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WD 2004/ 050373 PCT/ JP2003/ 015439 -1 DESCRI PTI ON
COMPACT FRONT- OPERABLE | MAGE FORM NG APPARATUS 5

W BEOHNEGBAL. FI ELD The present invention gener al PgT/JP2003/015439

relates to an inmage form ng apparatus, and nore
particularly, to a useful conpact front-operable

i mage forning apparatus andla paper di scharge tray of
the same. 10 BACKGROUND AREL-LRBEe,foOr m ng apparat uses
includes printers, facsi nlle nac I nes, and copiers,

ot °rocor dM G ERaUEaS0nE MalRP SORLRE D irs
i mge form ng 15 apparatus. The ink jet recording
apparatus records images on a recording nmedi um such

as paper and transparent plastic sheets for OHP, by
TEGEHAAG AGELAK droplets froma recording head

thereof. The advantages of the ink jet recording
appar at us Telpide chewinvamt it eeSkerall0y PO1sEss & an image
easy color printing 20 using nultiple color inks.

B eetiophgkeatabhyahdags -d @arkigudRPR; alUses A®ul compact
known as anot her kind of image form ng apparatus. The

f [115 n
LS LONG000 S0 ORGP ARaROSE & O s O0RL oo
uni t, An, exposure 25 unit, and devel opnent unlt for

BSE fothEr BR8Fer s the toner WO 2004/ 050373

PCT/JP2003/015439

BACKGROUND ART

Image forming apparatuses includes printers,
facsimile machines, and copiers, for example.

Ink jet image forming apparatuses (ink jet
recording apparatuses) are known as a kind of image forming
apparatus. The ink jet recording apparatus records images on a
recording medium such as paper and transparent plastic sheets
for OHP, by discharging ink droplets from a recording head
thereof. The advantages of the ink jet recording apparatus
include low running cost, low noise, and easy color printing
using multiple color inks.

Electrophotography image forming apparatuses are
known as another kind of image forming apparatus. The
electrophotography image forming apparatus forms toner images
on a photosensitive unit using a charging unit, an exposure

unit, and development unit, for example; transfers the toner
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-2 images on the recordi ng nmedium using a transfer
unit; and fixes the transferred toner inmages using a

WO Rooiisp3thi t . Japanese Patent Lai d- Open Appl i ceaT/areoddon15439

11-151841 discloses a conventional image form ng
apparatus in which a 5 paper cassette is |oaded from
the front of the image forméng apparatus and paper is

F ' i 4 f. ' t us.
el O 0B, L DB S e PR n
L sch i nt di sch tr t _ the rear, o
hRET i it B e at o R s SaR Ot A & COHOGH (aHaT

image formng 10 apparatus, paper is fed froma paper

feed tray |ORRFEEA FeRentr batduirarhéopddgationning 11-151841
apparatus, and the paper is discharged into the paper
dischegere & capvantibeal riomgeofforiéngi apgerdtorgriing which a
apparatus. Such image form ng apparatuses are w dely

psper htdsetle B $oabd of fdrf eheaffdont BOMenANEIRyeS FRERing
for the image formng apparatus is |imted. The inmage

Epbat N ARRRI dhPerMRY B&y dSRP$ed GRaR g?%é)riﬂa%teh éforming

arack. According to the limtation of the space,

wfor g -appa rﬁ‘% s is qyef %rg%y made co ct . .
%ﬁtracﬁl ctorily, 2{) (#e top Tace o ¥]ﬁ% I?an%egre'n%glrewpﬁﬁer -8

ratus, i,s.preferably made wde and flat so that a

ggg‘?hacragnedp |15%§ 2 oRBPRT iyt e E6n a8 wab e?}}e iFeahé&tt &pe
face of the image formn apparatus is sinply nade .
WARE dRFHngt aPPREAESD- e @npdiegi fenvenpqpa] v@age forming
visual inpression to the user. If the top face of 25
theafaiafe fPepairngs appdritars d papenpfyedudeawildedethet the
| oadi ng WD 2004/ 050373 PCT/ JP2003/ 015439
rear of the image forming apparatus, and the paper is
discharged into the paper discharge tray at the front of the
image forming apparatus.

Such image forming apparatuses are widely used both
in small offices and at home where space for the image forming
apparatus is limited. The image forming apparatus may be
disposed on a desk or in a rack.

According to the limitation of the space, the image
forming apparatus is preferably made compact. Contradictorily,
the top face of the image forming apparatus is preferably made
wide and flat so that a user can place something thereon.

However, if the top face of the image forming
apparatus is simply made wide and flat, the top face may give

a negative visual impression to the user. If the top face of

the image forming apparatus is simply made wide, the loading
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-3 of the paper feed tray and the handling of paper
di scharged into the paper discharge tray may becone

walpdoRjosasrs . The operability of the inage formP@rJP2003/015439

apparatus may be degraded. Oherw se, the paper
di scharge tray and/or the paper feed tray 5 may
greatly protrude fromthe rﬁage form ng apparatus

d rint  of | form u
b ¥% %?i%%%g £r?¥ 66%52} g%%‘ S angpdgspl §%§Fged
r ovi ed on th face, it becones difficult to use
EHEO ‘Sb ¢ e ro it 8ELR VST yEra% iy PECPRE fupiicrid i Fhe
made |arge. Additionally, if the top 10 face of the
PREERPI Y 9 APpaiBtes budlinds appdsathatmay e desweded.
can pl ace sonething thereon. However, it is not cost-

ethecwisee tihedespgn dhechavage ﬂrarynhng/app&reitp@d:odyed tray
to support heavy weight. As described above, the

hapt gréatlyofprofevisvgeom ¥hd armdigeg rappan t diatus body.
preferably small. However, if paper is fromthe

Fear g dingcBar ggd rrgagéreféﬂna% abp gbgtﬁgg%ﬁs %Egased

apparatus, even if the 1nmage form ng appa y S

made conpa I econes cons i der abl
| ar ger. “tr Oﬁ%abggg ?giul?m? &ds Fspese™t T %]ﬁoméc%dsl?n the
a rack 20 I n thgﬁcase of the conventional inmm

ge
FOP S afpdSPHESaPLEFOSREE i HP RS arﬁt?vetora&aﬁ@s@ffectwely,
Patent Lal d-Qpen Application No. 11-151841 in which

eHen phbdiher deg frag hndradre laggser Adisthenaje s ayf &he top
di sposed at the sane side, its total space may becone
§ﬂa¢lofr#hﬁedmagetﬁemm&mgwaﬂpaaatMBayoﬁpapenné&b flat, the
cassette) needs to be | oaded fromthe opposite
di¢ecddropliaeeVWeoR04] kit Oher OGT/ BRe0st 01H643% not cost-
effective to design the image forming apparatus body to
support heavy weight.

As described above, the footprint of the image
forming apparatus is preferably small. However, if paper is
fed from the rear and discharged to the front of the image
forming apparatus, even if the image forming apparatus body is
made compact, the total system becomes considerably larger. It
would be difficult to dispose it on a desk or in a rack.

In the case of the conventional image forming
apparatus disclosed in the above Japanese Patent Laid-Open
Application No. 11-151841 in which the paper feed tray and the
paper discharge tray are disposed at the same side, its total

space may become small. However, the paper feed tray (paper

cassette) needs to be loaded from the opposite direction in
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-4 which paper is fed. Accordingly, a |large space is
required in front of and in rear of the inmage formng

W@ppansBns so as to handle (load and renove) PBCEIRROEBAN1S439

feed cassette. It is difficult to dispose the inage
form ng apparatus on a desk or 5 in a rack. According
to the above problens, it ré-preferred that the paper

t I ed,a e front. of the_inmage. form.n .
e e e e bt e 10 o TorbEnehToner Fraghiired <n
reversed in the inmage_form ng apparatus, and
GFSEhpard ¢t RE2E0°HiphRT ¥¥odift TOFTLRE PRRYEA P&t Mchgs to
apparatus. In this case, the paper feed tray is
pesit¢ ofrlir@sr repevphpeire dapdratgedt Fagsetie. becdies
difficult to handle the paper feed tray while
depf erilshiteg diisphspapke . ihdgd Herdhgl ahpaghtunfort ke desk or
i mge form ng apparatus 15 needs to be reduced, the
paperrawgeds to be reversed at a short radius in the
I mage form ng apparatus, especially in the case of
the ink jetad&oHiNEARRA 8bYge JMbIRARET 1€ $ENBLOE rred
tray needs to be disposed to sone extent %elow e

[ r ' I i.scharged so t a,
P e L B o PRk BE T hoth e b imese

ischarge tray. In adqddjtion, it is ffective to

??ﬁﬁgﬁ%%ﬁmﬁﬁﬁéPstan sCHF RIP PEcERSnTTY  nElh@ 1aveg front,
depth of the image form ng apparatus short and to nake
tRecragsked dhepilage operatibritPasatuspwen@rdisdharges to the
is reversed at a short radius, 25 the paper tends to
rppér ufrdnt oife thrahspoe t faimioct iappsraths chIMBhis case, the
2004/ 050373 PCT/ JP2003/ 015439
paper feed tray is positioned under the paper discharge tray.

It becomes difficult to handle the paper feed tray while
replenishing with paper.

If the total height of the image forming apparatus
needs to be reduced, the paper needs to be reversed at a short
radius in the image forming apparatus, especially in the case
of the ink jet recording apparatus. The paper discharge tray
needs to be disposed to some extent below the opening through
which paper is discharged so that a large amount of paper can

be stacked in the paper discharge tray. In addition, it is

‘effective to transport paper to its width direction to make

the depth of the image forming apparatus short and to make the
speed of print operation fast.
However, if paper is reversed at a short radius,

the paper tends to roll up in the transport directions, which
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-5 may make the discharging of the paper difficult.
Li kewise, if the paper discharge tray is disposed

whedoens3he opening to some extent, the paper BCD@PER003015439

t he paper discharge tray with its top rolled up due
to its weight, which nmakes the discharging 5 of the
paper difficult. The fornmng of inages on paper using

I nk aopl.ets nakes the p r. easily roLL.up., The . .
B U PR e D Bt GEEEE Ry { i kewise, 12
effect of the direction of _fibers formng the paper.

Bt (RS0 e SOPATRS HERY rietl 47RO SABL PBAPY ORFning to some
feedi ng and di schargi ng of paper but also the ink

ARG S PapeRerrams t Bh theopaber| dhseharoe HeayCyighdits
power cable, for exanple, be accessible fromthe
fopntolilrdonge dutotonptoweide, ghérhbndkéy idfe tdiescharging

i mage form ng apparatus. It is also preferable that

SECERS YaRe Suehiagie. mh Mvahg 3rUSRagadldh paper using
preparative inks, and installation disks be stored in

i fOF i ; voi d [ ;
{0E SR UORENN PR S01ED KRS M up o

' f _th ' i Ld [ .
SRL Sl 0 SREPLL RS A0, LR pBECH U2 08k con o

re of the abo%e Broblens are elimnated. A nore
gg@%ﬁ%i§9§mﬁngbﬁ 6f PEA®T present invention is to

provide an image form ng apparatus with a relatively
wi de 25 fIE#T e thats diecradyédaingotsonkyl the
paper in the front. W 2004/ 050373 PCT/JP2003/ 015439
f&eding and discharging of paper but also the ink cartridges,

power switch, connection with the PC, and power cable, for
example, be accessible from the front in order to improve the
operability of the image forming apparatus.

It is also preferable that accessories such as a
manual, a USB cable, preparative inks, and installation disks
be stored in the image forming apparatus so as to avoid losing

them.

DISCLOSURE OF THE INVENTION

It is a general object of the present invention to
provide a novel and useful image forming apparatus in which
one or more of the above problems are eliminated.

A more specific object of the present invention is
to provide an image forming apparatus with a relatively wide

flat top face that discharges and is fed paper in the front.
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Anot her object of the present invention is to provide
an image formng apparatus with a relatively w de
wo b@i/osp3 f ace that | ooks nore conpact than i PCT/JP2003/015439
actually is. Yet another specific object of the
present invention is to provide an inmage formng 5
apparatus that can be easit9repl eni shed with paper.
N ohj-e 0 I .Lnvention is.to .
A e e s et AR SRR L behgpy imaoe
I scharge paper. Ye anot.her, obj ect of _fhe present
VBN GPrREREHe P oot db ST ATHIELY P oRe: PP it deds that
that is operable wi thout increasing the 10 footprint _
PRI FIOTESTCOHPRFEY Bhamel ora s 1¥f 1eheYabdnrotdisitespscific
an- image form ng apparatus according to an aspect of
ehiceqr efervhe pmeeatt oinverdiivded satsubstainde ald yimklgat forming
top face and a slanted front face, the bottom side of
appotetnecetes bankvarehsily Bepauaeshbe b0tH gapirdeyet
the slanted front face recedes backward, the flat top

419SEn AR R BFI €88, p AL 1SAVELANEAUSL Yio §1HARe an image
space for the feeding and di scharging of paper can Be

P&ﬂﬂﬂl%e%gpg:}gtkgagﬁa% oLy %%o%%ﬂﬁgagyéc:ﬂ%%\%[b%'&‘;e € %et

aper charge tray di spose a rtion
pap

f th ted _f t face, the er discharge tra .
IR e Rar B0 TS St G AR CERAr b 17 &y gientn image

tiltable upward and downward. The inmage formng

SPanst GOPREG tiEr Fhet ihansdebae paperut edFnaaging the
di sposed at a |lower portion of the slanted 25 front
ferimtte thgpeprfteed tray protruding forward. WO

2004/ 050373 PCT/ JP2003/ 015439 -7

To achieve one or more of the above objects, an
image forming apparatus according to an aspect of the present
invention includes a substantially flat top face and a slanted
front face, the bottom side of which recedes backward.

Because the bottom side of the slanted front face
recedes backward, the flat top face can be provided, and
simultaneously, enough space for the feeding and discharging
of paper can be provided.

The image forming apparatus may include a paper
discharge tray disposed at a lower portion of the slanted
front face, the paper discharge tray protruding forward. The
paper discharge tray may be tiltable upward and downward.

The image forming apparatus may further include a
paper feed tray disposed at a lower portion of the slanted

front face, the paper feed tray protruding forward.
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An i mage form ng apparatus according to another
aspect of the present invention may include a

weuwgosnsrd ally flat top face that is visibly PCTiIRMOES/015439

The division is may be realized by a stripe-shaped
dividing elenment fornmed on said 5 top face that
divides said top face intooa front portion and a rear

portion, or,a.ste orned aon said top fac erein

o' ot ep 2 iHCE EEFATI FheRtE by, BoLoTFind SoArishe
and a rear_ portion. The inage form ng apparatus | ooks
IR T GipdBe Pﬁaﬁentlolm&en&c‘fpgaiﬂﬁy 1eelde; & syhstagtially

t he division. An image form ng apparatus according to

et 495t Hece abpecis ofistibpdvplesededi mikentdioiisigy 1s may be
i nclude: a paper feed tray that applies pressure to
ez est dykedsthiepetshaped téeddhggt deemgapeiormadpapesaid
di scharge tray for stacking paper on which an 15 i mage

tép frriceednavhal eidesald Pappr rdbsChfPes tidnt portion and a
tiltable bidirectionally; and a rel ease nechani sm

tdhat 'po%g%ns,abg HaAPE, f%' %teiaﬁtgesgﬁgytcgps faic!et,e@hergixllnsaid

rel edses the pressure applied to t paper stacke

sai d er, feed.tray. en.the paper_discharge_tray LS

TR e BagRepn a1 SR 00 REENEnP SR T et ph™Y Hler
aper feed tray, and the paper feed tray is pushed

IRt he apparatus body. The rel ease nechani sm

i nproves the operability of the inmage formng

appar at us. Thecdrapagferning anpsrRétsadpeks mire mwmpact than
present 25 invention, a paper discharge tray in which

Papertwildghasged Ar<&004/ 050378 @CFIIRA03/ 015439 -8

An image forming apparatus according to yet another
aspect of the present invention may include: a paper feed tray
that applies pressure to paper stacked therein for feeding the
paper; a paper discharge tray for stacking paper on which an
image is formed, wherein said paper discharge tray is tiltable
bidirectionally; and a release mechanism that, when said paper
discharge tray is tilted, releases the pressure applied to the
paper stacked in said paper feed tray.

When the paper discharge tray is lifted up, the
release mechanism releases the paper feed tray, and the paper
feed tray is pushed out of the apparatus body. The release
mechanism improves the operability of the image forming
apparatus.

According to yet another aspect of the present

invention, a paper discharge tray in which paper discharged
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froman apparatus body is stacked includes a sl ope on
which the paper is stacked, a first side of said
W@ k@pesises ng hi gher than a second side of sai BCHIR063/015439

wherein the first side is in the downstreamdirection
in which the paper is discharged. 5 The sl ope forned
in the paper discharge tray8makes the discharging of

aper_ from_t he apparat.us bod noot h. . An i e form
EEBE R GOPRLeEraMRAT o8 st o RheEnert Tl A by gh hten
resent invention includes: an image form.ng unit for

57 RIRGTanSi FRHE Y FaderstaSdeeaghati i t3laspbPingohigher
cover provided on a rear side of the inage formng
Hyarcatgsonflopide vl | 97gda sfepRanvBarofn sdied fiimggeside is in
formng unit; and a storage unit formed on said
det athalsiteehmadspecticover wharh sherpaygenmiiscelikahenysd.

obj ects. Since the transport cover is detachable and

has the 157t @uage 88ihed oirTaGhd %Fé@ndiécﬂﬁaﬂdﬁgﬁray’ makes
form ng apparatus can store m scellaneous objects

Eﬁ@rﬂéﬁh\é@r@ﬂb}t of %ﬁ&s'f}%n{ the g&g%igét‘i}%t 'brc)')r Shooth.

obj ects, féatdres,” and advant ages sent

invention wll. becopge nore apparent fromthe follown
20 detail e deléf‘%%ep POR earFPp?aéf uisnaggﬁ]-’%ﬂn% 19, X85 rafl‘z’xotlnc—:r
BRI, EF. DESCRI PTI.ON OF THE

the acco angin drawi ngs.. i
THOEVNGES rrf[%é Ferenty Jf“r"@%ttlﬁé‘r 4petidsR’ \AlewGOoahOrRkng
jet 25 recording apparatus according to an

Eirbo i Afe AOTMWEY 280 4/ TEF3 P3 PEPLT P28 03¢ Gidwdd e grepeport
2A is a front perspective view of the ink jet

cover provided on a rear side of the image forming apparatus

for covering a mechanism of said image forming unit; and a
storage unit formed on said detachable transport cover for
storing miscellaneous objects.

Since the transport cover is detachable and has the
storage unit formed thereon, the image forming apparatus can
store miscellaneous objects therein without increasing its
footprint.

Other objects, features, and advantages of the
present invention will become more apparent from the following
detailéd description when read in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front perspective view of an ink jet

recording apparatus according to an embodiment;
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recordi ng apparatus with the cover of its ink
cartridge loading unit open; FIG 2B is a front

w@ergpssrs ve view of the ink jet 5 recordi ng BEPaAraesss439

for explaining the |oading of an ink «cartridge; FIG
3 is a rear perspective view of the ink jet recording
apparatus; FIG 4 is a sidedview of the ink jet

ecording, 1rarpal A (b Bl Sy eURELCo BALAMK Jer

e
for explaining an “exenplary orm o
recording apparatus; .FIG._6 is a schematic diagramfor
PR H A DHRIGEHE: TEkBBIS SPHide SEOTAE of Tk HEET HiE Qo
recordi ng apparatus; 15 FIG 7 is a perspective view
foprdenpl Wi RPSAnA exenpl ary top face of the ink jet

recordi ng apparatus; FIG 8 is a perspective view for

expl ai ni ng BR®t B isexedpbatypetogpdacieacofrieiecfnkhe eink jet
recordi ng apparatus; FIG 9 is a perspective view for
expbadinhd gpretra2@ safot hexp exaeiplafihet 0pafiteg of dhenk

ink jet recording apparatus; FIG 10A is a side view
ehow-ngyd he nechani smof the ink jet recording

apparatus; FIG 10B is a top view show ng the

nmechani sm o h J | r i 0O ratus. FI.G.
10Cis a pe%%%ég ilvéc;iévirgvgvrsﬁ%%g%%ov?reg%%ggﬁ %goﬁgi]% jet
PCT/ JP2003/ 015439 -10 el enents of the mechani smof the
FRROT 1 E8PE Y Sappar at us;

FIG. 4 is a side view of the ink jet recording
apparatus;

FIG. 5 is a schematic diagram for explaining an
exemplary use form of the ink jet recording apparatus;

FIG. 6 is a schematic diagram for explaining
another exemplary use form of the ink jet recording apparatus;

FIG. 7 is a perspective view for explaining an
exemplary top face of the ink jet recording apparatus;

FIG. 8 1s a perspective view for explaining another
exemplary top face of the ink jet recording apparatus;

FIG. 9 1is a perspective view for explaining yet
another exemplary top face of the ink jet recording apparatus;

FIG. 10A is a side view showing the mechanism of
the ink jet recording apparatus;

FIG. 10B is a top view showing the mechanism of the
ink jet recording apparatus;

FIG. 10C is a perspective view showing some



FIG 11A and 11B are schematic di agranms for expl aining

the rel ation between a paper discharge tray and a
w@apensi3eed tray of the ink jet recordi ng appaPGL/iEp03015439

FIG 12 is a schematic diagramfor explaining a state

in which the paper feed tray of the ink jet recording

apparatus is drawn out of -tHe apparatus body; FIG 13

is a _sche j ¢ diagram faor laining a_state in

R g pABer T SR Ly o “Phe f et e Ratdhd: AgPaTRTIS
apparatus i s pushed into the apparatus b qX; FIG_14

is a side Vitéw fof 8Pl HHhidt§ écﬁﬁ@ﬁgﬁFs§+ $xms for

rel easing the paper feed tray of the ink jet recording
eipariating; theGrelistion detypeni ewpiper edifciaFiosg trae and a
mechani sm 15 for rel easing the paper feed tray of the

padey eeetetoadi oif) tlappakaties; ret&rdiGy i sprersthvenat i C
di agram for explaining the engagenent between the

5 paper feedHd@y1andst hesappaiaicdiaibedun BbE exdhdiniag a
schematic diagram for explaining the 20 replenishing

Qéa’gé]%.np%ﬂ.eu.[:h,f @ﬁg fﬁé Vf.ete!a{ E?‘Q?tr ?]i(:; Flie & !j%ta reco:f:ding

perspective view foor expl ai ni ng repl eni'shing o

t he er .feed tray wt aper.; _Fl 9.1s a
?ﬁﬁ%%%gsi% §F%VPf%ﬁté%%ﬁ%@n?ﬁ@a¥%§%sé%%iw di schar ge
tray of the_ink_jet recordi ng .apparatus; 25 Fl 2Q is
a schemati € §-agrantf 8rSeB§IEn Aig2BRE™EPS o 79 @

PCT/ JP2003/ 015439 -11 5
state in which the paper feed tray of the ink jet recording

10 apparatus is pushed into the apparatus body;

FIG. 14 is a side view for explaining a mechanism
for releasing the paper feed tray of the ink jet recording
apparatus;

FIG. 15 is a top view for explaining the mechanism

15 for releasing the paper feed tray of the ink jet recording
apparatus; |

FIG. 16 is a schematic diagram for explaining the
engagement between the paper feed tray and the apparatus body;

FIG. 17 is a schematic diagram for explaining the

20 replenishing of the paper feed tray with paper;

FIG. 18 1s a perspective view for explaining the
replenishing of the paper feed tray with paper;

FIG. 19 is a perspective view for explaining the
paper discharge tray of the ink jet recording apparatus;

25 FIG. 20 is a schematic diagram for explaining the
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paper discharge tray; FIG 21 is a schematic diagram
for explaining a duplex paper feed unit before being

wo odesh3rd t he apparatus body; FIG 22 is a SPCEM0015439

di agram for explai'ning the duplex paper feed unit
after being | oaded to the apparatus body; FIG 23 is
a rear perspective view of-the ink jet recording

]?aé) ar %iti%shggrggffégl alning a transport cover; 10 FIG 24

a Crossss Pai view showing the transport

cover; FIG_25 is a perspective view of an ink o
cartridge H&ordi A§ BoSErCEHDSIITENEATFEer o¥piaining a
perspective view of the ink cartridge 15 with its
kK mePstngedisansenfmte PeEng2¥oaded % gite apparatus
cross-sectional view show ng the ink cartridge; FIG
2&rs a side view of an ink bag according to an

enbodi ment; 20 FIG 29 is a bottomview of the ink bag

shown in R1G. 28 tiBak k&hdhddiRd dMalghtabnkor Fékp13Ghing the
a schematic di agram showi ng the cross- section of

Iﬂ'&{‘ lﬂé)p'e@mf@@&egnﬂ: | EL Eélatkaefiﬁgnﬁoéggd b‘?cg a@%g ?ééalg%éatus

the 1nk Pbag; 25 FIG 31 1s a side view o
ggg{/oer of the WD 2004/ 050373 PCT/ JP2003/ 015439 -12-

FIG. 23 is a rear perspective view of the ink jet
recording apparatus for explaining a transport cover;

FIG. 24 is a cross-sectional view showing the
transport cover;

FIG. 25 is a perspective view of an ink cartridge
according to an embodiment;

FIG. 26 is a perspective view of the ink cartridge
with its third housing disassembled;

FIG. 27 is a front cross-sectional view showing the
ink cartridge;

FIG. 28 is a side view of an ink bag according to
an embodiment;

FIG. 29 is a bottom view of the ink bag shown in
FIG. 28 that is filled with ink;

FIG. 30 is a schematic diagram showing the cross-
section of aluminum laminated film that forms the bag body of
the ink bag; |

FIG. 31 is a side view of a holding member of the
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ink bag; FIG 32 is a rear view of the holding nenber
shown in FIG 31; FIG 33 is a front view of the

whedodiosig7arenber shown 5 in FIG 31; FIG 34 iBCHJIP2003/015439

cross-sectional view of an ink outlet of the ink bag;

FIG 35 is a side view of an ink bag according to

anot her enbodi nent, the inklbag being stored in an ink
%&cﬁ ridge; FIG 36 is a perspective view of the ink

ag t isfilled with ink; FIG 37 is a bottomview

of the ink bag shown in FIG 35 that is filled w.th

ink: 15 FI G138 3% 18 & gea¥i el biofa tier 8o lAbhd i mRyisr shown
the ink cartridge; FIG 39 is a side view of a second
Housithg 3fi the ink cartridge; FIG 40 is a side view

of the first housing and the 20 ink bag | ocked

thereto of Bl i3 icant froge;vidvwGof thieshal feng pesibiare shown
view of an ink cartridge according to another

e met;; FIG 42 is a side schematic diagram for

expl aining the connection between the ink cartridge

and the ap t ody: 0 _
PCT/JPZOOS%SJ?L(%4% L%%'sg Yos MY RIO0FEw of an ink outlet

of the ink bag;

FIG. 35 is a side view of an ink bag according to
another embodiment, the ink bag being stored in an ink
cartridge;

FIG. 36 i1s a perspective view of the ink bag that
is filled with ink;

FIG. 37 is a bottom view of the ink bag shown in
FIG. 35 that is filled with ink;

FIG. 38 is a side view of a first housing of the
ink cartridge;

FIG. 39 1s a side view of a second housing of the
ink cartridge;

FIG. 40 is a side view of the first housing and the
ink bag locked thereto of the ink cartridge;

FIG. 41 is a perspective view of an ink cartridge
according to another embodiment;

FIG. 42 is a side schematic diagram for explaining
the connection between the ink cartridge and the apparatus

body;
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FIG 43 is a front schematic di agram for explaining
t he connection between the ink cartridge and the

w@ppans3es body; FIG 44 is a perspective vi eRCDIP2a08/015439

ink cartridge 5 according to yet another enbodi nent;
FIG 45 is a schematic diagramfor explaining a
di sposition of the ink cart¥3dges according to an

enbodi nent ; I 46 is.a schenatic.diagramfo s

explainingfgxgig%o%?t?oﬁr%ﬁttﬁég%qﬁilgaa??gﬁﬁ%sgor explaining
ccording .to another 1Q enmbodiment; FIG 47 is a
%&P&ﬂe‘%t&%g?aﬁwm &k CAG taAge st i theo APBRTRRES

ink cartridges according to yet another enbodi nent;

'Mdy; 48 is a schematic diagramfor explaining a 15

di sposition of the ink cartridges according to yet

anot her ermigli fEntis 20p&thectdivies vaegchénmah | tnidi agramdge

for explaining a disposition of the ink cartridges

acentdlingg thoyyet aasehdieremanedhagnt; FIG 50 is a
schematic diagramfor explaining a disposition of the

ink cartridges acceidhngotonyelc mggggfnafsyb&%m@}mg a

FIG 51 is a schematic diagramfor I ning a

A SPRRIAEN 8 phe e SO A9°S BEEOLN 1 L8 Wiboainent,

PCT/JP2003G%%§4%% is a schematic diagram for explaining a

disposition of the ink cartridges according to another
embodiment;

FIG. 47 is a schematic diagram for explaining a
disposition of the ink cartridges according to yet another
embodiment;

FIG. 48 is a schematic diagram for explaining a
disposition of the ink cartridges according to yet another
embodiment;

FIG. 49 is a schematic diagram for explaining a
disposition of the ink cartridges according to yet another
embodiment;

FIG. 50 is a schematic diagram for explaining a
disposition of the ink cartridges according to yet another
embodiment;

FIG. 51 is a schematic diagram for explaining a
disposition of the ink cartridges according to yet another

embodiment;
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-14 FIG 52 is a front perspective view of an ink jet
recordi ng apparatus accordi ng to anot her enbodi nent,

wo eoomosism3 an ink cartridge is | oaded from t hePGI/a2003/015439

FIG 53 is a rear perspective view of an ink jet 5
recordi ng appar at us accordin% to yet another

enbodi ment, to which an ink%cartridge is | oaded from

the rear; apgoFlds 4. $:8,LM BOLPOLSRACUING UECHLOlny jet
an ink jet recording apparatus according to]yet f t
anot her_enmbodi ment, for _explaining.an exe ar ront .
PACRTVHAY GO 10 BERTOREPE B R CRRRVENGSERALAgEE, to which
| NVENTI ON A description of the enbodi nents of the
presehtcartRicis df Leaged efrdeItéw wifRiref erence to

the drawings. FIG 1 is a perspective view show ng
fromfront BRG. 1B iisk § etareperspentiappariavusf an ink jet
i ncludi ng a paper discharge tray according to an

eabodi ientapelrGtudAa tSopd i8S SREGitY anviRdr ahieydingrihe to
ink jet recording apparatus according to the

*ADeH | dve in MM dahr tirh 8gk NKs CRSddd 38 oh0RHENG AR ta:RPEN.

FIG 2B is a perspective view showing the ink jet

di 2 j 0..t. dj far .
xpl ai ni g TRe' [ ading of U5 PrERS iR ng%§ é?eéjgnﬁgnet
ti [ how f th rt [ j et
FREST AR A AT AeEHT I 8 thanOERBbAIRAR e £or
i nk_jet recording apparatus includes an 25 apparat us

B H0ing Fan ExClBeaTY riPnt face Ahgapef - di scharge WO
2004/ 050373 PCT/ JP2003/ 015439

BEST MODE FOR CARRYING OUT THE INVENTION

A description of the embodiments of the present
invention is given below with reference to the drawings.

FIG. 1 is a perspective view showing from front an
ink jet recording apparatus including a paper discharge tray
according to an embodiment. FIG. 2A is a perspective view
showing the ink jet recording apparatus according to the
embodiment with its ink cartridge loading unit open. FIG. 2B
is a perspective view showing the ink jet recording apparatus
according to the embodiment for explaining the loading of an
ink cartridge. FIG. 3 1s a perspective view showing from the
rear the ink jet recording apparatus according to the
embodiment.

The ink jet recording apparatus includes an

apparatus body 1, a paper feed tray 2, and a paper discharge
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-15 10 tray 3. The paper feed tray 2 is | oaded on the
apparatus body 1 and feeds paper. The paper discharge

wWao e@y/0373 al so | oaded on the apparatus body BCT/@red03/015439

paper on which imges are forned is stacked on the
paper discharge tray 3. The top face 11 of the.
apparatus body 1 is forned-1by an upper cover 10 that

ened and_closed. The top_.face 11 is
g%%%?inﬁﬁl al P Iraff?egh%rﬁ o;ntlsf gggdfg oF %1?1% apparatus body
i\pga at us bg%%/) 1lis forned %a front cover. The front
ated 155y ZRPEThatRAR P Shhhe rERoRTRR Y et D lisve 1oaded

top face 11. Because the front face 12 of the

ap peratapraredpEs1body aht sanshalamerd ofr shi¢chelmiaanst agggdormed
of the top face 11, the top face 11 can be extended
iswstackdre dr ahe pépéhediapparafcusrhgdy. 1. According to
this arrangenent, the top face 11 beconmes | arge but

t he appar attise oty £hcko0kSos Mahd &fpddiaitust bagy Ual 1y formed
15 is. The paper discharge tray 3 and the paper feed

by ayn oldide ap ando n ?J%gir(])%)ieﬁ&ioén(ﬁ hv‘gJIoS.Jble]t %%g top

front face 12. Because t ace 12 slants an
RS 1D b TR St e 0 TFRGT UG Yne Todger
SO TSR E5F ho T E ORI 4% Sndenbm oRh arBE pePFRofiace 12
of the paper discharge tray 3 becones visible to the
sharts Packvigsdr fean Emwsifinpriandioe papehe dice Haaged li.n
t he paper discharge 25 tray 3 and check i nages forned
on t he papeBecalise itbpl €nbshi fare 12 of the apparatus body 1
slants backward from the front edge of the top faée 11, the
top face 11 can be extended toward the front of the apparatus
body 1. According to this arrangement, the top face 11 becomes
large but the apparatus body 1 looks smaller than it actually
is.

The paper discharge tray 3 and the paper feed tray
2 protrude at a lower position of the slanted front face 12.
Because the front face 12 slants and the lower portion thereof
recedes backward, the total depth D (FIG. 6) of the system
including the paper feed tray 2 and the paper discharge tray 3
becomes short.

According to this arrangement, a large portion of
the paper discharge tray 3 becomes visible to the usér. The

user can easily handle paper discharged in the paper discharge

tray 3 and check images formed on the paper. The replenishing
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WD 2004/ 050373 -16 PCT/JP2003/ 015439 of paper to the
paper feed tray 2 becones easy, and a side guide

w@eaniosis®3 t o t he paper feed tray 2 becomes easRCT/aP2003/015439

handl e. Additionally, the apparatus body 1 includes

the cartridge loading unit 4 at a side of the front

face 12, the 5 cartridge logding unit 4 protruding

forward. An operations unit 5 including operationa

ng%a%% T dgpPapeninfeed £rapr dvbaednen eatop date 4ade

of the cartridge loading unit 4. An openable front

Teves BIPvislegr 0i dbd papehefeed trixge lbeadineg cuBit t4 handle.
for |oading and unloading an ink cartridge 38 10

(recordi ng Addjuiidnaal iy i tige)apinast BEAPPEr Bhd Pifes the

unit is provided on the top face 4a of the cartridge

tanth eunohddng L e UISLra1CAN SW8E Lherpsubsfantd ally, , the
flat top face 11 efficiently. Even if the 1T nmage

}; ' j n.a.rack 18 _as shown.in
SRt i A SN L P KpePaEFbiees
i ; ee the di.spl unit therein. e user can
i DTSRGS i R EAkETF o 3B dLomrananirone
of the image formng apparatus. Accordingly, the _
RASEFEST) PRy2 oFOR Hed Gardige OfoithPngaaippidas Uoadéng unit 4. An
i mproved. 20 Furthernore, the top cover 10 of the
Aspabdeusrpplycover A ddi pgovhded rionttledgerpet tyenlbiding
of the top face 11 can be entirely opened. The front

Uyrdde dofforhkoddiont sedpenpostiing adlini Taeuhkiwhthsg
slant to be flush with and in the plane of the

Sleantradngr onduiacarkdighegording to this arrangement,
t he

Since the operations unit is provided on the top
face 4a of the cartridge loading unit 4, the user can use the
substantially flat top face 11 efficiently. Even if the image
forming apparatus is disposed on a rack 18 as shown in FIG. 5,
the user can easily operate the operations unit 5 and see the
display unit therein. The user can load and unload the ink
cartridge 38 from the front,of the image forming apparatus.
Accordingly, the operability of the image forming apparatus is
improved.

Furthermore, the top cover 10 of the apparatus body
1 including the front edge portion 1la of the top face 11 can
be entirely opened. The front face of the front edge portion
1la is cut with a slant to be flush with and in the plane of

the slanted front face 12. According to this arrangement, the

users can easily open the top cover 10 using their fingers.
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25 users can easily open the top cover 10 using their
fingers. WO 2004/ 050373 -17 PCT/JP2003/ 015439 A step

WQ100405030F med substantially at the mddl e of PECEIP2003/015439

substantially flat top face 11 (the top face of the
top cover 10) of the apparatus body 1. The top face
11 is separated into a topl¥ace front 11A and a top

face rear B., 5 The.separating of the top face 11
causes var i]%LFstepnéHT af PFIB%‘% ssqw‘t?’?“iaﬁ‘é"lﬁ‘ééys?tl Fhe diigiddle of
the users to feel as if the depth of the apparatus

Bty UPStendiaily Fhet segmrf@dengdlof(the heop ofpdeacs the top
al so causes the users not to place a heavy object
¢trieeed?) afddtbeesppesature Hooly flacthd 1tdp afadeeiling is
broken. 10 The separating of the top face 11 with the
s¢mpradkd ahso physpcaddy fionengthensd thedPrLVekalOsin.
Since the top face front 11A is below the top face

rear 11B, the weekrbeeh§ ofScHd ﬂ%@efgegahl?ﬁ%éggs(garious

t he apparatus body 1 is low. According to

ﬁ%ﬁ¥§¥ @%%Ectgh§ntfﬁ%jﬁgé%§llIksfﬁége%s %%3&&%F%3Fofggf as if

front portion and the rear por i { B 702 3
ccording to,_another enbodi nent shown in F , the,

55 AR oS SR BalY he £° WP Tiop T 6pABRELRT of
11A and _the_top face rear 11B by coloring themwth

Hig P ARCEOl bralse rausss shef BraraPethesmdpcela Reavy
According to yet another enbodi nent shown in FIG 8,
Ghiasitorthsaran22and poevetkonheheopofatace1lfrbn being broken.
separate it into the front portion and the rear

portion. Adter depgraviygtof anet hep eabedimepitH NGe step 21

shown), a convex bunp of a snmal
also physically strengthens the top cover 10. Since the top
face front 11A is below the top face rear 11B, the user feels
as if the total height of the apparatus body 1 is low.

According to this embodiment, the top face 11 is
separated into the front portion and the rear portion by the
step 21. According to another embodiment shown in FIG. 7, the
top face 11 may be separated into the top face front 11A and
the top face rear 11B by coloring them with different colors
instead of forming the step 21.

According to yet another embodiment shown in FIG. 8,
a color band 22 is formed on the top face 11 to separate it
into the front portion and the rear portion. According to yet
another embodiment (not shown), a convex bump of a small

height may be formed on the top face 11 to separate it into

the front portion and the rear portion. The image forming
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hei ght may be formed on the top face 11 to separate it
into 25 the front portion and the rear portion. The

WO pages®3es mi ng WO 2004/ 050373 PCT/ JP2003/ 0154 3BCF/1I®003/015439
appar atuses according to these enbodi nents pose the
same nental effects in the users. The image form ng
appar at uses shown in FIGs JYSand 8 do not have a step

t ides the.to rdin 5to,this
Pl Ll 1 WP sEES Tt 'S b Same

I fl_at V\hen the user places an object on the
ré%%afla@gfeﬁ of Nt Hee dintisat ug body 1, the object
stands upright. According to yet another embodi nent
as shown ||$%Fel dmage fpeming Fpegatises shewmpparBiGss 7 and
body 1 may be made fully 10 flat w thout dividing the
§ ojp hatehateenestap silbity dibydes| tiié ngod hadeop 1f. agecddding
with different colors as shown in FIG 7 or fornming a

Eoltri sl bReaB§esEOWN iHe Eh&ir8) top NF4dd S L3 omekhe1at
users can put objects on the top face 11, or easily

nﬁﬂq flgﬂﬁapﬁﬁgﬁ G Skhe Qggeg'éggﬁggﬁgaQ%p%ﬁelgoﬁhgace

paper di scharge 15 tray. T e users n easi|
per. at i.on ni nd see the displ

%n?)fattﬁer egﬁgg%g Ser]OroldrS:‘f’gli ECEFC%B J9%a, S %@e élﬁ&l?gé
the nmechanism of the ink jet recordi ng apparatus is
descri bed BECORAIRIGIC YA 30thedc AEegE agf apfown in FIG.
showi n% the entire structure of the 20 mechanism FIG
A0Bhies tart §pcei Blv shdkiengrphsahee Heodysh MRlyGbe m8@=i Sully
a perspective view show ng the ink supply system of
fllee witbbahi dovidirdg aie 30D Fact uesewirderiplislies (BP1A
and 301B on
coloring the top face 11 with different colors as shown in FIG.
7 or forming a color line as shown in FIG. 8). In this case,
the users can put objects on the top face 11, or easily handle
the paper cassette and discharged paper in the paper discharge
tray. The users also can easily operate the operations unit 5
and see the display unit therein.

Referring to FIGs. 10A, 10B, and 10C, the mechanism
of the ink jet recording apparatus is described below. FIG.
10A is a schematic diagram showing the entire structure of the
mechanism. FIG. 10B-is a top view showing the mechanism. FIG.
10C is a perspective view showing the ink supply system of the
mechanism.

A frame 301 includes side plates 301A and 301B on

the left and right, respectively. A carriage 33 is held with a

guide rod 31 and a stay 32 fixed between the éide plates 301A
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the left and right, respectively. A carriage 33 is
held with a 25 guide rod 31 and a stay 32 fixed

wheiwesn37s he side plates 301A WO 2004/ 050373 - HOI/JP2003/015439

PCT/ JP2003/ 015439 and 301B. The carriage is driven by
a main scan notor (not shown) and is novable in the
directions indicated by an-aProw shown in FIG 10B so

t an .maLn. scan directions. The carria
33, e o arRs AR B P een e R s Tro
heads, for. discharging,yellow (Y), .cyan, (C), nagenta
fﬁ8vn%ﬁﬁ“%ﬁékﬂmyégéeihﬁé?h% @EFFVéFy?n@%ﬁﬁFQQa r @Pngrrow
head 34 is provided with nultiple openings for
BRSERatyiFiE | ARB gewAsiarel.SoRR ik thet mpdadsedn tdigections.
recording head 34 may 10 include an energy generating
unit such aBhe hmadrdlabewBAginal piley oecectiing Aeddatxr that
such as a piezoelectric conponent, a thermal actuator

shatinkseetphrsdschange: sased by verrbrare) , hajdd ng) of
liquid using electro-thermal elenents such as

BXSENE! NP |1 RBLGSHARER, (Bk)ShR ,WQEQ%¥C@J.J7% AGUAL 0L o rding

using 15 netal phase change caused by tenperature

HO209E, iaé“?gr%%'dgheﬁ gf&ual i G1actalon  Ust g ing i
electrostatic force, gﬁ rlbg' %Cpﬁgnﬁ%%%t%ﬁgéﬁj¥w@rglng ink
recordkpg head 34. The driver ICis connected to a
%%WRW?ﬁ 'unit (not shown) via a harness (a flexible

print cable) 302. 20 Sub-tanks 35 corresponding to
respect i ve &ligks J&tehead unt eeheorraceadiasohend s hewmy

34, and supply ink of respective colors to the
teCOIdH 7g kedgy3denerikting smppl sedhfaomidedlibwing: a
piezoelectric actuator such as a piezoelectric component, a
thermal actuator that uses phase change caused by membrane
boiling of liquid using electro-thermal elements such as
exothermic resistance, a shape memory alloy actuator using
metal phase change caused by temperature change, and an
electrostatic actuator using electrostatic force.

A driver IC is mounted on the recording head 34.
The driver IC is connected to a control unit (not shown) wvia a
harness (a flexible print cable) 302.

Sub—-tanks 35 corresponding to respective colors are
mounted on the recording head 34, and supply ink of respective
colors to the recording heads 34. Ink is supplied from the ink
cartridges 38 (main tanks) to the respective sub-tanks 35 via

respective ink supply tubes 36. Each ink cartridge 38 contains

ink of either yellow (Y), cyan (C), magenta (M), or black (Bk).
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cartridges 38 (main tanks) to the respective sub-tanks

35 via respective ink supply tubes 36. Each ink
w@20005ge 38 contains 25 ink of either yell ow(1¥)JB2003/015439

cyan (C, magenta (M, or black (Bk). WO 2004/050373

PCT/ JP2003/ 015439 -20 The ink cartridges are |oaded in

the cartridge |oading unitZ28-as shown in FIGL 10B.

The cartridge |.0adin unit 4 is equjpped wpith a

suppl y punp Ghi TISGEFEPOEPAnRER AT RE FhR TRE EHEge

I nk cartridges 38. The |nk suppl 5 tubes 36 are _

LPSSEFGA FH @ & PRI ABOWBrbrF 05 108 - a Theapapratdse Josding

included in the frame 301 on the way to the sub-tanks

BBit phpey mippedt utkled ovpyapampstatk 304 tfor

(pressure plate) 41 of the paper feed tray 2. A sheet

bfapaperti4ly ithe tnanspotliedik earthedgapess stmrK iwki supply

41 using a half-mon 10 roller (paper feed roller) 43

afifed IERAAlHiQBAPAGL Y4 NBIAE rRf meAbBLIRoE MiStd Rar plate

mat eri al opposite the paper feed roller 43. The

56Par fd Qudead n44,Rr £5 al s tth%h\gaﬁ aper fLely, +anks 35.

roller 43. The paper feed roller 43 and Separation

ad 44 forma paper . feed unit. 15 As a transpori, unit

?hat tr ansp@ﬁarlfegr fq‘%e lﬁaﬁg?cgﬁé e f Wpteﬁesﬁgﬁﬁlgru?%%dppressure

uni t under the recording head 34, the nechanism al so.

PHEFRIdes Ofe thel PBRPRgECSE (hdsor ¢ BREet ;af mamper 42 is

hol ds and transports the paper 42, a counter roller 52

RSy HeteSrofe thapeare ste¢koynihed papeind eedadrdi-tnoon

via a 20 guide 45 with the transport belt 51, a

tohhspoitargui dee83roéhbdr) gl des theepapetidd? fa@r 44 made of

changing its transport direction by about 90 degrees,

angi gh-pitiphessteépld Bropgppsifat the paessetted roller 43.

The separation pad 44 presses against the paper feed roller 43.

The paper feed roller 43 and separation pad 44 form a paper
feed unit.

As a transport unit that transports the paper 42
fed by the paper feed unit under the recording head 34, the
mechanism also includes the following: a transport belt 51
that holds and transports the paper 42, a counter roller 52
that pinches the paper 42 fed by the paper feed unit via a
guide 45 with the transport belt 51, a transport guide 53 that
guides the paper 42 for changing its transport direction by
about 90 degrees, and a point press roller 55 that is pressed
by a press member 54 toward the transport belt 51. The
mechanism also includes a charge roller 56 that 'is a charging

unit for charging the surface of the transfer belt 51.
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by a press nenber 54 toward the transport belt 51. The
mechani sm al so i ncludes a charge roller 56 that is a

w@eb@rnsesg 25 unit for charging the surface of PEEJIP2003/015439

transfer belt 51. WD 2004/ 050373 PCT/JP2003/ 015439 -21
The transport belt 51 is a endless belt operated by a
transport roller 57 and a t2hsion roller 58. The

transport elt 51 noves, i belt transport djrection

(the sub scHit GPPEBEFBrH°Lhamn i sFeadIes Ghkt operated by
transport belt 51 includes a 5 front layer that is a
PaAPA L HOIF A§liates reand of te0sipm raltke FfesiThe transport
mat eri al such as ETFE pure material, of which

beki stlamoyesi ¢nnat bebntieinspdrtaddrachask (H@negersub scan
(medi um resi stance | ayer, earth |ayer) made of the

GarectiRingr isabwnoin WiEh 10esi $haneeahSpoOM1 I158dincludes a
usi ng carbon. 10 The charge roller 56 touches the

a0t 1qver 1qb i the a:éa%%?@%gd?tﬁ%gt £2de fr{éq%er %tfag@suﬁ thick

ol  ow ng the novene anspo elt

f

S| oni for f_2. i s _applied. axially.to both
e o SReR s et i R BE el T iR 8bTetence
rotates so as.tqQ tension the_transport, belt 51. The 15
1% dtpse SR S| i d e R BBROTHE “R53s B8Rt aver
| ayer, and touches the nmediumresistance |ayer (back _
$afer YLagerd hBade r @b tsapel maseriahd 9% Whistingedispance is
gui de nmenber 61 is provided at the back of the
eorirspPded belings¢admmr.esponding to the printable
region of the 20 recording head 34. The top face of
the gui de MBrEbehaGyeprolreiess afvicaethent angat 1dyRe of the

of two rollers (the transport roller 57 and the

208t Bkl er 5P8in$ usiaiRisNgot Mg i A@NSRO Movement of the
transport belt 51. A tensioning force of 2.5 N is applied
axially to both ends of the shaft on which the transport
roller 57 rotates so as to tension the transport belt 51. The
transport roller 57 also functions as the above earth layer,
and touches the medium resistance layer (back layer) of the
transport belt 51, and is grounded.

A guilde member 61 is provided at the back of the
transport 5elt 51 corresponding to the printablé region of the
recording head 34. The top face of the guide member 61
protrudes above the tangent line of two rollers (the transport
roller 57 and the tension roller 58) sustaining the transport
belt 51 toward the recording head 34. According to this

arrangement, the transport belt 51 is displaced toward the

recording head by the top face of the guide member 61 in the



belt 51 toward the recording head 34. According to
this arrangenent, the transport belt 51 is displaced
wa owaosh3rhe 25 recordi ng head by the top face PET/I003/015439
gui de nmenber 61 in the WD 2004/ 050373 -22 _
PCT/ JP2003/ 015439 printable region for inproving the
fl at ness of the transport b2kt 51. Multiple grooves

S 00 LaRe Rl S TS o 2 e
e on of the grooves being perpendicular to the

% g%urt direction. The grooves reduce the contact
area between the transport belt 51 and the guide
menber 61 6l et Heoovearmporionyeldt oblachaces mbtitey quide
nove al ong the surface of the guide nenber 61. 10
ménibieabl6d goideingl tler btk Fadeb4ratie PrratsiRAtabe1ths1, the
upstream si de and the downstream si de, respectively,

5 dfredtienguirdensegieivdil bet di-gend obl s t@3 +3Rd 8 £
téﬁihinggthe b back‘?ace 8f%fﬁ ?r%nsport be t 51. %%Spor

d
R I B S

r
{§éﬁ§§§ dbégggéga f%%l %sgg éffﬁg ﬁé DBaper

om the t ans ort beIt 51, a paper dlscharge roller
tﬁnsaﬁ&tpssi | AT thl| BPV R 1omE fhepenrface of the
di scharge tray 3 is provided 20 bel ow the paper
QH%%%EP@@eFoﬁ{er 72. The paper discharge unit

10 Tiltable guide rollers 63 and 64 are provided at
the upstream side and the downstream side, respectively, of
the guide member 61, the guide rollers 63 and 64 touching the
back face of the transport belt 51. The guide rollers 63 and
64 are preferably disposed to extend to near both edges of the

15 guide member 61.

A paper discharge unit for discharging the paper 42
includes a separation nail 71 for separating the paper from
'the transport belt 51, a paper discharge roller 72, and paper
discharge roller 73. The paper discharge tray 3 is provided

20 below the paper discharge roller 72. The paper discharge unit
is higher than the paper discharge tray 3 to some extent so
that many sheets of paper 42 can be stacked in the paper
discharge tray 3. |

A detachable duplex paper feed unit 81 is provided

25 at the back portion of the apparatus body 1 (also see FIG. 3).
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is higher than the paper discharge tray 3 to sone
extent so that many sheets of paper 42 can be stacked

wo pootloso3paper di scharge tray 3. A det achabl e PUpiExR03/015439

paper feed unit 81 is provided 25 at the back portion
of the apparatus body 1 (also see FIG 3). WO

2004/ 050373 -23 PCT/ JP20031+935439 The duplgx Eaper
urne

[ receives the paper 42 re y 1 he
?@%gc}‘gge%o? ép F%ng% gtlﬁ%l? ré;ing:ﬁ&ref‘vﬁﬁl {:h%ll?al?‘ee‘Ve‘}rzségturned
t he aper 42, and outputs the paper to the transport
}B%theg SXFFSet hetebirh g?f o9 &rgsgpoa&t nefidal S lpageverses the
feed unit 82 is provided 5 above the dupl ex paper feed
RRARST 82, ASdsRBWRUTS PG PaIGs, ta khéntemswety éedteby and
mechani sm (subsystem) 311 is provided for naintaining
the couerteor mahter 0521 e meonzllepapbrt feed agnrdigrg iBepdovided
34 and recovering fromproblens, if any, in a

albpre rghabldepl egi apet feck) wsiidegof the carriage 33.
The subsystem 311 includes a cap nenber 312 for

cappi ng thegezzle tacessofy éﬂ,eg%%ggq;aﬂgn@saﬁé%mge@y a

wi per bl ade 313 for wi ping the nozz aces, an

. di recej.ver. 314 for receiving di,scharged
rE% anE llsgrks(%pg%)?g?%ﬁ( ﬁ%el di°s PRV HRY f?r i qi)}radﬁl@fgs‘g‘he
th do not _15 contribute to_imge formng).
RIRREEECCaRbt hide Tﬁ%ﬁﬂ?s(ﬂfééﬁﬁrﬁ%c?%Q%QQMﬁea§1§4iSnd
provided at the other side of the unprintable region
FRfiONeEEePy £ RGN dPEhamfod 151 anl /i AR @rommingable region at a

According to the above structure of the ink jet
Figbprodi fgeapparas,33 . hdheapebs#tés Fed ifncomdebea cap
paper feed
member 312 for capping the nozzle faces of the recording heads
34, a wiper blade 313 for wiping the nozzle faces, and a blank
discharge receiver 314 for receiving discharged blank ink
droplets (the discharging of ink droplets that do not
contribute to image forming). Likewise, another blank
discharge recei&er 315 is provided at the other side of the
unprintable region for receiving discharged blank ink droplets.
According to the above structure of the ink jet
recording apparatus, the paper 42 is fed from the paper feed
tray 2 sheet by sheet to a substantially vertical direction,
ana is guided by the guide 45. The paper 42 is transported
being pinched between the transport belt 51 and the counter
roller 52. The point (leading edge) of the paper 42 is guided

by the transport guide 53, pressed to the transport belt 51 by

the point press roller 55, and the transport direction of the
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20 tray 2 sheet by sheet to a substantially vertica
direction, and is guided by the guide 45. The paper

wa2o0um®5ransported being pi nched between t he PCHIER0@Y (15439

belt 51 and the counter roller 52. The point (Ieading
edge) of the paper 42 is guided by the transport
gui de 53, pressed to the trddsport belt 51 by 25 the

j ler. 5 nd.the transport direction of
BRRE 003 580555 BRanPoGHBES T30 - 24 paper 42 15
changed about 90 degrees._ An alternating high voltage
gener at ed b%neﬁ%ﬁ?ﬁ?at&ﬁﬁtQéghpﬁﬂ&ﬁaQﬁuﬂﬂ?frégﬁ?rEYI% igh
by a control circuit (not shown) is applied to the
FRAFYES msivest sgpplyheceheeieed &ivl ér contophscirahdr gaot
pattern on the transport belt 51 in which positively
shavged elpplskdped thgi dnsrgndoildgat beel yhehaigesd roller
bel t - shaped regi ons alternate. Wen the paper 42 is

fetnom tdiairqal bakrathngh yrichagedpbi-anspot tspeid wlich
the paper 42 is reverse-pol arized. The paper 42 and

bB§i£i¢H¥¥"¥Hﬁr€%ﬁtbéitiéﬁiﬁeéi}é%iggﬁzghﬁlﬁ&éﬁ%ﬁ?%g?jcharged

I magi nary capacitor. Accordingly, pape

| ransport, bel t. 51 _and ansported in e
g%%gs%ar# egile i tgg P%% 3??%?3?'%@6& %CBSeP P81 Tovet .ftel‘%m?n the
recor di.n ea activated in response to the

d .34 i
PRGN Gy SESERBSCEFTISRRF BELE FovelP PIRE 4 A
scan 15 directions. During this operation, the inage
EPyPEtedrolardEan - | Fhe Papeecisr ¢ed 6het heamserd hedfeSl form
42 by discharging ink droplets. Then, the paper 42 is
gapaiald elorcoanprédet Enagivertky diaphanter . ahckdhdirigigge the
signal of the next scan line is recorded on the paper
Baped his iismhgedf Bythg oRelaidr@nbendssi Nand transported in
the sub scan direction as the transport belt 51 moves.

The recording head 34 is activated in response to
the image signal as the carriage 33 is moved in the main scan
directions. During this operation, the image signal of a scan
line is recorded on the halted paper 42 by discharging ink
droplets. Then, the paper 42 is carried for a predetermined
distance, and the image signal of the next scan line is
recorded on the paper 42. This image forming operation ends in
response to receipt of a signal indicating the end of the
image signal or a signal indicating the end of the paper 42.
Then, the paper 42 is discharged to the paper discharge tray 3.

A detailed description of the paper feed tray 2 and

the paper discharge tray 3 is given with reference to FIGs. 11

and 12.
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20 response to receipt of a signal indicating the end
of the image signal or a signal indicating the end of

w0 b@4ps03e3 42. Then, the paper 42 is di schar gedr/gRR003InE 5439

paper discharge tray 3. A detailed description of the

[ 31is
aper feed tray 2 and the paper discharge tray
Siven wth reference to FIC§5‘11 25 and 12. WO

0373 - 0Q3/ re |ate 41 of . .
the paper f%e%%%?l%%%ﬁ%é%é%?@éé‘a FoTHRE i Geptesea
F 10 hat the_ paper IS
PR R ERER G PONSC 4 T Bl HI) a gt the
er 42 can be stably fed. 5 The

ran nt, the pa . be . _
%éa%eerr L% &@h?ﬁf&és{eﬁag"%nf%@ﬂ éAding atebp dvardiefy to this
the paper feed tray 2. As shown in FIG 10A, the paper

YTSEHEGE tr &pe3pener b tdant be Gpabliated. r ot at ed)
around a spindle 91. A pressure release unit 92 is

provi ded atThengapepr dbbchdegepanery di sehatgentiray 3 top cover
that, when the paper feed tray 2 10 is drawn out,

: f
w@HﬂES@&péhefﬁa@efriﬁQﬂ.9&e§§5ﬁﬁ;1ﬂmﬁfGFhﬁn@agmﬁeggpgr
t he paper discharge tray 3 is lifted upward, the

PrREsHR kehgasecaide 92 194t raSa gfagiﬁd:%o%%g%ﬁgﬁ 8tr<r31611Xd a

3 presses down on the pressure p

[ t.h 4 f he paper feed
FRENs 915 AhFPir e a5 eREETIREY fecte bShare. 5° the top

rding to.the above arrangenent, when the paper
o@fgtc apagef r%ﬁgi?légesi%ﬁ’y:sl k2 bd Uinmrtdie thpepapeed tray 2
feed pressure applied to the paper 42 can be
Jﬁéﬁggygdpupb releases the paper feed pressure.

When the back end of the paper discharge tray 3 is
lifted upward, the pressure release unit 92 of the paper
discharge tray 3 presses down on the Dressure plate 41 (when
no paper is stacked; or the paper 42 of the paper feed tray 2,
and releases the paper feed pressure.

According to the above arrangement, when the paper
discharge tray 3 is simply lifted upward, the paper feed
pressure applied to the paper 42 can be released. No
additional operation such as the bPressing of a pressure
release button is required. The‘paper feed tray 2 is prevented
from, while the paper feed pressure is applied on the paper
(or on the pressure plate, if no paper is stacked) being drawn
out. The paper feed tray 2 is also prevented from, while the
paper feed pressure is applied on the paper, being pushed into

the apparatus body and causing a paper jam.
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addi ti onal operation such as the pressing of a
pressure 20 release button is required. The paper feed

wao e@y/oN37s prevented from while the paper ferdr/JP2003/015439

pressure is applied on the paper (or on the pressure
plate, if no paper is stacked) being drawn out. The
paper feed tray 2 is also pkévented from while the

paper feed ress%gl is a plle on the paper, being
pushed i nt 0”25 He*appar tﬁ%s %uﬂfqgaﬁsﬁﬁﬁvﬁsp%®é¥he top

jam WD 2004/ 050373 -26 PCT/JP2003/ 015439 Since the
‘ﬁ%ﬁb%‘? Wi Shramgesrr 93 t@wes ddet bereppdisdvargeftralye3 can
paper feed tray 2, the paper discharge tray 3 can
Prevemnt st ﬂmneellteeihggthdaepmqaerfé@fctﬂarya)z.2.Additionally,
Additionally, it becones possible to enploy the above

St rivetaness ippswhibth, t&5 alErvt h-_elepaﬂefzedsﬁﬁh@tfﬁee tl&laxrh%h
is tilted, the paper feed pressure applied to the

PRItk dapere H@@éﬁgr%é; lt@ayl%Al§h@.AL§tEHe @tpeagggr feed

whi ch the paper dischargetray 3 covers f

£e d El shows the,state in which
%he 6%%2%’ ﬁé% argegé?iéﬁﬁalggllFteali% " V%en t he
f eed

paper disc e tra is lifted up, the pa
tray 2 is EES]; e&léa%kov? i S i e dt Uﬁlég Wé BaRsH

of the recordlng apparatus) for a certain distance
{LHIRTI0 TRy 31 6PVekanpie Parerafpeduttanf2 t red FIG. 11B
operation of a bias unit. As described above, when the -
TS rtdys efieghednt Weich Sheapepetedilsthayye twiayh 3papelifted
the user needs only to |ift the paper discharge tray

@ sahemghas phhert dpsdtenee afrayhe papersrdeesh t ray §aper

The lifting of the paper discharge tray 3

feed tray 2 is pushed back (to the direction of the front of
the recording apparatus) for a certain distance (about 20 nm,
for example) as a result of the operation of a bias unit.

As described above, when the user replenishes the
paper feed tray 2 with paper, the user needs only to lift the
paper discharge tray 3 serving as the top cover of the paper
feed tray 2. The lifting of the paper discharge tray 3
automatically releases the paper feed pressure applied to the
paper and causes the paper feed tray 2 to be pushed toward the
user. The user can easily make sure that the paper feed
pressure applied to the paper is released and draw out the
paper feed tray 2.

Referring to FIGs. 12 and 13, a description is

given about the states before and after the setting of the

paper feed tray 2.
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automatically rel eases the paper feed pressure applied
to the paper and causes the paper feed tray 2 to be

weeheshtbward the 20 user. The user can easiP@I/nEke3/015439

sure that the paper feed pressure applied to the paper
Is released and draw out the paper feed tray 2.
Referring to FIGs. 12 and 137-a description is given

about the sjates bhef.or nd. after the setting of the,

25 paper fe%%l ?%roé”yn zh %\bézobgf 0 ﬁ%ﬁ?@@oé@%%zﬂwhdes’
-27 As shown in FIG 12, the paper feed tray 2 .
PNCRERfESES PordSuePlateott diafl P8 B Fhhtedmrapmd a spindle
tilted around a spindle 121. An arm nenber 122 that

¢ah- b 131 @grResuhd2 atlept dine bE231lked promindbch apindée 123
poi nt (end) of the paper feed tray 2. One 5 of the
bndsrofiddie adr heepbent 1@hdNd it htebphpom phad ecrdl, areone
connected by a separation spring 124. Paper 42 can be

SELLIN eridie JFOthem phah@udtl 1120t BagStAL eLSHWD J1Ril! @1 are
12. As shown in FIG 13, when the paper feed tray 2 is

pyshesk d gy tah%eag%ﬁrﬁssﬁq% 1@49%%59%‘?%%5?%?@ on

causes the™ 10 en e "ar m nenber provi

i.nt of _the, paper, feed tray.2 to,ro e. . Since
%Iﬁg kgcgﬁoténmp&lagc e4§19%ntc}l? r?gcaétrem)éhﬁgﬂbé? l'fi% are
connected by the separation spring 124, the bottom )
plate 41 ris2SIR £R £$Casl hehgimthenbaperobeed tray 2 is

rotates. As a result, a preferable pressure for
Rephehtintg daehapheratus hedv.he pupde monber d@dl icedses the
the paper 42 set on the bottom plate 41. \Wen the
pagherf fided armapebes 531 droviidedappathé usoint of the paper
feed tray 2 to rotate. Since the bottom plate 41 and the arm
member 122 are connected by the separation spring 124, the
bottom plate 41 rises and tilts as the arm member 122 rotates.
As a result, a preferable pressure for separating each sheet
of the paper 42 is applied to the paper 42 set on the bottom
plate 41.

When the paper feed tray 2 is set in the apparatus
body 1, the point of the paper feed tray 2 touches the paper
feed roller 43 (see FIG. 10A). The separation spring 124
applies a clock-wise force (see FIG. 13) to the arm member 122.
Accordingly, the paper feed tray 2 is provided with a force
from guide member 125 to push it out of the apparatus body 1.
When the paper feed tray 2 is released (described below), the

force pushes the paper feed tray out of the apparatus body 1

(toward the user) for a predetermined distance.
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body 1, the point of the paper feed tray 2 touches the
paper feed roller 43 (see FIG 10A). The separation

WG pooisisp3124 20 applies a clock-w se force (seePEl/@20033)15439

to the arm nenber 122. Accordingly, the paper feed
tray 2 is provided with a force from guide nenber 125
to push it out of the appar&@us body 1. Wen the

aper feed tr bed_bel o t he
Pofce pushé% t ééﬁgae?8%8§%§€ outhgf PeRe" %%éﬁfﬁﬁﬁy
toward, t he, user), for redet er mi_ned
d‘?g %sn%é“e 3847 D56 %%é?ﬁﬁ%@@%/%ﬂﬁéiﬁ :Al4 through
detail ed description of the paper feed tray release
chanismis given with reference to FIGs. 14 through
16. As descri bed above, the paper discharge tray 3 is
5 support edhylesedibad dleove| teck paperddibehspiadiey 3 is

91. When the paper supply is replenished, the paper

shipsharege biyr ayd3cas bd ifilledduproMhentidesiaRlle 91. when the
di scharge tray 3 is lifted up, a rotatable [ ever 126

Pust deghpigan st he f%ﬁfgﬂé%.9%h%tBspéfﬂéﬁéduﬂﬁﬁi%%%&'9”ls

of the paper di scharge tray 3) Ts prezse
or di
O S o MEh e A bR leof bR Dl 4 daidea e =
29 .d th | ever 126, _The |lever 129
ré%/ %8 §S%8%§g0f§€:?5%¥ qgf%ﬁﬁﬁ ) %a?Q&QEQQl 9dndtheafenter
ane to the right and left. As shown in FIG 15, an
% HOLS HHERDEE 130 RRP o RHEEhaAIEoti e Tlevier PLBS SaAdand

rotates as the |ever 129 noves. The arm nenber 130
xR est @revadobimel spindle 127.

According to the rotation of the lever 126, the
lever 126 pushes the lever 129 disposed below the lever 126.
The lever 129 is disposed on the frame of the apparatus 1 and
can move to the right and left. As shown in FIG. 15, an arm
member 130 is connected to the lever 129 and rotates as the
lever 129 moves. The arm member 130 can rotate around a
spindle 131.

On the other hand, the paper feed tray 2 is fixed
to the apparatus body 1 with the nail unit 133 provided on the
bottom face of the paper feed tray 2, wherein the nail unit
133 is hooked to the frame 134 of the apparatus body 1. The
nail unit 133 is flexible. As the arm member 130 rotates in
the direction shown in FIG. 16, the nail unit 133 of the paper
feed tray 2 is lifted up as indicated by a vertical arrow, and

the hooking between the nail unit 133 and the apparatus body



10

15

20

25

spindle 131. On the other hand, the paper feed tray 2
is fixed to the apparatus body 1 with the nail unit

wa3B4ps0v3 ded on the 20 bottom face of the paper/Jreed1s439

tray 2, wherein the nail unit 133 is hooked to the
frame 134 of the apparatus body 1. The nail unit 133
is flexible. As the arm nmend®r 130 rotates in the

j t4 .sh in_ Fl 16, the nail unjt 3 of .the
BB 5 st et Sty (Doaboratiitadd sy 4 18 pushed
vertical arrow, and, 25 the hooking between the nail
fhF %3 GG HeS bRk RS ISody hACPIBOR (RRsb AFaY 2 is

PCT/ JP2003/ 015439 -29 frame 134 is rel eased. Because
RePRpER ldeHusRey ut oipidisedrrare hus Heodwrlcdo the user.
descri bed above, the paper feed tray 2 is

aut omat i calThe pesveedldat ind¢ludees apparvatubotipdy3d, tD lever
the user. The lever 126 includes a | ever body 136, a

devertdncRsphstanse, paid al3priafd1assps i sKbwk38 AT IENOW . The
in FIG 14. The |I|ever assistance part 137 is

ronedLd skantbepleversbody L36ec¥id e apn rlggﬁ 136
137 is the

If the | ever assistance part connected to

v 136, dir I ince the, er fee ay 2
SRR RN e PSS aPEPRRES oBRey Y Lhie
10 rel eas hani sm when _the paper_ feed tray 2 is
LGS ?ﬁ?ﬁaéﬁav% FeHody o Fﬁ‘é%yp%f Hinsenahgerepay feed
3 needs to be lowered. The spring 138 nakes it
Heskidblead sheebapeie Pasdarpeedreyay 2re viitetrdpekethby the
position of the paper discharge tray 3 is. If the
palpEsd oedhanaym 2 wiersdtheapdpehefietdetpaper islSet into the
di scharge tray 3 is pushed down, the lever unit of the

JEpetatudi HoBRL gehe rBypSr Pl rdee thayer h26ds Besaysel owered.
the | ever

The spring 138 makes it possible to set the paper feed tray 2
whichever the position of the paper discharge tray 3 is.

If the paper feed tray 2 is set and then the paper
discharge tray 3 is pushed down, the lever unit of the paper
discharge tray 3 pushes the lever 126. Because the lever
assistance part 137 is supported by the spring 138 against the
lever body 136, the lever assistance part 137 clears. The
paper feed tray 2 is not affected by the pushing down of the
paper discharge tray 3.

According to the above arrangements, the paper feed
tray 2 is automatically pushed out of the apparatus body 1 as
the paper discharge tray 3 is lifted up and pushes down.

The image forming apparatus according to the

embodiment is designed so that the paper feed tray 2 cannot be
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assi stance part 137 is supported by the spring 138
against the |ever body 136, the | ever assistance part

wa3w4obwsar s. The paper feed tray 2 is not affRCT/arbodB015439

t he pushing down of the 20 paper discharge tray 3.
According to the above arrangenents, t he paper feed
tray 2 is automatical ly pushed out of the apparatus

g 1% Ju1§ABGE kaﬁﬂéfg;gp%%aaéﬁs?’ oty it ad %go?gdin FIG.

ushes down. The inmge form par atus-accor

e 25 enhodi,nent is design so that .the paper feed
H oy P B R eFntt i R 3 TR It Ohieiesh PoggT
conpletely pulled out of the apparatus, body 1. As _
dhOWRALSE EFeY 31%70TRnn RRSTEdSoulhBapetattiedl af &rep opening
and the lifted paper discharge tray 3 form an
bperinifrafmednelgat b ofthehdredgbli hg which orist aipeed.
That is, the height to which the paper 5 discharge
tisghSrgeanrhe Bi taedbant il dingt aheediotaictd kich the
paper feed tray 2 can be drawn out constrain the size

Pipéherecepenalyy Ak Ob&i Hwh cultecHRStrd fn PRV NLRAGF the
fromresupplying too nuch paper to the paper feed

&15@13./11?9 . 1%%@2%@(%5&?, Fi[lgé \.ﬂﬁ%&: H@epggggﬁ{]@d OQI J:Ielgglg.plying

paper 21s cked an en ence
The end fence 25 kes itégifficult to insert paper
F orolﬁlbchql tpr?gegp Ri Eﬁgz%é}l’eﬁ] eeﬁsglra?'szpr evented from
repl eni shing the paper suppI% erroneoysly. A
descri pti ofofSHoHE pRpELCdi $Ehaiife OPERYNY £3 Of 5thf \Reper
with reference to FIG. 19 and 20. FIG 19 is a
peed ey ve 1¢i bhoskewi by arhendedondendb apfee &ngs fence 95
FIG 20 is
makes it difficult to insert paper through the opening 2a. The
user is prevented from replenishing the paper supply
erroneously.

A description of the paper discharge tray 3 is
given with reference to FIGs. 19 and 20. FIG. 19 is a
perspective view showing the recording apparatus 1. FIG. 20 is
a front view of the paper discharge tray 3.

The paper discharge tray 3 includes a slope unit
101 of which the downstream side in the direction in which
paper is discharged is higher than the upstream side. A down
step 102 is provided to each edge of the slope unit (center
unit) 101 in a directions perpendicular to the direction in
which the paper is discharged.

Since the upstream side in the direction in which

the paper is discharged is lower than the downstream side, the
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a front view of the paper discharge tray 3. The paper
di scharge tray 3 includes a slope unit 101 of which

WO b@4dsnsnst ream side in the direction in whi chhPCROP2003/015439

paper is discharged is higher than the upstream side.
A down step 102 is provided to each edge of the slope
unit (center unit) 101 in-3ldirections perpendicul ar

0. t i,recti in__which the paper.is discharged.
i i EEh, BlsParde Fraech PRLIPET S iih e bager
t he paper is discharged is |ower than the downstream
é%%fé?a e HRBY260REOSRY TUSEH-) PS6O3A G459 tYs Rerghgement,
bet ween t he paper discharge roller 72 and the paper
BRRY Hegdst pPAy PEPrpEcome g redaickedcenr thagoarent kilscharge
arrangenment, many sheets of paper can be stacked on
they phpéddditdohal e, becausk tAddpbinballesdiheradse)t BE the
poi nt (Il eading edge) of the 5 paper 42 touches the

paper ab sohahgs thaYpddmidikharbBetrsd askad NaRer +42
I's prevented fromrolling up. In the case in which the

LERNSRO k@l b .r'éﬁ7p9é')&§er?ceds hobh, Ladius the

direction’in [ paper is transportedg i's’ changed

about 90 degr for. _makin t%ﬁ i.mage _formng %ﬁ

appar at us ?%n%g“& ,Cagﬁdlpn‘g?h ctgjsee%irﬁn\ﬁﬁ%ﬂ Tobbes Hr das 2
recorded by the ink jet recording, pethod, the paper 42
FROTS 5cees £8Yr BRP %Jpr.eeﬂqlémpéﬁewhb%#l MRPRA'S cifartgédseanted
be prevented fromcomng in contact with the paper

B ré&wdgeddpbenar fediegites tieer aibkénar Gee tirages flgpming
preventing the already 15 di scharged paper from

appd iaigsupomphen, amd ih sthkargsegionfwhheh ipapes are
beconmes snoot h.

recorded by the ink jet recording method, the paper 42 is
subject to roll up. The paper being discharged can be
prevented from coming in contact with the paper already
discharged into the discharge tray 3 by preventing the already
discharged paper from rolling up. Then, the discharging of the
paper becomes smooth.

Because the down step unit 102 is formed at each
edge of the center unit 101 in the direction perpendicular to
the direction in which the paper is discharged, even if the
paper 42 has rolled up, the rolling up on both sides of the
paper 42 can be cleared as shown in FIG. 20. The discharging
of the paper becomes smooth.

A description is given of a transport cover

attached to the apparatus body 1 in the place of the duplex

paper feed unit 81l. Referring to FIGs. 21 and 22, a
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Because the down step unit 102 is forned at each edge
of the center unit 101 in the direction perpendicul ar

W 2004058731i rection in which the paper is di scheey#e03/015439

even if the 20 paper 42 has rolled up, the rolling up
on both sides of the paper 42 can be cleared as shown
in FIG 20. The discharging32of the paper becones

h.. A description.is.qgiven of a.transpart .cqyer
SR oo TR B B0, S s ne R b B PR R gupLex
dupl e 5 paper _feed unit 81. Referring to FIGs. 21
%%Ege”zéfee WBLR08A/ 08037 F BEF-) B36037 615950 sefpmatic diagram
description is provided of the nmechani sm by which the
MO thepeitateckefipre U idwpdekaphpdr fred Wit $lais
schemati c diagram showi ng the state before the dupl ex

peperhefdoedndnFIG8122 sis at tsadleed tiandisdfam Zhdweng the state
schemati ¢ di agram showi ng the state 5 after the dupl ex

poiper theedupniek Bdpbascrheemnatt 8chpds pdat Ghesichdl.
(upper and | ower) for positioning the duplex paper

feed unit q&ﬁxﬁQ%WQQJOQu%ﬁér%ﬂﬂ?ﬁ%&%%)b9g¥n%?s$§¥gﬁi%g the

units 142 corresponding to the respective ches ar
el e Q| %h pl. ex. paper. fee unlé 81. Accardingly,

ﬁﬁén tﬁ%gf gﬁ%#e§gh%§%%3ﬁgb “ontt H?l%pgﬁﬁ%%ﬂﬁegggé L.

he 3§f rahgg bodg 1, he dupl ex paper feed unit 81

¥ HoE o BYTFFERTHY A EC BBEsTHAPESE AR nofcheehare
notches 141. A |lever 144 rotatable around a spindle
HopngSs onp e dublen Raredisieex upapedl f eransiingdy., Fhen the
poi nt 144a 15 (lock unit) of the lever 144 can be
dullesd pepea Ferdngnpt 81145 admathed appatted uwpdaadyus body 1,
side. After the duplex paper feed unit
the duplex paper feed unit 81 is positioned by fitting the
boss units 142 into the notches 141.

A lever 144 rotatable around a spindle 143 is
provided on the duplex paper feed unit 81. The point 144a
(lock unit) of the lever 144 can be locked to a fixing pin 145
on the apparatus body side. After the duplex paper feed unit
81 is positioned on the apparatus body 1, the lever 144 is
rotated. The duplex paper feed unit 81 can be fixed on the
apparatus body 1 by hooking the point unit 144a of the lever
144 to the fixing pin 145 provided on the apparatus body 1.

Referring to FIGs. 23 and 24, the transport cover
111 is described below. FIG. 23 is a perspective view showing
the rear face of the recording apparatus, and FIG. 24 is a

cross—sectional view showing the transport cover 111. When the

duplex paper feed unit 81 is not used, the interior of the
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81 is positioned on the apparatus body 1, the |ever
144 is rotated. The dupl ex paper feed unit 81 can be

WO 200edswBm t he apparatus body 1 by hooki ng theP@Dir003/015439

unit 144a of the lever 20 144 to the fixing pin 145
provi ded on the apparatus body 1. Referring to FlIGs.
23 and 24, the transport cov¥ér 111 is descri bed

3.i.s_a.perspectjve view.show n the rear
PEAO RePlelitnl a0 SRRS o L SRl RORY Dibe DGrisBRe
cross-sectional view show ng the transport, cover 111.

Ve the' 35 Vdag exPphpriialeled thei sape puthbre wedhe Feplex
interior of the WD 2004/ 050373 PCT/ JP2003/ 015439 -33

PeReS porad medirasils Arh sbe xgossiiedAsoottie ngbyarathes body 1.
transport cover 111 having substantially the sane

outline as Imetliplease,pabersiged amittheBbutandbeface of the

attached to the apparatus body 1. In this case, the

shapepdft therequtisidesf assuoftHehgame LEaRBPOIdE GAMEr
111 is about the sanme as that of the protruding units

ﬁo@ﬂQﬂrQ% REQtsudLNgL@NA, fﬂﬂ@r%@l@.ﬂrgjs bdg ffom té’h@ck{] &34e of
t ape

ace of e apparatus body 1. According to the s
the franspar over 11 the right and Left sides
g$et %?Erééﬁfpggégﬁaoa?Eﬁrﬁngﬁ|'38¥-groﬁg?o TG T W2 shape
events the apparatus, 10 body 1 from |l ooki ng bigger
Phats {-RARPREy CPEST THEL i FASH& 1L RBC Fafs porde e Ehe
111 is a storage wunit 112. A cover nenber 113 that
ot bl Bp elve @roby Protarde larcouidighhprgesnts) the apparatus
provi ded on the top face thereof. Accessories and
sogpl i eSraudlvocksng bigyess wimmuadlt, aahudblynst al | ati on
di sk, and preparatory ink may be stored in the
storage unithd lihsidecording tearidiRrabeveedr L angestNtstorage

t he
unit 112. A cover member 113 that can be opened by rotating
around a hinge 114 is provided on the top face thereof.
Accessories and supplies such as a user’s manual, an
installation disk, and preparatory ink may be stored in the
storage unit 112. According to the above arrangement, the
image forming apparatus with a storage unit 112 of good
appearance can be provided.

According to the present embodiment, the transport
cover 111 serves as a side wall of the storage unit 112.
According to another embodiment, a storage pocket may be
provided as a separate part of the transport cover 111. The
storage pocket may be fixed to the transport cover 111 or may

be formed monolithic with the transport cover 111.

A description is given next of an ink jet recording
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i mage form ng apparatus with a storage unit 112 of
good appearance can be provided. According to the

w@e@ges7enbodi ment, the transport 20 cover I1HAT/SEN063H 5439

as a side wall of the storage unit 112. According to
anot her enbodi nent, a storage pocket may be provided
as a separate part of the tPansport cover 111. The

age. to th trans ort aver, 111

é’%}% %cﬁror ma ﬁ%ﬁ%{ \}ﬁetr‘—’l‘%tl ASPSH 28V er

111. 25 A desc n |ven next of an i nk

recor di ng Z%ﬁ%ﬁﬁ%@§ E?/J?@%GﬁﬁﬁTBé@Qca%4ﬂe fed from
paratus in which front-side operations are realized.

Tege dESRH: edicapddels t s ghapeedd Foc ghebBrewt Sidsmott fbe

front side and is discharged to the front side of the

recording sgpearatas . Addditdreidiy,y asashsimowm iRTE| GB, the

2B, the 5 ink cartridge 38 can be | oaded fromthe

frlontastiieirnds uahosderbdded Faohr @At siaig: JiiconRgar
to realize the front-side operations as described

BRYLied ttd $HREEESSArYidd. provide the sub-tanks 35 on
the carriage 33 for supplying ink to the recordlng

f t.he |
cartri dges 58 TaneostB Fan g boRR T e et i =2

th| Referring to FIGs. K 25 through 27
e%ﬁﬁéﬁ?iﬁ%QﬂYeofl the Befie r|898r9§1%%6%ﬂ%h§€§ —ttgnks 35
the present, enbodi nent is _given below 15 The ink
e fpFrEgdencPudes arrPhkimmgioXd gihe egmpaihhagheads 34,
i nk and a housing 403 for storing the ink bag 402.
and to supply the ink from the ink cartridges 38 to the sub-

tanks 35. The ink cartridges 38 need to be thin.

Referring to FIGs. 25 through 27, a description of
the ink cartridge 38 according to the present embodiment is
given below.

The ink cartridge 38 includes an ink bag 402 for
containing ink and a housing 403 for storing the ink bag 402.
The housing 403 includes a first housing 411, a second housing
412, and a third housing 413. The first housing 411 and the
second housing 412 form a protection cover for protecting the
side faces of the ink bag 402. The housing 403 is divided into
the first housing 411 and the second housing 412 that cover
the ink bag 402 with planes parallel to the direction in which
ink is supplied.

Referring to FIGs. 28 through 34, fhe ink bag 402

according to the present embodiment is described below. FIG.
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The housing 403 includes a first housing 411, a second
housing 412, and a third housing 413. The first

whowsiosg73ill and the second housing 412 for m BCT/JP2003/015439

protection cover for protecting the 20 side faces of
the i nk bag 402. The housin% 403 is divided into the
first housing 411 and the seééond housi ng 412 that

§@V§E atg déQéﬁgagf4QﬁEmﬁép§%%%Q&ﬁ p%&gllgb.ig %ggﬁﬁmm.view

|rect|on I n fertin

3 t he nk bag 402 25 accordln to
e preé%% E%ﬁ%%&l%ﬁﬁteFB ggﬁb&tﬁgﬁoﬁp wEsh \ige ink bag

2004/050373 35 PCT/ JP2003/ 015439 28 is a side view of

é thk Jolalged40§thFrLE§< 281G s 30 Pt rorrerenseetional jvilew of
bag 402 for explaining a state in which the ink bag
3dpmisur  arechagieth £k, £EHHG B Ches badgr o§stlsecinlonalg 402.
view of alumnumlamnated filmformng the body of

Fie.i 3k tag 402e SiEWGhSting A Iwldenyl AWWSEOWM I ¥ the ink
hol di ng menber 422 of the ink bag 402. FIG 32 is a

begr 4ve evernd . t3e sholdidfag ARG o 422ne ﬁ'xcﬁdlr%?' mehiRr 422. FIG.
front view of the hol ding nenber 422. FIG 34 1s a

4 4 th
PR by 0D 16 TRE Tk hea s iebRfiet i1 ¢
ST TR R e é%%eqf 49 ink bag

made of resin fixed on a |ong edge of the bag body

4%4: As shown in FIG 30, the bag body 421 according

to 15 the present enbodinent is nmade of al um num

| ami nat ed fTheni4d0Obag 402 includes a flexible bag body 421

made of substantially rectangular aluminum laminated film and
the holding member 422 made of resin fixed on a long edge of
the bag body 421.

As shown in FIG. 30, the bag body 421 according to
the present embodiment is made of aluminum laminated film 430
in which a dry lamination 426, an aluminum film 427, a dry
lamination 428, and PA 429 are laminated on LDPE 25 (but not
limited to the aluminum laminated film 430). As shown in FIGs.
28 and 29, two sheets of the aluminum laminated film 430 are
adhered to each other at their edges (the shaded area in FIG.
28) to form a bag, and the bag is further adhered to the
holding member 422. Unlike a conventional bag body having a
frame therein for'keeping its shape, the bag body 421
according to the present embodiment does not have such a frame

therein and is flexible. Accordingly, little ink remains



10

15

20

25

in which a dry lamnation 426, an alum numfilm 427, a
dry Jlamnation 428, and PA 429 are | am nated on LDPE

WwWQ@20oghosm37not limted to the al um num | am nat eRICT/iR2003/015439

430). As shown in FIGs. 28 and 29, two sheets of the
alum num |l am nated film430 are 20 adhered to each
other at their edges (the shaded area in FIG 28) to
fr?rsmc? bag, and the bag is further adhered to the
o‘llaeln'g menber 422. Unlike a conventional bag body
having a frame therein for keeping its _shape, the bag

body 421 T ct@RgiRoFEHe- p?esidhiousihadi nehe ekdingimenber

have such a frane 25 therein and is flexible.

Mg omiglep al flenge i wkit eiddi,ng WONREOUI Q50873 432 formed
PCT/ JP2003/ 015439 -36 unused. As shown in FIGs. 31
thrautpre3df the Hbdwhegumieirasn , 4R2ihkcinmes wnifd ange (ink
unit 431, a connection unit 432 formed on a face of

theet hafige pefibte48dnestibd Nks ishbh) URbEME3 D itHe Jther face
inlet unit before adhesion is shown) forned on the

OF hﬁ{e fﬂ%% eotm%l? e4§i ,a% ul'.rllliet i?kﬁlougf%to tﬂ\%ﬁ‘% r11k3 4outl'%/18t above

unit 434. The above units are forne hical I'y.

Theoop bobeesdto s sherrml i efhered (oM 1o prorman

connection “uni
ink outlet unit 434 are hollow_ 10 As shown in FI

G
APNERRG Fords GPREREtEIhiddtl 632 - uhne 43 ilet emds £33 and
the direction of length of the holding nenber 422)

Hre indpeddelti keib 44l hoAlgweove 432a surrounds

the connection unit 432. According to the

arr angenentas tshewbhadgnbpag. 422, racdé ehdshef athuei diilection
lam nated 15 film 430 can be firmly adhered to the

@i DoVESD pehieneh@s Di M direction of length of the holding
member 422) are tapered like a diamond. A groove 432a
sufrounds the connection unit 432. According to the
arrangement, the bag body 421 made of the aluminum laminated
film 430 can be firmly adhered to thé grooved perimeter of the
connection unit 432.

A hole 435 piercing the flange unit 431 and the
connection unit 432 is formed in the ink inlet unit 433. After
the ink bag 402 is filled with ink, thé ink inlet unit 433 is
sealed by thermal fusion bonding. The sealed ink inlet unit
433 is shown as a sealed unit 436 in FIGs. 28 and 29. The ink
inlet unit 433 can be sealed by thermal fusion bonding easily
and firmly.

A hole 437 for discharging ink piercing the flange

unit 431 and the connection unit 432 is formed in the ink
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connection unit 432. A hole 435 piercing the flange
unit 431 and the connection unit 432 is forned in the

WO pdodjosiizes unit 433. After the ink bag 402 i speT/it2eas/015439

wth ink, the ink inlet unit 433 is 20 sealed by
thermal fusion bonding. The sealed ink inlet unit 433
is shown as a sealed unit 436-in FIGs. 28 and 29. The

i in it 3 ' al.ed her mal __f usi on
%%%ld?ﬂné} nggl:S %P% ‘gﬁdog%q{rhrﬂtzf.zl%% fgSFegiE%lrf%ra dﬁ%&ﬂ%&&l pgnber
I-nk_ piercing the fl e. 25 ynit 431 and the connection
s 59 §g?o£%% P i R cher 5504 TupFra L7 point of
PCT/ JP2003/ 015439 outlet unit 434. An opening 438 for _
% tiHg X PEXEBEE Hehbier ProNadedeat sSter undlte 4497tbofit a
di scharging ink at the point of the ink outlet unit

23 njegbgrofpdeloldinsy efheufilex4Blet onft tisa fooapdrarber
for holding the flexible unit is formed at a 5 further

perilphepakriprgran ssquvid srbeninkheuthietoutnide 434+ a3he
flexible nmenber 441 is fitted into the point unit of

the ink outrr@t ruBktb#ddn@fhshaw) iy Eh&e&“ixﬁ?ﬁﬂgoint

flexible menber 441 is sustained by a cap ne
e N L e G
e AN G I
SRR S A IS LS T
supplied to the recordi ng apparatus body. Wen the
qﬁJﬁéﬂﬁcgnn fluorine, or butyl. When a hollow pin-shaped
supply pin (that leads ink to the recording apparatus body) is
inserted from the recording apparatus body side, the flexible
member 441 maintains the sealing but enables ink to be
supplied to the recording apparatus body. When the supply pin
is pulled out, the flexible member expands and keep the
sealing intact.

The cap member 442 is formed by a pipe-shaped
member 446 having a flange unit 445 for holding the flexible
member 441. A hole 447 is formed on the flange unit 445 for
inserting the supply pin from the recording apparatus body
side. Multiple blocking blocks 448 bent inward are formed on
the pipe-shaped member 446. The cap member 442 is fitted on
the point of the ink outlet unit 434. The cap member 442 is-

kept fitted with the blocking blocks 448 engaging the step

unit 439 as shown in FIG. 34.
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15 is pulled out, the flexible nenber expands and keep
the sealing intact. The cap nenber 442 is forned by a

w@eEeAstsaped nenber 446 having a flange unit BEdBJIF2003/015439

hol ding the flexible nmenber 441. A hole 447 is forned
on the flange unit 445 for 20 inserting the supply pin
fromthe recordi ng apparatu38body side. Miltiple

bl ocki ng blocks 448, be [ rd.are_for on the
pipe-shapeé“%ﬁ%ﬁ@?‘&26££%h2%%agjﬁ%ﬁ8 rogggeru?%ﬁtﬁﬁf of the
on .the point of the ink outlet unit 434. The cap _
ReHbe FFP0RE. 2R3 pts 194IRaPeR SHOBRRn bbbkl R BRGORsRter in
448 engaging the step 25 unit 439 as shown in FIG 34.

L & 50378CcPBT JH2 0087 0154889 - 482 AsActrowlinodyk| @en the
28, the ink outlet unit 434 of the holding nenber 422

ik dissposedesGBstianpbal tjomdd thengdenidehailhy the Bebwhtin FIG.
direction of the ink bag 402. Accordingly, when the

ik tihkdge 88eivadasddy anedokongd t gk Nld Y06a%1ows
shown in FIG 5 1), the ink in the bag body 421 of the

éﬁ&bﬂﬁi é@%péke osﬁﬁéﬁégéé gﬂnpﬁigﬁ %ﬁétfﬁ% %%%ﬁeknunit is
a S| de.

which the ink outlet unit i's dispose ta

her Q%% h in% c he.consunmed_. conpl.etel y. Engage
‘;brlm ¢ ftca%dsh St ’?reé’ﬁ’gaé CpEBEKTHY B Gogsurge
éde criged bel ow) provided on the first housing 411
e Yr or med on the hol di ng menber 422

nmonolithically. Goove units 43la and 431b are formed
at positi oARogger 88pbadtng ansl 43¢ thagagegawe tb4Bkiagdnails
452 on the side face of the flange unit 431.

(described below) provided on the first housing 411 side are
formed on the holding member 422 monolithically. Groove units
43la and 431b are formed at positions corresponding to the
engage unit 451 and 452 on the side face of the flange unit
431.

As described above, the ink bag 402 is formed by
fixing the holding member 422 on an edge of the substantially
rectangular flexible bag body 421. The holding member 422 has
the ink inlet unit 433 for replenishing the bag body 421 with
ink and the ink outlet unit 434 for discharging the ink
contained in the bag body 421. The holding member 422 further
has the engage units 451 and 452. As a result, the ink can be
consumed almost completely. The ink bag 402 can be stably and
detachably fixed to the housing 403.

An ink bag 402 according to another embodiment is

described below with reference to FIGs. 35 through 37. FIG. 35
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15 As descri bed above, the ink bag 402 is forned by
fixing the hol ding nmenber 422 on an edge of the

waegosnsrd al |y rectangul ar flexible bag body BCLIP20§B2015439

hol di ng nmenber 422 has the ink inlet unit 433 for
repl eni shing the bag body 421 with ink and the ink
outlet unit 434 for dischargPng the ink 20 contai ned

s he. hody .. The hol dj er, 422 further

R A L
can be onsu al t conpletely. The ink bag 402
Xéﬁwb%fs%ﬁbﬁﬁﬂggﬁg'gg?aEﬂ%Blksfﬁ % ¥ifthelMbusimy FIG. 37
403. An ink bag 402 according to another enbodinent is

25 feReFiPed s oW khehirkeflaedfde sbornGn BEGt Hbugh

37. FIG 35 WD 2004/ 050373 PCT/JP2003/015439 -39 is a

side view oInttle iink hag 402, &|ag 3Pdys 421peespechéd ey two
view of the ink bag 402 that is filled with ink, and

Bh&etS7of il wtnibaiit 0Bhvhevedf e 430K aBaga 402t ShpWhitN 4214
FIG 35. In the ink bag 402, a bag body 421 is forned

YAt Wor theS Nefles a0limah i W AN %g.lie(ﬂil hhm f’ggoﬁ{%%gg to the

bottomunit 421a nede of the same um num I am na

Lo 4 Iﬁf ardin 0.1 above arrangenent, the ink
%aggéo ¢a e%%ﬁ&él%hé i%?g%”%ﬁgﬁhfanoFoﬁﬁﬁl?h e amount
Tge.gﬁr cture of the housing of the ink cartridge 10

88 18 de¥tiS'fed below with reference to FIGs. 38 and

39. FIG 38 is a side view of a first housing 411 of
the ink carfhe Rferudsireand H& haring ofsithe ¥hbweattmidge
second housing 412 of - the ink cartridge 38. The

RBuss MpsAN3 efd leéoiwnkilthartafidgpmce8 tosBEGEI B8 and 39. FIG.
38 is a side view of a first housing 411 of the ink cartridge
38, and FIG. 39 is a side view of a second housing 412 of the
ink cartridge 38.

The housing 403 of the ink cartridge 38 (see FIG.

25) includes a first‘housing 411, a second housing 412 similar
to the first housing 411, and a third housing 413. The first
housing 411 and the second housing 412 are combined thereby to
form a combined housing, and the third housing 413 is fitted
at a lower front portion of the combined housing thereby to
form the rectangular housing 403. A recess unit 461 and a
hooking unit 462 are formed on the housing 403. An opening 473
to which the ink outlet unit 434 faces is formed on the front
face of the housing 403.

The first housing 411 is substantially rectangular

as shown in FIG. 38, for example. On the outer circumference
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15 25) includes a first housing 411, a second housing
412 simlar to the first housing 411, and a third

whowgiosg73i13. The first housing 411 and the sSPCDMR003/015439

housi ng 412 are conbined thereby to forma conbi ned
housi ng, and the third housing 413 is fitted at a
| ower front portion of the t®mbi ned housing thereby to

20 iy mithe ¢ ulgr hoysi.ng.4 ess 461
and ﬂf a hloo%l ngﬁﬁﬁﬁ? %]212’ Izglire or ﬁeg{% Al%ilep"hgaus%gﬂﬂg onit
openi| 73 0 i ch_the | out faces

4¥E o%ﬁe %Cﬁ Pﬁ%£f4g$h apgcgu6 tH%l %u% d“ﬁb§%5Tﬁ§e

|rst ho sing 411 is substantlally rectangular 25 as
é égC%%S Pkt BodApPBd BRSO ie it 462A are the
C|rcunference WO 2004/ 050373 PCT/ JP2003/ 015439 -40 of
W mordionsust ngha Imecessr epéts4ohi andleds haoldoki ngit 462,
unit 462A, a notch unit 463A, and guide units 464 and
“pegrtd vellgr nEde Adiectr eness 468At FEAIA angbaddae 1A@OKWROCh an
unit 462A are the half portions of the recess unit

Al rapd ehhehhagkimies tiithds 463, be iﬁ@fﬁﬂﬁdégﬂfbr Igﬁlenlshlng
notch unit 463A fornms a space into which an

W %%kSQthlﬁﬁQ&ﬁf ﬁdbﬁﬁfﬂééﬁiggsﬁgﬁ% hou31ng 411

replenlshlng wi t h™ i nk t e in etwee

|r sing. All nd.t he second .hou 1 The
gU| §¢ u%| §é4h%%duféﬁlgre Busgﬂl %Hﬂthg%Eg ﬁ ziﬁkare
cartr t he recordi ng apparatus 10 bo or the
rtjé’m iﬁf"gi’ﬁ“ﬁg ﬁd’r]%tc&% rppa%tg*éo uHie sre4—‘@'\éslm%@bparatus
and 466¢C to mhlch bl ock nails of the second housing
Loy Cdesbri bell beplan)shiacf spredates. three corners of
the inner wall of the first housing 411. Positioning
units 467 admdgad68utihbs 46t i4@6bt hentiokdéagtamemieh block

nails of the second housing 412 (described below) are formed
at three corners of the inner wall of the first housing 411.
Positioning units 467 and 468 that position the holding member
422 are built on the inner wall of the first housing 411 for
holding the holding member 422 of the ink bag 402. Engage
nails 471 and 472 for engaging the engage salients 451 and 452
of the holding member 422 are also built on the inner wall of
the first housing 411.

An arc unit 473A corresponding to about a quarter
of the opening 473 is formed on the front face of the first

housing 411. An engage recess 479 to which, when the third

~ housing 413 is fitted, an engage nail of the third housing 413

is engaged is formed on the first housing 411.

As shown in FIG. 39, for example, the second
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15 422 are built on the inner wall of the first
housi ng 411 for hol ding the hol di ng nenber 422 of the

w0 ndo4os0373102. Engage nails 471 and 472 for enp@nirego3/015439

the engage salients 451 and 452 of the hol di ng menber
422 are also built on the inner wall of the first
housi ng 411. 20 An arc unit4473A correspondlng to

by rter t he enln 473, is, for t he

Paing A 1 bahan U= RO BeM g2 150 *if e Prbisey 411
479 to ich, .when the third hou3|n 413 is fitted,

Fh Sy G STact t6PE e of ﬁ@@sFﬁ@OHQShOW%%QQhéééedal§ecess
formed on the first housing 411. 25 As shown in FIG
Wit 141l Box anpreking einide dfEBAD22001¢ 050873 4688, and an
PCT/ JP2003/ 015439 housing 412 is substantially simlar
tadenthd ifdatdonhoust 44 kire fOrmeHe Thié erecdsCumfier @MtB and
of the second housing 412, a recess unit 471B, a

frookiotkimd tind42B42@ et athelhial FAHSB i MY 3N the recess unit
identification unit 484 are fornmed. The recess unit

AlBandne 'hB%kBH(?kﬁ 9. Wit %%Eﬁé{%é%}ﬁ Egg%' OR%t

of the recess uni 1 and the

| h i nt
ﬂﬁﬁgﬁgéﬁ%?néafép %ﬁls |ﬁ%n§6pépgtu§p rnﬁﬂ%ﬁgf%Pb8aﬁEgﬁ can
h k.th k b 402
R e FPe ARG AT, ARG HE Geed RegsERg held

412. The 10 identification unit 484 is a salient for
htaieca ithg €hestorgrsing 41k apdnthe neebdnd tieusing Bhy. The
402 of the ink cartridge 38. Lock nails 486a, 486b,
Hmh4g8catéonhiicht etfifage anistdiehtt frer findsicahansi 8je color
411 engage, are forned

of ink contained in the ink bag 402 of the ink cartridge 38.

Lock nails 486a, 486b, and 486c to which engage
units of the first housing 411 engage, are formed
monolithically at three corners of the inner wall of the
second housing 412. Fitting units 487 and 488, having grooves
to which the holding member 422 of the ink bag 402 is fitted,
are formed on the inner wall of the second housing 412.

An arc unit 473B corresponding to about a quarter
of the opening 473 is formed on the front face of the second
housing 412. An engage recess 489 to which, when the third
housing 413 is fitted, a lock nail of the third housing 413 is
engaged, is formed on the second housing 412.

As shown in FIG. 26, the third housing 413 is

fitted to the notch unit 463A and 463B on the front face at

the ink supply side of the first housing 411 and the second
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nmonolithically at three corners of the inner wall of
the 15 second housing 412. Fitting units 487 and 488,

whaooisip3gy ooves to which the hol di ng menber 4P@T/@if20031685439

ink bag 402 is fitted, are fornmed on the inner wal
of the second housing 412. An arc unit 473B
correspondi ng to about a qué&ter of the opening 473

' the front face of .the,sec 2 usi n

e A e P e AT GR R LT e 10 et
housingt413 is fitted, a lock nail of the third i
ROPARI PG $HIETehgagdl, 4 1% F6h 88 B8R the Sectndousing 411
housi ng 412. As shown in FIG 26, the third housing

ang the sq9qonedhpusibe Hod chranmiectd88y amiret6lBmen phethe
front face at 25 the ink supply side of the first

hloisd npuwslibgard3t haddecionth WY 26045060373t 473C corresponds
PCT/ JP2003/ 015439 -42 housing 412 fitted together.

tock/naid $m9bpanind 9 that73 engage the engage recess
479 and 489 of the first housing 411 and the second

housing 412, I &3get k¥elye 5%5%4‘§E?%é?9§9%2§s W in F1G.

housing 413. Additional 'y, an arc unit
Qrr el 5t %%2 0 h eni.ng unit, 473.
%@bd@%?nggi%%ghgea %56L% fﬁ%gﬁfe}ngsb@%o i1¥ pPgked to the
fO, tHs hQ|diH% menber 422 of the ink bag 402 is
teked' Y5 e 411 i PE(PHISHY the1 PeYIpreSiamiRe Lt He2
hol di ng nmenber 422 positioned with the positioning
RRF sl AEE aAdhabRe grogiHd aniinst undthole? mpd BB Ssioficghe first
the lock nails 471 and 472 of the first housing 411
haoekincheléngageesthe elick 454 land7452ndf4thef hbkdifagst
menber 422 of the ink bag 402. Then, the first housing
Hdds fang 41he 18erobifle ety salients 451 and 452 of the
holding member 422 of the ink bag 402.

Then, the first housing 411 and the second housing
412 are assembled by superposing and pressing them from the
outside since the lock nails 486a - 486c of the second housing
412 are hooked to the engage units 466a — 466c of the first
housing 411. The assembly (shown in FIG. 26) of the first
housing 411 and the second housing 412 is completed.

As shown in FIG. 26, when the third housing 413 is
fitted to the first housing 411 and the second housing 412,
the lock nails 491 of the third housing 413 are hooked by the
engage recesses 479 and 489 of the first housing 411 and the
second housing 412. Accordingly, the ink cartridge 38 as shown

in FIG. 25 is completed.

An ink cartridge 38 according to yet another
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412 are assenbl ed by superposing and pressing them
fromthe 15 outside since the |lock nails 486a - 486¢

wo@Roohso3zecond housing 412 are hooked to the PODaRPE03/015439

units 466a - 466¢ of the first housing 411. The
assembly (shown in FIG 26) of the first housing 411
and the second housing 412—ﬁ§-conpgeyed.Zésfs??mg Ln
: n ' using.413.is itte 0
PHEG en S oA LB D e SR P S i s eanc
ck nails 491 of the third housing 413 are hooked by
%ﬁé engage recesses 479 and 489 of the first housing
411 and the second housing 412. Accordingly, the i nk
cartri dge 3BQdrdhERAtridoFE| Iy stevns ipoRphet 6H. idSlwddes the
ink cartridge 38 according to yet another WO
PO B3 the PCTEIPRO0SLNY 5B, erhbdieeriecosd housing 412.
descri bed below with reference to FIGs. 41 and 26. The

Thk fClarsttr hdgeildd shpvehd it Geclidi REhdtdRS 4172 nakvBKnoten
bag 402, the first housing 411, and the second housi ng

dliZ:s Aebheahir s6oRousi NG 411.a0d Fhe,secand hoysiang
412 have notch wunits 469A and 469B, respectively,

' tlet ,434 _and.the c menher '
57 O L I A8 S SRR o e

f i ag.,402_. The jink. cartridge 38 also includes
?ﬂg(?ﬁﬁFg ggés?ﬁgufi§Jﬂh$Pﬁg482n0T%?1%ﬂﬁtcaﬂﬁglﬁﬁﬁnéa also
10 around the ink outlet 434 and the cap nenber 442
ProEsdthae thied gruiing 4Rehprkng i It sndf #A8 formed

i nk bag 402. As shown in FIG 42,'the ink cartridge 38
grpund the ink outlet 434 and the cap member 442 provided at

the point of the ink outlet 434 of the ink bag 402.

As shown in FIG. 42, the ink cartridge 38 is
connected to the ink supply system of the apparatus body by
inserting a needle 511 from the apparatus body side to the ink
outlet unit 434 of the ink cartridge 38. The needle 511 is
protected by a needle guard 512. However, when the ink
cartridge 38 becomes thin, it is difficult to have enough
opening for the needle guard 512 to enter the opening 473. To
solve this problem, the notch units are formed beside the ink
outlet 434 and the cap member 442 provided at the point of the
ink outlet 434 of the ink bag 402, on the housings 411, 412,
and 413. According to this arrangement, the needle guard 512
can enter without touching the housings. Thereby, the ink
cartridge can be made thinner.

The first housing 411 and the second housing 412
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connected to the ink supply system of the apparatus
body by inserting a needle 511 fromthe apparatus

whoay/0si3de to the ink 15 outlet unit 434 of theCT/5IKR003/015439

cartridge 38. The needle 511 is protected by a needle
guard 512. However, ‘when the ink <cartridge 38 becones
thin, it is difficult to ha%é-enough opening for the

I ard.h12 ent er e qpening.473. To so]ve

PRFS St e b a EhE L FREBRET AT s oo et gTouna
%ﬂk 20 outl et 434 and the cap nenber 442 grovided at

B U MUdet Aé4 PRR/BhitTe e msmbeRe fAKPRRGidrsh at the
on the housings 411, 412, and 413. According to this
BPtangehddte infeonsédt edPharf BE2 inkahagnt @2 . Viittehaltird
touchi ng the housings. Thereby, the ink cartridge can
beusrate 4143 ,nhewevab, Thes fiig stodebushig. 411 and t he
second housi ng 412 WD 2004/ 050373 PCT/ JP2003/ 015439

-44 have noA£hididipeMbdBotad 4608 dRspRe&t bigl ¥o2 is stored
formed around the ink outlet 434 and/or the cap

RISt L fstatle U, AU 1Y Blbiey N QUL e

ever s.ng_n tc% unj .&§ describﬁd abov
Ot el TR BafChodor O ghulheln Eheeart rrgo- 108,
housj n 40%¥ it is possible to formthe thin
b@%-%%ﬁ’é’@ Gk EAPTr Hagel B8 CoplriAge, Saste Hdwh swb-trek 35
10B, ink is supplied fromthe ink cartridge 38 to the
BE®V datk o35 thﬁr gerdeagend hdacihe agk Semin tulke 36k
supply tube 36. 10 Accordingly, the ink cartridge can
becdoHided yandhenliokdealrtticlder aant be appasdtarsd hodyabyd
the front operation. Japanese Patent Laid-Open
BApptt@atihen aNpardu2 028890 .by the front operation.

Japanese Patent Laid-Open Application No. 10-202900,
for example, discloses a conventional ink cartridge (or ink
tank) for supplying ink to a sub-tank, the ink cartridge
including a flexible bag-shaped ink tank having the outlet of
ink, and a chassis unit (housing) having an opening through
which the ink tank can be stored and removed.

When the ink cartridge is loaded to the apparatus
body from the top with the ink outlet unit thereof facing down,
the ink tank sets well to some extent in the chassis unit.
However, if the ink cartridge is loaded to the apparatus body
from the front with the ink outlet unit thereof facing
horizontally, the ink tank slants in the chassis unit. That is,

the conventional ink cartridge does not work in front loading.

The ink cartridge according to the present invention can be
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for exanple, discloses a conventional ink cartridge
(or ink tank) for supplying ink to a sub-tank, the

w0 pdo4030373 | dge 15 including a flexible bag-shapedirzés/015439

tank having the outlet of ink, and a chassis unit

(housi ng) having an opening through which the ink

tank can be stored and renp¥ed. Wen the ink cartridge

' r 0 f the top-with th

o e e P AR S i Hhpk TS oo e B Erome
%EES gmgl r%%.sope extent in the chassis unit. However,

11" The T art rdge is |l oaded to the apparatus body
fromthe front with the ink outlet unit thereof facing
hori zont al 137 Sheem dr FARK- s¥2ntZB i enchéSehassi snlunit .
That is, the conventional ink cartridge does not work
¢ risiaes 8&dicngresoidiang rio Centr rdgeeacoos didigrisoare
the present invention can be WO 2004/ 050373
Rede}P2003he1 5430t - 4034 aadetict grand satoasecHy eBbREing
apparatus body fromthe front (front operation). As

SHSWA thid bbEs§- 12Arh@%r@'§i|1t4§.pvéhltibﬁkis 4 rlij%g.g%gg§o the

corresponding to four respective colors are 5

ggoggu%dgoggk gide of the front face of the recording
appar at us ogy 1. The present invention is not limted

to the abqve enbodinent. For exanple, as shown in
FI G 46, 0310& eixﬁﬂlph‘éar??i 38cFdPe éfs:’sp%‘éje‘ar at™k he
I ght, side_of the apparatus 10 body 1, but bl ack ink
Lidggs 388 ARG Berfssbsddthe FHEhT eFidssiafe the epparatus

appar atus body 1. The hi gher usage bl ack ink

% rli.dgut3BBaahyibe e idiggg8BBthay hdelicposred Bk the
cartridges
left side of the apparatus body 1. The higher usage black ink
cartridge 38B may be made bigger than the color ink cartridges
38C. A color ink cartridge 38C may be disposed at the left
side of the apparatus body 1.

As shown in FIG. 47, the ink cartridges 38 of four
colors may be disposed at the left side of the apparatus body
1. Alternatively, as shown in FIG. 48, one of the ink
cartridges 38 may be disposed at the right side of the
apparatus body 1, and the other ink cartridges 38 may be
disposed at the left side of the apparatus body 1. As shown in
FIG. 49, two ink cartridges may be disposed at each side of
the apparatus body 1. The number of ink cartridges 38 is not
limited to four. The number of ink cartridges 38 disposed at

the right side of the apparatus body 1 and that of ink

cartridges 38 disposed at the left side of the apparatus body
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38C. A color ink cartridge 38C may be di sposed at the
|l eft side of the apparatus body 1. 15 As shown in

WO-R@B4/080873 t he i nk cartridges 38 of four col orBCTYEBROEBA15439

di sposed at the left side of the apparatus body 1.
Al ternatively, as shown in FIG 48, one of the ink
cartridges 38 rmy be di sposéf- at the right side of the

and t he k cartridges 38 nay
g%%a%éjséﬁlsed P Itnﬁ%]? dtlogp t he appar at us body
1. As sho FIG 49 tvvomk cartrldges ma
di sposed \zg{k%%’?ﬁil&gdéoo# Wpaeadigepsay “E’Ke

nunber of ink cartridges 38 isnot limted to four.
THetriAass agF RpARUBEE t e difed-o3gedi bposkikdaty ithentioghhe
side of the apparatus body 1 and that of ink 25
teadimigiges t3& rdinsposefiratt tdfe thef bppadet®d ¥d®,. The ink
appar at us body WO 2004/ 050373 -46 PCT/JP2003/015439 1

oyt hielgeguals , andwebyr Pendi ffeenentieaAS CQLRUNY #: Q0 tEﬁe front
above enbodi nents, the ink cartridges are assurred

be {pads agﬁtﬁg'gbﬁﬁ 1 tad Iy %%wghﬁnTkgédl ﬁFLO rTELly, the

the front of the apparat us car ges

e b de sfromthefr of
t eéa?ig")gg\rig us oraa 1 agléa% }Q/a Eromgthe fron "ot Bhe

Addltlonalllh%é1 5 i nk cartrlde38 may be | oaded

Kelfrobg dftitde QngFﬁt%l% K Wit riidopse 38 may be
attitude of the ink cartridges 38 may be determ ned
PteetigedadbeafForlanee ¢iltd zhe pbzétawh wisitEobers méubers
di sposed at the front side of the apparatus body 1.
Hesgidng tt shehérpriessinte efbateneppa raisus h@ay i1n

According to the present embodiment, as shown in
FIGs. 2A and 2B, for example, the ink cartridges 38 are slid
and loaded in the apparatus body 1. According to another
embodiment, as shown in FIG. 52, the ink cartridge 38 may be
slid in the apparatus body 1 from the side of the épparatus
body 1, or from the rear of the apparatus body 1. In this case,
the ink cartridges 38 may be disposed horizontally or askew as
described above.

According to the above embodiment, the paper feed
tray 2, the paper discharge tray 3, and the.ink cartridges 38
are handled in the front of the apparatus body 1. Additionally,
as shown in FIG. 54, a connector 611 to which a power code is
to be connected, a power switch 612, and another connector
such as a USB connector to which an external device is to be

connected may be disposed on the front face 12 of the
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FI Gs. 2A and 2B, for exanple, the ink cartridges 38
are slid and |oaded in the apparatus body 1.

wa\ewansi3ny t o anot her enbodi ment, as shown i n FCTAP26@3/015439

the ink cartridge 38 may be 15 slid in the apparatus
body 1 fromthe side of the apparatus body 1, or from
the rear of the apparatus bddy 1. In this case, the

s13 Qse |zontal
Sl B8 Rl g MRS RG Y 1 559E s afferove the
enbodi.ment, the paper feed 20 tray 2, the paper
&® tngtég g CPEHEY ﬁPpééﬁFP?dges 38 are
handl ed in the front of the apparatus body 1.
Addi ti onal IAfcorsdnghsanthe Frae sabodinenhectio? BEBeard
whi ch a power code is to be connected, a power swtch
Bhggntdnd aﬂoappiie®nhmeiamm&aahtg@ea($ﬁﬁtEang@k@rihn jet
whi ch an external device is to be 25 connected may be
thepered abpbheths ot WEed 12 cakrt Age V2040003 7Rccording
PCT/ JP2003/ 015439 -47 apparatus body 1 (full front

Qﬁ%ﬁﬁkﬁ@ﬁ)e§803§méﬂt'mﬁﬁ9%ﬁeE§ﬁF09¥ﬁéﬁ%%éﬂt£% %Ep&ggable to

recordi ng apparatus. Accordin

%gﬁia % ﬁﬁ%ﬁ eq%xilnvenﬁgggtgsrqg Iled Elng type
ratus |n whi ch a carriage scans paper. According

]?%ﬁgnother enbodi ment, the present invention is

applicable to a line type ink jet recordi ng apparatus

havi ng a | iThe PypeenhebtVemHomrissepplingeheion of only the

applicable to not only the 10 ink jet printer but

ks getf priexanpbet aldfgcgioni kgamptdi ne, fac<iopiler maantine, a

a multifunctional peripheral that serves as a

copier, and a multifunctional peripheral that serves as a

printer, a facsimile machine, and a copier. In addition, the
present invention is applicable to an apparatus that
discharges liquid other than ink, such as resist and DNA
samples.

The present invention is not limited to these
embodiments, and variations and modifications may be made

without departing from the scope of the present invention.

INDUSTRIAL APPLICABILITY

According to the present invention, a useful
compact front-operable image forming apparatus can be provided.
The bottom side of the slant front face of the image forming
apparatus recedes backward. According to this arrangement, the

flat top face can be provided, and simultaneously, enough



printer, a facsimle machine, and a copier. In

addition, the present invention is applicable to an
w@ppans3es t hat di scharges |iquid other than PEkJP2003115439

as resist and DNA 15 sanples. The present invention

is not [imted to these enbodinments, and variations

and nodifications may be nma#@- without departing from

0875008, O ISR SO 0 T e providen

useful conpact front-operable inmage form ng apparatus
can be provided. The bottom side of the slant front
face of the image form ng apparatus recedes backward.
According to this arrangenent, the 25 flat top face
can be provided, and sinultaneously, enough WO

2004/ 050373 PCT/ JP2003/ 015439 -48 space for the
feedi ng and di schargi ng of paper can be provided. WO
2004/ 050373 PCT/ JP2003/ 015439 -49 CLAIMS 5 10 1. An

i mage form ng apparatus, conprising: a substantially
flat top face; and a slanted front face, the bottom
side of which recedes backward. 2. The inmage form ng
apparatus as clainmed in claim 1, further conprising:
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a paper discharge tray disposed at a |l ower portion of
said slanted front face, said paper discharge tray

w@eabosdrng forward. 3. The inage form ng appaPEl/iE0e3015439

claimed in claim 15 2, wherein said paper discharge
tray is tiltable upward and downward. 20 4. The i nmage
form ng apparatus as clai ned®n any one of clains 1

through 3, further conprisigg'Iﬁgpaper feed tray
di sposed at a | ower portion ? aid slanted front

face, said paper feed tray protruding forward. 5. The
i mge form ng apparatus as clained in any 25 one of
claims 1 through 4, further conprising: WO 2004/ 050373
PCT/ JP2003/ D15489mage anropey aarprparatusi .t campaiporyi on
of said slanted front face, said operations unit
protrudi ng 4 swkartdntGalTheflaageod dfadengaagpar at us as
claimed in any 5 one of clains 1 through 5, wherein

at |east a poytdmrdokrsacdrtep, face dorebidsnge 2o fHontn
end thereof is forned as an openable top cover, and

Lhe-hott i-dg of the front face of the top cover
$0es “Backia

recedes rd. 10 7. An imge form ng apparat us,
conprising: a substantially flat top face that is
vi sibly

2. The image forming apparatus as claimed in claim
1, further comprising:

a paper discharge tray disposed at a lower portion

of said slanted front face, said paper discharge tray

protruding forward.

3. The image forming apparatus as claimed in claim
2, wherein said paper discharge tray is tiltable upward and

downward. -

4. The image forming apparatus as claimed in any
one of claims 1 through 3, further comprising:

a paper feed tray disposed at a lower portion of
said slanted front face, said paper feed tray protruding

forward.

5. The image forming apparatus as claimed in any

one of claims 1 through 4, further comprising:



15 20 divided. 8. The image form ng apparatus as
clainmed in claim 7, further conprising: a

W@ eoops03zhaped di vidi ng el enent formed on sai dPCDPP2003/015439
face that divides said top face into a front portion
and a rear portion. 9. The inmage form ng apparatus as
claimed in claim 7, furthePconprising: a step forned

e : . g: :
on sai mg ogargggﬁram%h@ Nn$ai g st ep, . dioyi S%Sségg OB ed

portion and a réar portion.

4/ 050373 PCT/ JP2003/ 015439 -51 10. .The [ nage
%ggﬁé n%aczsleﬁpgraalfjugp8§a 4 Fret i tn PEPAT HEL8I %&@?ae’iqr t he
front portion is |ower than the rear portion. 5 11. An
i mage form ng apparatus, conprising: a paper feed tray
that provides pressure to paper stacked therein for
f eedi ng t heb pdfher ;irageaperming cirmaye tusaysf ot asnad kimgny
paper on which an inmage is forned, wherein said paper
dnschiargeimsay ithrdOghi b atlerdindi rectionally; and a
rel ease nmechani smthat, when said paper discharge
tray is tildededs?! @apRsttbe HFf O5SW @ opf eibdedntouds) a

paper
front end thereof is formed as an openable top cover, and

the bottom side of the front face of the top cover

recedes backward.

7. An image forming apparatus, comprising:
a substantially flat top face that is visibly

divided.

8. The image forming apparatus as claimed in claim
7, further comprising:

a stripe-shaped dividing element formed on said top
face that divides said top face into a front portion and a

rear portion.

9. The image forming apparatus as claimed in claim
7, further comprising:
a step formed on said top face, wherein said step

divides said top face into a front portion and a rear portion.
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stacked in said paper feed tray. 15 20 12. An inmge
form ng apparatus, conprising: a paper feed tray for

wo e@diosig73 he paper; and a paper discharge trayP¢DiP2003/015439

stacki ng paper on which an image is formed, wherein
sai d paper discharge tray is tiltable _
bi directionally; a nove nmechani smthat, when said

aper disc tr iSebilted, ves said er feed .

?rgy in a |fg§¥fﬁﬁ§¥8%pgé#+%9q(?éﬁ%ga f?eg?i§ﬁ£#W? in claim
ich the paper is fed. 13. The inmage formng

%gﬁ%F%%ﬁg'gspclained inclaim25 11 or 12, wherein

sai d paper discharge tray covers said paper WO .

2004/ 05037 FHSCELPPEODIF DI 3s -Iwwer thanethet regr amxntion.

top cover thereof. 14. The image form ng apparatus as

clainmed in claim 13, wherein the opening of said

paper feed tray is determ ned depending on an angle

at which saild papemagesehatigey tapireaas , beodpttLchpnd
a distance up to which said paper feed tray can

be
drawn. 15. JThegehBgeedOf fiy o BRP #halYEcaSpeLal ird 4
claim 13 é?aﬁfk whe?ein égid pa%gr fegd ?ray as antoror

é%&%ﬂé@gtHEréiﬁrPgi fégéing the paper;

a paper discha;ge tray for stacking paper on which
an image is formed, wherein said paper discharge tray is
tiltable bidirectionally; and

a release mechanism that, when said paper discharge
tray is tilted, releases the pressure provided to the paper

stacked in said paper feed tray.

12. An image forming apparatus, comprising:

a paper feed tray for feeding the paper; and

a paper discharge tray for stacking paper on which
an image is formed, wherein said paper discharge tray is
tiltable bidirectionally;

a move mechanism that, when said paper discharge
tray is tilted, moves said paper feed tray in a direction

opposite to the direction in which the paper is fed.

13. The image forming apparatus as claimed in claim

11 or 12, wherein said paper discharge tray covers said paper
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t hereof, and has an end fence for bl ocking the
openi ng. 15 16. A paper discharge tray in which paper

waele@ehsnsged from an apparatus body is stacked, PCT/JP2003/015439

conprising: a slope on which the paper is stacked, a
first side of said slope being higher than a second
side of said slope, whereirh2the first side is in the

f irection | 0 which the paper is
g%\@ﬁ%!rtagggso%acf% cg\végp@}é%os%har ge tray in which
paper is discharged froman apparatus body is
stacked, wherein side portions of the paper discharge
tray in WO 2004/050373 PCT/ JP2003/ 015439 -53 5
di recti ons ptr pEriiidacer foeningisrratagims aswalebmedeln claim
paper is discharged are Iower than a m ddle portion
tBerwofreir8. An i mage forni ng apparatus, conprising:
an apparatus body that di scharges paper on which an

i mge is fotm@dpaiihd BE paperpdhse fge ttré@)’iésc_ietermined'
claimed in claim16 or 17. .10 19. An inmage form ng -

@Qﬁ@tﬁcﬁﬂ!ﬁs'orf%rﬁp%in%hggét%ﬂdm%%iﬁoﬁgggg Y dnd e tray can
form ng an i mage on paper; a detachabl e transport

Bgvgf[lifpécp\%n%e% %ri]s%altlggrup Scl d%hgfc%t leclinggpeeg Otreneicp%ray can

apparatus t1or covering a necnanis

be drawn.

15. The image forming apparatus as claimed in claim
13 or 14, wherein
said paper feed tray has an opening on a front face

thereof, and has an end fence for blocking the opening.

16. A paper discharge tray in which paper
discharged from an apparatus body is stacked, comprising:

a slope on which the paper is stacked, a first side
of said slope being highei than a second side of said slope,
wherein the first side is in the downstream of a direction in

which the paper is discharged.

17. A paper discharge tray in which paper is
discharged from an apparatus body is stacked,
wherein

side portions of the paper discharge tray in
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15 of said image formng unit; and a storage unit
formed on said detachable transport cover for storing

won@emsizaneous obj ects. 20. The inmage form ng BEDArA0IE 5439

as claimed in claim?20 19, wherein said storage unit
and sai d detachable transport cover are forned
monol ithically or individuabPy. 21. The image forning

it Lai.med, in.claim. 9 or.20,, wherein WO .
003 Gt Sobe Py o ot o R o e B e <
et achabl e transport cover i.s ._substaptially identica
PSR Bre EP‘Bﬁr pota h TPASLPUBPRELOB KRS f rom a
side of an apparatus body. 22. The inmge form ng
apparatus as clainmed in any one of clains 1 through
15, and 18 through 21, further conprising: a
recor di ng heahd Arhdmadestbanpes ameoadiusg tompt s 1y 15
for form ng i mages. 23. The image form ng apparatus as
cl ai med in £l aigPardZusf Bé&PerhLOMISchbRges apSp¥r takihich an
that supplies the recording liquid to said recording
headh @aNGAMeRCOLAing [iquid cartridge that supplies
t he .

the paper discharge tray as claimed in claim 16 or

17.

19. An image forming apparatus, comprising:

an lmage forming unit fof forming an image on
paper;

a detachable transport cover provided on a rear
side of the image forming apparatus for covering a mechanism
of said image forming unit; and

a storage unit formed on said detachable transport ‘

cover for storing miscellaneous objects.

20. The image forming apparatus as claimed in claim
19, wherein
said storage unit and said detachable transport

cover are formed monolithically or individually.

21. The image forming apparatus as claimed in claim

19 or 20, wherein
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recording liquid to said sub-tank. 24. An inmge
form ng apparatus, conprising: a recording head that

waele@ehsnsges recording liquid 20 for form ng | PEDER003415439

recording liquid cartridge that supplies the
recording liquid to said recordi ng head; a paper feed
tray; a paper discharge tray2-and 25 a cartridge

| oadi ng unit_i i C id.re ' WO 4/ 050373 .
PCT/ JP2003/ %ﬁs%é%!]l-‘b‘%ﬂ i 5%%8‘ égﬁgéﬁlpag%lee itér%?‘c%g&é . cover 1s
wherein . sal d paper feed tray, said paper discharge )
Eras ERi EhY d R FRUgEC| YA Ho i DoarcPoF SHUL iF QrFuding
a front face 5 of the inmage form ng apparatus. 24,
RRekerRd 25romife sigggelf af nikRp e #0d¥ -as cl ai med in
claimsaid recording liquid cartridge is |oaded to the

10 image form ng apparatus in the sane direction in
whi.ch said paper feed tray feeds paper. 15 20 26. The

i mge form py. appariaddde Esrebaynesbdhitlsaa® 24106420 any
further conprising: at |east one of an operations

BAkl of A LML @hrbAgh 15, and 18 through 21, further
comprising:

a recording head that discharges recording liquid

for forming images.

23. The image forming apparatus as claimed in claim
22, further comprising:

a sﬁb—tank that supplies the recording liquid to
said recording head; and

a reéording liquid cartridge that supplies the

recording liquid to said sub-tank.

24. An image forming apparatus, comprising:

a recording head that discharges recording liquid
for forming images;

a recording liquid cartridge that supplies the
recording liquid to said recording head;

a paper feed tray;

a paper discharge tray; and

a cartridge loading unit in which said recording
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whi ch an external resource is to be connected, a power
switch, and another connector to which a power cable

WO 2008050323 connect ed. 27. The inage form ng appeCEIRIH0IANES439

claimed in any one of clains 24 through 26, wherein
said recording liquid cartridge is shaped like a thin
box. —55-
liquid cartridge is loaded;

wherein

said paper feed tray, said paper discharge tray,

and said cartridge loading unit are disposed on a front face

of the image forming apparatus.

25. The image forming apparatus as claimed in claim
24, wherein

said recording liquid cartridge is loaded to the
image forming apparatus in the same direction in which said

paper feed tray feeds paper.

26. The image forming apparatus as claimed in claim
24 or 25, further comprising:

at least one of an operations unit, a connector to
which an external resource is to be connected, a power switch,
and another connector to which a power cable is to be

connected.

27. The image forming apparatus as claimed in any
one of claims 24 through 26, wherein said recording liquid

cartridge is shaped like a thin box.



