WO 01/87625 PCT/ AUO1/ 00580 Print Station Field O The Invention The
present invention relates to a print station. In particular the present

i nvent i ow@ s1/glieeected to a nodul ar print station adapt edp€Davos@ssd t 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 mlyr E collators. Multi-Iayer
printing operations are used for production of items such as statenents,

i nvoi ces 10 and consignnent notes. A nmulti-layer docunment is used and may
cont ai N BBAUBPHh IRVER whi ch have conmon printed items, together with
variable information t at differs fromlayer to |layer. For the convenient
handl i ng of such docunents, formcollators are conveniently wused. The
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with g paper equl nt to produce eed print.
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stand al.Qne plih$y Joeratdheo! € layer printing, or it can be used in multiple
to faci Iélyt%a{)eI tE{(‘Errup:étaaneous printing on nultiple paper streanms. Summary O

The Invention Therefore, according to a first aspect of the present

inventicghckﬁl-gdmhm@irﬁ,enﬁgﬁ 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 nmounted on the stand and a

base uniThedripf sthliorHétithe prRdBHGRVeMon RelceRhBY for gk Sith thidh-dgtled Wi fd@Vi Ng a
print head array hol ding one or nore print heads, sald carry armfurther

supportlcﬁﬂja g% i nk supply system said ink supply 25 system bei ng arranged so
as to be at a constant level with respect to the print head array.

Multi-layer printing operations are used for production of items such as statements, invoices

10  and consignment notes. A multi-layer document is used and may contain several 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 Invention

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.



Preferably, the pedestal has a base unit adapted for nounting either on a
fl oor nmount or adjustable nmounting on a rail systemto be used in

conj unct ivodowstels a nul ti pl e stream paper handl i ng appar aPOFAUVDB40 87625
PCT/ AUOL/ 00580 I n such an arrangenent it is then possible for a plurality
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series of paper carrier rollers directs the paper to the print head in the
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i nformat,i on to.be su i e 0 rin at | ereby enabling printing
of vari rbq%apqrﬂp\gls%{? SFD %J}Eﬁﬂﬁa?‘gaﬁvﬁ rprg]? H?%@grlrgy.of paper held on a
paper handling collating machine. Such software additionally separates the
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to allow the user to create and edit the desired docunent infornation for

printing, the software mani pulating the information to produce a
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array into separate data packets directed to each print head such that the array produces the

15  desired print resuit.

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 multi-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 to 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.



using a static print head conpared with the nore famliar print head

scanni ng over the area to be printed. Data handling software assists in
ensuri ngwel/gmes ect print instructions are 25 supplied poOT/A&E0100580 nt head
in the array. In one enbodiment of the invention a print head array
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alternative enbodiment a print head array of up to 20 print heads is
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the communication with a second ink supply reservoir, pump means associated with said first
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 Theinlet and outlet chambers are arranged such that 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;



first ink supply reservoir is received and an outl et chanber, the outl et
chanber having a plurality of outlets, each outlet being adapted to supply
ink to awespegweive print head. 20 The inlet and outl et chanmA®pBIGESE
arranged such that a constant level of liquid can be maintained in the
out | et ¢igumd2r mprasegtsise primstation of Figgreal inquesspmctivd visvwe] of ink in the
outl et chanber the pressure of ink and flowrate at each print head is
mai nt ai ned. Thus, an even print quality is produced across the print head
array. FgubBe Befillixrstes theipdnt ubiit of tee Mirdglatigrs offiguneriesent i nvention will now
be described, by way of exanple only, with reference to the acconpanying
drawings in which: Figure 1 represents a print station in front viewin
accor dafrigsreét hillestratessin planpdew adifst priet head esraiassenipplatet; 3 WO 01/ 87625
PCT/ AUOL/ 00580 Figure 2 represents the print station of Figure 1 in
perspective view, Figure 3 illustrates the print unit of the print station
of Fi gufégute 5Fi iusteates the larangeneny of egiriahheade rarger andprifdhead aaud arr ay
assegbly pl at e; & i tes the arrangenent of the print head,
carrlsde)r and pri%{éeﬁggf})@ﬁdgtw%géizssenbly plate of Figure 4; Figure 6
illustrates in plan view a second print head array assenbly plate; Figure
7 11T USH@Ees | iudtfala iMiph Vidg aREbéHd pimAedd ARy Qs%%ﬁ'fﬂ%ﬂidatlé! ate if Figure 6
Figure 8 1llustrates a print head cleaning unit” adapted for use with the
print head array assenblies of Figures 4 and 6; 10 Figure 9 illustrates
the pri miguwédirt iMistfaidsih@lah Viéw Medprit®hedd arfrhygadsembl) fifte WFiguteBer specti ve
view a part of the ink supply systemof the print station of Figure 1

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 Fiéure 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.



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, 156@ogsmes 13 illustrates the ink reservoir of Fi guP€T/ALOI/MD58F 0SS
sectional view, Figure 14 represents schematically the print station of

Fi gur e Despriptien Of Jhedreferted Embodimatndr; Fi gure 15 represents a part of
arrangenent of print stations in accordance with the invention nounted for
multi layer printing operations; and Figure 16 depicts a print station in
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15 the base unit 22 in position with locking handle 26.

The pillar 20 includes a pair of spaced grooves 28 which extend along the length of the pillar

20. A connection plate 27 has a pair of spaced apart runners 29 on one side thereof, the

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 to 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

5



20. A connection plate 27 has a pair of spaced apart runners 29 on one side
thereof, the runners 29 fitting snugly into the grooves 28 and being
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excess in eani process is shown. The print head array assenbly
plate 44 serves to hold a nunber of print heads 54. The print head array
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respective print pert are generally rectangular and
have r owhgenfingdgeassttioe wcitlmnhﬂjdarreyt By cpntrast, th@amey elapseigasdidin ﬂl\ﬂ)mle’@ver, in

eaCHS depicted in Figures 2, 3, 6 and 7 is arranged at an angle of approximately 45 to the plate
and to the direction of print through the unit 16. By rotating the array slightly 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 into 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.

6



case the array of apertures is arranged in a 5x4 array, that is, up to 20
print heads 54 can be 10 located in each assenbly plate 44. In the case of
the pl atevadi1/8iewn in Figures 4 and 5 the array i s generaPCyHAUMAGSSE W t h
the plate and in normal to the direction of paper flow and print run
through the print unit 16. Each line of the array is staggered with
respect to the lines on either side to ensure a full run of printing
across the wwdth of the array. By contrast, the array of apertures 52 in
the plate 15 depicted in Figures 2, 3, 6 and 7 is arranged at an angl e of
approximately 45 to the plate and to the direction of print through the
unit 16. By rotating the array slightly it has been found that the print
quality is inproved. The nounting nechanismfor 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
bel ow the |l evel 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 neans of
screws (not shown) that pass through nounts 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 central processing unit is
supplied to each separate print head 54 through a respective flexible
cable 64 as depicted in Figure 3. Mdreover, each print head 54 has a
separate ink supply cable 66 attached to the print head 30 . at inlet port
68. Positioned above the carry arm | ocking nechanism30 is an air ram 38
used for raising the print head array and assenbly plate 44 within the
print unit 16 agai nst the | ocked position. 6 W) 01/87625 PCT/ AU0O1/ 00580



WO 01/ 87625 PCT/ AUOL/ 00580 outlets 94 are all in horizontal alignnment. The
outl et chanber 92 connects with an overflow chanber 96 via the overfl ow
partiti ow@818%kich is common to both chanbers. A return PCaUuIB®58Nabl es
ink fromthe overflow chanber to be returned to first ink supply reservoir
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be noved along the track el ements. The station 10 is positioned by noving
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print unit 16 and ink supply reservoir 70 are adjusted by altering the
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chanber beénaedalldngtthedrack elements. The station 10 is positioned by moving the station over

the rail 24 and locking in position using the locking handle 26, which lock against the frack

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  In order 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.



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 uniwO 2681605 be noved into position on between the rpCT/AUSL/@S30
indicated in Figure 14. The nornal paper handling operations of the
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into the base of the print unit 16 i medi ately bel ow the print heads 54. 8
WO 01/ 87625 PCT/ AUOL/ 00580 As data is received in each individual print
head t hiStmgtaneesppiiting@peeaitians ablescribbed apmviendccuheadacir pray stationl 4@ ewuatestt r eam

of print. .The.paper ,to be printed is.del ed over .the rolle 1 nd
et 0F nednS FIED dsdhS pre 4yt He Bufere g BaBeidain PR.drlet 1o foReRg
oEerat i Tﬁmlaasrsp@e@s areelta boline withdtsrnoomalkfandtiopr iThe cetmbiration dDthepunt ed 5 on
t he rai 4. th rinted | ayers. are del.ivered to the.paper train the
col 1 ay otetgs 88 pne Bl el pnd EoefihubRang Sefber ot S el or e

f unct i oprodliseincarpbrating both fixed the vanidbhd infirabti@nsn é8ctestebet.or m col | at or and
associ ated operating software producing a nulti-Ilayer product

i ncorporating both fixed and variable informati on on each sheet. In the
case whdm thearasy whieregbrdy kiaglerlayar iprinfinggs rexjuired aisirggle prirgistagion ipsaoutedstbanyon i s

dt ; ' f ; dj
t ne 1B eyt s oCHaRmeleraBl oS Ath R Tebiemif haibo BaliofiB ) 2=
needegi or where the supply has been interrupted for some reason it is

ossi : .
Vacuum Tfhete RS AENAIE ot e by SR s HeblEd, chtinBre SR nbeORA BtEnBfedy , |
al | (ﬁw i fitr somebreasquitisqubssibledagleantiiee print eadieeither by adbishing teéahniiug odbgcr | EFd
th an S | [

VX ARG R B beligRT LBRRS hk i ahiebe Bsed o albwAhet o= bl ©
cloth. Autrpedditrough theapipt héady G4ras pradousty deéssrbedyith eoy edcess gtkdwaing n Fi gure
& gy | %ghevcltéjdjl‘ﬁltﬂwé( tr8)|/ 861t is also possible to collect any excess ink emerging form the print

heads on a lint free cloth.

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
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the print heads 54. The tool 114 includes an opening 116 connecting to a
vacuum | ine 118. The vacuum 118 |eads to the vacuumunit 120 | ocated at
the | eft wandsmedle of the pillar 20. A 20 print had 54 i spcr/aansgehsky
applying the opening to the print head and pressing to actuate the vacuum
A print satiaas wouldGei apphretht tiga sillcal ddeifessbe v dedneLipbleywithin thegeopsndf the shown
in Figure 1&. In this case the print station 10 is supplied with a first

i nk supP¥""®servoir 122 nounted in an el evated 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 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

expl anation and should not be taken as 30 [imting the formof the
invention. There are in fact nmany arrangenents by which a print station
having the features of the invention may be realized. Mdifications of the
invention 9 WD 01/87625 PCT/ AU01/ 00580 such as woul d be apparent to a
skill ed addressee are deened to be within the scope of the invention. 10
WO 01/87625 PCT/ AUOL/ 00580 Cains: 1. A print station (10) characterised
by: a support pedestal (12), a carry arm (14) adjustably mounted on the
stand and a 5 base unit (22); a print unit nmounted on the carry arm said
print unit having a print head array (44) holding one or nore print heads
(54), said carry armfurther supporting an ink supply

10



(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 according to claim
1, charaoveri/s®asin that the support pedestal has a basePanAUOHGARE ed f or
mounting on a floor. 3. A print station according to claim1, characterised
in that the support pedestal is adjustably nounted on a rail system (24)
to be u%ﬁ&lnism conjunction with a multiple stream paper handling apparatus.
15 4. Aprint station according to claim3, 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 | ower surface

of the Rase %nérﬁtgﬁgéh Hqg%argh@ﬁééybfccordi ng to claim3 or 4,

characterised position of the base unit with respect to the
rail is naineasuppat bgddstal ki12)ga carey aras € 4hadjustably pagintedoen etstar@Gnidacki ng
handke (26). .4 e@hipgg?t station according to any one of the preceding
clai ns, char ac?eri in that the height of the carry armis adjustable.
7. A print segtinbunitmountdd oy theocaryarorsaicprint hisit pa¥og dipnigt lndaal ansy (44)

characterised i that r d ' I ves
(28) that exﬁ 8’rtljglga onogrt"?ﬁgpﬁeng%t%ﬁgéfﬁ’%za%{g %ﬂ ﬁdgﬁ&%@ﬁafﬁ@%gﬁ ;'/rﬁ(agr?? ei ng
sl i dabl y noufit@dsaichinksiudply beimgesranged $o ps torlte afteatans spex em 7,
it & dsaichink Iy et d torle ait tanhleyelrwdthmg ttd th
characteri Se%rih{hetaraaatrrag connection plate (27) has a pair of spaced apart
e

runners (29) "on one Si t hereof, the carry armbeing |ocated on the
connection plate on an opposite side to the runners, wherein the runners

(1140002 11 WOAHRRG? B RITHAIBARLE WorcRBLY il Blint SRS AP &7 ©

sl i dably nov therein, s . e carry arm an ate
are slidabl y baswuaibadapted fohmogniingesafigor. A print station according to claim
1, characterised in that the vertical position of the

3. A print station according to claim 1, characterised in that the support pedestal is
adjustably mounted on a rail system (24) to 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

11



carry armon the support pedestal is secured by neans of a | ocking

mechani sm (30), 5 including an adjusting screw (32) that serves to |ocate
t he posi Wwoni/gf623 he carry armand a | ocking nut (34) thatPCHASenwSed
against a plate (36) to thereby lock the carry armin a selected position.
10. A print sy int the @RicVes and Brecdlidally novellsie Asrein] SR that théaarmyt &ren pri nt
unit is m)vabl(g bet weer‘ an ext ng/ed Yofp [?ational position and a retracted
posi ti on, whBIEFHMERIYLPIaE 2 s Hoe 35 N EHGIOE print unit is received
in a print station receiving conprising a plurality of paper carrier
rollers, (106,108, 110 and 112 aid rollers djrecting a.stream of, the
baper t8 t hoARPRHIETREASOre ot o liactefast Dty B S8 pRSon fne

Lmi gt ai ni ng, carmhampamptiie dubpurt ppdestal ist.?w'rammyahdarw ofgrioekitg meetartisne (30)) nt

ead. array. 11 A prin tation cording to, claim1, characterised in that
the brint. unterpRalnaiusn seBR Ao Ra s B rel Heposfittofife Sorista’ o r ay
and associ at aed &ildoRimgtriuy (30 thaMyeseeuired saindt o piatd (36 kctharebqyodktied cates a
print head assenbl%/ %Itaée %.44 adapted to hold up to 20 print heads in a
5x4 array. 19™ R y¢IR¢ed pPasiidfh according to claim 11, characterised in that
the print head assenbly consists of a plate having therein an array of

apertur (52)...each apert 52 .servj r.ecel Vi .seat for a
respect i?éfe pg‘i ﬁﬁ'ﬁ%@ﬁ% T@F&'}@eﬁ%ﬂ%ﬁs £ gé}lggtﬁﬁg%ai@ rt@?tr’ﬁlge ?@ntc@giﬁrﬁg%ble
char act er i setetweeh hatextendead pperbtiores positidrhendoa rattactedgmditias setdieéin ipbaide ar e
arranged so that the print.heads in th at e Ligned. normally to the
i v L5 on° of PR WoelfonReis e it BposflliB srafh et BB o iR =
char act er i segdluralityt dfatapeheardgraoliars ¢6] 108 HO gmdi 112), s2k roberd dasstingla strgabhat e
are arranged that the print hea in the plate are at an angle. .of 25-65
Cothe i recP| Br PAperbitie B Bbadk e pRchdit Braliodl Beftof Srdiintail
cl ai ms 12- 14theqiapenfidve speaal] tansionlzmt atigrhentravat thelpeiatihezsl &eayured in a print
head carrier (56) that in turn is secured in the apertures in the print
head assenbly pl ate.

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.

12



12 WD 01/ 87625 PCT/ AUOL/ 00580 16. A print station according to claim 15,
characterised in that the print head carriers each consist of a backing
pl ate towdbusreehe print head is attached such that the ppCTAUOH®ASD | S
secured in the print head assenbly plate facing down wards and sitting
sl i ght | y6bel avprinbstatiery atcopding teclgilvat 533 charatlefited iahftrthe prifiterdd ¢anieeont act

Craim 16, _cnaraodrr Bk prckndlpiafiin iorvite pdisys Sed SutiraLin el o
head t her ei nhead isnsecarteldan Bt prne ReaPadsetibsihtefacihg d6wn aafisand sitigy at ed
' chat t ho. BI9TY el el af bk B ER bl oo Bl dep ek e

oper&tive cophrécforprntiMgt h the print head array to facilitate the el evation
of the print heads 19. A print station according to claim1, characterised
in that each print head has a separate ink supply cable (66) attached to a
print hdd@d af prink statipoatcofdifg ta daitrhs, ghanmatteribedhith, thatethel primtassemply platabl es

being in fluid,co ni.catign with the ink. suppl ystem .15 2Q. A print
station accoPdf ﬁ@(%nrgﬁ‘ugpgnﬁfrele I']Sar"boé’?@ﬁb?@’&eq%noﬁleﬁaikén?f%osf"ﬁﬁ 3&86& y system
i ncl udes a f elevttedrdeaningogitivaser voir (72, 122), said first ink reservoir
being in fluid comunication with a second ink supply reservoir (70) to

enable flow of ink fromthe first ink supply reservoir to the second ink
suppl y r8ser ¥qirint stationlasecdingl ta ci&ims U ghgractegsed ndhat the primtrefption hesppl y 1 nk

to the print 021 LK takj o or qj. .cl.al.m 20

chatrlgct eri seagﬁ%ﬁ)ﬁ"n@p#@}%ﬁ?@% magé%gﬁq\)gtce%&ﬁg%opﬁm@gr‘%Bf"ﬁtrl%etamz?ﬁr&yé%cond I nk
suppl y reser Vauilitate treneldvatiomof theqprint bpadsonal 'y including an inline filter
and serving to supply ink fromthe first ink supply reservoir to a second

i nk supply reservoir. 22. A print station according to claim 20,
char act 4Pi sed print sfation ateordiog td claint T,@imardeterised it thatndach print head has a

separate ink supply cable (66) attached to a print head at inlet port (68) in the print
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 to 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 cable (66) attached to a print head, the inlet chamber and outlet chambers
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25 supply reservoir to the second ink supply reservoir occurs under the

i nfluence of gravity. 23. A print station according to any one of clains
20- 22, chvedavsmei sed, in that the second ink supply resep¢DAUOI/OISBLUdEs an
inlet chanber (88) into which ink fromthe first ink supply reservoir is
recei ved andbeaing sepdrated@yanfirel parittioh,(90)te toasebyeto atibarineink hdthengebchdnber

| it f t . t,l beij in fluid, i t. ith
P aract i ve 1 ISt in YR (i BBlas 2hh bR R hdink i RIS Reflf o "
ghanrbfe_r atnd ﬂm:/ihg_fronftaednﬂego tﬁhé?b%%tkr?a?iﬁﬁmﬁﬁﬁitbﬂbjmh i fﬁ\fé&ﬁxttlﬁhﬁiah}bets,epﬁr ﬁ’f) ed
a I rs a I T1 ON 0 re (0] ow e | dn | el.-Cha er

DY attl e shBhotehkan sV howar bk aftihe hndh cbRiiob 1 to M i ekl SRR Sor o

settjed ink efdoamaged. fromthe inlet chanber over the internal partition
into the outlet chanber, whereby an even flow of ink fromthe outl et
chanber in to the ink supply cables is 5 encouraged. 24. A print station
accor di 84 t oAdqiriat stefi®) acdoadiggtoariaisedB, charatteased, methaithe eutletivhaimber connect s

with an over hapber ia flo rtiti.on co nto
bot b chanber EMERENRRLA aiey SR B3 aF St sy (SRS barbRBTRG
partition tobothtohambgrsirevhatedy inksn oatlettchambérefionts aver theloverflowhgarittiginltet , t he
overfl ow chapgber. . bei.ng.in 10.flLuid nung cat | wth.the first, ink supply
eservor  t o TETETBR B £ podrerti A M bk B eGund bl P Rk vt e P e 4
i nklGuppl y r égid communicaon Aiti thenftrstriok sypplyemreservair &xérexblesetlirn of thedhk @ the
plurality of print atian rding to any. one of clains 2-24 are
arranged on 8‘9%%\%pﬁ%mggﬁghﬁéﬁpgﬁﬁlynggﬁgi nation with known form
col | ator apparatus. 15 20 14
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.
15

20
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