DESCRI PTI ON Bearing for pinch roller and pinch roller using the bearing 5
Technical Field The present invention relates to a pinch roller and bearing
for the pinch roller for use in a tape driving apparatus in a magnetic
recordi ng and pl ayback unit such as a vi deotape recorder, audiotape
recorder andWOf82p4ite, and furthernore to 10 a pinch rol | BET/APRIOBERr i ng
for the pinch roller able to be inexpensive in manufacturing and feed a
tape stably. Background Art Hitherto, there is used a pinch roller in a
tape driving 15 apparatus in a et @y reddr di ng and pl ayback unit.
Such a Wﬁ@ m =
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pinch roller is requested to have a capability to feed surely and stably a
tape running | nterposed between a capstan notor shaft and the roller. In
order to satisfy such a request, the pinch roller is provided with a
bearj ng having a self-aligning 20 ability to conforn1nnvab| to a

defl ection oWQHWSH4pstan notor shaft. | nstead of a ball WP 4378
previously used as this bearing, nowaday8 a netal bearing and resin bearing
prevails. As such a bearing, there are presented the bearings in Japanese

Utility Model g txon 72 A 8 9447 and Japanese Laid- 25 open
Pat ent Publlcatlohgﬁg ng'% However, while it makes it possible to
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-2- In the netal bearing described in the problem Japanese Utility Mdel
publication No. HElI 8-9447, there is a problemthat the pinch roller shaft
nounted on the bearing is worn or seized because of the hardness of the
metal material. The 5 abrasion of the shaft nakes the cl earance between
t he bearing WOP8RM4pi nch roller shaft so larger as to prevBETAIRYI84378 nch
roller fromrotating smoothly. Furthernode, the fine powder caused by the
abrasion is adhered to the apparatus and tape to

ZORBEIZ, ¥YYoFu—S527L —AREBEREENBYY 7 e, AR
ZIrun—S%2FTBHRAY—FL, iR+ 7 bRV -7 L OMKE
RTOIMZTLILMHMATS. MRMSBIAGIABL2LRY . FEA
BIAMLBERYV T RI-TEKETHL LI, MiRAKLAFGLD
R R Edb—FORMEANT I3 ZERERTI TH D, ZOERSHE
BERAE2T300. FHEBOBIZ AN FL2EREE LTHEHS2V S
BELBZ EBERW, _ *

¥k, TORRX, CrFu—SHAMEE. ARCARICIVEREL.
MRAREAR L OMOZERIZ, SRV —FOWEIZAART I L S

IBRLTHD. ZOX3RERIZL-T. HEzHETILYFr—F
szl 2L T, fiRAFGOARE PRBIZBVTEHERRE R L.
ERUR O S #8805 FSE I Mo TERF MR A KERT 35—~ —
REZIIAMRE L.

BIREPIf L AR X, AR LB O -5 ORBIZBW TEELFOE K
YT E->THEBE L. FOMEICEREZBEAOEIEDI ISEBHRLTD
B,
e, BIRAB L AB L RPRBIIBNTEEFMOERE) TiI2L-> T
HEL. A LAEORUOREIATREREMOE I IS ZERL
ThHd, £z, FIRARLARETMERICRT 2 L EOERFZY 7 i
FoTHEFEL, ABLARORMMOMEICHRLRELEADNESEILS>K
BRELTH B,

154 i oD fil B2 7 BB

BIERX. ZORBEZBRBIFELVWEYFe—SA@ZO08ERTS
D, B2l B1IEXEEBREZ2RATHRFEEE THY. BIXIX, 2
RBEREZRITREFERTHY., B4 B3R RERTEFr—
SHMZOMNERTHY. BES5HIE. F4ROA-ARIZBI SHEE
ThHY., HF6RIZ. FLI4HOB-BRIZBIIHHEETH Y. $£7 X,



exert bad influences thereon. 10 Meanwhil e, the resin beari

described in the'Japanese Laid-open Patent Publication HEl 7-65443 is,

shown therein, formed as below with the aimto obtain a self- allgnl ng
ability. The inner dianmeter of the bearing conprises the strai
portion for WRgsRE4Lt ear ance between the shaft and the 15 ?‘19%4\2/#1
crowni ng portion expandi ng gradually and*r adi al | y along the direction
fromboth the ends of the center portion to the end surfaces of the

bearing. Singegbsgan p*beﬁeacﬁh@%t@cmq,kx@ane}swaoﬁ@ W - +hE Iag sethi on
nolding die is fornmed of a split nold and provided with a structure i
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bearing is easily nolded. However, in view of ensuring a
the dinension, it is not preferable as a manufacturing no

hi gh accuracy of
|d to use such a

structure that the nests are extracted fromboth the sides. Consequently,
there should be 25 enpl oyed the die structure which allows an unitedly

nmol ded nest WO%BR644ken out forcedly fromone side only.
is renoved forcedly, it is apprehended tRat the resulting
splist or broken because a harder resin is used for

| f PEHEPIINHT® nest
-3- bearing is
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t he bearing. Mdreover, since a resin bearing is totally large in thickness,
it is feared that the accuracy of dinmension gets worse due to the shrinkage
after its nolding. 5 Al t hough there never happens such shrinkage
when the resin bearing is formed by cutting a solid resin material, the
manuf act uri riYO082E414 s rai sed because of the increased nmanufRBCRIRVPETEL eps.
Further, it is difficult to use a mass @roduction systemso that the

manuf act uri ng cost becones 10 hi gher. Hence, an object of the present
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and seizing of the shaft, and the pinch roller using the bearing. 15
Anot her obj ect of the present invention is to provide a bearing which is
excellent in accuracy of dinension and nol ded easily.-w thout being broken

and split,

and a

inch roller using the bearing. An even further object of

the present W 41%n is to 20 provide a bearing which enBEFEO&IRci ng
an abrasion of a pinch roller shaft and #eeding a tape stably, and the
pi nch roller using the bearing. Disclosure of the Invention 25
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t herearound and a bearing interposed between the shaft and -4- sl eeve.
The bearing conprises an inner cylinder and outer cylinder, the inner
cylinder and outer cylinder being interconnected with each other through an
i nterconnecting rib, and there is provided between the inner_cylinder and
outer 5 cyMOBE644 space with an opening toward at |east FGEBNPIEE,face.
Si nce the space generates an elastic act Bon, there never occurs any breaks
or splits in the nolded bearing when a nest is forcedly
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extracted in an injec?T?ﬁT?ﬁﬂ?ﬂ?ﬁT?ﬂﬂﬂmt—-Further, In the present invention,
a bearing for a pinch ﬂm I ses an i nner cylinder and outer
cylinder, and a space MI"ﬂHm cylinder and outer cylinder is
formed to open toward at I%east enes surface. By such a space, the
bearing for YOMAM4roller is given elasticity. The inner dPERIPY4HS t he
inner cylinder is made linearly straightWay in 15 the center portion

t hereof, and the dianeter expands gradually and radially fromthe center
portion of the straightway to both t & e #nfHtes to take a taper or
circular arc shape. The inner cylinder and outer cylinder are so formed as
to be interconnected with each other at either end portion

1. BvFu—SHAT38EThoT. AELABMILARY, Wi
AR LA L ORicP 2 < L b—% OREICHIN T 5 ZRERT T &
PR ETAV>Fr—5 AME. :
2. HRAMEABLIILEESNOERY 7BEC/ @ brand
BT Lo THAELES LRGN LT AEROBES | HRROY >
Fo-—3JHu2, | -
3. WELABLRMBIIEBNTEEFROEMEY Tick > THEBL.
MRZERE S OREICAN SR Z L2 BM LT3R ROWAES 1|
RROY VyFu—5HES. '
4. WRABMEABEIITRBIZBNTEESFOMRY Fick > Tl
L. REREBEORFEAN Sz 26T 5HROEH
BI1EEROVY Y Fu—S A3,

5. AELAELIZ 20 LOMBRIOERY Sz ko TR L, fiaz
REBHOBRHICHOSER I L2 HMLTIHEROBES 1 HRR O
¥yoFu—35mHls,

6. ARMIARLIIHBIZBNTERIFROEREY STk o THEEL,
EBiT. 2L EOMBRAIOEMEY 7ic ko THME LTHREEZRE®E O
WMERBMASEEIL2HBELTIBROBEHE |l HEROY > Fu—
S M.

7. WHRABFOABREDRBICBOTEBRE 2 L, EERO b Rifh
5 IREIC B > TEBHFICRA ICHET BT — X — R E e 1 PR
ELIEZ LABMLTIFEROBEE 1 H~F 6 HOWFhi | Hicd
BOYYFu—FHEE.

8. ZV—ARBREINhB Y 7hE, AAKILAT—FSE2HTERY —
TE, BRI YT PERYV—FLOMIZERTIMS 25N, §iid
WSIABEAELLRY, HRABEABELOMIZAR L —FD



20 through a radially exﬂ lmum”ﬂ[ﬂﬁmectl ng rib and provide the space
with an opening at the oth 5 WdllIMn a case, the i nner cylinder and
outer cylinder are so forned as to De fnterconnected with each other at the

center portion through a radially extending interconnecting rib and 25
provi de the WOMBRS4#t h openings at both the end surfaces of PERIPY7AMY8 and
outer cylinders. In another case, the inh®r cylinder and outer cylinder are
so f-orned as to be interconnected with - 5-
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each other by no less than two radﬂaliy.exténding i nterconnecting ribs
di sposed in the axial direction and provide the space with openings at both
the end surfaces of the inner and outer cylinders. 5 Brief Description of

the Drawings Fig. 1 is a perspective viewillustrating a preferable pinch
roller to whwolosReésd present invention relates. Fig. 2 is a VETAPTAIT8r 0SS
sectional viewillustrating 10 the first enbodi nent of the present
invention. Fig. 3 is a vertical cross sectional viewillustrating the
second enbodi nent of the present invention.
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Fig. 4 is a perspective viewillustrating a pinch roller in the third
enbodi nent of the present invention. 15 Fig. 51is a cross
sectional view taken along with the line A-Ain Fig.4. Fig. 6 is a cross
sectional view taken along with the line B-Bin Fig.4 Fig. 7 is a cross
sectional viw@9s26udtrati ng an 20 arrangenment in which a pCOaPI7edd7Ber
equi pped with a bearing of the present invention is nounted on a pinch

roller shaft. Fig. 8 is a cross sectional viewillustrating a bearing of
conpar ati ve exanples. 25 Best Mode for Carrying out the
| nvent i on 2/4
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In order to explain the present invention in detail, a description is nade
according to the énbodinents illustrated below. Fig. 1 and Fig. 2 show the
first enbodi ment of a -6- preferable bearing of the present invention.
In a_bearing 1, an outer cylinder 5 is disposed through the internediary of
a space 7 fowowshéus side an inner cylinder 3 in the axial drCEPY/04378 and
the outer cylinder 5 and the inner cylinder 3 is
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5 i nterconnected by a radially extended interconnecting rib 9 provided at
one end surface. The space has an opening at the opposite end surface to
the end surface with the interconnecting rib 9 to thereby take generally an
U-shaped formin section. The space expands radially toward the opening so
that a nol diwQg9s®é414die is easily extracted. Further, the POWERI7TE4FSet er
of the inner cylinder expands radially along the direction of fromthe
center portion to both the end surfaces so as to have a self-aligning
ability. Nanely, the central portion 3a has a diameter whose size allows to
forma certain clearance between 15 a pinch roller shaft and the central
portion 3a to take a straightway fogu/4till further, the inner dianmeter of
t he

Fig.7
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ﬁﬁneﬁlQianeter expands gradually and radially along the direction of f b2
bot'’h the ends of the center portion 3a to both the end surfaces to take
sectionally taper or circular arc 20~ lshapes therein. Wen the inner
surface of the inner cylinder 3 is forned to be taper or circular arc as
descri bed above, it may deflect angularly fromthe pinch roller shaft to
thus acquire a self-aligning ability. Consequently, the pinch roller are 25
able to easily conforma deflection of a capstan notor shaft to enable
keepi ng a steady contact with a r BERGRIRII@N . The bearing is el asticized
by its own structure with a space.

Bearing for pinch roller and pinch roller using the béaring

5 Technical.Field
The present invention relates to a pinch.roller and
bearing for the pinch roller for use in a tape driving apparatus
in a magnetic recording and playback unit such as a videotape
recorder, audiotape recorder and the like, and furthermore to
10 a pinch roller and bearing for the pinch roller able to be

inexpensive in manufacturing and feed a tape stably.

Background Art

Hitherto, there is used a pinch roller in a tape driving
15 apparatus in a magnetic recqrding and playback unit. Such a
pinch roller is requested to have a capability to feed surely
and stably a tape.running interposed between a capstan motor
shaft and the roller. In order to satisfy such a request, the
pinch roller is provided with a bearing having a self-aligning
20 ability to conform movably to a deflection of the capstan motor

shaft. Instead of a ball bearing previously used as this
bearing, nowadays a metal bearing and resin bearing prevails.
As such a bearing, there are presented the bearings in Japanese
Utility Model publication No. HEI 8-9447 and Japanese Laid-
25 .open Patent Publication No. HEI 7-65443. However, while it
makes it possible to reduce the manufacturiﬁg costs in these

bearings, there exist the following probems.



2 7- Resul ti.ngly, there never broken or split the nolded product when the
nest is extracted forcedly toward one end portion in the injection nolding
process. As conpared with a bearing wthout any space, which has a constant
wal | thickness defined by the 5 i nner di aneter of the inner cylinder 3
and outer dianeter of the outer cylinder 5, the bearing in the above

enbodi nent is provided with a thinner wall by the correspondi ng anount to
the space 7 so as to reduce an nount of shrinkage after the nolding and
secure ahi gh circulmtheymeTad bgmcing desoriidped Lhehreariobdem Japanese

Utility Model publication No. HEI 8-9447, there is a problem
that the pinch roller shaft mounted on the bearing is worn or
seized because of theé hardness of the metal material. The

5 abrasion of the shaft makes the clearance between the bearing
and the pinch roller shaft so larger as to prevent the pinch
roller from rotating smoothly. Furthermoré, the fine powder
caused by the abrasion is adhered to the apparatus and tape to
exert bad influences thereon.

10 Meanwhile, the resin bearing described in the Japanese
Laid-open Patent Publication HEI 7-65443 is, as shown therein,
formed as below with the aim to obtain a self-aligning ability.
The innef diameter of the bearing comprises the straightway
center portion forming a clearance between the shaft and the

15 bearing and the crowning portion expanding gradually and
radially along the direction of from both the ends of the center
portion to the end surfaces of the bearing. Since both the end
portions expands radially, if the injection molding die is
formed of a split mold and provided with a structure in which

20 the nests are extracted from both the sides of the die, the resin
bearing is easily molded. However, in view of ensuring a high
accuracy of the dimension, it is not preferable as a
manufacturing mold to use such a structure that the nests are
extracted from both the sides. Consequently, there should be

25 employed the die structure which allows an unitedly molded nest
to be taken out forcedly'frdm.one side only. If the above nest

is removed forcedly, it is apprehended that the resulting



10 1 with elasticity and hence any partial pressure is not applied to the
bearing so that an abrasion of the pinch roller and the bearing itself is
prevented. Fig. 3 depicts the second embodi ment of the present invention in
which a bearing 10 conprises the inner cylinder 15 3 and outer cylinder 5
which are interconnected in the center portion by a radially extending
i nterconnecting rib 9a and a space 7a which is disposed in the axial
direction and provided with openings at both the end surfaces. \Wen the
i nt er conndedaming iils 8pliis pusbrokerdo¢canse zdmndepasion igsused fabove,
both the end portions are equal to each other in elasticity. O her
const i t ut i e beamiagi.ondoradvedy aditnge R Fesin bearing is totally large
in thickness, it is feared that the accuracy of dimension gets
worse due to the shrinkage after its molding.
5 Although there never happens such shrinkage when the
resin bearing is formed by cutting a solid resin material, the
manufacturing cost is raised because of the increased
manufacturing steps. Further, it is difficult to use a mass
production system so that the manufacturing cost becomes
10 higher.
Hence, an object of the present invention is to provide
a bearing for a pinch roller which overcomes such disadvantages
of the prior bearings for a pinch roller and avoids an abrasion
andseizingoftheshaft,andthepinchrollerusingthebearing.
15 Another object of the present invention is to provide
a bearing which is excellent in accuracy of dimension and molded
easily without being broken and split, and a pinch roller using
the bearing.
An even further object of the present invention.is to
20 provide a bearing which enables reducing an abrasion of a pinch

roller shaft and feeding a tape stably, and the pinch roller

using the bearing.

Disclosure of the Invention
25 The present invention comprises a shaft for mounting
a pinch roller on a frame, a sleeve provided with a rubber roller

therearound and a bearing interposed between the shaft and



tﬁe‘sanp as those of the first embodiment, and then the sanme nunerals are
used for the same parts whose expl anations are obviated. 25 Fig.
4 to Fig. 5 show the third enbodi nent-of the present invention in which the
bearing 20 is obtained by providing the bearing 1 of the first enbodi nent
~additionally with a axially -8- expending interconnecting rib 9b and
thus interconnecting the inner cylinder 3 and outer cylinder 5.
Accordingly, a plurality
sleeve. The bearing comprises an inner cylinder and outer
cylinder, the inner cylinder and outer cylinder being
.interconnected with each other through an interconnecting rib,
and there is provided between the inner cylinder and puter
b cylinder a space with an opening toward at lealst one end surface.
Since the space generates an elastic action, there never occurs
any breaks or splits in the molded bearing when a nest is forcedly
extracted in an injection molding steps.
Further, in the present invention, a bearing for a pinch
10 roller comprises an inner cylinder and outer cylinder, and a
space between the inner cylinder and outei: cylinder is formed
1;0 open toward at least one end surface. By such a space, the
bearing for a pinch roller is given elasticity. The inner
diameter of the inner cylinder is made linearly straightway in
15 the center portion thereof, and the diameter expands gradually
and radially from the center portion of the straightway to both
the end surfaces to take a taper or circular arc shape.
The inner cylinder and outer cylinder are so formed
as to be interconnected with each other at either end portion
20 through a radially extending interconnectiné rib and provide
the space with an opening at the other end surface.
In a case, the inner cylinder and outer cylinder are
so formed as to be interconnected with each other at the center
portion through a radially extending interconnecting rib and
25 provide the space with openings at both the end surfaces of the

inner and outer cylinders. In another case, the inner cylinder

and outer cylinder are so formed as to be interconnected with



of spaces 7b are formed in the axial direction at one surface. The spaces
7b ‘each have its opening at the opposite surface to 5 t he i nterconnecting
rib 9b, and the wi dth of each space is ®ntarged gradually toward its
opening so that the nolding die nay be easily extracted. In case that the

I nterconnecting rib 9b disposed in the axial direction is enployed, the
strength of the bearing is raised. The nunber of the interconnecting 10

ribs 9b are not limted specifically, however, ﬁgeferably the ribs 9b are
posi t i oneéceaxth exfihdr ibi eravaless Cian imstadial bnisexterfingns and

advant ages, are the sane as_those, of the first enbodinen o] e sane
ref erence TR %"%ﬁ t%’CkF%G‘E’t%p?%%gsjarheab%r?él@\}]g%é%%g?%ﬁa?égns are
omtted. ,rovide the space with openings at both the end surfaces of the

inner and outer cylinders.

Brief Description of the Drawings
Fig. 1 is a perspective view illustrating a preferable -
pinch roller to which the present invention relates.
Fig. 2 is a vertical cross sectional view illustrating
10 the first embodiment of the present invention.
Fig. 3 is a vertical cross sectional view illustrating
the second embodiment of the present invention.
Fig. 4 is aperspective view illustrating a pinch roller
in the third embodiment of the present invention.
15 Fig. 5 is a cross sectional view taken along with the
line A-A in Fig.4.
Fig. 6 is a cross sectional view taken along with the
line B-B in Fig.4
Fig. 7 is a cross sectional view illustrating an
20 arrangement in which a pinch roller equipped with a bearing of
the present invention is mounted on a pinch roller shaft.
Fig. 8 is a cross sectional view illustrating a

_bearing of comparative examples.

26 Best Mode for Carrying out the Invention
Iﬁ order to explain the present invention in detail,
a description is made according to the embodiments illustrated
below.

Fig. 1 and Fig. 2 show the first embodiment of a



@5 o . The bearing for the pinch roller according to the present
invention is never linted to the above enbodi nents, and it is possible to
appropriately determne the positions—oé the axially extending

i nterconnecting ribs and the nunber of the axially extending

I nterconnecting ribs for interconnecting 20 the inner cylinder and outer
cylinder. Wth respect to such an interconnecting rib, there can be used
any one or both of the radially extending interconnecting rib and the

axi al |y expreferapletheaine st ther present inventiond tB @& boeprdngxilal |y
extendi ng i nterconnecting ribs 9b only without using 25 the radiglly

ext endi ng 3B FYAdmde L Bhisodispoed rmpegh (e intermeat ashiitat i on

of the interconpecting ribs, 9a an . . .
space 9 fcormegd outside an anner cylinder 3 inthe axial direction,

and the outer cylinder 5 and the inner cylinder 3 is
5 interconnected by a radially extended interconnecting rib 9
provided at one end surface. The space has an opening at the
opposite end surface to the end surface with the interconnecting
rib 9 to thereby take generally an U-shaped form in section.
The space expands radially toward the opening so that a mblding
10 die is easily extracted. Further, the inner diameter of the
inner cylinder expands radially along the direction of from the
center portion to both the end surfaces so as to have a
self-aligning ability. Namely, the central portion 3a has a
diameter whose size allows to form a certain clearance between
15 a pinch roller shaft and the central portion 3a to take a
straightway form. Still further, the inner diameter of the
inner diameter expands gradually and radially along the
direction of from both the ends of the center portion 3a to both
the end surfaces to take sectionally taper or circular arc
20 shapes therein.

When the inner surface of the inner cylinder 3 is formed
to be taper or circular arc as described above, it may deflect
angularly from the pinch roller shaft to thus acquire a
self-aligning ability. Consequently, the pinch roller are

25 able to easily conform a deflection of a capstan motor shaft
to enable keeping a steady contact with a rubber roller. The

bearing is elasticized by its own structure with a space.



ob. * -9- .Next, a pinch roller relating to the present invention is
descri bed based upon Fig. 7. Fig. 7 is a cross sectional viewillustrati ng
that the pinch roller using a bearing-rélating to the present invention is
i ncorporated into a pinch roller 5 shaft. The pinch roller 21 is forned
by nmounting a rubber roller 23 whose outer periphery is previously polished
on the outer periphery of a netal sleeve 25. The bearing 1 is positioned
Resultingly, there never broken or split the molded product when
the nest is extfacted forcedly toward one end portion in the
injection molding process. As compared with a bearing without
any space, which has a constant wall thickness defined by the
5 inner diameter of the inner cylinder 3 and outer diameter of
the outer cylinder 5, the bearing in the above embodiment is
provided with a thinner wall by the corresponding amount to the
space 7 so as to reduce an mount of shrinkage after the molding
and secure a -high circularity. The space 7 provides the bearing
10 1 with elasticity and hence any partial pressure is not applied
to the bearing so that an abrasion of the pinch roller and the
bearing itself is prevented.
Fig. 3 depicts the second embodiment of the present
invention in which a bearing 10 comprises the innerlcylinder
15 3 and outer cylinder 5 which are interconnected in the center
portion by a radially extending interconnecting rib 9%9a and a
space 7a which is disposed in the axial direction and provided
with openings at both the end surfaces. When the
interconnecting rib 9a is positioned in the center portion as
20 above, both the end portions are equal to each other in
elasticity. Other constitutions, functions and advantages are
the same as. those of the first embodiment, and then the same
numerals are used for the same parts whose explanations are
obviated.
25 Fig. 4 to Fig. 5 show the third embodiment of the present

invention in which the bearing 20 is obtained by providing the

bearing 1 of the first embodiment additionally with a axially



appropriately within the inner periphery of the sleeve 25. The stepped

pi nch roller shaft 29 secured to a frane 27 is inserted 10 into the
bearing 1, and the bearing is fixed theBeon by an end cap 30.-In the axi al
direction of the shaft, the washers 31 of synthetic resin are interposed
between the under surface of the bearing 1 and the step of the shaft 29 and
bet ween the upper surface of the bearing 1 and the end cap 30,

respectively. 15 There are provided predeterm ned axial clearances

bet ween t expeR®GERg IntaRFaneatial Fid Bbt apethuk J@ttreércqm@rlrmtaﬁd the

end cap 30, respectively. Fig. 7 illustrates the bearlng havi n
structure %%%ﬁhcwﬁlpﬁﬁrfianﬁdMHV%ﬁCY&h? BEati nGSCPRHLRG @hﬁb&ﬂﬁﬁﬁﬂétgre
avai | abl e.

of spaces 7b are formed in the axial direction at one surface.
The spaces 7b each have its opening at the opposite surface to
b the interconnecting rib 9b, and the width of each space is
enlarged gradually toward its opening so that the molding die
may be easily extracted. In case that the interconnecting rib
%b disposed in the axial direction is employed, the strength
of the bearing is raised. The number of the interconnecting

10 ribs 9b are not limited specifically, however, preferably the
ribs 9b are positioned at equal intervals. Other constitutions,
functions and advantages are the same as those of the first
embodiment and so the same reference numerals are attached to
the same parts whose explanations are omitted.

15 The bearing for the pinch roller according to the
present invention is never limited to the above embddiments,
and it is possible to appropriately determine the positions of
the axially extending interconnecting ribs and the number of
the axially extending interconnecting ribs for interconnecting

20 the inner cylinder and outer cylinder. With respect to such
an interconnecting rib, there can be used any one or both of
the radially extending interconnecting rib and the axially
extending interconnecting rib. It is admitted to use the
axially extending interconnecting ribs 9b only without using

25 the radially extending interconnecting rib, or it is enabled
to employ the combination of the interconnecting ribs 9a and

9b.



20

The pinch roller 21 wth the above constitution is installed

in-an appropriate position of a tape driving apparatus in a video tape
recorder and the like using the frane-2%,-and the rubber roller 23 is
di sposed in parallel to a capstan notor shaft not illustrated. In

operati on,

the rubber roller 23 is 25 bi ased by the capstan notor shaft
to feed a tape intervening between itself and the capstan notor shaft. The
bearing is provided with a space therein and further it is given a -10 -

10

15
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Next, a pinch roller relating to the present invention
is described based upon Fig. 7. Fig. 7 is a cross sectional
view illustrating that the pinch roller using a bearing relating
to the present invention is incorporated into a pinch roller
shaft. The pinchroller 21 is formed by mounting a rubber roller
23 whose outer periphery is previously polished on the outer
periphery of a metal sleeve 25. The bearing 1 is positioned
appropriately within the inner periphery of the sleeve 25. The
stepped pinch roller shaft 29 secured to a frame 27 is inserted
into the bearing 1, and the bearing is fixed thereon by an end
cap 30. In the axial direction of the shaft, the washers 31
of synthetic resin are interposed between the under surface of
the bearing 1 and the step of the shaft 29 and between the upper
sufface of the bearing 1 and the end cap 30, respectively.
There are provided predetermined axial clearances betweén.the
washer 31 and the step and.betweén the other washer 31 and the
end cap 30, réspectively. Fig.7 illustrates the bearing having

the structure shown in Fig. 1, however, any bearings in the

embodiments are available.

The pinch roller 21 with the above conétitution is
installed in an appropriate position of a tape driving apparatus
in a video tape recorder and the like using the frame 27, and
the rubber roller 23 is disposed in parallél to a capstan motor
shaft not illustrated. 1In operation, the rubber roller 23 is
biased by the capstan motor shaft to feed a tape intervening
between itself and the capstan motor shaft. The bearing is

provided with a space therein and further it is given a



sel f-al i gning ability because the inner dianeter thereof is enlarged
gradually toward both the end portions to sectionally take a taper or
circular arc shape. Hence, the bearirgl@onrforns novably to any defl ection
of the capstan notor shaft, 5 accordingly a stable f eeding of tape is
ensured and further it is not apprehended that any abrasion is caused by a
partial pressure. As apparent f romthe above description, according to a
bearing for a pinch roller of the present invention having 10 such a
struct ur e sdbf-dhisgnimgraloi/livygcbecadseutibe tyheénddiameterntberenfieised
wi th each other and a space is provided in the bearing so as to have an
_openi ng atentarged gratmadidd sowhaddooth the end portions to sectionally
take a taper or circular arc shape. Hence, the bearing conforms
movably to any deflection of the capstan motor shaft,
5 accordingly a stable feeding of tape is ensured and further it
is not apprehended that any abrasion is caused by a partial
pressure.
As apparent from the above description, according to
a bearing for a pinch roller of the present invention having
10 such a structure that the inner cylinder and outer cylinder are
- interconnected with each other and a space is provided in the
bearing so as to have an opening at at least one end surface
of the bearing, if a nest for the molding of the bearing is
extracted forcedly from the one end surface when molded, the
15 molded product is never broken or split because of the elastic
action of the bearing. An amount of shrinkage of the bearing
after the molding is so little that an accuracy of dimension
of the bearing is maintained. As mentioned above, the bearing
is easily manufactured without a fear of reducing a function
20 as a pinch roller and which enables decreasing a manufacturing
cost of the pinch roller. According to the above structure of

the bearing, it is possible to réduce an amount of abrasion of

the pinch roller shaft and feed a tape stably.

25 Embodiments 1 to 3
Next, in embodiments and comparative examples to

handle a pinch roller provided with a bearing of the present



'df’théipeaning, if a nest for the nolding of the bearing is extracted
forcedly fromthe one end surface when nol ded, the 15 nol ded product

never broken or split because of the =elldstic action of the bearing. An

S

anount of shrinkage of the bearing after the nolding is so little that an

accuracy of dinension of the bearing is maintained. As nmentioned above,
bearing is easily manufactured without a fear of

reduci ng a function 20

t he

as a pinch roller and which enabl es decreasing a manufacturing cost of the
pi nch rol | trvergton @nshapothas piwheret lgstpraevisied Wa theaconyenitional

possi bl e to reduce an anount _of abrasion of the
a}qu:in,J.:J.Qg respectivelg, 3R aRKrasiont §13fe) test is conducted

a tape st

10

15

20

25

individually. A bearing used in the test is made of
polyacetal-based resin, the bearings of the structures shown
in Fig. 1, Fig.2 and Figs. 4 to 6 are each used in the embodiments
1, 2 and 3, respectively.

The each size of the bearings is equally 3 mm in inner diameter,
7 mm in outer diameter, 7 mm in length and 0.9 mm in the height
of the space between the inner cylinder and outer cylinder. The
metal bearing shown in Fig.8 is employed as a bearing of the
comparative examples. There is used in comparative example 1
a pinch roller with the metal bearing of Fig. 8(a) whose inner
diameter is enlarged gradually toward both the end porfions,
and there is used in comparative eXample 2 anther pinch roller
with the polyacetal-based resin bearing of Fig. 8 (i)) whose inner
diameter is straightway. The each size of the bearings is
equally 3 mm in inner diameter, 7 mm in outer diameter and 6
mm in length.

The test procedure is according to the following
conditions. A biasing force of the pinch roller ag_ainst a
capstan motor shaft is set to be 1.5 Kgf, and a rotational speed
of the capstanmotor shaft is determined tobe 1270 r.p.m., which
is around seven times as large as that of playback mode in a
video tape recorder, and the direction of rotation of the
capstan motor shaft is reversed at intervals of fifteenminutes.

The experimental results are shown in Table 1.

pinch roller shaft and feed



hbxi;\[n enbodi mnents and conparative exanples to handle a pinch roller
provided with a bearing of the present

roller provided with a conventi onal
(life) test
of pol yacet al - based resin,
1, Fig.2 and Figs.

I nvention and anot her
bed2i mg respectively, an abrasion
i's conducted individually. A bearing used in the test
t he bearings of the structures shown 5
4 to 6 are each used in the enbodinents 1, 2 and 3,

pi nch

respectively. The each size of the bearings is equally 3 mmin inner

di anet er,

10

Table 1

Running time
equivalent to
100 hrs. in

actual unit

Running time
equivalent to
1500 hrs. in

actual unit

Running time
equivalent to
3000 hrs. in

actual unit

Comparative 6.5 um 8.0 um 20.0 pm
example A

Comparative 0 um 0.5 pm 1.0 um
example A '
Embodiment 1 0 pym - 0 um 0 um
Embodiment 2 0 pum 0 pm 0 um
Embodiment 3 0 pm 0 um 0 um

As seen from the above table, a 1little abrasion occurs

in each of comparative examples, however, there is never happen

any abrasion in the embodiments.

The reason that no abrasion

appears in the embodiments is likely because the bearing becomes

so elastic due to formation of a space therein that it is not

only able to conform to any deflection of a capstan motor shaft

but also not subjected to any partial pressure.

is made
in Fig.




7 mmn outer diameter, 7 mmin length and 0.9 nmin the height of the
space_hetween rhe-LnneL_cyllnder and outer cylinder. The 10 nmet al bearing

exanple 1 a pinch roller with the netal bearing of

" shown in Fw&ﬂS i S enﬁ'oyed as a bearind3of the conparative exanples. There

e ||

port I ons
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KL

Sngs is equally 3 mmin inner

dianeter is enlarged gradually toward both the end
‘and ther®e i's used in conparative exanple 2 anther pinch roller
wi th the pol yacetal -based resin bearing of Fig. 8(b) whose inner dianeter
is strai ghtway. The each size of thecﬁgé

di aneter,

15

7 mmin outer dianmeter and 6 nmin length. The test procedure is
according to the foll ow ng

1. A bearing for a pinch roller comprising an inner
cylinder and an outer cylinder, wherein a space is formed
between the inner cylinder and outer cylinder and provided with

an opening at at least one end surface of the cylinders.

2. A bearing for a pinch roller according to claim 1,
wherein the inner cylinder and outer cylinder are
interconnected with each other by a radially extending
interconnecting rib and/or an axially extending

interconnecting rib.

3. A bearing for a pinch roller according to claim
1, wherein the inner cylinder and outer cylinder are
interconnected with each other at one end portion thereof by
a radially extending interconnecting rib and the space is
provide with an opening at the other end surface of the

cylinders.

4. A bearing for a pinch roller according to claim 1,
wherein the inner cylinder aﬂd outer cylinder are
interconnected with each other at the center portion thereof
by a radially extending interconnecting rib and the space is

provide with openings at both the end surfaces of the cylinders.

5. A bearing for a pinch roller according to claim 1,



20 -eonditions. A biasing force of the pinch roller against a capstan

not or sha{l .5 Kgf, and a rotational speed of the capstan

m)tor sha“l“ﬂ"ﬂmll“m E to be 1270- rlf.m, which is around seven tines as

~large as thatc oft plxayback node in a video tape recorder, and the direction
of rotation of the 25 capstan notor shaft is reversed at intervals of

fifteen mnutes. The experinental results are shown in Table 1. - 12 -
Table 1
wherein the inner cylinder and outer cylinder are
interconnected with each other by no less than two axially

extending interconnecting ribs and the space is provided with

openings at both the end surfaces of the cylinders.

6. A bearing for a pinch roller according to ciaim 1,
wherein the inner cylinder and outer cylinder are
interconnected with each other at one end portion thereof by
a radially extending interconnecting rib and are further

10 interconnected with each other by no less than two axially
extending interconnecting ribs and the space is provided with

openings at both the end surfaces of the cylinders.

7. A bearing for a pinch roller according to any one
15 of claims 1 to 6, wherein the inner diameter of the inner cylinder
is straightway at the center portion thereof and is enlarged
radially and gradually along the direction of from the center
portion toward both the end portions to thereby take
sectionally a taper or circular arc shape.
20
8. A pinch roller comprising a shaft to be fixed to
a frame, a sleeve having a rubber roller on the outer periphery
thereof and a bearing disposed between the shaft and the sleeve,
wherein the bearing comprises an inner cylindei and outer
25 cylinder and a space is formed between the inner cylinder and
outer cylinder and provided with an opening at at least one end

surface to thereby give the bearing elasticity.



Runni-ng—ti e Running tine Running time equivalent to equivalent to

equi valent to 100 hrs. in 1500 hrs. in 3000 hrs. in actual wunit

act ual u”!“luuumllﬂmu it Conparativel5 -6.5 [err]m 8.0 [err]m
20.0 [erh kuumarative O [err]m : 0.5 [err]m

1.0 [err]m xarpl & ASEnbodi nent 1 O [err]m O [err]m

O [err] m Enbodi nent 2 O [err]m O [err]m O [err]m
Enbodi ment 3 O [err]m O [err]m O [err]mAs seen

fromthe above table, a little abrasion occurs
9. A pinch roller according to claim 8, wherein the
inner cylinder and outer cylinder are interconnected with each
other by a radiaily extending interconnecting rib and/or an

5 axially extending interconnecting rib.

10. A pinch roller according to claim 8 or 9, wherein
the inner diameter of the inner cylinder is straightway at the
center portion thereof and is enlarged radially and gradually

10 along the direction of from the center portion toward both the
end portions to thereby take sectionally a taper or circular

arc shape.



i{n' each of .conparative exanples, however, there is never happen any
abrasion in the enbodi nents. The reason that no abrasion 5 appears in the
embodi nents is |ikely because the bearilfy becormes so elastic due to
formati on of a space therein that it is not only able to conformto any
defl ection of a capstan notor shaft but al so not subjected to any parti al
pressure. 10 13 - CLAI Ms

Abstract

A pinch roller for a tape driving apparatus comprises

a shaft to be fixed to a frame, a sleeve having a rubber roller

5 on the outer periphery thereof and a bearing disposed between
the shaft and the sleeve. The bearing comprises an inner
cylinder and outer cylinder, a space is formed between the inner
cylinder and outer cylinder and provided with an opening at at
least one end surface. The diameter of the inner cylinder is

10 enlarged radially and gradually élong the direction of from a
center portion being straightway toward both the end portions

to thereby take sectionally a taper or circular arc shape. Also,

the inner cylinder and outer cylinder can be interconnected with
each other by not only a radially extending rib but also an

15 axially extending rib. Further, the inner cylinder and outer
cylinder can be interconnected with each other by both a

radially extending rib and an axially extending rib.



1. Acbearing for a pinch roller conprising.an inner cylinder and an outer
cylinder, wherein a space is forned 5 bet ween the inner cylinder.and
outer cylinder and provided with an opening at at |east one end surface of
the cylinders. 2. A bearing for. a pinch roller according to clai'm1, .
wherein the i'nner cylinder and outer cylinder are 10 interconnected with
each other by a radially extending interconnecting rib and/or an axially
extendi ng interconnecting rib. 3. Alb€ding for a pinch roller according
to claim15 1, wherein the inner cylinder and outer cylinder are
interconnected with each other at one end portion thereof by

Fig.l
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a'radially_extending interconnecting rib and the space is provide with an
openi ng.at the other end surface of the cylinders. 20 4. A bearing for a
pinch roller according to claim11, wherein the inner cylinder and outer
cylinder are interconnected with each other at the center portion thereof -
by a radially extending interconnecting rib and the space is 25 provi de
wi'th openings at both the end surfaces of the cylinders. 5. A bearing for a.
pinch roller according to claiml, 2/4 '

Fig.3
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" 14~ - wherein the inner cylinder and outer cylinder are interconnected
W th each other by no | ess than two axially extending interconnecting ribs
and the space is provided wth openings at both the end surfaces of the
cylinders. 5 6. A bearing for a pinch roller according to claim1, wherein
the inner cylinder and outer cylinder are interconnected with each other at
one end portion thereof by a radially extending interconnecting rib and are

further 10 interconnected with eachsg}ﬂer'by no less than two axially -
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exteﬁdipg i.nt erconnecting ribs and the space is provided with openings at
both the end surfaces of the cylinders. 7. A bearing for a pinch roller
according to any one 15 of clains 1 to 6, wherein the inner dianeter of
‘the inner cylinder is straightway at. the center portion thefreof and is

enl arged radially and gradually along the direction of fromthe center
portion toward both the end portions to. thereby take sectionally a taper or
circular arc shape. 20°8. A pinch roller conprising a shaft to be fixed to

a frame, a sleeve-having a rubber rg4l¥ey on the outer perlphery thereof and
- a bearing di sposed between the shaft and the sl eeve,

Fig.7
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wherein the bearing conprises an inner cylinder

a space is forned between the inner cyllnder and
provi ded with an opening at at
bearjng el asticity.

| eag
9. Aplnch @o

rface
ot y ﬁer;?%({)égl ng to cI )
t QMPlE
aral Y extend ng i nt S RARIA I B D UL AR LA e C] VLG

ﬂf&\pﬂ%ﬂ cyl i nder and
out er | i "der and

hereby give th
m 8 wher eij “{"l‘ iEW
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(57) Abstract

A pinch roller for use in tape driving
apparatuses includes a shaft fixed to a frame, a
slecve having a rubber roller around the outer
periphery thereof and a bearing interposed
between the shaft and the sleeve. The bearing
comprises an inner cylinder and an outer
cylinder and a space opening to at least one of
the end faces is disposed between the inner
cylinder and the outer cylinder. The inner
diameter of the inner cylinder is shaped into a
-| taper or arcuate shape which gradually expands
from a linear center portion towards both end
portions. The inner cylinder and the outer
cylinder may be interconnected by an
interconnecting rib in a radial direction or by an
interconnecting rib in an axial direction,
Furthermore, the inner cylinder and the outer
cylinder may be interconnected by
interconnecting ribs in both radial and axial
directions.




the inner dianeter of the inner cylinder is straightway at the center
portion thereef and is enlarged radially and gradually 10 along the
di rection of fromthe center portion toward both the end portions to

t hereb

take sectional Iy a taperor circutar arc siape:;
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