled by an electronic controller. Another
and/or an alternative, object of the present invention is to provide an
efficiency and high quality refitg 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, an ink draw off
conduit adapted 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 conduit having two same
direction one way valves each favouring flow from the dock for the printer
cartridge  to the dock for the ink replenishment cartridge, an Ink
replenishment draw in conduit to connect in a fluid tight manner from  an
ink replenishment outlet of the ink replenishment cartridge to the ink draw
off  



conduit between said two valves thereof; an appropriate ink replenishment
cartridge 16 JAN 2006 10 15 to and/or the conduit being adapted to allow or
favour only draw off flow from the ink  replenishment cartridge, a circuit
completing conduit connecting in a fluid tight manner the ink draw  off
conduit between its valves (and thus also the ink replenishment draw in
conduit)  to the printer cartridge, and a pump operable to puffin in either
direction on the circuit defined in i part by  the ink draw off conduit and
in part by the circuit completing conduit, whereby a flow system arising
from such docks and -conduits is operable in  the following modes in use:
(a) a draw off mode with the pump operating in a first direction to take
ink from within a docked printer cartridge into the in, receiver, (b) an ink
supply mode with the pump operating in a second direction to  supply ink
from within a docked ink replenishment cartridge into a docked printer
cartridge, and (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 conducting when over a threshold pressure
discharge ink to the ink receiver when over, a threshold  pressure, or (3)
both (1) and {^_). Preferably the flow system is subject (o, at least in
part, electrical control of the  pump and/or vaiving of at least one conduit
of the conduu:ng after being initiated  whereby the flow system +) earl
operate in mode (a) and then (ii) while Raving at least the possibility of
acting wholly or in part in mode  (c); can operate in mode cc). Preferably
the flow system is operable with the pump operating in a first  direction in
a further mode, mode (d) (as a variation of the ink draw off mode (a)l,
whereby `there is a draw off of some Fluid from within a :lode (b) filled or
par;- Filled  docked printer cartridge. Preferably there is a programmed or
electronic control of the pump and/or 70 15 _0 



valving of at least one conduit of the conduiting whereby the flow system
iterates  the sequence cf (I) mode (b) alone, or both modes {h) and (c), and
(11) mode (d). Preferably the pump is an electrically controlled pump
capable of operating  in two directions. Preferably the pump and varying in
the flow system prevents any substantial  reverse flow of ink to the flow
direction(s) In mode (b) yet 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. Prefferably the flow system in ;rode (h) filters the ink
Supply prior to its  passage into a docked printer cartridge. Preferably
there is an electronic control of the flow system mode responsive  to
sensors capable of detecting any one or more of the presence of a docked
printer cartridge, the presence of an ink replenishment cartridge,  the
stains 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 system 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 when said
ink replenishment  cartridge is docked in the dock therefor. Preferably
said, ink replenishment cartridge includes said ink receiver.  Preferably
the flow, system is connected to one or more of the ink  replenishment
cartridge, the ink receiver and the printer catridge by a cannula. In a
further aspect tie invention is, in combination,  (;!) apparatus for
refilling a printer cartridge 61 an ink replenishment cartridge, and  (C) an
ink receiver and optionally, (D) a printer cartridge, 16 JAN 2006 to 6
wherein the apparatus (Al 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 or a
printer cartridge when  docked to the ink receiver, said conduit having two
sane direction one way valves  



each favouring flow from the dock for the printer cartridge to the dock and
into the  receiver. ink an ink replenishment drain' in conduit to connect
the ink replenish ;lent outlet of  the ink replenishment cartridge when
docked to the ink draw off conduit, the ink  replenishment cartridge 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 C o conduit
a~circuit completing to connect the ink draw off conduit and thus also at
least part of the ink replenishment draw in conduit] to the or a printer
cartridge when  docked, 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 (11) 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 arising from 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 diection to take ink from within a docked printer
cartridge into the ink receiver of a  docked ink replenishment cartridge,
the draw off mode not involving flow via  said one way valve on the circuit,
(b) an ink supply mode with the pump operating in a second direction to
supply ink from within a docked ink replenishment catridge into a dockedte
(c) an ink supply mode with the pump operating in a second direction [rem
wthin a  docked ink replenimwwej l
nishm i cartridge into a docked and  an In re routine mode with the
direction to r
e--out.: ink taken into the flow system from within a docked ink 10 :o 6 1 6
in ?Ouo replenishment cartridge in mode (b) operation, such re-routing
"being to: . t) cycle ink in the circll'_t ko;-ten o`-;er a threshold
pressure of and via  the one way threshold valve on the circuit, tz'
discharge ink to the ni receiver when over a threshold pressure  



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
replenishment cartridge includes said ink recei,'en  referabl l' a docking
cannuia connects at least one of (B).. (C) and (D) to the  flow system. In
another aspect the invention is a method of refilling a printer cartridge,
using as apparatus a combination of (A) apparatus for refilling a printer
cartridge, (B) an ink replenishment cartridge having an ink supply
reservoir, 1-__ 1_~LL__  - -..L...xL,. ..6 r1- ,:_. __  _4 i I 1>wS V
v`vt/~.utCr as PUT b J U 1 ,LI In Tej) eri S in eitUal a gc Ui  L i not, and
(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 r: Ceiver, an irk draw off
conduit adapted to connect the printer cartridge when docked  to the ink
receiver said condu aa.iin'c o same direction one way valves each  favou ing
flown- f o ;, the dock for the printer cartridee to the dock and into [he
ink  recei've' an inli replenishmeni. draw in coed' it to connect the ink
replenishment outlet  of the docked ink replenishment Cartridge to the ink
draw off condui-., the ink .eple ish pert cartridge and/or the ink
replenishment draw in conduit being adapted  to allow or favour onlly draw
off how from the ink replenishm=ent cartridge, Circuit completing conduit to
connect the ink' draw off conduit (and thus  also at !cast 7'7T, P.2 the ink
replenishment draw in C07iC171t) to the printer cartridge  when docked. i 6
JAN 2006 a pump operable to pump in either direction on the circuit defined
in part by  at least part of I 'h-- in 'x dr off conduit and in part by at
least part of the circuit  completing conduit, which method comprises or
includes 



dock connecting all of (l.j the ink supply reservoir of an ink replenishment
cartridge, 10 1s (2) the ink reservoir of a printer cartridge, and (3) an
ink receiver (whether part of said ink i eplenishment  cartridge or
not),into the ?a paratus, (TI) 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  receiver, (b) supplying ink from the ink supply
reservoir of tie ink  replenishment cartridge into the ink reservoir of the
printer cartridge, and to tc ) halting the at least net feeding of ink into
the ink reservoir of the printer cartridge in the eventuality (i) the ink
replenishment cartridge is empty of ink; or  (ii) the ink reservoir of the
printer cartridge is full of ink, such halting of the supply of ink, in the
eventuality that the ink  reservoir of the printer cartridge is full.
involving, diverting or cycling  in the connecting, ink already taken from
within the _n5. ieplentshment  cartridge. Preferably step (a) and step ('o)
require opposite rotation of a pump.  referabl-,y, as a step (d), there is a
relieving of pressure from within the ink  reservolr of the bled prrmer
cartridge try drawing oft some tlurd therefrom. Preferably at least onp- of
the docks uses a cannula. in another aspect the invention is a pr inter
partridge ref_ he'd at least in part where the print cartridge has been in a
comb nation of  A) apparatus for refilling, a printer carpi 3` to 15 20 (B)
an ink replenishment cartridge,  (C) an ink re'ceiaer, and (D) the printer
cartridge, 1 6 1"! ?006 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 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 reCEi an ink replenishment
draw in conduit to connect an ink replenishment outlet of  the docked ink
replenishment cartridge to the ink draw off conduit, the ink  replenishment
cartridge and/or the ink replenishment draw in conduit being adapted to
allow or favour only draw ON flow from the ink replenishment cartridge
outlet, a circuit completing conduit 1.o connect the ink draw off conduit
(.an;; t ills also  at least part the ink replenishment draw in conduit) to
a suitably docked printer  cartridge, a pump operable to pump in either
direction on the circuit defined in pan by at  least part of the ink draw
off conduit and in part by at least part of the circuit  completing conduit,
by a method which comprises or includes  (1) dock connecting all of (1) the
ink supply reservoir of an ink replenishment cartridge  (2) the ink
reservoir of a printer cartridge, and .) an ink receiver (whether Fart of
said irk rcpien shm,e- cartridge or not) into the apparatus, W. Jul) using
the apparatus, (a) drawing off at least some of any ink from with,n them u
e ici_r of the printer cartridge. and passing that fluid into the ink
receiver, (b) supplying ink from the ink supply reservoir of the ink  re
lent hme t cartridge int.? the ink reservoir Of the orinte1 cartrld<L'e, and
(c) halting the at least net f-edin` of ink into the ink reservoir of  the
printer cartridge in the e-. entuality (i) the ink replenishment cartridge
is empt of ink, or servo"' of the printer ca tridge is fall of ink, 7 0 such
: r halting of t. c' supply of ink, in the eventuality that the ink
reservoir of the pII71t%I  ,p ri.~a,:v -i. cartridge is full, involving
diverting or cycle _v i ~ in the co~. duitino ink al taken from  within the
ink replenishment cartridge. in another aspect the present invention
consists in apparatus for refilling a  printer cartridge of or for an ink
jet printer, said apparatus having a flow system for  



docking a printer cartridge and for dock ng an ink replcnishn'e t alliedge,
said  flow system including a pump and conduits, wherein, in use, said flow
system can interconnect xiih 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 receives, and wherein the flow system is operable in each
of the following modes in use (a) a drat: off mode to take ink from within a
docked print,,- cartridge  into the in '', receiver, (b) an ink supply mode
to 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 ow system from  within a docked ink replenishment cartridge
in ;:ode (b) operation, such  ~ t rerouting being to at least recycle some
and/or at _Cast discharge to the n.  _ 1.  receiver some of the ink.
Preferably the flow system is subject to, at least in part, e ectronic
control after  being initiated whereby t1-- 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 node (b). Pre`'erablT said
flow s stem is operable in a mode (d) whereby there is a draw  off of some
:aid from within a mode (b) filled or part filled docked milter  ;artridg
Preferably there is a programmed or electronic con rol whereby the flow
system iterates the sequel ce of (1) 'node (b) alone or both modes (b) and
(c) and (11)  mode (d). Preferably the floor syste : includes an
electrically controlled pump capable of  o ,erating in, two erections. re
erauly the pump and vai!ing in the flow syste prevent any suhsta .lal
reverse flow of ink to the -itovv direction(s) its mode (b) yen will allow a
mode to L5 to 7 6 JAN /086  recycle of ink within part of the flow system
and. if above a threshold pressure, at least sonic routing of ink to the ink
recei=, er a'_referabl' the Eons: 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 lleast some of the flow system  



mode parameters responsive to sensors capable of detecting any one or move
of the presence of a docked printer cartridge, the presence of an ink
replenli%ineDi ;.'anridge,  the status of a docked printed cartridge, the
status of a docked ink replenishment cartridge,  ink status in the flow
system, the integrity of the flow sy stern, 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. 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 the present
invention, and one or both a dockable printer cartridge and a dockable  ink
replenishment cartridge. Preferably; said inl, replenish, gent cartridge
includes said ink receiver.  Preferably said dockir. g(s) both locate and
_nnuta pent to the flow ;;stemn.  In yet another aspect the present
invention consists in a method of refilling a printer cartridge which
comprises, or includes connecting all of the ink supply reservoi of an ink
replenishment cal ridge;  the ink reservoir of a printer cartridge and an
ink receiver (whether part of said ink  replenishment cartridge or not) into
a connecting flow system, and, using the flow  system. (a) drawing of at
least some of any ink from -,',itnin the ink reservoir of  the printer
cartridge and passing that fluid into tine 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 from the flow system into the ink  reservoir of the printer
cartridge in the eventuality (1) the ink replenishment cartridge is empty of
ink, affil  (ii) the ink reservoir of the printer cartridge is Al of ink,
Piefeiabi, Srep (a) and step (b) requite opposite rotation of a pump in said
Bev, system. 1 6 Zook 10 15 Preferably the halling of the supply of ink, in
the eventuality that the ink  reservoir of he printer cartidge into full,
involves an ink re- routing of ink taken from  vvithin the ink
replenishmecnt cartridge, into the flovv systern potentially In the ink
reservoir prior to the prospect of ink supply from the ink replenishment
cartridge  



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. 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 I is a
flow diagram of a diagrammatically depicted printer cartridge  and a
diagrammatically depicted ink replenishment cartridge showing the flow
system connecting thereto and showing in relation to the flow svstem an
~electronic  control modult.yFigure 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.  Figure 4 is still a further variant of the
arrangements of Figures 1; 2 and 3.  Figure ; 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 1~igoFigure 6. Figure 8 is a
reverse (with respect to Figure 7) side elevetion in section of the
embodiment of Figure 6. Figure 9 is the secion A-A with respect to Figure 6.
31) Figure 10 is the section D-D with respect to Figure 6,  Figure 11 is the
section E-F with respect to Fig 6~  Figure 12 is the section, F-F with
respect to Figure 6. DETAILED DESCPIPTION OF THE INVENTION The present
invention offers the uses a method to refill a printer cartidge of  ~their
ink jet printer without difficulty. The- present invention preferably comes
with a holder ,ray to ~nalblt the printer  cartrige and the ink
replenishment cartidge be simply located as part of a docking  procedure.
By closing the holder tray, the printer cartidge will then in contact with
a sealing rubber within the device, so to complete the communication between
the 1 6 JAN ?006 printer cartridge and the flow sy stern includes conduits
leg; plastic tubes) and a  bid'irrotloilal a pump i/ arious light indicators
and sensors are incur orated, Once the holder tray is  properly closed,
these light indicators and sensors are able to indicate to the user  that
the printer cartridge and/or the ink replenishment cartridge are now present
in  the device system respectively, 



1. it ink replenishment cartridge. `,%-ithin The de ice is in connection
with the  filing circuit of the flow system via ttwo metal needles or
cannula. These needles  Lv l each penetrate through a rubber seal of the ink
replenishment cartridge, one in  the ink supply chamber leg; a collapsible
blow moulded bottles and the ink receiver  defined in the cartridge housing.
See our patent applications filed simultaneously  herewith. The two
preferably metal needles together with a motorised pump  erasures movement
of the refill ink -iia various linked tubes as well as receipt o.  waste ink
thus can be effected. The pump is preferably capable to perform a reversing
pumping direction.  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  valves are to assist in
minimizing the risk of ink bursting `re- of the apparatus while  controlling
the amount of wasted ink from the filling process. A T-ioint with the
conduitmg of the flog, system alloxs the striking of a  balance between the
required degree of pressure and the ink flow rate. As a result,  ink flow is
gentler and the resultant print qual't_ of the refilled printer cartridge
will  be better. The flow system also includes a damper or filter which
locates in between the  Pump outlet and inlet to the printer cartridge. _he
daiipe is capable of performing a  double filtering :unction lso it helps to
filter of and prevent unwanted particles  froII? entering the printer
cartridge) Such a hire -71 y'du' pin`', effect leads to noise  reduction as
well as reduction of clo _ng The printer cartridge's printing nozzle.  The
damper is also able to absorb lie; =) pulses and reduces bubbles. in this
connection,, it helps smoothing the 'nk flow prior to the ink filling into
the printer  cartridge. The damper 'thus has significantly improved t1-;t
filling ability of the system  and the ought: of ink. 'tile present
invention. is designed in such a manner that various sellsor.s and  light
indicators a-,e connected to a central control device (electronic
controller). so  11 to ensure a close monitoring as `.,ell as controlling of
the refill process .i-hile it is to t5 ;C, minimize the amount of wale ink
from the filling process. The entire. system can be run either Is', l ttterv
p Tier or  appropr':.ate DC voltage adap o-r. The apparatus is preferably
provided in a housin 



1 6 .;.1'V 7006  taking place. The electronic controller preferably provides
an automatic processing  means whereby users will have a sill ?pie
operation, by lit pressing one button to i  start and stop n the re~.,~ fill
process once the ink cartridge is fully filled. The apparatus can either run
by battery pC'~tie or vra appropriate DC voltage  adaptor as individual
user's needs. Figure is a flow- diagram showing the filling of a depleted
printer cartridge  1u by transferring ink from the ink replenishment
cartridge 20 by means of tubes 90  to 96 using pump 3,0 driven b a motor 31.
The ov'erail filling process is monitored  and controlled by the electronic
controller 40 .  The printer cartridge 10, as well as the ink replenishment
cartridge 2(Yare  simply dropped into a holder tray. Upon closing of the
holder tray, the printer  cartridge 10 is in contact with a sealing rubber
with which it seals. The contact and  sealing completes communication
between the printer cartridge and filling circuit  formed by tubes 90 to 96
and pump 30. The circuit is controlled by electronic controller 40 which
contains sensors Si,  S2; S3 and LED light indicators LI, L2, 3. Gn proper
closing of the holder tray,  the printer cartridge 10 activates sensor
switch S3 indicating the presence of printer  cartridge in the system. The
ink replenishment cartridge 20 is in +connectton with the filling circuit
via  two metal needles or cannula that penetrate through a rubber seal (not
shown) in the  ink tank of the cartridge. One of the needles is in fluid
communication with the ink  supply chamber (not shown) in the ink
replenishment cartridge 20 that supplies ink  to be transferred into the
printer cartridge 10. The outer needle is in communication  with the ink
receiver or receptacle chamber in the ink replenishment cartridge 20 to
receive any excess or waste ink produced in the filling process. The ink
supply  channel passes through an ink sensor S1 allllowintr the electronic
controller 40 to  monitor the availability of ink to be supoiied to the
printer cartridge 10. On proper  closing of the holder tray, the link
Iepieriishment cartridge 20 activates sensor switch  indicating the presence
of my cartridge in system. A pressure pre seeable check valve 51 -.Metalled
to gulate pressure within  the system to prevent excessive r essur that may
cause ink burst from the  apparatus (from areas such as disconnected tubes,
joint; cartridge sealing and etc.). Another pressure pre-seitabie check
valve 50 is installed to regulate and  control amount of excess ink return
to the ink receiver or receptacle charmer to I0 _0 14 1 6 JAN 2006 



The embodiment as shown in Figure 2 to Figure 5 helps to explain the
working principle of the device. !he device is i.0 fill .n!i replenishment
Cat trh.c8 20  the printer cartridge 10. The electronic control device 40
monitors filling status  through various sensors signals. Various statuses
are reflected to users through  displays of lighting condition on series of
LEDs L1. LL2 and L The filling  completes and stops auto_ is i_ca::y when
all ink in the ink replenishment cartridge  20 has been filled io the
printer cartridge 10 and the sensor Si detected no ink  supply in the supply
channel. All electronic parts are mounted on a printed Circuit  board. PCB?
42 The system is activated when the main switch 4? is switched to "power on"
position. The control electronic 40 scans various sensors data and displays
their  status accordingly- In the start up stage, there is neither printer
cartridge nor ink  replenishment cartridge in the device. The sensors pick
up the absence of both the  printer cartridge and ink replenishment
cartridge and displays red color on LED Ll.  In this stage, nothing 'h,ill
happen even when a Lis,--- presses the start button switch  31 trying to
start the filling process. For proper filling, printer cartridge 10 and ink
replenishment cartridge 20 are  both dropped onto a holder tray- as part of
the docking procedure. The holder tray is  slid out to expose the seating
position of the printer cartridge and ink replenishment  cartridge when the
device door is opened. With both printer car ridge and ink  replenishment
cartridge property seated, the door as well as holder tray can then be  slid
back to the closed positiorn in the door fully closed position. the printer
cartridge activates sensor S3 and the ink replenishment cartridge activates
sensor  S2. Control electronic 40 continuously monitors the system and
senses the presence  of both print cartridge and ink tank and to indicate
that status arid, that the door is  closed properly, it changes the LED 1_1
to display green color 'light to signify that  the system is now ready for
the filling process User presses star! button switch BI to now activate the
filling process. Control  th-':tronics 40 now changes the LED Lt to d'-splay
a blinking green light indicating  that the device is no'.,. , the filling
process . The process `tarts with a v8 se pump  direction: to withdraw air
in the printer a t id`?e and and possible waste ink left in  the printer
cartridge (This is subsequently call as the acuum process). it also helps
clear minor nozzle clog that may he caused by the printer cartridge having
'been left  for a period of time ''before. refilling. The initial vacuum
process stops after a pre- determined time is up. The syst process now
activates the actual ink filling process that alias the  sumo :0 rotating in
a forward direction that OR draw ink from die ink chamber 21  in the ink
replenishment cartridge 20 arid move iii in the print cartridge 10 direction
as shown in i. i 1~ l ",T.. The first fflJllh-, is to i d t fill Tll~ cycle
~~'.i to a pie-G"-ieTrntugs -n-.P to C1 



6 up ink in the tubes 90) to `ib. I lie control electronic 40 will not check
for ink supply  status no,~iv as the [!ii- are all e Mn, t the e-r, of ine
first filling r come o  he un _., flap Jipptsi tubes has been forced :; t0
the printer ar ctridcc 10. ihCI N101 _ a  acuium cycle is activated for a
short period to withdraw' the ai- from th printer  cartridge 10. The ink
filling process starts again to fill ink into the printer cartridge 10.
Control electronics 40 now monitors the ink supply channel to ensure that
there is  an ink supply to be filled in Lee printer cartridge 10The i L
filling pTocC^is is _ carried out for a period of time. s, hi1e ink is
fillings into the printer cartridge, there  might be some air being
introduced into the hinter cartridge 10 as well. Hence,  there could be a
pressure build up inside the print cartridge and a slowing down of  the
filling rate. At this stage, the control electronic stops the pump for a
very short  while and activates the vacuum process. Phis is achieved by
reversing the p um ,.p to  backward direction as shown in Figure 4. The
vacuum process reduces pressure  inside the printer cartridge 10 and
withdraws air from the printer cartridge 10 as  'w'ell, The air withdrawn
from the printer cartridge 10 is in tiny bubble forms and  may otherwise
contaminate ink in the supply channel. it is to be discharged out of  the
tubing system into the ink receiver of receptacle chamber 22 in the ink
replenishment cartridge, The ink discharge channel is installed with another
pressure check valve 50.  The pressure check 30 enables bubbled ink
(subsequently called waste ink) to  be pressurized and compressed before
discharging. This ensures that air bubbles are  collected before the
pressure check >alve 50 and discharge first when th.e pressure  check valve
50 is opened. The arrangement - inimizes the amount of ink discharged  out
c_` the system amend maximizes ilk filled into the printer caItrldg 10. she
ink filling and vacuum cycle is repeated continuously while the control
electronic 40 continues to monitor various sensors and switches status. The
added advantage of the de ice is the ability to regulate pressure within the
P -1111D'2 system. Sometimes, the Pressure in 'he system can be very. high
especiallyw h---n the filli=ng rate OF ink into tthe pr inter cartridge 10
is slower tha,-, t e ink supply  Tate from the pump 30. One Ci t ~ . e
reasons i s It n:Cn effect n o z z l e conditions O  the printer head.
Another reason may include air trapped in the nozzle 600 area. In  general,
all tubes iolnt and, in .. pa Yl i larl:/ the nozz Seal area a has limited
pressure  limit that it can withstand before ink can leak or burst out. If
such a case happens,  not only the filling process has failed.. but the
entire de=rice is fouled. Accordingly a  pressure check >'alv,,e 51 is
installed: to regulate internal pressure as shown in Figure  J. The pressure
thee{ valve is pre-set to a pressure Y in etwe-n pressure X  required to
fill the printer cartridge and the limit pressure Z that the system can 



ill"!stand without ]nli lea-'S or burst such float 1 7 1?-lire, actual
l',IeSSli7e in H CJu 1 6 JAN 2006 to C 10 the system will always be
controlled between 5 and Y in normal filling conditions.  4`iith such an
arrangement, whenever pi sIre b1 : - g filling  i~CSC-I 1145 up in the
;'7.en~ Cli:=";~ to the extent the pressure is greater then J, the pressure
check valve 51 opens to allow ink to flow back, thus reducing pressure of
the system under the action of the  pump 30. When pressure Chops further to
below 1, pressure c .al the k ve -51 c1oses and the fit ing process is back
to normal. Another design aspect applicable to pressure control is the use
of a r -joint S_  at the cartridge seal area. ;'lhe -joint allows ink to
flog, straight in the pressure  regulating circuit through pressure check
valvv 51. As well understood, the print  nozzle of printer cartridge 10 is
.er till Therefore ink flow rate is substantially  low, but yet sufficient
pressure is required allowing ink to flow through the tiny  nozzle 60. As
such, it very difficult to strike a perfect balance of high pressure and
0':y' ilow rate. The T-joint allows ink p Tessure 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  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  may clog the printer cartridge's printing nozzle
should they enter the printer  cartridge 10). The main effect of It damper
is analogous to a capacitor in an  electronic circuit. It reduces noise and
smooths ink flovz into the printer cartridge  1'0. As commonly a nderstood,
ink flow at the pump outlet (being pun p out by the  pump) has gained high
pressure. The pressure increase is p ulsile as a consequence  of the pump
30. The high pressure increases Bo.; rate significantly. Although this  nigh
pressure is desired to transport the ink and force it to fill into printer
Cartridge  10, it a1sc into aces air bubbles as ink is being fo-,ccl cc of
he FL np like a jet  strean The damper SG absorbs the pubes and r,dueus
tnib'eies and I us smooths the  ink flow, ;efore it is filled into the
printer cartridge l0. It therefore, significantly  improves both, the ink
quality and fill ability of the system. When the filling is completed
successfully (i all ink from the ink chamber"  



21 in the ink replenishment cartridge 20 has been fully consumed) sensor Si
detects  flat ink is absent in the supply channel. The control electronic
picks up the signal  and stop` the ink Ming process ini,_iediately. it then
activates the final vacuum  process for a pre deter lned period of time. The
final vacuum. process ( mode d)  ,educes internal'pressure in the printer
cartridge 10 and removes ail at the nozzle  area 60. .the tin al vacuum
process also serves as a priming process to ensure that air 10 _0 30 bubbles
are removed from nozzle 60 and fills all nozzles with ink sO that it will be
read' for prnting ^_.?: edi'ately. : tie :.,.^~uced pressure in d 'e i .t r
d' cha be of the  ?minter cartridge also ensures no leaking of ink when it
is removed from u r the r' With the filling process successfully completed,
the -Control electronics -ang'e  the LED L1 to display orange color light
indicating that the filling has been  completed success'-11 11 . The start
Dutton switch bl. lx%Ill be disabled thus t1 e system  ''rill not start
another filling cycle. At this stage, the door can be opened and both  the
printer cartridge 10 and ink replenishment cartridge 20 can he taken out
from  the dewe. The printer cartridge 10 is ready to the used again and the
empty ink  tank 20 can be disposed off. As a safety/ measure, in case the
ink in the ink chamber 21 in the inn  replenishment cartridge 2"" is not
consumed completely in the pre-determined  period of time (e.g. 5 minutes),
such as when the user drops in a half used prime- cartridge (i.e. there is
still plenty of unused ink in the printer cartridge), the control
electronics will stop the filling process and perform the final vacuum
process. At  the end of the process, to control electronic change the LED
L_to display .ed  blinking light indicating that the filling has stop after
a ore-determined period of  time, in the event there is sot ething wrong to
he frilling process, the user can Tess and hold down the start button switch
Bi continuously for the pre-determined time  frame (e.g. 2 seconds), the
system will stop operation completely and the control  electronic will
change both the LED L1 and LED L3 to he blinking in red color  light
indicating that the system has been stopped in an emergency In case the
printer cartridge leaks after removing from the device or during  rmimg user
can put the printer cartridge hack into the device together with a ink
receiver, close the door SO that the system is read; with LED Ll
f1spla-'i-11h, green  light, user can press and hold down the start button
switch Di continuously for a  pre-determined period of time (e.g. 5
seconds). The system will be activated to start  the final vacuum process
only. At the end of the vacuum DloC-SS, the !s istcm  displays LLD L 1 in
orange light indicating dial the printer cartridge can be removed  from the
device and be used `or printing again. in the event that the device is
running with battery power, the control  



electronics checks for the power level and ensures it is sufficient to
complete the  entire filling cycle. If the power level is low to the extent
that it is unable to  complete one filling Cycle, the control electronic
will change LSD L2 to display a rBli h. i~..d= ,C that ho batter-, . er .3 .
ow that u58: 1. e  flaw. d _ ii :~vv~, 1 l 'v e8C i , 1angy  battery before
using it a(-,air. lie device as shoved it, Figure 6 to Figure 12 stow the
concrete realization of the concepts as shown in Figure 2 to Flour_ I0 1 6
J4N 2006  The cumulative device is provided with a live-part housing, which
is comprised of to er base noosing 110, top cover housing 120, left cover
housing  130, right cover housing 131 and back panel housing 131 Major l
.,~. iRYeLP a. components of the device are constructed with five main
parts, viz, a holder tray  140 with door cover 15P, main _frame 160, fame
linkage 16-11 and swivel needle  holder 170. In the cop cover housing 120,
the printed circuit board PCB 42 is -mounted. On  the PCB7 there exists a
sensor holder component ;Buse holder like component) tha  allows the ink
supply channel to be fixed on the '.,_. upon assembly the ink  supply passes
though two metal tubes separated apart at a short distance, The ink,  being
electrically conductive, closes the electrical circuit bet'w'een the two
metal  tubes when ink flow in the tubing system when filling, onus 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 Bi that is close to start button  121 which is fixed onto start
button spring holder 122 before attaching onto top  cover housing 120. LED
1-1 is underneath the start button 121 and LED L2 and  LED Z3 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  the lower
base housing 110, a sensor PCB 43 with sensors S2 and S3 on it, is
attached. Then the ma-,nrame 160 is securely mounted onto the lower base
housing  110. Upon assembly of the main frame 160, the frame linkage 161 are
assembled  with attaching cartridge seal holder 162 and cartridge nozzle
rubber s`ea_ 163 and  mount them securely onto the main frame 160 with all
required springs 164 and 165  in their position. Then the swivel needle
holder 1 -,10 is also assembled onto the main  frame 160. Finally, the motor
31 and pump 30 are also attached securely onto the  -Warn frame 160. With
all the components on the main frame 160 assembled, t'.1bing 90 to 96  and
connectors and check valves that link tubes 90 to 96 together are fitted to



complete the tubing circuit Then electrical wires are connected to various
electrical components such as the motor 31main power switch 41, DC; jack 133
and sensor FOB 43 teavina the other end of the main wire connector to be
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 followed by, fixing the back
panel housing 13-2. Fin'ally', the ink supply  channel with rntai mbii g
portion is -ix td in place O itO PC13 42 and the main wire 1 6 JAN 2006 is
to io connector is also attached to the main ?'CB 42. The top cover housing
120 is .now  atta- chec to complete t.,.(-- device assembly, m_,te ~  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 securel 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 ull open positron, the seating position of the printer
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. U-Merneath 'the  holder tray, there exists support legs 142 to
prevent topple over of the device due to  weight of the printer cartridge 10
and irk tank 20 or pressure applied by the user  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.  This contact is accomplished by a cam
mechanise. activated by the protruding can,  143 on the holder flay 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
rubbe seal 163 (i.e. before. the cam surfaces meeft the cartridge nozzle
rubber seal 163 is above the printer cartridge nozzle surface 60, lifted and
maintained in position by spring 165, with clearance. This ensures the
sensitive printer cartridge nozzle 60 is not damaged by the mechanical
contact and  scratches on mechanical m0:'ement. 'w'hen the cam surfaces
start to meet, the  printer cartridge 10 is stopped by a stopper 166 on the
main frame 160 with tyre  holder tray 140 continuing to slide in. The cam
surfaces meet and the frame linkage  1b1 starts to move down due to tt1P cam
ile`~ 3=.1$.--ne It brings d0~,vT, the cartridge  



nozzle rubber seal 103 io be contact with the pr nte. cartridge surface 60
an...  compresses springs 164. Or reaching a fully closed position, the ca
trdge is  securely positioned by the spri 144 on holder tray 140 and the
four springs 154  are being compressed and exert s-'l. creates a sealing
contact that  rfic enr . force that car withstand pre-determined amount :_`
ess _'Ie to prevent ink leakage during  filling process. y"t1 ire the holder
tray is sliding in, the ink replenishment cartridge 20 is also - a 371 i `P
1 J 1, -1  coming into contact 'vslC 1 the nC_u1~:; and 172 /- held on the
Sb''1 'eilT?eedl1LLer 170. Continuous ,sliding of the holder ,.ay 140 causes
the needles 171 and 172  penetrate through the rubber seal 21 and 24 that
connect into the receptacle Make,  22 and ink chamber 21 respectively, thus,
com_pieiing the fluid col: munication 10 to 15 ,C 20 1 6 JAN 2006 circuit.
The needles 171 and 117/2 are deep inside the device with safety taken into
consideration during designing off the de ice. It IS not easil teachable and
thus user  is unlikely to be hurt by the needles. The swivel needle bolder
77i, is spring loaded  with a built in spring 113 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. `0-i lien penetrating, the ink
replenishment cartridge ::t! is still moving for-;n%ard due to The
conrunuous sliding of  the holder tray 140. This causes strain on the needle
17- and 172 and rubber sea] 23  an 24 as the angle has beep cnan~Red + in
the :nov em~~ ' eat. The swivel needle holder  170 is therefore designed
tc:allo.x some degree of rotating moa-en-lent 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 he torn and its lose sealing effect on the
needle cannula thereby breaking the luid 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
2.0 is pressing on  sensor switch S2. At this stage, if power supply is on,
the LED L1 rill light as a  green color indicating the filling process can
be started. LED LI lighting in an orange color indicates the filling process
is completed  successful y, 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 16)3. Again, the, clearance  



prevents the cartridge nozzle being damaged by mechanical movement. At the
same  tu'^. the need less 171 and 172 disang'd from the rubber 23 and .~ d
24 of the :Sin  replenishment cartridge 20. The rubber is automatically self
seals back to close  holes of penetration and prevent paste in k _ ror.
leaking out of the ink  replenishment cartridge 20. Therefore, upon the door
15C being fully opened, The iuk replenishment  cartridge 20 can be dispose
,f cleanly and the pIinte_ cartridge 10 is ready If  printin The device is
also ready for the next t lling per "Sys iS-> d,0el any  ti nc later on. 1 6
JAN 106 0 CLAIMS: arms for refilling a primer 'ca-tridge, said apparatus
having a dock for the printer cartridge, a dock for an ink replenishment
cartridge of a kind having an ink receiver, an ink draw off conduit adapted
to connect suitably docked printer  cartridge to the k rec i%er of a itably
cocked ink replenishment cartridge with  Such ink receive.. an ink
replenishment draw in conduit to connect an ink re lenishm'ent Outlet  of a
suitably docked ink replenishment cartridge to the ink draw off conduit, an
appropriate ink replenishment cartridge and/or the ink replenishment draw in
conduit being adapted to allow or favour only draw off flow from the ink
replenishment cartridge outlet, a circuit completing conduit to connect the
ink draw off ccnouit (and thus  also at least part of the ink replenishment
draw in 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 irk draw of conduit and in part by at least part of the circuit  cog:
pleti condul a one way valve on the ink draw Of conduit between (i) the ink
replenishment cartridge dock and (ii) we circuii and the ink draw olf
conduit, the  valve favouring flow to the ink replenishment cartridge dock,
and a one way threshold valve o, [he circuit, w11)ereb1 a fiowv system
arisinig from auch docks and s in.  the following modes in use: an ink draw
of mode `:with the pump operating in a first direction to LLake ink from
within a docked primer cartridge into the ink receiver oi a docked ink
replenishment camidg-, the drag off mode no: involving flow via said one way
valve on the circuit, (b) a- ;:K supply mode w nth the pump operating in a
second di 



supply irk Rio: . itlin a docked ink roc ent .riment  cartridge and ,chop.
to idge into a docked p?tntei ;-, 1 6 .JAN 7806 (c) an ink re-routing mode
with the pump operating in the second  direction to route k taken into the
flow system from 'vitill a docked ink  replenishment cartridge in mode (b)
operation, such re-routing being to: (1) cycle ink in the circuit -when over
a threshold pressure of and via the one wa threshold valve on the circuit,
discharge ink to the ink re,_ er when over a threshold  pressure of the one
`:Jay threshold valve on the ink draw in  circuit via both said one way
threshold valves or both (1) and (2). 10 t; 2. Apparatus of claim 1 whe tin
the flow system is subject to. at -1 east in part; " lectr_cal comm.'--oi of
the pump arid/or : ] I ng of at lead one conduit of inc  conduiting after
being initiated whereb`; the 1101N System (i) can operate in mode (a) and
then (ii) while having at least the possibility of acting wholly or in part
in mode (c).  can operate in mode (b). 3. Apparatus as claimed in claim, I
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 of the ink
draw off mode (a)), whereby thcre is a ?raw off of some fluid  (nk and, by
a_r) 4..:i_ - ithi: a mode (h) '`riled or i r, filled cocked printer
cartridLe 4. Apparatus of claim 3 wherein there is - pror'rar :led or
electronic control of  the pump and/or ."alp-ing of at least one conduit of
the coinduiting whereby the flow  system iterates the sequence of (I) mode
(b) alone, or both modes (b) and (c), and  (II) mode (d). 5. Apparatus as
claimed of claim 1 wherein the iow system includes an  electrically
controlled pump cabal>le of operating it two dire bons. 6. Apparatus of
claim I 'wherein the pump and ,-ai,,ing in the flow sys emm, prevent'-,  any
substantial reverse flow of ink to the flow direction(s) in mode (b) yet
will allow for ink within part oft he f ow s' stem and if above a threshold
pressure;  at least some touting of illy to the ink receiver. Apparatus as
.:Named in claim I vi,ere the flow system in mode (l filters  the ink supply
prior to us passa e into a docked printer cartridge. 16 JAN ?06 



L J'J 3. Apparatus as claimed in claim 1 wherein there is an electronic
control of the  hove st, st ~n mode response to sensors capable of detecting
a _ti one or more of the presence or a docked printer cartridge, the
presence of an ink replenishment cartridge,  the status Cl 8 printer Ca,"
`fridge; the status of a docked ink replenishment  ink status in the flow
system, the integrity' of the I low System, and file in t of the f o system
,eiationship with :v one or nor:b of the  printer cartridge, the i k-
replenishment cartridge and the ink receiver. 9. Apparatus as claimed in
claim I wherein said ink replcroshnlent cartridge is  docked in the dock
therefor and said ink replenishment cartridge includes said ink  _ eceI v
er. 10. Apparatus as claimed in claim 9 wherein said flow system is
connected to one or more of the ink repien snment cartridge, the ink recei
rer and the prinfe,. cartridge by'  a cannula. In combination,  11. (Al
apparatus for refilling a printer cartridge; rB) an ink repiemsln-ncnt
cartridge; and an ink receiver, and optionally (U) a printer cartridge,
where n the appal ar -s _a to. _efil a pr ~ec carte 1g' has  t, 'j a dock
for the printer cartridge. a dock for the ink replenishment cartridge, it
dock for the ink ecei'r =an ink draw off conduit adapted to connect the or a
printer cartridge when  docked to `he ink receive an ink replenishment draw
in conduit to connect the ink replenishment outlet of  the ill repo, r_i
merit c,_t idge when docked to t; e ink draw off conduit, the _nk  replenish
cartridge and/or be Bill replenishment draw in conduit being adapted to
allow or favloll My draw Of flow from the in rienishmeri; cartridge litlet,
a circuit completing conduit to connect the ink dralw, off conduit (and thus
also 1 6 JAN 2006  at least part of the ink replenishment draw,w in conduit)
to the or a printer cartridge when docked,  a pump operable to pump in
either direction on the circuit defined in part by at  least part of the i k
draw off conduit and in part by at least part of the circuit  completing
conduit, 



a one way `.--'aloe on t be inmL draw of conduit beY~- eon (i) the ink
replenishment  cartridge dock and (ii) the circuit and the ink draw of
conduit- the valve favouring  flow to the ink replenishment cartridge dock,
and a one way threshold ,,-ale cr, the ci.'cait. whereby a flow system
arising from 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 replenishment cartridge, the draw off mode not involving flow
via  said one s1,a_, valve on the circuit, (h) an ink supply mode with the
pump operating in a second direction to supply ink from within a docked ink
replenishment cartridge into a docked  printer cartridge and (c) an ink
routing mode w kb the pump operating in the second direction to "route ink
take _ into the flow vstem from within a docked ink  replenishment cartridge
in mode (b) operation, such re-routing being to: (1) cycle ink in the
circuit when over a threshold pressure of and viathe  one way threshold
valve on the circuit, (2) discharge ink to the ink receivy when over a thrc
hold pressure of  the one war threshold valve nn the dray in circuit. via
Troth said  one way threshold valves or (3) both (1) and (2). ,<.. A
con.bma'1cn claim 1 .her' to said ink i er shrntnt c rtridge includes  said
ink re_eiver. A combination of Claim 11 or 12 wherein a said docking cannula
connects at least on.e of B . (C) ;r'.') to the Low systeir. hination  14.
:: meil'Svd of re Ming a printer cartridge, using as apparatus a
16J,?Po'2006 0 U (Bi (C) not, apparatus for refining a printer cartridge, an
ink replenishment cartr'_dge having an inkk supply eser` oir, and an irk
receiver, whether as part of the ink replenishment ,art idge or wherein the
apparatus for refilling a printer car'1  a dock for the printer cartridge, 



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 valves
each  fa;ouring flo,;: from the dock for the printer cartridge to the dock
and into the ink  recen r, an ink repleni5l:ment draw in conduit to connect
the ink replenishment outlet  of the docked ink replenishment cartridge to
the ink draw off conduit, the ink  replenishment cartridge and/or the ink
replenishment draw in conduit being adapted  to allow or favour only dr"a,v
off ?ioi'v from the ink replenishment outlet of the ink  replenishment
cartridge, a circuit completing conduit to connect the ink draw off conduit
;and thus also at least part of the ink se i i..~f~... nt draw conduit) to
the punter cartridge  when dockk a pump operable to pump in either direction
on the circuit defined in part by  at least pal, of the ink draw off conduit
and in part b at least part of the circuit  completing conduit, which method
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, al .d-(3) an ink receiver ('whether part of said ink
replenishment  rtri '' e of not)..into the appara; i  (ii) using the
apparatus, (a) drawing off at leas'. some of any ink from within The ink i
l0 '.o 1 6 JAN 2006  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 (o halting the at least net feeding of ink into the ink
reservoir of  the printer cartridge in the event'uality (i) the ink
replenishment cartridge is empty of ink, or (iii) the ink reservoir of the
printer cartridge is flail of irk; 



such halting of the supply of ink, in the eventuality that the ink
reservoir of the printer cartridge is full, involving diverting of cycling
in the conduiting ink al.read~, taken from within the ink replenishment
cartridge. 15. A method of claim 14 v,,herein step (a) and step (b) require
opposite rotation of  a pump. _d. A method as claimed in claim 14 or 15
vilriereirl, as a step (dj, there is a  relieving of pressure from within
the ink reservoir of the filled printer cartridge by  drawing off some fluid
(ink and; or air) therefrom. 17. A method as chimed in claim 14 wherein at
least one of the docks uses a cannuia.  1 .'r printer cartridge refilled at
least in part where the printer cartridge na:  been in a combination of (C)
apparatus fo refilling a printer cartridge,  an ink replenishment cartridge,
an irk receiver, and (_j) the printer cartridge, wherein the apparatus for
'.`,fill!nC a printer cartridge has  a dock for the printer cartridge, a NO
for the ink replenishment cartridge,  a cock for the ink receiver, an inli
dza)v off conduit ad `e! to connect tile docked Y into cartridge to  the ink
receiver of a docked ink r plenishment cartrid ge with such ink r_ecelver,
21 i; ,If 1 6 JAN 7906  an ink replenishment draw in conduit to connect an
ink replenishment outlet of t 'he docked ink replenishment cart_`iuge to the
ink r awc off conduit, the ink  replenishment cartridge and/or the ink
replenishment draw in conduit beig adapted to  allow or favour only draw off
llwv from the ink replenishment cartridge outlet, a Circuit completing
conduit to connect the ink draw off conduit (and thus also  at least art of
the ink eplentshmen:t draw i., conduit) to a suitably docked printer  cartr
idge a pump operable to pump in either direction on the circuit defined in
part by at  least part of the ink draw of, conduit and in part by at least
part of the circuit  completing conduit, by a method which comprises or
includes  (I) dock connecting all of (1 the ink supply reservoir of an ink
replenishment cartridge  



(2) Lthe ink reservoir of a printer cartridge, and (3) an ink receiver
(whether part of said ink replenishment  cartridge or not) into the
apparatus, and (Ii) 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, (o) supplying ink from to ink supply
reservoir of the ink  r-eplenishmen3 cartridge in tc the ink reservoir of
the printer cartridge, and (c) halting the at least net. feeding of ink into
the ink reservoir of  the printe cartridge in the eventuality (.i the ink
replenishment cartrid`e is ,pry of ink, cr (ii)the ink reservoir of the
printer cartridge is full of ink, such hAting of the supply of ink, in the
em ntualit v at the ink reservoir of t e printer  i  cartridge is uli,
involving diverting or cycling in the 'condui:ing ink already taken from
'ev llriin the ink rep eillsJ:rncnt CarillUg' 


