WO 02/ 22370 PCT/ AU00/ 01090 -1- Title of Invention DRYING OF AN | MAGE ON
PRINT MEDIA IN A MODULAR COWERCI AL PRINTER Field of the Invention This

i nventi owoeyat3es to a nodul ar printer. The invention rel BEEAU00/01090
particularly, but not necessarily exclusively, to a nodul ar conmerci al
printer for 5 effecting high speed, digi-tal, photographic quality,
comercial printing. The invention relates specifically to drying equi pnent
for a pri ntﬁﬂef&r;n%ﬁ:-ﬂg drying of a printed image on a web of print
medi a. Back I nvention 10 In high speed printing, |arge

p][i ntiblng pr essesvﬁre JdDRYING OFveN IMDYEE DN PRENTMEDIA pNeklet er m ned pages
of publications ich are th secur t her. m the publications.
Such printing presses occuwgﬁplebj“@s@d%%i%gm and arg very
expensive. The applicant has al so proposed a conmercial printer using a
nunmber _ofl tR1d bPAle IRUALSS Printers having pagew dth print heads. This
conmerci a ] L ntended for trenely hjgh prqduction rates such as
up to five 180 ;ﬁgm@&%ﬁ%@swn@g@éﬁmmﬁ Ehgi@’\%@tl%ﬁ ¥ gh production
r ﬁt es, | ar gpamicahily} b@snahecasatiyebtlesvelgead a rhodier comamieical pviaidrdbt e f or
the printer J . i1, Qﬁgﬁ Lt 20 eds to
occupy an ex ?%%g?“&g}f%fegg’a‘ggﬁh%ﬁﬁﬁgﬁ@ﬂ%h t é&%%g{rﬁgc%ﬂ%ﬁgnﬁné EIE i?nt er. is
consi der abl {pvesuen relatgn Seasifically Endrymeypuapmentdanaprinies| Orp%liiﬁ%é{%m&mf &h do
not use t hgriafdibe@dbns Wbofetrint Mudiet is a trade mark of Silverbrook
Research Pty Ltd) technol ogy. The applicant has recogni sed a need for a
commercial printer which occupies 25 a smaller volune and which has a

| ower t hr ouBhckaroundtethe nventiohe sane quality as the applicant's
previoughy propanefsiVBibed tprin®mEEhtdedrilirigredses Seraamyychainddhegdihaetat i on

According to_.the inventi t here..s provi.ded dryin Uy t fo
printer 30PF8 p%'ﬁdmeﬁﬁmb%aﬁas Béplg’hﬁ?ﬁ e lldgrﬁ J%S%g%%g%%%g%@lﬁ fon{(’r%edi a,
t he equi prrethe publichiGelisa@uch printing presses occupy an extremely large volume and are

very expensive.

The applicant has also proposed a commercial printer using a number of
15 floor mounted printers having pagewidth print heads. This commercial printer is
intended for extremely high production rates such as up to five 180 page
documents per second.
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
20 needs to occupy an extremely large volume although the cost of such a printer is
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
Ltd) technology.
The applicant has recognised a need for a commercial printer which occupies
25 asmaller volume and which has a lower through put rate but of the same quality as
the applicant's previously proposed Memjet commercial printer.

Summary of the Invention

According to the invention, there is provided drying equipment for a printer
30 for aiding drying of a printed image on a web of print media, the equipment
including
a feed path through which the print media containing the printed image is
fed after printing of the image on the print media;



a feed path through which the print nedia containing the printed inmage is
fed after printing of the imge on the print nedia; WO 02/ 22370

PCT/ AUOOMQ 092376 2 a drive nmeans for driving the web throbgivAuh®otged path
at a predetermned rate; and a supply nmeans in comrunication with the feed
path for supplying drying fluid over atzleast one surface of the web. 5
Preferably, printing of imges takes place on opposed surfaces of the web.

Accordingly, the,grHipphican® AR theMebithebughile féedipdtt & dgrepasaathedver
bot h surface of%t he web. The printer nmaybe a pagew dth printer having an

inlet, a pad@ print engine arranged oximate the inlet and an exit,
the feed path bei ﬁgppiﬁmeﬁe@lna@rmnummaﬁmwa%dbe fred wetinfor sePpPyingdrEingi ne and

the exit. qulﬁdgvélrhtqgagt&%gfrfgcggfﬂ{elmd i mge or images, the feed path
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surfaces of gy bRcoSFiRE ®ehbnN 15 communi cation with the drying fluid is also
dependent on the ate at whi,ch the ) throu the printer. . The

dryi ng means nay f‘?lB’flﬂgeé r%%ytfeeaa%%gegﬁ@gr%”? ‘rsh reé aa]?a © i{%‘ DI 1ol | er
set bei ng arenghgedrauged peodimiats thefinlehandmr exile the fﬁﬁdepéﬁhdmlyg defined@siave neans
i ncl udes,q t%stﬁﬁéél%twééiﬁle 1rft'eh§ﬁ1eraﬁﬁltﬁ‘ée)§f3t bei ng arranged at the inlet
and a second rol % [r ed at the tglx of tt he printer.

Then, the length 81&1 éhV’é‘&&’ gl%‘t rlﬂﬁiﬁa 86 8F FRReES 8¢ fopd Rt AN BaVERt ween
the print dengthevidddisappemtimetely nmebk so hlzatshe surthcepdf the vabtare fhe dri ve
Means may be'co ﬁﬁ%&@or&%tﬁ&hﬁrﬁﬁﬁm%f £'§1i%‘t'eg.ﬁed @rl(;@&%lﬁé‘tﬂvﬁﬂb% rate of
from about o. @ gg%tl ul ar six, "cal or” prlntlng
25 i's being W%%té h%tr‘i ich theigfa g? Oiﬁlb VeR agins and, i f
twel ve "gpl Qrommnnucmrtmmmthshé)érymg fhitlds dlsa depdnelemiedn ttm;ramjaxev}n«th thmg/vebt he

printer at %B%S%f)gdléﬁﬁgéﬁﬁhf@tel y 0.8m's. The term"color” in this

specification iInc erent . colored inks visible in the vi S{a]g%
spectrum as wel | Tag dryARs ssrBniia indudastiipast phe xailer e sidplleagione raltrout
vi si bl e onl yet Beihpariafféditatie splecsfribiapriater] Plefédakht itheadriedneans includes

two roller sets, a first roller set being arranged at the inlet and a second roller set
20 being arranged at the exit of the printer.
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 means may be operable to drive the web through the feed path at a
rate of from about 0.5m/s to about 2m/s. More particularly, if six "color” printing
25 is being effected, the web may move at a rate of about 1.6m/s and, if twelve "color"
printing is being effected, the web may move through the printer at a rate of
approximately 0.8m/s. The term "color" in this specification includes different
colored inks visible in the visible spectrum as well as ink which is invisible in the
visible spectrum but visible only in the infrared spectrum, an ink fixative and a
30 print media surface varnish.
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 supply means may include a supply duct arranged alongside the feed
path, the supply duct including a connection means for connection to a source of
35 the drying fluid.
The duct may have a length approximating that of the feed path. The duct
may have outlet openings which direct drying fluid transversely to a direction of
movement of the web along the feed path.



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

i nk on t meOop2223r0 nedi a. The supply nmeans may incl ude a sup@rmudeetooar r anged
al ongside the feed path, the supply duct including a connection neans for
connection to a source of 35 the drying{fluid. The duct may have a |l ength
approxi mating that of the feed path. The duct nmay have outl et openings

whi ch direct dryfhegldct tiag benarsged slehysid®amimtier aatficent ofie ofhesidentvallsf t he
web al ong tgﬁhe%gﬂlt&at'ﬁlen% Qﬁé é ZQ{eB\Qﬁ/ d%ltge?f)lq%tgg 9’1&&' ﬁd&@ﬁéi’ﬂ&#hﬁﬁ%h be

arranged alongS| e an_inn
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through which diedordingly bychavixys dfee@ phdisftapgrdximatelym mlatre rand feeding the

i nt I h d
Feedi ng ¥hoVebah 0 desirpt plgthiddefel ef?gd PR g ?‘ﬁ%?éé ﬁoﬁ&?%%“ﬁg of
i mages pri nisdacibiiptedeBiaayving ﬁleﬂ&@gﬁﬁ rgdsip thisymanner gk ﬁEe geLEdfied in
t hi s manner facllitgtedspeed printing is faci litated. Brief Descrl ption of the

Drawi ngs 10 The invention is now described by way of exanple with reference
to the acconpanyl ng dr aW| ngs in which: Figure 1 shows a three di nensional

vi ew of a pBrelbescripfiioq AAWIDES h the invention; Figure 2 shows a plan
view of y6he pri m}férlnvexﬂtﬁnﬁs guwaieacrm@vhﬁ/ m;sdf@gampl%wmﬂi réfiengd fother;  Figure
4 shows an chd Vi ew Odr r| n er, Figure 5 shows a three dinensional view
of a print e FCOIRARY NS 3 "Wi th one enbodi nent of the invention;

Figure 6 shows aFlglkﬂeéeShQWﬁ”@ﬁbre@rﬁhmer@WlMGVHOfmeIm’fér, in peqordarica wiltidedance
20 with anogmhugﬂbodl ment of the invention; Figure 7 shows a three
di mensi onal vi ew,of t rinter_incl n ts fluid connections; Figure 8
shows a detaile g‘tlrr‘i"rr"esglog*fsr"f‘é?]@?&lr‘?gl f\Lﬂq Rﬂ%‘!fe Upart of the printer;

15 Flgure 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;
Figure 8 shows a detailed, three dimensional view of part of the printer;
Figure 9 shows a three dimensional, exploded view of the printer;
25 Figure 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;
Figure 13 shows a three dimensional view of one of the print head assemblies
of the print engine;
30 Figure 14 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
35 inits open, non-loading configuration;
Figure 17 shows a three dimensional view of the loading mechanism in its
non-loading configuration; and



Figure 9 shows a three dinensional, exploded view of the printer; 25 Figure
1o shows a three dinensional view of a print engine of the printer; Figure
11 shows vO szex3vonal end view of the print engine; FigurePQPASH@I®I0 on an
enl arged scale, part of the print engine; Figure 13 shows a three

di mensi onal view of one of the print head assenblies of the print engine;
30 Figure 14 shows a three dinensional, exploded view of one of the print
Iheag assenbl i e3?1gﬁ}eg8rshow5a$lin@%ﬁmelmmd Japlodsd diewwfale lwladimgpr i nt nedi a

oadi ng mec ' its | oading configuration; Figure 16
shows a secpﬁgjrlla rﬁl é{s@(?aéi\?vﬁ%&tnt%{% {ca))éldl ng mechani sm of gt he pri nterg 35 1in
Its open, non-| oadl ng configuration; Figure 17 shows a three dinensional

vi ew of t heDetsltidesteiphiani of thé Drawinigsnon- | oadi ng configuration; and WO
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mol di ng 122 peasluatieh of theprivtectp. afachabptk waldingmz2zhescd slptinjwhigh an24 i s

received. The, llfgaﬁ%h@gegigcﬁ%fmqg§e(ﬁlvgaane 26. Internal conponents of the

rinter 10 are gu rted on 6
P ’lshe ous}ng 12 surrounds h frame26. Internal components of the printer 10

are supported on the frame 26.
Opposed cheek moldings 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,
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 together to form a stack 40. In the
25 embodiment illustrated at Figure 5, the stack 40 is arranged on a support table 42.
A lowermost printer 10 in the stack 40 is locked to the 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 a 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 other 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 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
achieved.



Opposed cheek nol dings 22 at each end of the housing 12 support a guide 20
roll er 28 adjustably between them Thus, each cheek nol ding 22 defines an
arcuate w0028 within which an axle of its associ ated rpCT/AUIE@0DE

recei ved. As described above, it is intended that, for commercial printing
applications, a plurality of the printeggys 1o will be used together. As
illustrated in Figures 5 and 6 of the drawings, the printers 1o are
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the preateeacitotbee end of the stack 40 being | ocked to an end plate 51 of
the framework  Each printer includes a print engine 56 made up of a pair of 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
to twelve colors. As will be described 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 through 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 matter.
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



49 via its locking feet 44. Adjacent printers 1o in the stack 40 are | ocked
together by inserting the locking feet 44 of one printer 1o into the
appropri AWeohzdles 46 of the adjacent printer 10. A contrpPCT/AONE@I080 54 | s
provi ded for controlling operation 15 of the printer stack 40. Each
printer 1o comuni cates with its controlder and with other printers in the
stack 40 via a USB2 connection 50 received in a double USB port arrangenent
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A ti 66..i I t t.he ink upling. Th t
615 rccai ved (TAAIGRE BIIUBEARrY BT He! S PRELE HOGRECISDST * ong of

t he cheek noiddding2Zdppdtimgdheniricospling 2% alsopppperds ab/S&icontroUPCBYEF. 70. An

air hose 72 (Fi ' ' : : [ t he

print engine gl%:{ rzr%t.é;??gﬁs%? F%%%%?ﬁ%&fggeﬁﬂgﬁéégg% &Egﬁéﬂ%tl rint

head assenbfieddl byackefs100, 382 grounkas apippd eﬁ‘é‘f%‘é&?e Olyt FP@Pergssenbl y

74 i s magnt efliletroder assémblyenad Rath nixgaliraciteeiod,Qo2Fhppertd drey of thspenbl y 74
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driven by a [ a netal bracket 82. The netal
bracket 82 WO 0JVEexaig epgie/000 foaomin greater detgilin Sigawesnp g 120f i pondi ng
bracket 84 dtawing®PRO&&driBedlalive] the pridit kAgind$6MpYisesévo Hewackets 82
R
the rol Per &serabls godde hidsd arigiing éo botlfeste®Indrtherarondy, the paper 48 passes
between the print head assemblies 54. The brackets 100, 102 support the print
head assemblies 54 and position the print head assemblies 54 approximately
o.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 a closely controlled paper to print head gap.
Each print head assembly 54 comprises a first prfnt head 104 and a second,
adjacent print head 106. Each print head 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
35 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.



5 drive notor go and a driven roller 92. The rollers 86 and 92 are
supported between netal brackets 94 and 96. The brackets 94 and 96 are
secured twODh22376 rane 26. The bracket 94 al so supports theCHAUMW/OYM The
drive roller 76 drives the driven roller 78 via a set of helical gears 132.
A simlar arrangenment applies in respect/-of the roller 88 and 92 of the
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assenbl i es 2 support the print head assenblies 54
and position theEgeh RQBﬁéﬁdﬂQs}B@mSﬂé@ mintgppinexrnaelery (PBCLGasart from

the web @f papediaed méfﬁd)xi_‘y ddvREANGE The méthoRBddvicak | ¥8 adjdyahesk Pyidofhe
brackets 100, 102 tQ &f@{l\g §onstant spacing with varying paper thickness.
25 In addltl%cﬁességewm % @%%PBed in greater detail bel ow, print heads
of the print heZdeasaldingi@ef wh@@tbgacgwﬂlgthbfosm stppaitddow thefragpose

proximty tOldd‘IQOQ{;ﬁun@‘nﬂﬂ;ﬁqu'g(ﬁl%ufee@gﬂ ting in a closely cont rol | ed paper
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further, 15 s Thedpringengine 5foc@@pnised thetsvolirinthead dsseorblies amdA&D&VlOIHb’d 106. 2,
Cont ol | 0 By B B R e e
roaul o5 104 i hrad 8ot RS Sasiitend FugaE R aroARAP S e R bad
second pri ntedpsieaititie pdairbaPEB), 106are SLR@Bhsdlahﬁlgarlanmuimaimdgml cate with

i nt head 114.
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These fl ex of the
modul es 2004, the Prigd hﬁaééepiwaqut@ée 2 The axqya epnqrﬁtm Réeash @@dmgam% 8958. The
t erm nal padmdihﬂs@f@omaiume@&h&l approxigenéstbpoofthe gadiasisf theebllers 76, 78. This

design of the print heads 104, 106 allows for close proximity of the print head chips
112 to the rollers 76, 78 resulting in a closely controlled paper to print head gap. In
so 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 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.
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 118. Instead, each print head assembly
54 can print the twelve "colors" having the appropriate "colors" 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



shown) of the PCB's 108, 110. WO 02/22370 PCT/ AU00/01090 -7 It is to be
noted that the noldings 118 are mrror imges of each other, each having
ink inlevo12232@ a free end thereof. Ink is fed in at onPCEHAT0@61090

i nterconnected noldings 118 only so that the inlets 120 not being used are
pl ugged by appropriate plugs. Also, the8PCB s 108, 110 are mrror imnages
of each other. 5 This reduces the cost of production of the printer 1o and
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desi gn of tbﬁnmleﬁtquQ&d@dﬁilQésol@l@orﬁ&drﬂY&sachMe&bf?%@vdbrvﬂﬁﬂm)ttﬁﬂ s thBgespr i nt

head chi h ol 7 resul ti in aclo ntrolled
pggerct Iop;rl n%gﬁt"%é(g %8farw 1?1w1<§8 gg}lﬁgn?wl%’r%%%ﬁé&wrﬁbﬁr ée ;ﬂ??nts in a
porti onlaf ﬂ@@llﬁb@éé@ emmtqu@e bmeide. 25 resulting in a nore accurate

deposition of imnkadaRps, ﬁﬁtﬁeha)wﬁte&%loéﬁ Bdffé%é&ﬁ{@qsg?és%l Cl&Gaple¥ 1 N
Figure 12 of theﬁrawl adf ace t each

rr
print head %?ﬁ%“ %C?rbbeg?lglé@aﬁ lméﬁbf rPB“@ﬁéocﬁﬁYhP Q@é%l p 112 fromthe
air hose 72. WtIhIStanﬁosnaandadagm’tm arpbuprofmerhexyd 28 ssetalidd @sedolt boaid her si x

colors or 268 4YElsppheltRinSdRAIAR. B thBpetterY DS L g CRUIbSutEinkePe

print ed t hggges For example, for offset press replacement, then 16 megabytes per memory
module is sufficient. If the amount of variability on each page is limited 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
need to be installed on each board 108, 110 to give a total of 4 gigabytes for the

25  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 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 fixative is used in one of the ink
galleries 136. In addition, warm air is blown into the interior of the printer 10 from
a source (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

35  warm air over the paper 48 exiting the print engine 56. Warm 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.



duplicated in the print heads 104,106 of each assembly 54 by having the
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st a
to giv 29 t%ﬁ% blB:fne téﬂ% gg'}/efroﬁeiea%]éng edge of e paper 48 is fed between the
belts 152, is grabbed by the belts 152 and is fed through the printer 10 to exit

through the exit roller assembly 86. Once the paper 48 has been 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 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
modules can be arrayed in combination with inserting machines for published

30  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.

Each printer 10 is provided with its document printing requirements over the

35 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 memory allowing completely arbitrary selections



25 print engine 56. This allows around 2,000 conpletely different pages to
be stored digitally in the print engine 56. The | ocal buffering of the
dat a al sové aveids3g at es hi gh speed printing by the printerBCLAUNO®IGpaci ng
between the print engine 56 and the exit roller assenbly 86 is
approximately one netre to allow for a of®e second warmset ink drying tine
at a 30 web speed of the paper 48 of approximately 0.8 netres per second.
To facilitaP® 3RageRy Dase baws. pFhisakevs tegaintiog of hetieapech sfcatdiezfcs xadi ve i s
used in one nodgatines ihich 38 highly @stcidfied fd¥ cadldidaagn, warmair is blown into

the interior of L r:.lo.from a r.ce (not shown) connected to an
air inlet 140 }Fl:ttgeﬁlrl,g?ef?b geicha%%dnb%ﬁ)errs?fbgssi(ﬂ%ﬂ? ﬂger‘?fé that mumareys aiRHeRs cat es
with a nmet aPRg{qr medificatippsrighy wady toihie diventionss shevish therspedfic over t he

paper 48s5exketibodiridres pritholut @&gHrite 88m WalsBriidr sl i

interior of d%&?'b@fli %gb&g ggég S .%)f %%glé%% isgo%e?éf@. I\a’gﬂlnﬁ 552[8130%)&& he
housing 12 o _the DI Ater 10: Nyl 86 Bogeredgn gl gespertst er i n
i ncl udes a pf ilystraEyg and peidiesigicieehani sm 150 for | oading the paper 48 into
the interior of the printer 10. The | oadi ng nechani sm 150, conprises a
pai r of opposed endl ess belts 152 (shown nore clearly in Figures 15 to 18
of the drawi ngs). Although not illustrated as such, these belts 152 are
foram nous to 5 enable the warmair ducted in through the duct 144 to be

bl own through the belts 152 over both surfaces of the paper 48, after
printing, in use. Each belt 152 passes around a pair of spaced rollers 154.
The rollers 154 are held captive to be vertically slidable in slides 156.
The slides 156 are nounted on the frame 26 of the printer 10. 10 Each
roller 154 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 block 162
so that the arns 158 are connected to their associated traverser block 162
sci ssors- fashion. The traverser block 162 is, in turn, nounted on a | ead
or worm screw 164. The worm screw 164 is rotatably driven by a notor 166
supported on a bracket 168. 15 The rollers 154 are driven by a notor 170
(Figure 18). Wen it is desired to |oad paper 48 into the printer in, the
mechani sm 150 is operated by a paper load button 172 (Figures 1 and 8).
This causes the roller nmotor 170 to be activated as well as the notor 166.
Rot ati on of the notor 166 causes the



traverser bl ocks 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 bavowmmithe belts 152, is grabbed by the belts 15PCuHAH0/61096d
through the printer 1o to exit through the exit roller assenbly 86. Once

t he paper 48 has been | oaded, the direotton of the notor 166 is reversed
so that the traverser blocks nove in directions opposite to that of arrows
174 causi ngWHELBEMEs 152 to nove to the 25 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, cordi.ngl y neans of the
invention, & nodUHe %}qllf’ﬁlg?t%fi‘@ﬁ%&égﬁoﬁlﬁ ng@éﬁ%ﬁ%@‘?‘ﬁ%a&ﬁoﬁtaﬂﬁﬂ’ speeds
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ot her printer noddiiesmemstfhedgviagithaivel tlkreugiptherfeet path abh prédetqragesd whi ch
woul d  nor nplibyadle printed by the out of operation printer in. Each printer

lo is provided with its docunent printing.r qeutjr ments over .the 35 USB2
communi cat i ons r?esc%:l}kmf’%rﬁs@ﬁpm 10@(“1@%1%{ F?‘iﬂﬁtgfﬁbﬂp B¢ B &Such as
t he consol eflil oval ableashumetsorfaenafityic o@paci ty of each printer 10, tens of

t housands of inmages and text bl ocks can be stored in nenory allow ng
completely arbitrary selections WO 02/22370 PCT/ AUOO/ 01090 -1o0 on a page
by page basPs. THe€ainmert of slaimpaiinwhich the priaterds 2 pagavidth printsr byjies and
magazi nes \é\@hnﬁe@a@agéx@ﬁuyll)fmﬁé@m@ﬁdaﬁg@ﬂ p@%ﬁﬁaf@t&h@@ﬁlet Ard M &tit, Bge feed 4/
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enbodi mdhts without departing fromthe spirit or scope of the invention as

broadly descri be@ eqhiignéiteseRimehediifeiededitE of tHeataf MiRis t 0 be
considered in_all ects as illustrative and not restrictive. WO
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02/ 22370 P(ﬁ?&{%’ﬁ?ﬁf@&)‘net}‘h- VWE CLAIM 1. Drying equipnment for a printer
for aiding drying of a printed inage on a web
4.  The equipment of claim 2 in which the drive means includes at least one
20  roller 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
first 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
30  web through the feed path at a rate of from about 0.5 m/s to about 2 m/s.

8.  The equipment of claim 1 in which the supply means includes a supply duct
arranged alongside the feed path, the supply duct including a connection means for
connection to a source of the drying fluid.

35
9. The equipment of claim 8 in which the duct has a length approximating that
of the feed path.



of print media, the equipnent including 5 a feed path through which the
print media containing the printed image is fed after printing of the

i mmge onw@exm3irnt nmedia; a drive neans for driving the wetGTAbpGuyho t he
feed path at a predetermined rate; and a supply means in conmuni cation
with the feed path for supplying dryingi2to fluid over at |east one surface
of the web. 2. The equipnent of claiml in which the printer is a pagew dth
printer havigg HredquipnentafghipW idtwhigh thetduehbasenthet opejegs whickidicete t he
inl et and agrgxs fluidipsn i IASH ' n the
print enginengﬁ% t he ei%?%@f§9§?m$ﬁ§hggﬁ?§%%nt 5?§g?gg%§%ﬁ$ﬂﬁu%§%ﬁgﬁhe

|l ength of the feed path is approximately 1 netre. 4. The equi pnent of
claim2 in which the drive neans includes at |east one 20 roller set, said
at |east one roller set being arranged at the inlet of the printer. 5. The
equi pnent of claim4 in which the drive nmeans includes two roller sets, a
first roller set being arranged at the inlet and a second roller set being
arranged at the exit of the printer. 25 6. The equipnment of claim5 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 equi pnent
of claim6 in which the drive neans is operable to drive the 30 web
through the feed path at a rate of fromabout 0.5 mls to about 2 nis. 8.
The equi pnment of claim 1l in which the supply nmeans includes a supply duct
arranged al ongside the feed path, the supply duct including a connection
means for connection to a source of the drying fluid. 35 9. The equi pnent
of claim8 in which the duct has a |l ength approxinmating that of the feed
pat h. WD 02/ 22370 PCT/ AUOO/ 01090 -12 10. The equi pnent of claim8 in which
the duct has outlet openings which direct drying fluid transversely to a
direction of novenent of the web along the feed path.



