9 March 2005 PCT/ AUOO/ 01090 Received 10 Novenber 2002 MCPO4 -1. Title of
| nvention DRYING OF AN | MAGE ON PRINT MEDIA IN A MODULAR oh 2005
PRI NTER Field of the Invention This invention relates to a nodular printer.
The invention relates. particularly, but not necessarily excl usitmalwo/oteoR
modul ar commercial printer for effecting high 5 speed, dReteivell 10 November 2002
phot ogr aphi c #§e@l ity, commercial printing. The invention rel ates
specifically to drying equi pnment for a printer for aiding drying of a
printed i mage on a web of print nedia.-Background to th Invention 10 In
hi gh speed printing, large printing presses are daisy-chai ned together to
print predet itk afkvaames of publications which are then secured together

to formthe publi catlons Such_printing presses occupy an extrenely |arge
volune and are very expPohafd W%HWMWMOWSM a

commercial printer using a W M d printers having
pagewi dt h print heads. This commercial pri n{'ﬂ's 'S 1 I?ended for extrenely
hi gh production rates such as up to five 180 page docunents per second. To
achi eve such Higldjof thednvamtionn rates, |arge quantities of consunmabl es need to

rintor  heade i goniariol P Tpeaa b buBuaRITe 2 ¥
such a pri. nter | Qng%saﬁﬁ ' %’fs ?B’ég?h'f W%%Wt@rf?rﬁg’@wg

commer ci alP pFPW%%@WWMW%QOW&WMH&MEt-ela(tMerr) et is a
trade mark obpeSificallyrthdeyiky dagantiir Rl mﬁ%u&ﬁ%mmgqu nﬂa&né‘a%ahﬁsant has

recogni sed a.p86hdRmedizsCONMMEr Ci al printer whic OCCUpI l'er vol ume
and which has a l'ower through put rate but of the sane quality as the 25
applicant's previously pr oposed Menj et conmercial printer. SUMWAM of the

| nvent i on Ac Satigs : ent i on, there is provided drying equi pnent

for a primter foun gﬁw @1 p;sgeg L AR Rbddll. (Jredi um web,
th i PRl B 0Pyt
o S N B

g s tageienia Srmhe hr ough
the feed path a“a"“ﬁ'r bt printing prpsses occupy an extremely large volume and are very
expensive.
| The applicant has also proposed a commercial printer using 2 mumber of floor

15 mounted printers having pagewidth print heads. This commereial printer is inténded
for extremely high production rates such as np to five 180 page documents per second.

To achieve such high produetion rates, large quantities of consumables need to

be readily available for the printers. Thus, once agsin, such a commercial printer
needs to occupy an extremely large volumé although the cost of such a printer is

20 considerably lower than equivalent high end, commercial printers which do not use
the applicant’s Memjet (Memjet is a trade mark of Silverbrook Research Pty ¥.td)
technology.

The applicant has recognised a need for a commereial printer which occupies a
smaller volume and which has a lowex through put rate but of the same quality as the
25  applicant's previously proposed Memjet corumercial prixter.

Sommary of the Invention ‘
According to the invention, there is provided drying equipment for a printer for
aiding drying of a printed image on & print medium web, the equipment inclading
30 a feed path through which the web is fed after printing of the image thereon;
a drive means for driving the web through the feed path at & predetermined
rate; and
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rate; and AMENDED SHEET | PEA/ AU 9 March 2005 PCT/ AUOO/ 01090 Received 10
Novenber 2002 MCPO4 -2 a supply duct arranged so as to extend ®Niag€le20050,
and along, the feed path for supplying drying fluid over at |east one
surface of the web as the web is disposed along the feedpath, tpagy 101090

having a length approximately equal to that of the feed qggcaveﬂoqfﬁ(g;e& é&‘zooz
printing of iwmges takes place on opposed surfaces of the we

Accordi ngly, the supply neans may supply drying fluid to be passed over
both surfaces of the web. The printer may be a pagewi dth printer having an
inlet, a pagew dth print engine arranged proximate the inlet and an exit,

the feed path bei mgx;qhﬁfdu&eﬁk soddtsfe@@wadaﬁeﬂﬁenaﬁd%ngrﬂa@%e& ghi& and the

exit. 10 Toa i nt ed I ath may
have a | engttg f@h ppr oxi %momiu‘#é’??%ﬁ% eb[?fgﬁeg\’%’e‘sé’ﬁ”sﬁ‘gégnggf t he
web are in t"ﬁ ‘RWPP‘H“Eﬁbﬂﬁgypprgﬂﬂﬂﬁﬂlﬁewtodwegﬁafméaﬂtber| od of
time. It will be Pefyaldy) pimbhgiohiagtdtakdaplacosh §poted¥Brthdads ofhi @bt he

surfaces o tﬁlﬁoﬁ@@yaﬁf‘osh IF%%%AYC&%M}%W%EHI&?%&@QG&%V Wpdid s al S'(I)'he

dependent on L ﬁ?‘ b, ves printer.
dryi ng means 08&at .1 east one roller set, said at Ieast one roller
set being arrang'Bkﬁmntema}rbﬂaemagemdtﬂmmnm“nm&fepw;hﬂidhﬂ drive

means i ncl Ud%@%ﬁ@&b%ﬁ&@&e@e{iﬂ&e&ﬂ|&@feeéﬁéthh%gg%ﬂ%ggp ed at the

exi e printer.

inlet and a s [,0 set. bein rranged
20 Then, the engf?ﬁ Féntethﬁp?%te gﬂd e defined as the distance between
the print?engi ne ‘aﬁﬁ“hdlﬁ’%t"féwl Prieted fmash or iwpewnthe feotl path maythav@me dri ve
means may be lmwm}eumppﬁmmelymﬁ;ewebomhmuamatc&eafmbmem at a rate of

from.about O0..3fnSeifiARAH the S glor” printing
s Dbei ng effect ed wﬁe we vEe?oa!ft %&a&?c{e&qﬁogbm #Lt % and, if
“twel ve "col orPPEiafsdithatthe peri B@ %Wt‘hﬂmﬁaﬁﬁ%%ﬁwve t hrough t he
printer at acPlaPMhonapﬂﬂbxdmmﬂhydﬁ aBwidependig oh dierpateu kvbich thawebhi s

speci fi cats Olmdvmhwigﬁtuii;f,{!ﬁ&ent colored inks visible in the visible
spectrum as well.ﬂ]% h|5|n¥f§i > fglltr:he Vs'Fu@ bifﬁ Sp rum but
visible only_in the F ke e it eﬁﬁ PRIOVET Sehrfid et ﬂﬁﬁ‘ﬁ\gﬁf‘”rredla
being arranged at the inlet of the printex. Preferably, the drive means includes two
roller sets, a first roller set being arranged at the inlet and a second roller set being
axranged at the exit of the printer.

20 Then, the length of the feed path may be defined as the distance between the
print engine and a centre line of the second roller set,

The drive mieans may be operable to drive the web through the feed path at &
rate of from about 0.5m/s to about 2m/s, More particularly, if six "color® printing is
being effected, the web may move at a rate of about 1.6m/s and, if twelve "color”

25  printing is being effected, the web may move through the printer at a rate of
approximately 0.8m/s. The term "colox" in this specification includes diffexent colored
inks vigible iu the visible spectrum as well as ink which is invisible in the visible
spectrom but visible only in the infrared spectrum, an ink fixative and a print mediz

- surface varnish,

30 The fixative may be used to fix the inks on the surface of the print media and
may further facilitate drying of the ink on the print media.

The supplyl dutct may include a connection means for connection to a source of
the drying flnid.
The duct miay have outlet openings which direct drying fluid transversely to a

85  direction of movement of the web along the feed path.
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surface varnish. 30 The fixative may be used to fix the inks on the surface
of the print nedia and may further facilitate drying of the igkaeth 2005
print media. The supply duct nay include a connection means for connection
to a source of the drying fluid. The duct may have outl et openings which
direct dryi i§OO¥EB® transversely to a 35 direction of nopesRBdedfoet he web
along the feed path. AMENDED SHEET | PEA/ AU 9 March 2005 WO 02/ 22370

PCT/ AU00O/ 01090 -3 The duct may be arrangeg-al ongsi de an inner surface of
one of the side walls_ of the printer. Then, an opposed side wall of the
printer may incl udgh%éwgnmhe@a@ngewﬁmmdammgsmfamasfouapfmesmhramst ed

froman i ?t Fr | ftheﬁrmﬂee. 'mdnmiﬁbppoééaﬁﬂawﬂ%ﬁfhe d‘%ﬁ t tHh ]
appr oxi mat el y &hizR sired rate tHroug
the feed path, dryép% es pr |‘£Fegél%8}1aqlﬁger%%q‘h?gmi‘t8’&l litated. By .
having the images z pect patlhpipppEgsimatelp L mebieand feeding the

facilitateds Web %lfthﬁémdmteﬂnonghnhhéeeﬂ)lpath, ﬂ@ﬁgh@lﬂdgéspﬂihtﬁméﬁﬂﬁw& now

descri bed by vWaYacifiaeda gqﬁg drawi ngs in
whi ch: Figure ila{ﬁgz;a eI'aB%aiﬁr ee %lllarreny gﬁg‘?ﬁvt?]%vr\éa%ﬁ E%ﬁg%n%gp%" F¥ccor dance
el

with the inven FlgureZShows a plan view of the printer; 15 Figure
3 shows a side view of the printer; Figure 4 shows an end view of the
printer; Fi gurhrléfﬁdsoﬁﬁnmbﬁfh@e)rdimgsi onal view of a printer stack, in
accor dancemvmth 0 i Qb mven&l on; ure 6 shows a three

di mensi onal  vi ew of a dl_nter stac‘:"ﬁ'n Pt rerERrein Bener

enbodi nent of Wgﬁi BY{mgFF’g 7 shows a three di nensi onal view of the

printer incl udl ng FEQI&HShpﬂsaﬂuaméMmanﬁalvﬁmagnﬁtesh@&&oﬂhﬂ@ﬁtﬁﬂﬂ three
di mensi onal viigwemgfoppart of the printer;

Figure 2 shows a plan view of the printer;
15 Figure 3 shows a side view of the printer;
Figure 4 shows an end view of the printer;
Figure 5 shows a three dimensional view of a printer stack, in accordance
| with one embodiment of the invention;
‘ Figure 6 shows a three dimensional view of a printer stack, in accordance
20  with another embodiment of the invention;
Figure 7 shows a three dimensional view of the printer including its fluid
connections; 7 :
Figure_S shows a detailed, three dimensional view of part of the printer;
Figure 9 shows a three dimensional, exploded view of the printer;
25 - Figureio showe 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;
Figure 13 shows a three dimensional view of one of the print head assemblies
of the print engine;
30  Figure14 shows a three dimensional, exploded view of one of the print head
assemblies;
Figure 15 shows a sectional side view of a print media loading mechanism of
the printer, in its loading configuration; -
Figure 16 shows a sectional side view of the loading mechanism of the printer
85 inits open, non-loading configuration;
Figure 17 shows a three dimensional view of the loading mechanism in its
non-loading configuration; and

fd o)
(




Figure 9 shows a three dinensional, exploded view of the printer; 25
Figure : Lo shows a three dinensional view of a print engi ne ofg Magchr2006er ;
Figure u shows a sectional end view of the print engine; Figure 12 shows,
on an enl arged scale, part of the print engine; Figure 13 shows a three

di nensi onal Wp&22370 one of the print head assenblies of E.Ef,Ag d/dl 90eng| ne;
30 Figure 14 shows a three dinensional, exploded view of one o rint
head assenblies; Figure 15 shows a sectignal side view of a pri nt rredl a

| oadi ng mechanismof the printer, in its |loading configuration; Figure 16
shows a sectional mwmaMemme@mmmmemm@rl nter $5 in

its open, non hedkhinkgn B0 1baHAlhE. ?,mﬁblgure 17 shows a three di nensional
view of the |oading mechanismin i non- | oadi ng configuration; and 9

March 2005 WD ¢ 2/ )2 70 PCT/AU00/01090 -4 Figure 18 shows a t hree
di nensi onal , eXgtedgddescrintiopsof the-Drazdng g nechanismin its | oading

configurati®n. Det&efeeﬂng)&sxheﬂm ffertite ninvil 16 e n'éraﬁﬁh%%ﬂa%ato t he
drawi ngs, ref epgmes t
accor dgn'ce Wi tgﬁthelﬁlm\}%ﬁ?‘lhoet TE %V%%]{rll dﬁ%&’gﬂﬂzgﬁﬁdﬂ%ﬁl nl’ietré?b't”o be
used i n conbi na PE@EPEP‘ieFﬁ@%‘giﬂbadesm'b Iygresdercri bed in
greater detai E%P@Wf@rem@ghﬂyeﬂdigﬁﬂpphdogrdﬂm@&hm ﬂ&]ﬁin@ﬂ:ia&phl c
gtjgll: Ejg Sgonggpﬁntﬁigl A@fdy@bﬂtﬂgpnﬁtféf@b%aﬂHgt\amEJiﬁmﬂéd#&‘n E;dejsgalﬁ?gp g;ngﬁsgo
be used |n36 ua @folﬁ Hlsgﬁléé(ﬁﬁ%erfﬁg axﬁ"é’f: eéf%ES sing 12.
The housi ng 12 i s %i r%ﬁWMﬂsﬁﬁpﬁp@ﬂs@E%ﬂh&houamgmmaﬂeuppfmﬁ (Figure
9), a first si-u@emm\ter&Badawbrm\&em@fﬂigmegpﬁmﬁld%h\dﬂw\&ida&@oﬁ igure 9).
Each side wall séajsﬁm é@) ﬂd?éi te%gﬁga%esﬁgl din 22 Each

e, cCost'S 0 5’318?

heek | d t Bt th
rinter lo.  Cadfekholdif 5 Fach cheok ifﬁ%s%fflaﬁhqw? afFthe costs of )
appl i cati off sp@@ﬂ?‘i@nloﬁﬂ@rmnﬂ106&@6&&&@01@&2%&&1@%% ounds a

frame 26. :jnt ﬁﬂppt.bammﬁﬂ(ﬁﬁ]_&rﬂégligb&eﬁw@&nt er 1g ﬁr e suppor t ed on the fr a(rjre
26. osed chee t he ou5|nc ort a guide
20 r(aorer 28 aarL_ust aelb]lqd Vﬁam %%1%%%%& Eté gg?rb%f | ges
an arcuate Supporte on
Opposed cheek moldmgs 22 at each end of the housing 12 support a guide
20 roller 28 adjustably between them. Thus, each cheek molding 22 defines an arcuate
slot 30 within which an axle of its associated roller 28 is received.
As described above, it is intended that, for commercial printing applications,
- aplurality of the printers 10 will be used together. As illustrated in Figures 5 and 6
~ of the drawings, the printers 10 are stacked together to form a stack 40. Inthe
25  embodiment illustrated at Figure 5, the stack 40 is arranged on a support table 42,
Alowermost printer 10 in the stack 40 is locked ‘tothe table 42 by means of locking
 feet 44 of the printer 10. The locking feet 44 of each subsequent printer 10 in the
stack 40 are received in associated holes 46 in 2 top of a subjacent printer 10. Each
locking foot 44 has a bayonet fitting so that, when the foot 44 is inserted into one of
30  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,
As illustrated in Figure 5 of the drawings, the printers 10, when stacked
horizontally, may be offset with respect to each cther by locking the locking feet 44
35  of one printer 10 into the appropriate holes 46 of the subjacent printer. Hence, a
plurality of serially aligned boles 46 is arranged adjacent each cheek molding 22.

By appropriate selection of the holes 46, the requisite degree of offset, if any, can be
achieved.




slot 30 within which an W of its associated roller 28 is received.

As. descri bed above, it is intended that, for commercial printihMarch 2005
applications, a plurality of the printers 10 will be used together. As
illustrated in Figures 5 and 6 of the drawings, the printers 10 are
stacked t ogd¥®8¥2%W form a stack 40. In the 25 enmbodi mentpddAwslhigahed at
Figure 5, the stack 40 is arranged on a support table 42. . A | ower npost
printer io in the stack 40 is |ocked to the table 42 by nmeans of | ocking
feet 44 of the printer in. The locking feet 44 of each subsequent printer

1o in the stack 46heele dadingrd thepritaoto aﬂ@@bﬂiﬁkﬁ;&dﬁ,ﬁsuma@pa?gmggtm a
¥

subj acent pri nibeeled #0m waAhRdert GRoK R ) t fitfing°so that,
when the foot .aﬁldﬁtlﬁﬁgfehezqu ?ﬁkg ontgﬂg%e%éo?.ﬂﬁq%g'%%g& agfred: é-mg?i%lj acent
printer or the aé? 47, asf CHER R 5Ea st l?&?“_?é?gle-tﬁﬁhﬁmpeﬁ%sfoot 44
| ocks the uppel® Bridinand put ofitheprintersae hotiwntdlly, tepiinieesno oftientak 4010 or the
St acked hori 20nt ot sevtoy B o e 0 ach orher by 1 ocki ng. |
the locking fe ?l#g %5 o? .one e%%%@yeﬁegl{;l%{tﬁﬁ%ﬁ&?%eismﬁ%e hol es 46 of
t he subj acent ‘%ﬁ‘?" i %RP@?‘S&P%’%?EM&FQIV@FJ@E@&NW%HMMWS 46 is
arranged adj ad@ﬁhr%hfmd@whmlmﬂmaﬂpleiﬁwtﬁmﬂ[m&%ﬁfé‘gﬂhﬁﬁgabpn of the
hol es 46, the privgenisiat én 888Hre8d O thO@bfiset and it £ B8 hieyed. 9 March
2005 YD 02422 400 EPLA 3409070 ﬁtgr&e‘{ %ﬁ o rsb%éﬁtg}b Wﬁﬁeﬂgm nters :LO
: print nedia, such a b » R A GgoRk19avith Theot  shown)
into each of tHEIAL pReend of ghegtack 40mheibglenked tvant end phtesiaf thetfarmhavdRd out of

the printers mv&aitﬂoédhgﬁbﬂﬂ,mjgoeﬁmmigmttﬂgﬂg&pﬁuéﬁ, 'eﬁtﬁ%&h e Legoig
t sfac

are vert cal PE’%@%@%&E%@%@%@%&% <SRBI hale8 46 dho her
g

enbodi nent of 1 BWAL copsple 54 is previded denrontrollingepapationt er s i o
are arrang®d W Fheim¢138t3&héoare spaced horizontally wth respect to each

other. In the exarpiible5é tsthsitnicR8NGth AfedrbrollaholiMifh ARG BrighLil ol er 10 at
an er end . .fed out, .after prin n,flﬁl’egs aio
an, ypper end the el i B6n A ich i Sllvea B L S b b Db 20 i t
the printer &t %%P%H“%Wt%ﬂ&éﬁﬂnﬂetb@mdlwokédmﬂfmbﬁhgﬁhate 51 of

the framewor k prisrsiceofithesthakeioi tobe Beigy-ciiinedABieBie® Bhd &Y dofinG ’ﬁcaigw%tg t he
stack 40 apbe kadksgkrt ogether by inserting the | ocking feet 44 of one
printer 10 into tﬁ appropriate holes 46 of the adjacent printer io. A
control console 5 PH PHRIED SHARTNL SRERS 5P made whefamajref opposed print

head assemblies 54 for enabling double-sided printing to be effected. The print

head assembly 54 (Figure 11) of the print engine 56 of the printer 10 can print in up
~ ‘totwelve colors. Aswill be deseribed in greater detail below, each print head
25 assembly 54 is a duplexed print head so that, if desired, six colors, duplicated, can
be printed by each print head assembly 54. Ink is fed to the print engine 56 via an
ink coupling box 58. The coupling box 58 supports twelve ink couplings 60
thereon. Ink hoses 64 are coupled to the coupling box 58 via the couplings 60 and
‘communicate with the print head assemblies 54 of the print engine 56 via an ink
30  connector 62 (Figure 9). A power connection port 66 is also supported on the ink
coupling. The port 66 is received throngh an opening 68 in one of the inserts 24 of
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
35 of debris and foreign mater.
A roller assembly 74 is mounted at an inlet end of the printer 10. The roller
assembly 74 includes a drive roller 76 and a driven roller 78. The drive roller 76 is
driven by a drive motor 8o supported on a metal bracket 82, The metal bracket 82




15 of the printer stack 40. Each printer 10 communi cates with its
controller and with other printers in the stack 40 via a USB2® WManclke005n
50 received in a double USB port arrangenent 52. The port arrangenent 52
has an inlet port and an outlet port for enabling the printers io of the
stack 40 towgo%ﬁﬁgy-chai ned together and to communi cate WerAgegfieRach
other. Each printer includes a print engine 56 nade up of a pair of opposed
print head assenblies 54 for enabling degbl e-sided printing to be
effected. The print head assenbly 54 (Figgure n) of the print engi ne 56 of
the printer iolScairosed by 2 pomesponding liraekiey 84 abdrDdHoselentiof the BAlcdBREMbled i N
greater detail 7heli@bragaed8aundy, a@@ Pﬁ e(? ﬁ@%&tﬂ(#néélﬁ is a duplexed print

|

head so that, if dgs E‘Z‘ﬁﬂ Sal X Iors can. be printed by each
print head assglrrb P Fgﬁ*‘ ?rﬁéseﬁ'? 1’1§6@d’§?‘ﬂ@d@63&'%ﬂ%ﬁnd¢ k
coupling box 5 Pf%é CTdQu Fmesy @%ﬂleaaumqambl}s%hEa/MVem&le@eBﬂhvm

t hereon. | nk h@mﬁt@ranm&adﬁb@ﬁ‘oﬂ&-édﬁ%(wﬁgﬁgﬂaﬁ? é@? he COUD' i ngs
6 0 and coMUPBdtGRLEm enbl | e i nt engi ne
66 via an ink %gmngﬁ %ﬂlhmﬁﬁs& M@‘ﬁg@%&% 9&8ﬂ‘i8 PReSRFIS tf’p i s algso
supported on t %ﬁ‘ﬁ g1eFts tigempior pacei ved t hrough an opening’
68 in one of the i ‘éﬂﬂ%el@ﬁemﬁdrmsﬂiedﬁvmfdmﬁ%ﬂ@hdeﬂwﬁeh%&geﬂﬁ ke

i nsert 24 suppsinﬂsrﬂl‘ax%emeﬁ 4 ks %&%ect'%? the?ol] @%Said éé’%&-‘ % gfuﬁ?[eeds air

to the prigy hga dasserrblle print “engine Yorint
head nozzl es (not ,H} of . the print head assenblies 54 free 35 of debris
and foreign matter %Xﬁ}’ﬁk#@ %%ﬁbﬂhyllﬂﬁtqndaﬁﬂumrmﬂerab appositelthé end of the

printer io. Theolding mmpaMMwﬁdbupnﬁgmgﬁog & USH doff OIW a driven

roller 78. The dI‘ITEe @g@b rive. nmotor. 8§ rted on
O G e

a nmetal br ack
mmdltﬁcﬁelkeﬁfe@mf&e rapedpposed

PCT/ AU00/0109 brai‘%@r ’ng
end of the%® o|<r ef&@ﬁ"e&?ﬁ?lyblym en&ta]dxmﬂmmc&hmpﬁmx@owiem&ed on the
frame 26. In dtbddhssembhasﬂoﬁll@!smt Rxkihe k@l | er assenbly 86 is provided at an

outlet end of thergy al t er assenbly. 86 has a
drive roller %drl vgﬁf’ﬁ%ﬂ' % 8§6§§ﬁ§ #bqr e ’g‘g%{'w’& Fg 1P ﬂl?‘é)qyth 92. The
rollers 86 an tMSMIBEM@mnHeﬁﬁ The
brackets 94 a@@%ﬂs‘&ﬂp@hﬁd%bﬁnbﬁe&%e&ﬁmnﬁ&hﬂﬁf&!& Qtelorhs0

th%s

WOT'

supports tde f’theﬂd’bIQ@oubTé‘ﬁd&lgrﬁﬁnk%B@éffe@@d.dﬂgtﬁgr N e i el, 78 via

€ paper 4
a set of hell qplwdfdhe Prﬁ%m assemblies 54. The brackets 100, 102 support the print

bead assemblies 54 and position the print head assemblies 54 approximately
0.75mm apart from the web of paper 48. This distance is automatically adjusted by
the brackets 100, 102 to maintain constant spacing with varying paper thickness.

25 In addition, 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 2 closely controlled paper to print head gap.

- Each print head assembly 54 comprises a first pnnt head 104 and a second,
adjacent print head 106. Each print bead 104, 106, further, is made up of two

30 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
first 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

85 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.




simlar arrangenent applies in respect of the roller 88 and 92 of the
roller assenbly 10 86. The cheek nol ding 22, at the inlet end® March@005
printer 10, opposite the nolding 22 supporting the air coupling 70, also
supports a USB control PCB g8. The print engine 56 is supported by a
chassis congV? 84§ pair of opposed netal brackets |00, pédRRudmuehed
downstream (in a direction of feed of the paper) 15 of the roller assenbly
74. Each netal bracket :Loo, 102 supports-7one of the print head assenblies

54 of the print en ?, The print engine 56 is shown in greater detail
in Figures 10 to 1 Eﬁ“to ﬁé‘oteé%ﬂ?mddmsmem&mgasﬁeadh@ﬂmlsabheng| ne
56 conprises tavingiink inkeberbo atis fresiid ®srdoft. Ink el Abnd\GRI, assenbl ies 54

are arranged i mRpRAS doubl.e s r|n|n to
be effectgd I %é %ﬁbﬁﬂgﬁ n?g%q&%ﬂha é{%& 3’@?&@% hegd
assenbl i es 54. %¥ Pﬁ"lpﬁl%% %gs1 °’t86 B5aed ]%O%ﬂ‘?éﬂlp?ﬂtmage&ﬁ&eﬂaﬁb@nbl ies 54
and positior® t%ﬂfbﬁe Bges ﬂ&ismdbbmmﬁhegﬂlﬂémlaﬁambyna%} art from
the web of papensytfsenilily of th PHARE R, I Thea BUBBIAAA lﬂﬁéa%em he

thi cknacs. 26 | "% ﬂtﬁm@ﬁﬂ"@%@%@ﬁ@ﬁ%%ﬂjﬁﬁ%@mepﬁiﬁw ow
print heads of I?‘h #tmﬁ‘gﬁhoaéi@%-nbl i es 54 are so designed as to al | ow

for- dose proxinity Eash®GB 108 aldhbﬁadiﬁtwﬁm@ngﬁé;&h&bﬂﬁs CFS C.i%é)
control | ed jpap@ssobiatddsh t .head, asse corrprl ses a
éHw ﬁ@ﬁceggﬂa 'ﬁ% acen’i"rgi 31 rﬁé@

first print he 4 and tl%%‘gyli B print
head 104: 106, ?gcre%srﬁ' @ﬁg@@%‘}ﬁc@f two 30 m)dul es 104.1 and 3.04.2 and
106.1 and 106.2, r mmwofmmmmzﬁsmdu@&eaoamﬁﬁﬂpl ed

t oget her and aum,aontrfa@hleﬁdph}{e (FE::% printed ci rcwt board (PCB) 108.
Simlarly, the nod oupl e et her and are
bﬁh@ s}]cw mg;oeg]; aﬁ?@:ﬁﬁ ‘E@G 1 ofthesdawings. and no

controll ed by

secon
communi cat €2 ?h %Pwﬁmmmﬁbeqﬁrasmm Hs(lxteﬁdﬁ:sl;nd 106 vi a
flex PCB's 114desmbgbeadb@mm&dms§em1ys4mmmmsm§ﬁmlm 366, Hld

mol di ngs 118 o | i nt
heads %04 andﬁ?ﬁ%ﬁ%b&aﬁc@% comrunl ngege %P'znk di ng
pads (not shownt> 7 o Mg 19 efeSEPMFeéﬁl%@mm@@ﬂxﬂgeo
PCT/ AU00/ 61490Peropf the meldiggs 118t ke ¢dgeaportivn ofiedcH iniding 48 viiieh GHAigOr | MageES
of each ot her , theqrint hihdhiob Barduatet Pheddbuad potiibs SEealholdiSy £8had Pk 15 fed
in at one end pfgins of curvature which approximates that of the radius of the rollers 76, 78. This
design of the print heads 104, 106 allows for dlose proximity of the print head chips
112 1o the rollers 76, 78 resulting in a closely controlled paper to print head gap.In
50 doing the printhead chip 112 prints in a portion of the paper, which is taut,
25 - resulting in a more accurate deposition of ink drops on the paper 48.
: As flustrated 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.
| With this arrangement of print head assemblies 54, either six colors or
30 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 138. Instead, each print head assembly
54 can print the twelve "colors™ having the appropriate "calors" charged into the
35 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




I nterconnected nol dings 118 only so that the inlets 120 not being used are
pl ugged - by appropriate plugs. Al so, the PCB' s 108, 1x0 are m r9 March2005 of
each other. 5 This reduces the cost of production of the printer io and

al so enabl es rapid and easy assenbly of the printer 10. The PCBs 108 and
no conmuni caWe d23me each other via a serial cable 122. OperQbodioieePCB s
108, 110 i s connected via a connector 124 to the USB circui-t board 98. Each
PCB 108, no includes two print engine conBrollers (PECs)126 and 10 -
associ ated nengry devi ces 128. The _nmenory devices 128 are dynam c random
access nenory ( ar&%@@ge%é’eﬂwstﬂmémd,.g&enfblmehh@mﬁsﬂa@@aoﬁssenbl y
54 is support edrwo spobcdlomnmed infiRed DR, AHddhSfxa89ard Bt Gardidf), (Figure 13). The

print engine 56 is FaGMA < il,in Figure 11 qf the draw ngs.

15 The print egginpe% 5 céﬁ?%{sas, F‘%]deéz’%g}l?rﬁﬁmhg)iqfsgg%nngge%ﬂ;e As
previously describag PREHE2 FRe skesd ofER toia6p 1BEespor et atpaperpr | Nt
heads 104, 506 SPEAOAL6 Bi/isnWhisteeteli® Acol@lS" drato st pRinted, tHaQakd b B dbdigned
associ at ed t herewpdrite afdrprigting ¥pedBsFeh ' . fhe print heads 104, 106
are supported glang a |ongitudinal _egégggg #ﬁeﬁ%ﬁﬁ. ﬁ%gﬁﬁeﬁffi‘?ﬁ@"%(%. The
edge portion of eag@5 glﬁg"% 118 which carries 20 the print head chip 1,12

is arcuate. The ar Ippchégvedby bpenatingithenozBledafsheprint Adad i
curvature whi ctiaspspecdwisesob dedps@br deBshd; adi us of the rollers 76, 78. This

desi gn of tie pri nEalLRGS HhQd mol for. _dose .proxi m of the print
head chi ps 113}:{% tg 10l erél::'}gg% L?@%‘ﬁj’toﬁﬂglq rf@sﬂxé’?@%}'oﬁ’éﬁﬁfrolled
paper to print @bea gla_pnrz'nan cly eathehip Lioeomprisks ohj1po tokBspr i nts in a
portion of -t hePpHi8737.e0 borzles perawinter? Bt witlbe hpbrogated thikt VRAALAGGHLAE ©
deposi tion of bhlozdenpal BoOCLHFRARR A8 id dearly in
Figure 12 of _t@gi%;)%ﬂg%wgg Y f&r@ﬁ%@%éﬁi{é@r ébe"%rlgéﬁél"éﬁ%; each
print head chi : %(rg _eedf”ﬁ 2 ] npﬂnPWF ﬁwhercq{mm@a fromthe
air hose 72% Weﬂ?gﬂ y-8de.pri nt head assenblies 54, either six
colors or so twvel Veadsiifia, matiantolie ppintedlielbealRfBred be
printed, thesedsten@h bEatiRdd kit T EUNLEY .hﬂ%%%gésg]ftﬁ%%gk&assenbly
| - ot tocf e
54 by having the /AP rtatedﬁ}%% I nk 0T Te ] ter (referred to
for conveni ence as ".co Ofpe_n)de t {05 @mogpiRf apamass 12 8pstaklledi@@adi baand ol di ngs
118. Instead, %Hoﬁmﬂmﬁé@demwuﬁme@ﬁnmzmébémgwﬁwn&dgﬁ@ ors”
havi ng t he2@appagps, fatesa m"ﬂ@)ﬁf.%egﬁ@mgﬂqéeﬁeﬂt,[tﬁ@ﬁ%%% &rod"‘??]ﬁfl”g’ of the
print heads .1%0(11&19@.8“}%&5? ﬁmémg)olf)(rﬁ .ar too I L ed, € 5’ are
normal |y cyan, enta,. yellow ant B ‘El.lgbl‘ﬁ%’ P@ﬂ‘gﬂﬁgﬁﬁ el & &G 0186 t hen
have an ink fig{%_ tonee i Ebla g 8% thewn6 mesahpdsisalicdequad. Howeven fhe
printed, the ppleatime@bEre successive pages are entirely different, up to 1 gigabyte may
need to be installed on each board 108, 110 to give a total of 4 gigabytes for the
25 P?'D.lf engine 56. This allows around 2,000 completely different pages to be stored
dlgxtaﬂyfnthe print engine 56. The local buffering of the data also facilitates high
speed printing by the printers 10. ' _
'1-‘he spacing between the print engine 56 and the exit roller assembly 86 is
-approximately one metre to allow for a one second warm-set ink drying time at a
30 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 fizative is used in one of the ink
_ gaﬂenes 136. In addition, warm air is blown into the interior of the printer 10 from
- asource (not shown) connected to an air inlet-140 (Figure 1) via an air hose 142.
- The air inlet communicates with a metal air duct 144 (Figure 9) which blows the
85 Wwarm.air over the paper 48 exiting the print engine 56, Warm air is exhansted
from the interior of the printer by means of vents 146 in the side wall 20 of the
housing 12 of the printer 10, ‘




WO 02122370 PCT/ AUO0O/ 01090 -8 "col ors" are cyan, nmagenta, yellow, black,
red, green, blue, either three spot colors or two spot col or <9 Badch 2008r ed
ink, and the fixative and the varnish The printer 1o is designed so that,
where six ."colors" are to be printed, the printer can print at a printing
speed of up W@0A23WO pages per mnute at a paper 5 speed peridufoides: Were
twelve "colors" are to be printed, the printer 1o is designed to operate
at a printing speed of up to 680 pages peg-m nute at a paper speed of 0.8
m's. The high speeq is . achieved by operating the nozzles of the print head
chips 112 at a sp ﬁPEFt%W@@Gdﬁﬂmmtpmﬁ@emﬁngme&ﬁnﬁﬁﬁlgo%ﬂl&di%&@ modul e
104. 1, 104. 2, 105@@;4&mtat&eénteﬁbxomz§ﬁﬂefﬂi{\qm%adi:&{ﬂl&haﬁlﬁﬂ UBprisg 2N
each print heagdp&bhbfn ' 0 nozzle 0_. provide , 280

nozzl es per pr {#Ié . ﬁﬁgﬁﬁpﬁéﬁﬁ%%ﬁgf%ﬁqﬁ ,Sly\}&?‘ﬁ‘%{eﬁi%toﬁﬁﬁﬁﬂle of
nozzles, full - Aeonshpetdfostistedss sedhn skt lionsearediramirdtisioof  18. 625

i nches.  Thé pPbledhenam ain dwebd in thitdugh theidiich14ditT BB BloRR tRoh @ Gedfuinber of

pages of a 15 Hrouerboth HiefRes FHhdHd: qRexgé.hft In additfon, matter to
be printed is | ocagly %?% aér}%%?’a ,%%lr‘sr%l ex docunents can be
S doo

resu
printed entirely, from Cariy. MW rollegs 154, Bheolleraupnated t hat
the anount of JHEhEAPEveBbevetically bla irsglidles 156a Ahe slide8156k0e puageRlbhcat i on
dependent . |f thhfameizfnéthe pliate@ne, bei ng used for unchanging 20 pages, for

exanpl e, fes of f sekachh t hen 16 negapytes per _nenory nodul e
is sufficient., feﬁf"ahcgrgl%un igo vg%}%BP??ﬁ}}féﬂaEﬁgﬁgﬁ%é’Ppgsedﬁhdp‘éd to
EHRARNE s e D S e
adequat e. he g GHSTORRINFHIBAORS LB 1 €l ¥
di fferent, up fashion. Gihe&ayérSer Bk : | |.ed .on_each board 108,
110 to give a ﬁgg\%tmg?re&, g bﬁ,%ggﬁgl?tt%gﬁfgﬂf "%?l%ﬁta?e&q& HOFBECTeWHbd- al | ows
around 2,000 conpl.etely di #%@P it %‘i‘a’é‘@ & Mpors6§supported gnuadiracket 168t he
print engiffe 56. ﬁi’@W%‘%F%W?ﬁEY%@O@hEOdma&O facilitates high
speed printing by Whelipisidesiwdstolqadﬁb@@gﬁﬁtﬂgpﬁﬁgy\ﬁf&etrg&h%ﬁtlﬁﬁgsgi ne 56
one second v gy Sap Lo dad Btcn 172 BREREL R0 THE siser e plles ssser 46 of
appr oxi mat el y&@@ RELT rwegéﬁm?t?biqﬁacﬁ%ﬁoaloét@mmgﬁ_@fcamﬂmi nt ed

i mages on t-he g¥uFesr biosks tﬁmem’éleﬂkem@faﬂoﬁslﬁm%bﬁﬂﬁtﬁe%ﬁts gal leries 13

6. | n addizoi ointowbutment with SadbloBee, hq&fﬁ Mélé?%’r %é.t rinter 1o from
a.source (not . ; an_alr, | t 5?Cgbelg?e‘?ﬂ‘§ean air
hose 142.( Thbgai ’)l?lglgp%ﬁf@ﬁlég ’Pﬁﬁa@%@e&rﬁmtom (Figure 9)

whi ch bl ows t ﬁgough € exit roller assembly 86. Once the paper 48 hasbeen loaded, the
direction of the motor 166 is reversed so that the traverser blocks move in

directions opposite to that of arrows 174 causing the belts 152 to move to the
25 position shown in Figure 16 of the drawings. Thus, during printing, the beits 152
are spaced from, and do not bear against, surfaces of the paper 48. '
Accordingly, by means of the invention, a modular printer whick can print at
commercial printing speeds is provided for the printing of docuwments. Several
modules can be arrayed in combination with inserting machines for published
80  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 take up printing of the pages which would
normally be printed by the out of operation printer 10.
7 E.ach printer 10 is provided with its document printing requirements over the
85 USB2 communications network (or optional Ethernet) from a work station such as
the console 54.
Also, due to memory capacity of each printer 10, tens of thousands of images
and text blocks can be stored in mermory allowing completely arbitrary selections




35 warm air over the paper 48 exiting the print engine 56. Warmair is
exhausted fromthe interior of the printer by neans of vents SiKarcim 20058
side wall 20 of the housing 12 of the printer 10. 9 March 2005 WD 02/ 22370
PCT/ AU00O/ 01090 -9 The printer 10 includes a print media | oadi ng nechani sm
150 for | oadwagxziham paper 48 into the interior of the prp@fgiekdse The

| oadi ng nmechani sm 150, conprises a pair of opposed endl ess belts 152
(shown nore clearly in Figures 15 to 18 ofothe draw ngs). Although not

Il lustrated as uch ﬁ{ese belts 152 are foram nous to 5 enable the warm

air ducted in P&’&E Ja8e hesls: Thisellows Be nrining of manerginch deatitdohiss anli52 over
both surfaces &asefvesytjelrard Bighhyfchetomivel firicagh rehdbyUse. Each belt 152 passes

around a pair of spgeeEhe9bt l,.e,s 154. are held captive to
be vertically gli Elo%ﬂ:iﬁ%j%{ggye%:gﬁx Sklm)d’ a‘l"‘s%a LHuneronsyrEdigs  t he

frame 26 of the @@Bﬂoﬁésﬁhgwmteﬁeapeerﬁce end of an
arm 158. Th& o epfsvithout depettingfrom E&spht@ﬁmg@bﬁﬂeﬂ&eﬁoﬁm  vot

point 160 to adﬂmdhﬁi§&Epﬁ%@ﬁkmﬁﬁ@nﬁﬁﬂs&@ ans Spnne ed to
t heir associ at%ﬁmgﬂ rg& h@2 sci s?%?ggb Hgs%n. ?ﬁglﬁaﬁg‘?@%& bl ock
on a

162 is, in turn, nmounte ad “or morn1screm1164 The worm screw 164
i's rotatably driven by a notor 166 supported on a bracket 168. 15 The
rollers 154 are driven by a nmotor 170 (Figure 18). Wwen it is desired to

| oad paper 48 into the printer io, the nmechanism 150 is operated by a
paper |oad button 172 (Figures 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 traverser blocks 162 to nove in the direction of arrows 174 to bring
the belts 152 20 into abutnent with each other. A | eading edge of the paper
48 is fed between the belts 152, is grabbed by the belts 152 and is fed
through the printer 1o to exit through the exit roller assenbly 86. Once

t he paper 48 has been | oaded, the direction of the notor 166 is reversed
so that the traverser blocks nove in directions opposite to that of arrows
174 causing the belts 152 to nove to the z5 position shown in Figure 16 of
the drawi ngs. Thus, during printing, the belts 152 are spaced from and do
not bear against, surfaces of the paper 48. Accordingly, by neans of the
invention, a nodular printer which can print at conmmercial printing speeds
is provided for the printing of documents. Several nodules can be arrayed
in conbination with inserting nmachines for published




30 docunents, such as magazines, with variable paper weights. In addition,
print rmodul e redundancy allows paper splicing on a stopped wébMatrc¢in 2005
down tinme as the other printer nodules in the stack 40 take up printing of
the pages which would normally be printed by the out of operat PET/ TG00 100
s0. Each printer 10 is provided with its document printi Receivefll O ovenibsr 2002
over the 35 B2 comuni cati ons network (or optional Ethernet) froma work
station such as the console 54. Al so, dﬂe to menory capacity of each
printer 1o, tens of thousands of inmages “and text blocks can be stored in
menory al l OW@EW etely arbitrary selections 9 March 2005 WD 02/ 22370
PCT/ AUOO/ 010 oh a page by page basis. This allows the printing of
matter such as catal ogues and nmgazines which are highly customn sed for

h d 1.t |1 {6fa o e &
each reader. v, mﬂ?ﬁeﬁlﬁﬁbﬁm %ﬂﬁgmﬁﬁ%ﬁ% atponﬁq?ld’?'{aﬁ"v%’n%l on as

numer ous vari ati on fications
shown in the BRaGfE SariRBRtingleding ut departl ng from t he spl rit or

'scope of téhe |nvwﬁee®mm$hzbﬁgﬂd$ﬂhtﬂi%sﬂéfb£ﬂter£?ﬁpﬁ% ; LAENts are,
strat

therefore, to be Lo idered in all pects ‘not
restrictive. 9 Mir¢ E‘?ﬁgﬁ‘ ﬂe H“AMEM@A@%F@m@mméel ved 10
Novenber ZOOZElE,a@ Drying equi pnent for a printer for aiding drying of a
printed i nage on i i qui prrent i ncl udi ng 5 a feed path
t hrough whi cf; thea{j‘!a d%tft{@dglé '{nﬁoasq?iaﬁﬂ%rfas& tiprndalpae: thefeedpath forgr i ve
rregns f or :jnwnhjﬂs %gdmeoaghaatbmd‘uehghquhm@tasmw@ded dg;mgt Latf’ |
and a supgl y tkbreddpainl, gl %,ﬁ% %,@ n ace al on e fee
path for supplying dryl ngtfl ui % ééf%o ey t%ﬁﬁ‘f?factg ff‘Fi *web as
the web is disposed along 10 the feedpath, the duet having a |l ength
appr oxi mat el §- eqUie equipwhmttof clzirt I én ¥isiekithopiiter & o peGvi@GUiRIB M avRE 25! ai M 1
i n which theixiet Dp&owidth FriRC@sMk dhian i ipRi@ha ﬁié'xﬂgt&['&an'enﬁlj? éfadgﬁ ew dt h
print engi nepahs ARGEH 2Pl B RbdlS ddhrin ot o oo, L 1C

15

3. The equipment of claim 2 in which the ]ength of the feed path is approximately
1 metre.

4, The equipment of elaim 2 in which the drive means includes at least one roller
20 set, said at least one roller set being arranged at the inlet of the printer.

5. The equipment of claim 4 in which the drive means includes two roller sets, a

fixst roller set being arranged at the inlet and a second roller set being arranged at the
exit of the printer,

25

6. The equipment of claim 5 in which the length of the feed path is defined as the
distance between the print engine and a centre line of the second roller set.

7. The equipment of claim 6 in which the drive means is operable to drive the web
30  through the feed path at & rate of from about 0.5 m/s to about 2 mi/s,

3. The equipment of claixa 1 in which the supply duect includes a connection means
for connection to a source of the drying fluid,

35
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bei ng defined as a distance between the print engine and the exit. .15 3.
The equi pment of claim2 in which the |l ength of the feed path 9 March 2005
approximately 1. netre. 4. The equi pnment of claim2 in which the drive
means includes at |east one roller 20 set, said at |east one roller set
bei ng arrangewoatrsstee inlet of the printer. 5. The equi prreF(%Tég&o )élo%mll in
which the drive neans includes two roller setsy a first ro SO WY ng
arranged at the inlet and a second roller_-;gset being arranged at the exit
of the printer. 25 6. The equipnent of claim5 in which the | ength of the
feed path is dePi-ne&b&§ﬂihmenbbfﬂaﬁn8@hﬁkmﬁch&s%&ﬁ&to§]@;ﬁﬂ$s' i centre
| ine of the secdfng il @fansR . FDEN f.claijn.6 I,C he
drive means is operable to dﬁﬂ%@@%ﬁ%@c&gg%%vi "r“gﬂfgkﬁff"ﬁ a]?’é%‘g‘e Ratly |t
rate of fromabout 0.5 nmis to about 2 mis. 8. The equipnment of claiml in
whi ch the supply duct includes a connection neans for connection to a
source of the drying fluid. 35 AMENDED SHEET EDEN U 9 March 2005 WO

02/ 22370 -12 0 PCT/ AUO0O/ 01090 9. The equi prment of claim8 in which the duct
has outl et openings which direct drying fluid transversely to a direction
of novenent of the web along the feed path.




