
INKJET PRINTER SYSTEM WITH REMOVABLE CARTRIDGE FIELD
OF THE INVENTION The present invention relates to a
printer system and in particular to a removable
printer cartridge for an inkjet printer system.
CROSS-REFERENCE TO CO-PENDING APPLICATIONS The
following applications have been filed by the
Applicant simultaneously with the present application:
PCT/AU / (WAL), PCT/AU / (MPA) PCT/AU / (SMA.) The
disclosures of these co-pending applications are
incorporated herein by reference. The above
applications have been identified by their filing
docket number, which will be substituted with the
corresponding application number, once assigned.
BACKGROUND OF THE INVENTION Traditionally, most
commercially available inkjet printers employ a
printhead that traverse back and forth across the
width of the print media as it prints. Such a print
head is supplied with ink for printing and typically
has a finite life, after which replacement of the
printhead is necessary. Due to the size and
configuration of the traversing printhead, removal and
replacement of this element is relatively easy, and
the printer unit is designed to enable easy access to
this element. Whilst printer systems employing such
traditional traversing printheads have proven capable
of performing printing tasks to a sufficient quality,
as the printhead must continually traverse the
stationary print media, such systems are typically
slow, particularly when used to perform print jobs of
photo quality. Recently, it has been possible to
provide printheads that extend the entire width of the
print media so that the printhead remains stationary
as the print media progresses past. Such printheads
are typically referred to as pagewidth printheads, and
as the printhead does not move back and forth across
the print media, much higher printing speeds are
possible with this printhead than with traditionally
traversing printheads. However as the printhead is the
length of the print media, it must be supported within
the structure of the printer unit and requires
multiple electrical contacts to deliver power and data
to drive the printhead, and as such removal and
replacement of the printhead is not as easy as with
traditional traversing printheads. Accordingly, there
is a need to provide a printer system that is capable
of providing high quality print jobs at high speeds
and which facilitates relatively easy replacement of
the printhead when necessary.SUMMARY OF THE INVENTION
According to a first aspect of the present invention,
there is provided a printer cartridge for an inkjet
printer including: a printing fluid storage means; and
a pagewidth printhead in communicationwith said
printing fluid storage means. The pagewidth printhead
may be arranged to generate a print of at least 8
inches in width and may include at least 20,000
printing fluid delivery nozzles in fluid communication
with the printing fluid storage means. The printing
fluid storage means may be housed within a body that
includes means for replenishing of printing fluid from
an external source and may include one or more storage
reservoirs for storing ink for printing. The storage
reservoirs may separately store a set of colored inks
sufficient for color printing as well as an ink
fixative to aid in fixing the ink delivered by the
pagewidth printhead and an infra-red ink to allow
printing to occur in the non-visible spectrum as some
applications may require. The printer cartridge may
include a first electrical connector provided in
electrical communication with the pagewidth printhead
and disposed adjacent a first end of the pagewidth
printhead for mating with a first corresponding
connector of the inkjet printer. A second electrical
connector may also be provided in electrical
communication with the pagewidth printhead and
disposed adjacent a second end of the pagewidth
printhead for mating with a second corresponding
connector of the inkjet printer. In such an
arrangement, when the printer cartridge is received in
the inkjet printer, power and data can transmitted to
the pagewidth printhead from the inkjet printer by the
mating relationship between the first and second
electrical connectors and the corresponding connectors
of the inkjet printer. The printer cartridge may also
include an assembly arranged to direct air over the
printhead to prevent paper or dust from settling on
the fluid delivery nozzles and degrading the print
quality of the print job. The assembly may include a
filter for filtering the air prior to the air being
directed over the printhead, thereby removing any
particles that may be entrained in the delivered air.
The assembly may also include an inlet for receiving
air from an external source, such as a source located
in the inkjet printer. Accordingly, in a further
embodiment of the present invention there is provided
a method for facilitating maintenance of an inkjet
printer of a type having a pagewidth printhead, the
method including the steps of:providing the inkjet
printer in at least first and second portions
detachable from each other, the first portion
requiring replacement more frequently than the second
portion in use; wherein the first portion includes the
pagewidth printhead. The first portion may further
include a printing fluid storage means for storing
printing fluids to be delivered by the pagewidth
printhead and be in the form of a printer cartridge
that can be removably received within the second
portion. The second portion may be a printer cradle
unit having a cavity adapted to receive the printer
cartridge. The printer cradle unit may further include
an electrical control unit to control the operation of
the printer cartridge via power and data connectors
which mate with corresponding power and data
connectors provided on said printer cartridge
following receival of the printer cartridge within the
printer cradle unit. The printer cradle unit may also
include a print media handling system for supplying
print media to the printhead of the printer cartridge
to facilitate printing on the surface of the print
media. In a second aspect, the present invention
provides an inkjet printer cartridge including: a body
including, 



a printing fluid storage means, and a printhead
including at least 20,000 printing fluid delivery
nozzles in fluid communication with the printing fluid
storage means. In an alternative embodiment of this
aspect of the invention, the printhead may include at
least 30,000 printing fluid delivery nozzles in fluid
communication with the printing fluid storage means.
In yet another embodiment, the printhead may comprise
a pagewidth printhead. The printing fluid storage
means of the printer cartridge may include one or more
storage reservoirs for separately storing one or more
printing fluids for printing. Such printing fluids may
be a set of coloured inks sufficient for colour
printing and may also include an ink fixative for
facilitating fixing of ink following delivery by said
fluid delivery nozzles as well as an infrared ink.
According to a third aspect of the present invention
there is provided an inkjet printer including: a
cradle; an inkjet printer cartridge releasably engaged
by the cradle and including at least first and second
storage means for storing an ink and an ink fixative
respectively; a pagewidth printhead in fluid
communication with the first and second storage means;
andmeans to control application of the ink and ink
fixative by said printhead in order to facilitate
fixing of the ink onto a print media following
delivery by said printhead. The inkjet printer
cartridge may include further storage means to
separately store a set of colored inks sufficient for
color printing. According to another embodiment of
this aspect of the present invention, there is
provided an inkjet printer cartridge arranged to be
releasably engaged by an inkjet printer, said
cartridge including: at least first and second storage
means containing an ink and an ink fixative
respectively; and a pagewidth printhead in fluid
communication with the first and second storage means.
According to yet another embodiment of this aspect of
the present invention there is provided a method for
operating an inkjet printer of a type including a
printer cartridge as above, the method including the
steps of: controlling the pagewidth printhead to print
upon a media with the ink; and facilitate fixing of
the ink to the media by controlling the pagewidth
printhead to apply the ink fixative to the media.
According to a fourth aspect of the present invention,
there is provided a printer cartridge for an inkjet
printer including: one or more inks for printing; and
a printhead in fluid communication with the one or
more inks; wherein at least one of the one or more
inks is an infra-red ink. The printer cartridge may
further include a body arranged to store the inks for
printing, and the printhead may be a pagewidth
printhead that is attached to the body to facilitate
the fluid communication. The one or more inks stored
within the body may also include a set of colored inks
to enable color printing. According to a fifth aspect
of the present invention, there is provided a printer
cartridge for an inkjet printer including: printing
fluid storage means for storing one or more printing
fluids; a pagewidth printhead in fluid communication
with the printing fluid storage means; and a refill
port in fluid communication with the printing fluid
storage means. The printer cartridge of the present
invention may further including a body in which the
printing fluid storage means is located and to which
the pagewidth printhead and the refill port are
attached. Further, the printing fluid storage means
may also include separate printing fluid storage
reservoirs for each of the one ormore printing fluids,
wherein the one or more printing fluids may include a
set of color inks to facilitate color printing. Still
further, the refill port may include one or more
inlets corresponding to, and in communication with,
each of the separate printing fluid storage
reservoirs. Accordingly to a sixth aspect of the
present invention, there is provided a removable
printer cartridge for an inkjet printer including: a
printing fluid storage means; a printhead in fluid
communication with the printing fluid storage means;
and an assembly arranged to direct air over the
printhead, the assembly including a filter. The
assemblymay further include an inlet for receiving air
from a source located remote from the printer
cartridge, for example, a source provided in the
inkjet printer. The printhead of the printer cartridge
may comprise a pagewidth printhead and the filter may
be capable of collecting particulate matter present in
the air received from the external source. In this
regard, as the printer cartridge is removable from the
inkjet printer, upon replacement of the cartridge the
filter for filtering the air will also be replaced.
The purpose of the assembly being to prevent paper or
particulate matter from collecting or impinging upon
the surface of the printhead, which may cause damage
to the printhead as well as effect the quality of any
print jobs performed by the printhead. According to a
further embodiment of this aspect of the present
invention, there is provided a method for preventing
degradation of a printhead of a removable printer
cartridge including the steps of: generating a stream
of air; filtering particulate matter from the stream
of air by means of a filter attached to said cartridge
in order to produce filtered air; and directing the
filtered air over the printhead. According to a
seventh aspect of the present invention there is
provided a printer cartridge for an inkjet printer
including: a printing fluid storage means; a printhead
in fluid communication with the printing fluid storage
means; 



an air inlet; and one or more conduits arranged to
direct air from the air inlet over the printhead. The
printhead of the printer cartridge may be a pagewidth
printhead and the cartridge may be removable from the
inkjet printer to facilitate replacement of the
printer cartridge.The air inlet may be configured to
mate with a complementary formation of the inkjet
printer so that air can be supplied to the printer
cartridge from an air supply source positioned remote
from the printer cartridge. According to an eighth
aspect of the present invention there is provided a
printer cartridge for an inkjet printer including: a
printing fluid storage means; a printhead in fluid
communication with the printing fluid storage means;
and a printing fluid blotter arranged to blot the
printhead. In a preferred embodiment, the printing
fluid storage means and the printhead of the cartridge
may be arranged to be fast with a body of the printer
cartridge and the printing fluid blotter may be
coupled to the body. The printing fluid blotter may
also include an engagement means to engage an assembly
for selectively bringing the printing fluid blotter
into cooperation with the printhead and the printing
fluid blotter may include an absorptive material
arranged to absorb printing fluid ejected from the
printhead whilst the printhead is not printing to a
print medium. The printing fluid blotter may be
rotationally coupled to the body of the printer
cartridge and may also be slidingly coupled to the
body. In the event that the printhead comprises a
pagewidth printhead, the blotter may extend along the
pagewidth printhead to perform blotting functions
along the entire length of the printhead. According to
another embodiment of this aspect of the present
invention there is provided a printer cartridge for an
inkjet printer including: a body containing at least
one printing fluid reservoir; a printhead attached to
the body and in fluid communication with the at least
one printing fluid reservoir; a printing fluid blotter
rotatably coupled to the body; and an engagement means
located on the printing fluid blotter to engage an
assembly for selectively causing cooperation of the
printing fluid blotter with the printhead. According
to a ninth aspect of the present invention, there is
provided a printer cartridge for an inkjet printer
including: a printing fluid storage means;a printhead
in fluid communication with the printing fluid storage
means; and an assembly auxiliary to the printhead
arranged to selectively perform a number of different
functions in respect of the printhead. In a preferred
embodiment, the differing functions performed by the
assembly may include at least one of: blotting the
printhead, capping the printhead and acting as a
platen in respect of the printhead. The assembly
auxiliary to the printhead may further include a
rotatable member coupled to the printer cartridge
adjacent the printhead. The rotatable member may
include a number of faces each configured to perform
one of the differing functions identified above. The
printer cartridge may further include engagement means
fastened to the rotatable member for engagement by a
mechanism of the inkjet printer for selectively
bringing the operational faces into cooperation with
the printhead. The engagement means being controllable
by the printer to ensure that the assembly is in the
desired orientation required for the particular state
of the printer. In this regard, the printer cartridge
may also include biasing means arranged to normally
bias a face of the rotatable member against the
printhead such that the assembly is always in a
position to perform one desired function. In a
preferred embodiment the printer cartridge comprises a
pagewidth printhead with the assembly extending the
length of the printhead. According to a tenth aspect
of the present invention there is provided a printer
cartridge for an inkjet printer including: printing
fluid storage means; a pagewidth printhead in fluid
communication with the printing fluid storage means;
and a first electrical connector in electrical
communication with said printhead and disposed
adjacent a first end of the pagewidth printhead for
mating with a first corresponding connector of the
inkjet printer. The printer cartridge may further
include a second electrical connector disposed
adjacent a second end of the pagewidth printhead for
mating with a second corresponding connector of the
inkjet printer. Such electrical connectors provide a
means in which data and power may be provided to the
printer cartridge to control the printhead for
printing onto a print media. The mating of first and
second connectors with the corresponding connectors of
the inkjet printer enable the transfer of power and
data to occur once the printer cartridge is engaged
with the inkjet printer. In this regard, the printing
fluid storage means, pagewidth nrinthead and first and
second electrical connectors may each be attached to a
body of the printer cartridge.According to another
embodiment of this aspect of the present invention
there is provided a printer cartridge for an inkjet
printer including: an elongate body adapted to be
received within the inkjet printer and including
printing fluid storage means; a pagewidth printhead
attached to the body and in fluid communication with
the printing fluid storage means; and first and second
electrical connectors in electrical communication with
said printhead, said first and second connectors
attached to the elongate body and disposed adjacent
opposite ends of the pagewidth 



printhead for mating with corresponding first and
second electrical connectors of the inkjet printer.
According to an eleventh aspect of the present
invention there is provided a printer cartridge for an
inkjet printer including: an ink storage reservoir; a
printhead in communication with said ink storage
reservoir; a refill port in communication with the ink
storage reservoir and arranged to receive refill ink
for replenishing the ink storage reservoir; and an
integrated circuit assembly arranged to store
information relating to the properties of at least one
of the refill ink and the ink stored in the ink
storage reservoir. In a preferred embodiment, the
information relating to the properties of the refill
ink or the ink stored in the ink storage reservoir may
include any information relating to the amount of ink
remaining in the ink storage reservoir, the origin of
the refill ink, the rheological properties of the
refill ink, and the color of the refill ink.
Preferably, the integrated circuit assembly includes
an electrical contact mounted upon the inkjet printer
for connection with an integrated circuit of a refill
cartridge containing the refill ink. In a preferred
form, the printhead of the printhead cartridge is a
pagewidth printhead. In another embodiment of this
aspect of the the present invention there is provided
a method for maintaining the authenticity of an ink
supply of an inkjet printer of a type including a
removable printer cartridge containing an ink storage
means in communication with a pagewidth printhead, the
method including the steps of: providing an ink refill
cartridge including an intergrated circuit assembly
that stores information relating to the properties of
the refill ink; connecting the ink refill cartridge to
the printer cartridge; andperforming a test to compare
the properties of the refill ink with the properties
of the ink stored in the ink storage means.
Preferably, the step of comparing the properties of
the refill ink with the properties of the ink stored
in the ink storage means includes a step of
determining whether the inks share the same properties
to enable the ink storage means to be refilled by the
ink supply. According to a twelfth aspect of the
present invention there is provided a printer
cartridge for an inkjet printer including: a number of
storage reservoirs each dedicated to store a
predetermined printing fluid; a printhead in
communication with said storage reservoirs; and a
refill port arranged to mate with a corresponding
connector of a refill cartridge, the refill port
including inlets corresponding to, and in fluid
communication with, each of the storage reservoirs. In
a preferred embodiment, the printhead of the printer
cartridge may be a pagewidth printhead, and the
printing fluids may include and any one or more of a
set of colour inks for colour printing, an ink
fixative and an infrared ink. According to an
alternative embodiment of this aspect of the present
invention there is provided an inkjet printer refill
system including: a printer cartridge having a refill
port including inlets corresponding to, and in fluid
communication with, each of a number of storage
reservoirs, said reservoirs each dedicated to store a
predetermined one of a number of printing fluids; and
at least one refill cartridge containing one of the
number of printing fluids and including a connector
arranged to mate with the refill port, the connector
having an outlet located to communicate with a
particular one of the refill port inlets in
communication with a particular one of the number of
storage reservoirs dedicated to store the printing
fluid contained within said refill cartridge. The
printer cartridge of the inkjet printer refill system
may include a printhead in communication with the
printing fluid storage reservoirs, and the printhead
may be a pagewidth printhead. According to a
thirteenth aspect of the present invention there is
provided a printer cartridge for an inkjet printer
including: printing fluid storage means; and a
pagewidth printhead in fluid communicationwith said
printing fluid storage means, said printhead including
two print chips which extend the length of the
printhead.The two print chips are arranged so that
they preferably abut together to extend the length of
the printhead. The printer cartridge preferably
includes an elongate body adapted to be received
within a printer cradle and preferably has electrical
connectors located at opposing ends of the printhead
and in electrical communication with the two printhead
chips. According to a fourteenth aspect of the present
invention there is provided a printer cartridge for an
inkjet printer including: printing fluid storage
means; a pagewidth printhead in fluid communication
with the printing fluid storage means; and a shield
extending the length of the printhead arranged to
protect the printhead from contact with paper upon
insertion of the cartridge into a cradle of the inkjet
printer. Preferably, the printer cartridge includes an
elongate body to house the printing fluid storage
means with the housing adapted to be removably
received within the cradle of the inkjet printer. The
shield may further be arranged to act as a cover plate
to seal an air duct of the printer cartridge during
use. According to another embodiment of this aspect of
the present invention there is provided an inkjet
printer cartridge including: an elongate body adapted
to be received within a printer cradle; at least one
printing fluid storage reservoir housed within the
elongate body; a pagewidth printhead attached to the
elongate body and in fluid communication with the at 



least one printing fluid storage reservoir; and a
shield extending the length of the printhead and
arranged to protect the printhead from contact with
paper upon insertion of the cartridge into an inkjet
printer cradle and further arranged to seal an air
duct of the inkjet printer cartridge. According to a
fifteenth aspect of the present invention there is
provided a printer cartridge for an inkjet printer
including: an elongate body housing a printing fluid
storage means and adapted to be received within an
inkjet printer cradle; a pagewidth printhead attached
to said body and in fluid communication with said
printing fluid storage means; andan air distribution
assembly arranged to evenly distribute compressed air
along the pagewidth printhead. Preferably the air
distribution assembly includes an air inlet for
receiving compressed air from an external source and a
channel formed in the elongate body in communication
with said inlet and disposed along the page
widthprinthead. The air distribution assembly further
includes a filter for sealing the length of the
channel and arranged to direct air along its length to
said printhead. The filter is preferably arranged such
that it only permits air therethrough upon air
pressure within the channel reaching a threshold
level. This may be achieved by the filter including a
plurality of pores sized to determine the threshold
level. According to a sixteenth aspect of the present
invention there is provided a printer cartridge for an
inkjet printer including: one or more printing fluid
reservoirs; a printing fluid delivery member defining
one or more printing fluid delivery channels; and a
pagewidth printhead in fluid communication with the
one or more printing fluid reservoirs by means of the
one or more printing fluid delivery channels.
Preferably, the one or more printing fluid reservoirs
are housed within an elongate body and the pagewidth
printhead is preferably attached to the elongate body.
The printing fluid delivery member is preferably
arranged to extend the length of the printhead and the
pagewidth printhead is preferably attached to the
elongate body by the printing fluid delivery member.
The printing fluid delivery member preferably defines
a plurality of printing fluid delivery channels to
deliver the printing fluid from the storage reservoirs
to the printhead. According to a seventeenth aspect of
the present invention there is provided an inkjet
printer cradle including: a body complementary to a
removable inkjet cartridge of a type having a
pagewidth printhead and an ink supply; a data
connection point fast with the body for receiving data
signals defining images for printing from an external
data source; and processing means coupled to the data
connection point and arranged to operate the pagewidth
printhead in response to the data signals to print
said images.Preferably, the body of the inkjet printer
cradle defines a recess shaped to receive the
removable pagewidth inkjet cartridge, such that the
cartridge is supported by the cradle body. The cradle
body may further include a power connection point for
receiving operative power from an external power
source. According to an eighteenth aspect of the
present invention there is provided an inkjet printer
cradle including: a body complementary to each of a
number of removable inkjet cartridges each of a type
having a pagewidth printhead and an ink supply and
each having different performance characteristics; and
a controller arranged to determine the performance
characteristics of each of said number of cartridges
once coupled to said cradle and to operate each said
cartridge in response to the determined performance
characteristics. Preferably, the controller is
arranged to operate each of a number of removable
inkjet cartridges having performance characteristics
which differ by one or more of: optimum printing
speed; ink capacity. Preferably, the body includes a
recess to receive any one of the number of removable
inkjet cartridges. According to a nineteenth aspect of
the present invention there is provided a method for
facilitating the upgrade of an inkjet printer of a
type including a pagewidth printhead, the method
including the steps of: providing the inkjet printer
as a complementary cradle and starter cartridge
wherein the cradle is arranged to operate a number of
cartridges having differing performance
characteristics; facilitating replacement of the
starter cartridge with another of said number of
cartridges having an improved performance
characteristic. Preferably, the differing performance
characteristics of the cartridges includes one or more
of: printing speed; ink capacity; number and types of
inks. The printing speeds of the various cartridges
supported by the cradle may vary between 15 ppm to 60
ppm. The ink capacity of the various cartridges
supported by the cradle may vary between 150ml of ink
to 300ml of ink. The number and types of inks carried
by the various cartridges supported by the cradle may
include any one or more of black, cyan, magenta,
yellow, infrared and an ink fixative.According to a
twentieth aspect of the present invention there is
provided an inkjet printer system including: a
plurality of inkjet printer cartridges; and a number
of inkjet printer cradles each including a body
defining a recess and arranged to receive and operate
each of a set of supported inkjet printer cartridges
of the plurality of inkjet printer 



cartridges; wherein those inkjet cartridges of said
plurality not belonging to the set of supported inkjet
printer cartridges, in respect of a particular one of
said number of inkjet printer cradles, are shaped to
prevent their reception into the recess of said
particular inkjet printer cradle. Preferably, the
inkjet printer cartridges include pagewidth printheads
and include an internal ink store in fluid
communication with the pagewidth printhead. The
internal ink store may include a number of individual
ink storage reservoirs for separately storing ink for
printing Preferably, inkjet printer cartridges not
supported by a particular inkjet printer cradle is
formed with a protrusion, or an indentation, that
interferes with an indentation, or a protrusion, of
the particular inkjet printer cradle upon attempting
to insert said cartridge into said cradle. In order to
assist in visually identifying those inkjet printer
cartridges that are supported by the particular inkjet
printer cradle, indicia may be provided on the inkjet
printer cartridges and on the inkjet printer cradles.
Such indicia may be in the form of a coloured marker
or the like. According to a twenty-first aspect of the
present invention there is provided an inkjet printer
cradle including: a body complementary to a removable
inkjet cartridge of a type having a pagewidth
printhead and an ink supply; and an integrated circuit
assembly arranged to test an authentication device of
said cartridge. The authentication device of the
removable inkjet cartridge preferably comprises a
quality assurance chip which stores information
relating to the operating properties of the cartridge.
The printer cradle body preferably defines a recess to
receive the removable inkjet cartridge, and the
integrated circuit assembly may include a connector
mounted upon the body at a location sufficient to
connect with the quality assurance chip of the
cartridge upon insertion of the removable inkjet
cartridge into the recess. The integrated circuit
assembly may further comprises a portion of a control
circuit of the inkjet printer cradle, the control
circuit may be arranged to indicate a failure to
verify the authentication device of the
cartridge.According to a twenty-second aspect of the
present invention there is provided an inkjet printer
cradle including: a body defining a recess dimensioned
to locate a removable inkjet cartridge of a type
having a pagewidth printhead; and terminals positioned
upon the body to contact corresponding terminals
located upon the removable inkjet cartridge upon
insertion of said cartridge into the recess thereby
facilitating electrical communication between said
cradle and said cartridge. Preferably, the terminals
of the printer cradle body are located upon one or
more walls of the recess. The recess may be an
elongate recess and the terminals are preferably
located on at least one end wall of the recess. In
another embodiment, the terminals may be located on
opposing end walls of the elongate recess. Each of the
terminals of the printer cradle may be comprise data
and power terminals to facilitate the transfer of data
and power between the printer cradle and the inkjet
cartridge. According to another embodiment of this
aspect of the present invention, there is provided an
inkjet printer cradle including: a body defining an
elongate recess dimensioned to mate with a removable
inkjet cartridge of a type having a pagewidth
printhead; and power and data terminals positioned
upon opposing end walls of the recess to contact
corresponding terminals located upon the removable
inkjet cartridge upon insertion of said cartridge into
the recess thereby facilitating electrical
communicationbetween said cradle and said cartridge.
According to a twenty-third aspect of the present
invention there is provided an inkjet printer cradle
including: a body defining a recess dimensioned to
locate a removable inkjet cartridge; a retaining means
arranged to retain said cartridge within the recess;
and one or more resilient members arranged to hold the
cartridge fast with the retaining means and the body
in use. In a preferred embodiment, the one or more
resilient members are arranged to bias the cartridge
against the retaining means during use of the printer
and following retention of the cartridge within the
printer cradle. In another embodiment, the one or more
resilient members may arranged to bias the cartridge
against the cradle body during use of the printer.The
removable inkjet cartridge preferably includes a
pagewidth printhead, with the printhead preferably in
fluid communication with a printing fluid storage
reservoir included within the removable inkjet
cartridge. The retaining means may include a latch and
the one or more resilient members may comprise one or
more springs. Preferably, the recess in the printer
cradle body includes a shelf upon which the one or
more resilient members are positioned. In another
embodiment of this aspect of the present invention
there is provided an inkjet printer cradle including:
a body defining a recess having a shelf and
dimensioned to locate a removable inkjet cartridge of
a type having a pagewidth printhead; a latch arranged
to retain said cartridge within the recess; and one or
springs positioned on the shelf and arranged to bias
said cartridge against the latch in use. In yet
another embodiment of this aspect of the present
invention there is provided a method for stabilizing
an inkjet printer cartridge within an inkjet printer
cradle, the method including the steps of: locating
said cartridge within a recess defined by a body of
said cradle; retaining said cartridge within the
recess by way of a latch; and 



holding said cartridge fast with the latch and the
body by means of one or more resilient members. In one
form, the step of holding the cartridge fast may
comprise biasing the inkjet printer cartridge against
the latch. Alternatively, the step of holding said
cartridge fast may comprise biasing the inkjet printer
cartridge against the body. According to a
twenty-fourth aspect of the present invention there is
provided an inkjet printer cradle complementary to an
inkjet printer cartridge of a type including a
pagewidth printhead, said cradle including: a number
of mechanisms auxiliary to said cartridge; a single
motor; and a transmission assembly coupling the single
motor to each of the number of mechanisms. Preferably,
the number of mechanisms include an air compressor for
supplying compressed air to the printer cartridge and
a print media transport assembly for transporting the
print media to the printhead for rintine.Preferably,
the transmission assembly includes a direct drive
coupling between the compressor and a spindle of the
motor. The direct drive coupling may include a worm
gear extended from a spindle of the motor and meshed
with a cog of the print media transport assembly to
drive the print media transport assembly. In another
embodiment of this aspect of the present invention
there is provided an inkjet printer cradle
complementary to an inkjet printer cartridge of a type
including a pagewidth printhead, said cradle
including: an air compressor for producing air to be
directed over the pagewidth printhead; a print media
transport assembly arranged to convey print media
across the printhead; a single motor; and a
transmission assembly arranged to couple the single
motor to the air compressor and to the print media
transport assembly; wherein the transmission assembly
includes a direct drive coupling from a spindle of the
single motor to the air compressor and a geared
coupling from the spindle to the print media transport
assembly According to a twenty-fifth aspect of the
present invention there is provided a printer cradle
complementary to an inkjet printer cartridge of a type
including a pagewidth printhead and a printhead
auxiliary member arranged to selectively perform a
number of different functions in respect of the
printhead, said cradle including: a transmission
assembly arranged to selectively engage and drive the
printhead auxiliary member. The transmission assembly
preferably includes a drive shaft and the assembly is
arranged to engage and disengage with the printhead
auxiliary member upon rotation of the drive shaft in
first and second directions respectively. Further, the
transmission assemblypreferably includes a flipper
gear assembly for selective engagement with a drive
shaft for the printhead auxiliary member, the flipper
gear assembly preferably comprises a first gear fixed
to the drive shaft, a second gear radially displaced
from the first gear and a locating member retaining
the second gear and the first gear in a meshed
configuration. According to a twenty-sixth aspectof
the present invention there is provided an inkjet
printer cradle including: a body complementary to a
removable inkjet cartridge of a type having a
pagewidth printhead and an air inlet port; and an air
compressor having an air outlet pipe positioned to
couple with the air inlet port upon mating of the
inkjetprinter cradle with said cartridge.Preferably,
the printer cradle body defines a recess dimensioned
to receive and locate the removable inkjet cartridge
and the air outlet pipe terminates within the recess.
The air outlet pipe preferably traverses a portion of
the body defining an internal shelf of the recess, and
has a termination configured to assist piercing of a
seal over the air inlet port in the removable inkjet
cartridge. In another embodiment of this aspect of the
present invention there is provided an inkjet printer
cradle including: a body defining a recess dimensioned
to locate a removable inkjet cartridge of a type
having a pagewidth printhead and an air inlet port;
and an air compressor having an air outlet pipe
arranged to traverse a portion of the body defining an
internal shelf of the recess, said pipe positioned to
couple with the air inlet port upon insertion of the
inkjet printer cradle into the recess and configured
to assist in piercing of a seal over the air inlet
port. According to a twenty-seventhaspect of the
present invention there is provided a printing fluid
dispenser including: an ink reservoir having an ink
outlet; means for applying pressure to said ink
reservoir in order to force ink through the outlet;
and means for limiting the pressure of said ink forced
through the outlet to a predetermined level.
Preferably, the ink reservoir comprises a deformable
membrane and the means for limiting the pressure of
the ink forced through the outlet comprises a means
for limiting the pressure directly applied to said ink
reservoir. The means for applyingpressure to the ink
reservoir may comprise a handle and the means for
limiting applied pressure to the ink reservoir may
include a resilient member having deformation
characteristics selected to limit the pressure to a
predetermined level. The resilient member is
preferably located between the ink reservoir and the
means for applying pressure to the ink reservoir and
preferably comprises a spring. Both the reservoir and
the spring may be located within a portion of the
handle. In use, the dispenser is preferably coupled to
an external reservoir and the ink is forced through
the outlet of the dispenser and is delivered to the
external reservoir. The external reservoir is
preferably provided in a removable inkjet cartridge
and the predetermined pressure level relates to the
pressure required to rupture said external reservoir. 



In another embodiment of this aspect of the present
invention, there is provided a printing fluid
disoenser including:a defopnable container of printing
fluid having an outlet; a handle arranged to apply
pressure to said container in order to force ink
through the outlet; and a resilient member arranged to
limit pressure applied to the deformable container by
the handle in order to prevent rupture of an external
reservoir coupled to said dispenser in use.
Preferably, the deformable container comprises a
membrane for storing the printing fluid and the
resilient member preferably comprises a spring which
includes a platform arranged to abut the membrane.
According to a twenty-eighth aspect of the present
invention there is provided a printing fluid dispenser
system comprising a number of printing fluid
dispensers each including: one of a number of printing
fluids; a feature configured to locate the dispenser
at predetermined location upon an inkjet printer
component to be refilled; and an outlet located at one
of a number of predetermined positions relative to the
feature depending upon the type of printing fluid
within said dispenser . Preferably, the inkjet printer
component is a removable inkjet printer cartridge, and
the removable inkjet printer cartridge preferably
includes a pagewidth printhead. The feature configured
to locate the dispenser at a predetermined location
preferably comprises a connector arranged to mate with
a refill port of the inkjet printer component, and the
number of predetermined positions of the outlet
preferably lie within a region defined by the
connector. In a preferred embodiment, the number of
printing fluids include a range of inks colored to
facilitate color printing. In another embodiment of
this aspect of the present invention there is provided
a printing fluid dispenser system comprising a number
of printing fluid dispensers each including: a colored
ink; connector arranged to mate with a refill port of
an inkjet printer cartridge to be refilled, the refill
port including a number of discretely positioned
inlets; and an outlet positioned to mate with one of
the discretely positioned inlet ports depending upon
the color of the colored ink . According to a
twenty-ninth aspect of the present invention there is
provided a printing fluid dispenser including:a
housing comprising first and second portions movable
relative to each other; a reservoir of printing fluid
responsive to relative motion of the first and second
portions and having an outlet arranged to convey the
printing fluid to a point external to the housing;
wherein in use bringing the first and second portions
towards each other causes egress of the printing fluid
through the outlet. Preferably, the reservoir
comprises a deformable container located within the
housing and in the event of bringing the first and
second portions towards each other, the deformable
container compresses. The first and second portions of
the housing are preferably arranged to slide over each
other and a resilient member is preferably disposed
between the deformable container and either or both of
the first and second portions of the housing. The
resilient member preferably has characteristics
selected to limit pressure in the deformable container
to a predetermined level in use. The resilient member
may comprise a spring and the first and second
portions of the housing may comprise a base and
plunger, wherein the spring is located between the
deformable container and the plunger. The deformable
container preferably comprises a deformable membrane.
In another embodiment of this aspect of the present
invention there is provided a printing fluid dispenser
including: a housing comprising a base and a plunger;
a deformable container located within the housing for
storing printing fluid; an outlet coupled to the
deformable container and arranged to convey the
printing fluid to a point external to the housing; and
a spring located between the deformable container and
the plunger having characteristics selected to limit
pressure in the deformable container to a
predetermined level in use; wherein in use, bringing
the plunger towards the base causes compression of the
deformable container between the spring and the base
and egress of the printing fluid through the outlet.
According to a thirtieth aspect of the present
invention there is provided a printing fluid dispenser
including: a housing comprising first and second
portions movable relative to each other; a reservoir
of printing fluid responsive to relative motion of the
first and second portions and having an outlet
arranged to convey the printing fluid to a point
external to the housing; whereinthe first and second
portions include mated features arranged to prevent
motion of said portions relative to each other until a
predetermined level of operative force is applied
across said portions. In a preferred embodiment, the
reservoir of printing fluid comprises a deformable
container located within the housing and bringing the
first and second portions of the fluid dispenser
towards each other causes compression of said
container thereby conveying the printing fluid from
the dispenser. The first and second portions
preferably comprise a base and plunger and the mated
features may comprise one or more complementary
protrusions formed into opposing walls of the base and
plunger. In another embodiment of this aspect of the
present invention there is provided a printing fluid
dispenser including: a deformable container containing
a full complement of printing fluid; a housing
including a base slidingly engaging a plunger and
locating the deformable 



container; and an outlet coupled to the deformable
container and arranged to convey the printing fluid to
a point external to the housing; wherein the first and
second portions include mated features arranged to
prevent motion of said portions relative to each other
until a predetermined level of operative force is
applied across said portions According to a
thirty-first aspect of the present invention there is
provided a printing fluid dispenser including: a
housing comprising first and second portions movable
relative to each other; a reservoir for storing
printing fluid responsive to movement of the first and
second portions relative to each other and having an
outlet arranged to convey the printing fluid to a
point external to the housing; wherein the first and
second portions include locking features arranged to
prevent disengagement of said portions relative to
each other subsequent to operation of the dispenser.
The reservoir for storing printing fluid preferably
comprises a deformable container located within the
housing such that bringing the first and second
portions towards each other causes compression of the
container. The first and second portions preferably
comprise a base and plunger and the locking features
preferably comprise one or more complementary
protrusions and indentations formed into opposing
walls of the base and plunger.In another embodiment of
this aspect of the present invention there is provided
a printing fluid dispenser including: a deformable
container for printing fluid; a housing locating the
deformable container between a base slidingly engaging
a plunger; and an outlet coupled to the deformable
container and arranged to convey the printing fluid to
a point external to the housing; wherein the base and
plunger engage each other by means of one or more
complementary protrusions and indentations formed into
opposing walls of the base and plunger and positioned
to prevent disengagement of the plunger from the base
subsequent to operation of the dispenser. According to
a thirty-second aspect of the present invention there
is provided a method for refilling a removable inkjet
cartridge including the steps of: mating the removable
inkjet cartridge to a complementary inkjet cradle;
mating a refill cartridge to the removable inkjet
cartridge; verifying the authenticity of the removable
inkjet cartridge; verifying the authenticity of the
refill cartridge; and subsequently operating the
cradle on the basis of the verification steps.
Preferably, the step of mating the removable inkjet
cartridge to a complementary inkjet cradle includes
facilitating electrical communication between an
authentication device of the inkjet cartridge and a
controller of the cradle. The step of mating the
refill cartridge to the removable inkjet cartridge
preferably includes facilitating electrical
communicationbetween an authentication device of the
refill cartridge and a controller of the cradle. The
step of subsequently operating the cradle on the basis
of the verification steps preferably includes
indicating to a user a failure to authenticate either
the refill cartridge or the removable inkjet
cartridge. In another embodiment of this aspect of the
present invention there is provided an inkjet printer
including a controller arranged to verify authenticity
devices of a removable inkjet printer cartridge of
said printer and a refill cartridge coupled to the
removable inkjet printer cartridge. The controller is
preferably located within a cradle of the printer and
coupled to electrical contacts mounted on a body of
the cradle at positions to establish electrical
communication with the authenticity devices. Each of
the authenticity devices preferably comprise
integrated circuits.It will be appreciated that the
present invention provides a printer system that
employs a printhead and associated printing fluid
storage means in a cartridge form which can be readily
removed and replaced from a cradle unit of the printer
system. The removable and replaceable cartridge
contains a printhead that is capable of providing
print jobs of a quality and a speed superior to
existing printer systems and allows for the cartridge
to be refilled with printing fluid upon depletion. The
present invention also provides for a system and
method of refilling and dispensing printing fluid into
the cartridge to provide a printer system that is
capable of providing high quality print jobs at high
speeds and which facilitates easy removal and
replacement of the printhead where necessary. BRIEF
DESCRIPTION OF THE DRAWINGS Figure 1 is a perspective
view, showing front, top and right-hand sides of a
printer cartridge according to a preferred embodiment
of the present invention in combination with a printer
cradle. Figure 2 is a block diagram of the printer
cartridge. Figure 3 is a perspective view, showing
front, top and right-hand sides of the printer
cartridge prior to insertion into the printer cradle.
Figure 4 is a perspective view, showing rear, bottom
and left-hand sides of the printer cartridge. Figure 5
is a perspective view, showing, front, bottom and
right-hand, sides of the printer cartridge in a partly
dismantled state. Figure 6 is a perspective view,
showing front, bottom and right-hand sides of the
printer cartridge in an exploded state. Figure 7 is a
plan view of the underside of a base molding of the
cartridge revealing a number printing fluid conduits.
Figure 8 is a right-hand plan view of the printer
cartridge. Figure 9 is a cross-sectional view of the
printer cartridge. 



Figure 10 is a cross sectional view through a
printhead chip nozzle in a first state of operation.
Figure 11 is a cross sectional view through the
printhead chip nozzle in a second state of operation.
Figure 12 is a cross sectional view through a
printhead chip nozzle subsequent to ejection of an ink
droplet.Figure 13 is a perspective, and partially
cutaway, view of a printhead chip nozzle subsequent to
ejection of an ink droplet. Figure 14 is a perspective
cross section of a printhead chip nozzle. Figure 15 is
a cross section of a printhead chip nozzle. Figure 16
is a perspective and partially cutaway perspective
view of a printhead chip nozzle. Figure 17 is a plan
view of a printhead chip nozzle. Figure 18 is a plan,
and partially cutaway view of a printhead chip nozzle.
Figure 19 is a perspective cross-sectioned view of a
portion of a printhead chip. Figure 20 is a block
diagram of the printer cradle. Figure 21 is a
perspective, front, left-hand, upper side view of the
printer cradle. Figure 22 is a front plan view of the
printer cradle. Figure 23 is a top plan view of the
printer cradle. Figure 24 is a bottom plan view of the
printer cradle. Figure 25 is a right-hand plan view of
the printer cradle. Figure 26 is a perspective view of
the left-hand, front and top sides of the printer
cradle in an exploded state. Figure 27 is a
right-hand, and partially cutaway, plan view of the
printer cradle. Figure 28 is a perspective, rear
left-hand and upper view of the printer cradle with
print cartridge inserted. Figure 29 is a perspective,
rear left-hand and upper side view of the printer
cradle with RFI shield removed. Figure 30 is a
perspective detail view of a portion of the left-hand
side of the printer cradle. Figure 31 is a perspective
detail view of a portion of the right-hand side of the
printer cradle. Figure 32 is a perspective view of a
single SoPEC chip controller board. Figure 33 is a
perspective view of a twin SoPEC chip controller
board. Figure 34 is a block diagram of a SoPEC chip.
Figure 35 is a perspective view of an ink refill
cartridge in an emptied state. Figure 36 is a
perspective view of the ink refill cartridge in a full
state. Figure 37 is a perspective view of the ink
refill cartridge in an exploded state. Figure 38 is a
cross section of the ink refill cartridge in an
emptied state.Figure 39 is a cross section of the ink
refill cartridge in a Ml state. Figure 40 depicts a
full ink refill cartridge aligned for docking to a
printer cartridge. Figure 41 depicts the ink refill
cartridge docked to a printer cartridge prior to
dispensing ink. Figure 42 depicts the ink refill
cartridge docked to a printer cartridge subsequent to
dispensing ink. DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS Figure 1 depicts an inkjet printer 2 which
includes a cradle 4 that receives a replaceable print
cartridge 6 into a recess formed in the cradle's body
according to a preferred embodiment of the present
invention. Cartridge 6 is secured in the cradle recess
by a retainer in the form of latch 7 that is connected
by a hinge to cradle 4. Visible on the upper surface
of print cartridge 6 is an ink refill port 8 which
receives an ink refill cartridge during use. Print
Cartridge Referring now to Figure 2, there is depicted
a block diagram of removable inkjet printer cartridge
6. Cartridge 6 includes ink refill port 8 and an ink
delivery assembly 10 for storing and delivering ink to
a microelectromechanical pagewidth print head chip 52.
Printhead chip 52 receives power and data signals from
cradle 4 via power and data interface 58. A rotor
element 60, which is mechanically driven by cradle 4
has three faces which respectively serve to: blot
printhead chip 52 subsequent to ink ejection; seal the
printhead when it is not in use; and act as a platen
during printing. Accordingly, rotor element 60 acts as
an auxiliary assembly to the printhead in that it
assists in maintaining proper printhead functioning.
Cartridge 6 also includes an authentication device in
the form of quality assurance chip 57 which contains
various manufacturer codes that are read by electronic
circuitry of controller board 82 of cradle 4 during
use. The manufacturer codes are read to verify the
authenticity of cartridge 6. With reference to Figures
3 to 9, and initially to Figure 6, structurally
cartridge 6 has a body including a base molding 20
that houses a polyethylene membrane 26 including ink
storage reservoirs in the form of pockets 28, 30, 32,
34 for each of four different printing fluids.
Typically the printing fluids will be cyan, magenta,
yellow and black inks. Additional storage reservoirs
may also be provided within base molding 20 in order
to receive and store an ink fixative and/or an
infrared ink as various applications may require. In
this regard there may be up to six storage reservoirs
provided with base molding 20. As membrane 26 is
filled with printing fluids it expands and conversely,
as ink is consumed during printing the membrane
collapses.Cover molding 36 includes a recess 38 that
receives an ink inlet molding 24 having a number of
passageways. A number of apertures 42A-42E are formed
through recess 38 and are arranged to communicate with
corresponding passageways of ink inlet molding 24. The
passages of the ink inlet member convey ink from an
externally fitted ink refill cartridge to each of the
ink storage reservoirs via a series of ink delivery
paths formed into ink membrane 26. The ink delivery
paths connect each aperture 42A-42E of the ink inlet
member 24 to its dedicated ink storage reservoir
28-34. The ink is typically delivered under pressure
thereby causing it to flow into and expand the
reservoirs of membrane 26. An ink inlet seal 40 is
located over the outside of recess 38 in order to seal
apertures 42A-42E prior to use. Pagewidth printhead
chip 52 is disposed along the outside of cartridge
base molding 20 in the region below the ink storage
reservoirs. As shown in Figure 7, a number of conduits
43A-43E are formed in the 



underside of the cartridge base molding and are in
direct communication with each of ink storage
reservoirs 28, 30, 32, 34. The conduits provide an ink
delivery path from the underside of cartridge base
molding 20 to inlet ports provided in ink delivery
moldings 48 onto which the printhead chip 52 is
attached. Referring again to Figure 6, ink delivery
moldings 48 are preferably made from a plastic, such
as LCP (Liquid Crystal Polymer) via an injection
molding process and include a plurality of elongate
conduits disposed along the length thereof arranged to
distribute printing fluids from the reservoirs in
membrane 26 to printhead chip 52. Each of the elongate
conduits are dedicated to carry a specific fluid, such
as a particular color ink or a fixative and to allow
the fluid to be distributed along the length of the
printhead. To assist in controlled delivery of the
printing fluid an ink sealing strip 45 is placed
between cartridge base molding 20 and ink delivery
molding 48. The ink sealing strip is formed with
apertures that allow fluid transfer to occur between
the two elements, however the strip acts to seal the
channels formed in the cartridge base molding to
prevent fluid leakage. Formed in cartridge base
molding 20 adjacent the elongate ink distribution
conduits, is an air distribution channel 50 that acts
to distribute pressurized air from air inlet port 76
over the nozzles of printhead 52. The air distribution
channel runs along the length of printhead 52 and
communicateswith air inlet port 76. A porous air
filter 51 extends along the length of air distribution
channel 50 and serves to remove dust and particulate
matter that may be present in the air and which might
otherwise contaminate printhead 52. Porous air filter
51 has a selected porosity so that only air at a
desired threshold pressure is able to pass through it,
thereby ensuring that the air is evenly delivered at a
constant pressure along the length of the orinthead.
In use, channel 50 firstly fills with compressed air
until it reaches the threshold pressure withinthe
channel. Once the threshold pressure is reached the
air is able to pass through porous air filter 51
evenly along the length of the filter. The filtered
air is then directed over the printhead. The purpose
of the pressurized air is to prevent degradation of
the printhead by keeping its nozzles free of dust and
debris. The pressurized air is provided by an air
compressor (item 122 of Figure 14) incorporated into
cradle 4. An air nozzle (item 124 of Figure 15).of the
compressor pierces air seal 44 upon insertion of
cartridge 6 into cradle 4 and mates with air inlet
port 76. An air coverplate 54 is fixed to the
cartridge base molding and evenly distributes air
across printhead 52 in the manner described above.
Power and data signals are provided to printhead 52 by
means of busbar 56which is in turn coupled to external
data and power connectors 58A and 58B. An
authentication device in the form of a quality
assurance (QA) chip 57 is mounted to connector 58A.
Upon inserting print cartridge 6 into cradle 4 the
data and power connectors 58A and 58B, and QA chip 57,
mate with corresponding connectors (items 84A, 84B of
Figure 9) on cradle 4, thereby facilitating power and
data communication between the cradle and the
cartridge. QA chip 57 is tested in use by a portion of
controller board 82 configured to act as a suitable
verification circuit. Rotor element 60 is rotatably
mounted adjacent and parallel to printhead 52. The
rotor element has three faces, as briefly explained
previously, as follows: a platen face, which during
printing acts as a support for print media and assists
in bringing the print media close to printhead 52; a
capping face for capping the printhead when not in use
in order to reduce evaporation of printing fluids from
the nozzles; and a blotter face, for blotting the
printhead subsequent to a printing operation. The
three faces of the rotor element are each separated by
120 degrees. At opposite ends of rotor element 60
there extend axial pins 64A and 64B about which are
fixed cogs 62A and 62B respectively. The free ends of
axial pins 64A and 64B are received into slider blocks
66A and 66B. Slider blocks 66A and 66B include flanges
68A and 68B which are located within slots 7OAand
7OBof end plates 22A and 22B. The end plates are fixed
at either end of cartridge base molding 20. Slider
blocks 66A and 66B are biased towards the printhead
end of slots 7OAand 7OBby springs 72A and 72B held at
either end by their insertion into blind holes in
slider block 66A and 66B and by their seating over
protrusions into slots 7OAand 7OBas best seen in
Figure 8. Accordingly, rotor element 60 is normally
biased so it is brought closely adjacent to printhead
52. During transport, and whilst printer cartridge 6
is being inserted into cradle 4, rotor element 60 is
arranged so that its capping face caps printhead 52 in
order to prevent the surrounding air from drying out
the printhead's nozzles.Printhead A preferred design
for pagewidth printhead 52 will now be explained. A
printhead of the following type may be fabricated with
a width of greater than eight inches if desired and
will typically include at least 20,000 nozzles and in
some variations more than 30,000. The preferred
printhead nozzle arrangement, comprising a nozzle and
corresponding actuator, will now be described with
reference to Figures 10 to 19. Figure 19 shows an
array of the nozzle arrangements 801 formed on a
silicon substrate 8015. The nozzle arrangements are
identical, but in the preferred embodiment, different
nozzle arrangements are fed with different colored
inks and fixative. It will be noted that rows of the
nozzle arrangements 801 are staggered with respect to
each other, allowing closer spacing of ink dots during
printing than would be possible with a single row of
nozzles. The multiple rows also allow for redundancy
(if desired), thereby allowing for a predetermined
failure rate per nozzle. Each nozzle arrangement 801
is the product of an integrated circuit fabrication
technique. In particular, the nozzle arrangement 801
defines a micro-electromechanical system (MEMS). For
clarity and ease of description, the construction and
operation of a single nozzle arrangement 801 will be
described with reference to Figures 10 to 18. The ink
jet printhead chip 12 includes a silicon wafer
substrate 801. 0.35 Micron 1P4M 12 volt CMOS
microprocessing circuitry is positioned on the silicon
wafer substrate 8015. A silicon dioxide (or
alternatively glass) layer 8017 is positioned on the
wafer substrate 8015. The silicon dioxide layer 8017
defines CMOS dielectric layers. CMOS top-level metal
defines a pair of aligned aluminium electrode contact
layers 8030 positioned on the silicon dioxide layer
8017. Both the silicon wafer substrate 8015 and the
silicon dioxide layer 8017 are etched to define an ink
inlet channel 8014 having a 



generally circular cross section (in plan). An
aluminium diffusion barrier 8028 of CMOS metal 1, CMOS
metal 2/3 and CMOS top level metal is positioned in
the silicon dioxide layer 8017 about the ink inlet
channel 8014. The diffusion barrier 8028 serves to
inhibit the diffusion of hydroxyl ions through CMOS
oxide layers of the drive circuitry layer 8017. A
passivation layer in the form of a layer of silicon
nitride 8031 is positioned over the aluminium contact
layers 8030 and the silicon dioxide layer 8017. Each
portion of the passivation layer 8031positioned over
the contact layers 8030 has an opening 8032 defined
therein to provide access to the contacts 8030.The
nozzle arrangement 801 includes a nozzle chamber 8029
defined by an annular nozzle wall 8033, which
terminates at an upper end in a nozzle roof 8034 and a
radially inner nozzle rim 804 that is circular in
plan. The ink inlet channel 8014 is in fluid
communication with the nozzle chamber 8029. At a lower
end of the nozzle wall, there is disposed a moving rim
8010, that includes a moving seal lip 8040. An
encircling wall 8038 surrounds the movable nozzle, and
includes a stationary seal lip 8039 that, when the
nozzle is at rest as shown in Figure 10, is adjacent
the moving rim 8010. A fluidic seal 8011 is formed due
to the surface tension of ink trapped between the
stationary seal lip 8039 and the moving seal lip 8040.
This prevents leakage of ink from the chamber whilst
providing a low resistance coupling between the
encircling wall 8038 and the nozzle wall 8033. As best
shown in Figure 17, a plurality of radially extending
recesses 8035 is defined in the roof 8034 about the
nozzle rim 804. The recesses 8035 serve to contain
radial ink flow as a result of ink escaping past the
nozzle rim 804. The nozzle wall 8033 forms part of a
lever arrangement that is mounted to a carrier 8036
having a generally U-shaped profile with a base 8037
attached to the layer 8031 of silicon nitride. The
lever arrangement also includes a lever arm 8018 that
extends from the nozzle walls and incorporates a
lateral stiffening beam 8022. The lever arm 8018 is
attached to a pair of passive beams 806, formed from
titanium nitride (TiN) and positioned on either side
of the nozzle arrangement, as best shown in Figures 13
and 18. The other ends of the passive beams 806 are
attached to the carrier 8036. The lever arm 8018 is
also attached to an actuator beam 807, which is formed
from TiN. It will be noted that this attachment to the
actuator beam is made at a point a small but critical
distance higher than the attachments to the passive
beam 806. As best shown in Figures 13 and 16, the
actuator beam 807 is substantially U-shaped in plan,
defining a current path between the electrode 809 and
an opposite electrode 8041. Each of the electrodes 809
and 8041 are electrically connected to respective
points in the contact layer 8030. As well as being
electrically coupled via the contacts 809, the
actuator beam is also mechanically anchored to anchor
808. The anchor 808 is configured to constrain motion
of the actuator beam 807 to the left of Figures 10 to
12 when the nozzle arrangement is in operation. The
TiN in the actuator beam 807 is conductive, but has a
high enough electrical resistance that it undergoes
self-heating when a current is passed between the
electrodes 809 and 8041. No current flows through the
passive beams 806, so they do not expand.In use, the
device at rest is filled with ink 8013 that defines a
meniscus 803 under the influence of surface tension.
The ink is retained in the chamber 8029 by the
meniscus, and will not generally leak out in the
absence of some other physical influence. As shown in
Figure 11, to fire ink from the nozzle, a current is
passed between the contacts 809 and 8041, passing
through the actuator beam 807. The self-heating of the
beam 807 due to its resistance causes the beam to
expand. The dimensions and design of the actuator beam
807 mean that the majority of the expansion in a
horizontal direction with respect to Figures 10 to 12.
The expansion is constrained to the left by the anchor
808, so the end of the actuator beam 807 adjacent the
lever arm 8018 is impelled to the right. The relative
horizontal inflexibility of the passive beams 806
prevents them from allowing much horizontal movement
the lever arm 8018. However, the relative displacement
of the attachment points of the passive beams and
actuator beam respectively to the lever arm causes a
twisting movement that causes the lever arm 8018 to
move generally downwards. The movement is effectively
a pivoting or hinging motion. However, the absence of
a true pivot point means that the rotation is about a
pivot region defined by bending of the passive beams
806. The downward movement (and slight rotation) of
the lever arm 8018 is amplified by the distance of the
nozzle wall 8033 from the passive beams 806. The
downward movement of the nozzle walls and roof causes
a pressure increase within the chamber 29, causing the
meniscus to bulge as shown in Figure 11. It will be
noted that the surface tension of the ink means the
fluid seal 11 is stretched by this motion without
allowing ink to leak out. As shown in Figure 12, at
the appropriate time, the drive current is stopped and
the actuator beam 807 quickly cools and contracts. The
contraction causes the lever arm to commence its
return to the quiescent position, which in turn causes
a reduction in pressure in the chamber 8029. The
interplay of the momentum of the bulging ink and its
inherent surface tension, and the negative pressure
caused by the upward movement of the nozzle chamber
8029 causes thinning, and ultimately snapping, of the
bulging meniscus to define an ink drop 802 that
continues upwards until it contacts adjacent print
media. Immediately after the drop 802 detaches,
meniscus 803 forms the concave shape shown in Figure
12. Surface tension causes the pressure in the chamber
8029 to remain relatively low until ink has been
sucked upwards through the inlet 8014, which returns
the nozzle arrangement and the ink to the quiescent
situation shown in Figure 10.As best shown in Figure
13, the nozzle arrangement also incorporates a test
mechanism that can be used both post-manufacture and
periodically after the printhead is installed. The
test mechanism includes a pair of contacts 8020 that
are connected to test circuitry (not shown). A
bridging contact 8019 is provided on a finger 8043
that extends from the lever arm 8018. Because the
bridging contact 8019 is on the opposite side of the
passive beams 806, actuation of the nozzle causes the
priding contact to move upwardly, into contact with
the contacts 8020. Test circuitry can be used to
confirm that actuation causes this closing of the
circuit 



formed by the contacts 8019 and 8020. If the circuit
closed appropriately, it can generally be assumed that
the nozzle is operative. Cradle Figure 20 is a
functional block diagram of printer cradle 4. The
printer cradle is built around a controller board 82
that includes one or more custom Small Office Home
Office Printer Engine Chips (SoPEC) whose architecture
will be described in detail shortly. Controller board
10 is coupled to a USB port 130 for connection to an
external computational device such as a personal
computer or digital camera containing digital files
for printing. Controller board 10 also monitors: a
paper sensor 192, which detects the presence of print
media; a printer cartridge chip interface 84, which in
use couples to printer cartridge QA chip 57; an ink
refill cartridge QA chip contact 132, which in use
couples to an ink refill cartridge QA chip (visible as
item 176 in Figure 37); and rotor element angle sensor
156, which detects the orientation of rotor element
60. In use the controller board processes the data
received from USB port 130 and from the various
sensors described above and in response drives a motor
110, tricolor indicator LED 135 and, via interface 84,
printhead chip 52. As will be explained in more detail
later, motor 110 is mechanically coupled to drive a
number of mechanisms that provide auxiliary services
to print cartridge 6. The driven mechanisms include: a
rotor element drive assembly 145, for operating rotor
element 60; a print media transport assembly 93, which
passes print media across printhead chip 52 during
printing; and an air compressor 122 which provides
compressed air to keep printhead chip 52 clear of
debris.As will be explained in more detail shortly,
motor 110 is coupled to each of the above mechanisms
by a transmission assembly which includes a direct
drive coupling from the motor spindle to an impeller
of the air compressor and a worm-gear and cog
transmission to the rotor element and print media
transport assembly. The structure of cradle 4 will now
be explained with reference to Figures 21 to 31. As
most clearly seen in the exploded view of Figure 26,
cradle 4 has a body shaped to complement cartridge 6
so that when mated together they form an inkjet
printer. The cradle body is formed of base molding 90
and cradle molding 80. The base molding acts as a
support base for the cradle and also locates drive
motor 110, rotor element roller 94 and drive roller
96. The base molding is snap fastened to cradle
molding 80 by means of a number of corresponding
flanges 120 and slots 123. Cradle molding 80 defines
an elongate recess 89 dimensioned to locate print
cartridge 6. A number of indentations in the form of
slots 86 are formed in an internal wall of the cradle
for receiving complementary protrusions in the form of
ribs 78 (Figure 4) of cartridge 6. Consequently
cartridge 6 must be correctly orientated in order for
it to be fully received into cradle molding 80.
Furthermore, the slots ensures that only those
cartridges that are supported by the electronics of
the cradle, and hence have non-interfering ribs, can
be inserted into the cradle, thereby overcoming the
problem of the drive electronics of the cradle
attempting to drive cartridges having unsupported
performance characteristics. Controller 82 is arranged
to determine the performance characteristics of
cartridges inserted into cradle 4 and to operate each
cartridge in response to the determined performance
characteristics. Consequently, it is possible for an
inkjet cradle to be provided with a starter cartridge
having relatively basic performance characteristics
and then to upgrade as desired by replacing the
starter cartridge with an improved performance upgrade
cartridge. For example the upgrade cartridge may be
capable of a higher print rate or support more inks
than the starter cartridge. With reference to Figure
25, drive shaft 127 of motor 110 terminates in a worm
gear 129 that meshes with a cog 125B that is, in turn,
fixed to drive roller 96. Referring again to Figure
26, the drive roller is supported at either end by
bearing mount assemblies 10OAand 100B, which are in
turn fixed into slots 101A and 101B of cradle mounting
80. Similarly, rotor element translation roller 94 and
pinch roller 98 are also supported by bearing mount
assemblies 10OAand 100B. Referring now to Figure 30,
opposite the motor end of drive roller 96 there is
located a flipper gear assembly 140. The flipper gear
assembly consists of a housing 144 which holds an
inner gear 142 and an outer gear 143 that mesh with
each other. The inner gear is fixed and coaxial with
drive roller 96 whereas housine 144 is free to rotate
about drive roller 96. In use the housing rotates with
drive roller 96 taking with itouter gear 143 until it
either abuts a stopper located on the cradle base
molding 90 or outer gear 143 meshes with rotor element
drive cog 146. The direction of rotation of drive
roller 96 is dependent on the sense of the driving
current applied to motor 110 by control board 82. The
meshing of outer gear 143 with rotor element drive cog
146 forms rotor element drive assembly 145 comprising
drive roller 96, inner gear 142, outer gear 143 and
rotor element drive cog 146. Consequently, in this
configuration power can be transmitted from drive
roller 96 to rotor element drive roller 94. With
reference to Figure 31, the opposite ends of rotor
element drive roller 94 terminate in cams 148A and
148B which are located in corresponding cam followers
150A and 150B. Cam followers 150A and 150B are ring
shaped and pivotally secured at one sideby pivot pins
152Aand 152B respectively. Hinged jaws 154A and 154B
are provided for clutching the rotor element slider
blocks (items 66A, 66B of Figure 6) of the printer
cartridge. The jaws are each pivotally connected to
cam followers 150A and 150B opposite pins 152A and
152B respectively. Upon rotor element drive roller 94
being rotated, cams 148A and 148B abut the inner wall
of cam followers 150A and 150B thereby causing the cam
followers to rise taking with them jaws 154A and 154B
respectively. In order to ensure that rotor element 60
is rotated through the correct angle, cradle 4
includes a rotor element sensor unit 156 (Figure 20)
to detect the actual orientation of the rotor element.
Sensor unit 156 consists of a light source and a
detector unit which detects the presence of reflected
light. Rotor element 60 has a reflective surface that
is arranged to reflect rays from the light source so
that the orientation of the rotor element can be
detected by sensor 156. In particular, by monitoring
sensor unit 156, controller board 82 is able to
determine which face of rotor element 60 is adjacent
printhead 52. 



Apart from driving drive roller 96, motor 110 also
drives an air compressor 122 that includes a fan
housing 112, air filter 116 and impeller 114. Fan
housing 112 includes an air outlet 124 that is adapted
to mate with air inlet port 76 (Figure 6) of cartridge
6 A metal backplane 92 is secured to the rear of
cradle molding 80 as may be best seen in side view in
Figure 25 and in cross section in Figure 27. Mounted
to backplane 92 is a control board 82 loaded with
various electronic circuitry. The control board is
covered by a metal radio frequency interference (RFI)
shield 102. Control board 82 is electrically coupled
to cradle connectors 84A and 84B via a flex PCB
connector 106 and also to an external data and power
connection point in the form of USB port connector
130. USB connector 130 enables connection to an
external personal computer or other computational
device. Cradle connectors 84A, 84B are supported in
slots formed at either end of cradle molding 80 and
are arranged so thatupon printer cartridge 6 being
folly inserted into recess 89 of the cradle molding,
cradle connectors 84A and 84B make electrical contact
with cartridge connectors 58A and 58B. Controller
board 82 is connected by various cable looms and
flexible PCB 106 to QA chip contact 132. The QA chip
contact is located in a recess 134 formed in cradle
molding 80 and is situated so that during ink
refilling it makes contact with a QA chip 176 located
in ink refill cartridge 162 as will be described
shortly. Controller board 82 also drives a tricolor
indicator LED (item 135 of Figure 20) which is
optically coupled to a lightpipe 136. The lightpipe
terminates in an indicator port 138 formed in cradle
molding 80 so that light from the tricolor indicator
LED may be viewed from outside the casing. Controller
Board Printer units according to a preferred
embodiment of the invention have a fundamental
structure, namely a cradle assembly which contains all
of the necessary electronics, power and paper handling
requirements, and a cartridge unit that includes the
highly specialised printhead and ink handling
requirements of the system, such that it may be
possible for a cradle unit to support a cartridge unit
which enables different capabilities without the need
to purchase a new cradle unit. In this regard, a range
of cartridge units, each having a number of different
features may be provided. For example, in a simple
form it may be possible to provide a cartridge unit of
three distinct types:  Starter Unit - 15 ppm cartridge
with 150ml of ink capacity  Intermediate Unit - 30 ppm
cartridge with 300 ml of ink capacity  Professional
Unit - 60 ppm cartridge with +300 ml of ink storage
capacity. Such a system may be supported on one cradle
unit with the user able to purchase different
cartridge units depending upon their requirements and
cost considerations. In the case of the professional
unit, it may be required that a special cradle unit be
provided that supports the more developed and refined
functionality of such a cartridge unit. Cartridge
units of different functionality may bear indicia such
as color coded markings so that their compatibility
with the cradle units can be easily identified. In
this regard, Figure 32 shows the main PCB unit for a
cradle unit operating at 15-30 ppm, whilst Figure 33
shows a main PCB unit for driving a cartridge unit
operating at 60ppm. As can be seen the PCBs are almost
identical with the main difference being the presence
of 2 SoPEC chips on the 60 ppm PCB. Hence, even if a
user has purchased a cradle unit which may not
initially support a more powerful cartridge unit, the
present system structure makes it easy for the cradle
unit to be easily upgraded to support such systems.
The printer preferably also includes one or more
system on a chip (SoC) components, as well as the
print engine pipeline control application specific
logic, configured to perform some or all of the
functions described above in relation to the printing
pipeline. Referring now to Figure 4, from the highest
point of view a SoPEC device consists of 3 distinct
subsystems: a Central Processing Unit (CPU) subsystem
301, a Dynamic Random Access Memory (DRAM) subsystem
302 and a Print Engine Pipeline (PEP) subsystem 303.
The CPU subsystem 301 includes a CPU 30 that controls
and configures all aspects of the other subsystems. It
provides general support for interfacing and
synchronizing the external printer with the internal
print engine. It also controls the low-speed
communication to QA chips (which are described
elsewhere in this specification). The CPU subsystem
301 also contains various peripherals to aid the CPU,
such as General Purpose Input Output (GPIO, which
includes motor control), an Interrupt Controller Unit
(ICU), LSS Master and general timers. The Serial
Communications Block (SCB) on the CPU subsystem
provides a foil speed USB1.1 interface to the host as
well as an Inter SoPEC Interface (ISI) to other SoPEC
devices (not shown). The DRAM subsystem 302 accepts
requests from the CPU, Serial Communications Block
(SCB) and blocks within the PEP subsystem. The DRAM
subsystem 302, and in particular the DRAM Interface
Unit (DIU), arbitrates the various requests and
determines which request should win access to the
DRAM. The DIU arbitrates based on configured
parameters, to allow sufficient access to DRAM for all
requestors. The DIU also hides the implementation
specifics of the DRAM such as page size, number of
banks and refresh rates. The Print Engine Pipeline
(PEP) subsystem 303 accepts compressed pages from DRAM
and renders them to bi-level dots for a given print
line destined for a printhead interface that
communicates directly with up to 2 segments of a
bi-lithic printhead. The first stage of the page
expansion pipeline is the Contone Decoder Unit (CDU),
Lossless Bi-level Decoder (LBD) and Tag Encoder (TE).
The CDU expands the JPEGcompressed contone (typically
CMYK) layers, the LBD expands the compressed bi-level
layer (typically K), and the TE encodes Netpage tags
for later rendering (typically in IR or K ink). The
output from the first stageis a set of buffers: the
Contone FIFO unit (CFU), the Spot FIFO Unit (SFU), and
the Tag FIFO Unit (TFU). The CFU and SFU buffers are
implemented in DRAM. The second stage is the Halftone
Compositor Unit (HCU), which dithers the contone layer
and composites position tags and the bi-level spot
layer over the resulting bi-level dithered layer. A
number of compositing options can be implemented,
depending upon the printhead with which the 



SoPEC device is used. Up to 6 channels of bi-level
data are produced from this stage, although not all
channels may be present on the printhead. For example,
the printhead may be CMY only, with K pushed into the
CMY channels and IR ignored. Alternatively, the
encoded tags may be printed in K if IR ink is not
available (or for testing purposes). In the third
stage, a Dead Nozzle Compensator (DNC) compensates for
dead nozzles in the printhead by color redundancy and
error diffusing of dead nozzle data into surrounding
dots. The resultant bi-level 6 channel dot-data
(typically CMYK, Infrared, Fixative) is buffered and
written to a set of line buffers stored in DRAM via a
Dotline Writer Unit (DWU). Finally, the dot-data is
loaded back from DRAM, and passed to the printhead
interface via a dot FIFO. The dot FIFO accepts data
from a Line Loader Unit (LLU) at the system clock rate
(pclk), while the PrintHead Interface (PHI) removes
data from the FIFO and sends it to the printhead at a
rate of 2/3 times the system clock rate. In the
preferred form, the DRAM is 2.5Mbytes in size, of
which about 2Mbytes are available for compressed page
store data. A compressed page is received in two or
more bands, with a number of bands stored in memory.
As a band of the page is consumed by the PEP subsystem
303 for printing, a new band can be downloaded. The
new band may be for the current page or the next page.
Using banding it is possible to begin printing a page
before the complete compressed page is downloaded, but
care must be taken to ensure that data is always
available for printing or a buffer under-run may
occur. The embedded USB 1.1 device accepts compressed
page data and control commands from the host PC, and
facilitates the data transfer to either the DRAM (or
to another SoPEC device in multi-SoPEC systems, as
described below). Multiple,SoPEC devices can be used
in alternative embodiments, and can perform different
functions depending upon the particular
implementation. For example, in some cases a SoPEC
device can be used simlv for its onboard DRAM, while
another SoPEC device attends to the various
decompression andformatting functions described above.
This can reduce the chance of buffer under-run, which
can happen in the event that the printer commences
printing a page prior to all the data for that page
being received and the rest of the data is not
received in time. Adding an extra SoPEC device for its
memory buffering capabilities doubles the amount of
data that can be buffered, even if none of the other
capabilities of the additional chip are utilized. Each
SoPEC system can have several quality assurance (QA)
devices designed to cooperate with each other to
ensure the quality of the printer mechanics, the
quality of the ink supply so the printhead nozzles
will not be damaged during prints, and the quality of
the software to ensure printheads and mechanics are
not damaged. Normally, each printing SoPEC will have
an associated printer QA, which stores information
printer attributes such as maximum print speed. An ink
cartridge for use with the system will also contain an
ink QA chip, which stores cartridge information such
as the amount of ink remaining. The printhead also has
a QA chip, configured to act as a ROM (effectively as
an EEPROM) that stores printhead-specific information
such as dead nozzle mapping and printhead
characteristics. The CPU in the SoPEC device can
optionally load and run program code from a QA Chip
that effectively acts as a serial EEPROM. Finally, the
CPU in the SoPEC device runs a logical QA chip (ie, a
software QA chip). Usually, all QA chips in the system
are physically identical, with only the contents of
flash memory differentiating one from the other. Each
SoPEC device has two LSS system buses that can
communicate with QA devices for system authentication
and ink usage accounting. A large number of QA devices
can be used per bus and thenposition in the system is
unrestricted with the exception that printer QA and
ink QA devices should be on separate LSS busses. In
use, the logical QA communicates with the ink QA to
determine remaining ink. The reply from the ink QA is
authenticated with reference to the printer QA. The
verification from the printer QA is itself
authenticated by the logical QA, thereby indirectly
adding an additional authentication level to the reply
from the ink QA. Data passed between the QA chips,
other than the printhead QA, is authenticated by way
of digital signatures. In the preferred embodiment,
HMAC-SHAl authentication is used for data, and RSA is
used for program code, although other schemes could be
used instead.A single SoPEC device can control two
bi-lithic printheads and up to six color channels. Six
channels of colored ink are the expected maximum in a
consumer SOHO, or office bi-lithic printing
environment, and include:  CMY (cyan, magenta,
yellow), for regular color printing. K (black), for
black text, line graphics and gray-scale printing.  IR
(infrared), for Netpage-enabled applications.  F
(fixative), to prevent smudging of prints thereby
enabling printing at high speed. Because the bi-lithic
printer is capable of printing so fast, a fixative may
be required to enable the ink to dry before the page
touches the page already printed. Otherwise ink may
bleed between pages. In relatively low-speed printing
environments the fixative may not be required. In the
preferred form, the SoPEC device is color space
agnostic. Although it can accept contone data as CMYX
or RGBX, where X is an optional 4th channel, it also
can accept contone data in any print color space.
Additionally, SoPEC provides a mechanism for arbitrary
mapping of input channels to output channels,
including combining dots for ink optimization and
generation of channels based on any number of other
channels. However, inputs are typically CMYK for
contone input, K for the bi-level input, and the
optional Netpage tag dots are typically rendered to an
infrared layer. A fixative channel is typically
generated for fast printing applications. 



In the preferred form, the SoPEC device is also
resolution agnostic. It merely provides a mapping
between input resolutions and output resolutions by
means of scale factors. The expected output resolution
for the preferred embodiment is 1600dpi, but SoPEC
actually has no knowledge of the physical resolution
of the Bi-lithic printhead. In the preferred form, the
SoPEC device is page-length agnostic. Successive pages
are typically split into bands and downloaded into the
page store as each band of information is consumed.DIU
provides arbitration between competing units and
controls DRAM access. DRAM Embedded DRAM 20Mbits of
embedded DRAM.METHOD AND SYSTEM FOR RECORDING SEARCH
TRAILS ACROSS ONE OR MORE SEARCH ENGINES IN A
COMMUNICATIONS NETWORK The present invention relates
to a method and system for automatically recording
sites accessed by a client in a communications
network, and in particular to the recordal of a trail
of sites consecutively accessed by the client. The
invention is suitable for use in applications in which
a client accesses sites from one or more servers
forming part of the Internet, and it will be
convenient to describe the invention in relation to
that exemplary application. It should be appreciated
however that the invention is not limited to that
application Each day millions of searches are
conducted on the Internet by using Internet search
engines. These search engines are software that search
for data based on some criteria. Typically, a user
enters a search query and an algorithm is used to
determine Hyper Text Markup Language (HTML) documents
or other content that match the search query based
upon a search algorithm performed by the search
engine. Once the search algorithm has been executed,
search results consisting of a list of links to a
number of relevant HTML documents or other content are
returned for display to the client. A user will click
on one of the links, and the content located at that
link will be served to the client. This content may
provide one or more links to other sites, and
depending upon their relevance the user may choose to
click on one of these further links. In this way, a
search trail consisting of a chain of consecutively
accessed sites is created by a user. Current search
engines require searchers to rediscover a path to a
desired search result each time a new search query is
created. Search trails developed by an individual or
other users are currently unable to be harnessed to
improve the efficiency and relevance of a search
conducted on the Internet. Considerable academic
research has been devoted to analysing the behaviour
of web searchers. Typically this research relies on
web server logs to record web usage data. However, it
is impractical to merge user data from multiple
servers as this requires cooperation between the
server owners. Moreover, server logs only record a
limited number of parameters used in Hyper Text
Transfer Protocols (HTTP) GET requests, and do not
enable meaningfulinformation to be recorded for
constituting a search trail. Recording all page visits
by a user in a web server log results in privacy
concerns for many users. Furthermore, a web server log
is unable to record page visits of a user on third
party servers. Recording all page visits also consumes
a considerable amount of disk storage space. Other
research into user behaviour whilst browsing the
Internet has described the use of HTTP proxies to
intercept HTTP requests between a clientside browser
and the Internet. Such systems have focused on a
user's general web browsing behaviour but have not
addressed a user's searching behaviour. A proxy-based
solution for recording user browsing behaviour also
has a number of important limitations, namely that all
requests go via the proxy and excess network bandwidth
is consumed, new page requests are transmitted slowly
as they must pass via the proxy, and the privacy of
the user is not adequately protected since all page
requests are intercepted. It would be desirable to
provide an automated method and system for recording
sites accessed by a client in a communications network
that enables an Internet searcher to record a search
and the search trail followed to find a relevant
result. It would also be desirable to enable the
recordal of search trails across multiple engines. It
would also be desirable to enable the retrieval of
previously generated search trails at a later time,
and to enable a searcher to be able to follow search
trails previously generated by themselves or other
internet searches. One aspect of the present invention
provides an automated method for recording sites
accessed by a client in a communications network, the
method including the steps of: detecting submission of
a search query from a client to one of a plurality of
search engines; andrecording a search trail of one or
more parameters of sites accessed consecutively
following return of search query results to the
client. The step of detecting submission of the search
query may include: detecting submission of a completed
form object from the client; and 



determining if part of the form object matches a known
search command format of any of the plurality of
search engines. The search command format may include
the network address of a search engine program for
executing the search query. The search command format
may further include one or more search parameters
identifying a user-entered search query. The step of
detecting submission of a completed form object by the
client may include: locating form objects in an object
model of content served to a client; and adding a
routine to each form object to enable interception of
the completed form object upon submission. The step of
locating all form objects in a document object model
of content served to a client is carried out after the
content has been served to the client. The content may
be an HTML document, and all form objects in a
document object model of the HTML document may be
located once a DocumentComplete event occurs. The HTML
document may include a GET or a POST form. The step of
recording one or more parameters of the sites accessed
consecutively from the search query results may be
optionally selectable at the client once the search
query is detected.The step of recording one or more
parameters of the sites accessed consecutively from
the search query results may include: recording the
network address of the consecutively accessed sites.
The step of recording one or more parameters of the
sites accessed consecutively from the search query
results may further include: recording one or more of
a search identifier, network address of a referring
site, network address of the client and search term or
terms entered by the user at the client. The step of
recording one or more parameters of the sites accessed
consecutively from the search query results may
further include: transmitting the one or more
parameters identified at the client to a trail
recorder server for recordal. The method may further
include the step of initially recording the one or
more parameters in a RAM table at the trail recorder
server. The method may further include the step of
periodically saving RAM table data to disk-based
tables at the trail recorder server. A first
disk-based table may store data characterising its
search trail. A second disk-based table may store data
characterising the consecutive sites accessed in each
search trail. The number of consecutively accessed
sites may be limited to a predetermined maximum. The
method may further include the step of: maintaining an
adapter table of known search command formats for a
plurality of search engines.The method may further
include the step of: periodically validating the
search command formats maintained in the adapter
table. The method may further include the step of:
automatically identifying a search command format of a
new search engine; and updating the adapter table. The
method may further include the step of: collecting
search information identifying a search box page of a
search engine; and identifying the search command
format from the search information. The step of
collecting search information may include: collecting
the HTML code of a search box; and parsing the HTML
code to identify the search command format. The method
may further include the step of: matching the search
query to previous search queries to identify related
search trails. The step of matching the search query
to previous search queries may include: conducting a
full text search on the search query and previous
search queries.The step of matching the search query
to previous search queries may include: limiting the
related search trails to search trails resulting from
search queries from a same user. Alternatively, the
related search trails may include search trails
resulting from search queries from a same and other
users. The method may further include the step of: 



presenting the related search trails at the client.
The step of presenting the related search trails may
include: ordering the related search results by one or
more ranking criteria. The ranking criteria may
include any one or more of date, inverse document
frequency match, target search engine, user identifier
or trail weight indicative of the cumulative frequency
of user visits to steps in a related search trail.
Another aspect of the invention provides a system for
recording sites accessed by a client in a
communications network, the system including: a search
query detector for detecting submission of a search
query from the client to one of a plurality of search
engines; and a search trail recorder for recording a
search trail of one or more parameters of sites
accessed consecutively following return of search
query results to the client. The system may further
include: an adapter manager for maintaining an adapter
table of known search command formats for the
plurality of search engines.The system may further
include: a trail searcher for matching the search
query to previous search queries to identify related
search trails. Another aspect of the invention
provides a search query detector for use with the
above described system. A further aspect of the
invention provides a search trail recorder for use
with the above described system. Yet another aspect of
the invention provides an adapter manger for use with
the above described system. A still further aspect of
the invention provides a trail searcher for use with
the above described system. Further aspects of the
invention include computer software including a set of
instructions for carrying out the method performed by
the search query detector, search trail recorder,
adapter manager and/or trail searcher. The following
description refers in more detail to the various
features of the present invention. To facilitate an
understanding, reference is made in the description to
the accompanying drawings where the automated method
and system is illustrated in a preferred embodiment.
It is to be understood however, that the invention is
not limited to the preferred embodiment as illustrated
in the drawings. Referring now to the drawings; Figure
1 is a representation of a browser toolbar forming
part of a search query detector of a system for
recording sites accessed by a client in a
communications network according to the present
invention;Figure 2 is a schematic diagram of
inter-related components of a system for recording
sites accessed by a client in a communications network
according to the present invention; Figure 3 is a
schematic diagram of a search query detector forming
part of the system of Figure 2; Figure 4 is a search
trail recorder forming part of the system of Figure 2;
Figure 5 is schematic diagram of an adapter manager
forming part of the system of Figure 2; and Figure 6
is a schematic diagram of a trail searcher forming
part of the system of Figure 2. Referring now to
Figures 1 and 2, the system for recording sites
accessed by a client in a communications network (in
this case, the Internet) according to one embodiment
of the present invention includes the following four
major components: a search query detector 10, search
trail recorder 11, adapter manager 12 and trail
searcher 13. The search query detector 10 is a
client-side application that detects submission of a
search query from a client to one or more search
engines. In the example shown in Figure 1, the search
query detector 10 is embodied as a toolbar 20 operable
within an Internet browser installed at a client. In
other embodiments of the invention, the search query
detector 10 may be embodied as a browser addon or
extension, deskbar, agent, proxy or like clientside
application from which data from a search form can be
interpreted. By detecting a submission of the search
query from a client, the trail watcher captures the
start of a search trail and the subsequent web links
or search trail steps, a user takes as they browse
through various content served to the client looking
for information that satisfies their search query. An
individual search trail is recorded for each new
search trail that a user enters into a search form.
The trail recorder 11 subsequently records a search
trail of one or more parameters of sites accessed
consecutively following return of search query results
to the client in the browser window 21.The trail
recorder 11 may also be adapted to capture the IP
address (or other network identifier) of the user. In
this way, the IP addresses of multiple users can be
subsequently analysed to group users by country,
organisation, 



department or like criteria. The search query detector
10 is adapted to capture web browser events such as a
DocumentComplete. The DocumentComplete event occurs
whenever the browser has finished loading and
displaying a new web page. By the time the
DocumentComplete event occurs the browser has created
an internal predate structure based on the Document
Object Model (DOM) to store the page. Clientside
scripting language such as Javascript are able to
manipulate this data structure inside the memory of
the browser, which in turn manipulates the
corresponding elements of the web page, such as the
forms and images displayed. The search query detector
10 in this example is embodied as a Javascript program
that forms a toolbar within an Internet browser, and
has partial or full access to the DOM of a web page.
When a search user 14 clicks on a link displayed in
the Internet browser window 21 and requests the
serving of content from the Internet, a new web page
is loaded. Once the content has been served to the
client, a DocumentComplete event occurs, which is
captured at step 30, as shown in Figure 3. For every
form object found in the web page, the search query
detector 10 includes a routine to enable interception
of the completed form object upon submission of the
search query by the search user 14. In this
embodiment, the search query detector 14 adds an
onSubmit event handler to every form object inside the
Document Object Model of the web page served to the
client. The onSubmit handler acts to catch an onSubmit
event for all forms of the document if, and when, the
event occurs. The onSubmit event occurs whenever a
user submits the contents of a web form to a remote
server. By catching the event, the search query
detector intercepts the submission of a form and
ensures that the new onSubmit handler is executed
before any of the forms in the document are submitted
to a third party web server. For example, if a user is
using the Google(r) search engine, the search query
detector intercepts whenever a user submits a search
form. Before search variables are submitted to the
Google(r) server, they are firstly submitted to the
search trail recorder 11 so that the start of a new
search trail can be recorded.The insertion of the
onSubmit handler occurs at step 31 in Figure 3, whilst
the updating of the Document Object Model occurs in
step 32. An example of the HTML source code of a
simple search box is shown in Table 1; <html> <head>
</head> <body> <form name = "searchform" method =
"POST" action = http://turbo1Q.eom/x/search.cgi>
Search <input type = "text" size = "20" name =
"query"> <input type = "submit" value = "Search">
</form> </body> </html> Table 1 The HTML source code
includes an attribute, namely the Uniform Resource
Locator (URL) of a server-side script that processes a
search request. The HTML source code also includes a
method attribute that determines how the parameters
are to be passed to the server. The two request
methods to submit HTML form data to a server are the
"GET" and "POST" methods. The onSubmit handler
inserted into every form object of a web page served
to a client ensures that all completed search forms
are intercepted, at step 33. At step 34, the action
attribute of the search form is transmitted to the
trail recorder 11 in order to determine whether the
action attribute corresponds to an action attribute of
a known search engine. The search query detector 10 is
advantageously able to intercept both GET and POST
form submissions. By transmitting only the action
attribute of a search form submission, the search
query detector 10 also ensures that no private form
data is transmitted unsecurely to the server-side
trail recorder 11 that may compromise the privacy of a
user, such as a logging form containing user name and
password, credit card details or the like. The value
of the action attribute is the URL or network address
of the search engine program forexecuting the search
query. For example, the value of the action attribute
in the example of HTLM source code shown in Table 1 is
http://turbo10.eom/x/search.cgi. The onSubmit handler
inserted into the form object at step 31 passes the
action attribute in a separate HTTP GET request to the
trail recorder 11 at step 35. Referring now to Figure
4, the trail recorder 11, upon receipt of the HTTP GET
request from the search query detector 10 strips off
any parameter portion of the network address or URL of
the search engine program for executing the search
query so that only the scheme, host name and 



path remain. To maintain the privacy of the user, no
form parameters are submitted to the trail recorder 11
at this time. Only the value of the action attribute
is sent to the server. For example, this stripped down
version of the search engine URL in the example shown
in Table 1 is http://turbo10.eom/x/search.cgi . Using
this portion of the URL, the trail recorder 11
searches a table 40 of "Search Engine Adapters" for an
action attribute that matches the action attribute
value transmitted from the search query detector 10.
If the adapter URL does match, then the search query
detector 10 determines that the search query submitted
by the user is the beginning of a new search trail.
More generally, upon detection of submission of a
completed form object from the client, the search
query detector 10 and search trail recorder 11
determine if part of the form object matches a known
search command format of any of a plurality of search
engines maintained in a database of known search
engine search command formats. The matching process
undertaken by the search trail recorder 11 is
important to determine whether or not the form
submitted from the client was a search form or another
type of form submission, such as a contact us form,
login form, etc. The matching process is also
important in order to determine the particular search
engine intended to execute the search, as well as the
search query parameters used by that search engine.
The adapter table 40 of known search command formats
for the various search engines known to the search
trail recorder is used to identify which of the search
query parameters are defaults, and which are entered
by the searcher. For example, following on from the
example shown in Table 1, a search HTTP GET request
for a search engine URL may be
http://turbo10.com/x/search.cqi?q=cars&fmt=html . Two
potential search query parameters arise from this
request, namely "q" and "fmt". One is entered bythe
user in the search form, whilst the other is a default
value. The adapter table 40 stores which parameter
corresponds to the search query entered by the user.
In this case, the search query parameter stored in the
adapter table 40 is "q" so the search trail recorder
11 is able to determine that this is the beginning of
a search trail for "cars" and not "html". The adapter
definition stored in the adapter table 40 is able
therefore to distinguish between form parameters
entered by the searcher and default values, such as
session identifiers, user identifiers or other hidden
variables. More generally, the search command format
maintained by the adapter table 40 includes not only
the network address of a search engine program for
executing the search query, but additionally one or
more search parameters identifying a user-entered
search query. If a corresponding action attribute
constituting part of the form object submitted by the
client is found to match a stored action attribute in
the adapter table 40, then the search trail recorder
11 determines that the form about to be submitted is a
search form. When a search form is found at step 41 by
the search trail recorder, an adapter identifier is
transmitted, at step 42, to the search query detector
10 to indicate that the submission of a known search
form query has been detected. The adapter identifier
returned to the search query detector 10 is maintained
in a current adapter identifier table 35. When an
adapter identifier is returned to the search query
detector 10, a button 22 on the toolbar 20 displays a
recording symbol to indicate to the user that a search
trail is about to be recorded. If no search form was
found, and no adapter identifier returned, then the
recording icon is not displayed. The search user 14 is
able to click on the trail recorder button 22 in order
to turn the recording button on or off and therefore
selectively activate the search trail recording
feature of the search trail recorder. The toggling on
or off of the search trail recorder is carried out at
step 37 of Figure 3, which has the effect of changing
the state of the search trail recorder status data 38
maintained by the search query detector 10. At step
39, the search query detector 10 determines whether
the state of the search trail recorder status data 38
indicates that recording should occur, and that a
known adapter identifier was returned by the trail
recorder 11, the search query detector 10 initiates
the recording of the network address of the
consecutively accessed sites in the search trail
following return of the search query results to
theclient. An unbroken search trail is constructed
from a "chain" of Referrers URL sent from the browser.
If a user types in a URL, closes the browser or
presses the 'Home1 button, the trail is broken because
these actions do not cause a 'Referrer' to be sent to
the server. Accordingly, when the search trail
recorder function is turned "on", for every
DocumentComplete event that is detected at step 30, a
separate HTTP GET request is sent by the search query
detector 10 to the search trail recorder 11 at step 40
to record a step in the search trail. The parameters
sent in the GET request include a unique user
identifier, the URL of the current page, the referring
URL, the title of the page, the network address of the
client, the adapter identifier of the search engine,
and the search term or terms used by the user. A
server Common Gateway Interface (CGI) program receives
these parameters at step 43 and stores them in a RAM
based database table 44 maintained by a remote 



server. A RAM based database table provides the
advantage of enabling the rapid insertion and storage
of parameters describing every step in the search
trail. Periodically, the RAM based database table 44
is emptied into one of two disk-based tables 45 and 46
by an emptying routine 47 maintained by the search
trail recorder 11. The first disk-based table 45
stores data characterising each search trail, whereas
the second disk-based table stores data characterising
the consecutive sites accessed in each search trail. A
new trail is created whenever the adapter identifier
located in step 41 is not null (i.e. a user has
entered a search query and a search form for a search
engine known to the search trail recorder 11).
Subsequent entries in the RAM based database table 44
then form steps in the search trail that the user has
followed. For each unique user, each subsequent step
in the search trail is entered sequentially in the
database table 44. Sometimes a searcher may wander off
a search trail or otherwise be distracted. In this
case, the database table 44 will record URLs that do
not relate to the search term or terms originally
entered by the user. To assist in not recording too
many irrelevant trail steps, the search trail recorder
11 may limit the length of a search trail to a maximum
number of steps or a predetermined maximum elapsed
time between the start of the search trail and the
current search trail step.An example of the types of
data maintained in the RAM based table 44 and
disk-based tables 45 and 46 is set out below. The
TrailBucket table 44 stores data temporarily in RAM
without accessing the disk drive for speed and
scalability. Table 2 illustrates one example of data
stored in the table 44. TrailBucket userid A unique
numerical userid url The URL last visited by the user
referrer The URL that referred the searcher to the
current URL title The title of the page context A
short context of where the search terms are found on
the page ipaddress The Internet Protocol address of
the client machine adapterid The unique identifier of
the search engine where the trail was started
searchterm The search term entered that started the
trail visitedon The date and time the page/form is
visited Table 2 The trail table 45 stores the search
term that commenced the trail and the source engine
(i.e., adapterid), as shown in Table 3. trailid A
unique number identifying the trail searchterm The URL
last visited by the user adapterid The URL that
referred the searcher to the current URL ipaddress The
IP address of the machine used userid The title of the
page createdonday A short context of where the search
terms are found on the page visitcount The total
number of times steps in the trail has been visited
Table 3 The TrailStep table 46 records details about
the URL visited as shown in Table 4.TrailStep  stepid
A unique number identifying a step in the trail title
The page Title of the URL url The URL of the page in
the step sequence The order in the trail of the step
context A short snippet of text showing the keyword in
context on the target page adapterid The URL that
referred the searcher to the current URL clickedon The
date and time that the step was clicked on visitcount
The number of times this step has been visited
createdonday A short context of where the search terms
are found on the page 



weight The cumulative number of visits to this trail
step. The total of all steps is the trail visit count
trailid Foreign key. Uniquely identifies the Trail
this TrailStep belongs too Table 4 The adapter table
40 stores details of the search form parameters that
drive the underlying search engine, as shown in Table
5. Adapter adapterid A unique number identifying a
step in the trail shorttitle A short title for the
adapter (e.g., google) title The title of the search
engine that the adapter connects to (e.g., Google
Search Engine) url The URL of the search engine (e.g.,
http://www.qooqle.com) searchboxurl The URL of the
page the searchbox appears on (e.q.,
http://www.qooqe.com) status The current status of the
adapter (e.g., Alive, Dead, Broken, Buried)timetolive
The number of days a broken adapter has to live before
the status is changed to dead (e.g., 4) formmethod The
HTTP submission method of the search form (e.g., GET
or POST) action The value of the form action attribute
(e.g., http://www.qooaje.com/search) queryparameter
The value of the query parameter that the user enters
to use the engine (e.g., q) testquery An example test
query term with which to test the engine (e.g., test)
parameters Other parameters contained in the search
form (e.g., ht) lastupdatedon The time the record was
last updated Table 5 As explained previously, the
adapter table 40 of known search command formats for
the various search engines known to the search trail
recorder 11 is managed by the adapter manager 12. The
search command formats maintained in the adapter table
40 are periodically validated by the adapter manager
12. The adapter table 40 contains a description which
uniquely identifies a search engine's search form. The
adapter manager 12 periodically (for example, once a
day) tests existing search command formats and
connects to new search engines to derive new search
command formats. If a search command format is found
to be broken, the adapter manager will attempt to
repair the broken format. The only information
required to adapt to a search engine is the URL of the
web page that contains the search box. In this example
of the invention, all other information is
automatically gathered by the adapter manager 12. In
other embodiments of the invention, a semi-automatic
and/or manual process can also be used to increase the
accuracy of adapting to the correct form. Accordingly,
when a search form URL is transmitted by a search user
14 to the adapter manager 12, the adapter manager
initially determines at step 50 whether an existing
adapter identifier is present in the adapter table 40
confirming that the search engine located at that URL
is already known. If this is the case, a confirmation
is returned to the search user 14. Otherwise, the
search form URL is transmitted to a form finder
component thatautomatically gathers details about the
target search engines search form, including the
search form submission method (i.e. GET or POST) and
the value of the action attribute (i.e.
http//google.com.search). Accordingly, at step 51, the
form finder component transmits a request for a search
form to an external search engine 52. The search page
from the corresponding external search engine 52 is
then returned to the form finder component at step 53.
The form finder component locates the search form from
the Document Object Model of the search page and
identifies the parameters required to drive the
underlying search engine including the query
parameters, form submission method, cookie settings
and the search URL, at step 54. This parameter
identification step is carried out by requesting the
HTML source of the search box form page and parsing
the HTML source code with an HTML parser. It is often
the case that the first form on the page is the search
page. Once a form is found, the first text box in the
form is used at step 55 to test the search command
format (adapter) with the external search engine 52. A
test query is transmitted at 



step 56, which is then processed by the external
search engine 52. A test result page is then received
by the adapter manager 12 at step 57 when the test
query was submitted in the correct search command
format. If the result page is found for the test term,
the adapter status is set to "live" in the adapter
table 40. The trail searcher 13 enables a searcher to
search for their own trails or the trails created by
others that match a given search query. Upon receipt
of a search query from a search user 14, the trail
searcher 13 at step 60, acts to match a search query
against previous search queries stored in the trail
table 45 to identify related search trails. A full
text index on the search term field is carried out to
enable the matching to be performed after removing
stop words and calculating an Inverse Document
Frequency (IDF) value for each match. The trail
searcher 13 is adapted to enable a user to limit the
search to only their own trails, or optionally to
broaden the search to include the search trails of
others. At step 61, the order in which the related
search results are to be presented to the search user
is determined by one or more ranking criteria. The
order in which the trail search results are presented
may be determined by date, Inverse Document Frequency
match, target search engine, user identifier and/or
trail weight. A combination of any one or more of
these ranking criteria may be selected by the user. In
otherembodiments, trails may be presented based upon
the network address of the client and/or geographic
proximity to the user who first traversed the trail.
In embodiments of the invention where the IP address
of users is captured by the trail recorder 11, users
can choose to search for trails created by other users
with their own country, department, organisation or
other sub-grouping so that like users can benefit from
each others' past searching experiences. A user can
selectively decide to either share or not share their
search trail with others. This can be achieved by the
addition of an access rights data that users search
trails in the trail recorder 11. The access rights
data may be added by the user from the trail watcher
10 (for example by selection of a button on the
toolbar 20) or by subsequently editing data stored by
the trail recorder 11. The trail searcher 13 may then
be adapted to only retrieve search trail data for
which access rights to third parties have been
granted. The trail weight is incremented each time a
step on the trail is visited by a user. A trail's
weight is the cumulative weight of all steps in the
trails and is initially zero. Whenever a trail step is
displayed and the user clicks on a step, a serverside
CGI program increments the total weight of the trail
step by one (for example, http://turbo1
0.com/cgi-bin/addweiqht.cgi?stepid=21 32213). Steps 12
that are clicked on more often acquire more weight. A
trail's weight is the sum of all weights of its trail
steps. The order of trails in the results step can be
displayed in order of decreasing weight with the more
traversed trails appearing first. In other
embodiments, a trail's weight may gradually decrease
over time, to that newer trails can become popular by
appearing in the results set earlier. A user may also
choose to view other trails that the user has
traversed. Accordingly, the ordered search trail
results are presented to the user, after formatting at
step 62. Any adjustment to the trail weight made at
step 63 has the effect of applying a weighting to the
steps of the search trail maintained in the trail step
table 46, which is then taken into account in the
sorting of the related search results at step 61. It
will be understood that the above described
client-side and server-side functions carried out by
the search query detector 10, search trail recorder
11, adapter manager 12 and trail searcher 13 are
carried out by computer programscomprising a series of
instructions for causing a programmable apparatus or
device to perform desired functionality. In the above
described embodiment, the search query detector is
embodied by a computer program installed in a client,
whereas the trail record 11, adapter manager 12 and
trail searcher 13 are computer programs or computer
program components maintained at a remote server. In
other embodiments of the invention, the trail recorder
11, adapter manager 12 and trail searcher 13 need not
necessarily be hosted on a same physical server.
Similarly, the adapter table 40, trail table 45, trail
step table 46, trail bucket 44 and other tables and
databases required for carrying out the above
described functionality may be located on the same or
a different server from the computer program or
programs accessing those databases or tables. Finally,
it is to be understood that various modifications
and/or additions may be made to the invention without
departing from the spirit or ambit as defined in the
claims appended hereto. For example, whilst the
embodiments of the invention described above relate to
recordal of Internet sites accessed by a client, in
other embodiments of the invention the sites may be
accessed from with an intranet, extranet or other
network running client/server applications.CLAIMS 1.
An automated method for recording sites accessed by a
client in a communications network, the method
including the steps of: detecting submission of a
search query from the client to one or more search
engines; and recording a search trail of one or more
parameters of sites accessed 



consecutively following return of search query results
to the client. 2. An automated method according to
claim 1, wherein the step of detecting submission of
the search query includes: detecting submission of a
completed form object from the client; determining if
part of the form object matches a known search command
format of any of the plurality of search engines. 3.
An automated method according to claim 2, wherein the
search command format includes the network address of
a search engine program for executing the search
query. 4. An automated method according to claim 3,
wherein the search command format further includes one
or more search parameters identifying a user-entered
search query. 5. An automated method according to any
one of claims 2 to 4, wherein the step of detecting
submission of a completed form object by the client
includes: locating form objects in an object model of
content served to a client; and adding a routine to
each form object to enable interception of the
completed form object upon submission.6. An automated
method according to claim 5, wherein the step of
locating all form objects in a document object model
of content served to a client is carried out after the
content has been served to the client. 7. An automated
method according to claim 6, wherein the content is an
HTML document, and all form objects in a document
object model of the HTML document are located once a
DocumentComplete event occurs. 8. An automated method
according to claim 7, wherein the HMTL document
includes a GET or a POST form. 9. An automated method
according to any one of the preceding claims, wherein
the step of recording one or more parameters of the
sites accessed consecutively from the search query
results is optionally selectable at the client once a
search query is detected. 10. An automated method
according to any one of the preceding claims, wherein
the step of recording one or more parameters of the
sites accessed consecutively from the search query
results includes: recording the network address of the
consecutively accessed sites. 11. An automated method
according to claim 10, wherein the step of recording
one or more parameters of the sites accessed
consecutively from the search query results further
includes: recording one or more of a user identifier,
the network address of a referring site, the network
address of the client and search term or terms entered
by the user at the client. 12. An automated method
according to either one of claims 10 or 11, wherein
the step of recording one or more parameters of the
sites accessed consecutively from the search query
results further includes: transmitting the one or more
parameters identified at the client to a trail
recorder server for recordal.13. An automated method
according to claim 12, and further including:
initially recording the one or more parameters in a
RAM table at the trail recorder server. 14. An
automated method according to claim 13, and further
including: periodically saving RAM table data to
disk-based tables at the trail recorder server. 15. An
automated method according to claim 14, wherein a
first diskbased table stores data characterising each
search trail. 16. An automated method according to
either one of claims 14 or 15, wherein a second
disk-based table stores data characterising the
consecutive sites accessed in each search trail. 17.
An automated method according any one of the preceding
claims, wherein the number of consecutively accessed
sites is limited to a predetermined maximum. 18. An
automated method according to any one of the preceding
claims, and further including: maintaining an adapter
table of known search command formats for the
plurality of search engines. 19. An automated method
according to claim 18, and further including:
periodically validating the search command formats
maintained in the adapter table. 20. An automated
method according to either one of claims 18 or 19, and
further including:automatically identifying a search
command format of a new search engine; and updating
the adapter table. 21. An automated method according
to any one of claims 18 to 20, and further including: 



collecting search information identifying a search box
page of a search engine; and identifying the search
command format from the search information. 22. An
automated method according to claim 21, wherein the
step of collecting search information includes:
collecting the HTML code of the search box; and
parsing the HTML code to identify the search command
format. 23. An automated method according to any one
of claims 9 to 17, and further including: matching the
search query to previous search queries to identify
related search trails. 24. An automated method
according to claims 23, wherein the step of matching
the search query to previous search queries includes:
conducting a full text search on the search query and
previous search queries. 25. An automated method
according to either one of claims 23 or 24, wherein
the step of matching the search query to previous
search queries includes:limiting the related search
trails to search trails resulting from search queries
from a same user. 26. An automated method according to
either one of claims 23 or 24, wherein the related
search trails include search trails resulting from
search queries from a same user and other users. 27 An
automated method according to any one of claims 23 to
26, and further including: presenting the related
search trails at the client. 28. An automated method
according to claim 27, wherein the step of presenting
the related search trails includes: ordering the
related search results by one or more ranking
criteria. 29. An automated method according to claim
28, wherein the ranking criteria include any one or
more of date, inverse document frequency match, target
search engine, user identifier, or trail weight
indicative of the cumulative frequency of user visits
to steps in a related search trail. 30. An automated
method according to any one of the preceding claims,
wherein the communications network is the Internet, an
intranet, an extranet or other network running
client/server applications. 31. An automated method
according to any one of the preceding claims, wherein
the one or more search engines are maintained on the
client. 32. A system for recording sites accessed by a
client in a communications network, the system
including: a search query detector for detecting
submission of a search query from the client to one of
a plurality of search engines; anda search trail
recorder for recording a search trail of one or more
parameters of sites accessed consecutively following
return of search query results to the client. 33. A
system according to claim 32, and further include: an
adapter manager for maintaining an adapter table of
known search command formats for the plurality of
search engines. 34. A system according to either one
of claims 32 or 33, and further including: a trail
searcher for matching the search query to previous
search queries to identify related search trails. 35.
A system according to any one of claims 32 to 34,
wherein the search query detector is a toolbar,
browser addon or extension, deskbar, agent, proxy or
like client-side application. 36. A search query
detector for use with a system according to any one of
claims 32 to 34. 37. A search trail recorder for use
with a system according to any one of claims 32 to 34.
38. An adapter manger for use with a system according
to claim 33. 39. A trail searcher for use with a
system according to claim 34. 40. Computer software
including program instructions for carrying out the
method performed by the search query detector, search
trail recorder, adapter manager and/or trail searcher
according to any one of claims 32 to 39. 


