1 MODULAR PRI NTER AND PRI NTHEAD ASSEMBLY THEREFORE
Field of the Invention This invention relates to a
nodul ar printer. The invention relates particularly,
but not necessarily exclusively, to a nodul ar
commercial printer for effecting high speed, digital,
phot ographic quality, commercial printing. The
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printer, the print head assembly including

at least one print head molding which supports an elongate print head for
effecting pagewidth printing, said at least one molding defining at least one ink gallery
for supplying ink to the chip, at least that portion of the molding carrying the chip
being arcuate when viewed end-on to define a receiving zone; and

a feed means arranged adjacent said at least one molding so that a portion of
said feed means nests in the receiving zone such that the print head chip lies within
the footprint of the feed means.
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MCP20- SG 2 Preferably, the assenbly includes two
nmol di ngs, each of which supports a print head, each
nol di ng havi ng the sanme arcuate shape when vi ewed
end-on and one of the noldings nesting within the
other, at least the print head chip of said one

nmol ding being within the footprint of the feed neans.
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The invention extends also to a print engine for a printer, the print engine

including

a first print head assembly, as described above; and

a second print head assembly, as described above, arranged in opposed, aligned
relationship with the first print head assembly.

Brief Description of the Drawings
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relationship wwth the first print head assenbly. Brief
Descri ption of the Drawi ngs MCP20-SG 3 The invention
is now described by way of exanple with reference to
the acconpanying drawi ngs in which: Figure 1 shows a
t hree di nensi onal view of a pri nter, in accordance
wth the invention; Figure 2 shows a plan view of the

pri nter ; u si de Vi ew rinter.:
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i me P ani sm
in i Fgufa)hﬁjslmgzs @ahfet gimatsiomal 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

for effecting high speed, digital, photographic quality, commercial printing. Arrays of

MCP20-SG



Det ai | ed Description of the Drawi ngs Referring to the
draw ngs, reference nuneral 10 generally designates a
printer, in accordance with the invention. The
printer 10 is a nodular printer to be used in
conbination wth other, idengical printers, as wll be
described in greater detail below for effecting hi gh
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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.
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of serially aligned holes 46 is arranged adj acent each
cheek nol ding 22. By appropriate selection of the

hol es 46, the requisite degree of offset, if any, can
be achieved. The offset stacking of the printers 10
all ows print nmedia, such as paper 48, to be fed from
unwi nders (not shown) into each of the printers 10 at
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In addition, a similar, exit 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
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22. The sane insert 24 supports an air coupling 70. An
air hose 72 (Figure 7) feeds air to the print head
assenblies 54 of the print engine 56 to nmaintain print
head nozzles (not shown) of the print head assenblies
54 free of debris and foreigs matter. Aroller
assenbly 74 is nounted at an inlet end of the prlnter
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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

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
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and 78 resulting in a closely control |l ed paper to
print head gap. Each print head assenbly 54 conprises
a first print head 104 and a second, adjacent print
head 106. Each print head 104, 106, further, is made
up of two nodules 104.1 and7104.2 and 106.1 and
106. 2, respectively. The nodules 104.1 and 106.1 are
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h 108, 110. It is to be noted
F%g% n}%ﬁl%%[l)lgkﬂ d%XJngar e mrror inmages of each ot her,
eachThemaldigg il h8<0f sich puntizadasseabily sbissnppartedrondhe friumie

erconnected noldings 118
105 fﬁdﬂaaﬂ@ﬁd?ﬁ% 1?ﬂl g%isué ﬂ% not bej ng_ used are plugged

onl o that
by aEB? BHRS cpeEmemeps shosen in aquswetw igdigurpdl pEthesirapiags.
”Ilﬁ@)rlat éngihd § @éommsiﬂle%vo paighh&dReemblih S41 ad lp%iﬁods

f f.th 10
E23osSisabl B Hend Brspbly S RillsE e B he s e T ROER
le@Bhfaﬂdd 041 Décimsmpring heagl ohipp hl asstciaed theremith. allegrindhead

ak! ' t i 2
<0918 ot 8 el 0 ROREE iy 10051 Sy SHOAGR. Bt Kion

Oiéw maldmes 4 8.1 dbe cdagdogiannat ceelymekding ht& which carriepthe print

hézbctap 12 asaQftal $Hc ARARE )Soﬂﬁ‘ﬂ' oF 8chldSidink e 8MRERr¥dius of

devjces,. 128 are.dynan ¢ cces
CH TGS P hich i o haef (B ool 013 Rlehdg Y. Dongryen of
tiedprirg headspl@d! Bib dlowsifer élbm’;ﬁ'oxﬁxﬁ@ oﬂﬂe?pmt&le&hclﬁpﬂl 12 to the

r@ﬁe% ? 3 { I?gumea én@egfr ﬁ?ﬁé# Se%pﬁF ﬂ)gérrgl\%h%(ssgja% hs?g oirilgnthe
P}Jnﬂmd elng ilh2 pgstsdo ﬁppﬂmftthea)apm whidhris tawéadsulting in a more

a@@u%ﬁ%éﬁ&ﬁwﬁ”of uﬁ§d1%b§¥h HH:?J ¥5er ghescribed, each print
head assenbly | se print heads 104, 106.
EachAs plﬂlrsﬁﬁteﬁ é%fae ibarly yoHeREs 2a9f B drewHEs AN ghamngl 138 is
aﬂ&ﬁgbdlaajae&ltteh@{ siitthBad diig 1P2 FaitfediB@bair €eh priddiadichiphig 2

ﬁlp ads 2‘LO4 106 are supported along a
O6h etabr ﬁ%? ‘edge portion of the noldings 118. The

edgeWithrthisamrapgenea bf pohtdiead asédblitd £h ettharrsixesoloher twelve

cgl']g')HEan b%%gflijdc:ﬁ‘ah Wlie}%gﬂ( dIdts ﬁllég& Be p;lipt%d ahedate dﬂﬁfc&l@eﬁ T the

f each as ara
print heads 104, 106 o each assembly 54 by havmg 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 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.
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curvature which approximates that of the radius of the
rollers 76, 78. This design of the print heads 104,
106 allows for close proximty of the print head chips
112 to the rollers 76, 78 resulting in a closely
control |l ed paper to print head gap. In so doing the
printhead chip 112 prints in a portion of the paper,

whi ¢ kI‘h%: ?nh%yﬁ 0 {e% n&i ggthaﬂ tvﬁmée sg}g é?o 1§ C“arﬂgo be printed, the

depositron o
printes SaR priviat ﬁowfefltmgéaﬁﬂlof iup tPilgif0eages mer mihete dt apapegspeed

8 1"
oﬁga%ﬂngsh?gﬁém%%eﬂfg’ cdéirsl %régtglﬁg ﬁﬂm%g{]tﬁ@ gﬂhteﬁ*gﬁ c%rsfgﬁéd to

opgite ?fradmnﬁlﬁé Seiier cRypdo 980 pages Retminylet arpRpRed @ﬁ 3 m/s.
pri nTho it s@saae‘abmeﬁedafy oRIdHME ftheShozzIe b1l point h¥kll cheps 112
%%p @@P nt ed. V(\gere six colors are to be
E?F%‘iegé’ 19 8 Oé’lsé’eﬁffﬁf’? ated in the print heads 104,
106 &Ghaclepuit hasd ewoidile 194.1HY0h02Vvi06d, tlﬁéZEhm‘.)smmbzﬂt €ows per
et Héaﬂci‘,h K104nd, Ja@l}l gﬁ&q}e%'éfu? 16 rcS{ngflge%d)Zt 1%0 zzles s to nravide

conveni e ce as vant
187,280 mezalen rer pgjater.1 4 will ﬁ»@tappr@cm@délmtpwmm thlmamber of nozzles,

fai S@mmipi/reiééluﬁaﬂ i b@éch%é%gd gmlvvne?OWItgﬁie&f 5 625hlﬁéédgg 91’%@ e
opriate or.s a

PRgIGs B‘? prs Wﬁhaﬂ@“f’éﬂﬂs st W@P&Sé.n}&m Eb‘P qeyment
tibe printed eide-byhsidke ar e nor rral l'y cyan, magent ah yeI | ow

and T nln I 3 en hav

fnk B Sion R EFR ARG BRdR pddl o o SRS, Bhoplex
d@@lm@twmeamnt@d@ttrdm Ifwﬂstheé‘pc@ﬂ&@afff;reddgmnt a, yellow,

bl ackis alk& ﬁ)terﬂi'ég ﬁﬁrt 1Rl éﬁ?oun?bf‘ ﬁ@llhof)hf%ex ﬁ&ﬂ’éd cﬁpéagfl %oﬁ{l 108,

infrared ink
12&% %H%gw%m% %ﬂﬁ@%f@eﬁrﬁ@ aﬁrbemgelrse%om@cl@é@w@es
f@fbxhh@le,, foruefset ;&ess reladedicht, tREel 8 ﬁe@ﬁ;y{b% Bt @emokyNBodule is

iétfﬁmen rI‘g?ﬁ;\n ri nt at blgigl nt I%&%ge@mge%t%ﬁp%toogg;gl range

of wiab@ ihtages rt1$éh ]&rmegabybe ipalsoudeduate.nHopeie for alilﬁlldaﬁons

waﬁfé ﬁ@@é@sﬁl%pﬁ%@ %fear{'n?irag dﬂ:fé?éﬂt nﬁed 13)gl o? B@S@ I?rl}ig ngf]htg bgl gh
d 0r1§aféblmm 08,0y 0 @péwaﬁut@tgl eftfegigalwidsdor & printengine 56.

TRis! dflowl %.ﬂgmﬁ by, Orl‘:b) ctlaillﬁ)éetélsr dﬁ‘f&&ﬁ%g&fm e sRPQ &i@ﬁﬂé' i§he print
seco
S 5‘9 hZE @Ci‘ HPR of gﬁ? B*é#so %FlﬂlFﬁteSH%%laSR?ﬁqi Bﬂ&tilzg Bititge
paatets [Wr.i nt head chip 112 conprlses 92, 160 anZLes to
P bor Wi spaliongiiech DRt cREhe B Y Blcoxirolir ssschfiyy g i
anmgmtely enpngire mwallmmfdm@ cme lsecond dvaom-sgt inkhirying timect a web
sﬂe%d @2hel ﬁ&ﬁm of%groxﬂﬁé’tﬁﬂo?ﬁleﬁfes é’e ‘%?&)n\ﬁ" %tfaafltawq(ﬂrgmg of

di nens docune
thePriNg ff@aefs?ra@ﬁ ByPaidgdhe fi iRatiygds Bsegrin opwet the inkogahleries 136.

Irpaddivicad wiasm la@rd abloymidiol t8E erdt®f (RSprintéraPUtdm a GOHRE Bibt
shown) connected to an air inlet 140 (Figure 1) via an air hose 142. The air inlet

m

communicates with a metal air duct 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
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docunents can be printed entirely fromthe locally
buffered data. It is also intended that the anount of
menory 128 installed on each board 108, 110 is
application dependent. If the printers 10 are bei ng
used for unchangi ng pages, #$or exanple, for offset
press replacenent, then 16 negabytes per nennry nodul e

dﬁrg\mnﬁéﬁf fA}lﬁioﬁEﬂ gotlt Jlu%t&?ef‘ﬂgosﬂnﬁ tggn,g\f)?ftsr g# are %%Fx%gtg)?lgg%?rgble
therwgae airdheled isthreghtihe dectil44 & bﬁoblaWaqthgh thedatty £52 over
Hoﬂf s@fé@éé &ahé piper 48\@?&? ﬁﬁk?rfgeﬁﬁuéée pages are entirely

ferent to 1 nay need to be installed

on egé?h bILF 22 BEGEES aﬂ@dtadaag qispaced geliars §94. 4Thy t9hlpiptldd are
Held¥ captiee @ benertsally REdHe in sTides 15, | TheSslide0 188 hre nfR8ted on the
1fo f’retfrql'k‘g dltf f E%ent pages to be stored digitally in

%nénjp ? p’%’ﬁﬁ{ 56. The local buffering of the data

al soEneridliet di4is nmugkedsp eaelent ofdni angp 158. t1he oppodeticad of each
aﬁ9-15§h§ qﬁﬁ@&b@gt eﬁ%&fﬁﬁglgpfvg?pﬁﬁf ﬂ‘)tO i %%a@?rsglﬁblgagltifso tPat the
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cond. To faC|L|tate d the pr.int
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gﬁl %exnln print engine 56.
ﬂ@%ﬁéﬂ sApei FREe hife fi}requoafoftaﬁews Artin @pngat;ae ﬂ?é%%ﬂ into
abiitmeanivith bddh dthert eleallilg edBd bf RO pﬂfer ub & RAWSIEn He Biits

1583 B RS PHERAER Pl Tbmdh Feshiniah heiamipSish s difpene
exit ecllensseinbly 84, Ohee the p:mee #8 hBs beEhdodded dhe diremvhaifitlsnmotor
I%égs eV SRS §ostﬁ tﬁe }rQ\?ér:{er ocﬁ?fﬁ%@%% @%kgﬁss?&%kﬁesto]tﬁgt of

nor e C ures
AR &Y %@@lrrgrtbeﬂbﬂgsl)ﬂ A tgytherposition sy it Bigursd 6 of the

dfeiRes. tTlﬁt‘é SRR tp'imﬁﬁé 8¢ BelfsOr2idPased RoaNAR & th 8ar

war m ai cf rough the duct 144 to be bl own
2R3, a[xﬁ’é’ 6}&1?@3?[ over both surfaces of the paper
48, Atdcedinplyi by m&gns ofnhmmentiiﬂlc b rielutar pARtepafiiBTan print at

BPRRGAARNE s¥ea® RIFEALOhor BeSprivit of ey S«
mpggles Taebsrayed lmaenlanetlmmln eﬁemmgmmnfcs forpublished
déaﬁn&ﬁé Qﬁ&r as 119ag1_a5ﬁ8§1 Wit \!'a%%bl%?ﬁg r%veﬂ%lﬁ@t ﬁldadagtg)%n P‘Hﬁr}godule

of posed
Y é O‘éﬁ Papeg a?h’fmg 1 Y Hopprdi Web Wil np down timpasitheether

pﬁht@flfﬁo&ﬁ@s fothé batk 40 &ke ap PBinfibS ofihe psQRAAGEIEH LI rfoﬁﬁhl'ly be
assogl %1ed t%averser bl oc. 5 162" sci ssors-fashi on.
printed by the out of operation printer 1
Each printer 10 is provided 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
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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. The
rollers 154 are driven by a notor 170 (Figure 18).
When it is desired to | oad p@per 48 into the printer
the mechani sm 150 is operated by a paper | oad

10,

7 Fi -8) . ' t.h ||
rRh b Bagkestsl TN bt oA B of el QURRS chyiPab s
megegneyWwhish arhbighlytcostoméeddansseh reader. t r aver ser bl ocks
160 ; i . _ DO
e bl s Do Reclofie ) o I ofHhE Wit hmkfoucd vtitions
andonmpgifcagensipay hemade torthe givestignas Shavnde thersmecifie t s

eﬁﬂﬁdimﬁlt:gwﬁbﬁl.gdlebahih@ rohetht Spiliber @Bge bBtht atvehisDaHroadly
to

DL Rt er exit throygh the xit rpller
0GRl Fhebret eyt ciopiatontae. el o BEomptsitmin alespects as
idustrative amnd wyft restrictivet or 166 i s reversed so that the -
traverser blocks nove in directions opposite to that
of arrows 174 causing the belts 152 to nove to the
position shown in Figure 16 of the draw 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 comercial printing speeds
is provided for the printing of docunents. Severa
nodul es can be arrayed in conbination with inserting
machi nes for published docunents, such as magazi nes,
with variabl e paper weights. In addition, print nodul e
redundancy al |l ows paper splicing on a stopped web with
no 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 operation printer
10. Each printer 10 is provided with its docunent
printing requirenents over the USB2 comuni cations
network (or optional Ethernet) froma work station
such as the console 54. Also, due to nenory capacity
of each printer 10, tens of thousands of inmages and
text bl ocks can be stored in nenory allow ng
conpletely arbitrary selections on a MCP20-5G 10 page
by page basis. This allows the printing of matter such
as catal ogues and mmgazi nes which are highly

custom sed for each reader. It will be appreciated by
persons skilled in the art that nunerous variations
and/ or nodifications my be made to the invention as
shown in the specific enbodinents w thout departing
fromthe spirit or scope of the invention as broadly
descri bed. The present enbodi nents are, therefore, to
be considered in all respects as
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illustrative and not restrictive. MCP20-SG 11 CLAI Ms:
1. Aprinter including a housing and a print head
assenbly within the housing, the print head assenbly
i ncluding at | east one print head nol di ng which
supports an elongate print hgad chip for effecting
pagewi dth printing, said at |east one nol di ng defining

@%Ak t one ink gallery for supplying ink to the
I'p, at least that portion of the nolding carrying
the chip being arcuate, when viewed end-on, to define

B’ rege Hﬂt@ﬁn@l@tﬂﬁg aM¥ls dxﬁﬁfaﬁgg Hﬁ?l‘ﬂesdd %sreﬂ'ﬂ)%egfltﬁﬂ tHE Emcf,ing, the

sal st . on€ _no g so that a portion
E%é§ﬁ§%ﬂ§§$%u‘¥8the recei ving zone such that the

pr i Nt ke @ne piift @ Snthh@ Whléh s %ﬁ&tté)‘{d dbngate ﬂrlﬁﬁ hb&E&hip for
nt er. o i.ncl udes twp

TR oLl pPl e ARl et i firping bl g ok saltery
femsripplymigiink go thachiyg at least ﬂzmrpomonuﬁﬂ& mbldpg oah@img\ﬁhemﬁ
t
[h% a?érha?en GheR IRwi ehH %nfrﬁ& q‘%&'ﬂgg %c%sx;u'(l)g{] %mgl zbntyo 2 o €

['east t
nol d F‘ ﬁ%fdk!@i‘ﬂﬁlg ammgﬁ:rl@dxan@nfsmdtap lqaﬁtton@ﬁnqlthmg fse it pparton of

said f&‘lﬁn@iﬂsﬁ{eﬁ& iPfhe SbRIVIAZzdrid WY Gt ﬁ@%ﬁn{‘ﬁ’%a@cﬁg) lies within a
f%'P cgﬁ}?%arallty of galleries for
ORtPHRY kS its associated print head. 4. The

printer of claim2 in which each nolding includes an
2a| r ?H%pﬁﬁtj]pr I)P(‘irlalw E%?uc%qn{lhcléésgnre ﬁr g%f% %Ig%ﬁ,\glrg gﬁlﬂaport a
prlatr bqagwhrmmcé!rm@idmgﬂ@vmgnm saneEsacete $:hap5 whh eiepreil Rhéion and
ofé of i@ 'n‘iﬁl&mﬁf‘h&sﬁne Qﬁﬂhﬂgﬁé oﬂﬁ? QR ea QY thggﬂlgtsl}: %9 rChlp of sajd one

1 on print

)i
DE@%PS ﬁﬂﬁégﬂgggﬁ @Pﬁﬁﬂﬂ?@%fﬁﬁHEBF% at |east one
nmol di ng and conmuni cat i ng VVI th said print head chip
V|a con ect The r of claim5 in
e TofRFEH a2 in'eichea Rolg e EERtnR plarainhpk saerigs for
Smﬂylpgldlfier@ﬁ 11ﬂ<a|td1tanssbe|a1§:ﬂ pmmehmdl ding. 7. The printer

of claiml1l in which the feed neans is a roller having

a radius of curvature corresponding to a radius of
4cur vERgprénterf ofgdgim Digrwhietn each meldbgdnclidessn aprobannel for

fdéﬂirgl MgrddaifRShé SridHeal ¥hipToSRhbitRCRL ¥hikBug 8F&bris and

foreign (r)ﬁa%ter on the print head chip.

5. The printer of claim 1 which includes a control means for controlling operation
of the print head chip, said control means being mounted on said at least one molding

and communicating with said print head chip via a connector.

6. The printer of claim 5 in which the connector is a flex PCB wrapped about a
part of a periphery of said at ieast one molding.

7. The printer of claim 1 in which the feed means is a roller having a radius of

curvature corresponding to a radius of curvature of said portion of said at least one
molding to nestle snugly in said receiving zone.
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