
-1- PRINTER WITH NETWORK INTERFACE  FIELD OF INVENTION
The present invention relates to printing documents
and, more particularly, is directed toward  a printer
which prints collated multi-page documents from a
plurality of manually collated pages.  CO-PENDING
APPLICATIONS Various methods, systems and apparatus
relating to the present invention are disclosed in the
following co-pending applications filed by the
applicant or assignee of the present invention
simultaneously with the present invention:
PCT/AUOO/01442, PCT/AU00/01444, PCT/AU00/01446,
PCT/AU00/01445,  PCT/AU00/01450, PCT/AU00/01453,
PCT/AU00/01448, PCT/AU0O/01447,  PCT/AU00/01459,
PCT/AU00/01451, PCT/AU00/01454, PCT/AU00/01452,
PCT/AU00/01443, PCT/AUOO/01455, PCT/AUOO/01456,
PCT/AU00/01457,  PCT/AU00/01458 and PCT/AU00/01449.
The disclosures of these co-pending applications are
incorporated herein by cross-reference Various
methods, systems and apparatus relating to the present
invention are disclosed in the  following co-pending
applications filed by the applicant or assignee of the
present invention on 20  October 2000: PCT/AU00/01273,
PCT/AUOO/01279, PCT/AU00/01288, PCT/AUOO/01282,
PCT/AU0O/01276,  PCT/AU00/01280, PCT/AU00/0 1274,
PCT/AU00/01289, PCT/AU00/01275, PCT/AU00/01277,
PCT/AU00/01286, PCT/AU00/01281, PCT/AU00/01278,
PCT/AUOO/01287, PCT/AUOO/01285,  PCT/AU00/01284 and
PCT/AU00/01283. The disclosures of these co-pending
applications are incorporated herein by
cross-reference. Various methods, systems and
apparatus relating to the present invention are
disclosed in the  following co-pending applications
filed by the applicant or assignee of the present
invention on 15  September 2000: PCT/AU00/01108,
PCT/AU00/01 1 10 and PCT/AU00/01111. The disclosures
of these  co-pending applications are incorporated
herein by cross-reference. Various methods, systems
and apparatus relating to the present invention are
disclosed in the  following co-pending applications
filed by the applicant or assignee of the present
invention on 30 June  2000: NPP050-SG -2-
PCT/AUOO/00762, PCT/AUOO/00763, PCT/AU00/00761,
PCT/AUOO/00760, PCT/AUOO/00759,  



PCT/AU00/00758, PCT/AUOO/00764, PCT/AUOO/00765,
PCT/AUOO/00766, PCT/AUOO/00767,  PCT/AUOO/00768,
PCT/AUOO/00773, PCT/AUOO/00774,
PCT/AU00/00775,PCT/AU00/00776,  PCT/AUOO/00777,
PCT/AU00/00770, PCT/AUOO/00769, PCT/AU00/00771,
PCT/AUOO/00772,  PCT/AUOO/00754, PCT/AU00/00755,
PCT/AU00/00756 and PCT/AUOO/00757. The disclosures of
these co-pending applications are incorporated herein
by cross-reference. Various methods, systems and
apparatus relating to the present invention are
disclosed in the  following co-pending applications
filed by the applicant or assignee of the present
invention on 24 May  2000: PCT/AUOO/00518,
PCT/AUO0/00519, PCT/AUOO/00520, PCT/AUOO/00521,
PCT/AU00/00522,  PCT/AU00/00523, PCT/AU00/00524,
PCT/AUOO/00525, PCT/AUOO/00526, PCT/AU00/00527,
PCT/AUOO/00528, PCT/AUOO/00529, PCT/AUOO/00530,
PCT/AU00/00531, PCT/AUOO/00532,  PCT/AUOO/00533,
PCT/AUOO/00534, PCT/AUOO/00535, PCT/AUOO/00536,
PCT/AUOO/00537,  PCT/AU00/00538, PCT/AUOO/00539,
PCT/AUOO/00540, PCT/AUOO/00541, PCT/AU00/00542,
PCT/AUOO/00543, PCT/AUOO/00544, PCT/AUOO/00545,
PCT/AUOO/00547, PCT/AU00/00546,  PCT/AU00/00554,
PCT/AUOO/00556, PCT/AU00/00557, PCT/AU00/00558,
PCT/AU00/00559,  PCT/AU00/00560, PCT/AU00/00561,
PCT/AUOO/00562, PCT/AUOO/00563, PCT/AUOO/00564,
PCT/AU00/00565, PCT/AUOO/00566, PCT/AUOO/00567,
PCT/AUOO/00568, PCT/AU00/00569,  PCT/AUOO/00570,
PCT/AUOO/00571, PCT/AU00/00572, PCT/AU00/00573,
PCT/AUOO/00574,  PCT/AUOO/00575, PCT/AUOO/00576,
PCT/AUOO/00577, PCT/AU00/00578, PCT/AUOO/00579,
PCT/AU00/00581, PCT/AU00/00580, PCT/AU00/00582,
PCT/AU00/00587, PCT/AU00/00588,  PCT/AU00/00589,
PCT/AU00/00583, PCT/AUOO/00593, PCT/AUOO/00590,
PCT/AU00/00591,  PCT/AU00/00592, PCT/AUOO/00594,
PCT/AUOO/00595, PCT/AUOO/00596, PCT/AU00/00597,
PCT/AUOO/00598, PCT/AU00/00516, PCT/AUOO/00517 and
PCT/AU00/00511. The disclosures of these co-pending
applications are incorporated herein by
cross-reference.  BACKGROUND Multi-page documents
often include content created using a diversity of
desktop applications  including word processing,
drawing, graphing and spreadsheet tools. Because of
operating system and  middleware complexity, many
users are unable to integrate diverse content into a
single presentation  document. In many cases, a single
presentation document combines content created by
different users, all  of whom may have particular
application skills, but none of whom may have content
integration skills.  Because of this users often
resort to manual collation. NPP050-SG -3- 



The problem becomes particularly apparent when
multiple copies of a multiple page collated document
are required. If it is difficult or impossible for the
user to print out the pages in the desired,  collated
order, then the user typically has to finish the
process by manually collating each individual
multi-page document copy. The degree of complexity in
this process depends on the number of pages in  each
copy and the number of copies printed. If the printed
multi-page documents are to be bound, the necessity of
manual collation prevents  full automation of the
process, as proper collation must occur before the
binding step. SUMMARY OF INVENTION It is an object of
the present invention to provide a new printer for and
method of printing  collated documents. The present
invention provides, in a first aspect, a printer for
printing a collated multi-page  document when
presented with a plurality of manually collated pages,
the printer including: (a) a code sensor which senses
machine-readable codes on the manually collated pages;
(b) a control unit which uses the machine-readable
codes to identify and retrieve previously stored
electronic versions of the pages; and (c) a print
engine which prints the retrieved pages. Preferably
the printer includes a binder for binding together the
printed pages, and a scanner for  copying pages which
do not have machine-readable codes on them and which
produces electronic  versions of the pages. Preferably
also the printer includes a storage medium which
stores the electronic versions of the  scanned pages,
and a hand-held code sensor which senses
machine-readable codes on the manually  collated pages
wherein the machine-readable codes on the manually
collated pages are represented: (a) optically; or (b)
electronically; or  (c) magnetically; or  (d)
topographically; or  (e) chemically. Preferably the
code sensor senses machine-readable codes on both
sides of the manually collated  pages, and the control
unit also controls communications between the printer
and one or more peripheral  devices. Preferably
electronic versions of the manually collated pages
which are to be printed are  retrieved from at least
one of the group including: NPP050-SG -4- 



(a) a storage medium contained within a host computer;
(b) a server which is accessed over a computer
network;  (c) a storage medium contained within the
printer itself; or  (d) any combination of the above.
Preferably the printer includes an input device with
which a user of the printer controls the  format of
the printed and collated multi-page document, wherein
the input device includes a touch  sensitive display,
and wherein the print engine also prints
machine-readable codes onto a page, and  wherein the
machine-readable codes are not visible to human
vision. Preferably also the printer inserts  blank
pages in the printed document to duplicate blank pages
contained within the manually collated  pages.
Preferably instructions from a hand-held code sensor
are received and interpreted, and a collated
multi-page document is produced. Preferably the
printer includes an interface which transmits
instructions for printing a collated  multi-page
document to a second printer, wherein the instructions
are transmitted over a computer  network or over a
telephone network. Also preferably the printer
includes a storage medium which stores  an electronic
version of pages which have been printed. In a second
aspect, the invention provides a method of printing a
collated multi-page document  when presented with a
plurality of manually collated pages, the method
including the following steps: (a) sensing
machine-readable codes on the manually collated pages
using a code sensor; (b) using the machine-readable
codes to identify and retrieve previously stored
electronic versions  of the pages; and (c) printing
the retrieved pages. Preferably the invention provides
a method including the step of binding together the
printed  pages, and further including the steps of
using a scanner for copying pages which do not have
machine- readable codes on them and producing
electronic versions of those pages. Preferably also
the step of  printing the retrieved pages includes
printing machine-readable codes on those pages, and
wherein the  machine-readable codes are invisible.
Preferably the code sensor senses machine-readable
codes on both sides of the manually collated  pages.
Preferably the method includes the step of using an
input device to control the format of the  printed and
collated multi-page document, and wherein the printing
step includes the sub-step of  transmitting the
retrieved pages to a remote printer. The invention
will now be described in greater detail by reference
to the attached drawings. It is  to be understood that
the particularity of the embodiments illustrated in
the drawings does not supersede  



the generality of the foregoing description of the
invention. NPP050-SG -5- BRIEF DESCRIPTION OF DRAWINGS
Preferred and other embodiments of the invention will
now be described, by way of non-limiting  example
only, with reference to the accompanying drawings, in
which: Figure 1 illustrates a printer with electronic
collator according to the preferred embodiment of  the
invention; Figure 2 illustrates the printing and
binding path for an embodiment of the invention;
Figure 3 illustrates the copying path for an
embodiment of the invention; Figure 4 is a block
diagram of a printer controller according to an
embodiment of the invention;  Figure 5 is a partial
block diagram of a printer controller with facsimile
modem according to an  embodiment of the invention;
and Figure 6 is a flow diagram of a printing and
copying control process.  DETAILED DESCRIPTION OF
PREFERRED AND OTHER EMBODIMENTS A page can be printed
with one or more machine-readable codes which identify
an electronic  version of the page stored in a
computer system. This can allow the page to be used as
a token for  obtaining a pristine digital copy of the
page, described further in our earlier application
PCT/AUOO/1279,  obviating any need to physically scan
and print (i.e. "photocopy") the page. It can also
allow the page to  be used in conjunction with a
hand-held code-sensing device to capture user input in
relation to the page,  such as handwriting and
hyperlink activations described further in our earlier
application  PCT/AU00/00561. The machine-readable
codes are preferably unobtrusive and ideally
invisible, e.g.  printed using an ink which is
machine-readable but invisible to the unaided human
eye, such as an  infrared-absorptive ink. Various
workgroup printers have been described which also act
as "walk-up" document  terminals, i.e. they provide a
user interface which allows a document to be selected
and printed without  recourse to a workstation, and in
particular, without recourse to a workstation with
access to the original  electronic version of the
document. An example of such a workgroup printer is
described further in our  earlier application
PCT/AU00/00114. Documents which may be selected and
printed in this way are  typically documents which
have been previously printed via the printer, and in
the process stored on the  printer's internal hard
disk. To optimize printing speed, the documents are
typically stored in a rasterized  or
partially-rasterized format. A user may have the
option to "print" a document to the printer's hard
disk,  i.e. to make it available for walk-up printing
without actually printing it. 



A walk-up printer may utilize storage on a local-area
or wide-area network rather than having its  own
internal storage, and a group of such printers may
have access to a shared document repository. A
walk-up printer may also simply record links to
original documents rather than making copies. A
printer may include a binding mechanism for binding
the pages of a document into a single  NPP050-SG -6-
whole. Various binding mechanisms suitable for
inclusion in a high-speed work-group printer are
described further in our co-filed application
PCT/AU00/01456. Since a document must typically be
sent  to a printer as a single document to produce a
bound copy, document integration is normally a
prerequisite for binding. This presents a barrier to
many users. The present invention concerns a printer
which can produce one or more bound documents when
presented with a manually-collated bundle of pages.
The printer contains a code sensor for sensing
machine-readable codes on the pages, allowing it to
identify and produce printed copies of the pages from
electronic versions of the pages. The printer
optionally contains a scanner for copying pages which
are  not coded. The copying process may be used to
produce double-sided output from single-sided input.
Blank  pages can be interspersed with the input to
force the inclusion of blank pages. As illustrated in
Figure 1, the printer of the preferred embodiment has
two input trays, one for  source pages 1012, the other
for sheets 1014 of an input medium such as paper. The
paper path includes  an input transport mechanism
1022, one or more code sensors 1024, one or more print
engines 1026, an  output transport mechanism 1028, and
a binding mechanism 1030, 1032. A printer controller
1040  controls the printing process. The printer has a
single output tray in which it accumulates both
decoded source pages 1012 and  printed and bound
documents 1020. As an alternative, the printer may
have separate output trays for  source pages and
documents. It may, for example, deposit decoded source
pages back in the source page  input tray, typically
separated from input source pages by a mechanical
finger which prevents already- sensed source pages
from being treated as further input. In the preferred
form of the printer, source page sensing and printing
both utilize the same paper  transport mechanism. As
an alternative, the printer may contain separate page
sensing and printing paper  paths and associated
transport mechanisms. The preferred binding mechanism,
described further in our co-filed application
PCT/AUOO/01456, consists of a page-height adhesive
applicator 1030, and a page-height stamper 1032.  The
adhesive applicator applies a strip of adhesive
adjacent to the spine of a page just before the page  



enters the output bin. The stamper 1032 presses the
pages in the output bin together, causing pages with
adhesive strips to adhere to each other. Adhesive may
be applied to either the front or the back of each
page of a document. When it is applied to the front,
it is not applied to the first page. When it is
applied  to the back, it is not applied to the last
page. The stamper is typically operated after the last
page of the  document is printed, although if adhesive
is applied to the front of each (face-down) page, then
the  stamper may be used after each page is printed or
periodically during the printing of a document.
Alternative binding mechanisms include comer or
page-height stapling and clamping. The preferred code
sensor 1024, described further in our earlier
application PCT/AU00/00561,  NPP050-SG -7- consists of
a light source, projection and image capture optics,
and an image sensor. Codes are  represented by optical
patterns which are printed or otherwise applied to a
surface, for example as  described further in our
earlier application PCT/AUOO/00561. As a source page
1012 is transported past  the code sensor 1024, the
printer controller 1040 captures images of the page
surface via the image  sensor, decodes the optical
patterns found in the images, and thereby obtains one
or more codes which  directly or indirectly identify
the source page and/or a document of which the source
page is part. Codes  may alternatively be represented
electronically, magnetically, topographically, or
chemically, with  correspondingly adapted code
sensors. During printing, as illustrated in Figure 2,
the input transport mechanism 1022 picks up an input
sheet 1014, the print engines 1026 print the page
content onto one or both sides of the sheet, and the
output transport mechanism 1028 deposits the sheet in
the output tray. The adhesive applicator 1030  applies
adhesive 1018 to one side of the sheet just before it
is deposited in the output tray, and the  stamper 1032
presses the several sheets of a document together in
the output tray to form a bound  document 1020. During
code sensing, as illustrated in Figure 3, the input
transport mechanism 1022 picks up a  source page 1012,
the processor senses codes from one or both sides of
the source page via the code  sensors 1024, and the
output transport mechanism 1028 deposits the source
page in the output tray.  Copying consists of a code
sensing phase followed by a printing phase. In the
preferred arrangement, the  code sensors are a fixed
part of the apparatus. As an alternative to this
arrangement, the code sensor may  be embodied in a
hand-held device, such as a suitably enabled pen or
stylus, as described further in our  earlier
application PCT/AU00/00565, so that the user specifies
how the printed document is collated by  manually
sensing a set of pages, in which case the printer need
not necessarily include the code sensor  1024 in the
paper path. 



The printer is ideally enabled for printing codes
which it can subsequently sense. This is not a
requirement, however, and the printer may simply be
used in conjunction with source pages printed by
another printer. The printer may also be enabled,
described further in our earlier application
PCT/AU00/00561,  for receiving, interpreting and/or
relaying transmissions from a hand-held code sensing
device, such as a  suitably enabled pen or stylus, as
described further in our earlier application
PCT/AU00/00565. The printer has a user interface which
minimally provides a "copy" button. The user
inter-face  may also include a color touch-sensitive
display which allows a user to browse a list of
documents  accessible to the printer, and select a
particular document for printing. The copy button may
also be  provided in virtual form on the display. When
the user presses the copy button, the printer
transports each  source page in the input tray past
the code sensors and records the corresponding page
identity  information. When all source pages have been
processed, the printer uses the page identity
information to  NPP050-SG -8- retrieve electronic
versions of the pages, and uses these electronic
versions to print "copies" of the source  pages, bound
into a single document. The printer consults a
locally- or network-stored index of  documents and/or
pages to identify and retrieve the electronic versions
of the pages. The user interface may allow the user to
select or specify typical photocopying and printing
options, including the number of copies, whether
documents are bound, single-sided versus double-sided
printing, scaling of page content, and media
selection, including different media sizes. The
printer controller 1040, a block diagram of which is
shown in Figure 4, handles  communication with host
computers, manages the user interface, and controls
the printing process. It  consists of an integrated
controller chip 1041 and a number of separate
components. The controller  includes a processor 1042
which runs control software loaded into a DRAM 1044
from a flash memory  1046. The processor may also
download control software from a host computer. The
printer controller communicates with host computers
via a network interface 1046. The  network interface
may provide direct connection to a host computer, such
as a serial, parallel (IEEE  1284), Universal Serial
Bus (USB) or IEEE 1394 connection, or connection onto
a local-area network,  such as an Ethernet, or
connection onto a wide-area net-work, such as the
Internet. The controller may  include multiple such
network interfaces. The printer controller may include
a disk controller 1056 for controlling a hard disk
1058  internal to the printer. The printer controller
may use the hard disk for storing queued print jobs,
i.e.  documents, rasterized or partially-rasterized
pages, and an index of documents and pages. It may
also  



utilize storage provided by computers accessible via
its network interface for some or all of these
purposes. If the printer includes a touch-sensitive
color display user interface, then the printer
controller  includes a display controller 1060 for
controlling a color display 1062, and a touch sensor
1066 overlaid  on the display for capturing user
interactions with the displayed user interface. The
color display is  typically a TFT color LCD, but may
be any suitable display device, including, for
example, an organic  LED (OLED) display. The printer
controller captures input from the touch sensor 1066
via a parallel  interface 1064. The printer may
include a number of user interface LEDs 1068 for
indicating printer, paper and ink status  information
to users. The printer controller also controls these
via the parallel interface 1064. The printer
controller includes one or more image sensor
interfaces 1060 for controlling a  corresponding
number of image sensors 1074 used to capture images of
code patterns appearing on  source page surfaces. Each
image sensor 1074 is typically a charge coupled device
(CCD), but may be  any suitable image sensor,
including, for example, a CMOS image sensor. At least
one illumination LED  1070 is typically associated
with each image sensor. The printer controller also
controls the illumination  LEDs 1070 via the parallel
interface 1064, although they may be more closely
coupled with the relevant  NPP050-SG -9- image sensor
interface 1060 to allow them to be efficiently strobed
in synchrony with image capture. The printer typically
includes one or two printheads 1052, depending on
whether it has a duplex  printing capability or not,
although it may include additional printheads to
achieve higher-speed printing  or to support more
complex ink sets. The printer controller includes a
high-speed serial interface 1048 for communicating
with a pair  of print engine/controllers 1050, each of
which controls a printhead 1052. In the preferred form
of the  printer, the printheads 1052 are high-speed
inkjet printheads, and the print engine/controllers
1050 accept  compressed page descriptions which they
expand and send to the printheads in real time,
described  further in our earlier application
PCT/AU00/00114. As described above, the printer may
have an internal hard disk 1058, typically with multi-
gigabyte capacity, for storing documents to be printed
as well as rasterized or partially-rasterized pages.
Alternatively it may rely on network storage for these
purposes. The printer typically accepts documents
described using a high-level page description language
(PDL) such as Adobe PostScript or Microsoft  Windows
Metafile which encapsulates Graphics Device Interface
(GDI) commands. In this case the  processor 1042
rasterizes pages from the PDL to a format suitable for
printing. Alternatively or addition- 



ally, the printer may accept rasterized or
partially-rasterized pages directly. A variant of the
printer controller, a block diagram of which is shown
in Figure 5, incorporates a  facsimile
modulator/demodulator (modem) 1078, controlled by the
processor 1042 via a serial interface  1076, which
allows documents to be transmitted and/or received via
facsimile. The advantages of manual  collation of
multiple source pages in relation to binding apply
equally to manual collation in relation to  facsimile
transmission. The printer's user interface may give
the user facsimile control via a dedicated  keypad for
telephone number entry and a dedicated button for
transmission, but preferably provides a  facsimile
control user interface via the touch-sensitive
display. More generally, the printer may allow the
user to specify delivery of a manually collated
document to a remote printer connected to a local-area
or wide-area network which is addressable by the
printer controller via its network interface 1046. The
remote printer may be a conventional printer, or it
may be a printer with any of the capabilities of the
printer of the present invention. For the purposes of
being remotely discoverable and addressable as a
printer, the printer of the  present invention may
implement a protocol such as the Internet Printing
Protocol. The control flow of the printer is shown in
Figure 6. During normal printing, the printer receives
(at 1080) a document from a host computer, rasterizes
(at 1082) the pages of the document, stores (at  1084)
the rasterized pages on local or network storage 1088
(e.g. internal hard disk 1058), and finally  prints
(at 1084) the pages (or transmits them via facsimile).
During copying, the printer "scans" (at 1090)  the
source pages (i.e. senses their codes), retrieves (at
1092) the corresponding electronic versions of the
pages, and finally prints or transmits (at 1084) the
pages. NPP050-SG -10- CONCLUSION The present invention
has been described with reference to a preferred
embodiment and number of  specific alternative
embodiments. However, it will be appreciated by those
skilled in the relevant fields  that a number of other
embodiments, differing from those specifically
described, will also fall within the  spirit and scope
of the present invention. Accordingly, it will be
understood that the invention is not  intended to be
limited to the specific embodiments described in the
present specification, including  documents
incorporated by cross-reference as appropriate. The
scope of the invention is only limited by  the
attached claims. NPP050-SG 11  CLAIMS 



1. A printer comprising: an input tray for receiving
one or more source documents and feeding the one or
more source  documents to the printer; at least one
printhead for printing on a print medium; a code
sensor for sensing machine readable codes printed on
the one or more source  documents as the one or more
source documents are fed to the printer; a processor
for controlling operation of the printer; and a
network interface providing network communication to a
network of devices including a  second printer,
wherein, the processor is operable to transmit the
sensed machine readable codes to the second printer
via the network interface to cause copies of documents
corresponding to the sensed machine readable  codes to
be printed on the second printer. 2. The printer as
claimed in claim 1, wherein the processor is operable
to receive machine  readable codes sensed by the
second printer, identify document corresponding to the
received  machine readable codes, and provide a print
engine of the printer with print data to effect
printing of  the documents corresponding to the
received machine readable codes. 3. The printer as
claimed in claim I or 2, further comprising a data
storage device configured to  store a plurality of
documents in association with corresponding machine
readable codes. 4. A printer as claimed in any one of
the preceding claims, further comprising a memory for
storing software instructions, the memory being
connected such that the processor can access the
instructions for controlling the printer. 5. A printer
as claimed in claim 4, wherein the memory includes a
flash memory in which the  software instructions are
stored and a random access memory into which the
instructions are uploaded  prior to being read by the
processor. NPP050-SG 


