2225565 Pl NGH ROLLER ASSEMBLY The present invention relates to a2 565

roller adsenbly, for tape recorders, which includes a pinch-rotler support

menber resiliently defornmable 5 or . yieldable axially of a shaft of
a pinch roller so that opposite ends of the shaft can be received in a
pair of retaining holes formed in the sypport nember. Heretofore, pinch "~/
roll er assenblies or units 10 are known which generally conprise a

pi nch
‘and a

roller having a shaft projecting from opposite ends of the roller,

support

menber made of resilient synthetic resin and having a

pair of opposed sidewalls having pIReH' ROBLER' RE8rMBRY hol es receptive
15 respective ends of The Shaft of 1he pinch roller. The
sidewal I s are resilient|yrief oppabeator tiwdmaide spepatéd akbowad hginch
opposite ends of .the roller shaft to be received in the respective
retaining hol es. rRiilepriamsemtlyi,s emnpltiapeed riegotdpeasgsewhichi tin@ludes
Lai d- Open Publication No. 27606/ 1979. A conmon problemw th this

of the

Mbdel

prior arrangenentd i Pineh-rolies t sappardnamembare desbiientindideformedblee

shaft of the roller as peripheral surfaces of the roller shaft frictional

engage the Peri piR¥F alyisst

ends
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so that opposite ends of the shaft can be received
in a pair of retaining holes formed in the support
member.

Heretofore, pinch roller assemblies or units
are known which generally comprise a pinch roller
héving a shaft projecting from opposite ends of the
roller, and a support member made of resilient
synthetic resin and héving a pair of opposed sidewalls
having a pair of retaining holes receptive of the
respective ends of the shaft of the pinch roller.
The sidewalls are resiliently deformable or yieldable
so as to allow the opposite endf of the roller shaft
to be received in the respective refaining holes.
This prior art is exemplified by Japanese Utility
Model Laid-Open Publication No. 27606/1979.

A common problenl.with this prior arrangement
is that since the sidewalls are deformed radially
of the shaft of the roller as peripheral surfaces
of the roller shaft frictionally engage the peripheral

edges of the retaining holes until the opposite ends
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-2- of the roller shaft are received in the respective retaining holes,
t he peripheral surfaces of the roller shaft were often scratched or scored
especifal ty if the roller shaft is nade oﬂ“sygthetic resin. If the gap

i

bet wgen the sidewal s of the support nmember i“s”7i ncreased, it could mninize

t he anmount of deformation of the sidewalls. Wth such hypothetical
construction, however, the roller shaft tends to be renpved off the

ruction, houeve er shaft tends to be remved of .
retaining hol es, gnd diier elney t shadi froulded i yied C3H Nenthe Al

def ormation of the s I'T's to the optinmum Yet he ro _
made of netal in A4 £t nbPeB!, Othde put igHd a5 CduAPRLES BF (el IBATAN,

it is difficult to manufaCture the pinch roller assenbly at a conpetitive

cost. Wth the fogkapt ngepeolira@n afcAdiecdd ObraktokBaViedWecihlily aF aifeect
of the present invention to provide an inexpensive pinch roller assenbly in

whi ch opposite engislDér aspiafeh il haedeshd tsphthyvideregingesi nIf£akhkee gap
brought into the respective retaining holes in the sidewalls of a support
menber wit hout anyesweean cthersisiawad len dfhéhpesuppeoral membénces inictdesed,
roller shaft. According to the present invention, ther-e is provided a pinch
roll er assenbly siftagwld omigdmiize athapeamewnt df cdeformatgon of the
sidewallé. With such Ihypothetical construction,
however, the roller shaft tends to be removed off the
retaining holes, and therefore it is difficult to
determine tge amount of deformation of the sidewalls to
the optimum.

Yet if the roller shaft-is made of metal in an
attempt to provide an.increased amount of deformation, it
is difficult to manufacture the pinch roller éssembly at
a competitive cost.

With the foregoing pfoblems of the prior art in
wview, it is an object of the present invention to provide
an inexpensive pinch roller assembly in which opposite
\ ends of a pinch roller shaft of synthetic resin can be

brought into the respective retaining holes 'in the
sidewalls of a support member without any scratch or
score on the peripheral surfaces of the roller shaft.
According to the. present invention, .there is
provided a pinch roller assembly suitab;e for use in a

. « 3
tape recorder comprising:



-3- a pinch rol I er havi ng a synthet}c Fesin shaft projecting from opposite
ends of said pinch roller; and a support nenber made of resilient.synthetic
resin and having a pair of opposed si-dewal s having a pair of retaining-~

t hrough-holes for rotatably receiving sa+d3shaft of said pinch roller, Eﬁ}d

support nmenber being resiliently yieldable so as to allow the opposite-&rds
of said shaft of said pinch roller to be received in said .retaining

t hrough- hol es, respectively, said support nmenber having in an inner surface
of one of said sidewal | piaghi mebrret haryigydoove exnthelthg esdeenshaftdge
of said one sidewall and one of said retaining through-holes, said

i ntroducti on gPEQIE IR L™ GRROR LS fands akisigatPind gl ¥aromanse edge
of said one sidewall toward said one retainjng thrgggh-hole. Nhn¥Pother

advant ages, f eat ur es qBanGURPRh oﬁ?Wm@§]e€P§e0f°Fhe _ dddrPti nF¥AEPBRLG | |
det ai | ed descr (8Egn S PRELBECARRGT NS T/ ARG | FLORTEHS Boyshs 3
Do ot PR, P e FEOREL SFEb o PR 8! L™ Sok e BT RLERE9:85 e
?Lg""'ppg:;nf' ?h\%%{foﬁ?gfés%%téé{fdv'ﬁ%ﬂ BoPhOFN Qi s GSSEFP! YefiBRRAYI NY
being resiliently yieldable so as to allow the opposite
ends of said shaf£ of $aid pinch roller to be received
in said retaining through-holes, respectively, said
support member having in an inner surface of one of
said sidewalls an introduction'grOOVe extending betweeﬁ
an edge of said one sidewall and one of said retaining
through-holes, said introduction groove having a bottom
surface rising at a slope. from the edge of said one
sidewall towafd said one retainipg through-hole.
Many other .édGéntages. features and additioﬁal

objects of the present invention will become manifest

to those versed in the art upon making reference to the

detailed description and the accompanying drawings in W/

which - two preferred structural embodiments
incorporating the principles of the present invention
are shown by.way offiilustrativé'example.

In the drawings:

Fig. 1 is a perspé’ctive view of a pinch roller

assembly embodying the present invention;

§



N .o
-4- Fig 2 is an enlarged vertical cross-sectional view taken along line
II-11 of Fig 1; Fig "3 is a detail view, partly broken away, as viewed
along-line I11-111 of Fig 2; 5 - .- Fig4is aviewsinlar to Fig
1, but- showing a nodified pinch roller assenbly according to a second
enbodfnent; and Fig 5 is an enParged‘V%TticaI cross-sectional view taken
along line V-V of Fig 4. 10 The principles of the present _
i nvention are particularly useful when enbodied in a pinch roller assenbly

for a tape recorder. As sho in, Fi 1. and 2.. the pinch roller assenbl
conprises a pinch roller i ,2andfag§u§ g??gfg v #%ﬁ§i FEPBT - FOT Bt A
supporting the-p@IEW‘§éﬂéﬁ”aﬂong e “_q&ho%o%ﬁ rq.l IS conposed a
rolter body 2 of an elastoneric’ material such as’rubbber, and a synthetic

resin shaft 3 projecting #iom3oppesiat edggéi_ﬁ[ ofviten,e' réx#,_efy bad¥kén ﬁ%’%’s .a

The support nenber 4 is nmade of resilient syntheti'c resin a

- general ly G shapegls of Dsged a1, 1 iy i 110 & 1RAIOE @&ghqgizontal sidewal I s 6,
7 and a vertical internediate wall 5 extending between the sidewalls 6, 7

integrally tsherew th. Ty shdeés &S viewldinilar tHoheve 3,Pdut Whowing

projections 8, 9 _ _

a modified pinch roller assembly according to a second
embodiment; and |

Fig 5 is an enlarged vertical cross-sectional
view taken along line V-V of Fig 4.

10 The principles of the present invention are
particularly useful when embodied in a'pinch roller
assembly for a tape recorder. |

As shown in Figs 1 and 2, the pinch roller
assembly comprises a pinch roller 1, and a support

15 member 4 for rotatably .supporting the pinch roller
1. The pinch roller 1 is composed a roller body
2 of an elastomeric material. such as rubber, and
a synthetic resin  shaft 3 projecting from opposite
ends of the roller body 2.

20 The support member 4 is made of resilient
synthetic resin and has a generally C-shaped cross
section, having a pair of horizontal sidewalls 6,
7 and a vertical intermediate wall 5 extending between

the sidewalls 6, 7 integrally therewith. The side-

25 walls 6, 7 have a pair of projections 8, 9



-5- horizontally extending fromthe respective midportions of the sidewalls

6, 7 in a common direction. A distal edge 8a, 9a of each of" the -
projections 8, 9 has a thickness ladrger- than the remaining portion:>
The 5 two projections 8, 9 have in their respective small- thickness, g
portions a pair of retaining holes 15~ 11 in which the opposite ends of The
shaft 3 of the pinch roller 1 are to be rotatably received. Inportant, the
sidewalls 8, 9 have in their 10 inner confronting surfaces a pair

of introduction grooves 12, 12 each extendi ng between the distal edge
portion 8a, 9a kewizontakhiwni akhgndbng fgomltheTheespretvidietnbdpgrbbors 12,

12 serve to guide the opposite ends of the roller shaft 3 to the respective

15 retaining ®blERe gpdewalls 6,pjcHN Gf cameon ¢irekiQnon Hrébstali?
has a bottom surﬁti'ace 13 risi ngf at a slc%e fromthe edge portion 8a, 9a
toward the retaf®9%g 8ol e?21PL €2Ch efNROURES IRFEXANE pBmch’ r BASera 1 on

th t 9 4. th f 3a,, ,3b of 20 th |1
Shaft 3 fri ct FOFEFISAS erfRe™ t HehahorHom SSARIBIE%1 SPOT6IBR- t ng THE =
i nt roducti 2 t th | ecti 8.9 of

oppos o sPdeval s PgoIestipnd By 3 UL 1c et e ive gt 7
deformed or y'eéﬁ@%kﬁggéjlﬁbf%ié§§ r9||85125 of3h§££a§ning holes 10,

11 'in which the opposite ends of the shaft 3 of the

pinch roller 1 are to be rotatably received.
Important, the sidewalls 8, 9 have in their gu)
10 inner confronting surfaces a-:pair of introduction
grooves 12, 12 each extending between the distal
edge portion 8a, 9a and the retaining hole 10, 1i.
The introduction grooves 12, 12 serve to guiae ﬁhe
opposite. ends of the roller'shéft_3-to the respective
15 retaining holes 10, 11.  Each of the introduction
grooves 12 has a bottom surface 13 rising at a slope
from the edge portion 8a,_ 9a toward the fetaining
hole 10, 11. wWhen mounting the pinch roller 1 on
the support member 4, the end surfaces 3a, 3b of
20 the roller shaft 3 frictionally engage the bottom
surfaces 13, 13 of the introduction grooves 12, 12
so as to cause the projections 8, 9 of tﬁe'opposite
sidewalls 6, 7 of the support member 4 to be
.resiliently deformed or yielded'axially of the roller

25 shaft 3.
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-6- Designated by the nuneral 14 in Fig 1is a nounting hole

t hrough whi.ch an aftachment bolt is to be inserted for pivotally
attachi ng the support nmenber 4 to a franmé (not shown) nounted in the tape 5
recorder 'As the pinch roller 1 is pushed froma solid- line position in
the @'rection of an arrowin Fig 2-6mto the support menber 4, the opposite
ends of the roller shaft 3 are noved al ong the introduction 10 gr ooves
12, 12 with the end surfaces 3a, 3b frict- ionally engaging t he
bottom - surfaces 13, 13 t he i nfroducti on rooves Thi s

novenent of the roller. sﬁﬁFﬁg§a5§35e Yt n'eor Jj¥hohs 84 916f TH% dbpd§|te
d lls 6, 7 to be def d l.ded 15 f h

S8 net Sthelr ; emfrhﬁkﬁoﬁrﬁ“!gnéglfi.% st ¢ RN | & e Semenfnc palie
d f 3 h |
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holes, 10, 11, t rrfyeq_ﬂ' eglic@ns, 2@, &Y 56 §5d%%hk§ngn Zher%(é?)

their original free shape under their own resrilence esul t
opposite ends of fh@dgd.er shaft 3 are received in the respective
retaining holes 12, 12 of the side- walls 10, 11 as illustrated in dash-and

two-dot lines 25 in Fi gas2.thelhgsnéherpineh roligrpishes beem hotshgll-y
line position in the direction of an arrow in Fig
2 into the support member 4, the opposite ends of
U the roller shaft 3 are moved along the introduction
10 grooves 12, 12 with the end suffaces 3a, 3b frict-
ionally engaging the bottom sﬁrfaces 13, 13 of the
introduction grooves 12, 12. .Thi's movement of the
roller shaft 3 causes the projections 8, 9 of the
opposite sidewalls 6, 7 to be deformed or yielded
15 away from each other against their own resilience
axially of the_reller shaft 3. When the end surfaces
3a, 3b o‘f the roller shaft 3 is moved past the
introduction grooves 12, 12'and then arrive at the
respective retaining holes, 10, 11, the projections
20 8, 9 of the sidewalls 6, 7 recover their original free
shape- under their own resilience. As a result, the
opposite ends of the roller shaft 3 are received
in the respective retaining holes 12, 12 of the side-
walls 10, 11 as illustrated in ldash-and two-dot lines

25 in Fig 2. Thué the pinch roller 1 has been rotatébly.



nount ed on the support nenber 4. burfng this nmounting of the pinch roller
1, only the end surfaces 3a, 3b of the roller shaft 3 are in contact with

the introduction grooves 12, 12,'.while the peripheral 5 surfaces
of the roller shaft 3 are out of contact with the introduction g
grooves 12, 12. Therefore,- the pesi pheral surfaces of the roller ‘shaft

3 can be kept free fromany scratch or score. In the first enbodinent,
both the opposite 10 sidewalls 6, 7 of the support nenber 4 are provided

with the introduction grooves 12, 12. ~ In an alternative form

however, only moentédtbr bpposuppogitdawalbdes (4 owebusin@wehi$ monnyibg
provided with an _introduction groove 12, as shown in Figs 4 and 15 5. I n
this al ternativef enBtli mEmch | fqld ey efler aBnéyt hihet end pregjrdagesn 38 .of

t he ot her sidewal l upper sidewall) 6 is reduced in thickness at a portion
spanning bet wedh t BALLEF| yShakht rhl arepoini FFPHIRGhe Widiyi ﬁgﬁg

hole 10 and the, distal edge 8a. 20 In._ the odi t of Figs 4 .and 5,
since the otherlﬁEﬁﬂﬁﬁ?Ei Bn $§°%Yﬂ?|a95vo ﬁﬁg e gﬁneﬁpeofpﬁnghfrPHrough

3, like ref | 5. desi i | in the, drawi whi |
s descr | Bti onSVSLAARE | GF nERE | FOLNBE SRt T el | Bfer o] 411 1 goneatty ©
Alternatively, gniy '0fe O SAGEVRLL (PP&es 12, 12.  Therefore,

the peripheral. surfaces of the roller shaft 3 can

- be kept free from any scratch or score.

In the first embodiment, both the opposite . >

10 sidewalls 6, 7 of the support member-4 are provided
with the introduction grooves 12, 12, In an
alternative 'fOrm, howeQer,' only one of the 'opposite
sidewalls (lower sidewall) 7 may be provided with
an introduction groove 12, as shown in Figs 4 and

15 5. In this alternative embodiment, it is preferable
fhat the projection 8 of the other -sidewall {upper
sidewall) 6 is reduced in thickness at a portion
spanning between a SubStantialiy central portion
of thé retaining hole 10 and the distal edge 8a.

20 In the embodiment of Figs 4 and 5, since the other.
construction is similar to the embodiment of Figs
1 through 3, like reference numerals designate similar

parts in the drawings, while its description is

omitted here in the specification for clarity.
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%idemall) 6 may be provided with the introduction groove 12. As nentioned
above, an advant ageous feature 5 of "the present pinch roller
assenmbly is that the roller support nenber has in the inner surface of
at | east one of opposite sidewalls an introduction groove extendi ng between
an €dge of the sidewall and the retaimBmng hole and having a bottom
surface 10 rising at a slope fromthe sidewall edge toward the retaining
hole. Wth this arrangenent, when placing the opposite ends of the roller
shaft of synthetic resin | i

especti talnln hol es IS
possible 15 not only bgteﬁ?%Eéﬁ?fythé”ﬁﬁbngﬁeﬁﬁi su?%%%%ale(uPﬁér
roller shaft fro o] e, but to .reduce the co f
product i on. Acco;%?ﬁéwgﬁz Fh ﬁa %rep{%‘é*é%‘gt BELIHE osﬂ'tnérg HE\W&PPS
of the roller supgggg geq@er have 20 a pair of introduction grooves,
the opposite Y thé roller shaft can be pl aced in the retaining

hol es of the support membgg V\‘nét?%irélﬂ?é@v%é\% | aby £NesR;, nta oEoils Msfe;ture A

pinch roller assembly suitable use in a tape recor conpr|5|ng a)
A pinch rol ler hagengtiRe SYBHMEAC HHTICh Shafliepr oasséwﬂyfrm YRS t gnends

of said pinch
roller support member has in the inner surface of
at least one of opposite sidewalls an introduction
groove extending between an edge of the sidewall
U _ and thé retaining hole and having a bottom surface
10 rising at a slope' from the sidewall edge toward the
retaining hole.

With this arrangement, when placing the
opposite ends of the roller sﬁéft of synthetic resin
in the respective retainiﬁg holes, it is possible

15 not only to prevent the peripheral surface of the
roller shaft from any scratch or score, but also
_to reduce the cost of production. |
' According to another feature that both the
opposite sidewalls of the roller support member have
20 a pair of introduction grooves, the opposite ends

of the roller shaft can be placed in the .retaining

holes of thé support member with improved reliableness.
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roller; and b) A  support menber made of resilient synthetic
resin and having a pair of opposed sidewalls having a pai'r of retaining

t hrough-hol es for rotatably receiving sai.d shaft of said. pinch roller; said-#"
support nenber being resiliently yieIdabTégsb as to allow the opposite gnds
of said shaft Q; jd pinch roller to be received in said retaining =~ ™~
through-holes,—%@é@@?tively, sai d support nenber having in an inner surface
of one of said sidewalls an jntrt cti o] ndj t wegn_an .edge
of said one sidemaquénd onélokaggﬁdrkgpﬁgai%ége$§%§og%ﬁgﬁ§ﬁé%,Pors&ﬁa

I ntroduction ;grQo | tt ir g rising at a slope fromthe
edge of said oﬁg %i&%ﬁ%?ﬁ%%%ﬁg ?ﬁﬁ%?éﬁ%g%e ai ning through- hole. 2.. A
pinch roller assenblyjaccordi ngih@nCl AbMdr iHaWHENaSalFhSPPAEt LFRIRer
further has in an inner surface of the other sidewall an introduction
groove extendi nghalFet Weaid ttadle Ercmti bppdifiitsi ¢a | oFndshha obheeh
retai ning through-hole and having a bottom surface rising at a sl ope from

t he edge of sairdblddrgr axidewal | toward said other retaining through-hole.
1111111 1212171 121121 11211112121 * C L M & ‘

: b) A support member made of resilient

synthetic resin and having a pair of opposed sidewalls
having a pair of retaining'fhrodgh-holes for rotatably
receiving séid shaft of said pinch roller, said support
member being resii&ently yieldable so as to allow the
opposite ends of said shaft of said pinch roller to be
received in- said retaining through-holes, respectively,
said support member having in an'inner surface of one
of said sidewalls an introduction groove extending
between an edge of said one sidewall.and one of said
retaining through-holes, said introduction groove
having a bottom surface risiﬁg at a slope from thé edge
of said one sidewall toward said one retaining through-
hole. | : | \‘)
2.. A pinch roller assembly according to claim '

1, in which said support member further has in an inner

‘'surface of the other sidewall an introduction grooée

extending between an edge of said other sidewall and

the other retaining through-hole and having' a bottom

surface rising at a slope from the edge of said other

sidewall toward said other retaining through-hole.
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