9 March 2005 PCT/ AUO0O/ 01092 Received 12 Novenber 2002 MCPO2 -1 A LQOADI NG
MECHANI SM FOR A MODULAR COMMERCI AL PRI NTER Fi el d of the invent9 Mareh 2006
invention relates to a nodular printer. The invention rel ates p&QIVAUGDI0Y2
but not necessarily exclusively, to a nodul ar conmer ci alReseived BY Néwember 2002
effecting hi gheepeed, digital, photographic quality, commercial printing.
The invention relates specifically to a |oading nmechanismfor |oading
print media into a nodul ar commercial printer. 10 Background the invention
In hi gh speed printing, large printing presses are dai sy-chained together
to print predeterm ned pages of publications which are then secured
together to formthe publications. Such printing presses occupy an

o oposed a conmdh EPAPENFARRGHRYER Ko ARRTLE CrppbREciRPhRARn 10 7 S0

havi ng pagew dth print heads. This comercial printer is intended for
extremely hi ghel®opgle Glve@tiun’ at €s such as up to five 180 page docurrents per

second. Tq achi ev. ﬂtégﬁﬁ ﬁﬂaﬁ

consunabl g’s need ﬁ“gs'g‘%u :{erg@mﬁ{oag#% gﬁéltn#%ﬁ%%en ers ZS once
agai n, such &otRsReFEAE( “ﬁYqhﬁ%ﬁmﬁ@\‘iﬁ@W oty etiptingdigtee®y | ar ge
vol unme al t houfidital, fietapeephic qhiality commerpial printing. l'memmodmlmwcc{&wwto at han

equi val ent hix@&ngs haf QAT elS&cﬁ’J%pﬁ?lf Ecﬁéﬁto%&dﬁhaﬂ&dﬁ%mdﬁﬁﬁnt&ﬂ“e appl i cant’s

Menj et (Menj et | | ver brook Resear Lt d)
t echnol ogy. The appllcant has recogni sed a need for a conner0|al printer
whi ch occifpi diack ge Inyeritione and whi ch has a | ower throughput rate but

of the salrre qual i mﬁgaspnmﬁ:@ 2P hindag re’ése@&@&ﬁ@ibﬁhiedﬂﬁghﬂﬁﬁﬁ?nhﬂém te}]
commercl a I rarLn I On ere is
provi ded a plplrérzl‘&% E‘ a\’g% dﬂ?ubhca\ﬁgn%“é]%&sarrng@or tgé)eﬂ}ep{gf&?’htgpl oadi ng

mechani sm bei?¥9! EBHWPF%%°WP¥IPWEP%Y1%"§° P‘@‘é@f‘dcﬁf?"\‘-?@f ion and 30
i ncluding a feemignwg rreans conprising a parr of endless belts each defining
a surfacey Wer el fhe gtk Hid i Gopdi gﬁa'oemﬁmaﬁk&mueélﬁmbwm to each

ot her and novable.in the feed

he feedi n ans oper abl e
to engage a PR B ReviE PRgrR %ﬁdélﬁl @“T‘E?fmf *’&gwgg t?%ﬁg%ds an exit
region of t hexipmie igh produetidrerstes m@atwgoﬁve 13 @agsrdosuments gtezsetondo t he

printer; and To achieve such high production rates, large quantities of consumables need to be

. readily available for the printers. Thus, once again, such a commercial printer needs to

20  occupy an extremely large volume although the cost of such a printer is considerably lower
than equivalent high end, commuercial printers which do not use the applicant’s Memjet
(Memjet is & trade mark of Silvetbrook Research Pty Ltd) technology.

The applicant has recognised a need for a commercial printer which occupies a

smaller volume and which has a lower throughput rate but of the same quality as the

25  applicant’s previously proposed Memjet commercial printer.

Summary of the Invention

According to the invention, there is provided a print media loading mechanism fora

printer, the loading mechanism being configured to feed print media in a feed direction and
30  including:

a feeding means comprising a pair of endless belts each defining a surface, wherein
the surfaces are in a parallel relationship to each other and movable in the feed direction,
the feeding means being operable to engage a leading edge of the print media for feeding it
towards an exit region of the printer to effect loading of the print media into the printer; and
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35 AMENDED SHEET | PEA/ AU 9 March 2005 PCT/ AU00/ 01092 Recei ved 12 Novenber
2002 MCP02 -2 a displacenent neans for displacing sai'd surfacesMaetia2ogs to
each other, in a direction transverse to the feed direction, i NPOT/ARDOMOHE2
with each other when loading of the print nedia is requi Resivadd2 Nokvember 2002
di spl aci ng saiglgzsurfaces out of abutnent with each other 5 when | oadi ng of
the print nedia has been conpleted The belts may be foram nous for enabling
drying fluid to circulate through the belts over surfaces of the print
media during a printing operation. Each-belt nmay pass over a pair of spaced
rollers, the rollers of one of the belts being in alignment with the
rollers of the other of the bolts so that rotational axes of said aligned

10 rol I ers extends gigslademet nletnsdaaiispbicig sxidinsfacs eelaipawetthiotheryieach ot her in
sai d directiog | r%’Eﬁ%%é%w%é&%ﬁ%ﬁ%ﬂo%&ﬁ%ﬂ%ﬂn%%m&%ﬁh%' bithe @
roll er of eac .g‘éﬂt. ey be arranged at an upstre re IQH)tOf the belt with
a second rol IW‘@MEW@@@’IQW]&%W&?%W‘FQgEQBW iRt gty
"upst r eam g egwii loddiig bEBE pridt heetia hexicemcondplétdde belt cl oser to an inlet end
of the printer agfh s ARVSSHHRRN £RkARindhyitd BidldralaRRuLAL baig 0l On Of

the belt adjacent an exit r,egl on of the printer. Then, the first
rollers of ea®kr BEpees phhe Bt media ARing s pFGREIPFRHIY v al i gned rel at | onshi p
with the second r Bidhéelsmaf paaain opditofapesel toliérs greavlicesrng ok of thepelestteingl | y
ol [ors of . ¢ h Shgc wititieeles B B0 A0 B A é;g“;“ﬁ“?ﬂ wh
rollers o e..beé or _urgin | i gn r I ot her en
print I'TEdﬁ%l ixgﬂ%e:g@dmﬁfgeég)egﬁhaﬁ%r y?pﬁ& Sé‘o% %heéﬁ’%ﬁe rgﬁgl rs away
from each ot hW@@@MWWM:éMOWWWWa%anS may
i ncl ude an el gngskamdsgiotcof drRbelewith s Secandyellé beihg aranyeint a downblesm regiar ei n each
driven menber di. o ADYG-ERIRY S0e] O Rre BB c10Mer bl il ko METTDET
the drive nme f(ﬁe,%g‘lﬁ g,lg, eraq.F% tﬁ%@t%e c?ri v?anfgegﬁgrs t? ef f ect
di spl acenent Bf PLHE* ?l‘ﬁm"%ﬁ s? fieans R geioB AT P RARHERFEE ™ § { he
feed diretdi omitredien dfthegriieen nenbers bei ng connected by a connector to
t_heihr_ associ at ed, Tﬁéﬂd ijﬁ_agﬂurbn&k 6f sich belibly b aldnged iﬁﬂer&d:aﬂjﬂﬂgnaiﬁraur "Mshiﬁgn‘})er
with its associ.ated driyv RIDeL, | A qﬁgﬁgi ARG elt.
The drive nen%leﬂ%alﬁ%efo&@emlg&sm%rm ;%81};%1\%3% ] |\g12vn rreﬁ{)}jg?ﬂegr%}%tge a traverser
: The displacement means may act on the aligned rollers of the belt for wrging said
aligned rollers towards each other when print media is to be loaded and for moving said
20  aligned rollers away from each other when loading has been completed. _
The displacement means may include an elongate drive member and & pair of driven
members wherein each driven member is arranged proximate a respective end of the drive
member, the drive member being operable to displace the driven members to effect
displacement of said eligned rollers in said direction transverse to the feed direction, the
25  driven members being connected by a connector fo their associated, aligned rollers.
~ Preferably, an elongate drive member with its associated driven member is amranged on
each side of the belt,
The drive member may be 8 worm screw, each driven member may be a traverser
block mounted to be displaceable along the worm screw on rotation of the worm screw and
30  each conpector may be a scissots connector connecting cach traverser block to its

associated, aligned roflers.
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bl ock nmounted to be displaceable along the worm screw on rotation of the
worm screw and 30 each connector may be a scissors connector ScManss 2008
each traverser block to its associated, aligned rollers. AVENDED SHEET
| PEA/ AU 9 Nar 2005 WD 02122367 PCT/ AU00/ 01092 -3 Brief Desch tion of the
Drawi ngs The BfAt%n i s now described byway of exanple WipbfAlogiiapBnce to
the acconpanying drawings in which: Figure i shows a three dinensional-:
view of a printer, in accordance with the 5 invention; Figure 2 shows a
plan view of the printer; Figure 3 shows-a-side view of the printer;

| f

Figure 4 shows gjp; Q printer; Figure 5 shows a three
di nensi onal vi ew 8 ﬁgsc\ﬂ% 8n accordance 10 with one enbodi nent

of the invention; Fveptiahiswew desdribedbytivapste) bwith@éikﬁﬁoe%@ifi nter
stack, in accor @esoupanying Gravivs ewhighbodi ment of the invention; Figure 7
shows a three di nenss § SR rinter including its_ fluid ‘
connect i ons; Fi %g.og_shows a‘ﬂé@{eg%}ﬁg SIODFH VY of i pEwniargp arcovdaage with theer t of
the printer; ™ Fi gur%f’@ shows a three dinensional, exploded view of the
printer: Figure 10 ?ms2ahmm@hndﬁmash@ﬁﬂhteﬁi ew of a print engine of the
printer; Figure 11Fipheassibwe@Gide9Rd o Figw of the print engine; Figure
12 shows, on an enl g{gqgéi &\%’%e 8$£r't of. .the ‘Pl’i nt engi ne; 20 Figure 23
shows a three di nen 1ona‘f’ R 5‘ 0 'fheﬂ’ﬁ’@'eﬁ?ri nt head assenblies of the
print engine; Fi gurg@-%‘@l@&ﬁ&@%%ﬁﬁﬂhﬂ@ﬂ@ﬁnﬁ%ﬁﬂ@%&dﬁ&eﬁ one of
the print head wibsewirhbmlimedi tiedmkatishiows a sectional side view of a
print rredialoadingpigﬁfet'@éq' WS the printer, in its |oading
configuration; FEigQure, r6 %‘f%%é"eé’%ﬁ“%ﬁ’éﬁ"%w aprighr stpck, Braceerdaioeg
mechanism of t b glit‘ﬁl?grem 81mentot$theinvention;
ngu.re 7 shows a three dimensional view of the printer inclading its fluid
-connections;
15 F-igureSShowsadetaﬂe(.i, three dimensional view of part of the printey;
: : F{.gUIeQShOWS a three dimensional, exploded view of the printer;
ngure 10 shows a three dimensional view of a print engine of the printer;
Figure 11 shows a sectional end view of the print engine;
Figure 12 shows, on an enlarged scale, part of the print engine;
20 Figure 13 shows a three dimensional view of one of the print head assemblies
- ofthe print engine; .
F‘i.guremshawsathreedimensional, exploded view of one of the print head
-assemblies; '
| | _Egurt.al.sshqvvsasecﬁonal side view of a print media loading mechanism of
25 - the printer, in its loading configuration;
L Figure 16 sho‘frsasectional side view of the loading mechanism of the printer
I its open, non-loading configuration; :
'F1§,fure17shows a three dimensional view of the loading mechanism in jts
. mon-loading configuration; and
30 F%gure 18 shows a three dimensional, exploded view of the loading
tnechanism in its loading configuration. '

Detailed Description of the Drawings
: Referring to the drawings, reference numeral 10 generally designates a

35 print?r, in accordance with the invention. The printer 10 is a modular printer to be
used in combination with other, identical printers, as will be described in greater
detafl below for effecting high speed, digital, photographic quality, commercial




in its open, non |oading configuration; Figure 17 shows a three di nensional
view of the loading nechanismin its non-Iloading configurati @Manckl 2605
Figure 18 shows a three di nensional, exploded view of the |oading
mechanismin its | oading configuration. Detailed Description of the
Drawi ngs Ref eMO%823%% the drawi ngs, reference nunmeral i0 geQeARbdios:
designates a 35 Printer, in accordance with the invention. The printer 10
i's a modular printer to be wused in conbination with other, identical
printers, as will be described in greater -4detail below for effecting high
9 March 2005 WO 02/ 22367

speed, digital, g i ual ity, co rcial

PCT/ AU00/ 01092 -P__-B‘Iﬁ‘) 'ié\&gﬁdﬁﬂ%ﬁ@ﬁg # QP@E capibined taprovide soalable peintibg ned t o

pr O\éi gjed_scaldab: ?%?n_gtEW%ﬁmtmqig@bmmﬁ ﬁf&%_@j_ﬁ&i{zm 'Sl'ﬁ be
‘used individually, iThegemtarad coifi@eds h £50 78, YW . The
LS 2 o e R ot et 2 °
si de val | 1\El3v,g 281’130@?(5#1}3,3 20 Figire gh pidcwaﬂa&MemihathmaﬂzndE@?& cheek
nol di n-ghzzhi sk_t p@eﬁm@djpgzg,eﬁagheh?ehmmg@ggﬂwMg{,&ﬂ&h@fw@gf pric nt er

10. Each chee tﬁiﬂl&@h&?ﬁ: | jch.an .a | cati.Qn-specific
insert 24 is reﬁﬂi'(lii\{%g‘glo %Jlge. Ol}g% %@%&%@&%@%%E#Wh r nal
conponent s of tﬁ@ pE] rﬂh rm{iBESi%z‘gf‘sé'e%eHﬁﬁorted on the frane 26. Opposed

cheek nol di ngs 22 atbebeysingig suirowids atfmns 26 IhBrsl BRAbdnedts 9 Grinfephb er 28
adj ust abl y bet weresuppretad ohltbisfrarg@sd) cheek nol di ng 22 defines an arcuate

slot 30 within whiclpasked b ssociated_ roller 28 is received. As
descri bed above, i t:#Zs J ﬁqﬁ%n gﬁdﬂﬂ h%tﬁ ﬁﬁ%ﬁ@lh&wwpw appide cat i ons,
15 a plurality c?PeE .adf]_}‘ B petweenihopy Thug eqchadiedkoyeltling oo défines hh uhis®t ed i n
Figures 5 and elotgo withinwhichiangsle of easpodifte@rdlled 8 Rr&efb@icked toget her to
forma stack 40. | nAs Bescribstadevd R inkdnl ki@ iR aarias <, 40
i's arranged;On Ay 5%3 ﬁﬁﬁ%ﬁﬁ - mﬁe F%)lfaﬂmraﬁtfg%ogmgr ih]eﬁ?%’mpw P SPack 40
s locked 10 G D g thYm vl kogstpors aelluatzpteinfigrens anddy 10,
The locking fe Wingadhe prinfewqo ara stanked tappthiPtoifornt Heady e tiaeke 40 are
~received in as sodiodiment ibiseatedGt Figus 5 8 s8dck Go S AEE n fﬁgp&%iab}gcm Each
. ! (r)]f(lgl g?}éf 8]9'( | 44 PAerRoR PHBAL o f thi étg&fooisiqh:ﬁédto g%bfe};% by(xjneans oflcl)csldnlgns erted
feet 44 of the printer 10, The locking feet 44 of each subsequent printer 10 in the
20 - stack 40 are received in associated holes 46 in a top ofa subjacent printer 10. Each
locking foot 44 has a bayonet fitting so that, when the foot 44 is inserted into one of
the holes 46 of the subjacent printer or the table 42, as the case may be, a quarter
-turn of the foot 44 locks the upper printer 10 with respect to the subjacent printer
_ 10 or the table 42. _
25 . As illustrated in Figure 5 of the drawings, the printers 10, when stacked
- horizontally, may be offset with respect to each other by locking the locking feet 44
of one printer 10 into the appropriate holes 46 of the subjacent printer. Hence, a
| plurality of.serlally aligned holes 46 is arranged adjacent each cheek molding 22.
By appropriate selection of the holes 46, the requisite degree of offset, if any, can be
30 achieved. :
' The offset stacking of the printers 10 allows print media, such as paper 48, to
be fed from unwinders (not shown) into each of the printers 10 at a predetermined
angle and to be fed out of the printers 10 at a suitable exit angle, If the paper 48 is
“to be fed in and out of the printers 10 horizontally, the printers 10 of the stack 40
85  are vertically aligned with respect to each other.
In Figure 6, another embodiment of the stack 40 is shown. Inthis
embodiment, the printers 10 are arranged vertically and are spaced horizontally




the hol es 46 of the subjacent printer or the table 42, as the case maybe, a
quarter -tarn of the foot 44 |ocks the upper printer io wth9Mapels2006
the subjacent printer in or the table 42. 25 As illustrated in Figure 5 of
the draw ngs,._ithe printers io, when stacked horizontally, may be offset

W th respect‘W °@§§ﬁ'other by locking the | ocking feet 44 p@fapffiéa Nter
ininto the appropriate holes 46 of the subjacent printer. Hence, a
plurality of serially aligned holes 46 i§ arranged adjacent each cheek

nol ding 22. By appropriate selection of t8e holes 46, the requisite degree

of offset, if a achi eved. The _offset stacking of the printers
10 all ows pri nt%é]&géagﬁ%cﬁggheﬁ;?ge?@m Sillugizate papsrafhisfedinioesch (not
shown) into eachOfr 107 apuppereng of deprinter pnéisfedowt) afeg rinfisl, Ehrafigh 4 0 be fed
out of the pr-ianttQ;nbﬁnachpﬁﬂeﬁw.%blsacleng;ssﬁPQEgﬁ dofa ogggr / ]dls to be
fed in and out ﬁlﬁntEMOﬁéEH&@ﬁ’tﬁe&tQ % ont gl tdh%e\ﬁ“ n?“g 1H1B1% he
stack 40 35 are, v rtif%‘ .Ig al | r}:%f l%e%]_grg‘gﬁgﬁa?@ ¥R 5pefiibe frameweilgur e 6,
anot her embo |n%§"§ag? g"teﬁ‘&‘g GeBt RiEoRs 10 imthelstask 4@ atedebk ethe e

2P

printers lo ar %ﬁ%ﬂemmwommr&@%@héﬂbﬁﬂ%ﬁeﬁd
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2005 WD 02/ 2236k i °h‘¥41%°l¥amh
eEﬁéeﬁUﬁﬁﬁﬁiﬂﬁ%coihoMoléggﬁ%gﬁ%a er. an the

exanple illustr . 48 is fed Into 'é?oqt@hlé‘g"aﬁraﬁﬁﬂer end
of the printer %E%h%ﬁ%gsg&%ég after printing, through a bottom of each
printer io. Thtethsta%?hmﬁé'lgmmﬁni@ﬁe@m&itém&m%&& ifersihi Nter
at one end ©f ttheststkaqkvid USBb 86hre O 4 S of the
framework 5 49 5¢l ghé hért MaloWei 44, %gelgégeﬁgqgﬁlgpgp?“fmgﬁ?tstack
40 are | ocked . % t her é &Se;% .é?ék?‘?r%’qcé@?tm&embbn@tﬁmter i 0
into the appr oéJ 19,0f the stagk 45to ainedtoggihérmind to dnminieas it
console 54 is $rétherd for controlling operation of the printer stack 40.

Each printer io0o co ' bt r_and wi,th other printers in
To the st acks 4fexd mﬁx?azg%%ﬁﬁﬁé@%g%@ap Pﬂ# ga%&mp@eég%nbor t
arrangenent - 52. et AL : 4 .Paﬁ%n@egw&mmtpm et
port for enabl FH ARGt HigHs 1 0f be prineongincit ofthd gridter s yrbal g

“toget hegéaprgdteg) Bshmenlots te will bodeserldd iflsffer d0RA DY) Al brblifldIes 2 Print
engl ne . i \ ;E fies;F
en gb I, i ng doubl mgﬁgﬁiﬁﬁij%e:g%ﬂgﬁ%ﬁm A F“E S%'cp .. ¥ du]?hc?ted’ an

! Yy 54. Ink is fed to the print engine 56via an
20  ink coupling box 58. The coupling box 58 supports twelve ink couplings 60
| thereon. Ink hoses 64 are coupled fo the coupling box 58 via the couplings 60 and
communicate with the print head assemblies 54 of the print engine 56 via an ink
- connector 62 (Figure 9). A power connection port 66 is also supported on the ink
" coupling. The port 66 is received through an opening 68 in one of the inserts 24 of
25 one of the cheek moldings 22. The same insert 24 supports an air coupling 70. An
air hose 72 (Figure 7) feeds air to the print head assemblies 54 of the print engine
. 56 to maintain print head nozzles (not shown) of the print head assemblies 54 free
of debris-and foreign matter.
A roller assembly 74 is mounted at an inlet end of the printer 10. The roller
80  assembly 74 includes a drive roller 76 and a driven roller 78 The drive roller 76 is
: dnven by a drive motor 80 supported on a metal bracket 82. The metal bracket 82
1is mirrored by a corresponding bracket 84 at an opposed end of the roller assembly
74- The brackets 82 and 84 are supported on the frame 26,
In addition, a similar, exif roller assembly 86 is provided at an outlet end of
35 thfa printer 10. Once again, the roller assembly 86 has a drive roller 88 driven bya
drive motor 90 and a driven roller 92. The rollers 86 and 92 are supported

)=




head assenbly 54 (Figure ix) of the print engine 56 of the printer 10 can
print inup to twelve colors. As wll be described in greaterg Ngiréh!2005
bel ow, each print head assenbly 54 is a duplexed print head so that, if
desired, six colors, duplicated, can be printed by each print head
assenbly 54. VAR2236T ed to the print engine 56 via an 20 | péq/S0sémidsdg box
58. The coupling box 58 supports twelve ink couplings 6 o thereon. Ink
hoses 64 are coupled to the coupling box 58 via the couplings 60 and
comuni cate with the print head assenbliesé64 of the print engine 56 via an

I nk connector A power canpection port 66 is al so supported

on the ink couﬁﬁw%gﬂ%ff?gbf@‘?tsgg V%ﬁ'é@’émew%m@ﬁmsmtiﬂﬂdle% in one

of the inserts ZTAm§R 2@@%@9&@6@&3&&1&&@@22 The sane insert 24

supports an air coufThedeivefblley6 drdies tHAERer ol Lod O t he
’ é&n m@g%%ea%f‘ 2 Head

Ir[:(rjlzglt ege?goﬁszﬁ%ﬁ%e pr‘;bﬁ’th%] 5}33P§é}g’éﬂ’ﬁr paefth 6¥° ﬁl@bb(nd
ro

foreign mat t 8 |l er assenbly 74 is nounted at an inlet end of the

grl nt er IIOI The rol Ebech&éhmngrhi)ﬂtmmafdnwéﬁﬁae%ﬂféﬂ@ obBbdifehe/ 6 and a
riven roller 7&01(]']@62 6 n r 80
. supported on a net alﬂr_l éﬂﬁﬁ ﬂg%@%&@%ﬁ%&g&wg{ﬁ% ’ﬁ?‘ﬁ?bﬁ@& by a
correspondi ng bracke aghagsiseomprisiog a paivefipppsed74. The
 brackets 82 andmgial bragk %miqmmede(ﬁ&mwmmaQMe@aﬁw lar,
exit roll erassefithé soll8bassemblyoy) Had radtaldadkel 108! 10 ?%ﬁ%@ g oflE pRE4 NLEr To.
Once again, thqléae%&fnbﬁﬁfg@%e%% %rlve to rrven= ay a drive
not or go and a driv FPers 86 and 92 are supported 9
March 2005 WO 02122 TREERENE 5 irsbown insgreatprdetadidn Figorasiio bo =odfehs 94 and
96. The bracket@%@@&%&beﬁgtﬁe@ﬁ:ﬂ&@ﬁ@&% BBesfio prifithdagacket 94

al so supports tdageniics R ot Engioller 78
via a sglto OLSr hlegﬁl eg@%&i&gﬁd sﬁ&%@ar r % rggﬂ %B‘?P%agl P‘FPJ Pespect
of the roll#@ I'Iln(ﬂngé Wore, thernaper 4ftpagsasg 22,
at the inlet erRgtégenitheprntheadpssepbliessgoThe h-atltm 10'5910@'85@&%%@%“ ting the
air coupli ng Emeadihﬁemblimdua positisBihe YRtof Blad REBmBES: Th xu PfenE' ?e o6
150, 165 rount o @ : eam Weﬁ e e LR I LT R
roller dssenbl WW@&@EMMPWWJ@W print
In addltmn, as will be described in greater detail below, print heads of the
print head assemblies 54 are so designed as to allow for close proximity to the
rollers 76 and 78 resulting in a closely conirolled Ppaper to print head gap.
Each print head assembly 54 comprises a first print head 104 and a second,
adjacent print head 106. Each print head 104, 106, further, is made up of two
25 . modules 104.1 and 104.2 and 106.1 and 106. 2, respectively,
The modules 104.1 and 106,1 are coupled together and are controlled by a
. Tirst printed circuit board (PCB) 108. Similarly, the modules 104.2 and 106.2 are
coupled together and are controlled by a second printed circuit board (PCB) 110.
. PCB's 108 and 110 communicate with print head chips 112 of the print heads 104
30 and 106 via flex PCB's 114. These flex PCB's 114 terminate in terminal pads 116 on
moldings 118 of the modules 104.1, 104.2, 106.1 and 106.2 of the print heads 104
and 106. The terminal pads 116 communicate with corresponding pads (not
shown) of the PCB's 108, 110.

It is to be noted that the moldings 118 are mirror images of each other, each
35 baving ink inlets 120 at a free end thereof, Ink is fed in at one end of
interconnected moldings 118 only so that the inlets 120 not being used are plugged
by appropriate plugs. Alse, the PCB's 108, 110 are mirror images of each other.




head assenblies 54 of the print engine 56. The print engine 56 is shown in
greater detail in Figures 10 to 12 of the drawi ngs. As descrig9¥drcih2005
the print engine 56 conprises two print head assenblies 54. The print head
assenblies 54 are arranged in opposed relationship 15 to enabl e double

si ded printinYOP¥2BE effected. In other words, the paper 48cRREMMATg, PEL Ween
the print head assenblies 54. The brackets xo00, 102 support the print head
assenblies 54 and position the print head assenblies 54 approxinmately

0. 75mm apart fromthe web of paper 48. Thig- distance is automatically

adjusted by t . et.s 100, 102.to majntain constant spacing with varying
paper thickness. g &ﬁlﬁesatgﬁf’?ﬁ?@ﬁ’mgwpﬂhb@ﬂé@smﬁmtiana@mpﬁrandet ai l
bel ow, print he¥E2eemplyof thy printeioaThaBER'S 008 A6l 196 cofi@usieatd ah gfd as to

al | ow for cl osectheowia Asésial bablé . [ es ing in a closel :
iy oy O of 8 PCES 16@’%‘39%% %@%W@%ri sesya

controll ed pap 18 11 15 ciprﬁ@l.q Each print
first print he?(?‘?xo%%& a secgg"ggg&adj acent print head i06. Each print

head 104, 10%, furt - PGE108, 1o iny udss twoprintengind oot solBAPECENE 383, 2 and

106. 1 and 106. Z2ssediptwemoent devicke8NTHe ol dbyibe @,@@a;@&‘}g pl ed
X uit é%?ﬁ%@%

t oget her and arscss iene " Bovidek ISt printed circ ) 108.
Simlarly, the nod S xPd. 2 ggg % .2 are coupled together and are

control led by a second pritae it head peerpblyBy issupporR@Rinthdfrdmand no
communi cat & wi t1R%ptaita treend pltfie pso (Fighreis): he print heads 104 30, and 1.06

via flex PCB s 114.THdwm&e chhiax 1]1'1%1' L A 1Lterm,nal pads u6 on
nol di ngs 1x8 Of'I'He@?in@”Q gﬁgﬂgﬁ%@éﬁéZ Z%@%Fﬁﬁéoﬁe it nt heads
104 and 106. The Lermhal 2 padL e O M pH W%bll?éﬁﬁeé@mﬁi)% pads (not
. shown) of the ﬁ%ﬁ“ é”eiﬁ’é, Bint hepd pssemblyisg compriss thaprittheadslod] 10gSEdchS ar e

mrror images @inghedd 10416 hasaphint Beal chip\tidiksdcited 1hk 126 gk tgmeid ee end
pereor Tk | et oot o E§&q§§aﬁ°6'aﬁ%%3§§§%e%§ﬂ%%f$§%ﬂ“ goshy oo
the PCB' s 108, E’g)&;‘r rﬁ%ﬂr@g & 6B DOENOISH eah MO WG 021 22367
PCT/ AUOQ' 01092 e;ipnqtﬁleﬁfdﬁlﬁﬂi!l@ésWecﬁfheamﬁatppmdioﬁbfﬁ&hﬁoldiﬁ@uswé er to

and al so enabl eslinegficirantde whithy m&m&fofm%ﬁﬁ%&tﬁﬁﬁgm ihe BEB s 108

| caRl'e SR ot P

and no comuni gadig ¥fth ' ef Via a.serial . ~The
PCB's 108, no is tc%neg?e Vi g&% Q%Or?ﬁlllgmﬁor %Q%Prf’ﬂn’clw&f%@r@mth@diﬁblpboard
98 112 to the rollers 76, 78 resulting in a closely controlled paper to print head gap.,

20  Iri so doing the printhead chip 112 prints in a portion of the paper, which is taut,
' resulting in a more accurate deposition of ink drops on the paper 48.
As illustrated more clearly in Figure 12 of the drawings, an air channel 138 is
| arranged adjacent each print head chip 112 for feeding air to the print head chip 112
from the air hose 72. .
25 °  Withthis arrangement of print head assemblies 54, either six colors or
‘twelve colors can be printed. Where six colors are to be printed, these are
| duplicated in the print heads 104, 106 of each assembly 54 by having the
appropriate colored ink or related matter (referred to for convenience as "colors™)
in the relevant galleries 136 of the moldings 118, Instead, each print head assembly
- 30 54 can print the twelve "colors" having the appropriate "colors” charged into the
galleries 136 of the print heads 104, 106. Where six "colors" are to be printed, these
are normally cyan, magenta, yellow and black. The remaining galleries 136 then
have an ink fixative and a varnish, Where twelve “colors" are to be printed, the
"colors™ are cyan, magenta, yellow, black, red, green, blue, either three spot colors
35 - ortwo spot colors and infrared ink, and the fixative and the varnish,
. The printer 10 is designed so that, where six "colors" are to be printed, the
printer can print ata printing speed of up t0 1,360 pages per minute at a paper




5 Each PCB 108, 110 i ncludes two print engine controllers (PCB' s) 126 and
associ ated nenory devices 128. The nenory devices 128 are dyn@maréia2005
access nmenory (DRAM devices. The nolding 118 of each print head assenbly
54 is supported on the frame 100, 102 via an end plate 130 (Figure 13). 10
The print endY®®/28367s h i 5 s own n greater detail in Fi guperAdgomioshhe
drawings. The print engine 56 conprises the two print head assenblies 54.
As previously descried, each print head assenbly 54 conprises two print
heads 104, rob. Each print head 104,106 tfas a print head chip 112

associ ated t hergu T i nt  head, chips 112 of the print heads 104, 106
are supported al \(%%1&&511'?%23@%%%‘5&’% 15 g%t{’itéﬁnﬁ?edtﬂhépmtemm'@deéigz&d The

edge portion of *@REII G HAgRGng sieedif whtod@ormiagss pet ntnifts bt pliRAshestbf.d! - 2 i S
arcuate. The arBffte portion of each nolding x18 has a radius of curvature

whi ch appr oxi mat es Tﬁ@ﬁjgﬁ) rpdl ollers 76, 78, This_ design of
the print heads,]104, 196 g{ O\A%x?r ci ggﬁ?ﬁ&%@ﬁﬂ‘?ﬁd&@rﬁlﬁﬂf%d chi ps
112 to the rol I'éTs a7%’69"17 %0 PRyPersecqnd| osel y control | ed paper to print
head ga\%_ 2g _|nr;;ﬁﬁjlﬁﬂthﬁﬁﬁpn@dmd,ﬂi@ﬂ&%1@6.i2'1ia§sikﬂpt&_leqe{v§'Qn (sz dt he
paper, ich i dlahd B&LhI i r£: itian of ink drops
on the paper 4§.,ASe %iﬁgﬁ&ﬂgsw&@g%ﬁ& |%U‘§5ﬁg‘ﬁf‘r€g3§§§%@%ﬁ%todr awi ngs,
an air channel 7138 | arrange ek heanpreciatedthat withithis nymbeor
feeding air to ngzl?ﬁ 1 1 pplptiompcantheanhieved oniarwdbosieth/er 18.885 Mikhdy. t hi s
ar r angement 10of The pravisiemef saecbowitith of $hib dimedkioh @llovad ﬁ‘n\ﬁﬂb&{?%p%]es of el ve

colors can be m,ﬁﬁgg.tomﬁﬁ%e&g- e_g%lsgg's are to be printe ese are
duplicated in the ﬁLIa .heads 104 10 o[i_ each assenbly 54 by having the
appropriate col_ored™i P: Tpaticrio be pritedis Iocally buifased and, hoa resulyeomplerce as

“col or f] ) di Nt me@wm@emm%@w. | nstead, each
rint head asse i l p N '
gppr opri at g;" 1Y) rlgé E?g%ﬁgﬁ;@&%ﬁéﬁ g’g 1%?2 - o%ﬁ%%%

104, 106. Where_si'x . cofors" . ar o S PRUMETS 10 gEsheingpsed for
magenta, yel | oRPSHOT FEaEpLe, Tietlet pessn raplpcompntp thien 36 iRGabyberper memory
A - module is sufficient. If the amount of variability on each page is Himited to text, or a
small range of variable images, then 16 megabytes is also adequate. However, for
- applications where successive pages are entirely different, up to 1 gigabyte may
20  need tobe installed on each board 108, 110 to give a total of 4 gigabytes for the
. print engine 56, This allows around 2,000 completely different pages to be stored
digitally in the print engine 56. The local buffering of the data also facilitates high
- speed printing by the printers 10,
The spacing between the print engine 56 and the exif roller assembly 86 is
25  approximately one metre to allow for a one second warin-set ink drying fime at a
web speed of the paper 48 of approximately 0.8 metres per second. To facilitate
drying of the printed images on the paper 48 the fixative is used in one of the ink
galleries 136. In addition, warm air is blown into the interior of the printer 10 from
- asource (not shown) connected to an air inlet 140 (Figare 1) via an air hose 142.
30 . The air inlet communicates with a metal air duct 144 (Figure 9) which blows the
warm air over the paper 48 exiting the print engine 56. Wartn air is exhausted
- from the interior of the printer by means of vents 146 in the side wall 20 of the
housing 12 of the printer 10, |
_ The printer 10 includes a print media loading mechanism 150 for loading the
35  paper 48 into the interior of the printer 10, The loading mechanism 150, comprises
a pair of opposed endless belts 152 (shown more clearly in Figures i5 1018 of the
drawings). Although not illustrated as such, these belts 152 are foraminous to

B‘%‘ﬁ%eads
pelangingy an,




have an ink fixative and a varnish. Were twelve "colors" are to be
printed, the "colors" are cyan, nmagenta, yellow, black, red, 9Naech 2008e,
either three spot colors 35 or two spot colors and infrared ink, and the
flxatlve and the varnish. The printer 1o is designed so that, where siXx
"colors" are WOMB3grinted, the printer can print at a prediim@eiesed of
up to 1,360 pages per mnute at a paper 9 March 2005 WO 02/ 22367

PCT/ AU00O/ 01092 - 8 speed of 1.6 nis. Were twelve "colors" are to be
printed, the printer 1o is designed to offerate at a printing speed of up

to 680 pages pe of . 0. 8 The hi gh speed is
achi eveg gy ogeé%a{g}ér%é E ajg‘z@%&g tﬁ&f“ﬁg drq"?fi“ﬁéggb %115}2%91@8 a speed

of 50, 000 drops wapﬁm%@ﬁdrpmumganm 1 104 2 i 06. 1, 106. 2
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conprises 92, 16&1@%111-;@&, 1@ | nt er will
be appr eci at€d &b ﬁta.nw\% this, nu : y?ﬁ%&zﬁ% é@egﬁdﬁg f%@ﬁ’d’ﬂ? eilégol ution
can be achi eved on \tﬂ f948. 625 i nches. 1o The provision of a web
width of this di nen@#céﬁoléﬁrllmmpmmmeenwgam&sa m%ga@agnagf be
printed side- byeashdm:sammme@asamsﬁ Fat 64 JEP&&%@% buffered
and, as a resulhst ﬁ@ PH&Q g:ﬁ ted enjjre

| ocal | y buffer:%#ilat 3%0& e, 'E"ﬁ@ Sciﬁ%q?i%ry 128
instalied on e af%'s‘?' J‘:%Isbglta{;pmouated@mad@@mderm@lﬁnﬁhe

printers lot@r %mﬁﬂwmmmamlﬁﬁfﬁwmla%a&g{ﬁ qf f set

press replacenent, 'I‘He&all&@ fFD is sutficient. If
the amount of vari ag, %%%gﬁé% | text, or a snall
range of vari abI e |£ﬁg’es GBYE%’I&H ecduniEmisoly | for
appl i cati-ons H&@“mxai@s)dﬂhfseamﬁheuﬂl&m&or
g:c gabyte Bay 2@@@mmmmmmmmrmm&5ﬁn%ﬁ%&t& g total
of 4 gi gabyises trsbi ockP ,ﬁgg al l-ows arqun
conpl etely di fflﬁroggﬁ%?en?w%i% ??ore a&l i Bi?gl ne 56.
The | ocal buffgef s nga@fébemzymssvp‘ betpeéntheng by
the printers t &tssa, @Wbb%bManhndisrfemﬂuﬁ@ltﬁ@pﬁeﬁmogﬁg exit
rol I er assenbl yhiBfigh the exidrallepisaxhpiise! )Z)n fﬁgg thgsgéfb?gxfif g&Ba one second
a
etr

08 et es per hediin 10 iR ERRT S e o mtely

averser blocks move in
ons opposite to that of arrows 174 causing the belts 152 to move to the
position shown in Figure 16 of the drawings. Thus, during printing, the belts 152
are spaced from, and do not bear against, surfaces of the paper 48.
Accordingly, by means of the invention, a modular printer which can print at
commercial printing speeds is provided for the printing of documents. Several
25 modules can be arrayed in combination with i Inserting machines for published
- documents, such as magazines, with variable paper weights. In addition, print
module redundancy allows paper splicing on a stopped web with no down time as
the other printer modules in the stack 40 iake up printing of the pages which would
normally be printed by the out of operation printer 10.
30 Each printer 10 is provided with its decument printing requirements over the
USB2 communications network (or optional Ethernet) from a work station such as
the console 54.
Also, due to meimory capacity of each printer 10, tens of thousands of images
and text blocks can be stored in memory allowing completely arbitrary selections
35 . onapage by page basis. This allows the printing of matter such as catalogues and
magazines which are highly customised for each reader.



drying of the printed i nages on the paper 48 the fixative is used in one of
the ink galleries 136. In addition, warmair is blown into teMantk2005 of
the printer 10 from a source (not shown) connected to an air inlet 140
(Figure 1) via an air hose 142. 30 ., The air inlet communicates with a
metal air dudvOoQx223q7Fi gure 9) which blows the warm air ovperAb®Rup@per 48
exiting the print engine 56. Warmair is exhausted fromthe interior of
the printer by neans of vents 146 in the side wall 20 of the housing 12 of
the printer io. The printer 1o includes a?frint nedia | oadi ng nmechani sm 150

for loading the 35pRaR int . of rinter 19., The
| oadi ng nechanls 160 ?ka.ﬁ?gggﬁbgggg i?kg @@ UEETOTs ¥fgiations o
(shown nore deatt t%ﬂlemﬂﬁm@ﬁhqgsjnthﬁbpehﬂiugh not

i I'lustrated a/s n MMetd@aﬁgmﬂk@pmﬂ@uﬁe&ﬁh&nWﬂbhagh
02, 122367 PCT/ Al&0AEEH0 prabiteniHagins: 44
to be bl own 5hr£“ﬂaﬁﬁﬁgfgﬁ %&ba%Féiover BOJ% sﬁ@%ace§g%%a%%§gﬁﬁg§§’%%Ct g

after printinhg, I n use 52 passes around a pair of spaced
rollers 164. The rollers 154 are held captive to be vertically slidable in
slides 156. The slides 166 are nounted on 5 the frane 26 of the printer

lo. Each roller 164 is nounted at one end of an arm 158. The opposed end of
~each arm 158 is connected at a common pivot point 160 to a traverser bl ock
162 so that the arns 158 are connected to their associated traverser bl ock
162 scissors- fashion. The traverser block 162 is, in turn, nmounted on a

| ead or worm screw 164. 10 The worm screw 164 is rotatably driven by a
nmot or 166 supported.on a bracket 168. The rollers 154 are driven by a
notor 170 (Figure 18). When it is desired to | oad paper 48 into the printer
lo, the mechanism 150 is ‘operated by a paper |oad button 172 (Fines 1 and
8). This causes the roller notor 170 to be activated as well as the notor
166. Rotation of the notor 166 causes the is traverser blocks 162 to nove
in the direction of arrows 174 to bring the belts 152 into abutnent with
each other. A |eading edge of the paper 48 is fed between the belts 162,
is grabbed by the belts 152 and is fed through the printer 1o to exit
through the exit roller assenbly 86. Once the paper 48 has been | oaded, the
direction of the notor x66 is reversed. so that the traverser bl ocks nove
in 20 directions opposite to that of arrows 174 causing the belts 162 to
nove to the position shown in Figure x6 of the drawi-ngs. Thus, during
printing, the belts 152.



are spaced from and do not bear against, surfaces of the paper 48.
Accordi'ngly, by means of the invention, a nodular printer whi chMaach 2006t
at commercial printing speeds is provided for the printing of dqg nts. :
Several 25 nodul es can be arrayed in conbination with insegt] n%jr{i 20/01092
for published ygigcunents, such as nmagazines, with variabl e pap PYfRbsr 2002
In addition, print nodul e redundancy all ows paper splicing on a stopped web
with no downtime as the other printer nodules in the stack 40 take up
printing of the pages which would nor rralliyObe printed by the out of
operation printer 10. Each printer io is provided with its document

printing requiwemOEAll: over the USB2 communi cations network (or optional

Et hernet) froma work station such as the console 54. Al so, due to nenory
capacity of eaich printer 10, tens of thousands of inmages and text Dbl ocks
can be storedlin nhEeRtyocgialesding mechgniom Surapyintsr, Bieloading mechimian bames 35 on a
page by page bemﬁ@redfdﬁe&ilﬁhtmwahhieeﬂﬁi&%bﬂ&mclm er such as cat al ogues

and magazignes whi ach.r, ader 'ch 2005 WO
02/ 22367 PCT) uooﬁfo’ﬂlgeo%{f:@"“‘-éa}t’fJ pﬁhua il o %%ﬁ %’u"’ﬁ%‘&g & BB
the art that ?JH%”“"&WGH‘SP& et gud MOV %MM@% to the

i nvention as ﬁvd'eadmgmmﬂ@emgewﬂﬂo Wﬁmﬂupﬂﬂ@ﬁ%ﬁmﬁf omt he
spirit or SCOEkﬁvaﬁ?JsahQﬁtﬂe RO ntP U Yl gﬁsﬁﬁmgmam%@g@%&%d

enbodi nents are, fore e cqnsl ered-in

illustrative and E‘E‘H f“F’?/% r digp ﬂ‘dw therip a

PCT/ AU0O/ d?ogéumemwmmqmmmm@rMbmcmmmmmm lbadingtiofithe

mechani sm f or wmmmmammmmhwmw&h&o feed
print nmedia iQyg, E&% Eiw.gbl ne n&jﬂ a feedi ng neans conps sing

a pair of endless e |n|ng ce wherein the surfaces are
in a parall el relatlonshlp to each other and novable in the feed di rection,

t he feedi ng means Thelm@mmﬁahﬁmoﬂdmmﬂgmgmemhbeadlmqmadﬂ&m% ri nt
medi a for 1tee¢|yn@ﬂu1dmwmﬁf% thetelts SRPhR0R &51%

| oading of th t nedia mtgﬁt he printer, afﬁglélp FﬂL ns for
di spl aci ng sal urfaces relative to each ot her, in a _-

~ 3. The loading mechanism of claim 1 in which each belt passes over a pair of spaced
roliers, the rollers of one of the belts being in atignment with the rollers of the other of the
20 belts so that rotational axes of said aligned rollers extend paralle! to each other and are
- spaced from each other in said direction transverse to the feed direction.

4.  Theloading mechenism of claim 3 in which the displacement means acts on the
alignied rollers of the belts for weing said aligned rollers towards each other when print

25  media is to be loaded and for moving said aligned rollers away from each other when
loading has been completed.

5. Theloading mechanism of claim 4 fn whick the displacement moans includes an
- elongate drive member and a pair of driven members wherein each driven member is,

80  arranged proximate a respective end of the drive member, the drive member being opérable
to displace the driven members to effect displacerment of said aligned rollers in said -
direction transverse to the feed direction, the driven members being connected by a
connector to their associated, aligned rollers.
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10 direction transverse to the feed direction, into abutnment with each

ot her when loading of the print nedia is required and for di SMacecmg004i d
surfaces out of abutment with each other when | oading of the prquﬂgEdla
has been conpleted. 2 . The |eading nechanismof claim1 |q%mh|c bepfogos2
are foram nousydegy enabling is drying fluid to circulate t ZtIT’{%Ve’@&et%OO,LZ
over surfaces of the print nmedia during a printing operation. 3. The

| oadi ng mechanismof claiml in which each belt passes over a pair of

spaced rollers, the rollers of one of thg belts being in al'i gnment with

the rollers of the other of the 20 belts $0 that rotational axes of said
aligned rollers extend parallel to each other and are spaced from each

other in sald(ﬂlre e f. rect The | oadi ng
mechani sm of ¢ ﬂ;}; %1 q%%ﬁe §i sp?g“c%@‘?‘ &Fé Ettlia‘g?{mtsl‘%w » ﬁlgned
rollers of th %ﬂsattraﬁgﬂs%gl epnéﬂdqtghwsmwa@ngmsmw ot her
when print 2% mmﬂmﬂﬂmwmhmwm&m&@&m«mcmﬂr@hﬂmml lers
away from eac gen conpleted. S 5. The | oading
nechanlsnlg? gﬁg%ﬁﬁkk¥p%qaﬁ#gﬁgkﬁQmﬁggppacenent means includes an el ongate
drive nenber and a pair of driven nenbers wherein each driven nenber is. 30
arranged proximate a respective end of the drive nenber, the drive nenber
bei ng operable to displace the driven menmbers to ef f ect di spl acenent of
said aligned rollers in said direction transverse to the feed direction,
the driven nenbers being connected by a connector to their associated,
aligned rollers. MOCED SHEET | PEA/AU 9 March 2005 MCPO2 -12 PCT/ AUO0/ 01092
Recei ved 12 Novenber 2002 6. The | oadi ng nmechanismof claim5 in which the
drive nmenber is a wormscrew, each driven nenber is a traverser bl ock
nmounted to be displaceable along the worm screw on rotation of the worm
screw and each connector is a scissors connector connecting each. 5
traverser block to its associated, aligned rollers. AMENDED SHEET | PEAI AU
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