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present invention relates to a paper conveying
apparatus, an imge form ng-&pparatus and an ink-jet
recordi ng apparatus; nore particularly to a 10 paper
conveyi ng apparatus, an inage form ng apparatus and
an ink-jet recordi ng app@E&CHIBTHAN have a print

recei ving nmenber arranged opposed to a print head.
BACKGROUND ART 15 Conventionally, an ink-jet recording

appar at us d ' recordi ng_apparatus (i nmage
form ng 5&3’3&&@‘@#@#&%@%?%@@8%5%% € a
copi er or Lkeocan form an | heet of
paper (nd%Pﬁgg%gégagyﬁyEFan dﬂﬁggggﬁéﬁpﬁg?ﬁﬁﬁﬁFﬁber
is used to 20 form an i mage thereon) by ejecting ink

droplets froma nozzle of an ink-jet head thereto.

Sracendexiakrenpof the positional relationship
between the sheet of paper and the ink-jet head may

degrade i mgeequlidsent t drfvediGiih I ede19t69NVeY tHe paper
sheet of paper with accuracy. 25 Since the ink-jet

r ecovdyhgga@pareatatsna) | ans iWa 0076289043 apparatus and an
PCT/ JP2007/ 060753 -2 '

ink~jet recording apparatus; more particularly to a
paper conveying apparatus, an image forming apparatus

and an ink-jet recording apparatus that have a print

receiving member arranged opposed to a print head.

BACKGROUND ART

Conventionally, an ink-jet recording apparatus
used as an image recording apparatus (image forming
apparatus} such as a printer, a facsimile, a copier or
the like can form an image on a sheet of paper (not
necessarily limited to paper but whatever is used to
form an image thereon} by ejecting ink droplets from a
nozzle of an ink-jet head thereto. Since deviation of
the positional relationship between the sheet of paper
and the ink-jet head may degrade image quality, it is
require_d to convey the sheet of paper with accuracy.

Since the ink-jet recording apparatus allows
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ink droplets to adhere on a sheet of paper, the paper

olBifiSeds@ beconme corrugated. Nanmely, wi thin apt@Xypaeoreserss
seconds after the ink droplets adhere on the paper,

the paper swells and then b&tomes corrugated, which
is known 5 as so-cal |l ed cockling. Typically, when an
er, there are

i mage | s rinted on_a sheet of pa

mhPd ARG 6R AWETA gRE, & 1SSt oBE AP t BRFoPAPEr

L R SR T
. Cah 0 (1 . .

g%{eﬁ‘&?},ﬁé ta%ttel? {3 d E_n% d&f)ﬁﬁte}:snaarcﬁlleq:e \é%g?ﬁggkéger r the

mar gl ns | nwar er eby causi n

Sg%@%ﬁ&”%w‘éﬁl@ggrﬁgﬁ{eﬁ Bédsfes é&rh‘;ﬂél; £B8PPERS chl AS known

cannot Inrelation to e 1 nk-jet head,

apd asgapabebueesctbei pgper arehital nkyheh hgad image is
varies, thereby distorting thé inage. 15 Mreover, a

| pirg@teer ougal isHef dhepfoPes €treseSate fELBLAM ifdrmed on
that the image printed on the paper may be defective

ahtlet herigiit:,] et 16€ad miyhe damdhgedlobtobr okefh shacepaper.
t he paper can contact the ink-jet head. In order to
elfheiredoges uchens s hdv atingges, 1an ckadmbetiveem nghe right
apparatus such as an ink-jet printer has been _

prl 9§§édma¥Q¥EeﬁdeéaE§PﬂMﬁéeaﬁeéoﬁdéﬁQeqﬁﬂi@rthﬁsrlght
di spased in both the upstream and the downstream end

of 18TfdpePeEditeyi Holahr cRt+bp RPER (IPramfRgiig hdnward,

[Laknes, obthe, papsr, 10 el sbioholo Sbebicbe head
P3Ret iR %%%’e%ssqo‘}c%ep%rép]frz095?:’1:9@97@3 £18t in relation to
the ink-jet head, and a gap between the paper and the
ink~-jet head varies, thereby distorting the image.
Moreover, a large corrugation of the paper causes a
problem in that the image printed on the paper may be
defective and the ink~jet head may be damaged or broken
since the paper can contact the ink-jet head.

In order to eliminate such disadvantages, an
image forming apparatus such as an ink-jet printer has
been proposed 1in recent years, where a conveyor roller
1s disposed in both the upstream and the downstream end
of a paper conveying direction sc as to maintain the
flatness of the paper in relation to the ink-jet head.

Such an image forming apparatus can prevent the paper



from becom ng corrugated during printing (See, patent-
related publications |isted below). [Patent-rel ated

W #fs 1] Japanese Patent Application Laid;
og@gﬁggatlon No. H7-125364. 5 [Patent-relatedqﬁggﬁ'ﬁ%m(’a”53
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2] Japanese Patent Application Laid-Open Publication

No. H7-132659. [Patent-related docunent 3] Japanese

Pat ent Application Laid-Cpen Publication No. H9-24650.

[ Pabentbecimimy docungated] depeameserRattdmig 18ee, patent-
Application Laid-Open Publication No. 2001-261188.
Hoséabed pubdicatdonsnidijsdted dopkalting apparatus where

the conveyor rollers are provided in the upstream and

the downst r dEtent Gieltkedagiacmaty tHe JommaaAcg Patent

direction, an_image is printed on the paper_ 15 while

LRBPLORAGIOR ROHIBODRY & Hldaic Thd'a odal T2 ARE - t he

| arger non: BAAES SRR Coae ocd el REhgRe  Patent
. | . ti f. the '

Rt s S AR S S b

another 20 [@J’a%@n@nferiatﬂ'@&. t < Lgtgérg‘.[ea@]e a‘f)%rgesceon%tent

smal l er. The present 1 nventio en ‘made"i n Vview

ORppliAgadBeve .30 OFdh A6 AARES . GPOVEYE50.

apparatus, an inmage formng apparatus and an ink-j et
recording gERafciitisdiltaieLadiBENS| 4 PUEDBRSO! Patent

paper downward 25 so as to allow the paper to bend
dapphacdiivh 200 @-0304 PuRTH cHR20Y MOS0 75301-261188.

However, in such an ink jet recording
apparatus where the conveyor rollers are provided in the
upstream and the downstream end of the paper along the
conveying direction, an image is printed on the paper
while the conveyer rollers are holding the leading and
the rear ends of the paper. Therefore, a relatively
larger non-printed zone has to be allocated at the upper
and lower portions of the paper (i.e., the leading
margin and the rear margin), which leads to another
problem in that the printable area becomes smaller.

The present invention has been made in view of
the above, and may provide a paper'conveying apparatus,
an image forming apparatus and an ink-jet recording

apparatus that can press side portions of paper downward

s0 as to allow the paper to bend downward.
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apparatus including a first 5 paper pressingCﬁ{gﬁ@fgw607:’3
configured to press one sidd-portion of a sheet of

paper that may be conveyed therethrough, the side
portion extendi ng along a paper conveying direction.
Anot her enbodi ment of the present invention 10

provi des the paper conveyi ng apparatus, where the
fRESELOPEREr OBr EHE| AYVAEABEN i s di sposed so that a
downstream portion thereof along the paper conve
direction | R8s SWpoRtBeRh a f r edti®n PE?ﬁ?Vgrse

t he paper conveyin direction from.an tream .
SOFPTEAEE hér RABSH 5 CRATENSP JoRRATRNES of RERECRPgs dhe F175t

i nvention rovides the_paper -.convewi ng _ap us .
wm%P%rtH%r?g?ﬁ?g paper pre g?ﬁﬁgﬁﬁnéergPs ?é%%seango side
t hat enter of WNskr e rtj t of,al o
t%@rggﬁér %gnvgyiﬁgeggiré%tigﬁb??estggFm2§é§inbg 88nveyed
dtﬂ@fétﬂfo%?ﬁpSW§ﬁ§esi@et & r4d RARSEL EQMVEY! Bdong a paper

direction oma center of an upstream portion

t 8eh el indnat beetgrahodi ment of the present invention
provi des the paper conveying apparatus, where the

first papepnptéssi RfibRIihrnt HHitdpogeesanit hevention
center of a 25 downstream portion thereof along the
paperidesvejengapOr? COHVEIAOE aROR/ERAG) 7 /W80 Ethe 5first

direction lies outward in a direction transverse to
theper pressing member is disposed so that a downstream

X%ggntion

portion thereof along the paper conveying direction lies
outward in a direction transverse to the paper conveying
direction from an upstream portion thereof.

Another embodiment of the present invention
provides the paper conveying apparatus, where the first
paper pressing member i1s disposed so that a center of a
downstream portion thereof along the paper conveying
direction lies outward in a direction transverse to the
paper conveying direction from a center of an upstream
poxrtion thereof.

Another embodiment of the present invention
provides the paper conveying apparatus, where the first
paper pressing member is disposed so that a center of a

downstream portion thereof along the paper conveying



paper conveying direction froma correspondi ng one
edge of the sheet of paper. Another enbodi nent of the

wOo0e5898431 Nvention 5 provides the paper convq.)(-jﬂ,},g.z‘m.H060753
S
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apparatus, where the first paper pressing nenber |

di sposed so that a middle mrtion thereof between a
downstream portion thereof and an upstream portion
thereof along the paper conveying direction lies
odivastippomigscorkiespeahdl mgaodd reffd 3f tuanyverspetp the
of paper. Another enbodi ment of the present invention
pPBREHe §ONNE Yide rd e elthgf BpBafatRE F&HRAE e one edge
first. paper pressing nenber becones narrower toward a
dBQMEP?eEE?EFdOghgﬁBgF'along t he paper conveying 15

G reetion, AASLA: STRRSLPREOToE S S B B o
| BEhUAED <90 BledrE;aURRSEL! HRCIRINCLS SGUAGUERD £son
eﬁQSQLgﬁ%‘:eQEiBBe RERSERT  OVEd ONse Pl AW dehidthea middle

paper veyl ng apparatus further including a second

PBBEL 1 BhEEReRE JTE MR LN fd Ntk PedhessriDén €hBREOE and
side portion of the sheet of paper. Another enbodi nent

o&nt hp g esamt potédh Othe2ZSoPr @licies the passr conveying
conveyi ng apparatus, where the second WO 2007/ 139043
PETt4PR007/ Q6@ Dutvbr pdptropr essioryamnbeling one edge of

‘symmetric in shape with the

the sheet of paper.

Another embodiment of the present invention
provides the paper conveying apparatus, where the first
paper pressing member Dbecomes narrower toward a
downstream end thereof along the paper conveying
direction.

Another embodiment of the present invention
provides the paper conveying apparatus further including
one or more supporting members configured to support the
sheet of paper from below.

Another embodiment of fhe present dinvention
provides the paper conveying apparatus further including
a second paper pressing member configured to press the
other side portion of the sheet of paper.

Another embodiment of the present invention

provides the paper conveying apparatus, where the second




first paper pressing nenber in relation to the paper

Wo%ﬁlyfﬁ%j)ﬁg di rection. Anot her enbodi nent of tli‘%TE{l’%ﬂEﬁ)%ﬂ?SS
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I'nvention 5 provides the paper conveying appara
further including one or neee third paper pressing
menbers capable of pressing the sheet of paper
between the first and the second Eaper pressing
MPRPEeIs. PYRdt hed iR heds ofyRRetptEsamt PhePARt i whth the
10 .provi des the paper conveyi ng apparatus, where the
f fASBt OPARHE %Fdl%pg‘len%leéss%%g LehAferOThr £8selshynPaper
si de qQrtion of .the sheet of paper and one of the one
oFOWPSIln@hWeﬁr}&n'pressi ng nenbers presses the
ot her side or.t.ion of .th sh%et O?f aper rand wher e

d g%%e P

the one of OIS T n TGP I hf perse%rg néanentlon

TG i olsS ditﬁ%oseg)ragwtc%ﬁ%ggﬁg” t '%]pg'%%aféﬁsﬁ Ofturther

t he second paper ssing e n refdtion td the

PERLN uEARKEY bRG @i eqldAN. rARRHNeL S0 diFRIls i@y t Members

present irvention 20 provides the paper conveying

apRaRkates ffuidhersie |tk Nehe &N Pr pAPEE PBRREen the first
pressing amount |limting nmenbers | sposed bel ow t he

sheedt thke papendnthmonfipry=sichd andmbessibst antial |y

vertically novable so as to limt an anount of

pressi ng onArkeglsheeemnbodiaeart calisech®y gres@i f iinstention

paper pressing nenber, the second paper pressing WO .

2007PV18e64 I IRCTPIPRO0TP080Y33g pnmtafers, tWeerdi e first

paper pressing nenber, or a ]
or the second paper pressing member presses one side
portion of the sheet of paper and one of the one or more
third paper pressing members presses the other side
portion of the sheet of paper, and where the one of the
one or more third paper pressing members is disposed
symmetrically with the first or the second paper
pressing member in relation to the paper conveying
direction.

Another embodiment of the present invention
provides the paper conveying apparatus further including
one or more paper pressing amount limiting members
disposed below the sheet of paper and configured to be
substantially vertically movable so0o as to limit an

amount of pressing on the sheet of paper caused by the

first paper pressing member, the second paper pressing



conbi nation thereof. Another enbodi ment of the present
i nvention provides the paper conveyi ng apparatus

wo 264186431 NCl uding 5 one or nore supporting m§®7,060753
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configured to support the sheet of paper from bel ow,

where the one or nore paper-7$¢ressing anmount |imting
menbers push from bel ow the sheet of paper that is

hel d from bel ow by the supporting nenber and pressed

f membebove byet haHirdt paper 10ppessingg npebeer,ther a
second paper pressing nenber, the third paper
pFeBbingtaerb&her§oia conbi nation thereof, so as to

limt the anount of pressing from.above. Another

enbodi nent  SROEHEIr BYBRALMGREN PEN LT oWiRESTHhe invention
DR 2Eh Eh Baghn b i mmme E2Fls SFuptBel 1nlBaing
i e e e
B L0 S S0 BB e e

COLEESRABd oRe Of il ih§ ARG rdTPbRshN FHoRaRE 10w the
pressing nenbers are disposed in this order in a

dsheeti ofF bhpRsVes: tios el d PeReh $eN¥RYbRJthe supporting
di rection. Another enbodi nent of the present invention

phenbdes thd paperssEnvefidly agpevat usy WbReei fieath paper
of 25 the one or nore third paper pressing nenbers is
dpspeseédg\\D20:A 138043 RCHNIP208FE 06 @LES s 18y beémeen, the
every adjacent two of the supporting nenbers,
third paper pressing member, or a combination thereof,
so as to limit the amount of pressing from above.

Another embodiment of the present invention
provides the paper conveying apparatus, wherein each of
the one or more third paper pressing members is disposed
between every adjacent two of the supporting members,
and wherein one of the one or more supporting members,
the corresponding one of the one or more paper pressing
amount iimiting members, and the corresponding one of
the one or more third paper pressing members are
disposed in this order in a direction transverse to the
paper conveying direction.

Another embodiment of the present invention

provides the paper conveying apparatus, wherein each of

the one or more third paper pressing members is disposed




and wherein one of the one or nore third paper

\Woﬁb&ﬁéb nmenbers, the correspondi ng one of EE%uﬁﬂﬁWQOkﬁ
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nore ~supporting nenbers and the correspondi ng one

the one 5 or nore paper presgsing anmount limting

menbers are disposed in this order in a direction
transverse to the paper conveying direction. Another
ebddiesentevéry hedireesent twvermf obheprawppiesting members,
paper conveying apparatus, where each of 10 the one
orngordigrgiey gresefnghamenst 91 meragtherdepgpies pressing
di sposed bel ow a correspondi ng one of the _one or nore

t ReFipSFsper thees SoFF affriekiaid Afdttherrfentid ngtite ofor  more

BRSSP B 4 PSSR BBR SR B e one
pr eSS|ng anou d nenbe%% i,S ﬂﬁ sed bet . are
t RE f MPEE pRSEFrprgg?'ﬁgnﬁénﬁgF Bt paper

PLESPALIBIDEL, AL BeARL LR tgﬂe%ffééelmpﬁanges§§gn@o the

er enbo I ment  of e present 1nvention
2?%?é%”d&ﬁ%éfﬁidﬁg%%eé%{g@yIng appar atus, where one

one Or nore paper pressing amount |limting

menbers is Mispesed htjomarithecFecond RRRSEet eSeivthtion
menber and the third paper pressing nenber adjacent

t @rickd dzecotile paReir peeaskRgnge@iarbudnotitere each of
enbodi ment of the present invention WO 2007/ 139043
PETeIRAHD7H0600ES pHopropirdesinge ppapert cbimeéying members
apparatus, where at | east
is disposed below a corresponding one of the one or more
third paper pressing membexrs. |

Another embodiment of the present invention
provides the paper conveying apparatus, where one of the
one or more paper pressing amount limiting members is
disposed bétween the first paper pressing member and the
third paper pressing member adjacent to the first paper
pressing member.

Another embodiment of the present invention
provides the paper conveying apparatus, where one of the
one or more paper pressing amount limiting members is
disposed between the second paper pressing member and
the third paper pressing member adjacent to the second

paper pressing member.

Another embodiment of the present invention



one of the one or nore paper pressing anount limting
menbers i s disposed outward in a direction transverse

wo Wo7idezpaper conveying direction froma cor rﬁqmag{j-,mgo-m
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edge 5 of the sheet of paper. Another enbodi nent of

the present invention provi#es the paper conveying
apparatus, where a first set of the one or nore paper
pressing amount limting nenbers is disposed bel ow

t REOFaALeSs fdvRli BEPeRI PIPEgiEknd 02 pPasatug  nothryes ahd least
where a_second set of the one or nore paper pressing,. .
afBEnted i Fhei RRePHe LS RRRPHS PFeSHdfiecimeyRty 1imiting

ORI Rl L SR R S R verse b
i des_th . ing. t furth .
PREFLERRST S TR L atg PRy L ABn i 3 piREASpRBEiRg sdue
agePEhat Jhead %&a?aﬁ%ﬁpts on the sheet of paper; a
0

conveying roller gured to convey the sheet of

paper to tReJ¥HIH ERGELMGtTeBRerihdNG & JUBSSiiRGention
roller 20 configured to press the sheet of paper on

t peocenveyitie pableer  cvheeginl |Aasdrones Of whteke a first
first, the second, and the third paper pressing

nmeaherst | Sheorfnieggusednicreprigssert Peesikdely odmpaner ldmiting
the print receiving nenber. Another enbodi nent of the
presbertrsi heentisprs@d pedvivdehe heopapmpordinvgykhgrd paper
apparatus further including WO 2007/139043

PETESPR0Q7 MBBU¥E3 and omexng avsecomshoret ngfndiirer ene or
di sposed on the prijnt oL .

more paper pressing amount limiting members is disposed
between every adjacent two of the third paper pressing
members.

Another embodiment of the present invention
provides the paper conveying apparatus further
including: a print receiving member disposed opposing a
print head that prints on the sheet of paper; a
conveying roller configured to convey the sheet of paper
to the print receiving member; and a pressing roller
configured to press the sheet of paper on the conveying
roller, where at least one of the first, the second, and
the third paper pressing members is configured to press
the sheet of paper on the print receiving member.

Another embodiment of the present invention

provides the paper conveying apparatus further including




receiving nmenber so as to support the sheet of paper

w0f25m3 Low. Anot her enbodi nment of the Pr eSenber/ap2007/060753
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invention 5 provides an inmage form ng apparatus
conprising at least the papgr conveying apparatus.

Anot her enbodi nent of the present invention provides

an ink-jet recording apparatus conprising at | east

Lhe p@ehoﬁ@vgﬁhggrﬁﬁﬁér akdioedd ACEYIHSW ba tiee print
enbodi ments of t presént invention, there is
Reekidesdqd RaMBEr CHY exENGAppappbus, tipd ishege of paper
form ng apparatus and an ink-jet recording apparatus
trRatn ®an ow.ess side portions of paper dowward so as

to allow the paper to bend downward. 15 BRI EF .
DESCRI PTI Or@ HRHE BRAWNGSHY Gofl thea pudrandt i dnvention
cross-sectional view of an ink-jet recording,

aupatiatess atchrdvagfosming ARRANFER SPIPREShREsEh least
invention. 20 FIG 2 is a schematic perspective view

Fthea PAREMICHBRN W h EIRHMERYSEnd the vicinity thereof

embod: ment ATt GHRTHRSRhveRt FBR DEREeS oYgnETeR
Bacirdiety Topdt At deer A Puer oo TaBEzAStneat
ﬁ%gygﬂctpﬁ:glge?/poa%oe@%oﬁﬂ;éyfxﬂf %gﬁégggg of the present
According to the embodiments of the present
invention, there is provided a paper conveying apparatus,
an image forming apparatus and an ink-jet recording
apparatus that can press side portions of paper downward

so as to allow the paper to bend downward.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic cross-sectional view of
an ink~jet recording apparatus according to an
embodiment of the present invention.

FIG. 2 is a schematic perspective view of a
print receiving member and the vicinity thereof in the
ink-jet recording apparatus according to the embodiment
of the present invention.

FIG. 3 is a plan view of the print receiving

member of the ink-jet recording apparatus according to



FIG 4 is a front view of pressing nenbers and the

vicinity t

hereof in the ink-jet

recordi ng appar at us

woReeP9eBY to the enbodi ment of the present | RpqiphiP
5 FIGS. 5(a) and 5(b) show ot her exanples of the 060753
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pressing nenbers having di f fddent shapes. FIGS. 6(a)

through 6(f) show still other exanples of the

pr.essi nbers ving different shapes. FIGS. 7(a)
ﬁﬁ‘bﬁjgﬁﬁ‘%ﬁ% %fh‘bvvﬁt‘?lﬁg RYRRPNE0lBYS FL€§— - of the
pressing ne aylng |ff rent sh Fl G IS

pl an vi ew

[o]¢ [ r d

P TE rEh?%sz? 3B &

AR dor@itn g/ iteyecif &

nmenber s dlsposed In three Trespec

rel ation to #iEs Press) NGndeshes Sshbly
view of the pressing anount [imting

of %r?ﬁt tervi ﬁéewnﬁ
er ntI
kogas vk

§’rr SSFI0d 6‘?‘?1%1’?1%‘:5 and

framthe

8E&H'n§( cajpparatus

dfﬁ%ﬁ%eéf'€ﬂeaﬁyggé L'Eh%englon.

I vé~ posSI IO

Got k@4 %x%gfﬂl%@ Of the

menber s

ns

I'Spose

O pireiste nigh enetidid 105 N Y @Nerfefént hEhRHESSI NY
menbers. 20 FIG 11 is a plan view of the pri
receiving rEifiger i®(athi chheaayhof 6t(lig PE&SH NGHEMUNtother
limting menbers is disposed outside the
cEXABPRERdIy e pifeshing presbeng hewags diflf@reht ishapes.
ew of the essi ng anount

&W t heheewglspdrd) ngshow
7/ 060753 -12- pressing nenbers.

a front vi
menbers di

2007/1%9043fPC¥{
o € pressing members having different shapes.

examples

member

spadsed bel
JP200

25 imt

nt

i ng
still other

FIG. 8 is a plan view of the print receiving

in which the

pressing members

are disposed

differently from the pressing members in FIG. 3.

pressing

FIGS. 9(a)

through 9(c} are front views of the

amount limiting members

disposed in three

respective positions in relation to the pressing members.

FIG. 10 is a front view of the pressing amount

limiting members disposed outside the corresponding one

of the pressing members.

FIG. 11 is a plan view of the print receiving

member in which each of the pressing amount limiting

members is disposed outside the corresponding one of the

pressing

limiting

members,

FIG. 12 is a front view of the pressing amount

members

disposed Dbelow

the

corresponding




FIG 13 is a plan view of the print receiving nenber

Wdﬁomﬁ the pressing anount |imting menber $c3¥82007/060753
| spose ers. d
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bel ow t he correspondi ng pressing ne
FIG 14 is a front view for-Idepicting that a sheet of
paper whi ch has the edge thereof extending beyond the
pressing nenber is dealt with by the pressing nenbers
apdesheéngr @egioegsanount |imting nmenbers. FIG 15 is
anot her front view of the EressLng 10 amount imting |
menbers di sgdSed Ivel biv @ heledr Vd§porth nghe ppEsBFngeceiving

menbers except, for the outnost (Ieftnnit%, pressi
NBANERT RPGWRIEH £hgh RURSSIIAERP N of 1RREI R} fpmbers are

recei vin er .in which the pressing ajjount _|initin

8T Sehef Do sbE Karah RS S T TRty
nmenbers except, f the qutnmst, (]l eft '

menber. FI G i0£4 afr cE)"ntﬁt\;?neFN ‘6%%’@‘63 e&s%{sglge]?}ca1£ a uE]t-Lat a

[ iLm.tin ar g «di d ipsi e opdi i
o5PsRE" 0o T Haen dub e DHRED thY) Hadgle R Eop NBE R ing

0belRBGPHHA J1RERIN P GnerBUWES 5 | de i ChiEACHPr €881 BEessing

anount limting nenbers are disposed inside the
CRBRBSRENAINAg tORe pafe dditrPraesinty 1 iRt néhbétsé 19

is another front view of the pressing WD 2007/ 139043

PCT/ JP2007/ G6@7.5315 -18 anouherl ifbdringrienbet sthe pressing

di sposed i nside the
amount limiting members disposed below the corresponding
pressing members except for the ocutmost {leftmost)
pressing member.

FIG. 16 1s another plan view of the print
receiving member in which the pressing amount limiting
members disposed below the corresponding pressing
members except for. the outmost (leftmost) pressing
member.

FIG. 17 is a front view of the pressing amount
limiting members are disposed inside the corresponding
one of the pressing members.

FIG. 18 is a plan view of the print receiving
member in which the pressing amount limiting members are
disposed inside the corresponding one of the pressing

members.

FIG. 19 is another front wview of the pressing



correspondi ng one of the pressing nenbers except for
the outnost (leftnost) pressing nenber. FIG 20 is

wodeH¥@e430! an view of the print 5 receiving W&ooﬁﬁﬁo'm
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whi ch the pressing anount limting nenbers are

di sposed inside the correspardk ng one of the pressing
menbers except for the outnost (leftnbst) pressing

menber. FIGS. 21(a) and 21(b) are schematic side views
lempuntexpl himihgngow thenpeessi nglispdeed andiridiele the
pressing anmount limting nmenber may function
drpreeeprphiinge payediafy Wre tire s ey oherberpapscepEl 68x the
22(a) and 22&b) are schematic side views illustrating

t RREMORS pPlLe §F“ﬁ§%\mﬂmsﬁﬂ1% e etenbers 15 are

ARG GRS WA S TR o 'SF 62 pesne
R L R a%ﬁafa%“immng
rﬁg%gu_»egaéepa ) %%e%?gl.escrof% e eg@?ﬁégﬁ{aaalﬁg BHS of the

present |1 nvention are herern

tﬁsegghhgw REmBRRAA NBMS ar ero b | 1 1gL T ass‘émealty Qieftmost )

pre erred enbodi nents of “the present inventio
Egggghﬁglﬁghbérpreferable [imtations are 25 added
ereto. However, the present invention is not WO

2007/ 139043 rRGH.J P20/ QRQV T8 (b)ldaté nsERdnbhitheide views
enbodi nents di scl osed herein unless a particular
| £ort ekpoainingetidwedHen gries S10ld aneémigers and the pressing
amount limiting member may function differently
depending on the size of the paper.

FIGS. 22(a) and 22 {(b) are schematic side wviews

illustrating that two pressing amount limiting members

are arranged between the pressing members.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring to the accompanying drawings, a
paper conveying apparatus, an image forming apparatus
and an ink Jet recording apparatus according to
embodiments o©f the present invention are described-
hereinafter. Since ﬁhe following embodiments are
illustrated only as preferred embodiments of the present
invention} technologically preferable limitations are

added thereto. However, the present invention is not




description. [Ink-jet recording apparatus] 5 FIG 1 is

wo0df8pBt i ¢ cross-sectional view of an i nk- jplrypa007/060753
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recordi ng apparatus according to one enbodi nent of

the present invention. The rééording apparatus houses

a printing nmechanismportion 2 configured to have a
carriage 13 novable along the main 10 scanning

dilrigtiissh EferPefidiRetinentse Masdosnd f hesely wmbess a
1) in .a recordigﬁ,aggaratus body 1, a recording head .
1# of LHR FRkIPBt Afad TRFIHFY ohft héhe following

cajriage 13, and an ink cartridge 15 configured to
S%{?ﬁ‘i}%ﬁﬁ&‘{% the recording head 14, or the like. The
15 id st ..are ' hereinafter. In the
Iom@%cﬂr% o%q%cﬁocgjh@ r%@%%%%‘ggﬁappar atus body 1, a
paper feed ¢ etf{esd int ich . p _ . .

% lé o o%%%c LE6ak EESEEEHQE view of

paper 3 can pl ace ont™ “portiron thereo

| s enpyabh¥el oafedorByng he pardthes 20p2R8E13CaNL0e one
fed froma paper feed tray (not shown) instead of the

papdyodieethtcasget thed. pFBgepapeindehbabnhas ornee hesibrding
placed in the paper feed cassette 4 is conveyed

t Pppegtataigpat hodekisnede byrdmidper f medhmalilser 2doabton 2
a frictiozﬁfad 22 which 25 can cooperatively separate
ogesHantrasf tpapeave fAr oRrMOa2607/31 3004380 le along the main
PCT/ JP2007/ 060753 -15 other sheets of paper 3 in the
paSENFidey @hssetiany (pernagwlicydmse E6l Itdre 2raphrclpurface

reverses the direction of the
ofe E$IC§ P) an a recording apparatus body 1, a recording

head 14 composed of an ink-jet head mounted on the
carriage 13, and an ink cartridge 15 configured to
supply inkl to the recording head 14, or the like. The
details thereof are described hereinafter.

In the lower ©portion of +the recording
apparatus body 1, a paper feed cassette 4 into which~
plural sheets of paper 3 can be placed from the front
portion thereof is removably loaded. By the way, the
paper 3 can be fed from a paper feed tray (not shown)
instead of the paper feed cassette 4.

The paper 3 that has once been placed in the
paper feed cassette 4 is conveyed through a path defined
by a paper feed roller 21 and a friction pad 22 which

can cooperatively separate one sheet of paper 3 from



paper 3 conveyed fromthe paper feed cassette 4 to
feed the paper 3 forward, and a conveyance roller 26

wd b fines an ejection angle of the paper
dhas /B:@oﬁe . Pﬁ/ﬁ@%@ﬁovss

een ejected fromthe conveyance roller

associ ated conveyance rolled525 that is disposed
pressed toward the circunferential surface of the
conveyance roller 24. Having travel ed through this
pattiex heheriperof papelr ¥ 10 tlemcheperhfepd massgtte 4, a
mechani sm portion 2. The printing nmechani sm portion 2
| CAVRETEE PLide 24rvhagh Isverhesr &ber dlinpdtdah of the
14, and éhe ink tank 15, or the |ike, and functions
t FIRTt° t FRNPEBEE FromhdheaRargie dgsdscrepgthg 4 to feed

I,h guide. r 1 15 and a,sub guide rod 12 supported
ga:hrﬁi gﬁ?pgﬁdaﬁde%fjrgla&g’ At ed ('1%%‘9"%146%? s’?PjaﬁeE 026 that

5 Sld
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N . . . di ti

(St CBY e 3BstIRe S BFTRRE Bt tpatpas been
(Teely ' Heaf i 2 f .

(rJf t hccejdé(:egr ri agegligl ggﬁgsgg}ttagl%&ogcc%ﬂieenﬂ Qégggﬁ;tsag{ Lsoctated

deimadythn cBher s BCOF & R0 gad; 144k $ 6 QEROS

ed g,
i nk-j et head having nozzles for e ecting’ink %ﬁwnﬂeﬁ%g the

ofciyeluntie {e)t 1 Ly Ak rPacadT@ENt BheM cortdyRhaek rdBkdr 24.
By the way, the recording head 14 may be conposed 25

oftigptivmcal t iwaesed hahranghdiigpos efdashgde-dne spager N3t NEinally
WO 2007/ 139043 PCT/ JP2007/ 060753 -16 main scanni ng
dineastiesn tdred mejiettingknatriophedrs pértiespecti ve

colors. In addition, the recordi ng head 14

‘The printing mechanism portion 2 is composed
of the carriage 13, the recording head 14, and the ink
tank 15, or the like, and functions to print the paper 3.

The carriage 13 is held by a main guide rod 11
and a sub guide rod 12 supported by right and left side
plates (not shown) so as to slidably move in the main
scanning direction (perpendicular to the paper surface
of FIG. 1).

The recording head 14 is mounted on the
undersurface of the carriage 13 so as to eject ink
droplets downward. The recording head 14 is composed of
the ink-jet head having nozzles for ejecting ink
droplets of yellow (Y), cyan (C), magenta (M), and black
(Bk). By the way, the recording head 14 may be composed

of plural heads that are disposed side-by-side in the
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may be conposed of one head having nozzl es capabl e of

(ﬁf?ﬁﬁijg% i nk droplets of corresponding col or crppRahR¥erss

e recording head 14, a print receiving nenber 27 is
arranged as a guide conf|QUFEG—to gui de the paper 3.
The ink tank (ink cartridge) 15 is configured to
supply ink of each color to the corresponding 10
r 8@dindi mFneHdnd 4. dimrct ke t awkdlsejgctepnaé;eamxyoplets of
nDunted on the carriage 13. On the r 3 conveyed to
tﬁ@sm 1%y ?\%%Jh%ms%rbow%ﬁlgnfs gue rﬁ%ma%lm%agéad 14
b recordin head 14, and, then,the a er 3 wit

%eCPWQPé%H o 1806, HeRet Qam%gealoc ]aespaﬁ@Pable of

bed_bel
8163%2-‘{ R P AR T (e TR R Ero 97l ong
Lhe paper conyey] g i 1 8504001, {0Fo 209, LBep LLaNAAL s o

direction in a convey | er’

SRihbde 37 & rANAGRHLd P s é"oé‘V&Xi&Q éeﬁg@ggrear to guide the

ri ghtward) the paper” 3. Addltlona Y, wnstream from
t@@ weyor roller 31 and the spur 32, guide nenbers

36 are arranged so as to define a paper ejection
path Furt Igraoiek  demkst(ieamddranefdgen BSpapelonfigured
ejection 25 roller 33 and a spur 34 are arranged for
cGovewupplivhe ME 2007/ 1830€H 3 &€TddP2067/ 8687580 rrEsponding
paper 3 toward the paper ejection tray 6. [Print
r geciovidigamehised 2%3. The ink tank 15 is replaceably

mounted on the carriage 13.

On the paper 3 conveyed to the printing
mechanism portion 2 is printed an image by the recording
head 14, and then the paper 3 with the image thereon is
further conveyed to a paper ejection tray 6 by a
configuration described below.

Downstream from the print receiving member 27
along the paper conveying direction (or along the
rightward direction in FIG. 1), a conveyor roller 31 and
a spur 32 are arranged for conveying forward (or
rightward) the paper 3. Additionally, downstream from
the conveyor roller 31 and the spur 32, guide members 35,
36 are qrranged so as to define a paper ejection path.
Furthermore, downstream therefrom, a paper ejection

roller 33 and a spur 34 are arranged for conveying the



Referring to FIG 2, the print receiving nenber 27 is
detailed hereinafter. FIG 2 is a 5 schematic

wWoeR0HPR643 ve view of the print receiving membec@hpdf®sorss
the vicinity thereof in the ink-jet recording

apparatus 1 according to this7enbodi nent of the -
present invention. FIG 3 is a plan view of the print
receiving nenber 27 of the ink-jet recording
.appaeat Us tbwaccoitdiengpap@ert @jduisi arbocayredit of the
present invention. FIG 4 is a front view of pressing
mehBeigtigeceigingnaerdper A7 nity thereof in the
ink-jet recording apparatus 1 according to this .
enbodi ment SeiEHEFesdnt iRlentidn. Reeer Pragtt o rRe8iving
2, the print receiving_ 15 nmenber 27 is provided with,
pWﬁ?gFrrigg ( dFppSatd-ehemRre)nabtenne i BiG29 greis a
5 arrﬁnggg.so as to define a pred terninegsgap bet ween
t RE" P& 3 PEIFREE e SR hPL nedy BF-NAsTERGM{ 1A member
F t 0 rips h plural. ribs 29 are ..
pgg t%%%e%%éal %ﬁ%%i}t‘%si%eefé%fsﬁ e S0 eddi ot h&ecording
Papghratub’ 8f efa daiddecd Crrﬁzg}d’ﬁ?éheh
ou?grﬁDsP r?bgizg aﬁﬂkfhegcgbﬁgsg%n I'ng sﬁﬁééfeagé %&%sent
thAvEAREEN3 | FTEESS Uil Y1 H0UM el CoR Ot AR prMREC receiving
preferably, the distance therebetween is less than or
egembek025 R the dieciyEnic ROFdigd £8phbaPhsvidadc@2ding

with the plural pressing nmenbers 101, 102, which are
10 VEp28bik] bl et R2D0ThE6PFe3entl 8 miestiissed | RIG. 4 is
detail bel ow. The paper 3 conveyed to the print
racefypny view of pressing members 101, 102 and the
vicinity thereof in the ink-jet recording apparatus 1
according to this embodiment of the present invention.
Referring to FIG. 2, the print receiving
15 member 27 is provided with plural ribs (supporting
members) 29.‘ The ribs 29 are arranged so as to define a
predetermined gap between the paper 3 and the recording
head 14. As shown in FIG. 2, the outermost ribs of the
pPlural ribs 29 are positioned slightly inside the side
20 edge of the paper 3. Preferably, the distance between
each of the outermost ribs 29 and the corresponding side
edge of the paper 3 is less than or equal to 10 mm.
More preferably, the distance therebetween is less than

or equal to 5 mm. An attachment portion 28 is provided

25 with the plural pressing members 101, 102, which are




menber 27 is pressed downward by the pressing nenbers

wolﬂam:é@% and conveyed on and along the ribs %%T,Jtpﬁommmﬁ
n

10

15

20

25

di sposed 5 on the print receiving nenber 27. 'S
manner, a predeterm ned gapl®etween the paper 3 and - -
the print head 14 is defined. Onto the paper 3 are
adhered ink droplets ejected fromthe print head 14

ad sionwsserl Igy etdiaskilbekbw mage is fornmed thereon. 10
Anmong the plural pressing nenbers 101, 102, the o
out er nost pri&ssi RgPAENber SONYEYed rise? Ah¢ seebpll recelving
paper prS%sing nmenbers) on both sides can press,

r &t ve! sitde PEPEFEHS IOMNMRE D ap¥r ey GRF 41 g THIegbers

Goihiards 5?513&5%%52 Pl e BO0E okt Oﬁ?ﬁgf%t (Sdposed
FI § i i .
o e HILEDY, BLEVEILNGAE.5T 9 PO ELOM(L OMnnes,

rising. B i on” "here " shou
Uy Qg 185 P B &2 8T PaPghacdee print head

ext endi ng §1ong%#ﬁg paper convey?%géﬁirection. 2
adai tii@n, gd¥enka.suchopesdi fife Of pderPaperarsd IdHMdH  ink
side portions, the paper 3 can be nmintained flat
evenplettecenjbwecad) deent thds pritef efhszel 0@ nhadN ¥Rus a
constant the gap between the paper 3 and the
r eoedditregrhiesdi Hdnadvbrieovissrmadhetipapesn3 i S prevent ed
25 fromcontacting the recording head 14 even if the
paper WO 200¥ir89043ePCIIUPRD0HIBGH758) nefb8rswel 0, 102,
after absorbin% ink droplets, thereby preventing the

r

i Fge PREREBASLr AP HBF HYY daERKs add 1t héfirst and second
paper pressing members) on both sides can ©press
respective side portions of the paper 3 downward. This

allows the side portions of the paper 3 to be bent
downwardly in areas outside the outermost ribs 29 (see
FIG. 4), thereby preventing the side portions from
rising. By the way, a %“side portion” here should be
understood as béing an area near the paper edge
extending along the paper conveying direction.

In addition, due to such bending of the paper
3 in both side portions, the paper 3 can be maintained
flat even between two adjacent ribs, therefore
maintaining constant the gap between the paper 3 and the
recording head 14. Moreover, the paper 3 is prevented

from contacting the recording head 14 even if the paper



recordi ng head 14 from bei ng danaged. As stated above,
due to a sinple configuration 5 of the plural ribs 29

wohosppaes on the print receiving nenber 27 Sci)ﬁ%l%b'ﬂo&mss
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oppose the recording head 14, the pressing nenbers

101 di sposed so as to press-ife side portions of the

paper 3 downward, and the pressing nenbers 102

arranged between every two adjacent ribs in 10 this
ndn- | swellisg eabodinemtbsdtieipaperiki s quoplasiised thereby
fromcontacting the recording head 14. [Pressing
meFeFentNea thehelnpes stpreaembirem1b¢ingOdegregedednd the
to the attachnment portion 28 are described in detail.
15SERERIFY praaskily Gramdresing Kdam@pedecording to this
enbodi nent is attached to the attachnment portion 28 at
the upstreaftSitHeies aveve q@duente & siypde Geaiigunation

{86 M IRIRIRET A, ends LgVaLd bl JOME AN oy
Pﬁl%&lb%gl t '9 y’sot hfs p%%lsgéé&%bg@ mE%reS %g%?gégrﬁga Ir rﬁxgen 214 r the

out si e outnost r t hereby
SbdRssRA i thgp omyrisin ,
dgscrsisbeé:‘I ab%\%g?nag&dﬁgﬁ%ééngg t ée g?e?}lensgs the side

mpekersnk0lorar enar rgaged i aswetd) ¢ &l attilrf%ps?.r_%ssing
wth each other 25 as shown in FIG 3, the paper IS

preveted foDnafirshd@d VELER8E0 13943, RGIE IFZPHEERE0EE8s in
-20 to a substantially equal degree in both side
pthtisonson-Bymitiengagmnbubémeatpapgic hpupeg &8 siml befevented
from contacting the recording head 14.
[Pressing member]

Next, the pressing members 101, 102 attached
to the attachment portion 28 are described in detail.
Each of pressing members 101, 102 according to this
embodiment is attached to the attachment portion 28 at
the upstream side {or “A” side in FIG. 3) of the print
receiving member 27 and extends toward the downstream
side {or “B” side in FIG. 3), as shown in FIG. 3.
Particularly, the pressing members 101 are arranged
outside the outmost ribs 29, thereby preventing the side
portions of the paper 3 from rising, as described above.

In addition, wsince the pressing members 101

are arranged in a symmetric relationship with each other

as shown in FIG. 3, the paper 3 is prevented from rising




wi dth than the paper 3 illustrated in FIG 3 is

wd‘é&ﬁ /E%6A, other pressing members (i.e., pregymg 007/060753
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ers 102) 5 positioned inside the pressing ne
101 can press the side porbgaons of the paper
downward. For exanple, the pressing nmenbers 102 (a
third paper pressing nenber) can press downward on

the $i depPoaht0as19f etjhiel papgreei Lhudbbrat eddey pwrtions.
dotted line in FIG 3. Therefore, the 10 narrower

paper can aBgo tiee praygnt etlefir om magieny Wewdmgy Bn smaller
both side portions. By the way, the pressing nenbers
IildtiORhashbhe pRORIrG3 3ldnstaatesgda Fafetdibal ¢gnveyed,
inrelation to a central point of the print receiving
nebiber 27redsingnceerPerpapkk - ¢ est SPERSEHRIprifpoers "102)

recei ving nenber 27 so that ,the center of the
T FiREES (Motle CBEnPFRP Spath PR TG 9 igress the

27, .1 h 02
h «Séparraﬁésé"” ﬁﬁf—@?#@%? R
h
Pherri farphBdes, T02e e e b Mler HrdRdafy MRfler) can
b€r§é§‘ §gw}‘§@59ﬁ | 3n NAOWRS; dhan,dhe paperoS Sh¥N paper

sol | S conveyed therein, the right edge

oiliﬁ§t£‘§fé9v\’% @Q%tt&ﬁnlﬁ?epiﬁsﬁﬁd} denwarige P¥fore, the
ei ther one of pressing 25 nenbers 102. WO

21@91?£é§394§a8@-£/ MOEI%OHéBPreﬂénEbGS f ¥fma) r asith & (bpward
show addi t1 onal exanples of the pressing nmenber 101
atsobdthgsidet postembedi ment

By the way, the pressing members 101, 102
shown in FIG. 3 are arranged symmetrically in relation
to a central point of the print receiving member 27,
since the paper rests on the print receiving member 27
so that the center of the paper coincides with the
central point of the receiving member 27. In contrast,
the pressing members 101, 102 may be arranged
asymmetrically as shown in FIG. 8, which is suitable
when the paper is left-aligned. Specifically, when the
paper 3 shown by a dotted line in FIG. 8, which is
narrower than the paper 3 shown by a solid line, 1is
conveyed therein, the right edge of the narrower paper

can be pressed downward by either one of the pressing

members 102.



of the present invention. As shown in FIG 5(a), the
pressing nmenber 101 has a distal point B whichis a5

woeuwnwasd poi nt in the paper conveying direct iPQﬁ"fJPIJb%Go'fss
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di stal point B lies outward (leftward in FIG 5(a))
and downstream from a centeZlpoint A on the upstream
side of the pressing nenber 101. Additionally, the
di stal point B is disposed 10 outside the edge
(dotted Iinéﬁqﬁ-tﬁéagamﬂd Mbtowdow addibhtpalhexamples
distal point B but at |east a portion on the, _
NS 7T Y hBpBBeL 404 frwraha@dteutbige empodinent
. As shown in_FIG t he pressin

d

dge .qf th . 5(b) .

nép e 08 e RERES LTI exBipl R 4 ke1 BORRE the
C | leftward j.n FLG 5(b d_. . .
GBS S 1B 8 o | BRSOt ne Bt 1RO Obel] ehishucts

wnstre roma corn e

t H%'ivﬁ?:fardﬂ@hn@( 3), tfgou %Iéﬁ)%g )ﬁﬁ&%ﬁﬁél l%{ei%tglrzzg:;i Shig The

exanples o e pressing

2@ mRaherss il B | L uskr ahedather @idrala 4 ﬁ?oﬁgé. S§ (?Z ) and

to press the left side portion of the paper downwa

ThHewpseseang IR Scdidehayd 9t SNCHn SPRBESpAE ream side of
illustrated in FIGS. 5(a), 5(b), and 6(a) tﬁrough 6(f)
caheappky sdngr e@dreprigsisi ng force to the side portion

25 of the paper as the paper proceeds downward,

t her eby WO 2QRIAALIOMI. RCTLERL2QEAHGAO7H68int22 is disposed
assuredly preventing the side portion of the paper
fpgﬁﬁidﬁghﬂylﬂﬂ@@d?dotted line) of the paper. Moreover,

not only the distal point B but at least a portion on
the downstfeam side thereof is also disposed outside the
edge of the paper.

As shown in FIG. 5(b), the pressing member 101
as the other example has a distal point C that lies
outward (leftward in FIG. 5(b)) and downstream from a
corner point D on the upstream side thereof.

FIGS. 6(a) through 6(f) show still other
examples of the pressing member 101. All the pressing
mempers 101 illustrated therein are disposed so as to
press the left side portion of the paper downward.

The pressing members 101 having such shapes as
illustrated in FIGS. 5(a), 5(b), and 6(a) through 6(f)
can apply a greater pressing force to the side portion

of the paper as the paper proceeds downward, thereby




Mor eover, even when the side portion of the paper

wosﬁb'ffi:ﬁoél ightly in the direction transverse tp%ﬂ.ﬁﬁoow'ésmrss
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paper conveying direction, the edge of the paper can
touch the pressing nenber 1G%_and be pressed downward.

Therefore, the side portion of the paper 3 can be bent
downward by a weaker pressing force. Furthernore,

S HS@rédiEy SheevBatingn t¥e tdBde 1o PEPEA, oWttt Ifaper from
easi ly bent or warped upward, can be pressed

deivivad duprhedpaper is prevented from bei ng

contam nated or jammed. In addition, since the

pressi ng neMbeeo¥8t,i ssvaerar wheer ihet kédéownsttiam of the

portion thereof than in the 15 upstream portion

thapenf shifits peésghitdyndnb&hel Gl et 1 gy dsgandieexsgleto the

portion of the paper downward with a weaker force,

tPRP By CANVEMINY t HArgasdPro BRe kestde | af e aPRRSITe can

and thus providing a better quality iymage. If th

prRYEh ngheo Rt Beldyhederper 3310311 g&“}‘/cli h@epé’ﬁéssﬁﬁ c‘g‘i’l‘ﬁ%‘t’ard°
mai pt ai ned, fl at,, , since the stronger force,m

R oo panbr BIF OB et TRen T, KOS BABSGAP C e be bent

t [ jffLcu . A in the paper flat in

I e T L RS

Addi ti onal | ¥y 1L RE-RBLEDSt 5§ B8 WG a8 rtA?n  of th

di sposed nea?rtﬁersige'po?t?onszgﬁethé'papgrf caﬁ‘hglp ©

%;{3@9,7/ 133043 PET/oH200// BBA¥SDr - wdrkeap iffaB@Pelcan be
flat, thereby providing a better quality inmage.

Nbreoyed, Sowteatde RRSSigipdEenber sptekeated from being
contaminated or jammed.

In addition, since the pressing member 101 is
narrower in the downstream portion thereof than in the
upstream portion thereof, the pressing member 101 can
press the side portion of the paper downward with a
weakexr force, thereby allowing the paper to be kept flat
as a whole and thus providing a better quality image.
If the pressing force becomes too strong, the paper
cannot be maintained flat, since the stronger force may
cause the paper to drop between the ribs, which in turﬁ
makes 1t difficult to maintain the paper flat in
relation to the recording head 14 (FIG. 1).

Additionally, the outmost ribs 29, which are

disposed near the side portions of the paper, can help



di sposed outside the outnost ribs 29, the pressing
menbers 101 can prevent the side portion of the paper

woP20bf/28043 Sing upward. FIGS. 7(a) through 7(d)pSh
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vari ous other exanples of the pressing nenbers ﬁ%ﬁgmwwms
Specifically, FIGS 7(a) theaugh 7(c) show pressing
menbers having identical w dths al ong the paper
conveying direction, 10 which are different fromthe

pkeep hargrdsss f04t, | khesteiat qikdwi HEES. a Sbakten( Ruality
and FIGS. 6(a) through 6 (f) . Mre specifically, as
showge.n FMareywey, t séncer esbéngprasdierg 10&émpbers 101 are
di sposed so that a center point B 15 at the rear (or
deEPesesh) curdideer dbfe | cadmatsi ddbshe 49aperthedg@ressing
whereas a center point A at the front (or k6 upstrean
eRETPRESeot 01 | 8ans AT athy bl PRETHABercf B Paper
shown by g dotted Ijne. In FIG 7(b), the pressing
ﬁﬁ@rrﬁﬁfnﬁsuﬁﬂ? sposed so that the center point B

t th d t d th fol tsid

e rear lor, syl ond ogreol 1125 BALSC coner
¢ ) . . A

il B ) SR o1 St
dipgpased; $9) t Rl Jigh C I BALR SpAaodn B Ii&nbdiSt d@aving

WO 2007/ 139043 PCT/JP2007/'060/53 =24 the” paper edge.
Ali tibaganot w DAL Nst hel did Nt bybpal sGordhe 8 NBiBection,

lies inside the paper edge in this case, at
which are different from the pressing members 101
illustrated in FIGS. 5(a), 5(b), and FIGS. 6(a) through
6(f).

More specifically, as shown in FIG. 7(a), the
pressing member 101 is disposed so that a center point B
at the rear (or downstream) end thereof lies outside the
paper edge whereas a center point A at the front (or
upstream) end thereof lies substantially above the paper
edge shown by a dotted line.

In FIG. 7(b), the pressing member 101 is
disposed so that the center point B at the rear (or
downstream) end thereof lies outside the paper edgé
whereas the center point A at the front (or upstream)
end thereof lies inside the paper edge.

In FIG. 7{(c}, the pressing member 101 is

disposed so that the center points A and B lie inside




| east a portion of the pressing nenber 101 can extend

fromthe paper edge. Therefore, this '
wo?d%)ﬁs%&s P%‘r\;\ﬁg?%%tsmss
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er 101 can al so press the paper edge down
In FIG 7(d), the pressing_fgpber 101 has a
rectangul ar shape and is disposed so that both the
center point B at the rear (or downstrean) end thereof

%@gt %:g&eeg:?r%clfie poi ﬂ%%ﬁ?\?gpt he«f 21ty (19 %ﬁﬁ@gﬂ) b8Rdalso

subs |y above "t he paper edge.

n r L N e 1 dd usddated tRisFE&Be, at
5 %)P%ﬁﬁgﬁéﬁ %%%% g%ﬁgg?e$§ﬁtg%ﬁt papé% from %?singe °

ypwakd £venkyibh kot htgbde nudimnsmekbehe JPdpetanwestend
the pressing nenbers 101 are di sposed on both sides 15

Qfuttvhedpri rém r enei \Yapg vreadies . 27 THar«tdid,i obhisugphressing
pressi ng nenbers 101 can prevent the side portions of
tleebear ndiercamaparsd moress silng paeer dedg®rdewnygrd.
amount |imting menber] Next, a pressing anpunt
lini'ting meitheFIG20 Taeor dthy mriflhbBarkesnt it thas 2
present invention is described. In the fonggoin th
SesdEinees, SHens e38PngisnefbePesed1 $Pes ?meqﬁgﬂbr e
outside the outnost ribs 29 downward. In adgiti n,
SEE IR T pPesdi N SrefiBEFs (%\ﬁ%‘?%sw%% eangn Thggeot
I nner,_side of the pressing,25 n@&b 10%? e d
2 ovke papeen e OuE AR pebEr SOt 00 SRl ) e
P /JPép 7/ 06 -%5 be,bentdo fd.gRebot h
stlc% e!c? r?‘iloenssq{bggg%a f%’?. ?lovvever,ﬁ?ﬁ% pl u?al
pressing ngaber Sy l92e "B¥essing members 101 illustrated in
FIGS. 7{(a) through 7(d) can prevent the paper from
rising upward evenly in both side portions of the paper
when the pressing members 101 are disposed on both sides
of the print receiving member 27. In addition, such
pressing members 101 can prevent the side portions of
the narrower paper from rising upward.

[Pressing amount limiting member]

Next, a pressing amount limiting member
according to one embodiment of the present invention is
described. in the foregoing embodiments, the pressing
members 101 press the paper outside the outmost ribs 29
downward. In addition, since plural pressing members

102 are disposed on the inner side of the pressing

members 101, even when narrower paper is used, the paper



press the paper downward to a greater extent between
all adjacent ribs 29, which may cause the paper,

woMdElsoas S5 to be kept flat in relation to HFCIT/JonoaHOGmss
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recording head 14, to be unnecessarily bent

to prevent such unnecessar%ypendlng, a pressing

anount |imting nenber 30 is provided in this

enbodi ment. That is, an anount of pressing on the

papér beavsad kywhie ey essibigHreihiy odbt ddds CagedeFIG. 3).
adj ust ed byeadj usting the el evation of the pressing
amount | i m tiowgveanbeth80 plilralpresss sajngmomgnicers 102 may
limting nmenber 30 is disposed on the print receiving
nerbes e Ppecif idsminward tire pressibgrassbent| betveeg all
menber 30 nay be disposed 15 in three positions in

r 8faereRtt cittfe 99 esYRAGhnERIer gaua9l theoPaehowpicrh has

Fl GS, 9%@) t hr ough 9(c), aJthough t he position_ cannot
bEOsPR ?Pylﬁ%%QeﬁﬁtQ?%QFiqu%% %%SF?P%HQIBQ hgag a4, to

A6 SHOtREarandds: fF e papkt PTIBEca Qeéﬁ%%%ﬁ such
p{lﬁﬁg les ?’eﬂesh&prﬁ%,e Bé!r%s%{r?% a}n %n%r% 1ng member

0S€ outs
t l;ef t d 0,
bgtgvveen tl%g‘pfrj?%d 28 %%)#SF:%%@%Mt he "pr esé% an amount
agBUptrelsisAiyd aﬁgr'%a@béﬂoiﬁﬂ'@ﬁéeg%gﬁ%iﬁs members
pressing ne 102 n ot her word

20072/ @D%ep%h%l%wﬂﬁpéa%ust&@lgﬂ’@ﬁél RY AU of the
limting nmenber 30 is disposed so that a portion of
t peepapey pmesned 1d miniavod reyniddre 30r.essi ng

The pressing amount limiting member 30 is
disposed on the print receiving member 27. Specifically,
the pressing amount limiting member 30 may be disposed
in three positions in relation to the pressing members
101, 102 as shown in FIGS. 9(a) through 9(c}), although
the position cannot be strictly limited to the three:
positions as long as the Qressing amount limiting member
30 can restrict the amount of pressing the paper 3
caused by the pressing members 102.

In FIG. 9{(a), the pressing amount limiting
member 30 is disposed outside (or on the left-hand side
of) the pressing member 102 between the ribs 29. In FIG.
9(a), the pressing amount limiting member 30 is disposed

below the pressing member 102. In other words, the



menber 102 is held by the pressing amount [imting

Woggmmgo. In FIG 9(c), the pressing anount PS'E{]?%JO%MS:,’
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er 30 is. disposed inside (or on the ri and
side of) the pressing nenher; 102 between the ribs 29,
The pressing anount limting nmenbers 30 di sposed as

shown in FIGS. 9(a) through 9(c) are discussed in

dst8klin§erpbiat! 8imitinh kb BPrEF U NMpMHBINo that a
[T m ting nmenber 30 disposed outside the pressing

nBobeiod 021 Stiesphipead piésSed eiRiencad Obf! €he HB@ssing
10, and 11. FIG 10 is an explanatory view show ng
thembeachl@f adsli tiedirbl bypr €ael ngrassiny | ambtihbg limiting
menbers 30 is di sposed outside 15 the correspondi ng
onemipért BO .pr ebsi RFGrerfder)s 102e BlkEssiby iasncaup] ahimiting
view of the print receiving nenber 27 in which each i
ofenlher adfi tisorslspeeesdi s bdeuher| o tihey rimupdrangoside
I s_di sposed outside the correspondi ng one of  the

pPEEsithg msMbEsnd opemPersidld desevaRBert oot PP odd20 The
FIGS. 10 and 11 that ,a.,rib 29, a pressing anount ,

| PRE$7HEY nBRBBR T30 14k d P m%ff\‘b&r%&é} fﬁ%@%ﬁeﬁg Fntpwn in
1 re disposed in this,order in a di.rection framthe, .
s?ﬁggedgg(P t e LRI 8gc3heEﬁﬁiergé?CTﬁéegnodﬁ{ oaetall

' paper 3 caused by the pressing nenbers
E%%?%%H%g%ggé adj usted by adjusting the el evation of

1o N0 OUTEAS5045 BT PELIBIORISR T4y oo 9
Fifspdfedt RRIUYREST BHeAPMEEsing member 102 is described
with reference to FIGS. %{a), 10, and 11. FIG. 10 is an
explanatory view showing that ecach of additional
pressing amount limiting members 30 is disposed cutside
the correésponding one of the pressing members 102. FIG.
11 is a plan view of the print recelving member 27 in
which each of the additional pressing amount limiting
members 30 1s disposed outside the corresponding one of
The pressing members 102. It should be understood from
FIGS. 10 and 11 that a rib 29, a pressing amount
limiting member 30, and a third paper pressing member
102 are disposed in this order in a direction from the
side edge to the center of the paper 3. The amount of

pressing the paper 3 caused by the pressing members 102

can be adjusted by adjusting the elevation of the



limting nenbers 30 have a | ower height (vertica
l ength) than the ribs 29. In other words, the pressing

wobzoan9gds | i mting menbers 30 are not requirepd@rIfMRs07ss
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a height higher than or equal to the ribs 29 because
the pressing anount limtipg_-menbers 30 are not
configured to adjust the gap between the paper 3 and
the recording head 14, whereas the ribs 29 disposed

dhei g i ol r LRI ving Members230ase eakpogsRd to

efine the gap. 1In addition, the height of the

pressi ng andsintshownti by ©NeGbers030 tlenopréssingd dmount
a particular value as long as the pressing anount

| 1ami § gy mnendmelpe 80 88n hanet &he lawesnunthefglpt esévegtical
t he paper 3 caused by the pressing 15 nenbers 102. .
Nesatgthhetpressheg rdisurd® 4 i niei agheenverrdso tdheppsegsing
bel ow t he pressing nmenber 102 is described with

Al cd imd EEpgs melpg s oAl BX9 hRBhgHFad i g d teo hage a

LA AP HERalRLLS SR, B B, o

' i ng. 02.. FIG 13 j -
Peeh EERSC LB SR TETRELReA0" a8 Srolile, ahl e
14808, PLESSH0 A, | AL BT SE S focoraing

Addigianal | yhoFleGs 1¢pahopspa sig uatignwher e hehe print
paper WO 2007/139043 PCT/ JP2007/ 06075 -28 3 1 s wder

anskd 1R P@PRemedge 2heneel Extengsrb8ydy &8€ine the gap.

pressi ng nenber 101. The anount of pressing the paper
3n addition, the height of the pressing amcunt limiting

members 30 is not limited to a particular value as long
as the pressing amount limiting members 30 can limit the
amount of pressing the paper 3 caused by the pressing
members 102.

Next, the pressing amount limiting member 30
disposed below the pressing member 102 is described with
reference to FIGS. 9(b), and 12 through 16. FIG. 12 is
another explanatory view showing that additional
pressing amount limiting members 30 are disposed below
the respective pressing members 102. FIG. 13 is a plan
view of the print receiving member 27 in which the
additional pressing amount Jlimiting members 30 are
disposed below the respective pressing members 102.

Additionally, FIG. 14 shows a situation where the paper




caused by the pressing nenbers 102 can be adjusted by

wo%b‘}f@%c@g the el evation of the pressing amum'g'ﬂ(%zoowgm'fss
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Ing 5 nenbers 30 so dlsposed Al t hough

t hrough 14 each shows an itional pressing anount
[imting nenber 30 dlsposed bel ow t he pressi ng nenber
101, such a pressing anount limting nmenber 30 is not

aé Swﬂ&éfséﬁ&ytﬂé ?B e i g0 tﬂe@%o%%ﬁé{@né@ b&YERA the

ese cases e portion of the paper 3 can

?ﬁr@é@ﬁﬁ §imeaparal d1by trhe RERISINGE PR iddlchangaper 3

e paper 3 can be kept flat in relation to the
reoos s npyhedtk 14rekkEngl ) meniness t he2ammt bef adjusted by
pressing the paper 3 caused by the pressing nenbers
1H2jdsttag bael elcvetilpn tdie phesspiregsdmgurdmdumt tlimgiting
menbers 30 bel ow the pressing nenbers 102. Then, the
premmiseng 3Posentdispbeedg menber 30 disposed inside
(or on the right-hand side g;% the pressing nmenber
102 i s deschibbgught FFe$ er dicethsonplis. 190 egch hpbeyls an
20 as well_as FIG, 9(c). FIG _17 .is an | anat ory,
\ﬁ%w*éh%w%gm?éﬁ%ha%?whelaa&tﬁn&]amm%%ssﬁongglsposed

?&"?f Epohe HEGHELST FREDSTeoll by REDer ”S';%% 408 amount
1,45 o) anﬁ}sogvvﬁe §DSBE Ny SRS YL BO PRINEL 2T

eac addl i"ona ressi ng” ano nt

7881 95V6,200%) 139045, PET/ 9R2007L08Q153 11529, FRIMBS 5 son

30 1s disposed insi e correspondi ng one of

PE£sehBRg pryiers 498 pkt hoiddl beowndsrgt 89d fHOMressing

member 101, and the paper 3 can be kept flat in relation
to the recording head 14 (FIG. 1) since the amount of
pressing the paper 3 caused by the pressing members 102
can be limited by the pressing amount limiting members
30 below the pressing members 102.

"Then, the pressing amount limiting member 30
disposed inside (or on the right-hand side of) the
pressing member 102 is described with reference to FIGS.
17 through 20 as well as FIG. 9(c). FIG. 17 is an
explanatory view showing that each of the additional
pressing amount limiting members 30 is disposed inside
the corresponding one of the pressing members 102. FIG.
17 is a plan view of the print receiving member 27 in

which each of the additional pressing amount limiting
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FIGS. 17 and 18 that a rib 29, a third pressing nenber
102, and a pressing anount limting nenber 30 are 5

wodedheeed in this order in a direction fromtli,%

edge to the center of the paper 3. The anountrlg}'?g&wmﬁns3
pressing the paper 3 causgggpy the pressing nenbers

102 can be adjusted by adjuSting the elevation of the
pressing anount limting nmenbers 30 so di sposed. 10

) Si h
entel R0 nts, Setined 1hepas, MRS B0ee S00Hling one of
RRIED &S r i 3 dmbiiBe PHT 80P0ST 4 DsK9u18UBE [NRIASHIMH from
amount limting nenber 30 is not al ways necessary as

sitewn 17 FhE8. 189 @k 289. rip tdvgses capesd F&%s&rﬁ@irﬁ&nber
15 menber 101 can press the side portion of the paper

3 02dowesat d.a Besdedesing hearmmoiint lofmipriassi ngemlber paj®r are
3 caused by the pressing nmenbers 102 can be limted

lohi. stires echrigs siimgs amdet  Lhnat dagertnber £r3d dilsposiatk edge
i nside the pressing nmenbers 102, so that the paper 3
it® Kelme reRater20pf nthel dEpex td- t hEheecwpenny Rdadressing
Referring to FIGS. 21(a) and 21(b), it is_next

FESCr PRRET how FHE G eBY¥i FReRbesslingl MempethdlPhecan be

BLBTEI TS (RIS A05TRY EL B prgasing
SIS0 P TR0 D60TasS SHETRE pr eosi ng amount
limting nﬁ&?@ﬂo éhfL@féépnslﬁo and 1B show a pressing
amount limiting member 30 disposed between the pressing
member 101 and the outermost rib 29, such a pressing
amount limiting member 30 is not always necessary as
shown in FIGS. 19 and 20. In these cases, the pressing
member 101 can press the side portion of the paper 3
downward. Besides, the amount of pressing the paper 3
caused by the pressing members 102 can be limited by the
pressing amount limiting members 30 disposed inside the
pressing members 102, so that the paper 3 is kept flat
in relation to the recording head 14. .
Referring to FIGS. 21(a) and 21(b), it is next
described how the pressing members 101, 102 and the
pressing amount limiting member 30 may function
differently depending on the size of the paper 3.

FIG. 21(a) is an explanatory wview showing how




limt the anbunt of pressing the paper 3 caused by the

woRLSSSb menber 102 when a sheet of paper 3 lpgi@85007/060753
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than the paper which the pressing nenber 102 is
supposed to 5 press downwardgls conveyed therein. In
this case, the side portion of the larger paper 3 is
pressed downward by not the pressing nmenber 102 but

e p |NGhd RS untl1 01 i tahder mbAbBLEVEDt FhecBifdes to
portion fromTrising; and the print area of the |arger

paRert: 3the kapunk! a3f i prdfsislathen gapdhe3r eaasdidndy the
head 14 (FIG 1) by the pressing nenber 102 and the
65 gy am@niné x| LoDt wibgn nerddeseB0of hpbpkirmidt stadger than
anmount of pressing on the |arger paper 3 caused by

titee ppepsinghimiberhd ORresshegemempregyi Whgig Fampgsed to
quality image thereon. 15 On the other hand, when a

e s oflopaperd3 1 leenvevyedr tbeEeinhan Fhetpagercage, the
illustrated in FIG,  21(a) is conveyed,to thiﬁfzgn

releds vPRELAERbEE Xh] FLerger1 PapeShowhsi RUESES 1‘%‘5‘71}‘"’3“1
the narrower paper, 3 can e r ed d war d by. t he
PesBohg HEMBSrESUS | ROTRRS S0 %a0t: BAPePRATp member
I e.area of the side rtipn qf. fhe By o
ﬁﬁggség dﬁﬁ%ﬁbrgob§”¥ﬁ§£§%e g?né”héhﬂ%?Péggé,§%lncepﬁ%lng'
[ e, inte e,si.d j |ty Flat 1
RIS BELALPLrad BE PR e T o e et 1
t 88N d "GN | A ddi@inggS Y aliapreeging anouBy the
I%%%%#ng menbers X are diéﬁg%ed WO 2007/?39043 ¥

R IP2007GTES 1031 auEsides t heteirespandung limiting

pressi ng” nenbers 102 and

member 30 that limits the amount of pressing on the
larger paper 3 caused by the pressing member 102,
thereby providing a better gquality image thereon.

On the other hand, when a sheet of paper 3
that is narrower than the paper 3 -illustrated in FIG.
21{(a) is conveyed to the print receiﬁing member 27 (FIG.
11) as shown in FIG. 21(b), the narrower paper 3 can be
pressed doﬁnward by the pressing member 102. In this
case, a relatively large area of the side portion of the
paper 3 may be pressed downward by the pressing member
102, since no image is printed on the side portion.

In addition, it can be contemplated as other

embodiments according to the present invention that

plural pressing amount limiting members X are disposed



plural pressing anmount |imting nenbers. Y belowthe
correspondi ng pressing nenbers 101, 102. The pressing

WO Bed3l M ting nenbers x 5 function to i mﬂcﬂﬁ?aomﬁmss
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anount of pressing the paper 3 caused by the

associ ated pressing nenbers3302 when the edge of the
paper 3 reaches the pressing nenber 101 (see FIG

22(a)). Thus, the paper 3 can be kept flat in

ralitdide tehéhecheeergbndihgad pkeddildy Reritiedd area and
in 10 which the pressing anmount |imting nenber X

Iphatsl t heresgissi ngnanmunt] infidri et tremberant Ygubkilbw. the
In addition to the pressing anount |limting nmenbers
XGortespordsnggprassing kembeicag 1@rbdi02.Y can

denonstrate a pressing anmount limting effect by _
adj usti ng tFheel avERFDINAS tFNQWYT . THavdfioge, mhabers X
paper. 3 can be kept flat in relation to the recording

Hetr alen Fite, &}ml‘aq hee BPABRthAH, P\%ﬁéﬁlélgna\ﬂﬁ%v\@aper 3
d hth
R T BRe ay Befisria o, %3%%@@(35853%%%%? S ofieR the
2 t h t
A lod ShEPRRBEr 24, S s TR WG ML Y101 (see

§Caus\g2rtg e Hﬂé}ssﬁtgghen;%ﬁg (8RR d.tgﬁtp%%rt in

acl usit i 9 Egetﬁlae¥ét:b9819% h@%d AresE iy aPUY an area in

limting nenbers (i.e can 25 reduce or
lmicﬁﬁsﬁhbh%aﬂésrﬁiﬂg?gaﬁm&t lQ&H.?cqqldOYméxﬁlﬁeJV@x limits the

2007/ 139043 PCT/ JP2007/ 060753 -32- pressing nenbers
Hi¥bessing amount, for better print quality. In addition
to the pressing amount limiting members X, the pressing
amount limiting members Y can demonstrate a pressing
amount limiting effect by adjusting the elevation
thereof. Therefore, the paper 3 can be kept £flat in
relation-to the recording head 14 (FIG. 1).

' On the other hand, when a narrower paper whose
edge does not reach the pressing member 101 is conveyed
therein, the pressing amount limiting member Y disposed
below the associated pressing member 102 that presses
the side portion of the paper 3 downward can limit the
amount of pressing the paper 3 caused by the pressing
member 102. In addition, adjusting the elevation of the
pressing amount limiting memberé {(i.e., 30, X, Y) can

reduce or increase the limiting amount caused by the




As stated above, according to this enbodinent in

Wo\gﬂb‘@{bﬁﬁe plural pressing anount limting nermq.yﬁ%‘ﬁgig?mﬁ
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are provided, the pressing amount limting e
5 can be appropriately exhiRhted depending on user
needs. By the way, the present invention is not
limted to the enbodi nents specifically disclosed

| L, my&rkoygs> al terations and nodifications
E§§§%§J5 gﬁ%ed wi t hout departing fromthe scope of
the inventigy sehtell dvud), | Hcascoimagnybngicisai embodiment
The present application is based on Japanese Patent
Aop| dieadth opBe No1u2006p14686hy famoechtorl ivkyt 28y magosrs 30,
and No. 2007-065640, filed on March 14, 2007 wth
"X hevJapeneseoPaded; ©hki qgeesdim@nainpengodtianitsing effect
which 15 are hereby incotgqrated by reference. - 33 -
Gt N dppropapatetyneehingtefpderensdioonsy dafy needs.
first paper pressing nenber configured to Eregs 0
si de porti oBYof thesh@@y of tpapePT¢ RGP may BB coRle
through the apparatus,, the side porti ext endi :
al Rted paperec SHPERS 'ﬁ%ﬁﬁ?%%ﬁl (i;¥ﬂé%?%%8??§sFereln’
paper ressing,menber i s _disposed-s ied
d8 SY?EJ&WEOFEFSEEI P hETI 7S ﬁgfalp(garﬁp?ﬁessgp 2y Re.pRptie
lies outward . in .a di ti t erse tRet NG RANRSIon set
c%h§%9Pﬁg‘%ﬁF%%¥@%% Eggﬁafﬁg% %gggﬁ upstregn1portion
© o{r@ﬁ E{BréEcBﬁg%@B $5lAgsTENMDEr, the downstream
poftiron berng positioned downstream al ong the paper

conveying dithectpAbsang tbplication is based on Japanese

928 not

Patent Applications No. 2006-146861, filed on May 26,
2006, and No. 2007-065640, filed on March 14, 2007 with
‘the Japanese Patent Office, the entire contents of which

are hereby incorporated by reference.



upstream portion being positioned upstream al ong the
paper conveying direction. 2. A paper conveyi ng
apparatus conprising: a first paper pressing nenber
configured to press one-sidde-portion of a sheet of
paper that nmay be conveyed through the apparatus, the
side portion extending along a paper conveying
direction, wherein the fCE8IMpaper pressing nmenber is
di sposed so that a center of a downstream portion of
the first paper pressing nenber lies outward in a
direction transverse to the paper conveying direction
relative to a center of - 34 an upstream portion of

1.t heff PROETDEREN Syl 8gs PRGaFaivbEr Comprd sdo@ist r eam
portion being positioned downstream al ong the paper
congeyf hesidi PepEironce@dsihe mestegantpoft gonedbdicngpress
positi oned upstream al ong the paper conveying

ongi séclel rrtlonThe papdreao e Yhdise B pped athksy obe Ckahie fed
or 2, wherein the first paper pressing nmenber is

th@osRfs &tesS @ppaiatt ks ,CalHee s i/fe BHHOMWISE rEHRAIAL 001 0fg 2
t he menber along the paper conveying direction |lies

pa@%&“aﬁgnbgyﬁngirSQEEEEiohEanSVQBQEeEH t@ﬁepaffst (Raper

conveying diréection froma correspondi ng edge 0

0 .. 4. ,The paper conveying, a ratus of .
pr%?%?hﬁlgbr %?J:H%e?%?%og?glEgsgﬁg%péTtQQﬁﬁ%) $He portion
downstream si de of the first paper pressing nenber,
Ot e bof L7 Oh MAAUc RESERGMIGARRRETT porionCeFveRe in a
first paper pressing nenber, lies
direction transverse to the paper conveying direction

relative to an wupstream portion of the first paper
pressing member, the downstream portion being positioned
downstream along the paper conveying direction and the
upstream portion being positioned upstream along the

paper conveying direction.

2. A paper conveying apparatus comprising:

a first paper pressing member configured to press
one side portion of a sheet of paper that may be conveyed
through the apparatus, the side portion extending along a
paper conveying direction, wherein the first paper
pressing member 1s disposed so that a center of a
downstream -portion of the first paper pressing
member lies outward in a direction transverse to

the paper conveying direction relative to a center of




outward from a correspondi ng edge of the sheet of
paper. 5. The paper conveying apparatus of Claim1 or
2, wherein the first paper pressing nmenber becones
narrower toward a downstré&anrend of the first paper
pressing nenber al ong the paper conveying direction.
- 35 6. The paper conveying apparatus of Claim1 or
anz,upsftmfetaﬂerp%tfg@i Ad e of L pDF ePERPPOMLATG Ifenbesmber,
configured to support the sheet of paper from bel ow
the driaspasern dsmivielihgPappar Regd tépnedaidarnsdiream along
further including a second paper pressing nenber )
th@orﬁa}&ﬁfr eBONYCPLEEs Gt Herosi @89 oS oHPSILTERE SPfREELON

of paper. .8. The paper conveying apparatus of claim
be 3N, nEPELE 1OPRE SEEORd Fiper FESsi T MeBAT | onveying
.S tric in shape wth the first paper pressing
dlﬁéﬁ%@?“rn relation to the paper conveying direction.

9. The paper conveying apparatus of claim?7, further
i ncluding one or nore third paper pressing nenbers

' bet h
5T ERe p Phe et o it APPSR LR 4 %5, 2
L t f claim9, wh in, th
fFRSh SOV YLD 0BRSSl AEL T M dbnel 1 Dy hleg, oo
of the side portions of the sheet of paper and one of
thpkeaorENEL NGILe 2t KPR SFEFEm RESsiNy Henbe Sz exlong

the other of the side portions of the sheet of paper,
thangapher ebonveargneliglecthieonodd eor quinwa nchiird papierection

transverse to the paper conveying direction from a

corresponding edge of the sheet of paper.

4. The paper conveying apparatus of claim 1 or 2,
wherein at least a portion on the downstream side of the
first paper pressing member, the porticen including the
downward portion of the first paper pressing member, lies

outward from a corresponding edge of the sheet of paper.

5. The paper conveying apparatus of Claim 1 or 2,
wherein the first paper pressing member becomes narrower
toward a downstream end of the first paper pressing

member along the paper conveying direction.



pressing nenbers is disposed symetrically with the

first or the second paper pressing nenber in relation

to the paper conveying direction. 11. The paper

conveyi ng apparatus of clkaidm9, further including one

or nore paper pressing anmount [imting nenbers

di sposed bel ow the sheet of paper and - 36 configured
6-to PRI tPAPEANGWARVESFins espPagabnst hef shelainf bape‘r 2,

db st er _pre ng ne t.he second

fug?%%? pr%%%?ﬁdiﬁé cggpthegth§§53pangp€P§E§Pﬁg fembers
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conveyi ng apparatus of claim 11, further including

one or nore supporting nenbers configured to support
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more paper pressing amount 1Timting nenbers pus fFom
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papeessi ng nenber, or the third paper pressing nenber,

or a conbination thereof, so as to limt the anpunt
of pressing from above. 13. The paper conveying
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9. The paper conveying apparatus of claim 7, further
including one or more third paper pressing members
capable of pressing the sheet of paper between the first

and the second paper pressing members.

10. The paper conveying apparatus of claim 9, wherein
the first or the second paper pressing member presses
one of the side portions of the sheet of paper and one
of the one or more third paper pressing members presses
the other of the side portions of the sheet of paper,
and wherein the one of the one or more third paper
pressing members is disposed symmetrically with the
first or the second paper pressing member in relation to

the paper conveying direction.

11. The paper conveying apparatus of claim 9, further
including one or more paper pressing amount limiting

members disposed below the sheet of paper and




one of the one or nore third paper pressing nenbers

are disposed in this order in a direction transverse

to the paper conveying direction. 14. The paper

conveyi ng apparatus of ctastn412, wherein each of the

one or nore third paper pressing nenbers is disposed

between every adjacent two of the supporting nmenbers,
coaﬁ@lgmgﬁem onklmitt Ar GReUSL ot ePsappbryi Ag the sheet
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nmenbe 17. The paper conveyi ng apparatus of claim
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thereof, s0 as to limit tThe amount of pressing from

above.

13. The paper conveying apparatus of claim 12, wherein.
each of the one or more third paper pressing members is
disposed between every adjacent two of the supporting
members, and wherein one of the one or more supporting
members, the corresponding one of the one or more paper
pressing amount limiting members, and the corresponding
one of the one or more third paper pressing members are
disposed in this order in a direciion transverse to the

paper conveying direction.

14. The paper conveying apparatus of claim 12, wherein
each of the one or more third paper pressing members is
disposed between every adjacent two of the supporting
members, and wherein one of the one or more supporting
members, the corresponding one of the one or more

third paper pressing members and the corresponding



18. A paper conveyi ng apparatus conprising: a first

paper pressing nenber configured to press one side

portion of a sheet of paper that nay be conveyed

t hrough the apparatus, the33ide portion extending

al ong a paper conveying direction; a second paper

pressi ng nenber configured to press another side

ongoref oithef ¢ Sheetond paper; pPnesoingLEeduntr dlpapeing

menber s capabl.e of = pressing the sheet of

essin .
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gher.s. dipe38:; e e P .essi ng anount

tr??nitiﬁg EgnggssEaﬁ?gpggéggg%ﬁgmggﬁéCgaggf of paper
and configured to limt an anmount of pressing on the
sheet of paper caused by the first paper pressing
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per- p Si nenber, or_a conbi nation _thereof
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ordinpeet tbhrdf pepera poesespgnuembeedge of the sheet of
paper. 19. A paper conveying apparatus conprising: a
first paper pressing nenber configured to press one

16S1 dgpportiQn. of  a shee t .pe .conveyed .
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pressi ng menber configured to press

members 1s disposed between the first paper pressing

limiting

mempber and the third paper pressing member adjacent to

the first paper pressing member.

17. The paper conveying apparatus of claim 11, wherein
one of the one or more paper pressing amount limiting
members 1is disposed between the second paper pressing
member and the third paper pressing member adjacent to

the second paper pressing member.

18. A paper conveying apparatus comprising:

a first paper pressing member configured to press
one side portion of a sheet of paper that may be conveyed
through the apparatus, the side portion extending along a
paper conveying direction;

a second paper pressing member configured to press
another side portion of the sheet of paper:;

one or more third paper pressing members capable of
pressing the sheet of paper between the first and the

second paper pressing members; and




anot her side portion of the sheet of paper; one or

nore third paper pressing nenbers capable of pressing
the sheet of paper between the first and the second
paper pressing nenbers; and8ore or nore paper pressing
amount limting nmenbers disposed bel ow t he sheet of
paper and configured to limt an anount of pressing

on the sheelMost (RERAT caugéailbg eeuntti rsimpapey members
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pressing anount ‘limting nmenbers iIs dlsposed bet ween
theveaf ,adj acent two of the third paper pressing

nenb rs. . aper_conve apparatus of
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sheet of paper; a conveying roller configured to
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a first paper pressing member configured to press
one side portion of a sheet of paper that may be conveyed
through the apparatus, the side portion extending along a
paper conveyling direction:;
a second paper pressing member configured to press
another side portion of the sheet of paper:;
one or more third paper pressing members capable of
pressing the sheet of paper between the first and the
second paper pressing members; and
one oOr more paper pressing amount limiting members
disposed below the sheet of paper and configured to limit
an amount of pressing on the sheet of paper caused by the
first paper pressing member, the second paper pressing
member, the third paper pressing member, or a combination
thereof,
wherein a first set of the one or more paper
pressing amount limiting members is disposed below the
corresponding third paper pressing members, and wherein a
second set of the one or more paper pressing amount
limiting members is disposed between every adjacent two

of the third paper pressing members.



t he sheet of paper on the print receiving nenber. 21.
The paper conveyi ng apparatus of claim 20, further

i ncl udi ng one or nore supporting nenbers di sposed on
the print receiving nmenbe?®so as to support the sheet
of paper from below 22. An inmage form ng apparatus
conprising at |east the paper conveying apparatus of
Caim1l or 2. 23. An ink-jet recordi ng apparatus

20 CONPHé SipRGeat tERGEyihHe NARBAERNVEYI A ARPavat U fher
daim1l or 2.

including:

a print receiving member disposed opposing a print
head that prints on the sheet of paper;

a conveying roller configured to convey the sheet
of paper to the print receiving member; and

a pressing roller configured to press the sheet of
paper on the conveying roller;

wherein at least one of the first, the second, and

the third paper pressing members is configured to press

the sheet of paper on the print receiving member.

21. The paper conveying apparatus of c¢laim 20, further
including one or more supporting members disposed on the
print receiving member so as to support the sheet of

paper from below.

22. An image forming apparatus comprising at least the

paper conveying apparatus of Claim 1 or 2.

23. An ink-jet recording apparatus comprising at least

the paper conveying apparatus of Claim 1 or 2.



