WO 01/12444 1 PCT/ AUO0/ 00986 Multi Layer Continuous Paper Printer
BACKGROUND OF THE | NVENTION Field of the Invention The present invention
relate to a nulti-layer continuous paper printer and printing system 5 in

parti cul ar, ﬁgpﬁl Riesent invention relatgs to a printing spetavumsiegs ed to
produce nmultT - 6age bookl ets in which each page of the booklet contains a
conbi nation of fixed and variable information. Typically, the printing
system of ‘the present syst duitibayet Coatingeus Paper Pgintert i ng commer ci al
material, for exanple, nmulti-layer consignnent notes using goods

transportation. 10 Bri ef Descri;g)t ion of the Prior Art Printing technol ogy
usi ng el’ e BACKGRPUND OF THEINVENEION, ch reproduce i nformation from an

origi nal docunment sheet is well known. Such a system s described in US

Pat ent No. 742879 (East man Kodak Company). This US patent describes the
creation o'f“’@%?‘bﬁ'?‘?’é@g"% master fromwhich a set of copies may be nade and .

reproduction apparatus for providing 15 reproductions of the original
document  t-f{gpradedt ividritioR Rlldte €& Aufillhye B6htinasusidper printér@haphnting spetaml s 1 n

t he docunent. &gl cally, the rraspr%r woul d. Pe %egqer a‘%ﬂeﬁi?‘i#& nq% an @ptlcal
syst em? ani Particlan e A InYIHPD FeRTRR o q RINYAg FYgim.8 RBI9OYEE BB 0 be
produced puge bobidets inagisich éachaage of the boolkdet comtpios atcembinaticevoffized ang bot h t he:
vari abl e . | i ki I @dbd al
orinting opelSrafillih el ety & e preteriplRier woll pElig *
5875288 | nfonpiinting soramgiciahmategipl o5 example. arilthiayerconsignyeent soles ysingae®ls from a
storage depidsortatipdl ul timately printed. The patent describes screen based
nmet hods of arranging digital representations in accordance with their
desired plate layout to .define a plate inmage, the. apparatus having
associ 30 edBriet Descriptign efthe®rior Al apparatus for automatically nonitoring 25

the printed output of the printing press and automatically providing
adj ustment _to printi nggy regi stration a system
oY

: o , a'r_?'g' ier;k fl OrW cgnt rol s. t,Su&EIP
i s adapt edPHRIinG sarEnRlPdYCHsing plectiproRticak iRehnigyes Which reerPdYCRRfaieh BB #he need
t o pr oduceongieddedunichesteenis well Rnaval. Such asystemtis destribadriadistPPaterdNoy r equi red
In col our Qﬂz'érzé (g'stmsalﬁ c}djak %toﬁipg“m.e fPhis US patent describes the creation of a digitised

master from which a set of copies may be made and reproduction apparatus for providihg .

15  reproductions of the original document template with both constant and variable
' information panels in the document. Typically, the master would be generated using an .
optical system, and a second image contalning the variable information would be produced
and the images fused to form a composite master having both the variable and the

constant information therein. : .

20  Similarly, digital printing systems are known, see for example United States Patent No.
5875288 in which a digital representation of an image is reproduced from a storage device
and ultimately printed. The patent describes screen based methods of arranging digital

" - representations in accordance with their desired plate layout to define a 'plate image, 'the_'
: 'aﬁﬁaEatué héving associated with the press control apparatus for automatically monitoring -

25 the printed output of the printing press and automatically providing adjustment to printing
registration and ink flow controls. Such a system is adapted for amending and refinement
of a colour image without the need to produce each of the separate colour separations
traditionally required in colour printing.

Substitute Sheet
(Rule 26) RO/AU



(Rule 26) RO AU WO 01/ 12444 2 PCT/ AUOO 00986 The present invention is
directed to an alternative digital printing systemwhich allows the
merging of fixed printing information and variable printing information

whi ch, in ' ion with mechanical printing operati oeriddosiobest Ne
producti on%g‘?wlg%e nunber of individbal nulti- page bookl ets, each bookl et
‘tont ai ni Tige presemt ipuention istdineeted tmarcditefriatiessidigitatipringing system Which faliowsethe on.

ST Ak SO S ettt

resent I on S| ITU t aneousl printing
g g

mul tipl ewﬂhmewaﬁpﬁ'dﬁlﬁ%ﬂ%ﬂefﬁﬂa"%ﬂwwﬁwcﬂ?“ 9filarge; number\ph indiyjdu

i nf or nat jnaf.page BosMELE eb&fsbokiet ddhtinifga Unifis donibiretion of fixes ahdieariabieps of © 10
- deve *na pi ggqg‘e l'ayout information incorporating fixed and vari abl e i mage
i nfor !"gﬁ"' ng a web based graphics editor program -supply| ng the page
llayout information to an inmage processing conputer, said inege processing

conputerg é&l ?miéhﬂbﬁal signal processing system adapted to analyse
t he page ayo orrratlon into a pixel data corresponding to fixed and 15

vari abl e |nformat|on to be printed and dividing the pixel data in to a
pl ur al i t Yheréforky aecordimcts €itss aspeothf thepresenbinvention) thire is pravidest smisthod of del i ver ed

to a resggrﬁgéﬁéﬁgﬁ%gﬁ}@ Qﬁn@ﬁ?h?g?&ar@lﬂé&ﬁéhﬁﬂ a o%bn toffi:%% dvhAdble Wherein a

respect i responds to eac ayer of paper to be

pri nt ed. infaymatian; chasscterised inghatisaidmeteod coppiites thg 8ePRe% on, which is produced
in digital fwd@i«élxg ﬁ@eeyowﬁambmas@mgermeu an@UArbledmageins| at e t he
|

i nformation in screte gf}f %a @j{.s%@? correspond to the printed
| nf or mation t 0 usigg a weRbagyd grRRNIGS SARRIPrOg&MY o 't hal product . and
del i ver data -pamlmgsthapagﬁaycmppfmmatmeal\ image nr@eeﬂwcm\ﬁpmétesqﬁl nt heads in.

each of the g&@%ﬁg g@ﬁg[)hau %Q H@?alkt&ﬁalfdr&ﬁhsﬂé S adbpid

conbi nati on o rmation on each | aé The print

net hod of t hea’}ﬁlyég mﬁpasﬁmwrﬁwmagowmw gatacogesnopding i fxedandyi t h form

col | gsors  adydiabid ifférmatditio®e prihted Rhe diNiding theiNed a4ta irbloraLpidralite oLty -
Preferably, the %ggae Iayout information is stored on a nmain server as a
print job by e

' - each of said data packets being delivered to a respective print head in-a plurality

of print head armrays, wherein a respective print head array corresponds to each
layer of paper to be printed.

20 Thus, by taking the page layout information, which is produced in digital form the image
processing computer is able to translate the information into discrete data packets that
correspond to the printed information to appear on each of the layers in the final product
and deliver data packets at the appropriate times to each of the print heads in each of the
print head arrays to produce the final product having a combination of fixed and variable

25 information on each layer. '

The print method of the present invention is particularly suited for use with form collators
adapted to handle multiple paper streams simultaneously.

Preferably, the page layout information is stored on a main server as a print job by a job
server program which is adapted to implement a version control scheme and organise
30 storage and updates of designs. o '



server program which is adapted to inplenent a version control schene and
organi se 30 storage and updates of designs. WO 01112444 3 PCT/ AUOD/ 00986

Preferably, the print job information is accessed fromthe job server at a -

punt er oper.ato ation networked to _the main server. oper at or
station pre%‘?@f}@uses a printer cort r ol pr ogr am oper at il ﬁg hﬁw

browser referably, thadintfolnhformnation Vs acoessed from thejob seivet atia pamer eperatos t at | on can-

r ef er abl st of
Pt o\ leto e AR dink il Sher kSl oMUY st B,
program moowppgramepq@mgyea web bwsﬁrcnrvma dAYA eRyntime E"Bﬂfj)meﬂt-rilﬂ@r mation to
the i rragqmafe?sfe?&bmemr&u @ferawﬂmeﬁegétéme j6b S5drfl ShembsyRteniloesl W th the

print rra rray i s nounted on an

DU} Us oo 18t ISERAS by PRAATR R okt 185 i Bngy THA Pl ppoTRor RSB PMBISs  t f on
IS conver‘thejtpblsyrveﬂbeomardhlse pageddyoyt informrettionl tacthe magnrpm’séing ddnptert hat the .
print st e length along the printer.
Furt her, a#’Ee pri Rt gﬁb Egggérdr%%hgﬁdewhﬁu rf?aﬁlstm directions, allow ng the
pri nt statlon to handle a variety of paper positions. A set-release-reset
nmechani s rprefefRBlypPedchipant Head aréayie rﬂg&ﬁieﬂ of@h aqmstaﬁe b&ﬁbm:éﬁngtahhﬁomdr nt hﬁadd
array perm rap S an asi Lionin the print hea
array in mﬂéﬁﬁppth@} %PY%‘ﬁhoqﬂﬁ Pﬁ'ﬁﬁéﬁ % K%Wﬂ%’ﬁﬁ?n 3?5?8?:%1' y can be
15 atXlac sedhat thecprintstationsian be oogltma@ Bt gnyisuitabls: langtiy alongithe printer. Fusther, ar r ay

havi ng atﬁ&éﬂﬁﬁé&d’éﬁa ﬁ@mﬁaﬁé,ﬁmd.k&m%bﬁ.na%m%&ﬁaﬁanﬁseam has a
respective éeg‘rfﬁpa¥OUt and the rocessi n %ggﬁter Is able to create
dat a pacR@ itigns: 1A 'i"ﬂ?asﬁ‘ hapism iny infe the @oioniNg head
array f ormevhatism forite brmahbadlawappmémptdaénﬁmgramfpwd:& repositivhingof thehe print .

head o i Aok 457 b g T e i ard Sy Bi° 0"

controll i pci) each of the
nmodul Br mﬂamedéw afqr@m %@rdea;b@ant@mgm and pyint beadﬂrrarévaﬂnma re;pgdmas a -
comuni cqiabemebmnh shéh é %el%h Sfpaplf SfamHas @ rSﬁiiBWeEHagé oRan@HRr at or

Vore. pr ol BRRRPREEere Fompys s it I B R PR PR BYA S 1 o rmi

server t tandwihin thegprinpheadzdmay for ea¢hpriot fieade. 25 In one form of the invention:-

both the pri nter operator program-and the graphic editor used for the page
ramm ng | anguage, for

| ayout d n_are programred u5| a conmmon @r gt
exanpl e, 'Eﬁ ’eﬁﬂ?ﬂfgrﬁ}éd?fdé"e"!"ﬂ‘ iPichead giray ggiudes A Ryl glin ‘Pte consi stent .
Thus,20t helevices, a processor controlled power supply, and an ink supply system :

Preferably, each of the modular print stations'and-aocordingly the print head arays hasa . _
communications link to the pixel processing computer and an operator station associated s
with an interactive with the image processing computer. More preferably stilt, the image

processing computer interacts with a main server through a graphical user interface.

25  In one form of the invention both the printer operator program and the graphic editor used
for the page layout design are programmed using a common programming language, for
example, the JAVA {anguage, to ensure that user interfaces are consistent. Thus, the
common language can be used to describe print jobs for both the operator of the graphic
editor and for the printer operator.

30 The graphic editor allows the creator to assemble up to 8 separate layers for any print job.
The use of a screen object allows the creator to establish a parcel of information, given the
name a data object, to be printed which can be placed in any location on one layer, copied



common | anguage can be used to describe print jobs for both the operator of
the graphic editor and for the printer operator. 30 The graphic editor
allows the creator to assenble up to 8 separate layers for any print job.
The use of eG8a" object allows the,creator to establi spepatswoosds Of

i nformation, given the nanme a data oﬂject, to be printed which can be

pl aced i i =differentdetation in that ayer andyduplicategiancaybsquuent/iayersin apy peecifirdo0o/ 00986
inadiff t |ocation inithat layer and duplicatied on subsequent |ayers
in any specified |ocation. BRI EF DESCRI PTION OF THE DRAW NGS 5 The present
i nvention will no be described, by way of exanple only, wth reference the
acconpanying drawings in which: FIGI| illustrates schematically a printing
systemin accordance with one enbodi nent of the present invention; FIG 2
illustrates a Erint head arra¥ used in the printing systemof the present

i nvent i oBRIEF BESCRIPTION OFtHEPBAWINGS| 1t head mount used to hold the print

head array of FIG2; FIG4 illustrates the paper stream around the print

head; _an DET. %ﬁﬁ] THE‘“E g&m Mﬁl’}% operation
of thg_ps‘r‘ﬁ?r‘?y tbreﬁ%n@-ﬁ _eygp_éréggﬁ%:eq’n enﬁﬁgggﬁ(ﬁ 'Separ a %%hﬁento a nunber
of const iaccrepanging dawings BYwhiche process. I n particul ar enbodi nent under
consideration here 15 the systemof the present invention is used in

connect i wi.t h the design.and. printing.of a multi-laver c i nt note
el ud n i pbrsirsschEPREANCE uftoe M i st i e BB Rg 10
desi gn Tipeesgntdmrenton; desi gn program-is conveniently witten in the JAVA

| anguage and is typically operated through a web browser. The design

program is_down | oaded he graphi.¢c 20 designer_formthe ma.n serve via

PP i oSl Rlkgati P B aveycisnt Rhe POTEES Susteim of 18 PIRERGPABINN: oo ¢ or

programwhich is a client of two main serve activities; the job server and

the @n! FigYitiaudds phAEad AXGHLsCPD BRANG i AEA Gy @ Fid e MaI N server by

the. job server progfamwhich I nplements a version control schenme to

organi se storage and updates of the designs. WD 01112444 5 PCr/ AUOCO O0986
FIG 4 illustrates the paper stream around the print head; and

DETAlLED DESCRIPTION OF THE PREFERRED EMBODIMENT

The operation of the print system of the present invention can be separated into a number

of ;dnstituent elements of the process. In pariicular embodiment under consideration here
15  the system of the present invention is used in connection with the design and printing of a

multi-layer consignment note including fixed and variable information on separate layers.

1. Graphics design

The graphics design program is conveniently written in the JAVA language and is typically
operated through a web browser. The design program is down loaded by the graphic
20  designerform the main serve via an internet link.

The graphic designer interacts with the graphic editor program which is a client of two main
serve activities; the job server and the font server. The page layout designs are stored on
the main server by the job server program which implements a version control scheme to
organise storage and updates of the designs.



The protocol enpl oyed between the graphics editor programin the main
server operate as follows: |I. The graphics editor programinterrogates the
j ob server program for alist of jobs available for editing or View ng.
The i nforma g4Provided to the us via a nmenu syste

exi sting j ogutjr)rdaay e selected and | oaded for editing. ii. e’ﬁﬁgﬂ%’a@di ting

i s conpl ethe protecol gmployadchetwetintthe grephics editotpragramdn thednain hejvergiperateas/ er
program tigysyave the current design. The job servers version control system
provi des tLe designer with an increnented m nor release nunber to uniquely
identify the wupdated version, that is by a new version |ID nunber.

Al t er nat iivel y,The lgmphice editoaprograsmintermagatedthe jhbsseger pmgtantforahsteﬂuohaj or ID

nunber. %ﬁdbfm% Q:fr v.E@ﬁgd?ﬁér ralef .Qa%rngéa mhébasere % using a

gr aphi cal “'user pace an utes describing the sav Job are
stored i m@a@mrebu@seesmmwﬁdemredmm graphics editor program

I nterrogates the font server programfor a list of available fonts to
display to th r LoDr | f cted bythe
15 Bo) grler VR sy ospiiih el HannRREES erdtin bty 215K, 5

pr esent ecbehmrpmgradﬁgrsgvaaﬂ\etcmemgwm dheyinki seavers vassion eanbrolisystem The font

server g%wtﬁis%&é&%néﬂmhé}hnér&ﬁeﬂe&h:ﬁﬁfireib%bshambé}@&uﬁa&w iaértinhgel data
relating to the font %ra hi cs edi t or _program us&ﬁg an o en standard

i mage f or4pgeted Wﬂ%ﬁ&%%ﬂ* 160, {D ns1reher-o velyfaeutet mayPrangi or  ogat e
the jmb <he designiwamk)toaméwdmadDiDoiutrbies Confirmation of the ldesiprs ssleapelatiorkigr ound

mat eri al :anﬁ{ﬁﬂl E ﬁEl ed versions
of desi gndgﬂmggeﬁe%bbgﬁing%&% éhléhgél’ ﬁﬁ wor g‘%%sgéést%@"%hg esl 6an may be
based on apptemdrin astandard desoriptiop filg: ocol s including user nane and password.
Furt her securi ty devices can include a standard firewall operation

avai l abl e.. t hr erve ting a new de a desi gner
S preserﬂ'ed nlﬁﬁ%”% HH#B?%‘%%%# ﬁ%%"f%&“’“?é?@%‘t%?on of desired
page si zavamgadomtaedlsmamgmergmnhwlsdasrmrt Anmppropiiatefootis pelpcied byt thek  on t he

printgy aaa@. hECinBUERG il G ithe mmaans&es&hra%amgm&m&’ﬁqﬁe désigngr Woul d be
nmeasur ed %%Bﬁaaﬂ‘%%/lsaval standard units wth default “of inches

usi ng t héh'i?PQ ?J'd’ﬂ%‘ifacﬂ Swﬁa?ﬁf“@' generies th61f°’E€m'? flgsined eighto

per pendi candaupilies piaglelata relating tbitheiforg tthle @edphits editor gagranedsintfarpsenar -
orient at 's%d&rta‘%mQSQOQHat' s then able to choose froma nunber of printing
resol uti ons ) . o :

iv. The graphic editor ﬁmgram' can subsequently interrogate the job server program to
20  create an image to be used as background material in the design.

It should be noted that existing or siored versions of designs can be loaded for further
work. Access to any designs may be based on appropriate security protocols including
user name and password. Further security devices can include a standard firewall
operation available through the main server.

25 Increating a new design a designer is presented with a number of options which allow the
selection of desired page size, page orientation in relation to the flow of paper stock on the
printer and the number of layers in the final product. Page sizes would be measured in
typically available standard units with a defauft of inches using the direction of paper flow
and a default of centimetres used perpendicular to paper flow. Having selected the desired

30 paper orientation the design is then able to choose from a number of printing resolutions in
the paper flow direction, typically measured in dots per inch.



t he paper flow direction, .typi cally measured in dots per inch. n' (r)r WO
01112444. 6 PCT/ AU00/ 00986 The graphics design programfurther allows the
‘page | ayouf design process to be conpleted through the web tii'owser

sof t war e. The hics designer conposes a design by sebgshinbilocdsd

posi tioni n 3’?%‘2‘{1 obj ects and at t actf ng to those obj ectsE?nPornatlon I n
‘the for mhefgrswwadeﬂgreprogram‘ﬁhmedaﬂmﬂbp pagesiayou designsprbesssdalbé r om an obj ect

lib , Th
are onSTHE *Aﬂl@g"‘?%ﬁ?ymes‘%% %fi"%f‘e"’r&c?gﬁig"%té’?a pllih dagagics. Ther e
i ncl udi rh;selegimmnrwgsmmgmoae [gitachingjo those PE‘FF‘PN?’H\? OhPor mat i on

from datgdsaof dakd bb; eét!’%eoﬁfadb{b‘c@ bmlmmmnarsebjedmbramss mai | i ngs,

Gt s SRTRITOTEFS (2 VOB ot upler OB TR A B oRel B oy

gener at aglpewmally,undémnsldératmmemmcmmag sensitive to the cal cul ation

met hod becom ng known. - Counters used to generate nunbers based on a
formula. In this case the person doin the |a out nters ters such
as the CGURRGIAO EXSNENEHMaY beusad Ipretioving infRgmptih fem databasss. TS WReck di gi ¢
met hod. dlinfSrmabibrocanEde wsed fo? rﬁabemamﬁgsjvh;tetthenmsﬁndraydmssgﬁdma o create 15

nunbers to be use t ere a
equent i PP TetaEed A siofiih & Bians, AMBlnke (43S e Bifiod BFa ihifoeebfc!
Cons1@int custonter genesated nymbers whers the nlgst@nemeiensmw to the: pri¢yiation enethade
throughobgcoﬁm@rmlﬁ ng job. This text may be the conpany nane, a tel ephone
nunber or any other string of nunbers and characters. 20 - Constant

i mges, for exanple, conpany |ogos. As each object is selected fromthe
menu and-@amriters osaadoqendrdnenembeebasdde:nohafghwharlniﬂsjscmkwpemrsm fy various

attri but g Jd B SRepd aeeeg,ryaéh aahé%guﬁ«emacre;ﬁemrmaqms@r'd chécie%n;' ed.
Vari abl e text at abase tag nane. Counters have first, |ast and
i ncr enen@"%iﬁ?&'ée&kglgﬂ F'QW%F%@*QP&*%H"WW&R’EQ@@G%% f ont

nane 18N dndritrs ol beisediok tmeeés Heivelyadtiets artethe [ where/aiseuential gener ated on
Backar ouMUMFHRg Seeege Y, PReR P R RS by O M &
sui tabl e drawi ng package. The designer is able t 0 group together

- Constant text is used where a string of text will remain the same throughout a printing job.

This text may be the company name, a telephone number or any other string of numbers

and characlers.

20 - Constant images, for example, company logos.

As each object is selected from the menu and positioned on the screen the designer is
asked to specify various attributes in secondary menus. Fixed text is immediately
specified. Variable text is given a database tag name. Counters have first, last and
increment values entered. All text objects have attributes such as font name and font size

25 chosen from additional menus which are generated on line from the main server which
serves font data over the network. Background images are obtained through use of a
scanner or by using a suitable drawing package. The designer is able to group together
existing objects in a design to form new objects called composite objects.

2. The Printer Operator Station



exi sting objects in a design to form new objects called conposite objects.
2. The Printer Qperator Station WO 01/12444. 7 PCT/ AU00100486. The printer

oper at or station i nvol ves a separate software systemto the graphic design

sof t war e, éi ‘{he two software systens are able to | npep.GeidEe cate.
The prlnter or station Is desighed to al low the operator to interact
_}Mth t he DMﬂn&iagraﬁa&swonmmtﬁs paild séfivard Belemio mag:qsh.d ve and Lhe
actor net . e .orinte tor t re e s ata c uter that
uses a pri 'F') Pé'ﬁrg %HF&"%’PLE’ rg!r Sﬁ%upérpﬁo work from

the main sMrmwsmm-w@mmwmwQOpwsﬁm JAVA

| anguage apsmgutth ath® MaihdbMmputerteservdind te®iiid? hetWorkl he JAVA  runtinme
environnment (JRE). One the printer operator station is runni ng the

followi ng actions are possible: 10 1. The printer operator program can
interr oéat@hﬁmbfw@%’ﬁg@h@ﬂ@d@ahﬁ paspputer the p prigtenconirol RrogeAM: avai | abl e

for prlntlW&bﬁm&ﬁmh&mn@%m%&#%@ﬁdﬁemp&bﬁm% oper at or

by a nenu ste tob rinter

oper at or ps%e 'gﬂleﬁéﬁlhi%ggagte %q‘% g?rateﬁ Lgbérggszfgﬁgugvgward al |
necessary WMMWM@RE) mespwmmepmgpmis MEIHQKBWPWBQBMesm ng -
conput er appbéilesontrol electronics in the printing stations. lii. During
the printing operation the printer operator |s responsible for startlng and
st oppi ng the system whil st .attendin to repl eni shnent of _paper .and ink

i nputs o the HF'FHH'E?"’PeWéP'ﬁS’GEI‘EF gj?fg’c"ﬁrrﬂ"?%mlf‘frﬂélﬁtr“&t ed In figs

1-4 and | npbstataraavaiiabiy forsprinting/and thid infogsktion caljbe suppiigd toitheprntens 2 and | i near
tracking e RFF% t printing is carried out by the 20 print head
array 7 whgpan spsupp"%"\?\nth ink froma supply distributor. 5 froman ink
supply 4. The printing station is supported on a pedestal 6 and Is opera
tively assmci awjﬁbthlpnmdislsemtecsmm:@nnﬁru;ﬁrammﬁmbmwhﬁhe paper path

is illustr ng‘r Rlrwails #stgnr (S W s the paper
reel 25 Q?ehﬁ%ﬁﬁa be; ed?m on ?‘L‘i‘ ggmﬁhﬂﬁ'sequent t ensi or?%?;oelel ers and

four rdfl ePigelgmaﬁmﬁorgn%iﬂw niplelerippics in the pripting stioN®: heads 7. The side
el evati on shown |nf|g4further illustrates. the "feed rollers that carry

the paper §own faiihdinb Bfinthg Bdratdn tHe PRA/SPMEY Riroshiitidor starting and
stoppin. the system whllst attending to replenishment of paper and ink inputs to the pnnter

The modular printing system {s Hlustrated in figs 1-4 and Includes a power supply g, height - .
adjusting apparatus 2 and linear tracking equipment 3. Inkjet printing is carried out by the
20 print head array 7 which is supplied with ink from a supply distributor § from an ink supply
4. The printing station is supported on a pedesl:al Bandis cperatively associated with a
print station 9.

3. The PaperPath . -

The paper peth Is Wlustrated at the print station 8 in Figure 1 which indicates the paper reel

25  9a, the main tension raller 8b, subsequent tension roflers and four rollers 9c which stabilise
the paper near the print heads 7. The side elevation shown In fig 4 further illustrates the
feed rollers that carry the gﬁper down onto the traction feed cohveyor system.

The paper path from the source reel to the print heads contains a tension roller
arrangement to ensure that eh paper between the printing station and the main paper -

T TR



The paper path fromthe source reel to the print heads contains a tension
roller arrangement to ensure that eh paper between the printing station
and the main paper il (r)rl WO 01/12444 8 PCT/ AUOCQ 00986 chopper is

mai nt ai nedwurbgiﬁ ension. A tight papfr web i nproves accpeRAwod/m098s
positioning the printed in the direction O paper flow There are four
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repositioned at any paper feed point. Should an of the units fail they can

easily hg remcyuRdpiitihg siatisisl Y 10 spares by noving the stations along the
nono rail. The nunger of active nodular printing stations in any particul ar

job is chosen according to the nunmber of pages required in the print job.
For exaniodularpriptingrstatidngare maunted ontagnonargil system intbefosm offineatdack@ have been

assenbl afaiidavbraes the Gl BN Srintdt alloWiRg inaivRLEIGRTioRd RDeGEpostibAed & €nd Wi th
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f ur t hest 2NV PSPRIPSH ROl SHAVIHASYof teckilis e gredi5an sevib b reriassr Wiboesti o 1 e
nodui(ar spardsbyaneingasestehions alohg thermor riihe printing are athe paper path from
the print head assenbly associated with each unit to the final chopping
stage varies. This ensures that each unit is printing a different version
of -t he pFswmbespf agiye wagiyiarpaptingstalions in any parieylariet is ghesen@reording fer ent
pﬁper f ImWndne\bﬁwd pagesireduired Wtir\]élbridl _jit_:bdF&r_Cbxﬁhﬁﬁpﬂbﬁntﬁdelbm cérhﬂhniﬁel fi nftl
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of paper ; print head to a carrier and the two
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bolts then e carrier and print head to the precision machi ned
plate. Amlling reginme is enployed to mni'm se warping of the plate.
: Because the modular units are cascaded out across the printing are athe paper path from

the print head assembly associated with each unit to the final chopping stage varies. This
ensures that each unit is printing a different version of the product at any selected time, in
anticipation of the different paper flow delays from the print head to chopper, so that the

20 final sheets correspond to one another. That is that counters match multi-layer variable
text matches and so.

5. Print Head Assembly

A precision machined plate holds 10 each head 11 in a head carrier facing along the
direction of paper travel. Two bolts aitach the print head to a carrier and the two boits then

25  attach the carrier and print head to the precision machined plate. A milling regime is
employed to minimise warping of the plate.

The print heads are tightly packed in the mounting plate in order to reduce their spacing
along the direction of paper flow.



The print heads are tightly packed in the nounting plate in order to reduce
their spacing along the direction of paper flow. WD 01/12444, 9
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printing E%‘“%W?éFWRE"CFatheﬁShﬂ“dsqaﬁ! degained Aftes ngintenanre. A dameenedus a
printing dokprds@éd difrafmdnbole the véaiRBIgRIJhosf thedliieéd printing station. 6. Paper

novenent sensing 15 A shaft encoder or encoders generate a signal in
proportion to paper position such that the pixel processor conputer can

det er Hi neThetraonoiraibsysient thatcsuppartsihe printing stefiancliow it o heveadilyaunyed taggnyi ncl udi ng
ﬁ D(Vj Iogr a?ﬁmbfaﬂhdhéﬁngthrﬁfiﬂﬁt r.]imex.efhwfmswg{hg tfe@pémhéct:wdﬁwa_ alr3 e Whi s:ht_
an es I S mn S| dn s e Slgnha .S a (0) u or, r .€ printing
Hanai ¢ o csterktard 1obatehsarbl g ks o BHRS ptalich P Memlarea degiiat o i AR, o The
pi xel prostatioai ng conput er keeps track of page countries for individual

| ayers by using a standard phase |ock | oop (PLL) nmechani sminplenmented in
Its. software. Each cycle of. . the PLL's internally generated timng signal

corresporfis t H2ppfaneyemeptsendiages of output. The page synchronisation
signal is conpared to the internally timng signal and the error is 25

used UG Rbdk | +Si g@hc | . My si gnal
S us%asg ?,ggcont F%}{er %’ﬁée st 55% ?&B’?ﬁ% %@QJ" "g_t'tg ut nf%:ﬁ?géar h p‘gg%agciakﬂ%g%h | ayer.
Successf ulixehpreeRsPIRMPHte! Fandgtemminedhe ¥pe ipsiance At which te tretherintBeadsper int o
sheet s atByincluding a programmable divider in the pixel processing computers firmware which -

handies this timing signal, the signal is able to support variable printing densities in the

direction of paper fravel.
20 7. - Page Synchronisation

The pixel processing computer keeps track of page countries for individual layers by using

a standard phase lock loop (PLL) mechanism implemented in its software. Each cycle of

the PLL’s interally generated timing signal corresponds to one or more pages of output.

The page synchronisation signal is compared to the internally ﬁming signal and the error is
25 used to advance or retard the intemal signal.

The internal timing signal is used to control the start of image. output for each page of each
layer. Successful operation results in the chopper cutting continuous paper into sheets at
desired page boundaries. :

Furthermore, the PLL also fine tunes the timing of image generation to enable it to track
30 the timing signal from the chopper, and hence suppress any physical deformation effects,




desi red page boundari es. Fu"ftherrrbre, the PLL also fine tunes the timng of
| mage generati.on to enable it to.track 30 the timng signal fromthe
‘chopper, and hence suppress any physical defornmation effects, 111 WO

01/ 12444 1Q PCT/ 0/ 00986 such as giretching, that arepke/figosy € and
hum dity rlg’loa@éﬁigy usi ng a real tiiré adj ust abl e phase offset for each

‘| ayer al sushvas Stret@ying, that Stecternperptuiichandduimidity related d By usingaresltime t he printing
pi xel pr ﬁl&%ﬂ%ﬁ%@%ﬁcﬁﬁﬁg%ﬁ&%ﬁ i gerable..5hardware is automatically
y the

retrieve romthe maln server operator station and passed to the
printers conputer. The design for a print job, created by a custoner using
t he web-gnabl ®dtepi Slaliups editor, is then retrieved by the operator, and
with sone additional operator input, used to start the printer.

i nformati on such as font data is transferred to thea%i nter using a

net wor k Tamsriiwarerndfismwanederdhe printing pixel precespingisystameanddhp seopnigesabi ut er
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shut downthesvebespabled grhphicd ditoRiis then detrieved bythe apeior,ldnd With somege el enent s on
each | aygg . ;gﬁu%ﬂﬂ %ngggﬁrg';gh | rs inmage is
determ ngﬁd@atﬁ‘gﬁ‘%‘h Brul.nt hea séfﬂ{e{?fvm | be act id\fgo'ggrk?s% t he paper can
be i dentransiereed tatheprinter using;3jaetwerkicopppetion 35 ppededhat correspondi ng to heads
that will not be used and then the effect output image is shrunk by

r enmoykng,t he ' adjusting the inage el enent co-ordinates
acco:jgi n81 y. %%F@%H’%%@E‘gi n the print head assenbly is 20 provided with
data of which strips of the inage data are’inactive so that corresponding
print hazdmpaRncditrole? bewérsuppif inonkdRs perationtoP thepAniHead lasskmitly &4 r espondi ng
to not hing.can be %lnted need no | onger be tr%teﬁi.to 6 ese heads.
The i ndi TS ROl A BAHETD, AP gpwer douth segyences, Shaple copionz 0t a 1 oads | s
gi ven anconsidpeedstangerous todiue prinpbesds octul) andmimediate shytdoive is seiquencedat a t o be

printed. Directing a print head to be held off |ine reduces wear and power

25 use. Furthernore, it also neans that only data packets for the print
heads t hdP- habdntdekRreparation , |

15 The image elements on each layer are analysed. The extent of each element in a layer's
image is determined so that the print heads that will be active across the paper can be
identified. A note is made of image strips that corresponding to heads that will not be used
and then the effect output image is shrunk by removing the empty strips and adjusting the
image element co-ordinates accordingly. The electronics in the print head assembly is

20 provided with data of which strips of the image data are inactive so that corresponding print
heads can be held in their reset state and pixel data corresponding to nothing can be
printed need no longer be transmitted to these heads. The individual print head control
logic of the remaining active heads is given an image strip or data packet ID fo identify the
pixel data to be printed. Directing a print head to be held off line reduces wear and power

25 use. Furthermore, it also means that only data packets for the print heads that have been
brought on line need to be transferred, thereby removing a potential bottieneck in the
system.

The image is outputted onto the paper in scans across the paper flow direction. The print
job is rotated t fit and print most sfficiently on to the continuous paper stock. To handle
30 this, the image description co-ordinates are transferred as required (eg by rotation and/or



~brought on line need to be transferred, thereby renoving a potenti al

bottl eneck in the system The image is outputted onto the paper in scans
across. the paper flow direction. The print job is rotated t fit and print °
nost effici entl on to the continuous ﬁaper stock. To hangk? @ s, t he
i mge descrl 19%4480- or di nates are trihsferred as required (eg by rotation
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char ags er h&8¢k thé'pdperit rvaidditiondl BoiRpuididRidades the steps of:  -devel opi ng page -

I ayout information incorporating fixed and variable image information 5

using a web based graphics editor program

At system star up time print assembly as downioaded firmware to configure its main
electronics and then additional information specifying which image packets each print head
is to output. .




-supplying the page |ayout information to an image processing conputer,
said i mage processing conputer including a digital signal processing
system adapted to anal yse the page l'ayout information into a pixel data

correspondW 13444l Xed and variable information to be pracyyashomnssdi Vi di ng
t he pi xel Wik o a plurality of dat a packets; and 10 - each of said

dat a packets being delivered to a respective print head in a plurality of
print hepgivgrays, wherein a respective print head array corresponds to
each Iayer of paper to be printed. 2. A nethod according to claiml1,
characterised in that the page layout information is 15 stored on a nmin
server as a.phimethgdabsimultaneoodly printivig mufiiplegraper stieiamis with aa:ﬂmhtmﬂortnf
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statign ugﬁ@g%g@agéam,&@dﬁor Pedgrdth; 4. A nethod according to claim1,
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associated . wt ra t.h rd claim1,
char act eF'F%%?f“Tyﬁ "t"??é?"?aé Iél'ﬁ?lpﬂ'i?i hﬁ@%ﬁ"@%?&?sﬁ’@ds?ﬂ)‘fﬁ?ﬁiﬂebﬁnpgﬂ 381 ust abl e
pl at f or mbepédsted.ng a nodul ar print station. 1Q 111111 1L 1111 [11!
LMS,r W 01112444 13 PCT/ AUOO' 00986 8. A nethod according to cl a| m 7,
characteri sed in that each of the print stations are able to be novably
nmounted on a nonorail so that the print stations can be positioned at any
sui t abl e 2| engAlmethotiegcording 'tdtﬂaimﬂ,c&raa&enseﬂ Ibatahie pagd iaybut Dforrnationis3,

i roab omereton e Tervel % Bk b o) B Sl e Wil BB "0,

posi tion émplement a version control scheme and organise storage and updates of designs.

3. A method according to claim 1, characterised in that the print job information is
accessed from the job server at a printer operator station networked 1o the main server.

4. A method according to claim 1, characterised in that the printer'operator station
20  uses a printer control program operating in a web browser or in a JAVA Runtime
Environment.

5. A method according to claim 3, characterised in that the printer operator station can
interrogate the job server via a menu system for a list of jobs to be printed and select a job
for printing, the printer operator program prompting the job server to forward the page

25 layout information to the image processing computer and control electronics associated
with the print head arrays.

7. A method according to claim 1, characterised in that, each print head array is
mounted on an adjustable platform creating a modular print station.

e



10. A method according to claim?7, characterised in that the print head

array incorporates a set-rel ease-reset nechani smincorporated into the

positioning nechanism for the print head array to thereby allow rapid

servicing aggdiis@sse repositioning of;the print head arpepavedesse print
station. 10 11. A nethod according to'claim1l, characterised in that the

print hea® ar spethad pergedingto claim,7..haraptegsed in Kjat achaf theeprint statierscare s or

control | eébnmvu%rmcwaalp hﬁbunfe_a @n Alndridlail $o it theinat Sfions éah befpdBitiohédiatac cor di ng
toclaim? Fé"a] ﬁ{' % n. that, each of the nodular print stations and
accor di ng?’i)’sf’ HPPgt @ E%ﬂpﬁ'?'fays has a communications link to the pixel

processing conputer and an operator -station associated with an interactive

W th the §mage m@tﬁo@é&ﬁ?&ﬁtﬂ%ﬁﬁ%&%&mﬂe’ﬁmwm%@ to claiml,
characterised 1 n that the | nage processi ng uter interacts with a main

serverd t hﬁwednmﬁm%s ﬂ@ﬂwgmﬁ@Wf%‘E@"tﬁﬂa ANt PR RESHONS: 0 cl ai m

1, characteri sed in that both the printer operatar program and the graphic

edi t or us a 20 commpn
pr ogr anmi ng I anguageg%g?d"*rﬁér eﬁ?ﬂg’tﬁbﬁgg@r{{?er*aggﬁﬁare consi stent. 15. A
met hod acioeareralgs e geloplanse-resetmaghanisre incarparatad intp the positioniagmeehasism or al | ows

the creafopthe pintheadarayto tendby allovs RIpRF sehicing e predistrepdaitioRing of the OD. 25
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10 11, A method aceoi'ding to claim 1, characterised in ihat the print head array'includes a
plurality of inkjet devices, a processor controlled power supply, and an ink supply system.

12. A method according to claim 7, characterised in that, each of the modular print

stations and accordingly the print head arrays has a eomm_unicatidns link to the pixel

processing oofnputer and an operator station associated with an interactive with the image -
- 15 processing computer. '

13. A method according to claim 1, characterised in that the lmage pracessmg
computer interacts with a main server through a graphlcal user interface.

14. A method according to claim 1, characterised in that both the printer operator
program and the graphic editor used for the page layout design are programmed using a

20 common programming language o ensure that user interfaces are consistent.

15. - A method acoordmg to claim 1, characterised in that he graphic editor allows the
creator to assemble ‘up to 8 separate layers for any print jOb

25
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