12202609 PI NCH ROLLER BACKGROUND OF THE I NVENTION 1) Field of the Invention
This invention relates to a pinch roller for a magnetic tape feedi-ng device
of a magnetic head 5 apparatus of a tape recorder or the |ike., 2) ~
Description of the Prior Art ‘A pinch roller for a magnetic tape feeding C
device, for exanple, of a tape recorder conventionally includ arotary '
~menber having a colum- or cylinder- 10 like.profile and a tuﬁi

made of a rubber material and fitted around an outer periphery of the
~rotary nenber. The outer periphery of the rubber tubular nenber of the

. conpl eted pinch roller assumes a barPINGH I R@LBERfiie with an internediate

. portion thereof 15 In the axial dirTectromrof—the pinch roller swollen a
little dianmetrically outwardly. The reason why the outer periphery of the

. rubber tubul ar nenber assunes such a barrel-llke erfI|e is that, where an

- axial internediate portion &4 ROUN o rically outmardly,

- the rubber tubul ar menber w || press nDst strongly at the swollen portion

t hereof against a magnetic tape so that |ateral -2- wi dt hwi se novenent

of the tape c§y be.prgvent ed therebyeson

This invention relates to a pinch roller for a

magnetic tape feeding device of a magnetic head

5 apparatus of a tape recorder or the like.

2) Description of the frigr Art

A pinch roller for a mggnetic tape feeding
device, for example, of a tape recorder conventiqnally
includes a rotafy member having a célumn- or cylinder-

10 like profile and a tubular memﬁer made of a rubber
material and fitted around an outer périphery.of the
rolary member. The outer periphery of the rubber
tubular member of the completed pinch roller assﬁmes a
barrel-like profile with an intermediate portion thereof

W 15 in the axial direction of the pinch roller swollen a (
little diametrically outwardly.

The reason why the outer periphery of the rubber
tubular member assumes such a.barrel-like profile is
that, where an axial intermediate portion thereof is

20 swollen diametrically outwardly, the rubber tubular
member will press most strongly at the swollen portion

Lthereof against a magnetic tape so that lateral



Bj the way, in production of such a pinch:roller as described above,
conventional ly a rdbber tubular nmenber is first fitted around an outer
periphery of a 5 rotary nenber and |s t hen ground at an outer perlphery
theregf by a grlndlng machine so as to fInISh the pinch roller into a
barrel-shaped-profile. In this manner;  a conventional pinch roller
necessitates-a step of grinding-an outer pepi phery of a 10 rubber tubul ar
menber -after the rubber tubular nenmber has been fitted around an outer
periphery of a rotary nmenber. Such an additional working step raises the

producti on COSth&tﬁwﬁbaChobehbﬁl ofCehdi 1gby. cBASbdcprebendeactRet-8by.
wor ki ng accuracy -of an 15 - outer. periphery.of a rubber tubular nenber will

deteriorate feeding of Bx thpewhy,t'ha prbdactbdbhevf sachganpibhchf robbes is
necessary to nmaintain grind stones for a grinding machine constantly to
fi xed concave anoudsscrhhpdsabosseocdnnghylona&&ylabonbbsrzeubular

conventional 'y requi red for production of pinch rollers. Further, different
grind stones arBepbgqi igdfisptviitsed pspppﬁeaa|og#er.peslaherubeﬁratubu|ar

nmenber s, an this raises robl.em t hat t ool nagenment -becones_ further
difficult. g -got aswwmﬁkﬁegFaaﬁE PNV R?IéRPng' %aH“oBPQEF BF’%HEeﬁYesent

| nvention. ;9 prghereof by a grlndlng mach1ne 8o as’ to f1n1sh the plnch
..roller 1nto a. barrel-shaped proflle.' l . |
In thls manner,.a conventional rlnch roller
necessltates a step of grzndlng an outer perlphery of a
-lO rubber tubular member after the rubber tubular member
has been fltted around an outer perlphery of a rotary
_ member. Such an addltlonal working step raises the
productlon cost of a plnch roller accord1ngly.
o Besides, because a low worklng accuracy of an
l5 ._outer”perlphery of a rubber tubular member w;ll
| _deterlorate feedlng of a tape by the plnch roller,
imanagement of tools 1s necessary to malntazn grlnd |
~ ’ . stones for a grlndlng machlne constantly to f1xed
| ) concave arcuate shapes. Accordlngly, ‘much labor is
20 l;oonventlonally requ1red for productlon of plnch rollers.
Further, dlfferent grlnd stones are requlred for various
) perlpheral proflles of rubber tubular members, and thls
.ralses a problem that tool management becomes further

dlffloult.



vide a pinch roller which elimnates the necessity of a grinding..step
.after assenbly thereof and can be produced efficiently at a*IOM/productlon
‘cost. In order to attain the object, according to the present invention,.
there is provided a pinch roller for aJmagnetic tape feeding devi ce, o
cenprising a rotary nenber having a colum-- or cylinder-like prafile, _anﬂ:
a tubul ar nenber nmde .of ‘a rubber material softer than the material of the
rotary menber and fitted.around an outer periphery of the rotary nenber,
the rubber. tubul ar nmenber having an equal t hi ckness of material over the
entire length-and circunference thereof, a portion of the outer, perlphery
of the rotary nenber around V$WMMARheOFumBErINMBNW&ONnen} ber is fitted
havi ng a greater dianeter.at.an intermedi-. ate portion thereof in.a _ N
direction of the axis of the pinch roller than that at opposite end

portions thereof. Thus, if the rubber tubular nember is fitted around t he _
outer periphery of ﬂﬁeﬁﬁnﬁﬂthﬂﬂﬁﬁw° tFR?pPBes?PFelﬁYePhé°BuF9rPESr|phery.

f th nper uhi o I len d [ di
axially i nt VA8 & BEBCHORALIAR NN SHIMLARLRE o %”%#’a%%ﬁ%v 2t S0 (he
- hery af-th bb hul h 4-
SUbstant .rliﬁ?’rf%aa%etﬁ Beel ¥y B miTY Rile A g, i e aég?#i‘f%?@d onty
by f|tt|ng aé???@lbﬁ%19ubﬁraPﬁGd”B?Gﬁ&gtfdﬁaéégé”y menber -+

_ In order to attaln the object, accordlng ‘to the

-present 1nvent10n, there 1s prov1ded a’ plnch roller for a _\;)
::magnetlc tape feedlng dev1ce, comprlslng a rotary member L
.hav1ng a column-'.or cyllnder—llke proflle, and a tubular.f. -
member made of a. rubber materlal softer than the material
of the rotary member and fltted around an outer perlphery
of the rotary member, the rubber tubular member hav1ng an
equal thlckness of materlal over the entlre length and
- c1rcumference thereof, a portlon of the outer perlphery
of the rotary member around Wthh the rubber tubular mem-
ber is fltted hav1ng a greater dlameter at an 1ntermedl--
ate portlon thereof in a dlrectlon of the axis of the
;plnch roller than that at opp051te end portlons thereof
Thus,'lf the rubber tubular member 1s fltted
around the outer perlphery of the rotary member, the proQ
'flle of the outer perlphery of the rotary member which is
swollen dlametrlcally outwardly at the axlally 1ntermed1—y
- ate- portlon thereof w111 ‘have such an 1nf1uence on the

- outer perlphery of the rubber tubular_member that



the rubber tubular member which has a uni-formthickness 5 of material

over the entire Il ength and circunference thereof, a grinding step after
a§senbly which is required in conventional technlques becomes unnecessary
As a _result, the pi nch roller can be produced very sinply. Besides,

troub esone. nanagenent of tools also 10 . becomes unnecessary.:

“Accordingly, the present invention can pfoki€de -a pinch roller which can be
produced at a reduced cost -and is suitable for mass production.- A specific . .
~enbodi nent of the present invention will now be-déscribed in detail by way
- of exanple wit nqaassunaeeraerw@q@nwlakxdhw@lnbﬂd?am%% © BRI EF. |

- DESCRI PTION OF THE DRAWNGS FIG 1 .is a vertical s i f r h |
“roller accordi ng to. a dincsg fé"fﬂ)d?:ﬁ’?fﬂhtr%]f ?ﬁel%r%%'gﬁi e 1‘%\2"0 0 p| nc -
FIG 2is. a SI r. view, s a_second enbodi mept of th
i nvention: FIG "3"‘ g, %%q‘glvh\ﬁge%‘%%vﬁw ?Hrﬂpe%‘c‘)dﬁ‘%’gﬁ rel?eel% e

755 Convent | ondiba ol el e e e ﬁ%%&%ﬁ% |
EMBODI VENT gRef etff et J‘%lFlt%e %n&f&@’é‘iﬁéﬂ“@ﬁd pé{‘fé;mﬁf)éi-&icé s shovvn.

The plnch roller shown 1ncl 1 IO- _
thereof, a grlndlng step after assembly whlch is

requlred 1n conventlonal technlques becomes unnecessary.
.As a result, the plnch roller can be produced very.
g\ :-..:.ZSLEPIY. Be31des, trouhlesome management of tools also
10 .becomes unnecessary. Acccrdlngly, the-present 1nvent10nu
can prov1de a plnch roller whlch can be produced at a o
:reduced cost ‘and 1s sultable for mass productxon.' |
A speclflc embodlment of the present 1nvent10n
:I_:w111 now be descrlbed in detall by way of example with

15 reference to the accompanylng draw1ngs._

BRIEF DESCRIPTION OF THE DRAWINGS

:FIG.-l is s-verticsl.sectionsI”view of a pinch

'_roller-scccrding'to a first embodiment of the present
: _invennionﬁ_"
20 . . _FIG,_Z is a similar'View_showing.a second3

 embodiment of the present 1nvent10n, .
o FIG.-3 is a s1m11ar vxew show1ng a thlrd
- emﬁodimenb;pf'hhe_present_lnventlon;,and-

'FIG;,4'isla;similsr view but-shcwing;s typical



tary nmenber 1 having a columm-1like or-cylinder-like pro- file, and a
tubul ar nenber' 2 nade of a rubber material and fitted around an-outer

‘peri phery of the rotary menber 1. After assenbly, the rubber .tubul ar :
nmenber- 2 is ground at an outer periphery_-tgereof by a grind stone 3 on. aJ
gfindi ng machine or the like so that it nmay have a barrel-1like- proflle e
“which an internediate portion thereof in a direction of the axis of the .
pinch roller is swollen dianetrically outwardly in accordance wi.th the
profile of a aammmnxrnnakupnnphrmblmpface of the grind stone 3. Now, .a
“pinch roller according to a:first embodi- ment of the present invention -
~wi |l be descri bedDETARLEDf DESCRIPTION OFGTHE Iﬁﬂﬂs ARBED (EMBQDIMENIWN in
“FIG 1 in- cludes a cylindrical rotary menber 11 nade of a synthetic resin
material, and a tubul ar nenber 12.made of a rubber material softér than t he
materjal of the rotarx menber 11.and fitted around ‘an .outer periphery of
the rotary menber efﬁé’&?ﬁlﬁaFFEaF°rSF§Py neﬁb&Panq%i9Q§¥wR%ﬂ%Pshaft

fitt hol 14 f ﬂ t th h al o :
e o donter ,aﬁﬁﬁoé%mﬁ Sraen 5 MG PR Fal é%ﬁﬁé?%eam:ipggﬁde 3pthe

S9TC eDrmeh e R, A Find 4 PRERhY RN of BV ERaRERRAXIO PR, " .

_ f11e, and a tubular member 2 made of a rubber materlal

land fltted around an outer perlphery of the rotary member

.1. After assembly, the rubber tubular member 2 is groundlgﬁj

at: an outer perlphery thereof by a grlnd stone 3 on a |

ygrlndlng machlne or the 11ke SO that 1t may ‘have a - |

barrel llke proflle in whlch an 1ntermed1ate portion
'h_thereof 1n a dlrectlon of the axis of the plnch roller 1s_

-swollen dlametrlcally outwardly in accordance w1th the

.proflle.of a concave arcuate gr;ndlng face-of the grind r

atoie 3. :; o _ e . _

| ﬁow; a plnch roller.accordlng to a flrst embodi-

" ment of the present 1nvent;on will be descrlbed with ref-i. .
erence to- FIG. 1. fhe'binch roller shown in FIG. 1 in-
:cludes a cyllndrlcal rotary member 11 made of a synthetlch
re51n materlal, and a tubular member 12 made of a rubber
.mater1a1 softer than the materlal of the rotary ‘member 11-

~ .and fltted around an outer perlphery of the rotary member
11. The cyllndrlcal rotary member-ll has a rotary shaft

' f1tt1ng hole 14 formed therethrough along an axis thereof

and has a’ palr



5 rotary. nenber 11 between the flanges 45, .16. The rubber tubul ar nenber
receiving portion 17 of the rotary menber 11 has a barrel-like profile
wherein a central; portion thereof in a direction of the axis of the pinch
rol-l g, presents a nmaximum outer. di anmeter and opposite.ends 10 present a
sane: ntnlnuntouter di anet'er. Meanwhile, the rubber tubular nmenber. 12 has
‘an equal thickness of material. over the entg re Iength and circunference -

t hereof as shown in phantontln FIG. 1, and has an inner diameter a little
smal l er than the outer 15 “di'aneter at the opposite ends of the rubber

t ubul ar menber afecnitem@nmukanf lEhgds My ridk eﬁqrmm appodife rarial t he
overall | ength of. the rubber. tubular nmenber 12 is a little smaller than '
the overal | - | ergpde &f tthe mﬂm nmplmrmétmeqfe-cemﬁ; Formubhen7. 20

Thus, if t'he rubber, tubul nenber 12 is fitted r tubul ar -
menber recei vi i | J'r'f" T qaft v ’d’c%trgpl?wte‘r?dbr 1f q’é‘ Btydl"ng el astic
def ormati on there '

fo; I f td bb bul
menber 12 |s cI BSde ’f“toc?ﬁ e(f(%‘lfﬁr{lﬁ’ Wtreeé(;btltlger ?l?ce E Flﬂﬁ%e;'u e{c%y%ttj ?Le

rotary ne l4ty, 4 f f ru _
menber 12 adapts ﬁ@:I"?en{%s‘fhlel pbre w en l?‘eet Itli{e]'%r (ét‘ﬁq 9’? ?% the -
outer * peri pher alyhAGk tn{b‘i{ﬁif z"!c!én&rrf‘gseﬁﬂrﬁ&ﬁrfﬁ'of %%ﬂz‘bf 'dé‘mﬁér -
-shomm insolidlinein FlG

: - 11 has a barrel-llke prolee whereln a ‘central portion

Zthereof 1n a direction of the ax1s-of the plnch roller

\‘{7' '.presents a maxlmum outer d1ameter and opp081te ends
10- present a2 same m1n1mum outer dlameter.-'
| Meenwhlle, the rubber tubular member 12 has ‘an
:equaifthiCkness'of material'overftheientirefleﬁsth and-
cirEQMferenee:thereof as showq*inebhantbﬁdih FiG, 1, and
‘has ad“ipher dismeter a little smeiler-tﬁen~the'quter
'_ié _digﬁeher'eb the opposite endetof"thefrubher'tubular-
| member‘receiViﬁéepertion 17 of'fhenrotarY'member 11;"
Fﬁrther;“theIOVerall'lehgth of5tﬁe‘rubber tubular5ﬁember
B N }. 12 is a 11ttle smaller’ than the overall length of the
|  ' 'frubber tubular member recelving portlon 17’.
20 'T:t Thus, if the rubber tubular memberrlz'iS'fitted'
'- dn£Q:£ﬁe'rubber Eubﬁlar_member.receiving portion 17 of
'fhetrotéry'ﬁémber'lllhhile'yieldirg elastic deformation
'thereof;réq'inper'cireﬁmferenfie19faee7cflthe rubber-
.““lubular”hémberrlz is:cidse1§'éentactedfwifh.theeouter

25 peripheral face of the rotaryfmember'li} As a3resu1£,



5 - \Wth such a constructien as descri bed above, machining by a
grindi ng machi.ne of the rubber tubular nmenber 12 after having been fitted
around the outer periphery of the rotary member 11 is unnecessary.

I nsteadthe outer peripheral face of the rotary menber 10. :11 need be
formed in a barrel shape in advance. However, since the rotary-menber 11 *
i s made of a. synthetlc resin material™ &and can thus be formed by nolding -
using a netal nold such barrel-Iike shaplng wi |1 not conplicate a working

e Paci 11 it MRS 4F PFe ~OPRRERIPRRR, ReSPELiRCedhule) "o
{ r oubl esone; {ERPICHR KR  ptOPL fe (4P gg e ©hbEAPH! RemBRM igdystkgnt! noo

producti on cost and |npro enent I clency” i-n: production o

rollers 20 th&agubier Ppdipéral | tasé webéoﬁ%fﬂltﬁ@éséﬂe Qraakbemf an |

out er peri pheral- face of a rotary nenber”according .to.the present i nvent i on.
i's not i mdihéd pFEf SPeCad i showe Dh whdusaeeﬂhomaenl.shom in FIG. 1.

but can be changed 25 or nodified in various manners. -8 FIG 2 shoms_
a. secorfil- enbodi merii tf - duzh pa csems tueehon oxs Wdeserbbedr abevy, nenber has a
different profile in outer peripheral face thereof. I'n particular, a

rubber tubmtmhmmwr e%eﬂmm@lmm&mmé’ of the rubber. tubular
‘member 12 after hav1ng been fltbed around the outer "
:.perlphery of the rotary member 11 is unnecessary.__"
N Instead,:the outer per1phera1 face of the rotary member ' \u)
10 'f11 need be formed 1n ‘A barrel shape 1n advanoe.'
However, since the rotary member 11 1s made of a
synthet1c re31n mater1a1 and can.thua be formed,by
: mold;ng using a metal mold. such barrel-llke ahaplng-
w1ll not - complicate a workxng step.. Aceord;ngly,ﬂrt is
‘15 apparent.that¢productlon of =& plneheroller.is;_
faoilitafed-as,Working.by a.zrinqinz.machine_isb.

- unneeessary,_and.bronbleeome managemenﬁ of tooleecan be
eliminated.and~re¢uetion in prodnobion cost and
improvemenh.in'efficieney in_produet;on_Of pinch:rollers:

20 can be attalned. |
” It is to be noted that the. proflle of an outer
perpreral face of a rotary member aecord1n¢ to the
'present 1nvent10n 1s not llmlted to the spee:flc one. of
o the flrsh embodlment shown in FIG. 1 but can be changed

25 or modlfled in: various. manners. :



5 of a rotary nenber 31 has such a profi-le that only an i nter nedi ate
portion 38 thereof 'is locally. swollen dianetrically outwardly while
opposite aX|aIIy end portions 39 present a uniformouter diraneter. The
swol lign portion 38 of the rotary nenber 31 may. have, for 10. exanple, an
arcuate cross-séction. Aso in the present enbodi-ment, if a tubular nenber.
32 made of. a rubber. material and having an équal thlckness of material over
the entire | ength and C|rcunference t.her eof |s fitted around the rubber

t ubul ar menber recervrn? po] trgn 37 of 15 ﬁ rotary geng 31,

outer peripheral face BFf@ £ BHFaP fefped 32 RFFPQBFeg tag Eﬁﬁg?ﬁﬁtialry
barrel- l'ike profile sim|l @ Y; 8 ghe flrs nF g ?escr bed above. .
Cbnsequently sHAYPRF128 WReE tﬁn b§° Pfﬁlﬂgﬁ 8L PR® B F ?E?n nmbodi ment .
20 t t ent ginventi-on
wherein a rota rgfﬁggmfﬁag&gé% ??E??HﬁgF?eFQ% EESPEFE in %uter per.i pheral

face thereof. H% Arfehiar! a4 rﬁbBHPbéﬁbh!HH|ﬁémﬁBFbEEQEQGEhH'ﬁGrQPBﬁ'9@ a7
of a rotary nenber 41 ‘around which-a r.ubber tubul ar 25 nmber 42 fitted

i.s formed sp asef OahBy€asyChedbefoBil Ras sudh ahsi-ofmeeahael olDytagn
presents a naxinum outer dianeter while opposite ends present ‘a sane

m ni_ mum out er dimteimediate portions38ethedeofhis nbscallby dseoklen
presentlng portion and each of the m ni mum di aneter
'dlametrlcally outwardly whlle opposzte axlally end
tportlons 39 present a unlform outer dlameter.; The
-&“/-' S :swollen portlon 38 of the rotary member 31 may have, for
.ib ‘example, an arcuate cross sectlon. :Alsqr;nFthe present
embodlment¢ if a:tubular"member.32 made ef e_rubber-'
'f-material and having an equaltthicknese of,meterialrbver
- the entire'1ength-andlcircumference thereof is_fitted
uround.thewrubber-tubular memberxreeeiviné-portipu 37 of
15 ;.the=rotary”membert31, the-quterlperipheral”feeerof"the
'”': tubular member 32 will preeent-a eubetamti§lly_barre1-
1ike.profile~similarly as in the first embu&iment
"\./ ! _ described'abeve. Consequently, 31m11ar effects can be
f atta1ned as in the first embodiment.,'

'_20,_'.: . FIG. 3 shows a third embodlment of the present
.1nvemtlon whereln a rotary member hae a further
d;fferent proflle in outer peripheral face thereof. In
partlcular. a rubber tubular member rece1v1ng portlon 47

‘of a rotary member 41 around_whlch a rubber tubular

25° member 42 fitted is formed so as to have suc@_a.profiie_



5 presentjng portions is |nterconnected by a straight |ine segnment.
Accordingly, also the present embodi nent can attain sinilar 'effects as in
the first and second enbodi nents. descri bed above. 10 . Wile
deseription is given above of the three different embodi ments ‘of the | i}
present invention, according to the present invention, it is net -always
necessary for ‘a rotary menber to have an @naul ar flange t her eon.. Further,.
while the rotary nenbers of -a 15 cylindrical configuration are .
illustrated, the rotary nenber may - ot herwi se be of such a colum-like = - ..
~configurati ort-!tanata xotixal pprisiordpresents melgcnimmlmtmsmpmweh the -
-rotary .nenber such that.it extends fromthe centers of .opposite upper and

| ower ~end f acthd e oprasiie QQﬁ%rBP?E#ﬂ)"era same jpininym \@uber A pinch rol ler
for a magneti g tape f eedi pg, de- -vice, ising a rotary_ nenber having a
~col um- or cytiamede 1T-| kﬂe%rldt .crr:c?ssdrﬁe%tt Nétt RAGERURABRELEr [ ybber

mat eri al softer th the terlal t.he ary Jepber - d fitted around
an outer per Bff ﬁ'%ﬂfﬁ‘ﬁ‘;httﬁe{ he BIPIPYR S14R85RS nenber

e e ﬁ%onrgwtst ittt -:ssémw&ﬂééem_
_ segment. " ' ' ' '
| Accordlngly, also the present embodlment can
:ahtazn s;mzlar effects as in the flrst and second
embodlments described above.'.' | | |
ﬁlO?”: o thle descrzptlon is glven above of the three |
_dxfferent embodiments of ‘the present 1nvention,
'*baccording to the present 1nvent10n, 1t is not always'-
'fnecessary for a rotary member to have an. annular flange
thereon. _Further, whlle the rotary’ members-of{a :
_15f Tcylindricel:eenfiguratiOn'ere*illustrated,:the rdtary
"henber:meyretberﬁise be of sueh.a celumn-like '
_ conff;uretfenfthat:a shefftisﬁformed:in an integral
:relebienehiﬁ'ﬁibh the robary'member sueh:that”if ektends : \“J.
from the centers of oppos;te upper and lower end faces .

20 T of the robary member. _



rptary menber ,around whi ch said rubber tubul ar nenber is fitted having a
g;eater di amet er .at an I ntermedi ate por- tion thereof in a direction of the .
isof said pinch roller than that at -opposite end portions thereof. 2. . A
pi ngh-yoller as sef-forth inclaimi, ‘whereiyp the portion of the outer
perlbhery of sdid.rotary. member around which said rubber tubular nenber is
fitted has a barrel-like profile. 3. A pinch roller as set forth in claim
1-or 2, wherein the portion of the outer periphery of said rotary nmenber :
around whi ch. saJﬁmanmmer tubul-ar nmenber is fitted has an arcuate profile in
section along the axis of said pinch roller. 4.. A pinchroller as set
forth in claim1 or 2, wherein the portion of the outer periphery of said
- 11- rotary nenber- ‘around whi-ch sai d rubber tubul ar menber s fitted
i ncl udes "an internedi ate dlanetrlcally outmardly swol | en portion and a pair

of - opposite unlforn1d|aneter R on ont| ous to sai d.inter
diametrically 5 outwardly?s chn rorf° R‘ﬁﬂ"rﬁﬁf"r Fars c;s’e‘fg 987 h

inclaiml or 2, :phere ortion of the o Ler,pest her Qf “sai d . Jotary
nmenber ar ound thtﬁeSa?ﬂmPﬁbﬁngtﬁbﬁ? rﬁeﬂﬁ%ﬁefs gv?Pgdahgg Y808 &%profiie
that a central poriigRebmiRE fPorftks! afa"G°tuBIAL Athilel Role’ U &

presents a maxi.
o rubber materlal softer than the materlal of the rotary

fmember and f1tted around an outer perlphery of sa1d ro-
"_vai - _fftary member, sa1d rubber tubular member havrng an equal
thlckness of materlal over the entlre length and c1rcum-f
-ference thereof. a portlon of the outer perlphery of. saldn
:rotary member around wh1ch sald rubber tubular member is
iﬂfltted hav1ng a greater dlameter at an 1ntermed1ate por—
.ﬁtlon thereof 1n a dlrectlon of the axis of sald plnch
.roller than that at op9051te end portlons thereof.
_ 2. A plnch roller as set forth in clalm 1,
, whereln the portlon of the outer perlphery of sa1d rotary--
f:member around whlch sa1d rubber tubular member 1s fltted
[.has a barrel 11ke proflle. . | K
_ o 3. A plnch roller as set forth in cla;m lor 2,
.whereln the portion of the outer perlphery of sald rotary
' member around'whlch sa1d rubber tubular member is fitted
.has an arcuate proflle in sectlon along the axls of sa1d
plnch roller..- : N ”.' |
| 4. A plnch roller as set forth in c1a1m 1 or 2,

whereln the portlon of the outer perlphery of sa1d

A T



out er dlaneter whi | e opposite ends thereof present a sane m ni mum out er - ‘

di ameter, and’in section along the axis of said pinch roller, the maxi num

- dianeter presenting portion and each of the n1n|nun1d|aneter 15 presenting ‘
_ Qortlons I's interconnected by a straight |line segnent. .6. * A pinch rollmw
ds set forth in any one of the preceding clains, wherein said-Totary nenber
‘has a pair of outer annular flanges forsreld at opposite ends thereof 20 * in
the axial direction of said pinch roller in a contiguous relationship to

‘the portion of the outer perlphery of said rotary nenber:around which said
rubber tubul &04enh&enbexn janagnd which Hadch ruhben tubyskammenber ois -

" ‘herei nbefore 5 descrlbed W th refere ce to,. and as shown in, Jf
acconpanyi ng ¢§cludes an intermediate dlametrzoal ¥y outwar

swollen port;on and a palr of opposxte unxform dlameter
portions contlguous to saxd 1ntermed1ate dlametrlcally
-5 : outwardly swollen portlon. ” | |
| 5. A p1nch roller as set forth in c1a1m 1 or 2,
.:f.whereln the portlon of the outer perlphery of saxd
'rotary member around whxch sa:d rubber tubular memberlls .
;fltted has such a proflle that a central portlon in: the S
flO; axial d1rect10n of said plnch roller presents a maxlmum |
N outer diameter whzle opposlte ends thereof present a
:tsame minxmum outer dlameter, and in sectlon alonz the
-faxls of sa1d plnch roller, the maximum dlameter |
'present1ng portlon and eaoh of the mxnimum d1ameter
15 presentlng portlons is 1ntereonnected by a stralght 11ne
'segment. | | | | ‘ | | .
| 6. A plnch roller as set forth in anrlone of the -
'_lpreoedlng.claxms, ‘wherein sa1d rotary member has a pair \“)
::of outer annular flanges formed at opposlte ends thereof
20:: in the ax1a1 dlrectxon of sa1d plnch roller in a
| .contlguous relatlonshlp to the portlon of the outer
- perxphery of sazd rotary member around whxch sa1d rubber,
'tubular member is fltted. - o -
| 7.- A plnch roller substantlally as herelnbefore
25'? described w1th reference to, and as shown 1n, the

accompanylng draw1ngs
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