WO 01/087625 PCT/ AU01/00580 Print Station Field O The Invention The
present invention relates to a print station. In particular the present

i nventi onrwo91@8T6e€t ed to a nodul ar print station adaptedPicarAtuwsm®oisnt h hi gh
speed printing and with high speed multi- 5 layer printing operations.
Background O The Invention The print station of the present invention is
designed for use with high-speed nmulti form collators. Milti-I|ayer
printing operations are used for production of itens such as statenents,

i nvoi ces 10 and consi gnnent notes.™ %S‘Hq"-l ayer docunent is used and nmay
contain several layers, which have common printed itens, together with
vari abl e igd l&’bméﬂﬂeﬁ differs fromlayer to layer. For the convenient
handl i ng of such docurnents, formcollators are conveniently used. The
present invention provi des a print station that can be used in conbination

wi th high Thaére%mwem%la@gwb bikt sRALH. DABBkiClIS (RS BREYER ukveaﬂfbnam%tew Int.
The print station of esent invention is adapted for use either as a

stand al off:? MPgpRRRSpL %‘Pﬁ'%‘l aé’aPté%qf US? Wikp highyspege PF'E‘“QQ@*E“‘%‘“{E%&PPW Wifit i pl e
to fachl i taeepritingibgerationsls printing on nmultiple paper streams. Sunmary O
The Invention Therefore, according to a first aspect of the present

i nvention, although this need not be the 20 broadest, nor indeed the only
aspect of Bagkoronnd@f TheInveatien i s provided a print station characterised
by: a support pedestal a carry arnladjustably nmounted on the stand and a
base unitaﬂagrln unit _nmounted on the carr arn1s rint unléFhaV|ng a

print hea Hngtaen ﬂﬁt%p@ﬁ@"t&"en%r’%"?ﬁ"ﬁ foﬁé'%‘?j‘g' n g'ﬁﬁﬁp‘iegr'?‘i} " further

suppor ti ngol@ors.nk supply system said i nk supply 25 system bei ng arranged so
as to be at a constant level with respect to the print head array.
Preferably, the pedestal has a base unit adapted for nounting either on a

f | oor nouMultoipyer aptingtopprationdria tifesfopioducticll of itsing suen astafemartadnyoices

conj ungt i @Ad WhrsfynmeRtHotdsD | remaitiifRAURAREH is (haAtND MehyHRRAIAdeVsral layers,
which have common printed items, together with variable information that differs from layer
to layer. For the convenient handling of such documents, form collators are conveniently

used.

The present invention provides a print station that can be used in combination with high

15 speed paper handling equipment to produce high speed print. The print station of the
present invention is adapted for use either as a stand alone item for single layer printing, or it
can be used in multiple to facilitate simultaneous printing on multiple paper streams.

Summary Of The In\/ention

Therefore, according to a first aspect of the present invention, although this need not be the *
20  broadest, nor indeed the only aspect of the invention there is provided a print station
characterised by:
a support pedestal a carry arm adjustably mounted on the stand and a base unit
a print unit mounted on the carry arm said print unit having a print head array holding one or
more print heads, said carry arm further supporting an ink supply system said ink supply
25  system being arranged so as to be at a constant level with respect to the print head array.

Preferably, the pedestal has a base unit adapted for mounting either on a floor mount or
adjustable mounting on a rail system to be used in conjunction with a multiple stream paper
handling apparatus.



WD 01/ 087625 PCT/ AUOL/ 00580 2 In such an arrangenent it is then possible
for a plurality of print stations to be nounted on a rail, and to

i ncor por awe ohereeRni | systeminto a nulti-layer printer usiPag/Adeomesspaper
handling equipnment. In a preferred efbodi nent each print station has an
associ ated print station receiving 5 assenbly nmounted attached to the paper
handl i ng equi pment. A series of paper carrier rollers directs the paper to
the pri ﬁﬂ sHelnan iangemenkit isbiex possile fariadiaplity of print satianel tavbe mountad on at he
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paper handl1ng equi pment may 1 e glurn cutting

produce eguipmetdél printed cut and col l ated product. 10 Conbi ning the above
equi pnent with custom sed digital printing software allows for separate
printing information to be supplied to each print station thereby enabling
printi ngn GPrefarrP@BMEodimenb eaalt Rk sigHor Brsarbessaciatadyyint statipa jaselingf  paper

hel d5on zaseABR MM AtR@hePId tﬁb'p@ﬁer Hﬁ?ﬂ@md%wp%@rﬁ 2Qdchivg bep A chirienal | y
separates the information flo to each print head array into separate
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15 desi rtﬁ@'p@ﬁér"ﬂbwrs%%é'dl tiendidh dndPAlghivfert @«rérmeg!srﬁ\ft REs@grabodi nent, sof tware
is devel oped to allow the user to Create an edit the desired docurrent

information for printing, the software mani pulating the information to

produce Bpiedl paper aymnﬁ@bmmnem By thch@BRIUNY aicudfing é éitdo prduedhe print
mformat;on on  each eet of a multi-sheet booklet. Software of this type

i s descringbRrinted %P”QGOIL?(E%PWSU% patent application, International Patent
Application wo01/ 12444 Preferably the print head array is nounted so as to
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15  desired print result.

In a particularly preferred embodiment, software is developed to allow the user to create and
edit the desired document information for printing, the software manipulating the information
to produce a mulii-layer output with a combination of fixed and variable print information on
each sheet of a multi-sheet booklet. Software of this type is described in our co-pending

20  patent applicétion, International Patent Application wo01/12444.

Preferably the print head array is mounted so as fo enable a relatively high quality print over

the area to be printed. By incorporating an array of print heads a wide print field is achieved

using a static print head compared with the more familiar print head scanning over the area

to be printed. Data handling software assists in ensuring the correct print instructions are
25  supplied to each print head in the array.

In one embodiment of the invention a print head array includes a print head array assembly
plate adapted to hold an array of up to 20 print heads in a 4x5 array of staggered print
heads, each print head being arranged normal to the direction of print. Such an array can
produce an image quality of 260 dpi.



heads, each print head being arranged normal to the direction of print.
Such an array can produce an inage quality of 260 dpi. WO 01/087625

PCT/ AU01/W033087635 I n an alternative enbodi nent a print he®dTaxtoagpossd up to
20 print heads is arranged in a 4x5 array at an angle to the print
direction. Such an array produces a sharper image of up to 285 dpi. In
each case, each of the print heads is associated with a respective print
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wi thout lggs of position information. Preferably, the print heads are
novabl e between operational positions and an el evated cleaning position.
The print station has an associated air |lift mechanismin connection with
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reser voi rsesaiendnd print heddd in msl’mm an¢andgbies print reads eroatovetkarsiugpbcedragser voi r,

punp Mean Gdcalaat wirollt & df phdticintoftfishorecond i nk suppl y reservoirs to

enabl e fl ow of |nk fromthe %:I’St I nk supply reservoir to 15 the second ink
supply reservoir, said second ink supply reservoir serving to supply ink to

the pri rerefeeasls theRirinf Raaab by mévasledRamsed dpeﬂau@rwppcbsmoheam soélevdtéc| udes an
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head. 20 The inlet and outlet chanbers are arranged such that a constant

| evel of liquid can be maintajined in the outlet_chanber during use. By
ensuri ng HecBRgPRto fharint ligads igcarredondne,eamy@rmc Hignfesurplein 3rEe8TeeE ‘of i nk

and fl ow grabcRlirdént ireRaBs Bfilstihk BEY rb§erVGiﬂ e&.arurseidk rebBhGr b&iAg MR Pri nt
quality is produced across th BI‘I nt head arra 25 Brlt SCI‘IQ'[I on O
The Dr awi $pgumunica ion with a second ink sUpply reservoir, pump méeans associated with said fir:
and second ink supply reservoirs to enable flow of ink from the first ink supply reservoir to
15  the second ink supply reservoir, said second ink supply reservoir serving to supply ink to the

print heads.

Preferably, the second ink supply reservoir includes an inlet chamber into which ink from the
first ink supply reservoir is received and an outlet chamber, the outlet chamber having a
plurality of outlets, each outlet being adapted to supply ink to a respective print head.

20 The inlet and outlet chambers are arranged such thaf a constant level of liquid can be

maintained in the outlet chamber during use.

By ensuring a constant level of ink in the outlet chamber the pressure of ink and flow rate at
each print head is maintained. Thus, an even print quality is produced across the print head
array.

25  Brief Description Of The Drawings

The present invention will now be describéd, by way of example only, with reference to the
accompanying drawings in which:

Figure 1 represents a print station in front view in accordance with a first aspect of the
present invention;



The present invention will now be described, by way of exanple only, with
reference to the acconpanying drawings in which: Figure 1 represents a
print stawomomo8m2$ront view in accordance with a first aspertAwi/ooise
present invention; WO 01/087625 PCT/ AUOL/ 00580 4 Figure 2 represents the

print station of Figure 1 in perspectiye view, Figure 3 illustrates the
print unit of the print station of Figure 1; Figure 4 illustrates in plan
view a fig ri r . | e E e 5 illustrates the
arrangerreﬁ'?ﬁrg? t%ére%?ﬁ%{c%@ést@tﬁoﬁo?? lép’regldﬁﬁ)gr}spé;‘%tﬁﬁga\g, array 5 assenbly
plate of Figure 4, Figure 6 illustrates in plan view a second print head
array assegie)s Pligdties tid Britit @nitofithd it stalidsofiFyurd &N vi ew the print head
array assenbly plate if Figure 6 Figure 8 illustrates a print head cl eani ng

unit adapted for use with the print head array assenblies of Figures 4 and
6; 10 Fi gtipered i lilsimtasan pian view giirstiptintnead awdy &ssgmbly pkitd;r om a bel ow, Fi gure
10 shows in perspective view a part of the ink supply system of the print
station of Figure 1 Figure 11 illustrates in plan view the ink supply
reservoi r Figered gllysirates; the arraygementof fhe|priskhegd caarigiand pddheed amrayf Fi gure 11
in cross sectiongdsefmbelaté 8Vkigurda; Figure 13 illustrates the ink reservoir
of Figure 11 in cross sectional view, Figure 14 represents schematically
the print station of Figure 1 in association with a collator; Figure 15

r epr esent EigareGar ilusifatesrim plag gwara seobndarinhiveasitaariay assembly @ateor dance with t he
invention mounted for nulti |ayer printing operations; and Figure 16
depicts a_print station in accordance with the invention incorporating an

20 al t er nEgHed | Hustatasn plan viewbrpring bead\gryay asergidolatediigue i/ 00580 5
Description O The Preferred Enbodi nent

Figure 8 illustrates a print head cleaning unit adapted for use with the print head array
assemblies of Figures 4 and 6;

10 Figure 9 illustrates the print unit of Figure 3 from a below;

Figure 10 shows in perspective view a part of the ink supply system of the print station of
Figure 1

Figure 11 illustrates in plan view the ink supply reservoir of Figure 10;
Figure 12 illustrates the reservoir of Figure 11 in cross sectional side view;
15 FiQure 13 illustrates the ink reservoir of Figure 11 in cross sectional view;
Figure 14 represents schematically the print station of Figure 1 in association with a collator;

Figure 15 represents a part of arrangement of print stations in accordance with the invention
mounted for multi layer printing operations; and

Figure 16 depicts a print station in accordance with the invention incorporating an

20 alternative ink supply arrangement.



Figures 1 and 2 illustrate a print station 10 forned in accordance wth a
first aspect of the invention. Various constructional details of the print
station awewlsimsin Figures 3-13 and a nulti-layer printP€ET/Atneoo380or ati ng
the print station 10 is shown in Figures 14-16. Shown 5 generally in the
drawings is a print station 10, includisng a support pedestal 12, a carry
arm 14 nounted on the pedestal 12. The carry arm 14 holds on one side a

print uni bi@ﬁ?‘?ﬂﬁ?“g%@f}g‘?ﬁﬁﬁ’gﬂ%gﬁ an ink supply system 18. The support

pedestal 1 pstandi ng froma base unit 22. The base
unit 22 is adapted for mounting to a floor, by any conveni ent nmeans, and
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unit 22 i g, Bksink Qde Whink supSlbdeh@gdl e 26. The pillar 20 includes a pair
of spaced grooveg 2§ mﬁkchgggt){anﬁaﬁong the length of the pillar 20. A

connection plate 27 has a pair of spaced apart runners 29 on one side

t her eof , Tihesuppui pedestal 2 hiltddsEpiar@Qlupstiimtding ftdne a GaSOWRIS222 ha nesdigiitng
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carry ar nshowninEigue) YAnH g, e pase udZ2jissligalypesiiongd an de mib2hb¥iacrEl of the
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14. 25 ThX print upnit 16 agg Inkﬂ,\]su‘ﬁ'ﬁ‘lr'y ) st?m 1,5? gre I,ockeg ontg the arm
14, whi ch/idgsitagingstiensof thg prk pation,fQ v sge%ktp heyafl R4 isIpinigned By loging ocki ng
bot h the peibate wiii 22 id positiveh ilhdodking hatgipl§. system 18 on the carry arm 14
the relative heights of the two units are maintai ned constant. The print
unit 16 includes a housing 40 defined by sidewalls 42 and a back brace 41.
A print Thespillzi2Pdicludssendr 9f preadgraaves @B whish gxtead plase thiedendtthef th pikar uni t
16. As capy bg c8GRBldn T 3PhEd §phifofdpaddatphf ARhe3WolACRR sRie thdiborSthéle
el enents 42 each include a pair of gzw de channel s )

runners 29 fitting snugly into the grooves 28 and being slidably moveable therein. The carry

arm 14 is located on the connection plate on an opposite side o the runners 29. The carry

20  arm 14 can therefore be moved along the length of the pillar 20 to any desired height.

The vertical position of the carry arm 14 is secured by means of a locking mechanism 30,
shown in detail in Figure 2. To secure the position of the carry arm 14 the adjusting screw
32 is used to locate the position of the arm and the locking nut 34 is secured against the
plate 36 to lock the arm 14.

25  The print unit 16 and ink supply system 18 are locked onto the arm 14, which in turn, is
slidable with respect to the pillar 20. By locking both the print unit 16 and the ink supply
system 18 on the carry arm 14 the relative heights of the two units are maintained constant.

The print unit 16 includes a housing 40 defined by sidewalls 42 and a back brace 41. A print
head array assembly plate 44 serves as a base for the print unit 16. As can be seen from
30  Figure 2, the inner surfaces of the side elements 42 each include a pair of guide channels
46. The guide channels 46 receive printed circuit boards 48 therein carrying the necessary
electronic hardware to supply information to the printer. The circuit boards 48 and



46. The gui de channels 46 receive printed circuit boards 48 therein
carrying the necessary electronic hardware to supply information to the
printer. Whetosteeui t boards 48 and WO 01/ 087625 PCT/ AUO1l/ ®@QF8001/60580
associ at ed conponents can be seen in Figure 3. Also shown in Figure 3 is a
tray 50 used to collect excess ink ingthe cleaning process is shown. The
print head array assenbly plate 44 serves to hold a nunber of print heads

54. The I rms. A
st forser oot BnAhbAl AESEEoh By, s Buh HiBaTe olE vl soMkd 8" . 1
in Fi guré@llectamssmkumtheabhmemsr@cmes wo&me 44 consists of a plate having

therein an array of apertures 52, each aperture 52 serving as a receiving

seat for respective prin 4. The a ertures 52 are neral |y
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securely. Mreover, in each case the array of apertures is arranged in a
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securing a print head 54 in each of the aperture 52 is the sanme in each
case and is shown in detail in Figure 5 The print head 54 is secured in a
print heddthexgse af the platesst $hpwa i igres 8 andf dhaarayds ¢rogenlly iyl ithde consi st s
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to the ans’ SCT ews ht ou
and to the direction of prmt through the unlt 16 By rotating the array sllghtly it has been

found that the print quality is improved.

The mounting mechanism for securing a print head 54 in each of the aperture 52 is the same
in each case and is shown in detail in Figure 5. The print head 54 is secured in a print head

20  carrier 56 by screws 58. The print head carrier 56 consists of generally a backing plate to
which the print head 54 is secured by the screws 58. The print head 54 is positioned with
the printing end facing down wards and sitting slightly below the level of the plate 44 so that
it can contact paper below the plate 44 for printing. Figure 9 illustrates the print heads 54 in
position in the plate 44.

25  The carrier 56 is secured to the plate 44 by means of screws (not shown) that pass through
mounts 60 located on either side of the carrier 56 and connect info screw apertures 62 in the
print head assembly plate 44. Printing information from a central processing unit is supplied
to each separate print head 54 through a respective flexible cable 64 as depicted in Figure 3.
Moreover, each print head 54 has a separate ink supply cable 66 attached to the print head

30 - atinlet port 68.

Positioned above the carry arm locking mechanism 30 is an air ram 38 used for raising the
print head array and assembly plate 44 within the print unit 16 against the locked position.



mounts 60 | ocated on either side of the carrier 56 and connect into screw
apertures 62 in the print head assenbly plate 44. Printing information
froma cewDrealospedcessing unit is supplied to each separ @ca/Airinesshead 54
t hrough a respective flexible cable 64 as depicted in Figure 3. Moreover,
each print head 54 has a separate ink supply cable 66 attached to the print

head 30 ghe hiftdpt 39Adws G ulioR thbe Pﬁé&d%@%ﬁn{ él?ovéﬁ{ d;)ép@nf BVl R Elbﬁﬂndmc lhanl sm
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Fol I owi ng the conpletion of any head cleaning or paper adjustnent, the

print head§reire o ghangerimihesst o6HSi t i on when the air ram pressure has been
renoved and, therefore no change |n the set occurs. 10 The ink supply
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72 nounted on the base unit 22. The first ink supply reservoir has two
upper nost _openi n bei ng an outlet 74 and a return inlet 76. The first in
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operati ona condi t1 ons roduces a romt

reservoir IIMQWWI%@WQW‘A@M’[OW 2t 1eld ip @treing 84 dEherum ipanp 72 is an
inline filghra§8 piipGRIcERIRNGS abiiid &S pro@Rle@nRIER ink B8, In operational

conditions the pump 82 produces a flow of ink from the reservoir 72 through the pump. On

20 the outflow side of the pump 72 is an inline filter 86 which removes undesirable particles
from the ink. The filter is selecied to remove all particulate matter of greater than 4 microns.

The supply line 80 enters the uppermost ink supply reservoir 70 through the base thereof.
The upper ink supply reservoir 70 is shown in greater detail in Figures 10-13.

The reservoir 70 is divided into a number of separate chambers separated by internal

25 partitions. An inlet chamber 88 is in fluid communication with, and filled by the supply line
80. The inlet chamber 88 is located to one side of the reservoir 70 and holds a substantial
volume of ink therein. This chamber is designed to allow the ink therein to settle allowing ink
bubbles and turbulence in the ink to dissipate. Ink flow from the chamber 88 over the
internal partition 90 into the outlet chamber 92. The ink entering the outlet chamber 92 is

30 settled and flows evenly.

The outlet chamber 92 includes a plurality of outlets 94 at the base thereof. The outlets 94
are spigots each of which has a respective ink supply cable 66 attached thereto. Thus each
print head 54 has a separate supply of ink from the reservoir 70. It will be observed that the



fromthe ink. The filter is selected to renove all particulate matter of
greater than 4 mcrons. The supply line 80 enters the uppernost ink supply
reservoi rwd@uokmeiigh t he base thereof. The upper ink supplCy/Atesesisoi r 70
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settled and flows evenly. The outlet chanber 92 includes a plurality of
outl ets 9% wk |rtkh|etl"basskr\tdir6’i0&@ﬁ1ainﬁ‘nﬁadcaﬂb|I@bl&héi4ansm&é§th&pih§@hﬁeteﬁ@ﬁbsbfs whi ch

has a ges I 6 _attach us _each. pr| nt
noad 5 nagess L eldiod HP Buck a3 pfeskite Bh kit PRERS. Rmeldl tnffSink
observed fidvato thmylmm/ %m&otwﬁaﬂe@lﬂeﬁmﬁﬂﬁhads 5éand étesnmpallyeesamom n

hori zont aby M flow
chalnf)er 9173 {?:og%&r@@g(lrggp ﬁé%%%; ﬁﬂf(ﬁhﬂ”&i‘gg\ ﬁﬁ%@%&%ﬁ%&nﬁgﬁa% h%;ﬁ chanbers.
A return 9§ring prioingcopartienRs. |T@H3ftP%Wﬂﬁ‘éCWé¢t$ﬂsﬁw tereapbprintheaded arether ned to

first inksfhdglivg bEERIMRINE ackbbs thlemFEwidtoritit grip@dfsLrvoir 70 is naintai ned
at a level that ensures that the outlet chanber is 5 always full ensuring
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t o t h&0 pr T ink ey, refesvoiais fithext with aeovier iecqrparhiingpr bredthérestle 194. and t he i nk
supply reservoir 70, both being carried on the carry arm 14, are

mai nt ai ned at a constant relative height during printin operatlons Thus,
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the rail 24 and locking in position using the locking handle 26, which lock against the track
elements 24. The height of the print unit 16 and ink supply reservoir 70 are adjusted by
altering the height of the carry arm 14 using the locking mechanism 30.

20 Inorder to initialise the print unit and print heads the system is charged with ink by closing
the ink return valve 104 from the second reservoir 70 and opening the breather valve 100.
Actuating the pump 82 creates a flow of ink to the reservoir 70 and ultimately to the outlets
94, through the ink supply cables 66 and to the print heads 54. During the printing operation
a constant head pressure on the print heads is maintained by ensuring that the outlet

25 chamber 92 is full to the point of overflow into the overflow chamber 96 at all times.

Attached to the back of the collator 102 is a set of tensioning rollers 106, 108, 110 and 112.
The rollers are spaced apart so as to allow the print unit 16 to be moved into position on
between the rollers as indicated in Figure 14. The normal paper handling operations of the
collator 102 are omitted for clarity, however it is to be understood that the paper flow to the

30 rollers proceeds so that paper is directed over the outer surface of the rollers 106 and 108
and 110 in an anti-clockwise direction. As the paper passes around roller 110 the paper is
directed into the base of the print unit 16 immediately below the print heads 54.



15 into grooves 105 in the underside of the base unit 22 and the print
station 10 can therefore be noved along the track el enments. The station 10
i s positiwoadobis2srovi ng the station over the rail 24 andPCaciomgoisn
position using the |ocking handl e 26, which | ock against the track

el ements 24. The height of the print u?it 16 and ink supply reservoir 70
are adjusted by altering the height of the carry arm 14 using the | ocking
mechani s I (oM ATREN-1N ' uni i.nt. ;heads the
cyst om i o tp SatdeBif Blan BuliflaL bt b3 fGoR FsBloribbee B POp Bl OTIE,
second r dwadariy pregiueasd shigamiof grinth &he pener fche wintegds dgligered aventhe foflef t he punp

82 cr eat ef BhlrOitrieh td K phertBf Jf §Rowabr 1020 and ultimately to the outlets
94, through the ink supply cables 66 and to the print heads 54. During the

printing operation a constant head pressure on the print heads is

mai Nt ai nesimutar@ioas plintigg bperbtidnt @s desdrioéd 2tove bacdpen eQch prixvt Statidn T0amburgedooi nt
of overfl intao the .overfl aw ch - 96 . at, all tines. £ ed to the
back ot 1 eineat 2 I B e S IR erch Bl et G Bie cofbR 025811 0 "o
112. Thethe tybrs; glues andsquisoe ineapitly its rmomaldunictioral Trevgotrtvénapien efttheiprint 16 t o be
noved i nt AN ; [alel | il e 14. The
nor mal pa%%@ﬂﬁéggﬁ?E&Mgggﬁéﬁgﬁggogﬁtﬁﬁgg%i?i at gfgj'!’lrgg&cg%eé @H‘lﬁtl%)gfj for
clarity, Riedwlimcoipprafing badh fieed and ¥pralipiaformation tR@aggEet f 1 ow to the 30

rollers proceeds so that paper is directed over the outer surface of the
rollers 106 and 108 and.110 in an.anti-clockw se di.rection. As. the paper
basses: arBUERsiere SherTdrlayetsEpulR Feafires ShoiF niy sFien BideaiBt o
unit 16 i|comeehiaritsiaplezatfacy fréferaplyiaftoohediatenbitie paer Dandidg 6g@wpmRET/ AUOL/ 00580
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i nf or mat i headepn@diotirestniadh.. In the case where only single layer printing is
required a single print station is secured to any

Alternatively applying the vacuum cleaning tool 114 shown in Figure 8 may individually clean
the print heads 54. The tool 114 includes an opening 116 connecting to a vacuum line 118.
The vacuum 118 leads to the vacuum unit 120 located at the left hand side of the pillar 20. A

20  print had 54 is cleaned by applying the opening to the print head and pressing to actuate the
vacuum.

A print station 10 including an alternative ink supply arrangement is shown in Figure 16.

In this case the print station 10 is supplied with a first ink supply reservoir 122 mounted in an
elevated position above the print unit 16. The supply reservoir is in fluid communication with

25 and supplies ink to a secondary reservoir 124. The ink supply cables 66 are supplied from
the secondary reservoir 124. The system is charged in ink and ink flow to the print heads 54
is largely under the influence of gravity.

The invention has been described with reference to the embodiments thereof depicted in the

drawings. The drawings are used for purposes of explanation and should not be taken as
30 limiting the form of the invention. There are in fact many arrangements by which a print

station having the features of the invention may be realized. Modifications of the invention



10 conveni ent stable surface preferably a floor adjacent the paper handling
equi pnent. Were mai ntenance of the ink supply is needed, or where the
suppl y hawolewesréesit errupted for sonme reason it is possiblPeETiATOchERM t he
print heads either by a flushing technique or by vacuum In the case of
flushing the system the return valve ﬁ{e closed to allow ink to be punped
t hrough the print heads 54 as previously described with any excess ink

bei ng 15 'aS%SH beggéé}snt% Q%kl?e% adldL s%é e?r!a YRttt b%lvﬁtthOtht% QHQS%F th8"Y
excess in on a free c .
Alternatﬂvﬂﬂwompplylng t he vacuun1c|ean|ng tool 114 shown in Figure 8 may
individually clean the print heads 54. The tool 114 includes an opening
116 connecting to a vacuumline 118. The vacuum 118 |eads to the vacuum
unit 120 located at the left hand side of the pillar 20. A 20 print had 54
is cleaned by applying the opening to the print head and pressing to
actuate the vacuum A print station 10 including an alternative ink supply
arrangenment is shown in Figure 16. In this case the print station 10 is
supplied with a first ink supply reservoir 122 nounted in an elevated

posi tion above the print unit 16. The supply reservoir is in fluid

comuni cation with 25 and supplies ink to a secondary reservoir 124. The

i nk supply cables 66 are supplied fromthe secondary reservoir 124. The
systemis charged in ink and ink flowto the print heads 54 is largely
under the influence of gravity. The invention has been described with
reference to the enbodi nents thereof depicted in the draw ngs. The

drawi ngs are used for purposes of explanation and should not be taken as

30 limting the formof the invention. There are in fact many arrangenents
by which a print station having the features of the invention may be
realized. Modifications of the invention WO 01/087625 PCT/ AUO1/ 00580 10
such as woul d be apparent to a skilled addressee are deened to be within
the scope of the invention. WO 01/087625 PCT/ AUOL/ 00580 11 C ai ns:



1. Aprint station (10) characterised by: a support pedestal (12), a carry
arm (14) adjustably nounted on the stand and a 5 base unit (22); a print
unit nmourwed1osréehie carry armsaid print unit having a priPcT/At@adosRor ay
(44) holding one or nore print headsli(54), said carry armfurther
supporting an ink supply (18), said ink supply being arranged so as to be
at a constant level with respect to the print head array. 10 2. A print
station agcording to claiml1, characterised in that the support pedestal
has a ba&®BiN%it adapted for nounting on a floor. 3. A print station
according to claim1l1, characterised in that the support pedestal is

adj ustably nounted on a rail system (24) to be used in conjunction with a
mul tiple 4stream j .atus. 15 4. A print station according
to claim3, ch'lx;l1 ﬁggﬁ{@@g?ﬁi@%ﬁ?{% base unit is slidably positioned on
the rail, by |ewppihgedestal (12)stcarm by (Tdaadjustakicournteda) thetstandlapdat e i n
correspondi ng tg,g@gmgézf;l%) in a lower surface of the base unit 5. A print
station according to claim3 or 4, characterised in that the position of
the base uni t2 Rifnt HNit @ayied or Hech #ra) $8id RinkEnithaying@PriFlNead Ken 4 he base
unit in posi ]Eimmmyf drfe czgndr@sﬂﬁ}mgadsqﬂqjh &ic{é’eﬁr}y-a_rﬁ-f%rﬂqeﬁédldﬁbrﬁ&@ﬁh irﬂkﬁup& or d; ng
to any one o e precedi ¢l ai ns aracterised in t the height o
e car 'y ar 18 st FEEURRIEoSHS Rnged H =5 P A R E VA PSSR B of ¢ he
precedi ng cl aipref heddaragt eri sed in that the support pedestal includes one
or nore grooves (28) that extend along the length of 25 the pillar, said
carry armbeing slidably mounted in said grooves. 8. A print station
accor & ng2t o A Biintstation Aegordingde iclgisy 1. ahakagigrised i Sah etsuppprinededal@sp has a
pair of spaceda8pahit addpidtibsmbutdhg &Ma@s&. si de thereof, the carry arm being
| ocated on the connection plate on an opposite side to the runners,
wherein the runners fitting WO 01/087625 PCT/ AUOL/ 00580 12 snugly into the
grooves ahd arfepuitisthéion gecarmingab cleint hesheianterisaddh thabtie supmorgmdestalas m

adjustably mounted on a rail system (24) fo be used in conjunction with a multiple
stream paper handling apparatus.

15 4. A print station according to claim 3, characterised in that the base unit is slidably
positioned on the rail, by locating rail upstanding rail tracks (103) that locate in

corresponding grooves (105) in a lower surface of the base unit

5. A print station according to claim 3 or 4, characterised in that the position of the base
unit with respect to the rail is maintained by locking the base unit in position with
20 locking handle (26).

6. A print station according to any one of the preceding claims, characterised in that the
height of the carry arm is adjustable.

7. A print station according to any one of the preceding claims, characterised in that the
support pedestal includes one or more grooves (28) that extend along the length of

25 the pillar, said carry arm being slidably mounted in said grooves.

8. A print station according to claim 7, characterised in that a connection plate (27) has
a pair of spaced apart runners (29) on one side thereof, the carry arm being located
on the connection plate on an opposite side to the runners, wherein the runners fitting



and connection plate are slidably noveable in the grooves. 9. A print
station according to claim1, characterised in that the vertical position
of the caprog/osreps on t he support pedestal is secured by neamsswi/oessh ocki ng
mechani sm (30), 5 including an adjusting screw (32) that serves to |ocate
the position of the carry armand a | ocking nut (34) that is secured
against a plate (36) to thereby lock tphe carry armin a selected position.
10. A print station according to claim1, characterised in that the print
unit i s novabl ' i 1 retracted
posi tion, V\/nersgfl%pﬁlovﬁgg[f%oi%%@g%@3@9%2%[)?%@3?5}? %b‘%{rtﬁ%tt@u%r@ al"ﬁ recei ved
in a print stanpgeenneste plategredidphly BI0YRabIE ipthergwaves. of paper carrier
rollers (106,108,110 and 112), said rollers directing a stream of the

paper to the print heads in the extended, operational positi.on d
el nt ai nidig. A B! e ScepRiod Bt T ehrietsrRea Al P NrErD PovEt FRE ori nt
head array. 1karrfaipd omthesuppdropedastalds sbcogdtby nedaas bf 4 lockihdamachiaaisms(@d), i n t hat

the pry nt Un! todiifi u%ﬁfafd;/n%@g%?ggﬁ@@i) i geglﬁgtt%%cétgt Oblinb St BE Lty Afgad array

and associ ate rrn array es a
print head asserallgckiphaub(3aYinnt iadegrasicageinstroplate (P6)to thepadyhack the dagdds in a
S5x4 array. 12.,.4ipL %ﬂ{ecté& ﬁééitBﬂ. according to claim1ll, characterised in that
the print heada asse y consists of a plate having therein an array of
apertures (52), each aperture 52 serving 20 as a receiving seat for a
r ﬁs pecti v, p{j imprinlnﬁtaﬁbn dc3ordigns claim $,toahrbﬁtrisw@r®t‘rﬁi thg ptiot uhitas movkBle
characterised.,in that the.apertuyres in.the print ead. assenhl te are
arranged so.t Habraehah siRRgeh EeRR eblicrigBreliee Lo Ba PRI R £o ™t he
di rectd on of paxientied dositioAspidiprint uwitas recgiveddr @ pditrstation redelingico@prising a
characterised S|Jll.r|'anl @ftpahg‘ecaﬂfé‘?rréllﬁlrsq%d,ﬂ)8t,1|'16 aRE MM, sé?érdﬂ@@%ir@&ﬁﬁ%ﬂarﬂl ate

t the print the pl gl

are arranged so tha [ eads I n ate are at an ahgle of 25-65
to the directi%bfhedrprartpfie prinkheads iy the extgnded; ereratienamesiien ae BADAHRE, of

claims 12-14, tﬁ@?ép%ﬁﬂ&ﬁb&%@, feRsibMaid AigferRolétine paRdehSarsfcured in a print
head carrier (56) that in turn is secured in the apertures in the print
head assenbly plate. WO 01/087625 PCT/ AUOL/ 00580

11. A print station according to claim 1, characterised in that the print unit includes a

15 housing adapted to hold the print head array and associated circuitry and wherein
said print head array includes a print head assembly plate (44) adapted to hold up to
20 print heads in a 5x4 array.

12. A print station according to claim 11, characterised in that the print head assembly
consists of a plate having therein an array of apertures (52), each aperture 52 serving
20 as a receiving seat for a respective print head.

13. A print station according to claim 12, characterised in that the apertures in the print
head assembly plate are arranged so that the print heads in the plate are aligned
normally to the direction of print.

14. A print station according to claim 12, characterised in that the apertures in the print
25 head assembly plate are arranged so that the print heads in the plate are at an angle
of 25-65 to the direction of print.

15. A print station according to any one of claims 12-14, characterised in that each print
head is secured in a print head carrier (56) that in turn is secured in the apertures in
the print head assembly plate.



13 16. A print station according to claim15, characterised in that the
print head carriers each consist of a backing plate to which the print
head i s awbDaghew2such that the print head is secured in Phg/Aninesshead
assenbly plate facing down wards and sitting slightly below the |evel of
the plate so that the print head can contact paper below the 5 plate for
printing. 17. A print station accordinggto claim 16, characterised in that
the print assenbly plate and each print head therein is, novable between

operati ong, p%bﬁdt%ﬁtu&fé&céﬂam_?% B4R ¢! cﬁér‘é@t@hé’éﬁ IrPfPiﬁi thé ?ﬂ”t hedd caiigs! Nt

station accordin alm1l haracterised in print station has

an 10 associ aﬁaégc@nﬁ*st Pﬁqbacmaaﬁ!ﬁtﬁ terpyhich t%@fﬂéf‘?iﬂés éméeﬁv%h%%pfmﬁe print
head array to hehad éelc&r%&ﬁht'hélanﬂ|h@d@b$§éﬁ1b@/fplété"%ciﬁﬁ|d6\'¥vn headsand Qitting prl nt

station accor d| n C cte t eac rint has a
separate 1k SUBAAeafe eyasy el hElpe{e st nea] carcctataal baret RSB ( 60)
in the print dlﬂtaibrpsnaing i nk supply cables being in fluid conmuni catl on
with the ink supply system 15 20 A print station according to claim1,
characterl sed in that the ink sup stem includes a first ink supply
reser voi r1772,Apint stafen arcpidingito F'ﬁl(n ﬂ%%@fﬁgpﬂseﬁé? thgt tha printEsgemRbpigENi cat i on

W th a second dnakeashpritlt VedPhBrelnas,'mdvaBik befveBR 8PératidnaPy¥bsitioniaR ah F OM t he
first ink supplérares rvoir to the second ink supply reservoir, said second

ink supply {9 ea@'@?\‘??‘ﬂbonto supply ink to the print heads. 20 21. A
print station according to claim20, characterised by punp neans (82)

associategy W4 Emﬁg{aﬁor{ b oS ngqg clﬁﬁ?%%}bélﬁ{ﬁe éég% ’X\a{ tﬁé %Fle{t%lte(tlgn h sa+r§ pump

means optionally inc and s ink from
the f1G st ink asapgited ale%ﬂwﬁaﬂlsmn apgyativerranndchon wrttptbeyanmtéwda@ayto 22. A

print station fggm%qhenge\;agor%ﬁh@bmheg&ar acterised in that flow of ink from
the first ink 25 supply reservoir to the second ink supply reservoir

occurs under the influence of gravity. 23. A print station according to
any one of9.cl a pint 2ti@dRaccoltiingac tlain $.atharacterisdudh tHaheachgeiahitkadinak asuppl y

reservoir i ncl ydgs ik Lbbfcabl i Bttadi@ho b B nid &hnib{Bor BETh 1%k FSt 1Nk

head, said ink supply cables being in fluid communication with the ink supply system.

15 20. A print station according to claim 1, characterised in that the ink supply system
includes a first ink supply reservoir (72,122), said first ink reservoir being in fluid
communication with a second ink supply reservoir (70) to enable flow of ink from the
first ink supply reservoir to the second ink supply reservoir, said second ink supply
reservoir serving to supply ink to the print heads.

20 21. A print station according to claim 20, characterised by pump means (82) associated
with said first and second ink supply reservoirs, said pump means optionally including
an inline filter and serving to supply ink from the first ink supply reservoir to a second

ink supply reservoir.

22. A print station according to claim 20, characterised in that flow of ink from the first ink
25 supply reservoir {o the second ink supply reservoir occurs under the influence of
gravity.

23. A print station according to any one of claims 20-22, characterised, in that the second
ink supply reservoir includes an inlet chamber (88) into which ink from the first ink
supply reservoir is received and an outlet chamber (92), the outlet chamber having a
30 plurality of outlets (94), each outlet being in fluid communication with a respective ink



supply reservoir is received and an outl et chanmber (92), the outlet chanber
having a 30 plurality of outlets (94), each outlet being in fluid

comuni cawpDem/ogdeeh a respective ink WO 01/ 087625 PCT/ AUOLPCEEA01/0d580 bei ng
separated by a first partition (90) to thereby to allow the ink in the
inlet chanber to settle such that air bubbles and turbulence in the ink
may di ssipate, settled ink flowing fngmthe inlet chanber over the
internal partition into the outlet chanber, whereby an even flow of ink
fromthe outl eL; b, b ol | 24. A
print stationggggggﬁ?ﬁﬁdF%a2%5#%@5@?&?ﬁgﬁgk%éﬁ?ggﬁﬁhéﬁkt‘@?ﬁ?ﬁg outret

chanber conn&geitiefuch thahaiphhbtes aRd &fifence it theynkmay dssirste setflefinkar ti ti on

(98) comon t gowiRgfromaheiesambehsevee ¢ ihtBinal parioh irftd the lbatdi@harhbsivs over the
overfl ow parti | evel t he

ion to there intain const ant of ipk 1n
outt et "t e ovbpeBsan et uThg hAoR eiike: TohmnC PRt ho i ¢ st
i nk sdpply reseecoupagedt 0 enable return of the ink in the overflow chanber
to the first ink supply reservoir. 25. A printing systemcharacterised in

that a plurality of print stations according to anéh one of clains 2-24 are
arranged 24n aAnbstalian asperdiagria daimZSechaiadtesispd. imthablhe @ittt chaomein f or m
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Systens Pty Ltd By their Patent ttorne¥s Lesicar Perri
both chambeérs, whereby ink in outlet chamber Tlows

n
over the overflow partition to
thereby maintain a constant level of ink in the outlet, the overflow chamber being in
10 fluid communication with the first ink supply reservoir to enable return of the ink in the

overflow chamber to the first ink supply reservoir.

25. A printing system characterised in that a plurality of print stations according to any
one of claims 2-24 are arranged on a monorail system for use in combination with
known form collator apparatus.
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