lfSPECIFICATICN Pl NCH ROLLER APPARATUS BACKGROUND OF THE | NVENTI ON FI ELD
OF THE I NVENTI ON The present invention relates to a pinch roller apparatus

-used for a tape driving apparatus in a video tape recorder, a&dﬁwgko t ape
recorder and the |ike. DESCRI PTION OF THE PRI OR ART The‘EMthQ er -

“apparatus used for the tape driving hpparatus is structtred such as to
grip a tape between a pinch roller main body and a capstan and feed the
tape in accordance with a driving operation of the capstan. In order to
securely feed the tape noving lypeeanr¢dergynch roller apparatus and the
capstan in a stable state, the pinch roller apparatus is required a
sel f --al IRINQH] ROIMER APPARATUS0l | owm ng an incline of the capstan.
Accordingly, a bearing having a self-aligning function is enployed for the
pinch roller apparatus. In recent years, in place of an expensive bal
bearing, for exanple, a resin plain bearing described in Japanese Patent
~ Unexam H&FKGROUGND, OFo THEo INVENTIOPE and 10- 228692 or an oilless plain
:bearing _described in Japanese Utility Mdel Publication No. 8-9447 are
used fofF IR OFeFHENJNVENIRONpi nch rol | er apparatus having the self--

aligning function. The pinch roller apparatus nentioned above is 24 J AN
209k 2 The present invention relates to a pinch roller

EPparatus qsed for a tape driving apparatus in a video tape
recorder, an audio tape recorder and the like.
DESCRIPTION OF THE- PRIOR ART

The pinch roller apparatus used for the tape driving
apparatus is structured such as to grip a tape between a
‘pinch roller main body and a capstan and feed the tape in
accordance with a driving operation of the capstan. In
order to securely feed the tape moving between the pinch
roller apparatus and the capstan in a stable state, the
pinch roller apparatus is required a self-aligning function
for following an incline of the capstan. Accordingly, a
bearing having a self-aligning function is employed for the
pinch roller apparatus.

In recent years, in place of an expensive ball
bearing, for example, a resin plain bearing described in
Japanese Patent Unexamined Publication No. 10-49935 and 10-
228692 or an oilless plain bearing described in Japanese
Utility Model Publication No. 8-9447 are used for the
bearing of the pinch roller apparatus having the self-
aligning function. .

The pinch roller apparatus mentioned above is



generally structured in the follow ng manner. That-is, the pinﬁgnpgller
apparatus is forned by providing a rubber-Iike elastic;pbdﬁﬁdﬁ ut er
peri phery of a sleeve nade of a netal such as an alum num a brass and the
like or a resin so as to forma pin roller main body and pressure
-fitting the plain bearing into the 'sleeve. Then, it is nounted by
inserting a pinch roller shaft having one end nounted to an arminto the
pl ai n bearing. The pinch roller apparatus is structured such.as to press

t he pi ncﬂ?rﬁﬂg"‘\léfl' FhHREeEed dn tHhe Geiskaring manaer- t Fhady sso thee to grip
the tape., I%ﬁ:aﬁ.lf‘aljgﬁgn function of the pinch roller corresponds to
.an ope®dth ?IT?d:ki ks dermed oy REGTING A |8tbbekrhikedy in
par al | el t.he %gfstan due to a cIearance({ﬁetmeen the pinch roller shaft

and the eﬂ'}a%tr‘?‘coéj Y P0 AN QUESTO BRI, Ahe BHee iRpHRPE whction in
th {1 ' ] t ' f by th i hch |
i n bodtad Satn A" sy e osOH Bars S Ok e bR
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to the did ¢atdian bgefaxtim% GRS Ahd %1%%}@ O&pfggléf H%Agg)‘r?ng}]%%ffb the

capstan, that 1s, novi-ng direction he Pn vi ew of
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plain bearing corresponding to the inclineof t F-main body .
is set asnsimlto ahePPIeibl Bearimigler rheNplihent#ed1ehabphae @ RgPearing is
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structured such as to press the pinch roller main body to
the capstan by moving the arm so as to grip the tape. The
self-aligning function of the pinch roller corresponds to
-an operation of making a rotary shaft of the pinch roller
main body in parallel to the capstan due to a clearance
between the pinch roller shaft and the plain bearing.

As mentioned above, the self-aligning function in the
conventional pinch roller apparatus is performed by the
‘pinch roller main body being inclined in a direction of the
capstan due to the clearance between the pinch roller shaft
and the plain bearing. However, the pinch roller main body
is also incliﬁed in a direction perpendicular to the
direction of the capstan in addition to the direction of
the capstan, that is, a moving direction of the tape.
Accordingly, in view of a moving stability of the tape, it
is preferable that the clearance of the plain bearing
corresponding to the incline of the pinch roller main body

is set as small as possible.

Further, in the case that the plain bearing is a



resin plain bearing, it has been hard to secure an accuracy of a size

since a shrinkage is generated after being fornmed by a net@qujﬂgN 2004
Further, the plain bearing is, as nmentioned above, assenbl ed by being
pressure fitted into the sleeve formgng the pinch roller nmain body.
However, an inner dianmeter of the sleeve itself is not always fixed. and
the plain bearing is shrunk in a radial direction at a tinme of being

pressure fi.tted i.nto the sleeve. Accordingl it .has been significantly
hard t oX&E&th 8&8!1? g&PFﬁlt“ﬁe ifndias %{}%lycbftct FEGHEE RHSGIHA a tine

of assenbling.as _the pinch r.oller due to an eryor_of the inner di aneter of
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stably gpyert HeahaR8rdde the aIRRivd i%@l?i‘:ti§‘?§d‘ﬂeeeﬂﬁéé& %Qédagn?d“d t he
appar at us ‘desc

roller main body. On the contrary, the pinch roller . ri bed
in JapabheepPaianbebRexamited Pl Gal 0321l iZ2R8920 Sit o *tUgid!r ed such

as not to self-align in accordance with the clearance but to selft-aligh i
accor daofebeiihly predsdréANi2®@@ 4nto the sleeve. Accordingly, it

.has been sigﬂificantly hard to accurately form the inner

diameter of the plain bearing at a time of assembling as

the pinch roller due to an error of the inner diameter of

-the sleeve as well as an error in a size of the plain

! bearing itself.

Further, when the clearance between the pinch roller
shaft and the plain bearing is too small, a smooth rotation
of the pinch roller main body is restricted, énd it is
impossible to obtain a sufficient self-aligning function.
On the contrary, when the clearance between the pinch
roller shaft and the plain bearing is too large, as well as
a durability of the plain bearing is deteriorated, there is
a problem that it is impossible to stably move the tape due
to a point contact between the capstan and the roller main
body.

On the contrary, the pinch roller apparatus described
in Japanese Patent Unexamined Publication No. 10-228692 is

structured such as not to self-align in accordance with the

clearance but to self-align in accordance with an



el asticity of the plain bearing,- in order to solve the problem generated
tn the case that the clearance between the pinch roller quftl&ﬂﬂ t he
plain bearing is large. Accordingly, as well as the plain be34 920@4nade
of a resin, Young's nodulus of the r@sin is set to 10 kgf/m®2 or nore and
200 kgf/m®R2 or less. Further, in the tase that one or a plurality of gap
portions for facilitating a shape change are provided in the resin plain
bearing, the Young's nodulus of the resin nmay be set to 50 kgfL/mm®2 or nore
and 1563-a&FigiRy Gif It pIpiian bedwing Acin rorder bepsebvestbiéscl osed in
the publication nentioned above .is structured such that the rotary shaft
of the PHAHEhEsRHGHehAN thhe qrag (thafarthe gleasarepshetweer nade in
parallel .to e%%ﬁﬂot@a&adue to an _elasticify of the resin constituting the
pl ai n b&s B rqien shat hand ddienprlait heawing nks plarge peari ng can
slide in a %iat%]of beiggﬁgearl In_a surface confact with the inclined
rol I er SFFEUNILYy &7 ¥l @as, A RIS PaniRg dede 1@F dhaft and the
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modulus of the resin may be set to 50 kgf/mm® or more and

1500 kgf/mm® or less.

Thén, the pinch roller apparatus disclosed in the
publication mentioned above is structured such that the
rotary shaft of the roller main body and the rotary shaft
of the capstan are made in parallel to each other due to an
elasticity of the resin constituting the plain bearing and
the inner peripheral surface of the plain bearing can slide
in a state of being nearly in a surface contact with the
inclined roller shaft. It is said that accordingly, since
the roller shaft and the inner peripheral surface of the
plain bearing are not in a point contact state even in a
state that the self-aligning function is served, a part of
the plain bearing is not abnormally abraded, so that it is
possible to sufficiently secure a durability of the pinch
roller even in the case of the resin plain bearing.

However, since the pinch roller apparatus described
in Japanese Patent Unexamined Publication No. 10-228692

mentioned above is self-aligned in accordance with an



elasticity of the resin constituting the plain bearing, there is a risk

that the plain bearing generates a fatigue fracture after &ng e ra
long tine. Further, since the pinch roller apparatus nentigﬁgd‘gggvgﬂﬂg

self-aligns in accordance with an elg@sticity of the resin not with the

cl earance, much time is required before the pinch roller main body becones
in parallel to the capstan, so that there is a problemthat it is

| npossi bl.e taq self-aligp for .a short time. Further, in the pinch roller

appar at §3aF&dSA e @5 Fhe) 98des copgtddrating dhen@d b beatingy No.

10- 2286 ment i oned abqye, since _the elastic operation is different

bet ween Tf& Sgd Forfthi® %d: t ﬁ&%ﬂhﬁ)%ﬂ% snentes: as fatgigun ovi ding a
pl ural i f . ga rtions in th ain.., bearing, a bepding anount of the
pl ain béféﬁ%ﬁélg‘-fyga i e%@r:hng Blgte%e & ihan G-heF PRhBPIpe FLPRET al
surfaceaf a rti e plai.n bearing is Rhrought into contact
with tﬁie]ler %’P‘F‘g?l 2 %ﬁt Ilar?g’%g taitﬁ'rlg \ﬂ%éﬁ:%q{lee 'rﬁ?é’glepg’re\q&%@gérgn%dﬁ ace of the
non- gap ' f ot | ai rds [ ro f. intq cantact, with the
roller gﬁgﬁr %gllg%t %t&%t %élr gﬂaf%?igl&%sfsft hat" ;%%Dl\ﬂ %é’ oﬁ"'&r{g} ft&’r? of the tape

becones ¢1ea8%8ke , FHLIRE b inte§ P! il FYMALRLUS, { RV above is
structured sucheés to setlma antr%gl{ﬁlﬁga eetvveer@t'et %é" o I%rlels raft and t he

pl ai n bgainnGowWyeBRLRES 16 Haga1ne1l & e bk a0 ts'?)eﬁﬁ:ﬂ_sr'l.‘;’l{éxté) be
great. Accordingly, since an amount of .a power consunption of a capstan.
motor  hecampgobileni theantilty isnampRsadbld oS sQlf-AN8ley akly H 2't JAN 2004

short time. )
;o Further, in the pinch roller apparatus described in

Japanese Patent Unexamined Publication No. 10-228692

‘mentioned above, since the elastic operation is different

between the gap portidn and the non-gap portion in the case

of providing a plurality of gap portions in the plain .

bearing, a bending amount of the plain bearing is different

between a time when the inner peripheral surface of the gap

portion of the plain bearing is brought into contact with

the roller shaft and a time when the inner peripheral

surface of the non-gap portion of the plain bearing is

brought into contact with the roller shaft, so that there

is a risk that a moving operation of the tape becomes

uneven. Further, the pinch roller apparatus mentioned

above is structured such as to set a contact area between

the roller shaft and the plain bearing when pressing the

roller main body to the capstan to be great. Accordingly,

since an amount of a power consumption of a capstan motor

becomes significantly increased, it is not preferably



applied to the pinch roller apparatus for a-canera integral-type conpact

video tape recorder and a conpact audio tape recorder which are driven by
a battery.. The present invention is nmade by taking the cugéznt

ci rcunstances into consideration,"ang an object of the %gn

is to provide a pinch roller apparatus having the follomnng object

of the objects of the present inventionis to prOV|de a pinch roIIer

ot al #éﬁ?’%‘sfi?aﬁi Pr3BEanr T B, eBBsRRuRcEhrcd Q%Sm.“#eﬂn?. on isto
Pr O] Jeint8RrhiCtypRSLYfipRbR°014BL) EapBPRAEALHELA3,] 3 eag@gr%;“h'ch can

easily nanu actur I'n bearing ct” of the

Pr eSeNt 4} AYENELER kéco&@eFrQHhQﬁ 3 glafﬁvﬁﬁ'bggeaaaega&ys in which an

assenbly o pt nch roller can easi or e atime of
inserting a prRehp f.-elséﬁf $hobhtiBhoid ﬁaaénb eeakmag Bheselied kited to a
sl eeve so as to assenb e the pinch roller. Still farther, e ot her object

of the piesembtahB¥entined bénkdRrA¥iEA, aanldnNah 6955@& a&p%ﬂ@ us which can
secure a good tape novenent by meking a clearance Snall so as to reduce an

i ncl i hepresantioyhtgndibAcisoBooprbiedbapepihuht Renmereapphea@idser obj ect of
the present invention is to provide a pinch roller apparatus which can

reduce bhavanguhheofodlpwivryg obhevtrpti on of a capstan notor. Mreover, the

ot her object of the present invention 7 24 JAN 2004 is to provide a pInCh

roll er appara®ne ¢fi hhecbbjestsfef the present invention is to

provide a piﬁéh roller apparatus which can stably move a

tape in accordance with a sufficient self-aligning function.
Another object of the present invention is to provide

.an inexpensive pinch roller apparatus as a structure which

can easily manufacture a plain bearing.
Further, the other object of the present invention is

to provide a pinch roller apparatus in which an assembly of

the pinch roller can be easily performed at a time of

inserting a pinch roller shaft into a plain bearing

pressure fitted to a sleeve so as to assemble the pinch

roller.
Still further, the other object of the present

invention is to provide a pinch roller apparatus which can

secure a good tape movement by making a clearance small so

as to reduce an incline in a moving direction of the tape.
-Furthermore, the other object of the present

invention is to provide a pinch roller apparatus which can

reduce an amount of a power consumption of a capstan motor.

Moreover, the other object of the present invention



aligning function can be securely perfornmed for a short tinme. DI SCLOSURE
OF THE | NVENTI ON According to one aspect, the present invention is
structured as follows. That is, a pgnch roller apparatus in 4a%ﬁ§hngﬂ%
with the present invention is structured such as to nount pi er
mai n body provided with a rubber-like elastic body on an outer periphery
of a egMen¥haidaPhal ' 0 ' roll et .shaft hgavi ng one end
fixedikoﬁgnpg?ﬁﬁagng F?égg??h%ﬂ%?%cﬁngkﬁgpsn&inh&ﬁ Fosﬁﬁé%bstan by
Tovi ne185Ring" Funbeaon el 1561880819 BBAVRRL B0 2C RRla3! with both of
an upper "end surface and a | ower enﬁ surrace o h&opl &i ring is
nount edmkQ the pinch roller shaft, and an end cap is adhered to a front
end portion of the pinch roller shaft. Wen setting a |l ength of -an axial
gap bpiserostike o memd anrvENTiog Pl ate brought into contact with the upper
end surface of the plain bearing and the plain bearing to A and a length
"of an outer dianeter of the circular sliding plate to B, the structure is
made such as to satisfy a relation 0.007 S AAB C 0.06. By setting the
relation bet meeﬁ?cﬁrélﬁégBt%o"‘l%étSPPﬁérthﬁi rPifsgntngnventiionl ined at the
range qgnt%gnqg above, it is possible to reduce a width for
sel f - T gAmEhte AfcddithyPy, Theti siosai piacho rodderi eppehetisichihne in the
novi ng direction of the tape to a small level and it is possible to secure
Be5954e %ﬁ% ' :

an i nprovEGIEEe W SHSPEnEAveptiphels aperudtinreesucivhea setting a
clear%pce in a di%getriial .
ount ‘a pinch roller main body provided with a rubber-~like

elastic body on an outer periphery of a sleeve via a plain
bearing to a pinch roller shaft having one end fixed to an arm
and press the pinch roller main body to a capstan by moving the
arm. A circular sliding plate brought into contact with both of
an upper end surface and a lower end surface of the plain
bearing is mounted to the pinch roller shaft, and an end
cap is adhered to a fronf end portion of the pinch roller
shaft. When setting a length of an axial gap between the
circular sliding plate brought into contact with the upper
end surface of the plain bearing and the plain bearing to A
and a length of an outer diameter of the circular sliding
plate to B, the structure is made such as to satisfy a
relation 0.007 < A/B_é 0.06. By setting the relation
between A and B so that the plain bearing is inclined at
the range mentioned above, it is possible to reduce a width
for self-alignment. Accordingly, it is possible to

restrict the incling in the moving direction of the tape to

a small level and it is possible to secure an improved



direction between the pinch roller shaft and the sliding surface of the
plain bearing to X and an effective length of the sliding surface of the
plain bearing to Y, it is prefer%ble to structure so as to satisfy the
relation XY 0.052. By making the structure so that X “ﬁ%ﬁngag t he
rel ati on nentioned above, the clearance between the plnch haft and
the sliding surface of the plain bearing has a sufficient nagnitude.
Accorevement eRetprabAPebearing and the sl eeve to which the plain bearing
is pressure fitted may be structured so as to be over a _designed error of
si ze, so tﬁ%?th?rrSWBQEySFBt#Bgnﬁtﬁéeﬁ§QQQ?tﬁﬁﬂﬂrﬁ}%ﬂﬁF%&%@hble t he pi nch
rolleiﬁgggaratus accordance wi_.th the present invention, as is

. diffe %?BnpeFHEeBoﬁpénPFBﬁﬁlﬁﬂ%ﬁﬁfﬂ?ﬂa%ﬁliﬂﬁrﬁP¢rﬁ¥%§bﬂﬁse to the
’ clearan e X |g gge o] anet i cal, direction between the_glnch roll er shaft
- and FHE ﬁ?ﬁlﬂ bE8Fi Rg21Po eﬁFé‘PQréﬁ?cé‘ AL an| RLherEvX 1engbhned greater
th I t .of al ted
hecophiatne Rl EHae PurdRreapt thie B “Jé‘rh BRatind Vot ¢ okt atBupper and | over
d f_th I t th t t
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bear | upper glrcu €JIAN 2004.
pinch roller shaft and the sliding surface of the plain

bearing has a sufficient magnitude. Accordingly, the plain
bearing and the sleeve to which the plain bearing is
pressure fitted may be structured so as to be over a
designed error of size, so that it is easy to form the
plain bearing and assemble the pinch roller apparatus. In
accordance with the present invention, as is different from
the conventional method of aligning in response to the
clearance X in the diametrical direction between the pinch
roller shaft and the plain bearing, for preference, the
clearance X is formed greater than the conventional one and
an amount of alignment is adjusted in accordance with a
length of a gap in an axial direction at upper and lower

ends of the plain bearing.

In another aspect of the present invention, there gs
provided a pinch roller apparatus comprising: a pinch roller
shaft having one end fixed to an arm; a pinch roller main body
'provided with a rubber-like elastic body on an outer periphery
of a sleeve. The pinch roller main body is mounted to the pinch
roller shaft via a plain bearing. An upper circular sliding

plate is mounted



to the pinch roller shaft for contact with an upper end surface of the

pl ain bearing and a lower circular sliding plate is nounted to the pinch
roller shaft for contact with a |l ower end surface of the plain bearing.
The pinch roller main body is operable to be pressed to ag:élpgng!q %QQ/%
noving the arm Both end surfaces of8athe plain bearing nentioned above are
provided with a taper-like or circular arc-shaped inclined surface in a
radial” direction toward an outer peripheral surface froma center portion
of the shaft. 9 2 4 JAN 2004 ' . The inclined surfaces of the end surfaces
are able to be brought _into contact with the upper and | ower circul ar
sliding PP athss pinggpgeticel shaithdRrt Farpral ' ifdarPnyPPeri #Rd | fi¥dacPn t he
case of formng both end surfaces of the plain bearing.in the taper-Ilike
or* cirefl dPcaRtAdRaRAPEIACI i3 JulPYRE [FHIFRLAF aé#égl’éﬁrB&?F%ni"Povvard
the outer peripheral surface fromthe center position of the shaft, since
bot h endm%‘ﬁﬁtfeé’geté’ dfet RdnpPaFr Al b¥arsf cdR T EOPRRFY netth 1P al ov&FatEdof
sliding on the circular slidin late, jt is possible to .restrict the
length oFUEHRFeyalF | APGnPIRI-AI PAFFERT] ofnGs PARERI TALSpoBaibl Bo%¥s ifhat it
is possible to nove the tape in a stable state. The plain bearing my form
a sl i di ngPSTHEc & WRPCRTFESSharald &PEH RN RA R G EBEt AR ofo tthe Ml ai n

b i t t i f the i [ i ph I f d
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expanded in a radial direction toward the .end.portion of the | ai n bearin
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sliding ayrf%c.e i S, not cparti cularly

rection towar an outer “peripheral surface from a center

portion of the shaft.



limted, however, it is preferable to be set to 10 to 30%the |ength of
the plain bearing. Further, the inner peripheral surface of--the plain

bearing may be formed in a parallelg sliding surface subgtanta t a
whol e portion except a beveling portion in both end por%iohéqﬂkzagzerr for

t he above, the plain bearing may be fornmed in a solid cylindrical shape.
Fbme¥§r,.Lqﬁ2-§ " JAN 2004 alternat.ively, .it may be structured such that the
pl ai N DealTng =% §UEOHRS 2t ddepyerdn sprkRsesc \Aren@ble abel e kuetughtcyl i nder

and |l open at | east qgne end surface is provided between the
inne?n§§IF%gggggnﬁgﬁ%egg%uPBPeEyFpﬁd we¥h &iRer iagt gd@sesn an axi al

diregtl ; TR, St .be, made such that the hollow gap is open to
only’ onlgeliqzetrrlL s}l”J'rf‘{'ol}l(l:{ée}I t)‘?‘%t e'¥'6 aPRebES iy 1nghdnetrot Herthendagar phice i s

cl 0Sggrm@Qlg BBYh b&)d@ﬂ?fé&@{'_otfh@fle 1 ?thglaéapvr\{g?%g LS gzglen to oth end

surfaces and the inner cylinder and the ou cyrin PeEreReofthect ed at a

cent @Lrceit hos-sHaelNBhicl ided Sufrdf GR +04 r%9§5fediﬁf§%{tﬁ%§§t§5§s ects

menti oned above can be independently structure a t¥s may be

conbtnehbutker pexamelal éirfare POSH tHeC bA&ORRLDE &G eSPADE,Qk, both end
surfaces of the plain bearing and the shape of the inner peripheral

sur f abece Hewht ked, sitfacesposstind eplanCBRENEG A6 BLI YsdULEa0E,the hol | ow

gap of the plain bearing and the shape of the inner peripheral surface.

Sti | $taug tdfeslifing sompddml bliectbar cotling piwreshapeiof pdiiBigngd, surfaces of

the plain bearin and the structure of the hollow gap. Otherwise, it is
restrict the lerigth of the gap in an axial direction as small as

possible, so that it is possible to move the tape in a stable

state.

The plain bearing may form a sliding surface which is
parallel to an axial direction of the plain bearing at a center
portion of the inner peripheral surface, and form a taper-like
or circular arc-shaped non-sliding surface which is gradually
expanded in a radial direction toward the end portion of the
plain bearing from both end portions of the sliding surface. A
length of the parallel sliding surface is not particularly
limited, however, it is preferable to be set to 10 to 30% the
length of the plain bearing. Further, the inner peripheral
surface of the plain bearing may be formed in a parallel
sliding surface substantially at a whole portion except a
beveling portion in both end portions.

Further, for the above, the plain bearing may be

formed in a solid cylindrical shape. However,



* possible to conbine all the structures to formthe plain bearing. The

pl ai n bearing nentioned above may be nade of a self-lubricating resin. As
the self-lubricating resin, it is ssible to enploy, for anpl e, _one or
two or nore of a fluorine resin, a?gol yester resin, a pol Qefhé LH[}(Bne
resin, a polyolefine resin, a polyacetal resin, a polyantde 11 2 4 JAN
20.04 resin and a pol yphenyl ene sulfide resin. Further, the pinch roller
appar atalternatteoryadtemaw bh $tendtnirext sasch cetmabe het pm@ixuﬂ:ﬁﬁr&lﬁ@h t hat the
plain bearing is made of a self-lubricating resin having a Young's

nodul usisl@00skgfvre® byr ampieneBycelipldeyi agdt&e resin havi ng the Ybung's
nodul us 1600 kgf/nn? or nore, .an abrasion of the plain bearing

si gni f PRERE| GY H-ﬁflfare@Bﬁ a\/\/lli’é’t;l-ltor‘f% %%.qp%atﬂ RE a]rFéPFtihém%l‘?@ shaft slide

in a sta%e of .bei ng a nt co act Furth %Slncetih%} contact area

bet weeR®f a°ﬁ|&FnPB XF ﬁg q(%nQﬁEﬁqY % theis possible to

restrict,an a unt aTE mﬁ consu tion of .t he capstgn notor to a | ow
pt 8F 86119

level , ougernhgyY deeFS EBP §tF8 5 &ﬁw@ﬂaﬁ raI-type conpact
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the hollow gap is open to both end surfaces and the inner

cylinder and the outer cylinder are connected at a center

portion. -Further, it is a matter of course that the

aspects mentioned above can be independently structured,

and the aspects may be combined. For example, it is

possible to combine the shape of both end surfaces of the

plain bearing and the shape of the inner peripheral surface.

Further, it is possible to combine the structure of the

hollow gap of the plain bearing and the shape of the inner

peripheral surface. Still further, it is possible to

combine the shape of both end surfaces of the plain bearing

and the structure of  the hollow gap. Otherwise, it is

possible to combine all the structures to form the plain

bearing.

The plain bearing mentioned above may be made of a

self-lubricating resin. As the self-lubricating resin, it is

possible to employ, for example, one or two or more of a
fluorine resin, a polyester resin, a polyether sulfone

resin, a polyolefine resin, a polyacetal resin, a polyamide



mai n body can i medi ately follow the incline of the capstan, a tine before
the pinch roller main body becones in parallel to the capstan, that is, a
self-aligning tinme requires a short tine, so that it is possible ﬁo nove

the tape in a good condition. Furthf{, by enpl oyi ng tﬁzérgﬁ%ﬂ'z ing the
Young's nodul us 1600 kgf/mm®2 or nore,"the inclined sur&ac the plain
bearing is not defornmed even 12 21 JAN 20% when bei ng brought into contact
with the circular sliding plate as well as there is no risk of generating
a fati ggesinf padt ar podypheavilenchsuddigeedepdn.a long time, so that the
incline of the plain bearing can be_securely restricted, and the

sel f-al i gni ngFRERBEFontBEnPBACEBNBOLARY APPREREYS (R AREOFYE@NTeheari ng

enpl oyi ng . the resin having the high Young's nodulus, it is _also possible
to forntEB thRelNVEBLipReFaR bEr FAFECERTRY FNS thatathe pd@imace from one

end surface.to another end sur& ce, .hqwever, a shape of, the. plain bearing
i s not EPFFBEI&FIWaﬁPnP%eB.SE 6ﬁ&Pﬁ§F@,1PH rFﬁé“pﬁéWﬁnﬂééring enpl oyi ng

t he resjn_having_t.he Yo 'S dubus 1600 kgf/m®? ar nore, the structure
may be kﬁ&gggﬁcﬂOFHSPSaT?gRe5P¥BEWbJ?EImgﬁ?fgé@qu BAMEFNE a center
ortion .as .for r-lik L.ClLcul.a r.c- shaped _expanded surface

ahich gF§§&§|P§9é§§a%9§ %ﬁaﬁgrgdpgpﬁl %ré§?Po%93/§ﬂ%b ?hm%ﬁﬁ'gsptions of

the paratksgispr FCepel ggg{iﬁl %%grg.&?;f S gga%ﬁgsgﬁégn%ggﬂeaeg&éw Fur t her,

in the case of formng aces aring 1n the

taper| WkenOknel pIUiAT baRE1AGARGM k) HeAdcauEhage sinddar ol 2l d rection
romthe center portion of the

state of being in a point contact. Further, since the
b contact area between the plain bearing and the roller shaft
is small; it is possible to restrict an amount of a power
.consumption of the capstan motor to a low level, so that it
is preferably applied to a camera integral-type compact
video tape recorder and a compact audio tape recorder which
are driven by a battery.

Further, a self-aligning function of the plain
bearing made of the self-lubricating resin having the
Young's modulus 1600 kgf/mm’ or more is not achieved by an
elasticity of the resin but achieved by the clearance with
respect to the roller shaft. Accordingly, the pinch roller
'main body can immediately follow the incline of the capstan,
a time before the pinch roller main body becomes in
parallel to the capstan, that is, a self-aligning time
requires a short time, so that it is possible to move the
tape in a good condition. Further, by employing the resin
having the Young’s modulus 1600 kgf/mm’ or more, the

inclined surface of the plain bearing is not deformed even



shaft toward the outer peripheral surface, and in the case of being
constituted by the inner cylinder and the outer cylinder and being
provided with the hollow gap open to at |east one end surf g ; he
i nner cylinder and the outer cylindgt, it is preferable to%ﬁs@ﬁm,
circular- sliding plate which is brought into contact with both of the
upper end surface and the |l ower end surface of the 13 24, JAN 2 plain
bearing. Further, also in the case that a plurality of hollow gaps are
provi deWhen brdngl hrpughsr ingo sppEacthaidibadihe cigpaday ¢d idingt

di fferent between the hollow gap portion and the naon-gap portion due to
the conPlke ASnWellt BE thexenifabPn&iske ofi geresdtdng podatiguey
substantially 1 fixed hei ng.anount can be obtained .,and it is possible to

secur e -LEERIEENPVERe 2hEFENDREINIALSER: TOZsiah 190G AdMehe SPodhiftts thRiul us
b0l yphorPPaiBEc R BHE PAain; bBREIPJeEAa A BAdUs G180 mEe i LGRS i de-r esi n
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peripheral surface in a linear parallel surface from one

end surface to another end surface, however, a shape of the

plain bearing is not particularly limited. Accordingly, in
the plain bearing employing the resin having the Young's
‘modulus 1600 kgf/mm’ or more, the structure may be made
such that a linear paréllel surface is provided at a center
portion so as to form a taper-like or circular arc-shaped
expanded surface which gradually expands in a radial
direction from both end portions of the parallel surface
toward the end surface of the plain bearing. Further, in
the case of forming both end surfaces of the plain bearing
in the taper-like or circular arc-shaped inclined surface
in the radial direction from the center portion of the
shaft toward the outer peripheral surface, and in the case
of being constituted by the inner cylinder and the outer
cylinder and being provided with the hollow gap open to at
least one end surface between the inner cylinder and the
outer cylinder, it is preferable to insert the circular
sliding plate which is brought into contact with both of

the upper end surface and the lower end surface of the
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whi ch shows a length of a gap in an axial direction of the plain bearing;
Fig. 4 is a cross sectional view which shows a second enbodinent of the
plain bearing; Fig. 5is a vertical cross sectional view which shows a
second enbodi nent of a pinch roller fgparatus in accordance with the

present invention; Fig. 6 is a cross Sectional view of freidA Mo n whi ch
shows a length of a gap in an axial direction-of the plain bearrng®in

accordance with the second enbodinent; Fig. 7 is a perspective view which
shows aPthindbeamisdi-nent of a plain bearing; Fig. 8 is a vertical cross
sectional view of the plain bearing in Fig. 7; Fig. 9 is a vertical cross
sectional vi eRUEKhER SRR ithdhe Iﬁ’@rﬁeeﬁat?@g:i felugR ity mhiheblearing in
Fig. 7; Fig. 10 is a wvertical cross sectional view which shows a third
enbodi nEAPSORYE PEAVHIES 118 HisHhldids ReRT Do i the ekaft i esent

invention; and Fiqg. 11 .is_, ross sectional .view_which shows a, fourth
enbodi n@RETEL1PRe 15 Zot Hé&rﬁ'%ﬂtﬁa WASHE B NVENTI ON A

B RoPP
-pinch rol l.er . apparatus in_agccordance w,th the resent imvention-will be in
et ai || §BSCHPELABREEAD Gt KO Ea b SRR hart i ar
oot nch EPBRRe e it el ARG Wil e Mot ' SR gy a7 bearing 1
o e By dhotit GarHd WYt WARE 1 PEIALL A9 e
secure a uniform tape movement.
As the“;esin having the Young’s modulus 1600 kgf/mm’

i or more, it is possible to employ a polyamide resin, a
polyphenylene sulfide resin, a polyether nitrile resin, a
-polyimide resin and the like.
BRIEF DESCRIPTION OF l]T.HE DRAWINGS

Fig. 1 is a cross sectional view which shows a
relation between a plain bearing and a pinch roller shaft;

Fig.-z is a vertical cross sectional view which shows
a first embodiment of a pinch roller apparatus in
accordance with the present invention;

Fig. 3 is a cross sectional view of a main portion
which shows a length of a gap in an axial direction of the
plain bearing;

Fig. 4 is a cross sectional view which shows a second
embodiment of the plain bearing;

Fig. 5 is a vertical cross sectional view which shows
a second embodiment of a pinch roller apparatus in

accordance with the present invention;

Fig. 6 is a cross sectional view of a main portion



surface is set to be larger at both end portions than at a center portion.
That is, a sliding surface 3 being in parallel to an axial direction of
the plain bearing 1 is formed at the center portion of th Jnner

peripheral - surface, and a |ength of,the sliding surface Aqql pably
set to 10 to 30 % a length of the plain bearing 15 2 4 JAN 200 re i s
formed a taper-like-or circular arc-shaped non-sliding surface 5 mhl chis

gradual Ly .e qped from both end portjons of the sliding surface 3 tomard
an end ENYS thd Mt et igRP B0 rf“h 3pkp bl diFeetion et Asherent i oned
above, S|nce he structure | de suc at the |nner peri pheral surface

of the %lﬁ’é’ f‘h@&& ARGFH WAL Itr SFRPA CTROGERCE  the sl i ding

surface 3 brgu |nto contact w.th t qfh roIIer shaft is set to 10
to 30 %the | &d&h i A5t Re P §>¥Séfe°di1r"éect‘”tﬁ‘fj Iy R dddshg 1, it is

possi bl :ﬂﬁﬁﬁ cl i | ai n bearing 1. That s, by fornfng t he

I nner pg?&%hera &!%ﬁ%%eggyiﬁd}%ﬂﬂl %earlng I n the manner nentioned above,

(1S possibl g0 @real by Jaitliaq 23ddhe dRNGULOf Jg, Sl iglng surface is
tr [

shorter in the Case f thée ¢l'earance in a ti on bet ween

the pinglaligl Ha s En;yyﬁt ke sliding surface of the plaln bearing is the
same, and on the contrary,” in‘the case that an anount of incline is the

same, if is p@i@*bbe1%0a”%%%tﬁ@%lpE&%%%n%%d%ﬂgﬂal AP W Yondull ON€
enbodi ment in accordance with the present invention, the struc ure I s made
such thahel behed! iediaisentaed ehd ha Alnigedeaid it 'ﬁldlot?;f orned as a

Fig. 16 is a vertical cross sectional view which
shows a third embodiment of a pinch roller apparatus in
accordance with the present invention; and

Fig. 11 is a cross sectional view which shows a
fourth embodiment of the plain bearing.
BEST MODE FOR CARRYING OUT THE INVENTION

A pinch roller apparatus in accordance with the
present invention will be in detail described below on the
basis of the following particular embodiments.

At first, a description will be given of a plain
bearing for a pinah roller in accordance with the present
invention. A plain bearing 1 is wholly formed in a solid
cylindrical shape. A diameter of an inner peripheral
surface is set to be larger at both end portions than at a
center portion. That is, a sliding surface 3 being in
parallel to an axial direction of the plain bearing 1 is
fprmed at the center portion of the inner peripheral

surface, and a length of the sliding surface 3 is

preferably set to 10 to 30 % a length of the plain bearing



whol e of the length of the plain bearing, but is limted to the center
portion of the inner peripheral surface. In this case, when the |ength of
the sliding surface 3 is smaller than 10 % the length o the pl ai n bequng

1.,. a surface pressure beconmes high,and a service life
bearing and the pinch roller shaft b%%ones short. 16 2 4 JA&P%ﬁbgbﬁ%rther

when the Iength of the-sliding surface 3 is- greater than 30 %the |ength
of the Elaln bearing 1, it is inpossible to greatly incline..- The plain
bearingli iEh ﬂﬁﬂel%ff@I@%@falE%P?Eallh@ PEsFhrcnsarharseshapgdri cating
resin, it is_possible to enploy, faor exanple, one or two or nore of a
quorlnE°P€§Fﬁd1&9p§P§@§F§r5r@§ﬂﬁh &SpSF?SPHéﬂYS&Wﬂﬁﬂ@eﬂe§Fﬁm-Qoﬁﬁﬂyolefine
resin, acetal resi am de re5|g and a . pol yphenyl ene sul fide

ool n ReRlPbREIeRs, P ok \ﬁnlll(F)l SUFEACE 3o toMAZA AR 168 SHEERCR us 10 i n
which th b d i d ab i
hesombl 88 E%‘%;B&Fﬁg‘m’%g'ﬂ%‘ l&%é‘%?&é'l%&t%& reBRIdRr od such that as. Shown
i Fi 2, ik ho h | br aded

b or Tert ool Efkiohss, BbATE. T aN0RE Ehel BECRRCRR BRI AT
el Sosieoid saoas e AOMAPID L o bty L nend surf ace

of the p al n bearing pressure aln bearing 1

so as tf,pg s%gam@iw *m %a R hehgth b g QA i %%rrfa i pheral
s e s’?

surface o sl eeve”l urther pressure fitting a stopper 19 for-
preventBnBréuﬁﬂ%‘&ﬁx%“hon%ac%t%ﬂﬂﬁdtmen%ﬁnﬁw|f@1ﬁ3¥“§hd%€'i§e@ekp an arm 20

at one end

to 10 to 30 % the length in the axial direction of the
I plain bearing 1, it is possible to greatly incline the
plain bearing 1. That is, by forming the inner peripheral
-shape of the plain bearing in the manner mentioned above,
it is possible to greatly incline as the length of the
sliding surface is shorter in the case that the clearance
in a diametrical direction between the pinch roller shaft
and the sliding surface of the plain bearing is the same,
and on the contrary, in the case that an amount of incline
is the same, it is possible to make the clearance small.
Accordingly, in one embodiment in accordance with the
present invention, the structure is made such that the
sliding surface of the plain bearing is not formed as a
whole of the length of the plain bearing, but is limited to
the center portion of the inner peripheral surface. In
this case, when the length of the sliding surface 3 is
smaller than 10 % the length of the plain bearing 1, a -

surface pressure becomes high and a service life of the

plain bearing and the pinch roller shaft becomes short.



Is inserted into the plain bearing 1 and an end cap 21 is fixed to a front
end portion of the pinch roller shaft 7. A circular sliding plate 25
brought into contact with a lower end surface of the plain bearing | is
mounted to a stepped portion 23 of jge pinch roller shaiZth?J[_\@NucQ 72 a4
JAN 2004 circular sliding plate 27 brought into contact wth an upper end
surface of the plaln bearlng 1 |s nmounted to an upper portion of the plain

beari ng he en 21 _and cular S|Idln pl ate 27 are brought
into comlﬁ(?ge\fn’ fye eollﬁé‘rgtha % % q’@éﬁ? 3 ¥ med in an

géé?!ng k? %%éogpgghgge%skﬁﬁlﬁéB%Ibt I|d|n pla 27 anguég? %gih?hetic
resin oFmgggF&ghe§ %hg?%a%l |35P i% steeI and the li ke, and in particul ar

are prefe made bricating resin containing an additive

such as @Bdg&a%aaga&aﬁ ‘95 hAabhbt. 33380 A B g T X1 Ng L he

pl ain bearlng an i nner I on of the | eeve mted to the

‘enbodi ”EBElﬁEntAQnEHeaQQ%f—luEﬁicﬁt’fﬁ | Pes 81} N18NdsSUBLEERT SOkt N Plaln

bearlng 1 may be engage e stopper 1 for prev ntlng con1ng out

wi t hout efngwyr)gfb&ee%taﬁ@:teorbhenoytwa b&emcﬁ%erofp%r tf.il% fgl eeve 13,

or the plain bearing 1 may be sinply pressed wthin the s eeve In the
struct usepaegekened rekave. adpolfethelrn shildond resien) seiddlybizdpoth of a

gap in an axial direction between the plain bearlng 1 andthe circular
sl i di ngrpbdhe aZ2polfiacktas Kesihedaspodyainddee deisdwmiaind Bt 0 contact with
polyphenylene'sulfide resin.

Next, a description will be given of a pinch roller
apparatus 10 in which the plain bearing 1 structured in the
-manner mentioned above is assembled. The pinch rolier
apparatus 10 is structured such that as shown in Fig. 2, a
rubber-like elastic body 11 having a previously abraded
outer peripheral surface is mounted to an outer peripheral
surface of a metal sleeve 13 so as to form a pinch roller
main body 15. An end surface of the plain bearing 1 is
engaged by pressure fitting the plain bearing 1 so as to be
engaged with a step portion 17 formed on an inner
peripheral surface of the sleeve 13 and further pressure
fitting a stopper 19 for preventing a coming-out. A
stepped pinch roller shaft 7 fixed to an arm 20 at one end
is inserted into the plain bearing 1 and an end cap 21 is
fixed to a front end portion of the pinch roller shaft f.

A circular sliding plate 25 brought into contact with
a lower end surface of the plain bearing 1 is mounted to a

stepped portion 23 of the pinch roller shaft 7, and a



t he upper end surface of the plain bearing 1 to A, and a Ilength of an
outer dianeter of the circular sliding plate 27 to B, it is possible to
adj ust an anmount of self- alignment in accordance with A/B. A/B for '
adjusting the anount of self-alignqﬁpt is greater than&f 007 and smal lI'er
18 2 4 JAN 2004 than 0.06. In the case that the amount o 4seliNaPQ@hment
AIBis smaller than 0.007, a rotary shaft of the pinch roller main body 15
can be inclined only at a_slight anount, so that the rotary shaft of the
pi nch reirevlani albddngiBlatend? bropahdl fatot gonkactapdtsdia® even when the
pinch roller main body 15 is pressed to the capstan 8 and it is

i npossi BPREY oel®t anKLaceypfi Ehenpladps bgprdnond LEnBPRBEEd &7 @Re contrary,
in the case that the anount of self ali.gnnent Bis greater than 0.06, it

i s possPBPertBeLtion; Af LRBRL24R BERFLiBMi dnnehite 1D edl, @R8never, the

i nch | er. mai n_body.15 i t i ncl ined | di ' di cul
Fo the PPCiFonLar FhiiiagsPInEe efiapirsbRaughli Agth FEBERGY O thhe tape.
so that it | npossi,bl e to.secure a.stable venent .of _t he _t.ape. The

circu|a?a%P:§Fhﬁrp|3P o Breddterhinsed, uap frtORRER 1B ap A3 ai n
bear i ngaty o AEE8) AR Yen! nbSciPBAEIRALY hankopThER bhALANRsleength of the
? e” % Pi %E # to ?hé p? ' €

gap in axral “drréection w respec ain bearing 1 satisfies

(12 e BLARE BefPTng L 00 s P ety phivenad A prchiae o] the
slidingnphat 68 a’syAlfletic! $e8¢h bP Aem@tad! 8uchPas & BRYiMYMs"ner
steel and the‘like, and in particular are preferably made
I of a self-lubricating resin containing an additive such as
a molybdenum and the like. In this case, a method of
-fixing the plain bearing 1 to an inner portion of the
sleeve 13 is not limited to the embodiment mentioned above.
For example, both end surfaces of the plain bearing 1 may
be engaged by the stopper 19 for preventing a coming-out
without forming the step portion 17 in the inner portion of
the sleeve 13, or the plain bearing 1 may be simply pressed
within the sleeve 13.

Iin the structure mentioned above, as shown in Fig. 3,
when setting a length of a gap in an axial direction
between the plain bearing 1 and the circular sliding plate
27 which is mounted so as to be brought into contact with
the upper end surface of the plain bearing 1 to A, and a
length of an outer diameter of the circular sliding plate
27 to B, it is possible to adjust an amount of self-

alignment in accordance with A/B. A/B for adjusting the

amount of self-alignment is greater than 0.007 and smaller



di aneter of the plain bearing and smaller than the inner dianeter of the
5l eeve 13 or the stopper 19 so as to be brought into contact with the end
surface of the plain bearing, whereby the sleeve 13 can be inclined at a
predeterm ned amount. 19 2 4r JAN 2094 Since the conventlonal pInCh roller

apparatus--- perfornms a self-alignnent in accordance mﬁth J ’g%ﬂﬁﬂfe
bet ween the pi nch roller shaft and the inner dianeter of th %

bearing, %b nt of self, -allgnnent is fixed and can not be changed at a
time of & ng R the ﬁPﬁ%h hat| FBe appyunkt 0. spAfrad igagends changi ng

t he ano of sel f-ali i S necessar to chan e the inner dianeter

of the %P?’ﬁsbégﬁﬂﬁﬁ o%%éﬂaﬁggo heab&H§a§¥ e 'er shaft.

However accor.danc h the r.esent 0419(N1 S|nce the structure is
t

made sugﬁ ?ﬁgtmaﬁﬁe 2 & SFHSEFF ghFeﬁﬂR#Q%mce with
1T alop s LHER" chil® 183 ”%f‘@%t%ogéhﬁe Ridich aﬁ?&be 3R 0 oy hment onl y
b h h f f of dth
oY S hRnds g0k ind R AT T W0 ﬁ*%e%r?’s}s%ge ¥ el Wit dld ea”3|9| oo e

appar at 316w ha% beaysli@ ﬁr@s e W‘%% ?:%i)%%%& }sh,t a1 ﬁlnsggaff;‘se‘i“

the pinch roller shaft sur

to X a&ﬂp@@s%hecftbvebtbeﬂghhsaﬁfft:..t’ﬁeilt' %'él&-%li 83%;@{1;‘06?' ain

bearing to Y, it is formed so as to satisfy a re at| 052. Wen _
On the contrary, in the case that the amount of self-

alignment A/B is greater than 0.06, it is possible to set
the amount of self-alignment to be great, however, the
pinch roller main body 15 is greatly inclined in a
‘direction perpendicular to the direction of the capstan,
that is, a moving direction of the tape, so that it is
impossible to secure a stable movement of the tape.

The circular sliding plates 25 and 27 restrict the
incline of the plain bearing 1. Accordingly, it is
necessary to form so that the length of the gap in the
axial direction with respect to the plain bearing 1
satisfies the relation 0.007 £ A/B £ 0.06 as mentioned
above and the incline of the sleeve 13 is not prevented.
That is, an outer diameter of the circular sliding plates
25 and 27 is set to be greater than a maximum inner
diameter of the plain bearing and smaller than the inner
diameter of the sleeve 13 or the stopper 19 so as to be
brought into contact with the end surface of the plain
bearing, whereby the sleeve 13 can be inclined at a

predetermined amount.



setting XY to be smaller than 0.052, it is hard to restrict the inner

di aneter of the plain bearing pressure fitted to a predeterm ned range due
to an error of a size of the plain bearing itself g?ﬂsEg&€V2gﬂihrinkage at
a formng tinme and an error of the %£ner di anet er t 0 JAN 2004
sleeve, so that it is inpossible toobtain a sufficient self-aligning
function. In the present invention, the anobunt of self- alignnment is not
determ ned on the basis of the clearance X in the dianetrical direction
bet ween the pPheperbheecponvigptionalnpinpbh ppilarbappRrgtes but the
clearance X is rather set to be greater than the conventional one and the
anount PBFIQEME. 8| FghfeAlignmgeteihi AEGOEAARRE Widhs the chRearangehr of the
gap in the axial_directjon at the and |l ower ends of the plain

bear i ng?§tWergsthe anﬁhsﬁﬂﬁﬂﬁrséeg% eéﬁﬁo&bﬁeﬁ?“@ﬁ digpgter | er
t in.b i i d Lt.h th t ] ti ,
ol oh shABCAIBfnpBERTARG: <O T aRAUAE OF, RELEr Hir IBESREn] Satd Rk Adn( 17 om.
‘the firgt e dinment. A.plain gearin 1A is. structured—as .shown in Fig. 4,
o 1fap BRENbE-ahansralel' B BERE BR.AR=BRRLIRY 4R Ehs Radth
f;ger-}LBEIQ gb gy%gﬁ argf qﬁagd ' E}agqgh rfgg;tﬁeig é ahia? direction
it’:er %or R ]?he sh%é“? é %H?ﬁe olt &r %e‘ﬂl{ﬁ

fromthe cen Iroh of owar hgfal sur f ace.

In the Péffﬁgi%ﬂ{éﬂ%ﬁ{?“Qg’eighﬁeékfsgﬁﬁr 8ol BndRGE TGN idRciO adiust an angle

of incline o 7 _afn aring in accordance éngth of the gap
at the gpgmede}ase tHe! PEadl! Bhatih§ChbkOBhange the outer size of

the pinch roiier shaft. However, in accordance with the
P present invention, since the structure is made such that
the amount of self-alignment is adjusted in accordance with
-the gap between the end surface of the plain bearing and
the circular sliding piate, it is possible to change the
amount of self-alignment only by changing the gap between
the end surface of the plain bearing and the circular
sliding plate at a time of assembling in the pinch roller
apparatus.

Further, as shown in Fig. 1, when setting the
clearance between the pinch roller shaft 7 and the sliding
surface 3 of the plain bearing 1 to X, and an effective
length of the sliding surface 3 of the plain bearing to Y,
it is formed so as to satisfy a relation X/Y 2 0.052. When
setting X/Y to be smaller than 0.052, it is hard to
restrict the inner diameter of the plain bearing pressure
fitted to a predetermined range due to an error of a size
of the plain bearing itself caused by a shrinkage at a

forming time and an error of the inner diameter of the



e

of the plain bearing. Accordingly, both end surfaces of the plain bearing
1A is formed so as to be brought into contact with the cirgular sliding

pl ates 25 and 27 in response to an incline of the plain bggxigg},,ym%e‘nds
of the plain bearing 1A are forned 2m the taper-like or 21 2.4 04
circular arc-shaped inclined surface 9 in a radial direction fromthe
center portion of the shaft toward the outer peripheral surface, and

[l angess12096¢ 56" ERde! It U8 sALEL:RIL] RRLR 9008 RO N oigne of the

fl anges IS str agains ortron thesiéeeve 13 when

pressurgefi ELLi B8 RE FRhakichearing 1A into the sleeve 13, and anot her
fl ange 1% s e Saggd Eb t 8Hstopper 19 pressure fitted to the sleeve 13

(refer to Fi 9rnStheAsFQL&hRTk 8hohtnel alBaint! 839 2 is not
necessarily thg saﬁéﬁas ?ﬂatk§¥e?ﬁg ggntgr S@r??gnagfgfﬁg end surface of

the pl a4pigaREnBY i AnobUletBYmink@ RnOthedakiamoie HeeraRAdd &0 of the
end surface or nmay be inversely low In this case, it is possible to omt

a forminhothef dibfetl2oge dZrebiioh pPREWelhethe Pinch kelildrargask?. form
the inclined surface 9 so as to reach the outer peripheral surface of the

pl ai n beaahdgthd phdisebearingolle dlutt hheerdeoanahaee xofist katpledi n bearing
1A to the “inclined surface 9 (refer to Fig. 6) In the case of setting the
whol e o$ethtoehd guehter thahhthpl zomveaiiongl bAet andhéehenamonsd surface
9, it is preferable to set the contact surface between the step portion
17A of ©fieseléeadignBenhdishdeteapyiaedl ont thenbasdlsi wdd ther flangtdoi nci di ng
of the gap iﬁ'the axial direction at the upper and lower
I ends of the plain bearing 1.
Figs. 4 to 6 show a second embodiment of a pinch
-roller apparatus and a plain bearing in accordance with the
present invention, in which shaped of both end surfaces of
the plain bearing are different from the first embodiment.
A plain bearing 1A is structured as shown in Fig. 4, such
that both end surfaces of the plain bearing are formed in a
taper~like or circular arc-shaped inclined surface 9 in a
radial direction from the center portion of the shaft
toward the outer peripheral surface. In the present
invention, the structure is made such as to adjust an angle
of incline of the plain bearing in accordance with the
length of the gap at the end surface in the axial direction
of the plain bearing. Accordingly, both end surfaces of
the plain bearing 1A is formed so as to be brought into
contact with the circular sliding plates 25 and 27 in

response to an incline of the plain bearing, both ends of

the plain bearing 1A are formed in the taper-like or



with the inclined surface 9. The plain bearing 1A menti oned above can be
-assenbled as the pinch roller apparatus in place of the plain bearing 1,
in the sane manner as the structure shown in Fig. 2. Fugther, a hown in
Fig. 5 it is possible to insert the,p2 2 4 JAN 2 pi nchéétolJAN 2004 body 15
in a state of being vertically inverted at a time of inserting the pinch
roller shaft 7A to the pinch roller main body 15 formed by nounting the
rubber-1i ke elastic body 11 to_the outer peri pheral surface 1-of the netal
sl eeve Eércﬁﬂth?§cr?HéPeﬁt1P§1&8§§|ﬁFé’PGeh§uﬁPtQK¥Q9%%%Har slldlng pl ate
25 to the ste ortlon 3 of rol | shaft 7A and t he

ci rcul SHAEPFERAY “BPB & 5 SeataRe PORIOTORE &ﬁéﬁé@‘%‘f b 21A In
this case, in_the S odi nen % shown |an nd 5 de CII t.i on was

gi ven ofUFRE 88§é9 figf+t F8T PF@ulgPdéllﬁ%ﬁE afﬁr JWE’ He! etf caps 21
and 21A 0 owever, the circular sliding plate 27
and the gﬁgr @ggggg%%ggdgﬂﬂ kgg%ﬁg%integrally formed. In the case of
‘integrally fo ng gt | i t e&% g=ap, it is
possible to rgghcgfaEﬁFagigﬂégg 1? 5 f%?rgggé%g%ﬁgsﬁgga as reducing a

number Et&?ﬁ EE}N ‘?Le%‘i:%s‘i@t vHEO Yri&ftlerd F G LRSI setting

bot h en surftaces o the p?aln bearing 1A“to the i ncli1ned surface 9, since

the plapmaéﬁabbaglﬁ §an jheo tﬁ%‘%@%@dé’ﬁ%fﬂéﬂdfédBﬁhéfﬁildﬁqér¥¥iSurfape
9 is alnost brought into contact with the ‘circul ar slidin pl ates 25 .

is engaged by the stopper 19 pressure fitted to the sleeve

13 (refer to“Fig. 5). Accordingly, a height of the flange
b 12 is not necessarily the same as that of the center
portion of the end surface of the plain bearing 1A, but may
"be protrude from the center portion of the end surface or
may be inversely low. ' In this case, it is possible to omit
a formation of the flange 12. It is possible to omit the
flange 12, form the inclined surface 9 so as to reach the
outer peripheral surface of the plain bearing 1A and set a
whole of the end surface of the plain bearing 1A to the
inclined surface 9 (refer to Fig. 6) In the case of
setting the whole of the end surface of the plain bearing
1A to the inclined surface 9, it is preferable to set the
contact surface between the step portion 17A of the sleeve
13 and the stopper 19 to an inclined surface coinciding
with the inclined surface 9.

The plain bearing 1A mentioned above can be assembled
as the pinch roller apparatus in place of the plain bearing
1, in the same manner as the structure shown in Fig. 2.

Further, as shown in Fig. 5, it is possible to insert the



and 27, a length of the gap in the axial direction between the circular
sliding plate 27 and the plain bearing 1A can be short. Accordingly, the
|l ength of the gap in the axial direction of the plain bearing 1A can be

restricted to a necessarily mninmmpimt, and is signif qaehim
advant ageous for stably noving the tape. 23 24 JAN 2004 gs aZQUé show

a third enbodinent of a resin plain bearing. in this enbodi nent, the

' h L. . . d f
e o obinkh FRLSernteng’ PRl 1801 At Rse Bl iR, VBRI T ol o
gap ext epds fnaancan gldl Lectian, cEhe RbAl BinfALiNg LBehn Al It ured such
that an gu%er cyﬁlnéer S arrangeg in an outer S|§% of an i nner

eyl i ndeg., 30,41 3 fenobh 91050 131 nofR 1151 R by Wi il Lhe out er

cylinder 33 ar& connec by a connécting rib 357in a radial direction

provi deQuBBeEDEiEEdeiH%ftiﬁeboﬁ §hdii0lohe dut@rPlpdir phRaEINGukEdce

structured such that one end .Surface is closed by the connecting rib 35

and an gpephBdmeBi1i 81b@WEEd3QN AROLHEE eRflesuitags. pdbeibokl @y gap 31 is
formed so as to gradually expand toward a side of the opening 37 for

maki ng jnbufi@S¥hkochechaapyed iHioy Platw2d tal thd istepoporlidim@s Further,
a shape of the inner surface of the inner cylinder 30 is structured such
that a ofl tdenpiavhf 202133 ishaffer mad agid aowent etheperivicwl saandsIaidirper - |1 ke
or circular arc-shaped non-sliding surface 40 is formed so as to gradually
expand phager 2di &b tdheedbwer endmsurdidveemd fdre iemns cafp AIA S| iTdi ng surface
39 toward an end -

this case, in the embodiment shown in Figs. 2 and 5, a
[ description was given of the case that the circular sliding

plate 27 and the end caps 21 and 21A are independently

. formed, however, the circular sliding plate 27 and the end

caps 21 and 21A may be integrally formed.

In the case of integrally forming the circular

sliding plate and the end cap, it is possible to reduce a

labor and step for assembling as well as reducing a number

of the parts. As the present embodiment, in the case of

setting both end surfaces of the plain bearing 1A to the

inclined surface 9, since the plain bearing 1A can be

inclined in a state that the inclined surface 9 is almost

brought into contact with the circular sliding plates 25

and 27, a length of the gap in the axial direction between

the circular sliding plate 27 and the plain bearing 1A can

be short. Accordingly, the length of the gap in the axial

direction of the plain bearing 1A can be restricted to a

necessarily minimum limit, and is significantly

advantageous for stably moving the tape.



portion of the inner cylinder 30, as in the same manner as that of the
first and second enbodi nents of the plain bearing. The hollow gap 31 is
provi ded between the inner cylinder 30 and the outer cylinder 33, whereby
the inner cylinder 30 has an elasti @3ty at a tinme of nol di?g.ﬁ 2 AN
2004 Accordingly, even when an insert of the nmetal nold is 0 NI ken
out on the inner peripheral surface of the inner cylinder 30 at a tine of

mol di ng the plmigs beprdny & Bhowa %Mﬂ-%&@iﬁ&rﬁ@k&f%ﬁ ggnerat ed.

Further, since the plain bearing 1B beconmes thin as a whole, a shrinkage

and defpdranipt ieneider Ml dhig ehmboddueed anhd lstirmdiess BlL e Secure a
hi gh roundness. .Fig. 9 shows the other enbodinent in Fig. 7 of the plain
bear i ng sprajvitdext va tholl dwl dav gegn i o ait ake@dt ohé asid OSurficbhis

enbodi ment, the structure is made such .that a gap open to both end

sur f acepray jstes i histtvdan viden inrex icykindet | ankkrelendbiter ooy Bingy¥t| nder. A
plain bearing 1Cis structured such that the inner cylinder 30 and'the

out er cylhendwrllzgy ayap cortrendedintam aeimkrdizectiioni nThe pldial direction
by a connecting rib 35A in a radial direction and an opening 37 of the gap
31 is pRSATAY dB Wotstamtuned sueh atrem jomer ayimden 3heisase t hat
the conmecting rib 35A is provided at the center portion, it is possible to
uni fy t REIENERT it B HtOWSRh Sste g tabniner eyhindemsy) wiaca the ot her

structures .and the gperatjons .,and effects are the sanme as those of the
pl ai n b&ﬁi%ﬂy:ﬂgp 31, and the inner cylinder 30 and the outer

cylinder 33 are connected by a connecting rib 35 in a

P radial direction provided on one end surface. Accordingly,
the plain bearing 1B is structured such that one end
- surface is closed by the connecting rib 35 and an opening
37 is formed on another end surface. The hollow gap 31 is
formed so as to graduaily expand toward a side of the
opening 37 for making it easy to be removed from the mold
at a time of molding. Further, a shape of the inner
surface of the inner cylinder 30 is structured such that a
sliding surface 39 is formed at a center portion and a
taper-like or circular arc-shaped non-sliding surface 40 is
formed so as to gradually expand in a radial direction from
both end portions of the sliding surface 39 toward an end
portion of the inner cylinder 30, as in the same manner as
that of the first and second embodiments of the plain
bearing.

The hollow gap 31 is provided between the inner

cylinder 30 and the outer cylinder 33, whereby the inner

cylinder 30 has an elasticity at a time of molding.



the sane reference nunerals are attached to the sanme elenents and a
description thereof will be omtted. Further, the structure of the plain
bearing provided wth the hollow gap open to the end surface is not )
limted to the enbodi nent nentionedpgbove. An illustration is omtted,
however, for exanple, the inner cylinder 30 and 25 2 4 ZANLy g@zpng out er
cylinder 33 may be connected by a plurality of connecting Ti

-taxigl_ di ' i farn he hol.l [
it cunt APSRECRE e g WHaR, AT, e e, 20 T Aiardty Mok Y r adi al
g o i b i o i i ned
Che' pl AR reARay G el (o0 Hed dhe Doy’ B AL dhe O o
b . 3 . A\ t ] . i i th
manner ARt 61 SHddE G 1P 8 BIndER N sl I PGt Heftthg fby e A
accor dapee oMalclk At oty Bk Iy AR %‘éne&%%cﬁndﬁﬁf{:ﬁ@fe.ssghc(ah%h@ arn

bearings 1B and 1IC may bé forned i n the taper-1ike or ¢&ircular inclined

‘surface F‘hiaiiﬁh beadird] 19 REIRE A Wae a GHYIY, ROSHIAMIgd N phaft

toward e outer peripheral surface. Further, the plain bearings 1B and IC

are al sdeFoyaaltlieth ATEdiS abIdE g4 sPirddinded lafid 3aRPAAPEss N td espect to

the structure for assenbling as the pinch roller, it is possible to apply
t he deseecpireom iidh goundmsd.5. Accordingly, a detailed description wll
be omtted for avoiding a repeated description. Next, a description will .
be given of aFtikyi.r@ shows the other embodiment in Fig. 7 of the

plain bearin§ provided with a hollow gap in an axial
o direction. In this embodiment, the structure is made such

~that a gap open to both end surfaces is provided between

.the inner cylinder and the outer cylinder. A plain bearing

1C is structured such that the inner cylinder 30 and the

outer cylinder 33 are connected at a center portion in an

axial direction by a connecting rib 35A in a radial

direction and an opening 37 of the gap 31 is provided on

both end surfaces. As mentioned above, in the case that

the connecting rib 35A is provided at the center portion,

it is possible to unify the elasticity at both end portions.

In this case, since the other structures and the operations

and effects are the same as those of the plain bearing 1B,

the same reference numerals are attached to the same

elements and a description thereof will be omitted.

Further, the structure of the plain bearing provided
with the hollow gap open to the end surface is not limited

to the embodiment mentioned above. An illustration is

omitted, however, for exampie, the inner cylinder 30 and



enbodi ment of .a pinch roller apparatus in accordance with the present
invention with reference to Fig. 10. In this enbodinment, a substantially
whol e of the inner peripheral surface of the plain bearlng is formed in a
parallel sliding surface. That is, imsthe first and sec02 enbodlnents of
the pinch roller apparatus in accordance with the prese t4| , the
plain bearing is structured 26 24 JAN 2004 such that the slldlng surface

whi ch [ th d h f d

D nkroBRLAL L5 ek "5, e bt e Rl Rl 1 Tore
h I f d dual |

S I culahesh5anagsd ST A08 SCLACYop ] S 9 gauda, o e

sur facesbRyRLHe! RicCRA1RBL! AR h ghslgjgag&e% £h39. QRetigoontrary. a

plain ring 1D shown 1 n rd e S SF e solid

cyli ndrFﬁ@thébapeheycéﬂhabegnanm_ ngh Eﬁ(e' RRgah diwei:%g,%ggtaﬁaenih ldi ng

surface 41 being in parall nt axi al direction an Surfaces

in parabbﬁheéu&hgcg§b inTBRePRRGA1! GlireEtiBnNmA9d%el Bohb ifltdus %Ured such as
to nount the rubber roller 11 having an outer peripheral surtace nade of

a predetﬁénpmadnabéadeﬁgrmbbahdtthhglﬁﬂhebeaﬁihbpﬁ@ra|Fﬁﬁfﬁéfe of the
net al "s|l eeve 13, arrange the plain bearing 1D at a suitable p05|t|on on

t he i nnalsopéni pher plasur beaeiak pirevibdeaveitd, thesabllbke gapepl _pinch
roller shaft 7B fixed to the frame 20 into the plain bearing 1 and ‘be

fixed byoabhendidepstBac¥puig' thevdamesmahnelre asethe seﬁshdtutlng t he

plain embodiment of the pinch roller apparatus in accordance with

b the present invention, both end surfaces of the plain
bearings 1B and iC may be formed in the taper-like or
‘circular inclined surface 9 in a radial direction from the
center portion of the shaft toward the outer peripheral
surface. Further, the plain bearings 1B and 1C are also
assembled and aced as the pinch roller apparatus. With
respect to the structure for assembling as the pinch roller,
it is possible to apply the description in Figs. 2 and 5.
Accordingly, a detailed description will be omitted for
avoiding'a repeated description.

Next, a description will be given of a third
embodiment of a pinch roller apparatus in accordance with
the present invention with reference to Fig. 10. 1In this
embodiment, a substantially whole of the inner peripheral
surface of the plain bearing is formed in a parallel
sliding surface. That is, in the first and second

embodiments of the pinch roller apparatus in accordance

with the present invention, the plain bearing is structured



bearing IDis 1600 kgf/m® or nore. By enploying the resin having the
Young' s nodul us 1600 kgf/mm® or nore, an abrasion of the plain bearing 1D
is significantly small even when the plain bearing 1D and the roller shaft
7B slide in a state of being in a ppgnt contact. Further,- there is no.
risk that a fatigue fracture is generated even after-BeﬁQgQ QgUﬁpr a long
time. A self-adjusting 27 24 JAN 2004 function of the pl ai n bearrrng 1D can

e D PRI Sl e %ﬁ]f B e

I h
[ncl! 00934106, 58858E, o208 PLPRESL SRR B B She 1O 0E
'S posségh g B§9¥§ohh8ftﬁﬂé S Andrt hggﬁﬁﬂﬁﬁgﬂd%pr%%ce'gﬂﬁ rC”'ar sl iding

pl at es restricting ne of "the plaln earlng 1D are

mount edehBellptke BRACIPUE aeoaggoeﬁagtedt HBnR6A9 i a2l 14578, and the

circular sliding plates and are nmade of a syntthetic resin or a netal

'such asggrpbal Bbeas %BGEkaaﬁQ1&29 ked ihhene vadian Jirdiagodp ates 25 and
27 are respectively fixed to the aln bearing 1D, and gaps are forned

bet weengrbiebethC Bhar psktdbig akatﬁeZ§1§adn§hgu&E%@epQ6Md¥a £heand between
the circular sliding plate 27 and the end cap 21B. 1In this case, the gap

in an ahdl pdict&ehi 6ff thet peaippbeardnd.l owgrther tonBgaey,t hepphahn bearing
1D may be provided between the circular sliding plates 25 and 27 and the.
plain bearing 1D shown in the third embodiment is formed in a

solid cylindfical shape by forming an inner peripheral
I surface in a sliding surface 41 being in parallel in the

axial direction and both end surfaces in parallel surfaces.

-The pinch roller main body 15 is structured such as to

mount the rubber roller 11 having an outer peripheral

surface made of a predétermined abraded rubber to the outer

peripheral surface of the metal sleeve 13, arrange the

plain bearing 1D at a suitable position on the inner

peripheral surface of the sleeve 13, insert the stepped

pinch roller shaft 7B fixed to the frame 20 into the plain

bearing 1D, and be fixed by an end cap 21B.

Young’s modulus of the resin constituting the plain

bearing 1D is 1600 kgf/mm’ or more. By employing the resin

having the Young’‘s modulus 1600 kgf/mm’ or more, an

abrasion of the plain bearing 1D is significantly small

even when the plain bearing 1D and the roller shaft 7B

slide in a state of being in a point contact. Further, -

there is no risk that a fatigue fracture is generated even

after being used for a long time. A self-adjusting



bearing 1D without fixing the circular sliding plates 25 and 27 to the
plain bearing 1D. Further, it is possible to enploy the nethods descri bed
in connection to the first and second enbodi nents nen%z ned above for a
met hod of fixing the plain bearlng%f)to the inner por sl eeve
13. The resin for constituting the plain bearing 1D is not par larly
limted to as far as it satisfies the Young's nodul us. For exanple, it is
possi bl e to enpl oy a 24~JAN 2004 28 p yanid res | yphenyl ene
sulfideg?ﬁgF nB %oF?%tH%ﬁlnnP??FFBgrggiﬁa“ oPﬁh&PH@d ¥ ¥h%nd the 1ike.

F h h I d
such Sééaa%rinééfh?sbcgﬁéﬁé‘éé PR R b vl L T

t tjtanat k i b h
ol ybchih RRACEnEolTkE “GasRrBptyConh (Rl ¥nEoldt, Mod bs. ki
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be brougﬂértnwmgonsa%n&ttﬂt ieepsgg%h@r 8l hevBI tRk?tgpe2innd 27 in

response to the i ncli ne of ain bearing in the sane manner as that of
t he enbggdbaeabnahensnin Fig. 4 That is, as is apparent fromthe draw ng,
both end surfaces of a plain bearing 1E is forned in a taper-I|ike or

circul ar arc-ghepedriathi netidsngf ptatesi n5aanadpal reir eekitenctiam t he

center portion of -
the incline of the plain bearing 1D are mounted to upper

[ and lower portions of the pinch roller shaft 7B, and the
circular sliding plates 25 and 27 are made of a synthetic
-resin or a metal sach as a stainless steel and the like.
The circular sliding plates 25 and 27 are respectively
fixed to the plain bearing 1D, and gaps are formed between
the circular sliding plate 25 and the step portion 23 and
between the circular sliding plate 27 and the end cap 21B.
In this case, the gap in an axial direction in the upper
and lower portions of the plain bearing 1D may be provided
between the circular sliding plates 25 and 27 and the plain
bearing 1D without fixing the circular sliding plates 25
and 27 to the plain bearing 1D. Further, it is possible to
employ the methods described in connection to the first and
second embodiments mentioned above for a method of fixing
the plain bearing 1D to the inner portion of the sleeve 13.

The resin for‘constituting the plain bearing 1D is

not particularly limited to as far as it satisfies the

Young's‘modulus. For example, it is possible to employ a



the shaft toward the outer peripheral surface and a flange 12 is formed-in
the outer peripheral edge portion. Accordingly, since the structure is the
same as that of the plain bearing 1A shown in Fig. 4 excep 4 heéAdh20B4ef
the inner peripheral surface, the deggription about the plain bearing 1A
can be applied to a nmethod of pressure- fitting and mounting the plain
bearing 1E into the sleeve 13 and a structure that the flange 12 can be
omtted. 29 24 JAN Further, since the structure of -assenbling the plain
bear i ngPAEY aB1fReTEEARN RoPPLYPRSDYhENg FRIAIAENEES R, t AePOgYELRSBear i ngs
1, 1A 1B, 1C and LD, it is-possible to apply the description in Figs. 2,
5 and 1BLtHAE Srﬁﬁﬁﬁpy,aapoiﬁgﬁF @drﬁééﬁrﬁﬂaiﬁﬁem}FFebe BB in order to
avoi d a_, repeated_description, .Further, al.so in the plaip bearing enploying
the restAenhSFHy FRE Qﬂﬂgglguﬁbﬁﬁl%EelgéaleP?ﬁﬁﬁnﬁrﬁﬁﬁrg? it is possibie
to appl e t l, ai arin described with respect to Figs. 7
to 9. T%%%Qggﬁpéﬁesgggiag §%§r$n§§13E9388m?E n§9cﬁea§oﬁsFFFEPBd by the

i nner cylj nder t te ' a e fo Ln.a,shape in

whi ch agggggbp%ng?gggtgﬁgggf %négﬁégggﬁﬁfggégﬁétgr é%éggg Sgﬁmﬁgﬁ t he i nner

oyl i ndeiiﬁ@daﬁaeaogashsxh{ngg h 8658 h81yblEnGRSEnkNEhe! 1FKBOLEOW 0P i

provi ded between the 1nner ¢ e outer cylinder, "since the
pl ai n Deari 895it15a806r1Es atRe "8RG st BaLiEREN having the Young's modul us

1600 kgf/mm® or nore, they are not different 1n an elastic function
bet ween the hei§ow PapheRs 1+RE @PRei N8mPOAiIMARt of a plain bearing
in the case df employing a resin having a Young'’s modulus
1600 kgf/mm’ or more. In this embodiment, the inner
peripheral surface is formed in the sliding surface 41
‘being in parallel in an axial direction and both end
surfaces are formed so as to be brought into contact with
the circular sliding plates 25 and 27 in response to the
incline of the plain bearing in the same manner as that of
the embodiment shown in Fig. 4. That is, as is apparent
from the drawing, both end surfaces of a plain bearing 1E
is formed in a taper-like or circular arc-shaped inclined
y surface 9 in a radial direction from the center portion of
the shaft toward the outer peripheral surface and a flange
12 is formed in the outer peripheral edge portion.
Accordingly, since the structure is the same as that
of the plain bearing 1A shown in Fig. 4 except the shape of
the inner peripheral surface, the description about the
plain bearing 1A can be applied to a méthod of pressure-

fitting and mounting the plain bearing 1E into the sleeve

13 and a structure that the flange 12 can be omitted.
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d 1 d sel f-aligning
functi ogetaaneliedeseet ptyofetfionmped. omdttlar ini brderpessubaqtq apply the
shape of the bearing described in Figs. 1 to 6 to the shape of the plain
seplatad dEscThptibs. the structure may be made such as to forma
surface corresponding to a linear parallel surface having a fixed
cl earance withurthpegtalso Lhethenphadnl bearihgf emphogingnthe portion of
er peripheral surface of the plain bearing and forma taper- like.

arings are brought 1 nto contact

earings 1D an can be sécurely perforned, and the

veainahavihgptblestounggssmobadeswiiéon goddwaf |gr more, it
is possible to apply the shape of the plain bearing
described with respect to Figs. 7 to 9. That is, the plain

bearings 1D and 1E may be constituted by the inner cylinder

.and the outer cylinder and may be formed in a shape in

which a gap open to at least one end surface is provided
between the jinner cylinder and the outer cylinder. BAlso in
the case that the hollow gap is provided between the inner
cylinder and the outer cylinder, since the plain bearings
1D and 1E are made of the resin having the Young’s modulus
1600 kgf/mm’ or more, they are not different in an elastic
function between the hollow gap portion and the non-gap
portion, so that a bending amount of the plain bearing
becomes substantially fixed between a time when the inner
peripheral surface of the hollow gap portion in the plain
bearing is brought into contact with the roller shaft and a
time when the inner peripheral surface of the non-gap
portion in the plain bearing is brought into contact with
the roller shaft. Accordingly, it is possible to secure a

stable movement of the tape without increasing a wow and



-expands in a radial direction fromboth end portions of "the sliding
surface toward the end surface of the bearing. Since the operation and

effect of the structure nentioned ove have been alre d ribed in
detail, the description will be on?&ted. | NDUSTRI AL AP%E%CA@iEIﬁ@@@$

menti oned above, the pinch roller apparatus in accordance with the present
invention is suitable for being 31 24 JAN 2004 used as the pinch roller
appar afdgtter dne ¢pdaozigpegr sowetent bifethienthpeobiren aepariatags for the
audio tape recorder and the like, and the pinch roller apparatus wdely

used fBPVERENtabBedepding apparatus. 32 2 4 JAN 2004 WHAT IS CLAIMED | S: -

1. A pinch roller apparatus 'conErLsing.:.a pi nch roller shaft having one
end fixed tof3htBery sinpenther pilrdp haprripesy1pr eviddd8 arehmadeubber- | i ke

el astic_b on_an_outer periphery of a_sleeve., said pinch roller main
body bgﬁngﬂﬁnﬁ EgalP r%ﬁégﬁpﬁcﬁeﬁéplBﬁV1§HaFPevﬁQuagﬁFam@dudaﬁing; and

“arm WhBDET RIS BN R MO (AARBTERE 0 AT | 9185 LR GbeTXHLONs A Upper
2o SuEhacB 390 BehfifsCT SHA' 360ndt SRErmRL N dhenIpota ™! & 10
end surfaces of the bearings are brought into contact with.

the circular sliding plates 25 and 27. Accordingly,
restriction of-the incline of the.plain bearings 1D and 1E
can be securely performed, and the self-aligning function
can be smoothly performed.

Further, it is possible to apply the shape of the
bearing described in Figs. 1 to 6 to the shape of the plain
bearings 1D and 1E. That is, the structure may be made
such as to form a sliding surface corresponding to a linear
parallel surface having a fixed clearance with respect to
the pinch roller shaft in a center portion of the inner
peripheral surface of the plain bearing and form a taper-
like or circular arc-shaped sliding surface which gradually
expands in a radial direction from both end portions of the
sliding surface toward the end surface of the bearing.
Since the operation and effect of the structure mentioned
above have been already described in detail, the
description will be omitted.

INDUSTRIAL APPLICABILITY

As mentioned above, the pinch roller apparatus in

accordance with the present invention is suitable for being



.when setting a length of an axial gap between the circular sliding plate
brought into contact with the upper end surface of the plain bearing and
the plain bearing to A and a length of an outer dianeter of the circul ar
sliding plate to B, the structure i&lnade such as to satisﬁ&@qéﬁgﬁgfﬁyp
0.007 < A/B < 0.06. 2. A pinch roller apparatus as clained in cldfrt"
wherein when setting a clearance in a dianetrical direction between said
pi nch mslekdeasshakt panehs &iod 191 dipparatidsad@rofcHderjdedl edpraring to X and
an effective length of the sliding surface of the plain bearing toy, it
i s prefrecanider,t thet piathr ecddexs dppasaitiusf Worhairelaidion vdpe ? 0. 052. 3. A
pi nch roller apparatus as clainmed in claiml, or , .2., wherein the :
ci r cul aecoirdeirngngl &he Brhideghtandhttdiec grilnadt rodiltdr tdypparmiars end surface of
the plain bearing anong said 33 24; JAN 201 circular sliding plates is
fixed Bjdgdyendedafomotiheedape drifvimg appansdnas.on of the pinch roller
shaft. 4. A pinch roller apparatus as clained in claiml or 2, wherein the
circular sliding plate brought into contact with the upper end surface of
the plain bearing anong said circular sliding plates is integrally formed
with an end cap nounted to a front end portion of the pinch roller shaft.
5. A pinch roller apparatus as clainmed in any one of clainms 1 to 4,
wherein said plain bearing is nade of a self-lubricating resin. 6. A pinch -
roller apparatus as clainmed in any one of .



claims 1 to 5, wherein-said plain bearing is structured such that a
substantially whole of the inner peripheral surface is forned in a sliding
surface in parallel to an axial direction. 7. A pinch roller apparatus as

claimed in any one of claims 1 to¥ wherein said plain be@ﬂgQgAhpQgﬁﬁa
sliding surface which is-in parallel to an axial direction of the I'n
bearing at a center portion of the inner peripheral surface and forns a

t aper WHAT: IO IAIMEMgIsyr f ace which -gradually expands in a radial
direction fromboth end portions of said sliding surface toward t.he end

portidn of 2t Ipe ndhaixo Hear | ayppafatds PEoRPrigihgt apparatus as claimed in -
any one of- clains 1 to 5 wherein said plain bearing fornms a sliding

surface mhi@hpiﬁdqumiiﬂﬁeﬁhaftéﬁhﬁmﬂﬂloﬂéréﬁ&iQﬂx@& t8ean34 g4 JAN 2004
plain bearing at _a center portion of the inner peripheral "surtdce and

forms a cir@ulBFRGRc- XN madns|hatiyigporfided witilchagradual |y expands in
a radial direction fromboth end portions of said sliding surf-ace toward

the endubbetirddkel alwstplaihodpachnan Sutlepi pehipRbi¢r oBPRATAlS, &S
claimed in claim7 or 8 wherein a length of said slTding surface™is set
to 10 aid3pitich enqer maian by bliiPaidaitd! dhtud PaAedng., 10- A
pi nch-roll er apparatus as clainmed in any one of <clains 1% §; €rein

sai d pbnhmtbeaaiagp1§iﬁpgggggﬂb§dagﬁ an inner cylinder and an outer

cylinder, igs BéOVLde mnig a .
-Sald pinch roller main body being pressed to a

capstan by moving said arm,
wherein a circular sliding plate brought into contact‘
with an upper end surface and a lower end surface of said
plain bearing is mounted to said'pinch roller shaft, and
when setting a length of an axial gap between the circular
sliding plate brought into contact with the upper end |
surface of the plain bearing and the plain bearing to A and
a length of an outer diameter'of the circular sliding plate
to B, the structure is made such as to satisfy a relation
0.007 = A/B £ 0.06.
2. A pinch roller apparatus as claimed in claim 1,
wherein when setting a clgarance in a diametrical direction
between said binch roller shaft and said sliding surface of
the plain bearing to X and an effective length of the
'sliding surface of the plain bearing to Y, it is preferable
to structure so as to satisfy the relation X/Y = 0.052.
._ﬁ. A pinch roller apparatus as claimed in claim 1.o0r-2,
wherein the circular sliding pla£e brought into contact

with the upper end surface of the plain bearing among said



*hol | ow gap open to at |east one end surface between said inner cylinder
and said outer cylinder, forns a sliding surface which is in parallel to
an axial direction of the plain begéing at a center portion of the inner
peri pheral surface, and forns a tapér-1|ike non-sliding Sqqﬁﬁﬁﬁ&@@agﬂﬁ
gradual ly expands in a radial direction fromboth end portions df %'
sliding surface toward the end portion of the plain bearing, 11. - A pinch

rol | er CAgFRlaru$lddingimates nyfiomad &y an #nd gap oudintebrisd na sai d
pl ain earing is constituted by an inner_ cylinder and an outer cylinder,

i s prodr@dF PRIYen &f JiF Ridich Fekleeshathe end surface between
sai d hnner yILndg{ agﬂ said outer cylinder, fornms a sliding surface
whi ch i*¢ in PaPaPfd o1er FRPATAH Y@ fiamaden f1aim de BT Ry at a

t ti. f the i | ph | f \ df [ I
ar - ShEBEE HEn 0e GHS AN S0 B Birve R alth eI EaTi ARk pands An a

di al _di ' t ' f i.d sljdi f t dth
end Por ey e PRBeRentl bt Ut HE, ila i et e ARG R ae ol ai o

S o oD ; g Lends i al direction
o CopoaTatare atd i AL MO, BT T ATEH ot oot her
end SUEEﬁcﬁouﬂﬁledAtB' BCH ol ncfiﬁf%rﬂdf? ,tﬁ*?ﬁﬁoﬂ TSRl 10 or 11,

wherein Said holl ow gap extends | n axi a n., i'sopen at both
end sughag¢es of the plain bearing.
5. A pinch roller apparatus as claimed in any one of

claims 1 to 4, wherein said plain bearing is made of a
self~lubricating resin. |

6. A pinch roller apparatus as claimed in any one of
claims 1 to 5, wherein said plain bearing is structured
such that a substantially whole of the inner peripheral
surface is formed in a sliding surface.in parallel to an
axial direction.

7. A pinch roller apparatus as claimed in any one of
claims 1 to 5, wherein said plain bearing forms a sliding
surface which is in parallel to an axial direction of the
plain bearing at a center portion of the inner peripheral
surface and forms a taper-like non-sliding surface which
gradually expands in a radial direction from both end
portions of said sliding surface toward the end portion of
the plain bearing.

8. A pinch roller apparatus as claimed in any one of-
claims 1 to 5, wherein said plain bearing forms a sliding

surface which is in parallel to an axial direction of the



‘A pinch roller 14 apparatus As clained In any one of cains 10 to 13,
wherein a length of said sliding surfaced i set to 10 to 30 a length in an

axial direction of the plain bearing 15 A pinch roller 2pparatus‘
conprising: a pinch roller shaft having one end fixed to & AN 2006 nch
roll er main body provided with a rubber-like elastic body on an outer
periphery of .a sleeve, said pinch roller main body being nounted to the

pi nch YA RSNG4t 4 £onten PREFIAR: ofnBhaningperperipiesals! i di ng

pl ate t h inch roller shaft for contact_w th, an -upper end;
surface 0 ag% (f%épl (?lﬁnsoeaarcfjrﬁc‘éﬁﬁraa¥5ﬁf'h§??‘§u1‘%?‘%3r+@ﬂ% pnefacepunted to
the piRgH I ﬁﬁﬁf r.contact with.a lower end surface of said plain
beari ng; \ﬂ#e)rder%ld sal di p‘%&ahn rol Hrd nﬁ?‘ﬁl%%d‘gl’r"%c%b%ﬁ‘ abf¥ttobk erdssed to a
capst an, -t YHNG S & f ArdH 5 b .d.end surfaces of sajd plain bearing
-are provided w t?\é%c?as:)meijﬁ%e&%?f%@%cﬁ?ggrgr DA PITRIPRERL36 24 JAN

2004 swWHeAGA dih ddAdif), direction froma center portion of the shaft
toward an outer peripheral surface; and the inclined surfaces of the end

iﬂiﬁfgﬁ agfﬁgpﬁgﬁﬁge};%ﬁiﬁi,%ﬁ%&e&; a;[ n %glroﬂl%gi ' | iO\rllvce:Iri ned.
wherein a length of said sliding surface is set to 10 to
30 % a length in an axial direction of the plain bearing.
10. A pinch roller apparatus as claimed in any one of
claims 1 to 5, wherein said plain bearing is constituted by
an inner cylinder and an outer cylinder, is provided with a
hollow gap open to at least one end surface between said
inner cylinder and said outer cylinder, forms a sliding
surface which is in parallel to an axial direction of the
plain bearing at a center portion of the inner peripheral
surface, and forms a taper-like non-sliding surface which
gradually expands in a radial direction from both end
portions of said sliding surface toward the end portion of
the plain bearing.
11. - A pinch roller apparatus as claimed in ény one of
claims 1 to 5, wherein said plain béaring is constituted by
an inner cylinder and an outer cylinder, is provided Qith a
hollow gap open to at least one end surface between said
inner cylinder and said outer cylinder, forms a sliding
surfgce which is in parallel to an axial direction of the

plain bearing at a center portion of the inner peripheral

surface, and forms a circular arc-shaped non-sliding



16. A pinch roller apparatus as clainmed in claim115, -wherein when setting
a length of an axial gap between the  circular sliding pla{e brought into
contact with the- upper - end surface of the plain bearing aitd n
bearing to, A and a length of an outensdi ameter of the circular sliding
plate--to B, the structure is made-such as to satisfy a relation 0.-007 C
A'B CO0.06. 17. A pinch roller apparatus as clained in claim15 or 16,

Wher ei n whearsatéi Wigich Yreauanis & i r i y:ecti -bet ween- sai d
pi nch-r.ol | er. shaft and ?ai d sl igi ngpﬁ‘hﬁ gi(rzﬁgraoﬁ&% ieic{ol?rqae%hggga%?ﬁb to X and
an ef f ecti botheand lpaftivms ofi sahd slidiaee safbride tohara BRAréqHy to Y, it is
preferable. to structure so as -to satisfy the relation XY 0.052. -18. A
-pi hch rol | BPTEPA2E Jdeaplaipi hearingany one of clains 15 to 17, wherein

the circul g, sliding plate brought into contact with_ the upper. end surface
‘of the pl ali%' belgrqlﬁb&aﬁﬁﬁﬁega?'%’a&qtéﬁl ar staimsty iy stadm X0f9rxdd, by an end

-cap nmount egpbp, ﬁ,’fga(irgit 8 0L 44 W 4§ PLOCh ral Ler baft., 19. A pinch
roller appar—at%s as cl gi"%ggpiélé%ny or?gtso n %:'I‘a?xnjfl glfscﬁlf?“‘\/\/ﬁé’r ein the
circul ar sbpei ng: inet enlr suphice idit &HeOPLagh Mdlinkh§ndPPS o8l sur face- of

the plain_ bearing anong sard -circular sliding plates is integrally
fornmed- wiah anpthet eng swufierl to a front end portion of the pinch roller
shaft. 37 2.4 JAN.2004 20.. A pinch roller apparatus as clained in any -
one- of - clﬁ?rms fsPipch groldr appazatys prai Hajesd by ¢haimdd of a1,
o -ﬁherein sa%@ hollow gap extends in an axial direction, i§

open at both end surfaces of the plain bearing.

:14. A pinch roller appargﬁus as claimed in any one of

claims 10 to 13, whgrein a length of.said‘sliding surface”

is set to 10 to 30 % a length in an axial direction of the

plain bearing. ‘ -

15. A piﬁch Eoller apparatus comprising:

a pinch roller shaft having one end fixed to an arm;.

a pinch roller main body provided with a rubber-1ike
elastic body on an outer periphery of a sleeve, said pinch
roller main body being mounted to the pinch roller shaft via
a plain bearing; and

: an upper éircu}ar sliding plate mounted to the pinch
:Foller shaft for contact with an upper end‘surfacé of s;id
plain bearing and a lower circular sliding pléte mounted to
tﬂe pinch roller shaft for contact with a lower eﬁd sufface
of said plain bearing;

; wheréiflSaLd pPinch roller main body is operable to be
preSsed to a capstan by moving said arm; |

both said end surfaces of said p&ain bearing - are -

provided with a taper-like or circular afé—shaped-incliﬁedi



self-lubricating resin. 21. A pinch roller apparatus as clained in any one
of clains 15 to 20, wherein said plain bearing is structured such that a

substantially whole of the inneBéperipheral surface is forrzp [ ji : gi ng
surface in parallel to an axial-direction. 22. A pinch rol 5 F Jg\dﬁr £ as

clainmed in any one of <clains 15 to 20, wherein said plain bearing forns a
sliding swurface ivighradialn qiacaticl freman axh@lr Porefdd V¥ afnd he plain
bearing at a center portion of the inner peripheral surface and forns a

t aper - | i keshabh- iwagtiingn surteacpeintpheltal graduad] \angxpands in a radi al
direction fromboth end portions of said sliding surface toward the end
portion of thehpliachibedrsurgaces.ofAthe okl sattfRiesappakaiestagsec! ai ned in
any one of <clains 15 to 20, wherein said plain bearing forms a sliding
surface WHrenghs jiptparcpnitattt oridh dtieal upherecéndn lofer heir@ilairn bearing at
a center portion of the inner peripheral surface and forns a circular

ar c- shapeF1A8H%| PdRReS sresaeetiviiiveh Wreadubhe y pdrpandsaring riadi al
direction fromboth end portions of said sliding surface toward the end
portion ofP°tH¥Yl ain bearing. 24. A pinch roller apparatus as claimed in

L2 B 2 P Ak e tenbjilaa liggg g 2oL (200 L
25. A pi ngher@id @hcappatetiig as16hgiiRdt bl aRyaPRpOhetl@bf S t0 20,
wherein said plain bearing Is constituted _
circular sliding plate brought into contact with the upper
end surface of the plain bearing and the plain bearing %Q A
and: a length of an outer diameter of the circular slidiné
plate.to B, the structure is made such as to satisfy a
relation 0.007 < A/B X 0.06.
17. A pinch roller apparatus as claimed in claim 15 or 16,
'ﬁpérein when setting a clearance in a diametrical dixection
between said'pinch rbller shaft and said sliding surface of
the plain bearing to X and an effective ienéth of the
siiding surface of the plain béaring to Y, it is preférable
to structure so as to satisfy the relation X/¥ 2;0.052;
i8. A pinch roller apparatus as claimed in any one of
claims 15 to 17, whgreih the circular‘sliding plate brought
into contact with thé.uppei end surface of the plain
“bearing émong said circularx sliding plates is fixed by an
end cap ﬁounted to a front end portion of the pinch roller
shaft, .
19. A pinch roller apparatus as claimed in anylone of
claims 15‘to 17, wherein the circular sliding plate brought
" into cbntacf with the upper end surface of the plain
bearing among,Said'c%rcuiqr.s}iqing_p;ates is integrally
formed with én end cap.ﬁounted to a front end portion of

the pinch roller shaft.



. by an inner cylinder and an outer cylinder, is provided with a hollow gap
open to at | east one end surface between said inner cylinder and said
outer cylinder, forns a- sliding surface which is in parallel to an axial
direction of the plain bearing at a3tenter portion of theZquﬁgN PBflkpher a
surface, and forns a taper-like non-sliding surface which gradually
expands in a radial direction fromboth end portions of said sliding
sur f aceot owandpihehendliper hpparatushaspkahimeaatnngny26nefoi Nnch rol | er
apparatus as clainmed in any one of <clainms 15 to 20, wherein said plain
beari nglasmsohSt tbuled wherain sadd @llaimdbeazidgadsomade o¥l ander, is
provided wth a hollow gap open to at | east one end surface between said
i nner seglifnliebrandtiagdrestiar. cylinder, forns a sliding surface which is
in parallel to an axial direction of the plain bearing at a center portion
of the2ilmnerd pénehhepilesuppperatundatocdkaimedi ioukhay ane- sfiaped non-
sliding_surface which gradually expands in a radial difection from both
end poflpdns &p tai 40s| whekgidusrdde PledRabgagiadedd séruicdared the plain
bearing. 27. A pinch roller apparatus as clainmed in claim25 or 26,
wher ei Aiushi BbAb| pofinbapankiaddy whods &f dheyingsr psripdergden at one end
surface of the_ plain bganin% and j.s closed at, anoth %pd surface. 28. A
a

_ r
pi nch PBFEEFSappafatiedadncPasheding SUETRCSs 18y Pagallelsgoran jaAN 2004

axial direction.

22. A pinch roller apparatus as claimed in any one of
claims 15 to 20, wherein said plain bearing forms a sliding
surface which is in parallel to an axial direction of the
plain bearing at a center portion of the inner peripheral
surface and forms a taper-like non-sliding surface which
gradually expands in a radial direction from both end
portions of said sliding surface toward the end portion of
the plain bearing.

23. A pinch roller apparatus as claimed in any one of
claims 15 to 20, wherein said plain bearing forms a sliding
surface which is in parallel to an axial direction of the
plain bearing at a center portion of the inner peripheral
surface and forms a circular arc-shaped ﬁonmsliding surface
which gradually expands in a radial direction from both end
portions of said sliding surface toward the end portion of
‘the plain bearing.

24, A pinch roller apparatus as claimed in claim 22 or 23,
wherein a length of said sliding surface is set to 10 to

30 ¥ a length in an axial direction of the plain bearing.



*wherein said hollow gap extends in an axial --direct iorr, is open at both
end surfaces of the plain bearing. 29. A pinch roller apparatus as clained
in any one of <clainms 25 to 28, mheg in a length of. said sliding surface
is set to 10 to 30 %a length in an~axial direction of the plain bearing.

30. A pinch roller apparatus conprising: .a pinch roller shgi W e
end fixed to an arm a pinch roller -min body provided w t itaB%N%ﬁ)@

rubber A3 ke & &imch yedlesh appanatars pa ipleimedfim alyeens -ofsai d pi nch
roller main body being mounted to the pinch roller shaft via a plain
bear i nGLHRF st FDidfbnh whanein maid @&am@wm@s@m@mm@t an by
moving.said arm wherein a substantially whole_ of an inner peripheral

sur f ac @Yo AHSH LY 1E8E Apd AR AUWRRE (oY bhindex nkp mwage,d which is in
par al | el ial direction, a ciycular sliding plate brought into

cont act¥h Orf‘a Y0192k Rt RE stRaste PBR PRE | iEFas Patiwgere of  sai d
engt h S et B3l e o 2 oL R nE R @ br ought i nto-
cont e kdihd IR i S IAE Gl 18 RS DSBS LE P 8
PLte 50 nd A S iy SO AL, Tl SRR RS o8 G007
40 2 4pNpH34] surface, and forms a taper-like non-sliding o
surface which“gfadually expands in a radial direction from
both end portions of said sliding surface toward the end
portion of the plain bearing.
26. A pinch roller apparatus as claimed‘in any one of
claims 15 to 20, wherein said plain bearing is constituted
by an inner cylinder and an outer cylinder, is provided
with a hollow gap open to at least one end surface between
said inner cylinder and said outer cylinder, forms a
sliding surface which is in parallel to an axial direction
of the plain bearing at a center portion of the inner
peripheral surface, and forms a circular arc-shaped non-
sliding surface which gradually expands in a radial
direction from both end portions of said sliding surface
toward the end portion of the plain bearing.
27. A pinch roller apparatus as claimed in claim 25 or 26,
wherein said hollow gap extends in an axial direction, is
open at one end surface of the plain bearing and is closed
at another end surface.

28. A pinch roller apparatus as claimed in claim 25 or 26,




wherein when setting a clearance in a dianetrical direction between said
pinch roller shaft and said slidingsgurface of the plain bearing to X and

an effective length of the sliding surface of the plain beari tq, dhni S
preferable to structure so as to satisfy the relation XY [er:z]%oggqug%'

£ Pal naneRel®l ARE BN Sl ATendd n 3t il decuomielof the plain
bear i ngpaficA¢ Paid G G | di | ates, i fixed by an end cap nounted
to a -front end portelﬁclt)#l%& {%('Zéépiddn%ﬁt DI 1%3?3%?1%. A pinch roller

appar agas asachaphhRdrbiiel %EE% . erein.the circular sliding plate
brought into cgnt act - vmlt kat %ﬁgé]rse‘tjaansd c?%r’f“féﬂ’d‘f M¥e WRiaf beari ng anong
said elatdbapsstbdpBy PhabteSd S | al |y far Wth an end cap nounted
to a front end portio% of the ping% ro §?¥S§h§1gil NG gWifage rol | er

appar alsisses tbal0etoi BoARY a0NRmfeh GhAiaE .aﬂatg_g d:"j%e&‘g%e?rﬂ]eiﬂ% &ged plain

bearing is made of a self-lubricating resin. appar at us
as cl gphainibeanyngne of clains 30 to 34, wherein said plain bearing is
constistuted by an inner cylinder and an outer cylinder, is provided wth

a hol |1¥w gaps qpich aral léeaspparatafdcsupl-agenlet Wween said inner cylinder
and said outer cylinder. 36. A pinch rolTer apparatus as clainmed in claim

35, wherei R winthaotdlleyaphettehdsing @ﬂeaéﬁalfﬂké§C£éO§P %%%_open at one
end surface of the plain bearing and is closed 41 214, JAN 2 d
a@ pinch roller ‘main body provided with a

rubber-like elastic body on an outer periphery of a sleeve,

said pinch roller main body being mounted to the pinch roller

shaft via a plain bearing; and
said pinch roller main body being pressed to a

capstan by moving said arm,

wherein a substantially whole of an inner peripheral
surface of said plain bearing is formed in a sliding ;
surface which is in parallel to an axial direction, |

a circular sliding plate brought into contact with
both of an upper end surface and a lower end surface of
said plain bearing is mounted to said pinch roller shaft,
and when setting a length of an axial gap between the
circular sliding plate brought into contact with the upper
end surface of the plain bearing and the plain bearing to a
and a length of an outer diameter of the circular sliding
plate to B, the structure is made such as to satisfy a -

“-relation 0.007 £ a/B £ 0.06. o

31. A pinch roller apparatus as claimed in claim 30,



“at another end surface. 37. A pinch roller apparatus as clained In claim
36, wherein said hollow gap extends in an axial direction, open at

both end surfaces of the plain bearjpg. 38. A pinch roller @plpajAtNJQ[][]lr
conprising: a pinch roller shaft having one end fixed to an arm a pinch
roll er main body provided with a rubber-like elastic body on an outer

perlpheré of a sleeve, said pinch roller main body belng mounted to the
pi nch VBFFeLnsyaeh S@tﬁlﬁgpPaFﬁeB€§PPﬁglnaﬁddéémﬁtﬁiﬁéﬁ dreetiemin body

bein ed to tan a arm wherein said plain bearin
islngdgegggﬁnsﬁ? PﬁB CQPFRé r@g h%?hnﬁa*guﬁéiglﬁédﬁﬁﬁga?goekkgf/nn% gr

ﬁi?ﬁcﬁﬂsnaléiﬁﬁ%?réﬁ'a' ar%aEBﬁéSfSé%%%ﬂé@L?s Barhg I%.;: ﬁéﬂn?EF“FﬁeLa?Sd

38,
3L2$e|%£§§$ ﬁ%k?c °§aFR%85?8%3nL§ ri@%ﬁi?i%ﬂe& bgsgbggg? 'ﬁglrgsin, a
~ pol whgayégg&ciﬁé g5 a8 ol ¥ehgky hb! (beakE8h"x /9 B0l gy fe resi - an:

t he pI nc appar t Us “as crarmed or 39,

wher ei 9y uhenn sp1hERYra1 | ER0hBpRLafls 355%19%&1886&1468&&13&6 chreghar sliding

pl ate brought Tnto contact pper surface of he prai'n bearing
and thghetain brar&PgchPad sandidq! gmate sfi_»oagheu ftodbafeheg of the

circular sliding plate to B, the structure i e such as to satisfy a 42
2 4 JAMiEA0Bhe upper end surface of the plain bearing among said

circular sliding plates is fixed by an end cap mounted to a
front end portion of the pinch roller shaft.

33. A pinch roller apparatus as claimed in claim 30 or 31,
Wherein the circular sliding plate broughtlinto contact
with the upper end surface of the plain bearing among said
circular sliding plates is integrally formed with an end
cap mounted to a front end portion of the pinch roller
shaft. L
34, A pinch roller apparatus as claimed in any one of
claims 30 to 33, wherein said plain bearing is made of a
self-lubricating resin.

35. A pinch roller apparatus as claimed in any one of
claims 30 to 34, wherein said plain bearing is constituted
by an inner cylinder and an outer cylinder, is provided
with a hollow gap open to at least one end surface between
said inner cylinder and said outer cylinder.

36. A pinch roller apparatus as claimed in claim 35,
wherein said hollow gap extends in an axial direction, is

open at one end surface of the plain bearing and is closed

' S ann B A I L A L N afEe gl e, L
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-relation 0.007 C AAB C 0.06. 41. A pinch roller apparatus as clainmed in any
one of clains 38 to 40, wherein when setting a clearance in a dianetrical
direction between said pinch roller, shaft and said sliding surface of the

plain bearing to X and. an effecti | ength of the slidingsu o t he
plain bearing to Y, it is preferable to structure so as ﬁg* s&iﬁsigﬁéhe

relation XY ? 0.052. 42. A pinch roller apparatus as clainmed in any one of
cl ai nsaB8another ehdrsunfade.circular sliding plate brought into contact
with the upper end surface of the plain bearing anong said circular

sl i di ng7pl atRspiBchi Relley apparabugapsnslaiegd: énaclpdmt 36md portion of
the pinch roller _shaft. 43. A pinch roller apparatuys as.clainmed in any one
of cluhasedn paidihojhhevedaPt BELEPASULAr 28 AHiAY PREESTEPBugHE into
contact with the upper end surfacg of thg ﬁ%aL%P heari ng anong said

ci rcul 8PeR| i RGtPI shdsSPELpRREgPEl EPe PIRABIPRRAIANEN end cap nounted to a
front gﬁg portion of %ie pi nch rgller shaft. '44. A pinch roller apparatus
as clarfred i BAYCBNECHT L RBPAE2SES: GORBTLRABP&I n said plain bearing forns
a sliding surface whi Is_{.neparallel an_axial direction of the -plain
bearing at a2cBAPER Bgii?ﬁnsh?fghégyﬁﬁgrE§8rFB eFSFegsﬁgf Le?3Md forns a
taper-ti ke ngn-sligdi f | | v.:expan bn.aradial
direction fr% %é#ﬁ gﬁ%fg%oﬁ§$8ﬁ§b§? ggﬁgggghdﬁﬁgﬁsgrgggg% o%é% t he end
portiog;gtt4d bBAyPbA! AnPERtbRIperiphery of a sleeve, said pinch

roller main body being mounted to the pinch roller shaft
via a plain bearing; and

said pinch roller main body being pressed to a
capstan by moving said arm, |

wherein said plain bearing is made of a self-
lubricating resin having Young’s modulus 1600 kgf/mm’ or
more, and a circular sliding plate brought into contact
with an upper end surface and a lower end surface of said
plain bearing is mounted to said pinch roller shaft.
39. A pinch roller apparatus as claimed in claim 38,
wherein said self-lubricating resin is constituted by a
polyamide resin, a polyphenylene sulfide, a polyether
nitrile resin, a polyimide resin and the like.
40. A pinch roller apparatus as claimed in claim 38 or 39,
wherein when setting a length.of an axial gap between the
circular sliding plate brought into contact with the upper
end surface of the plain bearing and the plain bearing to A
and a length of an outer diameter of the circular sliding

plate to B, the structure is made such as to satisfy a




+2 4 JAN 2004 45. A pinch roller apparatus as clained in any one of clains
38 to 43, wherein said plain bearing fornms a sliding surface which is in
parallel to an axial direction of tgf plain bearing at a center portion of
t he i nner peripheral surface and 8 ms a circul ar ar c- shaped non-sliding

surface Wiich gradually expands in a radial direction from h
portions of said sliding surface toward the end portion of %e‘%ﬂglmm

bear i ngelafsion §i ¢th EohVBr Safbdtt us as claimed in any one of clains 38
to 43, wherein said plain bearing is constituted by an inner cylinder and
an outk- cyld mRiCh jobkex i RPRYFFEH S hBlabedabh oph e»e 2L | east one end
surface, between said inner cylinder and,said outer cylinder, forns a

sl i di itaHRT ot Wi thr iehere wher| sebtindadi alearaReei &R aof the plain
bearing, at a center.portion of the inner erj pheral surface, and fornms a
taper-&&?ﬂ??ﬁﬁﬁé&iéﬁﬁEFt%RﬁfEﬁﬁwﬁﬁPcﬁaéﬁaﬂgﬁFbyrgkﬁﬁﬁd§h? tadRddi al

di rectjon fr#i?.txnrliﬁd or%i ns o saiﬁ sILding S rfage toward the end
porti oif b} FHEAHIR FUHEATE ot BBe RIBTACReREIRY, ‘apga‘_f“é u&as claimed in
any on i to- 4 kD _Saj i nbgaring s constituted by
anirné?fégﬁﬁﬁgégg%%gpéﬁfd%?%rgg£$#ﬁae$?gF§é%r%€iﬁ@% Pyith a hol I ow gap

0PeN el 14 £ POl ENEL WLAGLAPFLYEENscPALTANES G| Lgder and sal d

outer cylTl fof s I'ng surface SiTn parallel to an axia

gBBECtééEESfy gﬁgefgfg{Egﬁaiyfggab_@ngnter portion of the inner 44 24 JAN
42. A pinch roller apparatus as claimed in any one of
claims 38 to 41, wherein the circular sliding plate brought
into contact with the upper end surface of the plain
bearing among said circular sliding plates is fixed by an
end cap mounted to a front end portion of the pinch roller
shaft.
43. A pinch roller apparatus as claimed in any one of
claims 38 to 41, wherein the circular sliding plate brought
into contact with the upper end surface of the plain
bearing among said circular sliding plates is‘integrally
formed with an end cap mounted to a front end portion of
the pinch roller shaft.
44, A pinch roller apparatus as claimed in any one of
claims 38 to 43, wherein said plain bearing forms a sliding
surface which is in parallel to an axial direction of the
plain bearing at a center portion of the inner peripheral
surface and forms a taper-like non-sliding surface which

gradually expands in a radial direction from both end

portions of said sliding surface toward the end portion of




- peri pheral surface, and forns a circul ar arc-shaped non- sliding surface
whi ch gradually expands in a radial .direction fromboth end portions of
said sliding surface toward the engd portion of the plain b n 48 A
pinch roller apparatus as clained it any one-of clains 44 t Zﬁh &n a
|l ength of said sliding surface is set to 10 to 30 %a Iength I n an aX|
direction of the plain .bearing. 49. A pinch-roller apparatus as clained
in anytbﬁepb@lncbaﬁﬁthS to 43, wherein an inner peripheral surface of

'said plain bearing is formed in a sliding_surface which is in parallel to
an axi &P - di rAcR¥ sﬁ%%l@ﬁt@BPﬁyaﬁﬂsaaﬁhGﬂélmﬁéripoﬂnYSQHGApﬁlnch rol.l er
apparatus,as clained_in an clai.ms 38 to 43, wherein said plain

bearlnﬁlﬁém%oﬁgtF?uﬁéd WB9¥§ﬁn|ﬁﬁéﬂ E}Pﬂﬁd?ﬁa£ﬁﬂga§°69§eﬁ Eyiddagr , is

provided _wth LOM/ a g ﬁo at | east, end, surface betmeen sai d
nner %9¥Fﬁa%rw 1883818 PaF Ry PLnier anadeian AARBFELRBr PENEPSl surf ace of
d pl f d hi I1el 1

an ax REad BERF I’ §608: ROERR Boltiaming theOiAngh BoxsBRBEsRACT 2:4 IAN
2004 h
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end sur
portions of said sliding surface toward the end portion of

pl ate 9§9aﬁharaa591£9néﬁgan&@tEnbatQaa&aanda&eﬁelsﬂdf§aﬁfBs%haa%da | ovier

the plain bearing.

46. A pinch roller apparatus as claimed in any one of
claims 38 to 43, wherein said plain bearing is constituted
by an inner cylinder and an outer cylinder} is provided
with a hollow gap open fto at least one end surface between
said inner cylinder and said outer cylinder, forms a
sliding surface which is in parallel to an axial direction
of the plain bearing at a center portion of the inner
peripheral surface, and forms a taper-like non-sliding
surface whiéh gradually expands in a radial direction from
both end portions of said sliding surface toward the end
portion of the plain bearing.

47. A pinch roller apparatus as claimed in any one of
claims 38 to 43, wherein said plain bearing is constituted
by an inner cylinder and an outer cylinder, is provided
with a hollow gap open to at least one end surface between
said inner cylinder and said outer cylinder, forms a
sliding surface which is in parallel to an axial direction

of the plain bearing at a center portion of the inner




‘of a plain bearing is nounted to a pinch roller shaft so as to restrict an
incline of the plain bearing. Wien setting a length of an axial gap
between the circular sliding plate 4larought i nto contact mﬁg? t he upper end
surface of the plain bearing and the plain bearing to A an 5 Uéhytﬁugg an
outer diameter of the circular sliding plate to B, the structure is made
such as to satisfy a relation 0.007 A/B ¢ 0.06. Further, when setting a

cl ear aR&FIRerakyisnstacealand e el vEekar rrershaped hen-shaft and

(he 3 KhABRASES A gh Ol et T e dlaf S b £
SUruct S & itn tf)rorr? toitsﬂc yerH] epcgz?il.fcgrilsonogl sYaJ‘:?d Os'ffdzing surface
toward the end portion of the plain bearing.

48. A pinch roller apparatus as claimed in anyhane-of
claims 44 to 47, wherein a length of said sliding surface
is set to 10 to 30 % a length in an axial direction of the
plain bearing.

49. A pinch-roller apparatus as claimed in any one of
claims 38 to 43, wherein an inner peripheral surface of
said plain bearing is formed in a sliding surface which is
in parallel to an axial direc£ion substantially at a whole
portion.

50. A pinch roller apparatus as claimed in any one of
claims 38 to 43, wherein said plain bearing is constituted
by an inner cylinder and an outer cyiinder, is provided
wi@h a hollow gap open to at least one end surface between
said inner cylinder and said outer cylinder, and an inner
peripheral surface of said plain bearing is formed in a

sliding surface which is in parallel to an axial direction

substantially at a whole poftion.






