DESCRI PTI ON PAPER CONVEYI NG APPARATUS, | MAGE FORM NG
APPARATUS AND | NK- JET RECORDI NG APPARATUS TECHNI CAL

wolbi7R3ddae present invention relates to a papePCT/IP2007/060753
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conveyi ng apparatus, an inmage form ng apparatus and an
i nk- jet recording apparatusiltore particularly to a
paper conveyi ng apparatus, an inmage form ng apparatus
and an ink- jet recordi ng_apparatus._that have a print
recei vi ng nmenber arrangedDEggggggIPN a print head.
BACKGROUND ART Conventionally, an ink- jet recording
apparatus used as an i nage recordi ng apparatus (i nage
form ng ap u ' , L AT a
copi er or PREEE POV WS s LR, AulSE Oy
paper (notaFeeRepas i AXp! mﬁlgﬂﬂ gEeé%&Neum\t&ﬁ%gw%r
is used to forman inmage thereon) by ejecting In
droplets froma nozzle of an ink- jet head thereto.

Si nce deviation of the positional relationship between
t heeshretaof rpaper and the ink- jet head may degrade
image quality, it is required to convey the sheet of

paper w th adter apresSimice itrheentnlkorn etreesoedi Nngo a paper

apparatus all owsink droplets to adhere on a sheet of

papenyeyhagpapmanands, t anbéowpe chrrogayedppasiug, and an

within a few .
ink-jet recording apparatus; more particularly to

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

required to convey the sheet of paper with accuracy.

Since the ink-jet recording apparatus allows



seconds after the ink droplets adhere on the paper,
t he paper swells and then becones corrugated, which is

wenovm3ga3so- cal | ed cockling. Typically, when aaTurmg®060753
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is printed on a sheet of papey, there are margins
formed on the right, left, tB%, and bottom of the
paper. Therefore, tensile stress is caused between the

O (el dmrgln ad.a ek ntecaren 91 g8t O RDe pape.

rig e mar gi n, (2 gﬁﬁs

| npands ther eﬂécgﬁt%ﬁ: ggﬁg%g'%t%idqe poﬁ'éh%ﬁ%do‘c WHil®in a  few

paper to rise. | ppens, 't he paper “¢annot be

fl 8bcbRdkeladtiedn d theri kopli et sheathe AN RE paper, the
bet ween the paper and the |nE-Jet head varies, thereby

di phpeli Bgellle IIMUEhdDNROYSHes acbAF@gatel] ugattanief known
t he paper causes a problemin that the inmage printed
onathespaperledy declkdefegt | veTgpd ckhe vi,nkwhpat &deadimage is
may b e damaged or broken since the paper can contact

t heriinkedj en heathedn of depdn, etheimateesuehgins formed on
di sadvant ages, an i nmage form ng apparatus such as an

i nkhej etrigfitnt er L¢8E, bedoppr oposdd batkesentofeatke paper.
where a conveyor roller is disposed in both the '
upsheEShPaRd tHRN UblhisSite@mends ofcadisshePetyfedyitye right
direction so as to nmaintain the flatness of the paper )
i n(isﬂi i FR A% hRPH nR- PRI THESH. 2Rk hagd aokRde Wgr figright

SPREEBLYS A80a ool e SRREL O OCO M roing nuaa,
thereby causing both side portions of the paper to rise.
If this happens, the papér.cannot be flat 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 in recent years, where a conveyor roller
is disposed in both the upstream and the downstream end
of a paper conveying direction so as to maintain the
flatness of the paper in relation to the ink-jet head.

Such an image forming apparatus can prevent the paper



publications Iisted below) . [Patent-rel ated docunent
1 ] Japanese Patent Application Laid-Open Publication

wOla007H390425364. [Patent-rel ated docunent 2 ]| Japaugerxe’/060753
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Pat ent Application Laid-Open Publication No.

H7-132659. [Patent-rel ated dotunent 3 ] Japanese

Pat ent Application Laid-Open Publication No. H9-24

650. [Patent-related docunent, 4 | Japanese Pat gnt

ApbF P8 afiS5 A% - %ﬁﬁﬁumgﬁ &L}rdﬁq\bgréagipﬂeﬁ%%@ patent-
ord| g apparatus where

thﬁei%%%%yBPgﬁéFﬁgﬁgngr % 't he upstrean1and

the domstreﬁ%%%tgfreﬁ@%e%ﬁpg k(}%gl@ctﬁg 9aUEYLAG patent

di rection rmage is prin e pape

Cog%ﬁl’?éaEQBheiéla[—@ﬁQﬂl g’b‘?)glgé%llo%a%&g }ﬁﬁdlimlf ear

t he paper erefore, a relatively larger

non-printed zepechas ahedl becaraat otihe guppeesandratent
| ower portions of the paper (i.e., the |eading margin

anfiph hecheabnMegbrPpenWrue] ilceadsd elanather3psobhl em
in that the printable area becones snaller. The
present i nvenPatentasdiedrdradedumentew3df tUhpaabeee, Patent
and may provide a paper conveying apparatus, an image
f ohpphgcappanatl.as dafgean Puld-1 dadti aredbtr di - 2ppat at us
that can press side portions of paper downward
[Patent-related document 4] Japanese Patent
Application Laid-Open Publication No. 2001-261188.
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

so as to allow the paper to bend downward.



so as to allow the paper to bend downwar d. - ADI SCLOSURE
OF THE | NVENTI ON An enbodi nent of the present

wonvenieas provi des a pap. er conveyi ng appar at BET/JP2007/060753
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including a first paper pressing nenber configured to

press one side portion of asheet of paper that nay be
conveyed therethrough, the side portion extending

al ong a paper conveying direction. Another enbodi nent

of the present invention provides the paper conveying

aPrE’fé@ﬁé‘l%m‘ﬁ‘hgﬁeTﬁEelzﬁkzﬁ;ﬁhBﬁpef pressing menber is

di . . . portion thereof along

the paper copyeyifg,gi{geLton d¢ es @l wapdesBnd  invention
direction transverse to the paper conveying direction

fromangepstr eHpPer EbakelhabedppAnoter iaabodiimgnta first
of* the present invention provides the paper conveying
appapat Usprabei ggt heetbest papeigpressi g npabes | sne side
di sposed so that a center of a downstream portion

t hesepfonl onf thae papet cofiveyapgrdi tBeti omalyi epe conveyed
outward in a direction transverse to the paper
cotiveyehgrdiigbet itdre f$bde apoeritien fxbendpsgr @dmng a paper
portion thereof. Another enbodiment of the present

i ngenyevhngr d¢rde§1PRe paper conveyi ng appar at us,

where the first . . .
Another embodiment of the present invention

provides the paper conveying apparatus, where the first
paper pressing member is disposed so that a downstream
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 is 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
portion 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 pressing nenber is disposed so that a center of
a downstream portion thereof along the paper

woanvepdnagdi rection lies outward in a directi ORCT/JP2007/060753
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transverse to the paper convg_ing direction froma

correspondi ng one edge of the sheet of paper. Another

enbodi ment of the preaﬁnt i nvention provides the paper
conveying a tus, . the first '

TENE O ORI Lpbeed i tHarTh B HUFECOPTT O Thargors tO the
DeLaRen Bodounstieambortion thepea! At ARUPELILHRe cdge

( ng € paper conveying direction
lies outvwardafrg grrespondi ng one edge of the

sheet of paper. gkg? er enbodi ment of the present

i nvention praybdgeert NemPaREhe RONVEY I RhAPPREBEWE, invention
where the first paper pressing nenber becones narrower

t o¥BsHide JOWAST RRIBENEoh ey £0§ apbpagathe,paprire the first
conveyi ng direction. Another enbodi nent of the present

| nygpétonppsovings mdmwb@apeirs cahvegyd syl appar dhee a middle

further including one or nore supporting menbers

copbtrygioedthersofipbetwieke shebiwioft pegerpéroheberbareot and

Anot her enbodi ment of the present invention provides ,

t han paypert sy epphgiapparkateof uelieng | hepudiaRpl conveying

second Eaper pressi ng nmenber configured to press the
direction lies outward from a corresponding one edge of
the sheet of paper.

Another embodiment of the present invention
provides the paper conveying apparatus, where the first
paper ©pressing member becomes 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 the present invention
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



ot her side portion of the sheet of paper. Another
enbodi nent of the present invention provides the paper

woamepdoag appar at us, where the secondpaper preesiIP®07/060753
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menber is symetric in shape with the first paper
pressing nmenber in relation to the paper conveying
di recti on. Another enbodi nent of the present i nvention

| furt
P Ebars P BT AR | B9 A&, | Bfbpe with the
capable Sgaﬂ;gles IRG Lihg shekbeef ﬂ?p@el%ectl‘eﬁlentBheche paper

first tthe second paper pressing nenbers. Anot her

en@ggvgymhgoalkg%tgb%sent i nvention provides the paper
conveyi ng apparatus, where the first or the second

paper pressi pgorerier efbegsfsndNeosi dehPopdrnederf th€ention
sheet of paper and one of the one or nore third paper
pressiriidgesenbehs prpapeg t heootbgring deappetreamsef tHerther
sheet of paper, and where the one of the one or nore
thindlpdpeg peessi ag neaber sthérdi speped spmmssiingal mgmbers
wth the first or the second paper pressing nenber in

r eFapabhct ot Paesspad dor &fisRf dvE deapon. PaR¥eRer the first
enbodi nent of the present invention provides the paper
coRbeythg éﬁﬁgpétﬁ§9@&rﬁﬁ@ﬁ%%ﬂﬂlﬂﬁ@ﬁ?%ﬁe or nore

paper preSS|ﬂ%o%%%%ntembghghg%t g?e_ghe present invention

provides the paper conveying apparatus, where the first
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 preséing 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 so as to 1limit an
amount of pressing on the sheet of paper caused by the

first paper pressing member, the second paper pressing



di sposed bel ow t he sheet of paper and configured to be
substantially vertically novable so as to limt an

wearrunBIaB pressing on the sheet of paper causedthy2o0otreso7ss
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first paper pressing nenber, the second paper

pressi ngmenber, the third paper pressing nmenber, or a
conbi nation thereof. Another enbodi nent of the present
i nvention praovides_the paper conveyi ng, apparat us

f URSTHRPL i nclthf ng toie dor %P@rsup%%‘?f’?ﬁ@ nerﬂb%?%er'
configureg,to iggﬁgr t he sheet of paper from bel ow,
wherB that dHe P&-paper pressing anount limiting
menber s pUShﬁ%éggégelgﬂbggfméﬁgetoff&%g?eg%gg%%t!Sigvention

hel d from be t he supporting ne presse

fr t f r, r e; ;
LCAELEBALE B! Deplh: SR SR B Rt L petuaing
MegRET o1rOho®eCAUBLRALIINY e s éﬁhf&@&ﬁb&!ﬁbtshﬁgort the
anount of pressing fromabove. Another enbodi nent o

t henpeesert Jdpant £ eomphevoiss Wierpapre oorveyt ngore paper
appar atus, wherein each of the one or nore third paper
presekbgngeERsont S dinspoisey beibeers epesy afifacerdtelow the
two of the supporting nenbers, and wherein one of the
onsheet nofepapppolthiarty irederds, f1de ket eespyntihagsepporting
of the one or nore paper pressing anount [imting

membeber amddt hpressesspdimdithg Vel BYe Bhe oflfbBFe Paper

third paper pressing nenbers are ,
pressing member, the second paper pressing member, the

or a

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



di sposed in this order in a direction transverse to
t he paper conveying direction. Another enbodi nent of

woheo7pBement i nventi on provi des the paper convegirap007/060753

appar atus, wherein each of the one or nore third paper
pressi ng nenbers is disposedb%Tmeen every adjacent two
of the supporting nenbers, and wherein one of the one

or re third paper, .pressing nenber t he .
CoPPEYESRI E=bho 260 AHonb"8r Hor B"EupeRRing members,
menbers, and _the corresponding ane of the.one or nor .
papas SretEtay Sount FRa PRy Tosers rsPar pibely s ssing
t hj rder i di.r [ I v e tgt a
coﬁéggf%g’di?g%tigﬁig%ﬁﬁgﬁ%ngﬁbgﬁgheﬁ?fo?ﬁ% ng%Esgﬁi more

| NYBRLLER | REOYARR Idhe DAPSH L 0RYLYEBPI-ABPAALMS, of the one
where each of the one or nore paper pressing anmount

51igkti pgreenpaperi Sptespasgd balbowta qamiespeNdiehdies are
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of the one or nore third paper pressing nmenbers.

Angt bebsedbddi s obriibe pheserdideweindn obhrpnevedes to the
t he paper conveyi ng apparatus, where one of the one or
nopeppapernyegssingliarminitord . m ting nmenbers is

di sposed between the first paper pressing nenber and

the third papeothresssiempodamsart adfacene tradrnt| dewention
paper pressing nmenber. Another. enbodi nent of the
pr§§@ﬁpdﬁﬁvéﬁy?o@aper conveying apparatus, where each of

the one or more paper pressing amount limiting members
is disposed below a corresponding one of the one or more
third paper pressing members.

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 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



provi des the paper conveying apparatus, where one of
the one or nore paper pressing anmount limting nenbers

wooaiispased bet ween the second paper pressi NngPOEIRENT/060753

10

15

20

25

and the third paper pressing nenber adjacent to the
second paper pressing member-2-Anot her enbodi ment of
the present inventionprovides the paper conveyi ng

apparatus, where at |east one of the one or re paper
PrEEQT HeCAmbaR BARAT I AGTTENTERs FRPHAptRed "Bitard Least

in a direction transverse to the paggr conveyin

di 988t °n Tf}i%mogecocﬁr eSPoRdiRTY CugB Bf °tHe sheet tflimiting
PaPehyc £001 0eh,; eERRdLTRNL. Al d NG, Il Pl eNt ks verse to

provi paper “conveyi ng appar at us, ere a first

Snglt.n%g ggpsroré%n% @%@%t%ﬁs%%& %”Dé’é‘frééﬂééﬁéi{‘ﬂg edge

s di spos el ow the corresponding thir

Paper-REesgbBy BenBaperand where a second set of the
one or nore paper pressing amount limting nenbers is

di sposed bet paemrhever ympeiament to® afhd hereient papeention
pressi ng nenbers . Anot her enbodi nent of the present

I yeaticasprd dpapthe papesy tomyveppegsdppar avbsre a first

further including: a print receiving nenber disposed

oppesi f atlpe i phehead tmbhae prdprs pheshénghewtowit limiting

paper; a conveying roller configured to convey the

sh@@mb@£5pégegﬁsposed below the corresponding third paper
pressing members and where 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.

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



to the print receiving nmenber; and a pressing roller
configured to press the sheet of paper on the

woanven9nag rol l er, where at | east one of the fPCTUP200t@c0753
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second, and the third paper pressing nmenbers is

configured to press the sheetO-of paper on the print

recei ving nenber. Anot her enbodi nent of the present

i nvention provides the paper conveyi ng apparatus _

f unthesr i molnedi agpperovingoreesppor disgpanarheps the print
di sposed on the print receiving nenber so as_to
suppeivinge mémeer ofspaper Y ofBEPEN. iRt KEeet of paper
enbodi ment of the present invention provides an inage

f SEATn§eadPpar at us conpri sing at | east the paper

conveyi ng appar.atus . of.her .embadi nent of th . .
present i nvéMAGIEpr 6% Q&Wﬁ?Han i eréﬁﬁ%ﬁﬁ% invention

t | Si t | t i
AREAPIES. “RLCOPIPRG-E6mLRE bt <SP R A egtn oot
SBAFarls. AeooriPg o i
i keber g e oL “and A Pnk | et

recording apanatdls disq Rt Pr 88StabderegEhtonsvehtion
paper downward so as to allow the paper to bend

dewevaids BR ERIDERGRIRU N Gy Takp SR SIGSoRb i s1ngsat
a schematic cross-sectional view of an ink- jet
r el "G cARRATa USoraasoltly ngoparatus .
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



enbodi ment of the present invention. FIG 2 is a
schemati c perspective view of a print receiving nenber

wand7ibe4si cinity thereof in the ink- jet recopdraB007/060753
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apparatus according to the eg?gginent of the present
invention. FIG 3 is a plan view of the print
recei ving nenber of the ink-jet recording apparatus

ACEHAH0 it i TTRPQLIEIL O, 4 b, Pt ggent

i nvention Vi ew of “pressing nenbers

and the vici nifty, t@ei§oafl FPoh vi@% ol® r%%%gﬁ Ii]r%mbers and

appar atus according to the enbodi nent o e present

I nveat ivakifaS. thefadrand QHQ”lﬂ%EW%@tB§Eo§&§EB|%Egaratus

of the pressing nenbers having different shapes

6 Garotriioughb(fne SMMvEinddt dherhexardsest ofintBAtion.
pressi ng nenbers having different shapes. FIGS. 7 (a)

t hrough 7 (dFIsttow std) |amod hetb pxaihplesthert B&amples of the
pressing nenbers having different shapes. FIG 8 is a

pl BAe@isewdofmertve Ny ihatv imer el M Ty erenberapas whi ch the
pressing nenbers are_ di sposed dlfferently fromthe

pressing nenBei& i n Hag, threugs. 6(fh) shevuglstdld) other
are front views of the pressing amount |limtin
neﬁﬁéWQESFsﬁgégﬁq|?§qﬁ%;?9é% ?¥%eh§8§P9iéﬁ§%ﬁﬁent shapes.

relation to GhePressing MBbers: 7(q) show still other

examples of the pressing members having different shapes.

FIG. 8 is a plan view of the print receiving
member in which the pressing members are disposed
differently from the pressing members in FIG. 3.

FIGS. 9(a) through 9(c) are front views of the
pressing 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 members.

FIG. 12 is a front view of the pressing amount

limiting members disposed below the corresponding



FIG 10 is a front view of the pressing anmount
limting nenbers di sposed outside the correspondi ng

woneaBke pressing menbers. FIG 11 is a pl arCYurwonico7s3
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the print receiving nmenber in which each of the
pressing anount limting mermdeérs is di sposed outside
the correspondi ng one of the pressing nenbers. FIG 12
is a front view of the pressing anount limting
né%%%?%l%gsB%QE@rBelom1the cor r espondi ngpr essi ng

b 3 I [
menber in m:mél e dﬁgsa?i”% LS sl BE R oL B6E ¥e08iving
R e
pa@féywéahb i‘éwt Eﬁeee%rtee Leef ngX afdi g, pexansk Ahe

pressing ne It h by the pressi'ng nenbers

and the pr esrvt[@_g quUﬁé bl Fddg Weshersr degidhinds that a
anot her front view of the pressing amount limting

meghess dispesedbelawchhengor rigspordigry pheseiofy extending
nmenbers except for the outnost (leftnpbst) pressing

mevdesnd FtEe pGekssiagotieambenl drs deniltofwitie Jpyi bhe pressing
recei ving nmenber in which the pressing amount |imting
nmen&epsrdi spdselebprowstihg egotespdndiiig g SWINRRES -

FIG. 15 is another front view of the pressing
amount limiting members disposed below the corresponding
pressing members except for the outmost (leftmost)
pressing member.

FIG. 16 41is 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 view of the pressing



menbers except for the outnost (leftnost) pressing

menber. FIG 17 is a front view of the pressing anount
woizoTti3gg3 menber s are di sposed i nside the correepapiongs0753

one of the pressing nmenbers. FIG 18 is a plan view of

the print receiving menber i73wshich the pressing

anount |imting nenbers are di sposed inside the

correspondi ng one of the pressing nenbers . FIG 19 is

andRPRRt f r ont1 elndf t MEhEssi ngdisRARRA | i miltisigle  the

menber s dis&gsed I nsi de the correspondi one of tpe

or €REF AEPARMbEAS OBREHt 6T RIS TUIFORTO T 6F { FESEYE ToT the

' . F 20 i th I [ f th
D SHEhRd: T TRE gEL S A0S anaLhr ol an vl ew of Lhe
limting membeps apg din%p%%%céﬂe'}s' B?ahheﬁfgﬁreéf)o%q}engprint
one of the préssing nenbers except “for the outnost

5(|f%égﬁ§§% PLRSY PEMReN chFlHGRe %%e%%hd@“%ﬁ%yﬁ@)limiting

are schematic side views for explaining howt
Presabags "ErRens sabd ldna nieRS itk atPrdspbRliih§done of the
menber may function differently depending on the size
of ptbespaper membeds 22x(@ptandt?2 (the areusobedat (Ceftmost)
side views illustrating that two pressing anount
| i présafnoenbebsr.

FIGS. 21 (a) and 21 (b) are schematic side views

10 for explaining how the pressing members 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 views

illustrating that two pressing amount limiting members

15 are arranged between the pressing members.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring to the accompanying drawings,

paper conveying apparatus, an image forming apparatus

20 and an ink Jjet recording apparatus according

embodiments of the present invention are described

hereinafter. Since the following embodiments are

illustrated only as preferred embodiments of the present

invention, technologically preferable limitations are

25 added thereto. However, the present invention is not



are arranged between the pressing nenbers. BEST MODE
FOR CARRYI NG OQUT THE | NVENTION Referring to the
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i mage form ng apparatus and ink jet recording

appar atus according to enmbodinents of the present

i nvention are descri bed hereinafter. Since the

fo&'%@%%g gﬁgggﬁﬁ§ngiﬁﬁai#$&&§t5&%?%9%%'ytﬁ%ﬁein unless a

preferred ments o e prese

teﬁﬁ@@&%@ﬁ%@"ﬁﬂ%ﬁ éﬁfgﬂe Eé”?&%%fﬂgafﬂfhad?ﬁg .fq}lowing
thereto. However, the present invention is notlimte

t ogtBerephedihment s discl osed herein unless a

particular limtation is recited in the follow ng
des¢rhptHemn. rekokdiely rggirdtigsapparatus] FIG 1 is a

schematic cross-sectional view of an ink- jet

recordi ng appacat us ascer dichgna® ione:esdodideniondlt keew of

present invention. The recordi ng apparatus houses a

pr ant i ngnkecdtani sraqeordiirgn 2 appafriaguised dochadéng to  one

carriage 13 novabl e along the main scanning direction .

( pempeddmentarofo the papesenirfiaveefi™ G 1 The nrgcording

recordin% apparatus body 1 , a recording head 14 .

cofBBEERTEF amlP®keS| et heBA1RBGACed BAChABLE® riRgetion 2

13, and an ink cartridge 15 configured to supply ink )

t oCPREPEEBRdI g % A4CBFELRES! fike MoRPIe a1éng the main
scanning direction (perpendicular to the paper surface
of FIG. 1) in 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 ink 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



details thereof are described hereinafter. In the
| ower portion of the recordi ng apparatus body 1 , a

woaperidded cassette 4 into which plural sheet8CoirP2007/060753
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paper 3 can be pl aced fron1tg£§front portion thereof

is renovably | oaded. By the " the paper 3 can be

fed froma paper feed tray (not shown) instead of the

f t 4 . The, 3 that b
D BEha" R paberPTREE dadSolt® PR toHgegedessotet 4, a
thegugh.a pat . dafdnes, by, apaperfeed oLl 85 241308 3¢ tne
fricction pa 2 Whi'ch can coopera?lve y Séparate one

f 0 e h f e j h
8be? ﬂxﬁgﬂvégéé FPLReE RS ?§§§ﬁ2§é§¥)£a§8éeaﬁighto feed

sh
pager feed cassette 4 , a con ler 24

reyeesasapde di restiengof e papeind pouveyed1fikem 26 that
the paper feed cassette 4 to feed the paper 3 forward,

andedigerveyuansfe 0l bar adgltthair dehénpspai € eeha®Nhas been
angl e of the paper 3 that has been ejected fromthe
coeryeyaerde firan eth@4candeganassaoildiead TOnyryanae associated
roller 25 that is disposed pressed toward the

ci coontyrece aloldwif ate Wfat hes cdhveyandeprekked 24ward the
Havi ng travel ed through this path, the paper 3 finally

r egeMESMERE SHELRL ngurEaRgni i polrei orpiveyapee roller 24.
printing mechanismportion 2 is conposed of the )
caPfVage Fathed eeBraral Addd 1R2thnd tge RaRe¥ afk finally

e Li [ rin h r :
153e35héget%%k%kfﬁﬁiﬁg“%géﬁgﬁiéé’ééét{oﬁ f.pape 3

‘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 sug 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 (YY), 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



The carriage 13 is held by a main guide rod 11 and a
sub guide rod 12 supported by right and left side

wohet7assgmot shown) so as to slidably nove in POEIPENOTI060753
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scanni ng direction (perpendicular to the paper surface
of FIG 1) .. The recording'ﬂé&d 14 is nmounted on the
undersurface of the carriage 13 so as to eject ink

OIS SN, IS S 00 10 4, | 2o EomeRS s o

d I ; t ., and

o1 SORE Rk By S vy T HEHECTIn nRedd i iy pdead 14
h j 2

A L RO R A e T AL

i nkydeephgt snef drepheski ve ¢rcspdrdiadfdidd Ays t he
recordi ng head 14 nay be conposed of one head having

nozzl es capabkeo@f tejeettddigrditg iy €18, 04 print receiving

correspondi ng colors. Below the recording head 14, a

priahbeeciyvisg amresberd ad 21 ayuiadgetbasi gugaddeo guide the

configured to guide the paper 3 . The ink tank (ink

capeapedge) 15 is configured to supply ink of each

color to the corresponding recording head 14. The ink.

tank 15 i s réprad@dbltambuniel earthedosrildyeid3comfiigured

t he paper 3 conveyed to the printing ,
to’ supply ink’ of each color™ to the corresponding
recording head 14. The 4ink tank 15 1is 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 arranged 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



mechani smportion 2 is printed an i mage by the
recordi ng head 14, and then the paper 3 with the imge

woher7aesn4ds further conveyed to a paper ejecti @ATUPAY7/660753
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by a configuration described bel ow. Downstream from
the print receiving menber 247al ong the paper
conveying direction (or along the rightward direction
in FIG 1), a conveyor roller 31 and a spur 32 are
arpaped3 f bpwesdvele n@apélrwaa gctdeny itgRvner-d) t he
paper 3 . Additionally, downstream fromthe conveyor
rol[%ﬁl@ﬁ.%ﬁae%ﬁéngpﬂ?mg?r guide menbers 35, 36 are
arranged so as to defin er % ecti.on path.

Fur t her nor e, ~85&ASEP8am he ﬁgﬁ%r %ﬁ%%?loﬁecelVlng
rollﬁh §3 ?d a sp?rtgglggg %yran%%%. Kolg conw§%% 5 3
Re Fin

thepaper 3 omard paper ejec |on ray 6

r e&&ﬁé&hc{lglge p%%l:l@gf ‘3"'1"e'wng>§t CEh':eI %rjfzrtxterfgg?féitgé member

recei ving ne is detail herei'n

a sthepR{ | Eh@er\fc'ic@ﬁ{iﬁ’f tirewefr the pridt 1'%1@’@%'@{:' ngecordlng
menber 27 and the vicinity thereof in the ink- jet

I eg6 £ fgu 8 PPakddeTdli nC Cs dt Pst embbids meMROd Methe Opresent
the present invention. FIG 3 is a plan view of the

primferetenVvi ngraenbens2a @fl anheriigwk-of ethd eeptdt ngeceiving
apparatus 1 according to this enbodi nent of the
presemer i AVenfi bhe EhG-j4ti sexdndimtg vimye it ps essangording
menbers 101, 102 and the
to this embodiment of the present invention. FIG. 4 is
a front 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
member 27 1is 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
plural ribs 29 are positioned slightly inside the side
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 1s less than

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

with the plural pressing members 101, 102, which are



vicinity thereof in the ink- jet recording apparatus 1
according to this enbodi nent of the present invention.

weeb®rsemag to FIG 2 , the print receiving nmenber/Jexo7/660753
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provided with plural ribs (supporting menbers) 29. The
ribs 29 are arranged so as tﬁ“gefine a predeterm ned
gap between the paper 3 and the recording head 14. As
show in F outernost ribs of the plura

IG, 2, th
ri 9$56858p8 pBsFEitdred P8io¥ht Iy i nside the side edge
of the paperﬁg . Prefer bl% t he gigian g bet ween each. .
of the outer MBSt ¥R 29 and"YH&S or‘%sg Rdifig-'§7 g&ece+v g
ed t paper. ' e or,..eq t
Vor T BrEt e anty, Hes T SR aRRa Gl e, LB members

th or ual t h | op; i .
R L i s S e

whbgh afedbseHes et ddy FRIAI hehBe@W.2The pAPEEn3s manner, a
conveyed to the print receiving nenber 27 is pressed

doppuaetebyihbe pees PG IEMeS ddder 192anndcaenpeyad head
on and along the ribs 29 di sposed on the print

reteéi ving defbesd?27. |IOntdi shmnnperpgem @ edeteer ridheded ink
gap between the paper 3 and the print head 14 is
deflropdetont @ ¢heepapbroB ditee aghrénéd hekddr bpl edxd thus a
ejected fromthe print head 14 and thus a
predeteEarnéaednagades ifsofpaseachdheditomnong t he

pl ural pressing nenbers 101, 102, ,
Among the plural pressing members 101, 102,

the outermost pressing members 101 (first and second
paper pressing members) on both sides can ©press
respective éide 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 being 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



the outernost pressing nmenbers 101 (first and second
paper pressing nenbers) on both sides can press

woespacti4se side portions of the paper 3 downwacdarini/ec07s3
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all ows the side portions of the paper 3 to be bent
downwardly in areas outside tl¥ outernost ribs 29 (see

FIG 4), thereby preventlng the side portions from

rising. t he way, "side portion" here shoul d be

under st as E@ﬁﬁﬁf n 2RSeF Hewr t H8kpaperordges,  thereby

extendln al ong the pa conveyin recti

A dRFETBRTLAge i JHER Der rﬁg’%%/tl”ccﬁ%q% Sapadptnand the
side portion p per can b naln alned flat even
befﬁ%gﬁdfﬁg §8F gﬁt% ﬁﬁ&f@% rg'warntarnrng

const ant theA%agt%%E%F%ﬁxﬁﬂs gﬁﬂ?rté Qnglﬁgferggﬁfgbﬁgatlon

head 14. Moreover, the I'S prevente

COB a%ﬁkﬁgpiQFaEGQQ%%'n99h9§g %@e@ngn'Eh%h%nﬁﬁﬂ§r§ece1v1ng
| s aft'er absorbing ink drop ets, thereby

pfﬁé‘ﬁﬁékn@’ﬁ hgoi MRgetbheyRsd f@HeleétQ:ﬂﬁig{gﬁ\dﬁ@aandlél the
the recordi ng head 14 from bei ng danaged. As stated

abpyessitg terdetdplelcaifipmpyeat i 8 efs the plrwsal the side
ribs 29 disposed on the print receiving nenber 27 so
aspbvotbppeseof hethecqgabaery Headolwhwarty pressi e pressing
menbers 101 disposed so as to press the side portions. '
of mehkbepapdd23 advwiverd, belride ehe epgraysitng gnfgopibs in
arranged between every two adjacent ribs in

this non-limiting embodiment, the paper 3 is prevented

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, since 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



this non-limting enbodi nent, the paper 3 is prevented
fromcontacting the recording head 14. [Pressing

worodrasyo4dlext , the pressing nmenbers 101, 102 arcaghmd7/060753
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to the attachnent portion 28 are described in detail.

Each of pressing nenbers 10320402 according to this

enbodi nent is attached to the attachnment portion 28 at

the upstreamside (or "A'" side in FIG 3 ) of the .

prtionta et bAng Ak e dPTL aRDEXE eHlisPPBlaPddenportions.
downstream side (or "B" side in FIG 3), as shown_in

FIG 3 . ParBY cdhr| ¥aveheppess n@aﬁ@ﬁbeﬁéviﬁﬂ af e Smaller
arranged outside the oufnp ribs, 29, .th Yo

pré Rt h@%i%l%p?aﬁr%i 6iiuﬁ%rﬁﬁsgpéﬁeﬁr§t{f oS conveyed,
risin as_described above. l.n addit] [ hc

progglﬁ g FSiers? 101 are r r(!i’n'gee'd ihélg&ssymrcgt lr%llécﬁ?ers 102)
rdégﬂ(ngﬂg&)fﬁéf@gafﬁeoégggsﬁﬁ shewpeird Rl Gn dhdss the
paper I's prevented fro r|S|n8toasubstant|aIIy

equale dSGrEeLoh8 @yr%ﬁédﬁaﬁgftH%@%wd%ﬁlheF@@YBﬁMM§léa the

paper having a snaller width than the paper 3
I distdatedndib &t &5 1821 $aCORYerepapeirth@r¥Aissy Nember) can

menbers (1.e., pressing nenbers 102) positioned inside
t?ﬁrdﬁﬁssddb@nﬁ@ﬂ@er5n10ﬂ;héansdeSSpb|Ie:i$:irdae pOT t itdns  paper
of the paper downward. For exanple, the pressing
meiritierst A2 d aby hiar dopaper JpmessimgFR€nber) ddregriare, the
downward on the side portions of the paper
narrower paper can also be prevented from rising upward
in both side portions.

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, is
conveyed therein, the right edge of the narrower paper

can be pressed downward by either one of the pressing

members 102.



illustrated by a dotted Iine in FIG 3 . Therefore,
the narrower paper can al so be prevented fromri sing

wapwearidii4mn bot h side portions. By the way, thePOTaBE0TION0753
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menbers 101, 102 shown in FIG_ 3 are arranged

symretrically in relation toaltentral poi nt of the

print receiving nenber 27, since the paper rests on

the print receiving nber 27 so that the center of

t he paper coﬁﬁgﬁdes5g$¥hafﬁ% %é%%riﬁoﬁmQﬂé%ﬁl?WQQ examples

|58 Yo00 e T Be e TSk R S50 PR B et
FI ' i [ l.e _wh h ]

FLBe G Brebeds SULLALGANeAt RARET s iz, s(e), the
a debkgdnbl Neede £l @018 nawhighgigparroyencthanyhhen s o
paper 3 shown by a solid line, is conveyed therein,

t haowhght-deqasi of the Mad r puBk rPaRvSpde dBres8dn.  The
downward by either one of the pressing nenbers

102iEt&5. poihd) mntiss (bhtwhow gqddifttvenal examptess50h)) and
the pressing nmenber 101 according to this enbodi nent

of dbhespresantt ronventdesit.erApshow?A i on Ftie Bptayeamt bede of
pressing nenber 101 has a distal point B which is a
doWhrapdesgongt membelre Ii¥dper conveying direction. The

distal point B lies outward (leftward in FIG 5 (a)

. . (a) ).
and downst r eAfAEEGANR ldeht ekhpoiddtstrlonPe et upst Feamisposed

si de_of
outside the edge (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
members 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



t he pressing nmenber 101. Additionally, the distal
point B is disposed outside the edge (dotted Iine) of

woheo7papes. Mreover, not only the distal poi necBJibrn7/060753
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at | east a portion on the downstream side thereof is

al so di sposed outside the edgeé-of the paper. A s shown

in FIG 5 (b) , the pressing nenber 101 as the other
exanpl e has a distal point Cthat |ies outward

(leefumadl ¥ neFe@nbing) theamd ddovwsttsam fFotrhe ¢mpser from
point D on the upstream side thereof. FIGS. 6 (a)

t Hictige e{gWaxtkow still other exanpl es of the pressing
menber 101. All the pressing nenbers 101 illustrated
therein are ¥P5po%ed: s¢Ves (BhpReddid naifer P lfeon ©f the

ti f. th . Th ' mb
AR T S CRBELY alt FPBsfrFRD T MHGBT G () to the
5 (b d 6 (a) th  6(f | t
ot 2Pl ey Rl | FhPRPShor oo BPBECSRanER akepRr can
PARGIPT OfEe %e%%%‘@f[{{gemﬁ@fr%?xa%% egly pReevent | dilnward.

the side portion o paper fromrising upward.

MBiROME o 1 &V ePn WhEeR §lh§, 3i1die, Pos ki @RO0f, 418 PBPREN be bent
shifts slightly in the direction transverse to the

PRRSM WY &y Y whE1est | OResshegedgecef the paper can
touch the pressing nenber 101 and be pressed downward.

Furthermore, since the side portion of the
paper, which is easily bent or warped upward, can be
pressed downward, the paper 1is prevented 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
weaker force, thereby allowing the paper to be kept flat
as a whole and thus providing a better gquality image.
If the pressing force Dbecomes too strong, the paper
cannot be maintained flat, since the stronger force may
cause the paper to drop between the ribs, which in turn
makes it 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



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

weiorastde si de portion of the paper, which i speagprioy7/060753
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bent or warped upward, can be pressed downward, the

paper is prevented from bei ngdZont ani nated or janmed.

In addition, since the pressing nenber 101 is narrower

in the domnstreanﬁﬁggtion t hereof than in the upstream _
pokeeBnthRepader thethr ckBeREPHeREOV 180D dh PRESRTt ABallitY
side portion of the paper downward with a weaker
fo%%%gether¥8968WF6MAngl?ﬁ% ﬁﬁﬁ%rpFSSBén@éd?e$?3¥sa§lg' are
whol e and .t hus,_pr qvi dj a _better quality,i,mage,. |If .
th lﬁ?%§§9ng°?5$& ebetgﬁesongog%roﬁé%sthgbpange pressing
canno i.ntained flat,. sipce._t f

P ahaes (e panr B s, “HiF natt® MOPPEES G G paper

tu : ] LiEigult to maintain the paper flat in
refg?ﬁggfgéh%hgbpecording head 14 (FIG 1) .

Addi tional lyprhe oufgpstihibegR9.7 W Chsradve @asResed other
near the side portions of the paper, can hel pkeep the

papgsmplak, dhergRy prevsdngy @ehbéter Xpml ityspaegEically,

Mor eover, since the pressing nenbers 101 are di sposed

oursGde theaputomstugh bs (29, shew pressi sionaremeertserk0lhaving

can prevent the side portion of the paper fromrising

upidedtical widths along the paper conveying direction,
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 1is
disposed so that the center point B at the rear (or
downstream) end thereof 1lies outside the paper edge
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
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FIGS. 7 (a) through 7 (d) show various other exanples
of the pressing nenbers 101. Specifically, FIGS 7 (a)

wohoaugdn43 (c) show pressing nenbers havi ng i dearidsezak7/060753

wi dths al ong the paper conveying direction, which are
different fromthe pressingamwnbers 101 illustrated in
FIGS. 5 (a), 5 (b) , and FIGS. 6 (a) through 6(f)

More specifically, as shown in FIG 7 (a) , the

Pt esShageneriefe .10l shaigiposet salyhdthea mweitterA poiht also
B at the rear (or downstream) end thereof |ies outside

t hiee pppentedyel wer saside ceheepapsirntedgcatin heh s ofigse, at
(or upstrean) end thereof lies substantially above the
papastedgepshbipnbyfa et t FeSSAET IRHERPEY %O(lb)ca}nt retend
pressing nenber 101 is disposed so that the center .
poihvapdatf nofe Fl@ar PEBELdGHER 1 eaf S&Fd tter ebtFi BEESS1YI

out si de the paper _.edge whereas the center i t
t HePeEnt OfoFatpStteam S&vd Wife bl i €8T g(gol"gktéw%@'

paper. edge. | . th ' i
QisposeﬂgsoIpﬂaf}gze%ééﬁ%ert%%s t%gﬁﬁgﬁ% @?ﬁ?§£ 10 'as a
i nsi_det he .pape . th '
LEELFRRE RIS tes ALl ATk g00h) A0 gt phen e
ag%ﬁtgés?ofﬂtlﬁaék aRortion byt ke assd i) neAlerhereot

can extend outward fromthe paper edge. Therefore,
tBhg RRSSEBHter point A at the front (or upstream) end
thereof lie substantially above the paper edge.

Even these pressing 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
downwaxrd. 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



10

15

20

menber 101 can al so press the paper edge downward. In
FIG 7 (d) , the pressing nenber 101 has a rectangul ar
wohepasenas i s di sposed so that both the center poDiIP100B060753
at the rear (or downstrean) end thereof and the center
point A at the front (or upstdSean) end thereof lie
substantially above the paper edge. Even these

pressing nenbers 101 illustrated in F

GS. 7 (a

t edudghe 7o¢d} dannpredenk PRENpSPEE POGHLONS n%f%’pm

evenly in both side portions of the paper when the

pressi ng nenBersves1 &e dPspsadd RAF

print receiving ne

1 sPaREesf it

In addi ti,on, such ﬁrgsgiggn

27 .
TS 161 Ba fefsrgggfﬁw_ame £ Go BT S HIST oSt
TR hohner] A VTACH LBV e R Bty Union
meghe eaﬁgggdgﬁlgtt 9833%1%@%% et v _fé@o%ﬁ?&nﬁead 14

i nvention escri

I'n"the foregoing e

odi nent s,

thge pr&ﬁﬁéeasggmgﬁys LQhpress the paper ow si geetbst

outnost ribs 29 downward. In addition,

since plural

3).
may
all
has

, to

such

Presst 88s sBpheenti @r adigyResethPnambent NNeimisi ey ohember
t he pressing nmenbers 101, even when narrower paper Is
used, ishempapeiacanibethent cwgdsatchton bOhbtsiide an amount
portions (see FIG 3 ) . However, the plural pressing
meobepseib2nonynprigss pdee papensddwivvarthe qore s tay emembers

extent between all

102 can be adjusted by adjusting the elevation of the

pressing amount limiting member 30.

The pressing amount limiting member 30

disposed on the print receiving member 27. Specific

is

ally,

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), alth

ough

the position cannot be strictly limited to the three

positions as long as the pressing 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

25 below the pressing member 102. In other words, the



adj acent ribs 29, which may cause the paper, which has
to be kept flat in relation to the recordi ng head 14,

woaodrasempecessarily bent. In order to prevent pewahP2007/060753
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unnecessary bending, a pressing anount limting nmenber

30 is provided in this enbod2gent. That is, an anount

of pressing on the paper caused by the pressing

menbers 102 can be adjusted by adjusting the el evation
ofprtdwes m@sanognambimi thngi nemperedPeri 3¢1isHmwsed so that a
pressing amount limting nenber 30 is disposed on the
mﬂ@ﬁtl@@epﬁlﬁﬁmeﬁﬁﬁﬁrzmr6§ﬁ%dfﬁ@@@W@rdrhwpﬁéﬁnﬁﬁﬁSSlng
amount |imting menber 30 na¥ be di sposed in three
pAEERVhs F42 r disat PeA % oPVhetBResBIAEShBADeRBOUDYE, Yipiting

as s n FIG. 9_(a) through 9( al.t hough the
pd%e?l?q‘?% égnnothbng%’rl Sl IC)} iR eﬁgf?ﬁstlﬁé‘ t"‘\%}oéjélt limiting
05|t|ons s.long as th gﬁ%%n? annunt [im.ti,n

n

et 803 s sRepRSe O51 Ofr 448 iy Gl hand side

pa{ff) ghga#)écgegslsﬁélgta eﬁ%gﬁﬂjﬁ%?z r@&@\ﬁ%%nl(%gi& IPJ_]géGZ99 The
&%bgﬁt(fi 2915 m%%%%r@a@%fﬂfgbégédtggashown in

preSS|ng e tweén the ribs 29.

(a3cd he prassi rch &Ryt b'&btlQﬂxﬁE”@§5c§Qsé§ in detail
di sposed bel ow the pressing nenber 102. In other

WHdlse i ideps essi ng anount limiting nmenber 30 is

di sposed so that a portion of the paper pressed

downward by Fhesprestiengppressing amount limiting member 30
disposed outside the pressing member 102 is described
with reference to FIGS. 9(a), 10, and 11. FIG. 10 is an
explanatory view showing that each of additional
pressing amount limiting members 30 is disposed outside
the corresponding one of the pressing members 102. FIG.
11 is a plan view of the print receiving member 27 in
which each of the additional pressing amount limiting
members 30 i1s 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



menber 102 is held by the pressing anmount [imting
menber 30. In FIG 9(c), the pressing anount |imting

wornlrasI@® i s di sposed inside (or on the right po@ae2007/060753
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side of) the pressing nenber 102 between the ribs 29.

The pressing anmount |imting2menbers 30 di sposed as

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

detail hereinafter. First, the pressing anmount

| iprietsisig gremdrerm t3 AL i sipose dnenib st sle3 0 heopdéspirgd .

menber 102 is described with reference to FIGS. 9 (a),

10, and 11. A Gshovni s &an &35 andt®br y thewmirwgiyg amount
that each of additional pressing anmount |imting

merFErs 180 ikeTthehDsed0 ouhdrae Fhel@U@Fes@ﬁ%ﬂnﬁg(ﬁﬁ?rtical

of the pressing nenbers 102. FIG 11 i | ' f oo
LRSI TEte VingrBAbeD 27 1% GhPEh EazhTer Hife Pressing

TenT e W 7 4h GhPER BAERef |

Sim'o' ”a%gﬁifiéé?ﬁ@?g%%”%sééL“c#r'ﬁgg%ﬁi SETHEY ke e 2
el . i .

e e L e T S

I?’%rt%%rgc% 321&159&?&@. IR GRP Iﬂ%mﬂgf‘ge% ol0Z2rar e shosetyured

I'n a direction fromthe side edge to the

ceny efgfhst h@hQaeﬁP Petw AMUINGapsr PBESSING Hderecording
paper caused by the pressing nenbers 102 can be

adjdisd ed 4by adpushisngthbe ellyatddn dafspdiept essi nghe print

amount limting nmenbers 30 so di sposed.
receiving member 27 are configured to define the gap.
In addition, the height of the pressing amount 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 limiting members 30 are
disposed below the respective pressing members 102.

Additionally, FIG. 14 shows a situation where the paper



As shown in FIG 10, the pressing amount limting
menbers 30 have a | ower height (vertical |ength) than

woheovi3m329. In other words, the pressi ng anoegi/JrP2007/060753
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limting nmenbers 30 are not required to have a hei ght

hi gher than or equal to the Rigbs 29 because the

pressing anount limting nenbers 30 are not configured

to adjust the gap between the paper 3 and the

resardi wijddeadnd4theheppas thger iths 2% fisposets dreydred the
print receiving nenber 27 are configured to define the
gapres nirgidienbbar 1A&. helChkt agbunite qfr gssisriragotig paper 3
limting menbers 30 is not limted to a particular,

vﬂﬂ)@%ﬂg bonghes phrespiagsimamatunt ORI man ngematherssed by
30 can Iimt the anount, of pressing the paper 3 caused, .
byAdHES e stRE Fefyeltd oo Xt Nelte , PrRé spRgs dnR nobiHri ting
[imtin $ber 0 disggsed bel ow t he pressi ng nenber
1082520 | BRI PASFRf erence to FIGS. 9 (b) , and

showt ng. Chat REAPEPBT LS aading CARSHAE | 151 19ty "shows  an
Lo . the . .

A -

I g5l b NGhBeRL s 27 & Nmwhbek ther addiidhonal JReeSInY amount

anount |imting nenbers 30 are di sposed bel ow t he

respectinvg RERBELNBOTEIDEnst1@dways necessary as shown in
FIGS. 15 and 16. Even in these cases, the side portion
of the paper 3 can be pressed downward by the pressing
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 1inside (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



Additionally, FIG 14 shows a situation where the
paper3 is wider and the paper edge thereof extends

woeyanditsBe pressing nmenber 101. The anount of POTABENTNQ60753
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the paper 3 caused by the pressing nenbers 102 can be

adj usted byadjusting the elevation of the pressing

anount |imting nenbers 30 so di sposed. Although FIGS.

12 through 14 each shows an additional pressing anount

| nBhnbierg MEOTbes 3Q shicsees eth bedewthke qressipondamnpepne of
101, such a pressing anmount |imting nenber 30 is not

akhey p meecdssaryemse sfiohf2i n AMGHhdbldnde 18ndegeisopad from
t hese cases, the side portion of the paper 3 can be
pFEsSed ldowmmdr d8byhtatie ®reski BY, menbie? 1 1@ 1PraHg 1pHe member

paper 3 can be kept flat in relation to the record
héfdd,143pA Ga 1p)re§i5ﬁ@@tﬁ§10é1@5untlla¥ltﬁ1ﬁé%si“ﬁg§@% ¥ are

paper 3 cauysed by th i mbers 1Q2 be .
PPea By e presti i anunt G FRPCHIG nEferbiagide edoe

bel ow.t he pressi nb 102.. Th th i \
ARBure | ﬁ%ﬁga' Fnber® 3838 Epoked ThS (it oR t hE S5 Sing
right - Si h i '

OB R e PR R PEIR 05, 102 e ve

\Aﬁld{;&u%%e Gy 8 5ubkEngl7ehs 201 6¥RLABAL 05Y WEW pressing
showi ng that "each”of thé additional pressing anount

| bfictin®d 1MBRErSy 3ibise i sposesl dnspeeedihe
correspondi ng one of the pressing nenbers 102. FI G

Although FIGS. 17 and 18 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 view showing how



17 is a plan view of the print receiving nenber 27 in
whi ch each of the additional pressing anount

woizooTtissgeenbers 30 is di sposed inside the PCT/JP2007/060753
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correspondi ng one of the pressing nenbers 102. It

shoul d be understood from FL&9- 17 and 18 that a rib

29, a third pressing nenber 102, and a pressing anount
limting nmenber 30 are disposed in this order in a

dithect pae siriom t haosinde éd@étﬁngthmembaterBOf fimections to
paper 3 . The anpunt of pressing the paper 3 caused by

t Re.npriesthagamenbér o Pressine sbpuse@ehy3 adpuseingy the
the el evation of the pressing amount |imting_nenbers

3P rss dinghasePe Al LR3uyhen @S.shertandt 182BREW3a larger than

DA RSN L WAL HEnber 30,0Loporpf DeLuehoca <o
P S TR st P I PERE205- °) nfK EbE R Feses e
o g1 LR o PTG B 5387 oL o PN 8o

ownwar € "anoun press
t!i& %@@rtﬁe g UREnBLESSI0BY HIRTDERS n%)%s(‘sﬁ@lgbemember
l[imted by pressﬁ%g anmount limting nenbers

mfﬁ¥5§H_UFHéF5EBe fesithoc enkere 02rt 6nt Fdlont Neising;
paper 3 is kept flat in relation to the recording head

1ldnRefres rpRoh oaFe&So£28hea)l agger2baplelr 3 iits ileeptextlat in

descri bed how the pressing nenbers 101, 102 and the
relation to the recording head 14 (FIG. 1) Dby the
pressing member 102 and the pressing amount limiting
member 30 that limits the amount of pressing on the
larger paper 3 caused by the pressing member 102,
thereby providing a better quality 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 receiving member 27 (FIG.
11) as shown in FIG. 21(b), the narrower paper 3 can be
pressed downward 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



pressing amount [imting menber 30 nmay function
differently depending on the size of the paper 3 .

weh@7/13d046a) is an expl anatory view showi ng howrCimaPrP2007/060753
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pressing amount limting nmenber 30 functions to limt

t he anmount of pressing the paper 3 caused by the

pressi ng nenber 102 when a sheet of paper 3 |arger

t han the paper which the pressing nmenber 102 is

supposietk t ochpe essodowmepanding comeepédat heveaiery n 102 and
this case, the side portion of the larger paper 3 is
prelsel demeseihdy amstunthe Lprésdingg mempers10¥ ppelow the
t he pressirér;%ér menber 101 in order to_preyvent the side

PTG KAPAIRAR Y PFYSS ARd RHROBFFnt OdredV6F the | arger

paper 3 is kept flat in relation to the recording head
14 (FIG 1 )Thy t RFHTELE ng e 1 ém&%&ntghe fenBes X

i N tolimti nb 30 th Lio
BT T pPdo st bn The TAPGRF paper T5oeatibed 5 PREST 2
ressin r i-di
DY, TR o a ot s e BRER e B LB 02 wnen e

of LS Ngr hamet
lqdpe 34 obpbtens s pienkhang b St Semor 101 (a0

reeet vi pg (ayher Zhydl Gndllpaseshewedm beG k&dt (Blat in

, the narrower paper 3 can be pressed downward by the

pressd i frepdet hd 02ecbhdi hgs heasie,14a (Fal@t i Vel yn lam gerea in

area of the side portion of the paper 3 nay be pressed

dovmingt dthy tdre gariessi agouehbérimiting member X limits the
pressing amount, for better print quality. In addition
to the pressing amount limiting members X, the pressing
amount 1limiting 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 members (i.e., 30, X, Y) can

reduce or increase the limiting amount caused by the



102, since no inmage is printed on the side portion. In

addition, it can be contenpl ated as ot her enbodi nents
weaeemviddoag to the present invention that pluralCt/arP2007/060753

pressing amount limting nmenbers X are di sposedoutside

the correspondi ng pressing Aeabers 102 and plura

pressing anount limting nenbers Y bel ow the

correspondi ng pressing nenbers 101, 102. The pressing

amrsts inignintemige Bt s X function to limt the anount

of pressing the paper 3 caused by the associ ated .

pressi ng merfirer stadedwideViche &y BENY hEOp&pés Fmpodiment

reaches the pressing nmenber 101 (see FLG .22 (a)).

THas whilsd gdperoBukah BESREHPIF PROUPH it 16‘.% r‘%e“t’%?efs 30,

recordi ng head 14 (Fl ) in an area in h

G.1 i.ch .t
RosSt ngLAMBURY A9 1 | He M RS | TSN E b Prddin et
, f bet t i nt Lity. it h
S T St FE R TR AELLRY sbBefifhy) B8, (et pees.
amount i m tng gggg;as%; g%{%deg@g@éﬁ@t e A PEesshNGis not

anount Iin1t|%g sting the el evation

ther, Ther r BAREN can ke keptgfd@toddd herein,
re%gﬁg%ﬁiR%gfﬁégrgggégﬁﬁg heag%f4 (EIG. ?p)]: On the

otlhier -handhy Mgt araal baveknpapediwhese jiedge moesoaoipplied
reach the pressing nenber 101 is conveyed therein, the

PrEssidg: agepathing tfhgn memeer s dowk spds edhdeliowerfid on set
associ at ed pressing nmenber 102 that presses
10 forth in accompanying claims.
The present application is based on Japanese
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

15 are hereby incorporated by reference.



the side portion of the paper 3 downward can [imt the
anount of pressing the paper 3 caused by the pressing

woenirasiB®?2. | n addition, adjusting the el evat pomiri007/060753
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the pressing anmount limting nmenbers (i.e., 30, X, Y
) can reduce or increase the33+mting anount caused by
t hepressi ng nenbers 102. As stated above, according to
this enbodi nent in which the plural pressing anount
limting nmenbers 30, X, Y @k&IWPovi ded, the pressing
amount limting effect can be appropriately exhibited
dependi ng on user needs. By the way, the present
invention is not limted to the enbodi ments

speci A PANSE AFIVEERP RRRATA L BRIt CVRPT B Ef t er ati ons

and nodi ficatjons may be applied without departi
fromthe gkﬁﬁg Qﬁpﬁ% E?Jﬁ%%f?%nmg egorcf%niﬁggureggto press

o Sap aEee PR bt Bt | SheTko, P00 d a6 Tt e P°
2?30'}/%;/&;;2?%” tzgg?bﬁaﬂd NG 2095&9@2@69’ fidipd ogiMarchortion

. e Japanese” Pat ent &Ofice, the entire
C%ﬁ&%ﬁ%ﬁg@ a'?”;?aA;F@f ebynt860RgOHALEEL DY .
ref erence. I 1. paper conveyi ng appar at us
conprising: a first paper pressing nmenber configured
to press one side portion of a sheet of paper that may .
be conweyedoipepughnivs iappaappasat ihe i delpbmt ilon wherein
the first paper pressing member is disposed so that a
downstream portion of the member along the paper
conveying direction lies outward in a direction

transverse to the paper conveying direction from an

upstream portion of the member.

3. The paper conveying apparatus of claim 1, wherein
the first paper pressing member is disposed so that a
center of a downstream portion of the member along the
paper conveying direction lies outward in a direction
transverse to the paper conveying direction from a

center of an upstream portion of the member.

4. The paper conveying apparatus of claim 1, wherein
the first paper pressing member is disposed so that a

center of a downstream portion of the member along the



extendi ng al ong a paper conveying direction. 2 . The
paper conveying apparatus of claim1l , wherein the

woizoem13peper pressing nenber is di sposed so t h&CTAP2007/060753
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downstream portion of the nmenber al ong the paper

conveying direction lies outdard in a direction

transverse to the paper conveying direction from an
upstream portion of the nmenber. 3 . The paper . )
cpapeyi ngoappaiagusipfect kpm Lieswherbvardhel i pstdirection
paper pressing nmenber is disposed so that_a center o

a tdewrsstaraan por t it6e ofPalfs nerRiere Bighg dWeepaper from a
conveying direction lies outward in_a direction

t CATRRSTRANG NG RAPapet BanveleRh afrBEPPEN from a

center of an upstream portion of the nenber. 4 . The

paper conveying apparatus of claim1l , wherein the

e ML RGE N LR weren

center wnstream-po e menber al ong

”%:%Peapfirgeng)%é}g gkésgﬁhgnn{én%xouﬂﬂarﬂéﬂbs?’ed so that a

ditection tr verse to t paper conveying direction

froma corgespondi ngredggeof nh®ethedfe tifedrapes . downstream
The paper ‘conveying apparatus of claim1l , wherein the

figstt RAPebPrensi R@niPTesnds «H sppsedean thattion of the
m ddl e portion of the nenber between a downstream
peidrisdr o 1bhe merberampnd eonupsineamipectiom ofigsheoutward
menber al ong the paper conveying direction lies

ouiman b corresponding edge of the sheet of paper.

6. The paper conveying apparatus of claim 1, wherein
the first paper pressing member becomes narrower toward
a downstream end of the member along the paper conveying

direction.

7. The paper conveying apparatus of claim 1, further
including one or more supporting members configured to

support the sheet of paper from below.
8. The paper conveying apparatus of claim 1, further
including a second paper pressing member configured to

press another side portion of the sheet of paper.

9. The paper conveying apparatus of claim 8, wherein



froma correspondi ng edge of the sheet of paper. 6 .
The paper conveying apparatus of claim1l , wherein the

woOioE13pEper pressi ng nenber becones narrower POTAPEHOA060753
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downstream end of the nmenber along the paper conveying
direction. 7 . The paper cor#&yi ng apparatus of claim

1, further including one or nore supporting members
configured to support the sheet of paper from bel ow. 8

. tHwe papendcoaveyi yrapphrat BSTOEIC|id nfYMMefgiehémn shape
i ncluding a second paper pressing menber configured to
praigsh abloe hBi retd@apent e DTN NRReF 4P gag&tice to the
The paper conveyi ng, apparatus of claim@8 , whereinthe

S ECHRE ppEre preds hECFenBBr is symmetric in shape

with the first paper pressing nenber in relation to

t he paper conveying direction. 10. The paper conveying

appar at of claim.8 further i '

O ihe AL el g 105 B3 o
shee . pape et wee fi a .
s T e T e

claimdf. yhepebdstRg theSknet! ke I d papesen the first
pressi ng nenber presSes one of the side portions of

thenshegt of-papepapid presefinghacoperer. nore third

paper pressing nenbers presses the other of the side

portions of the sheet of paper,
11. The paper conveying apparatus of claim 10, 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.

12. The paper conveying apparatus of claim 10, further
including one or more paper pressing amount limiting
members disposed below the sheet of paper and configured
to be substantially vertically movable so as to limit an
amount of pressing on the sheet of paper caused by the

first paper pressing member, the second paper pressing



and wherein the one of the one or nore third paper

pressi ng nenbers is disposed symmetrically with the

woi20&m130043t he second paper pressing nmenber in peiraprioonoco7ss
to the paper conveying direction. 12. The paper
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conveyi ng apparatus of clainydo0,

or nore paper pressing anmount limting nenbers
di sposed bel ow the sheet of paper and configured to be
stbasbart,i al thevertnicad | y papeabl epgesadnigo | membean
anount of pressing on the sheet of paper caused by the
f cosb ipagdonprgssiaus nmenber, the second paper
pressi ngmenber, the third paper pressing nmenber, or a

conbi nati on ther eof.
of claim 12,

further including one

or a

13. The paper conveyi ng appar at us
further including one or nore_supportin
nefber STRONPRBBF eBORF ey PFoPRATE WHee? T of LpaPer 21

rther

bel ow, wherein the one or nore paper pressing amunt
| ERCiUY P nPR? s Opu P S oﬁPBBPB&FBHe ‘@%ﬁ@%ﬁr%f Cﬁggépured to

t hat

the_su

is held f | ow b £ ber
PLSBY 1 i aBOVE 0y 1 RARTT of Lppals Jshbs o RgE oLt the one

nb th d [ .
{r%irr gnro%’aep é)ra%esregg%.nesgﬁgj aRb Rt Egmﬁn‘gpﬁgﬁegl%e:%: Peuos ’ from

)
pressing Nmeiber, or a co

SRA%W Ad r@ﬁeépeofgg%gter‘)fth%rtesﬁ% Qe {4 0ML8RO¥R10wldby the

The paper conveyi ng

ratus of claim 13, wherein

eachpfr ity ONEmBEr MR t PrEdspaperrdi eabbRE MBPbERs first
| S

paper pressing members,

or the third paper pressing member,

the second paper pressing member,

or a combination

thereof, so as to 1limit the amount of pressing from
above.
14. The paper conveying apparatus of claim 13,

wherein

each of the one or more third paper pressing members is

disposed
members,

members,

between every adjacent two of the supporting
and wherein one of the one or more supporting

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 direction transverse to the

paper conveying direction.

15.

The paper conveying apparatus of claim 13,

wherein



di sposed between every adjacent two of the supporting
nmenbers, and wherein one of the one or nore supporting

woroirassn43t he correspondi ng one of the one or ROTAP2007/060753
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paper pressing anount limting nenbers, and the
correspondi ng one of the one3dr nore third paper

pressing nenbers are disposed in this order in a

direction transverse to the paper conveying direction.
15:actheopapee corveyl mprepparbdspapet| Rr@SE3Ng members is
wher ei neach of the one or nore third paper_pressin .
nehiFased Bespesad veeneerddnsentadf¥tett t WHSofSHRROTEING
supporting nmenbers, and wherein one of the one or_ nor

Sﬁﬁﬂﬁﬁqqﬁ_ﬁ%ﬁb@P§FQHﬁaQﬁﬁr8§p5 rﬁF%n8r0Pqﬁ%a%ﬁEPgEting
or npre thir i b d th .
Céq‘er@%eﬂfﬁm! %egﬁgg(rgsgg)ﬁgglgﬁ% g?}lengéé fg%etron%r SEIFe third
amount_limti i i e ,

T LTRSS B e e e

?_ié?rr?eCt b?nmr?%%'acé]q’kg?i)?g§%s%9ﬁgfyg1{@nﬁppﬁiﬁ&\ﬁn@f ehdRs are

wher ei e one nmore paper pressing

anpulodd M L HnghABMRRIR Sidli §P@sedchbeb@wtdansverse to the
correspondi ng one of the one or nore third paper

p@%ﬁ%f&b5ﬁ$@§i§g d7redbeopaper conveyi ng apparatus of

cl'aim 12 wherein one of the one or nore paper pressing

anount |imting nenbers is disposed between the first

paper pressing nmenber and the third paper pressing

mehber Adpagamiert acconveying apparatus of claim 12, wherein
each of the one or more paper pressing amount limiting
members is disposed below a corresponding one of the one

or more third paper pressing members.

17. The paper conveying apparatus of claim 12, wherein
one of the one or more paper pressing amount limiting
members is disposed between the first paper pressing
member and the third paper pressing member adjacent to

the first paper pressing member.

18. The paper conveying apparatus of claim 12, wherein
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.



the first paper pressing nenber. 18. The paper
conveyi ng apparatus of claim 12, wherein one of the

wone7aBIN¥dr e paper pressing amount |[imting nNeROBIB200%060753
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di sposed between the second paper pressing nenber and

the third paper pressing nmeM3$ adj acent to the second
paper pressing nenber.19. The paper conveyi ng

apparatus of claim 12, wherein at | east one of the one

or nore paper pressing amount |imting nenbers is

di sposed outward in a direction transverse to the .
paber cERPePAMETi FRRY GHNT reRParebrFesfordinig etige Bherein

th t  of 20. Th t
ofa%f SShiSIoBR0E; A0 TS DOBCL. SOrVeiLn SHRALLS
e
yerelo. a SCOQH?Sﬁ% ﬁe 80898y§£g”“&$58§9$§genfrom a

preSS|ng anoun mbers | s 0SE€

f .th h
eV Yrégé@ﬁ&f%% 38 oNenk Bh@eQaB%rgﬁﬁﬁés'ng

ers e paper conveyi ng appara of claim
10, further including: a print receiving nenber
di sposed opposing a print head that prints on the
she@! offhpapeierda EOvEyimf apbhehatasnbifgwlednt 012, wherein

convey the sheet of paper to the print receiving

menbéd rsandset 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 1is disposed between every adjacent two of the

third paper pressing members.

21. The paper conveying apparatus of claim 10, 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;

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

the third paper pressing members i1s configured to préss



a pressing roller configured to press the sheet of
paper on the conveying roller; wherein at | east one of

woheo7f1i39smB, the second, and the third paper preesiyp®07/060753
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menbers is configured to pressthe sheet of paper on
the print receiving nmenber. -22- The paper conveying
apparatus of claim21, further including one or nore
supporting nmenbers di sposed on the print receiving
merershwrasof dogpppoen the shéat secpapdnd membsel -ow.
23. An image form ng apparatus conprising at |east the
paper conveying apparatus of claiml1l . 24. An ink-jet

recordi ng apparatus conprising at |east the paper
Cdﬁ@eyiﬁgeaﬁﬁgﬁgt&?QﬂeXﬂQﬂrﬁﬂparatus of claim 21, further

including one or more supporting members disposed on the
print receiving member so as to support the sheet of

paper from below.

23. An image forming apparatus comprising at least the

paper conveying apparatus of claim 1.

24. An ink-jet recording apparatus comprising at least

the paper conveying apparatus of claim 1.



