
METHOD OF REMOVING PARTICULATES FROM A PRINTHEAD USING
A ROTATING ROLLER Field of the Invention This
invention relates to inkjet printhead maintenance. It
has been developed primarily for facilitating
maintenance operations, such as unblocking nozzles
and/or cleaning particulates from an ink ejection face
of the printhead. Cross References to Related
Applications Various methods, systems and apparatus
relating to the present invention are disclosed in the
following US Patents/ Patent Applications filed by the
applicant or assignee of the present invention:
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application number is known. The disclosures of these
applications and patents are incorporated herein by
reference. Background of the Invention InkJet printers
are commonplace in homes and offices. However, all
commercially available inkjet printers suffer from
slow print speeds, because the printhead must scan
across a stationary sheet of paper. After each sweep
of the printhead, the paper advances incrementally
until a complete printed page is produced. It is a
goal of inkjet printing to provide a stationary
pagewidth printhead, whereby a sheet of paper is fed
continuously past the printhead, thereby increasing
print speeds greatly. The present Applicant has
developed many different types of pagewidth inkjet
printheads using MEMS technology, some of which are
described in the patents and patentapplications listed
in the cross-reference section above. The contents of
these patents and patent applications are incorporated
herein by cross-reference in their entirety.
Notwithstanding the technical challenges of producing
a pagewidth inkjet printhead, a crucial aspect of any
inkjet printing is maintaining the printhead in an
operational printing condition throughout its
lifetime. A number of factors may cause an inkjet
printhead to become non-operational and it is
important for any inkjet printer to include a strategy
for preventing printhead failure and/or restoring the
printhead to an operational printing condition in the
event of failure. Printhead failure may be caused by,
for example, printhead face flooding, dried-up nozzles
(due to evaporation of water from the nozzles - a
phenomenon known in the art as decap), or particulates
fouling nozzles. Particulates, in the form of paper
dust, are a particular problem in high-speed pagewidth
printing. This is because the paper is typically fed
at high speed over a paper guide and past the
printhead. Frictional contact of the paper with the
paper guide generates large quantities of paper dust
compared to traditional scanning inkjet printheads,
where paper is fed much more slowly. Hence, pagewidth
printheads tend to accumulate paper dust on their ink
ejection face during printing. This accumulation of
paper dust is highly undesirable. 



In the worst case scenario, paper dust blocks nozzles
on the printhead, preventing those nozzles from
ejecting ink. More usually, paper dust overlies
nozzles and partially covers nozzle apertures. Nozzle
apertures that are partially covered or blocked
produce misdirected ink droplets during printing - the
ink droplets are deflected from their intended
trajectory by particulates on the ink ejection face.
Misdirects are highly undesirable and may result in
acceptably low print quality. One measure that has
been used for maintaining printheads in an operational
condition is sealing the printhead, which prevents the
ingress of particulates and also prevents evaporation
of ink from nozzles. Commercial inkjet printers are
typically supplied with a sealing tape across the
printhead, which the user removes when the printer is
installed for use. The sealing tape protects the
primed printhead from particulates and prevents the
nozzles from drying up during transit. Sealing tape
also controls flooding of ink over the printhead face.
Aside from one-time use sealing tape on new printers,
sealing has also been used as a strategy for
maintaining printheads in an operational condition
during printing. In some commercial printers, a
gasket-type sealing ring and cap engages around a
perimeter of the printhead when the printer is idle. A
vacuum may be connected to the sealing cap and usedto
suck ink from the nozzles, unblocking any nozzles that
have dried up. However, whilst sealing/vacuum caps may
prevent the ingress of particulates from the
atmosphere, such measures do not remove particulates
already built up on the printhead. In order to remove
flooded ink from a printhead after vacuum flushing,
prior art maintenance stations typically employ a
rubber squeegee, which is wiped across the printhead.
Particulates are removed from the printhead by
flotation into the flooded ink and the squeegee
removes the flooded ink having particulates dispersed
therein. However, rubber squeegees have several
shortcomings when used with MEMS pagewidth printheads.
A typical MEMS printhead has a nozzle plate comprised
of a hard, durable material such as silicon nitride,
silicon oxide, aluminium nitride etc. Moreover, the
nozzle plate is typically relatively abrasive due to
etched features on its surface. On the one 



hand, it is important to protect the nozzle plate,
comprising sensitive nozzle structures, from damaging
exposure to the shear forces exerted by a rubber
squeegee. On the other hand, it is equally important
that a rubber squeegee should not be damaged by
contact with the printhead and reduce its cleaning
efficacy. Therefore, it would be desirable to provide
an inkjet printhead maintenance station, which does
not rely on a rubber squeegee wiping across the nozzle
plate to remove flood ink and particulates. It would
further be desirable to provide an inkjet printhead
maintenance station, which removes flooded ink and
particulates from the nozzle plate without the nozzle
plate coming into contact with any cleaning surface.
It would further be desirable to provide an inkjet
printhead maintenance station that is simple in
design, does not consume large amounts power and can
be readily incorporated into a desktop printer. It
would further be desirable to facilitate printhead
maintenance by providin an ink supply system, which
purges ink onto an ink ejection face of a printhead in
an efficient and controlled manner Summary of the
Invention In a first aspect, there is provided a
method of removing particulates from an ink ejection
face of a printhead, the method comprising the steps
of: (i) flooding the face with ink from the printhead,
thereby dispersing the particulates into the flooded
ink; and (ii) transferring the flooded ink, including
the particulates, onto a transfer surface moving past
the face,wherein the transfer surface does not contact
the face. Optionally, the transfer surface contacts
the flooded ink when moving past the face. Optionally,
the transfer surface is less than 2mm, less than 1mm
or less than 0.5 mm from the face when moving past the
face. Optionally, a sealing member is positioned
adjacent the printhead, such that at least part of the
transfer surface, the face and the sealing member
define a cavity when the transfer 



surface moves past the face. Optionally, the transfer
surface forms a fluidic seal with the sealing member.
Optionally, the transfer surface is an outer surface
of a first transfer roller. Optionally, the transfer
surface is moved past the face by rotating the roller.
Optionally, the roller is substantially coextensive
with the printhead. Optionally, the face is flooded
with ink by positively pressurizing an ink reservoir
or ink conduit supplying ink to the printhead.
Optionally, an amount and/or a period of pressure
applied to the ink reservoir or ink conduit is
controlled. Optionally, an ink conduit between the ink
reservoir and the printhead comprises a valve for
controlling an amount of ink flooded onto the face.
Optionally, the method further comprises the step of:
(iii) removing ink from the transfer surface using an
ink removal system. Optionally, the transfer surface
is an outer surface of a first transfer roller and the
ink removal system comprises a cleaning pad in contact
with the first transfer roller.Optionally, the
transfer surface is an outer surface of a first
transfer roller and the ink removal system comprises a
second transfer roller engaged with the first transfer
roller. Optionally, the second transfer roller has a
wetting surface for receiving ink from the transfer
surface. Optionally, the second transfer roller is a
metal roller. Optionally, the second transfer roller
is positioned distal from the printhead. Optionally, a
cleaning pad is in contact with the second transfer
roller. Optionally, the second transfer roller and the
cleaning pad are substantially coextensive with the
first transfer roller. hi a second aspect, there is
provided a printhead maintenance system for
maintaining a printhead in an operable condition, the
maintenance system comprising: (a) a printhead having
an ink ejection face; (b) an ink supply system
comprising a face flooding system for flooding ink
from the 



printhead onto the face; and (c) an ink transport
assembly comprising: a transfer surface for receiving
flooded ink from the face; and a transport mechanism
for feeding the transfer surface through a transfer
zone and away from the printhead, wherein the transfer
zone is adjacent to and spaced apart from the face.
Optionally, the printhead is a pagewidth inkjet
printhead. Optionally, the face flooding system
comprises a pressure system for positively
pressurizing an ink reservoir or an ink conduit
supplying ink to the printhead. Optionally, the
pressure system comprises a control system for
controlling an amount and/or a period of pressure
applied to the ink reservoir or the ink
conduit.Optionally, an ink conduit between the ink
reservoir and the printhead comprises a valve for
controlling an amount of ink flooded onto the face.
Optionally, the transfer surface is an outer surface
of a first transfer roller. Optionally, the transfer
surface is fed through the transfer zone by rotating
the roller. Optionally, the roller is substantially
coextensive with the printhead. Optionally, the
transfer zone is spaced less than 2 mm, less than 1mm
or less than 0.5 mm from the face. Optionally, a
sealing member is positioned adjacent the printhead,
such that at least part of the transfer surface, the
face and the sealing member define a cavity when the
transfer surface is fed through the transfer zone.
Optionally, the transfer surface forms a fluidic seal
with the sealing member. Optionally, the ink transport
assembly is moveable between a first position in which
the transfer surface is positioned in the transfer
zone and a second position in which the transfer
surface is positioned remotely from the printhead.
Optionally, the maintenance system further comprises:
(d) an ink removal system for removing ink from the
transfer surface. Optionally, the transfer surface is
an outer surface of a first transfer roller and the
ink 



removal system comprises a cleaning pad in contact
with the first transfer roller. Optionally, the
transfer surface is an outer surface of a first
transfer roller and the ink removal system comprises a
second transfer roller engaged with the first transfer
roller. Optionally, the second transfer roller has a
wetting surface for receiving ink from the transfer
surface.Optionally, the second transfer roller is a
metal roller. Optionally, a cleaning pad is in contact
with the second transfer roller. Optionally, the
second transfer roller and the cleaning pad are
substantially coextensive with the first transfer
roller. In a third aspect, there is provided a method
of removing flooded ink from an ink ejection face of a
printhead, the method comprising transferring the ink
onto a transfer surface moving past the face, wherein
the transfer surface does not contact the face.
Optionally, the transfer surface contacts the flooded
ink when moving past the face. Optionally, the
transfer surface is less than 1mm from the face when
moving past the face. Optionally, a sealing member is
positioned adjacent the printhead, such that at least
part of the transfer surface, the face and the sealing
member define a cavity when the transfer surface moves
past the face. Optionally, the transfer surface forms
a fluidic seal with the sealing member. Optionally,
the transfer surface is an outer surface of a first
transfer roller. Optionally, the transfer surface is
moved past the face by rotating the roller.
Optionally, the roller is substantially coextensive
with the printhead. Optionally, the face is flooded
with ink by positively pressurizing an ink reservoir
supplying ink to the printhead. Optionally, an amount
and/or a period of pressure applied to the ink
reservoir is controlled. Optionally, an ink conduit
between the ink reservoir and the printhead comprises
a valve for controlling an amount of ink flooded onto
the face.Optionally, the method further comprises
removing ink from the transfer surface using an ink
removal system. Optionally, the transfer surface is an
outer surface of a first transfer roller and the ink 



removal system comprises a cleaning pad in contact
with the first transfer roller. Optionally, the
transfer surface is an outer surface of a first
transfer roller and the ink removal system comprises a
second transfer roller engaged with the first transfer
roller. Optionally, the second transfer roller has a
wetting surface for receiving ink from the transfer
surface. Optionally, the second transfer roller is a
metal roller. Optionally, the second transfer roller
is positioned distal from the printhead. Optionally, a
cleaning pad is in contact with the second transfer
roller. Optionally, the second transfer roller and the
cleaning pad are substantially coextensive with the
first transfer roller. In a fourth aspect, there is
provided an ink supply system for an inkjet printhead
comprising: (a) an ink reservoir for storing ink; (b)
an ink conduit providing fluid communication between
the ink reservoir and the printhead; (c) a pressure
device for positively pressurizing the ink reservoir;
and (d) a valve in the ink conduit for controlling a
supply of ink to the printhead. Optionally, the ink
supply system comprises a plurality of ink reservoirs.
Optionally, each ink reservoir has a respective ink
conduit providing fluid communication between each ink
reservoir and the printhead.Optionally, each ink
conduit has a respective valve. Optionally, the valve
is a solenoid valve. Optionally, the ink supply system
further comprises a controller for controlling
operation of the pressure device and the valve.
Optionally, the ink supply system further comprises a
pressure sensor for measuring a pressure in the ink
reservoir or the ink conduit. Optionally, the pressure
sensor is in communication with the controller, the
controller being configured to control the pressure
device in response to feedback provided by the 



pressure sensor. Optionally, the controller is
configured to coordinate a printhead purge operation
using the pressure device, the pressure sensor and the
valve. Optionally, the controller is configured to
coordinate the following steps in response to a
request for printhead purging: (i) close the valve;
(ii) pressurize the ink reservoir using the pressure
device; (iii) monitor a pressure in the ink reservoir
or the ink conduit using the pressure sensor; and (iv)
open the valve for a predetermined period when a
predetermined pressure has been reached. Optionally,
the ink reservoir comprises a pressure-biasing means
for biasing a pressure in the reservoir towards a
negative pressure. Optionally, the ink reservoir
comprises an ink bag containing ink. In a fifth
aspect, there is provided an ink supply system for an
inkjet printhead comprising: (a) an ink reservoir for
storing ink;(b) an ink conduit providing fluid
communication between the ink reservoir and the
printhead; (c) a pressure device for positively
pressurizing the ink reservoir, the pressure device
comprising a compression mechanism for compressing the
ink reservoir; and (d) a valve in the ink conduit for
controlling a supply of ink to the printhead.
Optionally, the ink supply system comprises a
plurality of ink reservoirs. Optionally, each ink
reservoir has a respective ink conduit providing fluid
communication between each ink reservoir and the
printhead. Optionally, each ink conduit has a
respective valve. Optionally, the valve is a solenoid
valve. Optionally, the ink supply system further
comprises a controller for controlling operation of
the pressure device and the valve. 



Optionally, the ink supply system further comprises a
pressure sensor for measuring a pressure in the ink
reservoir or the ink conduit. Optionally, the pressure
sensor is in communication with the controller, the
controller being configured to control the pressure
device in response to feedback provided by the
pressure sensor. Optionally, the controller is
configured to coordinate a printhead purge operation
using the pressure device, the pressure sensor and the
valve. Optionally, the controller is configured to
coordinate the following steps in response to a
request for printhead purging: (i) close the valve;
(ii) pressurize the ink reservoir using the pressure
device; (iii) monitor a pressure in the ink reservoir
or the ink conduit using the pressure sensor; and(iv)
open the valve for a predetermined period when a
predetermined pressure has been reached. Optionally,
the ink reservoir comprises a pressure-biasing means
for biasing a pressure in the reservoir towards a
negative pressure. Optionally, the ink reservoir
comprises an ink bag containing ink. Optionally, the
compression mechanism comprises a compression member
for compressing abutment with a wall of the ink bag.
In a sixth aspect, there is provided an ink supply
system for an inkjet printhead comprising: (a) an ink
reservoir for storing ink, the ink reservoir being
contained in a pressurizable chamber; (b) an ink
conduit providing fluid communication between the ink
reservoir and the printhead; (c) a pressure device for
positively pressurizing the chamber, the pressure
device comprising an air compressor in fluid
communication with the chamber; and (d) a valve in the
ink conduit for controlling a supply of ink to the
printhead. 



Optionally, the ink supply system comprises a
plurality of ink reservoirs. Optionally, each ink
reservoir has a respective ink conduit providing fluid
communication between each ink reservoir and the
printhead. Optionally, each ink conduit has a
respective valve. Optionally, the valve is a solenoid
valve. Optionally, the ink supply system further
comprises a controller for controlling operation of
the pressure device and the valve. Optionally, the ink
supply system further comprises a pressure sensor for
measuring a pressure in the ink reservoir or the ink
conduit.Optionally, the pressure sensor is in
communication with the controller, the controller
being configured to control the pressure device in
response to feedback provided by the pressure sensor.
Optionally, the controller is configured to coordinate
a printhead purge operation using the pressure device,
the pressure sensor and the valve. Optionally, the
controller is configured to coordinate the following
steps in response to a request for printhead purging:
(i) close the valve; (ii) pressurize the ink reservoir
using the pressure device; (iii) monitor a pressure in
the ink reservoir or the ink conduit using the
pressure sensor; and (iv) open the valve for a
predetermined period when a predetermined pressure has
been reached; Optionally, the air compressor is
configurable for negatively pressurizing the pressure
chamber. Optionally, the ink reservoir comprises an
ink bag containing ink. In a seventh aspect, there is
provided an ink supply system for an inkjet printhead
comprising: (a) an ink reservoir for storing ink, the
ink reservoir being contained in a pressurizable 



chamber; (b) an ink conduit providing fluid
communication between the ink reservoir and the
printhead; (c) an air compressor in fluid
communication with the chamber; and (d) a valve
switchable between a positively-pressurizing
configuration and a negativelypressurizing
configuration, thereby providing active control of ink
pressure in the ink reservoir.Optionally, the ink
supply system comprises a plurality of ink reservoirs.
Optionally, each ink reservoir has a respective ink
conduit providing fluid communication between each ink
reservoir and the printhead. Optionally, the
switchable valve is a solenoid valve. Optionally, the
ink supply system further comprises a controller for
controlling operation of the air compressor and the
switchable valve. Optionally, the ink supply system
further comprises a pressure sensor for measuring a
pressure in the ink reservoir or the ink conduit.
Optionally, the pressure sensor is in communication
with the controller, the controller being configured
to control the air compressor and the switcable valve
in response to feedback provided by the pressure
sensor. Optionally, the switchable valve is positioned
in an air conduit between the air compressor and the
chamber. Optionally, in the positively-pressurizing
configuration, the switchable valve connects an outlet
of the air compressor to the chamber. Optionally, in
the negatively-pressurizing configuration, the
switchable valve connects an inlet of the air
compressor to the chamber. Optionally, the ink
reservoir comprises an ink bag containing ink.
Optionally, the ink conduit has a respective ink valve
for controlling a supply of ink to the printhead.
Optionally, the ink conduit has a respective ink valve
for controlling a supply of ink to the 



printhead, and the controller is configured for
controlling operation of the ink valve.In an eighth
aspect, there is provided a method of purging ink from
an inkjet printhead, the printhead being in fluid
communication with an ink reservoir via an ink conduit
having a valve, the method comprising: (i) closing the
valve; (ii) positively pressurizing the ink reservoir
using a pressure device; and (iii) opening the valve
for a predetermined period, thereby purging ink from
the printhead and flooding an ink ejection face of the
printhead. Optionally, the printhead is in fluid
communication with a plurality of ink reservoirs.
Optionally,a respective ink conduit provides fluid
communication between each ink reservoir and the
printhead. Optionally, each ink conduit has a
respective valve. Optionally, the valve is a solenoid
valve. Optionally, operation of the pressure device
and the valve is controlled using a controller.
Optionally, the method further comprises measuring a
pressure in the ink reservoir or the ink conduit using
a pressure sensor. Optionally, the method further
comprises controlling the pressure device in response
to feedback provided by the pressure sensor to the
controller. Optionally, the method further comprises
coordinating a printhead purge operation using the
pressure device, the pressure sensor and the valve.
Optionally, the method further comprises the step of
monitoring a pressure in the ink reservoir or the ink
conduit using the pressure sensor, and opening the
valve when a predetermined pressure has been
reached.Optionally, the ink reservoir comprises a
pressure-biasing means for biasing a pressure in the
reservoir towards a negative pressure. Optionally, the
ink reservoir comprises an ink bag containing ink.
Optionally, the method further comprises the step of
transferring the flooded ink onto a transfer surface
moving past the face, wherein the transfer surface
does not contact the face. 



Optionally, the transfer surface is an outer surface
of a roller. Optionally, the transfer surface is moved
past the face by rotating the roller. Optionally, the
method further comprises the step of removing ink from
the transfer surface using an ink removal system.
Optionally, the pressure device comprises a
compression mechanism. Optionally, the pressure device
comprises an air compressor. In a ninth aspect, there
is provided an ink supply system for an inkjet
printhead comprising: (a) an ink reservoir for storing
ink; (b) an ink conduit providing fluid communication
between the ink reservoir and the printhead; and (c) a
hammer mechanism for compressing part of the ink
conduit. Optionally, the ink supply system comprises a
plurality of ink reservoirs. Optionally, each ink
reservoir has a respective ink conduit providing fluid
communication between each ink reservoir and the
printhead. Optionally, the ink supply system further
comprises: (d) a conduit expander for expanding the
part of the ink conduit.Optionally, the conduit
expander is positioned within the ink conduit.
Optionally, the conduit expander is resiliently biased
towards an expanded configuration. Optionally, the
conduit expander comprises a diaphragm, a balloon or a
spring. Optionally, the hammer mechanism comprises a
hammer head for urging abutment with a wall of the
part of the conduit. Optionally, a volume of the part
of the conduit is defined by a position of the hammer
head. Optionally, the hammer mechanism comprises a
spring-loading mechanism for priming the hammerhead.
Optionally, the spring-loading mechanism comprises a
release mechanism for releasing a primed hammer head. 



Optionally, the spring-loading mechanism has a
plurality of spring-loaded configurations. Optionally,
each spring-loaded configuration has an associated
printhead purging pressure. Optionally, each
spring-loaded configuration has an associated
printhead purging volume. Optionally, the ink supply
system further comprises a controller for controlling
operation of the hammer mechanism. Optionally, the ink
supply system further comprises: (e) a first valve in
the ink conduit positioned between the ink reservoir
and the conduit expander. Optionally, the ink supply
system further comprises:(f) a second valve in the ink
conduit positioned between the conduit expander and
the printhead. Optionally, the first and second valves
are pinch valves. Optionally, the ink supply system
further comprises a controller for controlling
operation of the hammer mechanism, the first valve and
the second valve. Optionally, the controller is
configured to coordinate a printhead purge operation
using the hammer mechanism, the first valve and the
second valve. m a tenth aspect, there is provided a
method of purging ink from an inkjet printhead, the
printhead being in fluid communication with an ink
reservoir via an ink conduit, the method comprising
compressing part of the ink conduit using a hammer
mechanism, thereby purging ink from the printhead and
flooding an ink ejection face of the printhead.
Optionally, the printhead is in fluid communication
with a plurality of ink reservoirs via a plurality of
ink conduits. Optionally, the method further comprises
expanding the part of the ink conduit prior to
compressing using the hammer mechanism. Optionally, a
conduit expander is positioned within the ink conduit
for expanding the part of the ink conduit. Optionally,
the conduit expander is biased towards an expanded
configuration. Optionally, the conduit expander
comprises a diaphragm, a balloon or a spring. 



Optionally, the hammer mechanism comprises a hammer
head for urging abutment with a wall of the part of
the conduit. Optionally, a volume of the part of the
conduit is defined by a position of the hammer
head.Optionally, the hammer mechanism comprises a
spring-loading mechanism for priming the hammer head.
Optionally, the ink conduit comprises a first valve
positioned between the ink reservoir and the conduit
expander. Optionally, the ink conduit comprises a
second valve positioned between the conduit expander
and the printhead. Optionally, the first and second
valves are pinch valves. Optionally, the purging
comprises the steps of: (i) configuring the ink supply
system such that the first valve is open and the
second valve is closed; (ii) priming the hammer
mechanism and expanding the part of the ink conduit;
(iii) closing the first valve; (iv) opening the second
valve; and (v) releasing the hammer mechanism, thereby
compressing the part of the ink conduit and purging
the printhead. Optionally, priming the hammer
mechanism in step (ii) causes expansion of the part of
the ink conduit due to a bias of a conduit expander in
the ink conduit. Optionally, all the steps are
controlled by a controller communicating with the
hammer mechanism and the first and second valves.
Optionally, an extent of priming is controlled by the
controller, thereby controlling a purge pressure
and/or a purge volume. Optionally, the controller
receives feedback from the printhead relating to a
purge pressure and/or purge volume
required.Optionally, the controller determines a
required purge pressure and/or purge volume based on a
period in which the printhead has been idle. 



In an eleventh aspect, there is provided a method of
removing particulates from an ink ejection face of a
printhead, the method comprising the steps of: (i)
flooding the face with ink from the printhead, thereby
dispersing the particulates into the flooded ink; and
(ii) transferring the flooded ink, including the
particulates, onto a disposable sheet moving through a
maintenance zone adjacent the face, wherein the sheet
does not contact the face. Optionally, the sheet
contacts the flooded ink when moving past the face.
Optionally, flooded ink is wicked onto the sheet.
Optionally, the sheet is a paper sheet. Optionally,
the sheet has a high absorbency for absorbing the ink.
Optionally, the sheet is different from print media
used for printing. Optionally, the sheet is less than
2mm, less than 1mm or less than 0.5 mm from the face
when moving past the face. Optionally, a sealing
member is positioned adjacent the printhead, such that
at least part of the sheet, the face and the sealing
member define a cavity when the sheet moves past the
face. Optionally, the face is flooded with ink by
positively pressurizing an ink reservoir or ink
conduit supplying ink to the printhead. Optionally, an
amount and/or a period of pressure applied to the ink
reservoir or ink conduit is controlled.Optionally, an
ink conduit between the ink reservoir and the
printhead comprises a valve for controlling an amount
of ink flooded onto the face. Optionally, the method
further comprises the step of: (iii) expelling the
sheet from a printer comprising the printhead.
Optionally, the sheet is fed past the face using a
feed mechanism. Optionally, the sheet is manually fed
past the face. Optionally, the printhead has an
associated print zone through which print media are
fed 



for printing. Optionally, the maintenance zone is
nearer the face than the print zone. In a twelfth
aspect, there is provided a method of removing flooded
ink from an ink ejection face of a printhead, the
method comprising transferring the ink onto a
disposable sheet moving past the face, wherein the
sheet does not contact the face. Optionally, the sheet
contacts the flooded ink when moving past the face.
Optionally, flooded ink is wicked onto the sheet.
Optionally, the sheet is a paper sheet. Optionally,
the sheet has a high absorbency for absorbing the ink.
Optionally, the sheet is different from print media
used for printing. Optionally, the sheet is less than
2mm, less than 1mm or less than 0.5 mm from the face
when moving past the face.Optionally, a sealing member
is positioned adjacent the printhead, such that at
least part of the sheet, the face and the sealing
member define a cavity when the sheet moves past the
face. Optionally, the face is flooded with ink by
positively pressurizing an ink reservoir or ink
conduit supplying ink to the printhead. Optionally, an
amount and/or a period of pressure applied to the ink
reservoir or ink conduit is controlled. Optionally, an
ink conduit between the ink reservoir and the
printhead comprises a valve for controlling an amount
of ink flooded onto the face. Optionally, the method
further comprises the step of expelling the sheet from
a printer comprising the printhead. Optionally, the
sheet is fed past the face using a feed mechanism.
Optionally, the sheet is manually fed past the face.
Optionally, the printhead has an associated print zone
through which print media are fed for printing.
Optionally, the maintenance zone is nearer the face
than the print zone. 



Li a thirteenth aspect, there is provided a printhead
maintenance system for maintaining a printhead in an
operable condition, the maintenance system comprising:
(a) a printhead having an ink ejection face; (b) an
ink supply system comprising a face flooding system
for flooding ink from the printhead onto the face; and
(c) a sheet feed arrangement for feeding a disposable
sheet through a maintenance zone spaced apart from the
face; and (d) a print media feed arrangement for
feeding print media through a print zone, wherein the
maintenance zone is nearer the face than the print
zone.Optionally, the printhead is a pagewidth inkjet
printhead. Optionally, the face flooding system
comprises a pressure system for positively
pressurizing an ink reservoir or an ink conduit
supplying ink to the printhead. Optionally, the
pressure system comprises a control system for
controlling an amount and/or a period of pressure
applied to the ink reservoir or the ink conduit.
Optionally, an ink conduit between the ink reservoir
and the printhead comprises a valve for controlling an
amount of ink flooded onto the face. Optionally, the
sheet is a disposable sheet. Optionally, the sheet
contacts flooded ink when moving past the face.
Optionally, the flooded ink is wicked onto the sheet.
Optionally, the sheet is a paper sheet. Optionally,
the sheet has a high absorbency for absorbing the ink.
Optionally, the sheet is different from the print
media. Optionally, the maintenance zone is spaced less
than 2mm, less than 1mm or less than 0.5 mm from the
face. Optionally, a sealing member is positioned
adjacent the printhead, such that at least part of the
sheet, the face and the sealing member define a cavity
when the sheet moves past the face. Optionally, the
sheet feed arrangement comprises a sheet feed
mechanism for 



automatically feeding the sheet through the
maintenance zone.Optionally,the sheet feed arrangement
is configured for manually feeding the sheet through
the maintenance zone. Optionally, the sheet feed
arrangement is configured to expel the disposable
sheet from a printer comprising the maintenance
system. In a fourteenth aspect, there is provided an
ink supply system for purging an inkjet printhead, the
ink supply system comprising: (a) a first ink
reservoir for supplying printing ink to the printhead;
(b) a second ink reservoir for supplying purging ink
to the printhead; and (c) a valve having a plurality
of configurations, wherein: in a first configuration
the valve provides fluid communication between the
printhead and the first ink reservoir via a first ink
conduit; and in a second configuration the valve
provides fluid communication between the printhead and
the second ink reservoir via a second ink conduit.
Optionally, in a third configuration, the valve seals
the printhead from from the first and second ink
reservoirs. Optionally, the first ink reservoir
comprises a pressure-biasing means for biasing a
pressure in the reservoir towards a negative pressure.
Optionally, the ink supply system further comprises:
(d) a pressure device for positively pressurizing the
second ink reservoir. Optionally, the valve is a
solenoid valve. Optionally, the ink supply system
further comprises a controller for controlling
operation of the valve. Optionally, the ink supply
system further comprises a controller for controlling
operation of the valve and the pressure
device.Optionally, the controller is configured to
coordinate a printhead purging operation using the
pressure device and the valve. Optionally, the
printing ink is identical to the purging ink.
Optionally, the ink supply system comprises a
plurality of first ink reservoirs, each first 



reservoir having a respective second reservoir and a
respective valve. In a fifteenth aspect, there is
provided a method of purging and printing from an
inkjet printhead, the method comprising the steps of:
(i) fluidically connecting the printhead to a second
ink reservoir containing purging ink; (ii) purging the
printhead using the purging ink, thereby flooding an
ink ejection face of the printhead; (iii) removing the
flooded ink from the ink ejection face; (iv)
fluidically connecting the printhead to a first
reservoir containing printing ink; and (v) printing
from the printhead using the printing ink. Optionally,
the fluidic connections are made by means of a valve
having a plurality of configurations. Optionally, the
method comprises the further step of sealing the
printhead from the first and second ink reservoirs by
fluidically connecting the printhead to a seal.
Optionally, the first ink reservoir comprises a
pressure-biasing means for biasing a pressure in the
reservoir towards a negative pressure. Optionally, the
purging step is performed by positively pressurizing
the second ink reservoir. Optionally, the second ink
reservoir has an associated pressure device for
positively pressurizing the second ink
reservoir.Optionally, operation of the valve is
controlled by a controller. Optionally, at least step
(i) to (iv) are controlled by a controller.
Optionally, the printing ink is identical to the
purging ink. Optionally, the printhead is fluidically
connected to a plurality of second reservoirs in step
(i), and the printhead is fluidically connected to a
plurality of first reservoirs in step (iv).
Optionally, the flooded ink is removed by a disposable
sheet being fed past the ink ejection face. 



Optionally, the sheet contacts the flooded ink when
moving past the face. Optionally, flooded ink is
wicked onto the sheet. Optionally, the sheet is a
paper sheet. Optionally, the sheet has a high
absorbency for absorbing the ink. Optionally, the
sheet is different from print media used for printing.
In a sixteenth aspect, there is provided a printhead
assembly comprising: (a) an inkjet printhead; and (b)
a plurality of ink reservoirs in fluid communication
with nozzles in the printhead, wherein at least one of
the ink reservoirs contains a cleaning liquid for
cleaning an ink ejection face of the printhead.
Optionally, the cleaning liquid is water, a dyeless
ink base, an aqueous surfactant solution or an aqueous
glycol solution. Optionally, the printhead assembly
further comprises: (c) a pressure device for
positively pressurizing the ink reservoir containing
the cleaning liquid.Optionally, the printhead assembly
further comprises: (d) an ink conduit providing fluid
communication between the ink reservoir and the
printhead; and (e) a valve in the ink conduit for
controlling a supply of cleaning liquid to the
printhead. Optionally, the valve is a solenoid valve.
Optionally, the printhead assembly further comprises a
controller for controlling operation of the pressure
device and the valve. Optionally, the printhead
assembly further comprises a pressure sensor for
measuring a pressure in the ink reservoir or the ink
conduit. Optionally, the pressure sensor is in
communication with the controller, the controller
being configured to control the pressure device in
response to feedback provided by the pressure sensor. 



Optionally, the controller is configured to coordinate
a printhead purging/cleaning operation using the
pressure device, the pressure sensor and the valve.
Optionally, the controller is configured to coordinate
the following steps in response to a request for
printhead purging/cleaning: (i) close the valve; (ii)
pressurize the ink reservoir containing the cleaning
liquid using the pressure device; (iii) monitor a
pressure in the ink reservoir or the ink conduit using
the pressure sensor; and (iv) open the valve for a
predetermined period when a predetermined pressure has
been reached, thereby flooding an ink ejection face of
the printhead with cleaning liquid. Optionally, each
ink reservoir comprises a pressure-biasing means for
biasing a pressure in the reservoir towards a negative
pressure.Optionally, each ink reservoir comprises an
ink bag. In a seventeenth aspect, there is provided a
method of cleaning an ink ejection face of an inkjet
printhead, the method comprising the steps of: (i)
supplying cleaning liquid to the printhead via an ink
conduit in fluid communication with nozzles in the
printhead; and (ii) purging the cleaning liquid from
the printhead, thereby flooding the face with cleaning
liquid. Optionally, the cleaning liquid is water, a
dyeless ink base, an aqueous surfactant solution or an
aqueous glycol solution. Optionally, the printhead is
in fluid communication with a plurality of ink
reservoirs, at least one of the reservoirs containing
the cleaning liquid. Optionally, the purging comprises
positively pressurizing the ink reservoir containing
the cleaning liquid. Optionally, an ink conduit
between the printhead and the ink reservoir containing
cleaning liquid has a valve. 



Optionally, the ink reservoir is pressurized using a
pressure device, and operation of the pressure device
and the valve is controlled using a controller.
Optionally, the method further comprises measuring a
pressure in the ink reservoir or the ink conduit using
a pressure sensor. Optionally, the method further
comprises controlling the pressure device in response
to feedback provided by the pressure sensor.
Optionally, the method further comprises coordinating
a printhead purging/cleaning operation using the
pressure device, the pressure sensor and the
valve.Optionally, the method further comprises the
step of monitoring a pressure in the ink reservoir or
the ink conduit using the pressure sensor, and opening
the valve when a predetermined pressure has been
reached. Optionally, each ink reservoir comprises a
pressure-biasing means for biasing a pressure in the
reservoir towards a negative pressure. Optionally,
each ink reservoir comprises an ink bag. Optionally,
the method further comprises the step of transferring
the flooded cleaning liquid onto a transfer surface
moving past the face, wherein the transfer surface
does not contact the face. Optionally, the transfer
surface is an outer surface of a roller. Optionally,
the transfer surface is moved past the face by
rotating the roller. As used herein, the term
"flooding" in connection with printheads is intended
to mean deliberately flooding ink across a face of the
printhead. It does not include firing ink droplets
from nozzles, which may coincidentally cause some
degree of flooding. As used herein, the term "ink"
refers to any liquid fed from an ink reservoir to the
printhead and ejectable from nozzles in the printhead.
The ink may be a traditional cyan, magenta, yellow or
black ink. Alternatively, the ink may be an infrared
ink, Alternatively, the ink may be a cleaning liquid
(e.g. water, dyeless ink base, surfactant solution,
glycol solution etc.) which is not used for printing,
but instead used specifically for cleaning the ink
ejection face of the printhead. 



The maintenance systems, ink supply systems and
methods of the present application advantageously
allow particulates to be removed from a printhead,
whilst avoiding contact of the printhead with an
external cleaning device. Hence, unlike prior art
squeegee-cleaning methods, the unique cleaning action
of the present invention does not impart any shear
forces across the printhead and does not damage
sensitive nozzle structures. Moreover, the transfer
surface in the present invention, which does not
comeinto contact with the printhead, is not damaged by
the printhead and can therefore be used repeatedly
whilst maintaining optimal cleaning action. A further
advantage of the maintenance system is that it has a
simple design, which can be manufactured at low cost
and typically consumes very little power. The suction
devices of the prior art require external pumps, which
add significantly to the cost and power consumption of
prior art printers. A further advantage of the
maintenance system and method is that it consumes
relatively little ink compared to prior art suction
devices. Brief Description of the Drawings Specific
forms of the present invention will be now be
described in detail, with reference to the following
drawings, in which:- Figure 1 is a schematic view of a
printhead maintenance system; Figure 2 is a schematic
view of the printhead maintenance system shown in
Figure 1 with ink flooded across the printhead; Figure
3 is a schematic view of the printhead maintenance
system shown in Figure 2 with the transfer surface
positioned in the transfer zone; Figure 4 is a
enlarged view of the transfer zone in Figure 3; Figure
5 is a section through line A-A of the printhead
maintenance station shown in Figure 7; Figure 6 a
section through line B-B of the printhead maintenance
station shown in Figure 7; Figure 8 is a front view of
a printhead maintenance station; 



Figure 9 is an exploded perspective view of the
printhead maintenance station shown in Figure 8;
Figure 10 is a schematic view of an alternative
printhead maintenance system; Figure 1IA is a
schematic view of an ink supply system with
compression mechanism; Figure 1IB is a longitudinal
section through an ink bag for use in the ink supply
system shown in Figure 11; Figure 12 is a schematic
view of an ink supply system with air compressor in a
positively-pressurizing configuration; Figure 13 is a
schematic view of the ink supply system shown in
Figure 12 in a negatively-pressurizing configuration;
Figure 14 is a schematic view of an ink supply system
with hammer mechanism; Figure 15 is a schematic view
of the ink supply system shown in Figure 14 with the
hammer mechanism primed; Figure 16 is a schematic view
of the ink supply system shown in Figure 14
immediately prior to purging; Figure 17 is a schematic
view of the ink supply system shown in Figure 14
immediately after purging; Figure 18 is a schematic
view of the ink supply system shown in Figure 14 in a
normal printing configuration; Figure 19 is an
enlarged schematic view of the hammer mechanism primed
for a small purge; Figure 20 is an enlarged schematic
view of the hammer mechanism primed for a medium
purge; Figure 2 1 is an enlarged schematic view of the
hammer mechanism primed for a large purge; Figure 22
is a schematic view of an ink supply system with
separate printing and purging reservoirs; and 



Figure 23 is a schematic view of an ink supply system
with a separate cleaning liquid reservoir. Detailed
Description of Specific Embodiments Printhead
Maintenance System Comprising Maintenance Roller
Referring to Figure 1, there is shown a printhead
maintenance system 1 for maintaining a printhead 2 in
an operable condition. Throughout the lifetime of the
printhead 2, nozzles may become blocked with a viscous
plug of ink during periods when the printhead is idle.
This is a phenomenon known in the art as decap and
invariably leads to the sub-optimal printing.
Alternatively, paper dust may build up on the ink
ejection face 3 of the printhead 2, leading to
misdirected ink droplets from partially obscured
nozzles or even blocked nozzles. The printhead
maintenance system 1 is configured to maintain the
printhead in an optimal operating condition by
unblocking any blocked nozzles and/or removing
particulates from the ink ejection face 3. The
printhead maintenance system 1 comprises a plurality
of ink reservoirs 4a, 4b, 4c and 4d, each supplying
ink to the printhead 2 via respective ink conduits 5a,
5b, 5c and5d. The printhead 2 is attached to an ink
manifold 6, which directs ink supplied by the ink
conduits 5a, 5b, 5c and 5d into a backside of the
printhead. A plurality of solenoid valves 7a, 7b, 7c
and 7d are positioned in respective ink conduits 5a,
5b, 5c, 5d. The valves may be opened and closed to
control a flow of ink to the printhead 2. The ink
reservoirs 4a, 4b, 4c and 4d communicate with a
pressure system 10, which is used to pressurize the
ink reservoirs. The pressure system 10 may be
configured to allow independent control of the
pressure inside each ink reservoir independently.
Alternatively, the pressure system may be configured
to control the pressure inside the plurality of ink
reservoirs together. Since the pressure system 10
positively pressurizes the ink reservoirs 4a, 4b, 4c
and 4d, it can be used to purge ink out of nozzles in
the printhead 2 and onto the ejection face 3. Hence,
the pressure system 10, in cooperation with the ink
reservoirs 4 and ink conduits 5, defines a face
flooding system. 



Still referring to Figure 1, there is also shown a
first transfer roller 20 comprising a stainless steel
core roller 2 1 having an outer transfer film 22. A
resiliency deformable intermediate layer 23 is
sandwiched between the transfer film 22 and the core
roller 2 1. The first transfer roller 20 is
coextensive with the printhead 2, which is a pagewidth
inkjet printhead. Hence, the metal roller 2 1 provides
rigidity in the first transfer roller 20 along its
entire length. An outer surface of the transfer film
22 defines a transfer surface 24, which receives
flooded ink during printhead maintenance operations.
The intermediate layer 23 provides resilient support
for the transfer film 22, thereby allowing resilient
engagement between the transfer surface 24 and an ink
removal system (not shown in Figure 1). The first
transfer roller 20 is moveable into a printhead
maintenance position in which the transfer surface 24
is positioned in a transfer zone. When positioned in
the transfer zone, the transfer surface 24 is adjacent
to but not in contact with the ink ejection face 3 of
the printhead 2. The transfer surface 24 may or may
not be in contact with a sealing member 8 bonded along
an edge portion of the printhead 2 when it is
positioned in the transfer zone. As shown in Figure 1,
the first transfer roller 24 is in an idle position
with the transfer surface 24 being positioned distal
from the printhead 2. The first transfer roller is
also rotatable about its longitudinal axis so as to
allow the transfer surface 24 to be fed through the
transfer zone and away from the printhead 2. Rotation
of the first transfer roller 20 is provided by means
of a transport mechanism (not shown in Figure 1),
operatively connected to the core roller 2 1. The
transport mechanismtypically comprises a simple motor
operatively connected to the core roller 2 1 via a
gear mechanism. A method of maintaining the printhead
2 in an operable condition will now be described with
reference to Figures 1 to 5. Initially, as shown in
Figure 1, the first transfer roller 20 is in an idle
position, with the transfer surface 24 distal from the
printhead 2. With the first transfer roller 20 still
in its idle position, the valves 7a, 7b, 7c and 7d are
closed and the pressure system 10 is actuated to exert
a positive pressure on the ink reservoirs 4a, 



4b, 4c and 4d. Then, once a predetermined pressure has
been reached inside the ink reservoirs (typically
about 30 kPa), the valves 7a, 7b, 7c and 7d are opened
for a brief period (typically about 150 ms). Opening
of the valves 7a, 7b, 7c and 7d causes ink 30 to purge
from nozzles in the printhead 2 onto the ink ejection
face 3 (Figure 2). This purging unblocks any decapped
nozzles in the printhead 2 containing a plug of
viscous ink. Once purging is complete and the face 3
is flooded with ink 30, the positive pressure applied
by the pressure system 10 is released. Turning now to
Figure 3, the first transfer roller 20 is then moved
into the printhead maintenance position, in which the
transfer surface 24 is positioned in a transfer zone
adjacent the ink ejection face 3. Typically, a minimum
distance between the transfer zone and the ink
ejection face 3 is less than about 2 mm, or less than
about 1mm, or less than about 0.5 mm. As shown more
clearly in Figure 4, the transfer surface 24, when
positioned in the transfer zone, forms a fluidic seal
with the sealing member 8 by virtue of a meniscus 31
pinning between the two surfaces. The flooded ink 30
contains particulates 32 of paper dust, which have
lifted from the ink ejection face 3 by flotation. The
flooded ink 30, including its dispersed particulates
32, is then transferred onto the transfer surface 24
by rotating the first transfer roller 20, thereby
feeding the transfer surface through the transfer zone
and away from the printhead 2. The transfer film 22
may be a plastics film comprised of polyethylene,
polypropylene, polycarbonates, polyesters or
polyacrylates. Typically, the transfer film is
comprised of a wetting or hydrophilic material to
maximize transfer of ink 30 onto the transfer surface
24. Accordingly, the transfer film 22 may be comprised
of a hydrophilic polymer or, alternatively, the
transfer surface 24 may be coated with a hydrophilic
coating {e.g. silica particle coating) to impart
wetting properties. As shown in Figures 3 and 4, the
first transfer roller is rotated anticlockwise so that
the transfer surface 24 transports flooded ink 30 away
from the side of the printhead 2 nothaving the sealing
member 8 bonded thereto. This arrangement maximizes
the efficacy of 



ink transfer. Referring now to Figure 5, there is
shown the printhead maintenance system 1 after
completion of a printhead maintenance operation. The
transfer surface 24 has collected the flooded ink 30,
and the ink ejection face 3 is clean, free of any
particulates and has unblocked nozzles. The ink 30
collected on the transfer surface 24 is removed by an
ink removal system, which is not shown in Figures 1 to
5, but which will now be described in detail with
reference to Figures 6 to 9. Referring initially to
Figure 6, a maintenance station 50 comprises a first
transfer roller 20, as described above, engaged with a
stainless steel second transfer roller 51. An
absorbent cleaning pad 52 is in contact with the
second transfer roller. The second transfer roller 5 1
and cleaning pad 52 together form the ink removal
system. Ink is received from the first transfer roller
20 and deposited onto the cleaning pad 52 via the
highly wetting surface of the second transfer roller
51. It is, of course, possible for the second transfer
roller 5 1 to be absent in the ink removal system, and
for the cleaning pad 52 to be in direct contact with
the first transfer roller 20. Such an arrangement is
clearly contemplated within the scope of the present
invention. However, the use of a metal second transfer
roller 5 1 has several advantages. Firstly, metals
have highly wetting surfaces (with contact angles
approaching 0), ensuring complete transfer of ink from
the first transfer roller 20 onto the second transfer
roller 51. Secondly, the metal second transfer roller
51, unlike a directly contacted cleaning pad, does not
generate high frictional forces on the transfer
surface 24. The metal second transfer roller 5 1 can
slip relatively easily past the cleaning pad 52, which
reduces the torque requirements of a motor (not shown)
driving the rollers and preserves the lifetime of the
transfer surface 24. Thirdly, the rigidity of the
second transfer roller 5 1 provides support for the
first transfer roller 20 and minimizes any bowing.
This is especially important for pagewidth printheads
and their corresponding pagewidth maintenance 



stations. As shown more clearly in Figure 9, the first
transfer roller 20, second transfer roller 5 1 and
cleaning pad 52 are all mounted on a moveable chassis
53. The chassis 53 is moveable perpendicularly with
respect to the ink ejection face 3, such that the
transfer surface 24 can be moved into and out of the
transfer zone. The chassis 53, together with allits
associated components, is contained in a housing 54.
The chassis 53 is slidably moveable relative to the
housing 54. The chassis 53 further comprises
engagement formations in the form of lugs 55 and 56,
positioned at respective ends of the chassis. These
lugs 55 and 56 are provided to slidably move the
chassis 53 upwards and downwards relative to the
printhead 2 by means of an engagement mechanism (not
shown). Typically the engagement mechanism will
comprise a pair of arms engaged with the lugs 55 and
56, and arranged so that rotational movement of the
arms imparts a sliding movement of the chassis 53 via
a camming engagement with the lugs. Referring now to
Figure 7, it can be seen that rotation of the first
and second transfer rollers 20 and 5 1 is via a
suitable gear arrangement. A main drive gear 57,
operatively mounted at one end of the second transfer
roller 51, drives a subsidiary drive gear 58,
operatively mounted at one end of the first transfer
roller 20, via intermeshing idler gears 59 and 60. A
flipper gear wheel (not shown), driven by a drive
motor (not shown) can intermesh with the main drive
gear 58 through a slot 6 1 in the housing 54 (see
Figures 8 and 9). Hence, the gear arrangement
comprising the main drive gear 57, subsidiary drive
gear 58 and idler gears 59 and 60 forms part of a
transport mechanism, which rotates the first and
second transfer rollers 20 and 5 1 synchronously,
thereby feeding the transfer surface 24 through the
transfer zone. Printhead Maintenance Usins Disposable
Sheet An alternative form of the printhead maintenance
system 1 described above employs a disposable sheet
for removing the flooded ink 30 from the ink ejection
face 3. Referring to Figure 10, there is shown a
printhead maintenance system 60 



comprising an ink supply system suitable for purging,
as described above. The ink supply system comprises
ink reservoirs 4a, 4b, 4c and 4d, pressure device 10,
ink conduits 5a, 5b, 5c and 5d, valves 7a, 7b, 7c and
7d, ink manifold 6 and printhead 2 having ink ejection
face 3. However, instead of the transfer roller 20, a
disposable sheet 6 1 is used to remove flooded ink 30
from the ink ejection face 3 by wicking the ink onto
the sheet. The disposable sheet 6 1 is typically a
one-time use sheet of paper having a high absorbency.
The sheet 6 1 is fed through a maintenance zone
adjacent to and spaced apart from the face 3 by a
sheet feed arrangement 62.The sheet 6 1 follows a
different path from normal print media used for
printing. Print media (not shown) are fed through a
print zone 63 by a media feed arrangement 64. As shown
in Figure 10, the print zone 63 is further from the
face 3 than the maintenance zone through which the
disposable sheet 6 1 is fed. The sheet feed
arrangement 62 may be configured for either manual or
automated feeding of the sheet 61. Typically, once the
sheet 6 1 has collected the flooded ink 30, it is
expelled through a slot in a printer by the sheet feed
arrangement 62. The user can then pull the sheet 6 1
from the printer and dispose of it accordingly.
Purging and sheet feeding may be coordinated by a
controller in an analogous fashion to that described
above in connection with printhead maintenance system
1. Pursing Using Compression Mechanism In the
printhead maintenance systems 1 and 60 described
above, a pressure device 10 was used to positively
pressurize the ink reservoirs 4a, 4b, 4c and 4d, which
resulted in purging of the printhead 2. An ink supply
system, incorporating a specific form of pressure
device and suitable for use in the printhead
maintenance system 1, will now be described in detail.
Referring to Figure 1IA, there is shown an ink supply
system 70 for the printhead 2. The ink reservoirs
takes the form of compressible ink bags 71a, 71b, 71c
and 7Id, which are contained in a reservoir housing 72
and separated from each other by spacer plates 73. 



The ink bags 71a, 71b, 71c and 7 1d supply ink to the
ink manifold 6 via respective ink conduits 5a, 5b, 5c
and 5d. Each ink conduit has a respective solenoid
valve 7a, 7b, 7c and 7d for controlling a supply of
ink into the manifold 6 and the printhead 2. One wall
of the reservoir housing 72 is slidably moveable
relative to the other walls and takes the form of a
compression member or compression plate 74. Sliding
movement of the compression plate 74 urges it against
a wall of one of the ink bags 7Id. Since all the ink
bags 71a, 71b, 71c and 71d are intimately arranged
inside the housing, a pressure applied by the
compression plate 74 on the ink bag 71d is distributed
into all the ink bags 71a, 71b, 71c and 71d via an
opposite wall of the housing which acts as a reaction
plate 75. The applied pressure is distributed evenly
throughout the ink bags by the spacer plates 73.
Hence, each ink bag is maintained at the same positive
pressure when compressed by the compression plate 74.
The compression plate 74 is connected to a motor/cam
device 76 via a rod 77. Actuation of the motor/cam
device 76 results in sliding movement of the
compression plate74 towards the reaction plate 75 and
compression of the ink bags 71a, 71b, 71c and 7Id. A
spring 78 interconnecting the compression plate 74 and
motor/cam device 76 biases the compression plate 74
away from the reaction plate 75 so that the ink supply
system 70 is biased into a configuration where no
positive pressure is applied to the ink bags.
Referring briefly to Figure 1IB, each ink bag 71
contains a leaf spring 79, which acts against the
walls 80 of the bag and biases the ink bag into a
configuration which maintains a negative pressure
inside the bag. This negative pressure is required
during normal printing to prevent ink from flooding
spontaneously out of nozzles and onto the ink ejection
face 3. Actuation of the motor/cam device 76 forces
the leaf spring 79 in each ink bag to compress,
generating positive pressure in each ink bag. When the
motor/cam device 76 is de-actuated, the leaf spring 79
in each ink bag returns each ink bag to an expanded
configuration, and a negative pressure inside each bag
is resumed. A controller 80 communicates with and
controls operation of the motor/cam device 76 and the
solenoid valves 7a, 7b, 7c and 7d. In addition, a
pressure sensor 8 1 measures a 



pressure a pressure in the ink conduit 5d and
communicates this information back to the controller
80. Since each ink bag and each ink conduit is at the
same pressure in the arrangement described above, only
one pressure sensor 8 1 is required. The controller 80
controls operation of the ink supply system 70 and, in
particular, coordinates opening and closing of the
valves 7a, 7b, 7c and 7d with actuation of the
motor/cam device 76 when printhead purging is
required. The controller 80 may also be used to
control operation of the printhead maintenance station
50, after the printhead 2 has been purged. In a
typical printhead purging sequence, the controller 80
receives a request for purging and initially closes
the solenoid valves 7a, 7b, 7c and 7d. Once the valves
are closed, the motor/cam device 76 is actuated, which
results in compression of the ink bags 71a, 71b, 71c
and 71a, and a build up of positive pressure in the
ink bags and the ink conduits 5a, 5b, 5c and 5d. This
pressure is monitored using the pressure sensor 81,
which provides feedback to the controller 80. When a
predetermined pressure (e.g. 30 kPa) has been reached,
the solenoid valves 7a, 7b, 7c and 7d are opened for a
brief period (e.g. 150 ms), which purges the printhead
2 and floods the ink ejection face 3 with ink. At this
point, the maintenance station 50 may be actuated to
clean the ink ejection face 3 in the manner described
above. Several purge/maintenance cycles may be
required depending on the severity of nozzle blocking
or the amount of paper dust built up on the ink
ejection face 3.After purging and cleaning, the
motor/cam device 16 is de-actuated, which returns the
ink bags 71a, 71b, 71c and 71d to a negative pressure
by the action of the spring 78 and respective leaf
springs 79 inside each ink bag. Again, the pressure in
the ink conduit 5d is monitored during this phase.
Finally, the controller 80 re-opens the solenoid
valves 7a, 7b, 7c and 7d once a predetermined negative
pressure suitable for printing has been reached.
Purging Using Pressure Chamber An alternative ink
supply system, incorporating an alternative form of
pressure device and suitable for use in the printhead
maintenance systems 1 and 60, will now be 



described in detail. Referring initially to Figure 12,
there is shown an ink supply system 90 for supplying
ink to the printhead 2. Ink reservoirs take the form
of compressible ink bags 71a, 71b, 71c and 71d, which
are contained in a pressurizable chamber 91. The ink
bags 71a, 71b, 71c and 71d supply ink to the ink
manifold 6 via respective ink conduits 5a, 5b, 5c and
5d. Each ink conduit has a respective solenoid valve
7a, 7b, 7c and 7d for controlling a supply of ink into
the manifold 6 and the printhead 2. The chamber 9 1 is
in fluid communication with an air compressor 92 via a
switchable solenoid valve 93. The air compressor 93
and solenoid valve 93 are connected to the controller
80, which controls actuation of the compressor and the
configuration of the valve 93 in response to feedback
supplied by the pressure sensor 81. The controller 80
communicates with the valves 7a, 7b, 7c and 7d and
pressure sensor 81 analogously to the ink supply
system 70 described above. The solenoid valve 93 may
be switched between two positions, which configure the
ink supply system 90 into either a
positively-pressurizing configuration (Figure 12) or a
negatively-pressurizing configuration (Figure 13). As
shown Figure 12, an air inlet 94 of the air compressor
92 is open to atmosphere, while an air outlet 95 is in
fluid communication with the chamber 91. Hence,
actuation of the compressor 92 in this configuration
results in the chamber 9 1 becoming positively
pressurized. As shown in Figure 13, the air inlet 94
of the air compressor 92 is in fluid communication
with the chamber 91, while the air outlet 95 is open
to atmosphere. Hence, actuation of the compressor 92
in this configuration results in the chamber 9 1
becoming negatively pressurized. An advantage of this
ink supply system 90 is that not only can the ink bags
71a, 71b, 71c and 71d be positively pressurized for
purging, but a controllednegative pressure can also be
imparted onto the ink bags for normal printing without
requiring any special design of the ink bags.
Hitherto, the design of ink bags (or other ink
reservoirs) typically required a 



negative pressure-biasing means, such as the internal
leaf spring 79 shown in Figure 11, for imparting a
negative pressure in the ink bag during printing. This
mechanical means may be inaccurate and cannot react
dynamically to environmental changes, which affect
pressure in the ink supply system {e.g. temperature,
print speed etc). However, with the active pressure
control provided by the chamber 91, air compressor 92
and solenoid valve 93, it will be appreciated that an
optimum ink pressure for any printing conditions can
be achieved using feedback to the controller 80
provided by pressure sensor 81. A typical purging
operation may be performed analogously to that
described above for the ink supply system 70, but
using the air compressor 92 in a
positively-pressurizing configuration (Figure 12) in
place of the compression mechanism. Ink Supply System
With Hammer Mechanism for VariablePurge
Volume/Pressure An alternative ink supply system for
purging a printhead will now be described. This
alternative ink supply system is suitable for use in,
for example, the printhead maintenance systems 1 and
60 described above or any system/method of printhead
maintenance requiring face flooding. Referring to
Figure 14, there is shown an ink supply system 100 for
supplying ink to a printhead 2. An ink reservoir 4
stores ink and supplies it to the ink manifold 6 via
an ink conduit 5. The printhead 2 receives ink from
the ink manifold 6 to which it is attached. A hammer
mechanism 101 is positioned adjacent the ink conduit
5. The hammer mechanism may be any mechanism suitable
for rapidly compressing the ink conduit 5. The hammer
mechanism 101 comprises a hammer head 102, a
spring-loading mechanism 103 and a release mechanism
104. Hence, the hammer mechanism 101 is configured for
compressing part of the ink conduit 5, and purging ink
from the ink conduit and out of the printhead 2. A
first pinch valve 105 is positioned upstream of the
hammer mechanism 101 on an ink reservoir side, and a
second pinch valve 106 is positioned downstream of the
hammer mechanism on a printhead side. The first and
second pinch valves 105 and 106 may be 



independently engaged to stop a flow of ink through
the conduit 5. As shown in Figure 14, the second pinch
valve 106 is engaged with the ink conduit 5, while the
first pinch valve 105 is disengaged from the ink
conduit.It will of course be appreciated that an ink
supply system 100 may comprise a plurality of ink
reservoirs, each having a respective ink conduit for
supplying ink to the printhead 2. Likewise, each ink
conduit may have a respective hammer mechanism and
respective pinch valves for purging ink from the
printhead 2. However, for the sake of clarity, only
one such arrangement will be described here. Referring
again to Figure 14, a conduit expander in the form of
a leaf spring 107 is positioned in the ink conduit 5
adjacent the hammer head 102. The leaf spring 107
biases part of the ink conduit 5 into an expanded
configuration. As shown in Figure 14, the leaf spring
107 is held in a contracted configuration by virtue of
the hammer head 102 urging against a wall of the ink
conduit 5. The spring-loading mechanism 103 comprises
a spring 108 which interconnects the hammer head 102
and a fixed abutment plate 109 having an opening 111.A
shaft 110, fixed to the hammer head 102, is received
longitudinally through the spring 108 and through the
opening 111 in the fixed abutment plate 109. Hence,
compression of the spring 108 results in sliding
longitudinal movement of the shaft 110 through the
opening 111. A resilient detent 112 ispositioned on
the shaft 110. The resilient detents 112 are
configured to engage with a rim 113 of the opening 111
once they have passed through the opening, thereby
allowing priming of the hammer head 102. Sliding
longitudinal movement of the shaft 110 is by virtue of
a motor/cam device 114 engaged with the shaft.
Actuation of the motor/cam device 114 retracts the
shaft 110 away from the ink conduit, and locks the
hammer mechanism 101 into a primed configuration by
virtue of the detent 112 abutting the rim 113.
Referring now to Figure 15, there is shown the hammer
mechanism 101 in a primed configuration with the
hammer head 102 primed for compressing the ink conduit
5. With the hammer head 102 retracted, the bias of the
leaf spring 107 causes part of the ink 



conduit 5 to expand. The expanded volume of the ink
conduit 5 is determined by the amount the hammer head
102 is retracted by the spring loading mechanism 103.
The spring-loading mechanism 103 also comprises a
release mechanism 104, which allows the primed hammer
head 102 to release and hammer into the ink conduit 5.
This hammer action causes rapid compression of the
expanded part of the ink conduit and, hence, ink to
purge from the printhead 2, as shown in Figure 17. The
release mechanism 103 retracts the detents 112 inside
the shaft 110 allowing the shaft to slide freely
through the opening 111 with the force of the primed
spring 108. Figure 17 shows the detents 112retracted
inside the shaft 110 and the hammer head 102
compressing part of the ink conduit 5. Referring again
to Figure 14, a controller 115 controls and
coordinates operation of the hammer mechanism 101
(including the spring-loading mechanism 103 and
release mechanism 104), and the pinch valves 105 and
106. With suitable sequencing of the hammer mechanism
101 and pinch valves 105 and 106, the controller 115
may be used to coordinate a printhead purge. A typical
printhead purge sequence will now be described in
detail with reference to Figures 14 to 18. For the
sake of clarity, the controller 113 and motor/cam
device 114 have been removed from Figures 15 to 18.
During normal printing, the two pinch valves 105 and
106 are open and the hammer mechanism 101 is at its
resting position, as shown in Figure 18. During
transport or idle periods, the two pinch valves will
typically both be closed. La a first step of printhead
purging, the ink supply system 100 is configured such
that the first pinch valve 105 is open and the second
pinch valve 106 is closed, as shown in Figure 14. This
may require either opening of the first pinch valve
105 or closing of the second pinch valve 106,
depending on the initial configuration of the ink
supply system 100. In a second step, actuation of the
motor/cam device 114 retracts the hammer head 102 into
a primed position, as shown in Figure 15. At the same
time, the bias of the leaf spring 107 causes part of
the ink conduit 5 to expand so that a wall of the ink
conduit stays 



abutted with the hammer head 102. During priming, the
resilient detents 112 slide through the opening 111 in
the abutment plate 109 and hold the hammer mechanism
101 in a primed configuration by engaging with the rim
113 on an opposite side of the abutment plate, as
shown in Figure 15. With the hammer mechanism 101
primed, the first pinch valve 105 is closed and the
second pinch valve 106 is opened in third and fourth
steps. Figure 16 shows the ink supply system 100, as
configured after the fourth step. hi a fifth step, the
detents 112 are retracted into the shaft 110, allowing
the shaft 110 to travel through the opening 111 under
the force of the primed spring 108. Accordingly, the
hammer head 102 urges against a wall of part of the
ink conduit 5, forcing the ink conduit to contract, as
shown in Figure 17. Compression of the expanded ink
conduit 5 causes ink 30 to purge from the printhead 2,
flooding across the ink ejection face of the printhead
2.At this point, the flooded ink 30 is typically
removed from the ink ejection face by any suitable
means. For example, the transfer roller 20 described
with reference to Figures 1 to 5 may be used to remove
the flooded ink 30. With the flooded ink 30 removed,
the ink supply system 100 is then configured for
printing by re-opening the first pinch valve 105. The
hammer mechanism 101 may be used to provide a variety
of purging pressures and/or purging volumes by the
spring-loading mechanism 103 adopting different primed
configurations. The extent to which the shaft 110 is
retracted (Figure 16) may be varied by the positions
of the detents 112 on the shaft 110. Figures 19 to 2 1
shows three different purge settings for the hammer
mechanism 101. The shaft 110 has three detents 112a,
112b and 112c corresponding to three different purge
settings. In Figure 19, the shaft 110 is retracted as
far as detent 112a, corresponding to a small purge
volume/pressure. In Figure 20, the shaft 110 is
retracted as far as detent 112b, corresponding to a
medium purge volume/pressure. In Figure 21, the shaft
110 is retracted as far as detent 112c, corresponding
to a large purge volume/pressure. Selection 



of a suitable purge volume/pressure is made by the
controller 115 and may use feedback provided by the
printhead 2 relating to, for example, the severity of
nozzle blockage. Alternatively, the controller 114 may
determine an extent of purge required from a period in
which the printhead has been left idle. Ink Supply
System With Separate Purging Resen>oir In the ink
supply systems 70, 90 and 100 described above, only
one ink reservoir supplies ink to the printhead 2 for
each color channel. In other words, the same ink
reservoir supplies ink for both printing and purging.
As will be appreciated from the above discussion,
printing and purging place different demands on the
ink reservoir - for purging a positive pressure is
usually required; for printing a negative pressure is
generally required in the reservoir. These conflicting
requirements necessarily place demands on the design
of the ink reservoir. In addition, users may feel that
they are wasting expensive ink during purging, and may
be reluctant to purchase a printer that appears to
consume seemingly large quantities ink for
non-printing purposes. In the ink supply system 120
shown in Figure 22, there are two ink reservoirs for
each color channel. A first ink reservoir 121 contains
ink for printing, whereas a second ink reservoir 122
contains ink for purging. Figure 22 only shows one
color channel beingfed into the ink manifold 6, but it
will of course be appreciated that a plurality of
color channels may be used, each with first (e.g.
121a, 121b, 121c and 12Id) and second (e.g. 122a,
122b, 122c and 122d) ink reservoirs. The printing ink
in the first reservoir 121 and purging ink in the
second reservoir 122 are identical. However, an
advantage of this system is that the two inks may be
sold at different prices, or the two reservoirs may
have different volumes so that the second reservoir
122 never (or infrequently) runs out of ink during the
lifetime of the printer. A further advantage of this
system is that only the second ink reservoir 122 need
be positively pressurized by the pressure device 10
for purging. This allows more flexibility in the
design of the first ink reservoir 121, which is
required to maintain a negative pressure 



within a specific range for printing. The printhead 2
fluidically connects to the first and second
reservoirs 121 and 122 by means of a valve 123, which
is switchable between a plurality of positions, hi the
configuration shown in Figure 22, the valve 123
fluidically connects A-B so that the printhead 2 is in
fluid communication with the first ink reservoir 121
via a first ink conduit 124. Hence, Figure 22 shows a
printing configuration for the ink supply system 120.
In a purging configuration, the valve 123 fluidically
connects A-D so that the printhead 2 is in fluid
communication with the second ink reservoir 122 via a
second ink conduit 125. In a sealing configuration,
the valve 123 fluidically connects A-C, which seals
the printhead 2 from both ink reservoirs 121 and 122.
This configuration is suitable for transport, storage
or other idle periods of the printhead 2. Operation of
the valve 123 and pressure device 10 is controlled by
the controller 80, which may be used to coordinate
printhead purging operations in an analogous manner to
the controller 80 described above. Ink Supply System
with Cleaning Liquid Ink Reservoir In the printhead
maintenance systems 1 and 60 and ink supply systems
70, 90, 100 described above, it has been assumed that
the ink reservoir(s) 4 all contain printing inks.
Printing inks may include cyan, magenta, yellow, black
or infrared inks. In the ink supply system 130 shown
in Figure 23, the ink reservoirs 4a, 4b, 4c and 4d
contain cyan, magenta, yellow and black inks for
printing. However, a fifth ink reservoir 4e contains a
cleaning liquid specifically adapted for purging the
printhead 2.The cleaning liquid contained in the ink
reservoir 4e may be, for example, water, a dyeless ink
base, an aqueous surfactant solution or an aqueous
glycol solution. An advantage of a having a color
channel dedicated to a cleaning liquid is that it has
been found, experimentally, that water flooded across
the ink ejection face 3 remediates blocked nozzles
without the need for purging ink through each nozzle.
The cleaning liquid additionally lifts any
particulates from the ink ejection face 3, as
described above for other 



inks. A further advantage of having an ink reservoir
4e containing cleaning liquid is that the cleaning
liquid is cheap and readily replaceable, unlike the
more expensive dye-based inks typically used in inkjet
printing. A user may, for example, be able to simply
top up the reservoir 4e with deionized water. The ink
reservoir 4e containing the cleaning liquid may be
positively pressurized by a pressure device 10
analogously to the ink supply systems described above.
Similarly, a solenoid valve 7e in a corresponding in
ink conduit 5e may be used to control the supply of
cleaning liquid into the printhead 2. Operation of the
pressure device 10 and valve 7e may be controlled by a
controller 80 in response to feedback provided by the
pressure sensor 81. Hence, the controller 80 maybe
used to coordinate printhead purging operations. The
other ink reservoirs 4a, 4b, 4c and 4d are connected
to the printhead 2 by respective ink conduits 5a, 5b,
5c and 5d, and supply ink for printing in the
traditional manner. A further advantage of having a
separate purging channel is that the main ink
reservoirs 4a, 4b, 4c and 4d need not be specially
adapted for purging, which allows greater flexibility
in their design. It will, of course, be appreciated
that the present invention has been described purely
by way of example and that modifications of detail may
be made within the scope of the invention, which is
defined by the accompanying claims.CLAIMS 1. A method
of removing particulates from an ink ejection face of
a printhead, said method comprising the steps of: (i)
flooding said face with ink from said printhead,
thereby dispersing said particulates into said flooded
ink; and (ii) transferring said flooded ink, including
said particulates, onto a transfer surface moving past
said face, wherein said transfer surface does not
contact said face. 2. The method of claim 1, wherein
said transfer surface contacts said flooded ink 



when moving past said face. 3. The method of claim 1,
wherein said transfer surface is less than 1mm from
said face when moving past said face. 4. The method of
claim 1, wherein a sealing member is positioned
adjacent said printhead, such that at least part of
said transfer surface, said face and said sealing
member define a cavity when said transfer surface
moves past said face. 5. The method of claim 4,
wherein said transfer surface forms a fluidic seal
with said sealing member. 6. The method of claim 1,
wherein said transfer surface is an outer surface of a
first transfer roller. 7. The method of claim 6,
wherein said transfer surface is moved past said face
by rotating said roller. 8. The method of claim 6,
wherein said roller is substantially coextensive with
said printhead. 9. The method of claim 1, wherein said
face is flooded with ink by positively pressurizing an
ink reservoir or ink conduit supplying ink to said
printhead.10. The method of claim 9, wherein an amount
and/or a period of pressure applied to said ink
reservoir or ink conduit is controlled. 11. The method
of claim 9, wherein an ink conduit between said ink
reservoir and said printhead comprises a valve for
controlling an amount of ink flooded onto said face.
12. The method of claim 1, further comprising the step
of: (iii) removing ink from said transfer surface
using an ink removal system. 13. The method of claim
12, wherein said transfer surface is an outer surface
of a first transfer roller and said ink removal system
comprises a cleaning pad in contact with said first
transfer roller. 14. The method of claim 12, wherein
said transfer surface is an outer surface of a first
transfer roller and said ink removal system comprises
a second transfer roller engaged with said first
transfer roller. 



15. The method of claim 14, wherein said second
transfer roller has a wetting surface for receiving
ink from said transfer surface. 16. The method of
claim 15, wherein said second transfer roller is a
metal roller. 17. The method of claim 13, wherein said
second transfer roller is positioned distal from said
printhead. 18. The method of claim 13, wherein a
cleaning pad is in contact with said second transfer
roller. 19. The method of claim 18, wherein said
second transfer roller and said cleaning pad are
substantially coextensive with said first transfer
roller. 




