1 PRINTER WTH I NK DRYI NG FACILITY Field of the

I nvention This invention relates to a nodul ar printer.
The invention relates particularly, but not
necessarily exclusively, to a nodul ar conmerci al
printer for effecting high, speed, digital,

phot ographic quality, co rcial printing. The
invention relates specifically to a | oading nmechani sm
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applicant's previously proposed Memjet ommerc1a ;P nter.

Summary of the Invention
According to the invention, there is provided a print media loading mechanism
for a printer, the loading mechanism being configured to feed print media in a feed

direction and 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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into the printer; and MCP19-SG 2 a di splacenent neans
for displacing said surfaces relative to each ot her

in a direction transverse to the feed direction, into
abutnment with each other when | oading of the print

media is required and for displacing said surfaces out
of abutment with each other? when | oadi ng of the print
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effect Xlsplacement 0 salg l?gned roﬁers in sa¥ direction transve¥se to the feed

direction, the driven members being connected by a connector to their associated,
aligned rollers. Preferably, an elongate drive member with its associated driven
member is arranged on each side of the belt.

The drive member may be a 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 each connector may be a scissors connector connecting each traverser

block to its associated, aligned rollers.
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traverser block nounted to be displ aceabl e al ong the
worm screw on rotation of the worm screw and each
connector may be a scissors connector connecting each
traverser Dblock to its associated, aligned rollers.
MCP19-SG 3 Brief Descriptign of the Draw ngs The

i nvention is now descri bed way of exanple with

Br%ﬁ'ﬁﬂs&ﬁiﬁlﬁo%@fmmraaﬁﬁmanyi ng drlavvi ngs i]p whi ch:
igyre.l shows a three dinensignal vjew.of .a printer,
1O 3BE SR appt b ety o RempleEres el 8 1
acﬂnmanying\&rmﬁinghm\phib}n:t-er; Figure 3 shows a side view
0 r | . '
ori ST e e il WP AR, 1 SoBlnd Vi e
inygnfiper stack, in accordance with one enbodi ment of

t hep|AUENEHWY a STV &F (ROPMEeA three dimensional view

of a printer st aéek" in accordance with another

enbgtﬁwgﬁhoé’fsat% VigWer theobfintels gure 7 shows a t hree

di nEigaf@Mﬁiow&L@WnafviéSme%meipﬁh&(tj; i n_c: ugi ng its fluid

conpections; Figure.8 shows a ai LLthree .

i nERCte Ao s AR O Vet e sdeRe B gpapdanee with
ons bmbedimenhofghe tivestiei;onal , expl oded vi ew of the

pri ; r J

by i Dl 6 Qi nd g GRG0 AR (HIRRNRAD stLitile i
ancibenqefrodimeni@f thedwvasttionhe print engine; Figure 12

S hoPBureNstfvs A thide Gt ettdabvieRAdtith@pridtbEinBluldiHg i THide;

Flgure.13 shows a three dinensional view of one of the
COMIeFHNShead assenblies of the print engine; Figure 14

sholiguee § shoee adletsiled) threel dimengibrad edwofepartaff tiegrimaér; t he

pript g es: .Fi h j.onal

Pl Byl hor R INRIER dhinsidiaf e hode RN % BAREE O he

pr i Figare, 10 shows o thrga dimensioonk igwrodeipoint erginpiefethg pristatws

hieONAhows d8etididl &ld ¢i§\§ of iRArg epgifdlani sm of the

as
printer in_ 1ts open, non-[opadi ng_confl guration;
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;

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 in
its open, non-loading configuration;

Figure 17 shows a three dimensional view of the loading mechanism in its non-
loading configuration; and

Figure 18 shows a three dimensional, exploded view of the loading mechanism

in its loading configuration.

Detailed Description of the Drawings

Referring to the drawings, reference numeral 10 generally designates a printer, 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 detail below
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Figure 17 shows a three di nensional view of the

| oadi ng mechanismin its non- | oading configuration;

and Figure 18 shows a three dinensional, exploded view

of the | oading nmechanism in its | oading

configuration. Detailed Description of the Draw ngs

Referring to the draw ngs, Pef erence numeral 10
foﬁ%@ﬁﬂg high @p@ugﬁ%&ﬁsm@ot@g@m@ Gualith, co&ﬁﬁ&&ﬂapt@mmg tArrays of
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fjrét side wall 18 and a second, opposed side wall 20

IeCe¥Qure 9). Each side wall 18, 20 terninates in an end
capThe hatseek 2rentrdimds a 28ne Za.c mterhaladompohelitngf th2 prister 16 are

G%Hﬁ' he costs of production of the printer
Sup%%%%ggﬁﬁec ee 2érml di ng 22 has a slot in which an

appPpeesed eheekpealimgs 22 aeach epd,of the housiag 2 sUpPpHe guide roller
28 H&ﬁ'ﬁé‘rthﬁlg b&Rve%H il NHRus eidhmelz@oldlﬁg 27 8ctines anBRSR skt 30
g]@ f10 ar e d ﬂ%oz% ted on the frane 26.
W“&f'p I? Hs PRfoRigtedTo dALICRAY of the housing
12 As ﬁmflbechal@we deisrintehéed th2i fadjomseadblyprivingapplidatiens, a

pluraﬁkfi of fi ﬁerse %wﬂftg it?zéetlge?f 'A'gefﬁ s"i'%te;ﬁgﬁ ?gu?ezsﬁ e?rgd é)’ Qf the

aSSOCIl at e
dramdngsi thedmnms tHeaterstagked @ggﬂw toiform @ stapk 40.dbuthe kabodigant

111u§ﬁ‘£'€€§ ﬁﬂbl@hre@" 'tlfé@t%ﬁ @H?g}r H%ﬂ% suﬁporP{aneaﬁb LA 1QRberidost

t t ed
pribier L) b SaAisdackerdo e bl Ad by e pf lofk e doet 44 i the
: nﬁt%lal?(b( te'ljhe{ eelEhp &et 49 of @a[dm stalr)]@ha?k pﬁiﬂtd‘es hoid e serk qd iafee Nt
rat e e acC a
recglefséia} 120Gl hotls Wi R ira Sl pitgter T FAATAGO 0L o 44
hasObdysndtditiegisd that, inheh il foorid isyinseetad sntobnd aftthe hgles 46 bf the

subi‘%gﬁtgpﬁrl?& orhid {;1%“42185 thg—la?ﬁgl Iﬂé;kﬁé“g q&g&ar g HinéRGhas locks

uent prin rece I'ved
the a@wmrmt@d Omv)utle@smt tonthg seljpeest panteulf ecthatablg 4t er

10. Aﬁﬁfﬁgtrité’&iﬂ MGurledf tﬂéfdra%‘?gsatﬂé%:}‘i‘ﬁfb‘?i 10, 'v@Ke‘n'&glcﬁéH

t hat Qt 44 i1s inserted 0
horjzentall y41@a¥)}'>e pfefgt with respect to each other by ﬂ)ckmg nhe lockmg ?eet 44 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.

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 are vertically

aligned with respect to each other.
In Figure 6, another embodiment of the stack 40 is shown. In this embodiment,
the printers 10 are arranged vertically and are spaced horizontally with respect to each
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subj acent printer or the table 42, as the case nmay be,
a quarter turn of the foot 44 | ocks the upper printer
10 with respect to the subjacent printer 10 or the
table 42. As illustrated in Figure 5 of the draw ngs,
the printers 10, when st ack%d hori zontal ly, may be
offset wwth respect to each>other by | ocking the
othedC ki the ef(ﬁﬁple‘il‘lus&fatedolﬁ?)epm fxtfed ink® ehdh Rirltdt€ 0 at an upper end of
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pr| ter opr ] at | es
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{
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In addition, a snmlar ex1t roller assembly 86 is provided at an outlet end of the

printer 10. Once again, the roller assembly 86 has a drive roller 88 driven by a drive
motor 90 and a driven roller 92. The rollers 86 and 92 are supported between metal
brackets 94 and 96. The brackets 94 and 96 are secured to the frame 26. The bracket
94 also supports the motor 90.
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each print head assenbly 54. Ink is fed to the print
engi ne 56 via an ink coupling box 58. The coupling

box 58 supports twelve ink couplings 60 thereon. |nk
hoses 64 are coupled to the coupling box 58 via the
coupl i ngs 60 and connunicatg with the print head
assenblies 54 of the print engine 56 via an ink
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ofﬂﬂaprmtbngiﬂesa drive roller 76 and a driven roller 78.
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f the rol]ler 88 and 9
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Orlbégécri@w@@ﬂgﬁjd%q}ff LB élh%%myf &ﬁEé:Q %oﬂiolfeﬁ%‘} a%rst

pma%exs@tlt haped (B@G3) K8 poimilar brﬂ@e wpdelse 1042 apd HRGk4 are coupled
togemeeard dre sorﬁﬂoueafbytafsec&fdl PHntRINGIOR befrd (PUB) R10.NPCB's 108

56 .Is shown reater detail .in F
o 84 it St bl Bl AR bt B 1V e
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onsth 0 ena
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
having 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. Also, the PCB's 108, 110 are mirror images of each other. This reduces the cost
of production of the printer 10 and also enables rapid and easy assembly of the printer
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sided printing to be effected. In other words, the

paper 48 passes between the print head assenblies 54.

The brackets 100, 102 support the print head

assenblies 54 and position the print head assenblies

54 approxi mately O.75nn1apa5t fromthe web of paper

48. This distance is autonmat'ically adjusted by the
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resu % osely contr paper o print
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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 or two 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 at a printing speed of up to 1,360 pages per minute at a paper speed of
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102 via an end plate 130 (Figure 13). The print engine
56 is shown in greater detail in Figure 11 of the
drawi ngs. The print engine 56 conprises the two print
head assenblies 54. As previously described, each
print head assenbly 54 conprjses two print heads 104,
106. Each print head 104, f06 has a print head chip
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communicates \mtg a metal air <§Juct 144 (Figure 9) which blows the 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.
The printer 10 includes a print media loading mechanism 150 for loading the
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 15 to 18 of the
drawings). Although not illustrated as such, these belts 152 are foraminous to enable
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at a printing speed of up to 680 pages per mnute at a
paper speed of 0.8 m's. The high speed is achi eved by
operating the nozzles of the print head chips 112 at
a speed of 50,000 drops per second. Each print head
nodul e 104.1, 104.2, 106.1, _106.2 has six nozzle rows
per print head Chlp 112 an@ each print head chip 112
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15C5ach Pintdr §6s frovided with its document printing requirements over the
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 on a
page by page basis. This allows the printing of matter such as catalogues and
magazines which are highly customised for each reader.
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pair of opposed endl ess belts 152 (shown nore clearly
in Figures 15 to 18 of the draw ngs). Although not
illustrated as such, these belts 152 are foram nous to
enable MCP19-SG 9 the warmair ducted in through the
duct 144 to be blown through_ the belts 152 over both
surfaces of the paper 48, affer printing, in use. Each

bel 1t v&iﬁaaera@pﬁee&t@fw%o@s pkilled &f the aﬁam nu@let s Slaﬁgtfbns

e raql s 154 ve t rtica
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illysgrative and ot sestrigfivéck 162 so that the arms 158 are
connected to their associated traverser block 162
sci ssors-fashion. The traverser block 162 is, in
turn, nounted on a |l ead or worm screw 164. The worm
screw 164 is rotatably driven by a notor 166
supported on a bracket 168. The rollers 154 are driven
by a notor 170 (Figure 18). Wen it is desired to |oad
paper 48 into the printer 10, the nechanism 150 is
operated by a paper load 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 into
abutnment wth 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 10 to exit
through the exit roller assenbly 86. Once the paper
48 has been | oaded, the direction of the notor 166 is
reversed so that the traverser bl ocks nove in
di rections opposite to that of arrows 174 causing the
belts 152 to nove to the 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 nodul ar printer which can print at comerci al
printing speeds is provided for the printing of
docunents. Several nodules can be arrayed in
conbination with inserting machi nes for published
docunents, such as magazines, wth variabl e paper
wei ghts. In addition, print nodule redundancy allows
paper splicing on a stopped web with no down tine as
the other printer nodules in the stack 40 take up .
printing of the pages which would normally be printed
by the out
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of operation printer 10. Each printer 10 is provided
wWth its docunent printing requirenents over the USB2
comuni cations network (or optional Ethernet) froma
work station such as the consol e 54. Al so, due to
menory capacity of each printer tens of thousands

of images and text bl ocks ﬁ bf stored in nmenory
all ow ng conpletely arbitra 3 sel ections on a page by

page basis. This allows the printing of matter such as

VS?CEM’ME‘ES and magazi nes which are highly custom sed
r each reader. MCP19-SG 10 It wll be appreciated

by persons skilled in the art that numerous variations
1anqu5nnf@g1cf tions may be made to the invention as
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r @ladt other when oading of themyint media has becn complrate
wherein the air duct provides air onto said print media as it passes through said housing.

2. The printer of claim 1 in which the belts are foraminous for enabling drying fluid to
circnlate through the belts over surfaces of the print media during a printing operation.

3. Theprinter of claim 1 in which each belt passes over a pair of spaced rollers, the
rollers of one of the belts being in alignment with the rollers of the other of the belts so that
rotational axes of said aligned rollers extend parallel to each other and are spaced from each

other in said direction fransverse to the foed direction.

4, The printer of claim 3 in which the displacement means acts on the aligned rollers of
the belts for urging said aligned rollers towards each other when print media is fo be loaded
and for moving said aligned rollers away fram each other when loading has been completed.



direction transverse to the feed direction, into
abutnment wth each other when | oading of the print
nmedia is required and for displacing said surfaaas out
of abutment with each other when | oading of the print
medi a has been conpl eted; wherein the air duct
provides air onto said prini2medéia as it passes
t hrough said housing. 2. The printer of claiml in
whi ch the belts are foram nous for enabling drying
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direction transverse to the feed direction, the
driven nenbers being connected by a connector to their
associated, aligned rollers. 6. The printer of claim
5 in which the drive nmenber is a worm screw, each
driven nenber is a traverser block nounted to be
di spl aceabl e al ong the worm screw on rotation of the
worm screw and each connector is a scissors connector
connecting each traverser block to its associated,
aligned rollers. 7. The printer of claiml further
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allowing the exit of air provided by said air supply.






