SPECI FI CATI ON 2211818 MAGNETI C TAPE CASSETTE BACKGROUND OF THE
| N\VENTION 1. Field of the Invention: The present invention relates to a
magneti c tape cassette having a friction reduction sheet provided with a
ri b-shaped projection between a case and hubs respectivzgg torgpqants of
the cassette. 2. Description of thRerPrreCaiNtion A prior nét tfde
cassette of this type will be described with reference to Figs. 8 and 9. ¢
The prior magnetic tape cassette conprises a box type case conposed of é%
upper shell 1 and a |lower shell 2.1aid over the upper shell 1, a pair of
‘hubs 6, 6 .around whi ch a magn®AGNETICE TABES CASSETTESI ng rot at abl y supported
in the case 1, .and friction sheets 7, 7 being Inserted between the upper
shell 1 and the nmagnetic tape 5 or between the |ower shell 2 and the

magnetic tage 5. The friction sheets 7, 7 are formed by materials which are-

processed tBAEKAROEND PESTHE;ANVENIION of the friction sheet relative to
the magneti¢c tape s that the frict on between the friction.sheets 7, 7 and
t he nagneti&'tagéeﬁdd8gstﬁ8tI&@ﬁ@F&P@‘a static electricity. The friction

_sheets 7, 7. whi ' d at_t ide pf. th t shell 1 havi
{ranspar ent” pl ot 413 BRSTERET iy ven PraRe i EREeEs YRR m3EARK 1 BPERY: on

of ‘the ”agngéggekegehévfﬁglab§r99§f5¥egeduétion sheet provided with a

rib-shaped projection between a case and hubs resvectively

' ﬁé’ components of the cassette.
2; Description of the Prior Art:
A-prior magnetic tape cassette of this tyve will be
described with reference to Figé. 8 and 9.
The prior magnetic tape-cassette comprises a box
type case composed of an upper shell 1 aﬁd a lower shell 2
- laid over the upper'shell 1, a pair of hubs 6, 6 around
which a hagnetic tape 5 is wound being rotatably
supported.in the casé 1, and friction sheets 7, 7 being
,ihserted between thé upper shell 1.and the magnetic tape 'S
%g or between the lower shell 2 and the magnetic tape 5.

The friction sheets 7, 7 are formed by materials
which are processed to reduce a resistance value of the
friction sheet velative to the magnetic tape so that the
friction between the friction sheets 7, 7 and the magnetiq
-tape 5 does not gﬁnerate a static electricity. The

friction sheets 7, 7 which are inserted at the side'of the

upper shell 1 having a transparent plate 3 are usually




The friction sheets 7, 7 have-respectively a péir of convexed ribs 8, 8
made by an enbossed process and the ribs 8, 8 interpose therebetween hub
holes 9, 9 in which the hubs 6, 6 are engaged. The friction sheets 7, 7

i nter pose therebetween the hubs 6, 6,and the ma etlc tape 5 wound around
the hubs-6, & ARSBAERTSeickT het obhndgnenapeirid 1o e e dheIsetdound

In order nanel y d ndi ng.i s increased and the magnetic tape 5is
travelllng [ %%D%t%lfL ﬁ%l§%5eFVQQEIIing characteristic is increased by

reducing a cont ackyd rietipnohebenet ho b haVEol TRt ang e mangt i C

tape. To achieve t bnéd "aBov mat e St P
friction She@&ﬁvéxeé @ﬁ%i%ﬂPeé REakh®y it SnbBssdie® dr’HHé’é’@dah?rfé%! OUS

manners. -For exanple ere is a known cassette enploying the friction

sheet's. havi ngid ofigag eiREeF o EREVENOEwEERS RubBnvibshodr 9 Kaspagiduvel y
placed in a predetermi ned positions. Al though shapes of top portions of

these convexetle f hubls of, skeairte asagag@Ehat THef ffarieind i of OB heea®l ¢, round,
flat, pointed with an acute angle, |ongitudinal cross sectional areas of -
these convexinterbssecttentevetyelave theimgbe top6panid dhe anagnetlie apex.
The convexed ribs 8, 8 of the prior friction sheets have respectively the
single top nbapedhsw@unﬁ anound the bubs fpek ab hath instdes thersednetic
tape 5 and hubs 6, 2 6 are concentrated.to the sol e _apex which results
in redu0|rmyiﬂeﬁﬂﬁ% ?Qﬁc@aaﬂeﬁhé £aBS é ig Wﬁéﬂéb&ntHEdﬁFbs namely an

order w1nd1ng is 1ncreased and the magnetlc tape 5 is’
'&*/ travelling in smooth, namely a travelling characteristic
is increased by réducing a_coﬁtaci_friction between the
friction sheets and the_magneﬁicitaper |
‘To achieve the effect just mentioned above,
materials of the prior friction sﬁeets 7, 7 and. shapes of
“the ribs .8, 8 are improved in various manners. For
'exémple, there is a known cassette employing the friction
sheeté having elongate or round-conVexed'fibs 8, 8 which
are resnectlvely Dlaced in a nredetermlned n051t10ns.
\_ Although shapes of top portions of these convexed frlctlon
- sheets are somewhat dlfferent, for example, round, flat,
pointed with an acute éngle}llongitudinal cross sectional
"areas of these convexed ribs respectively have a éingle
top portion, or a sole apex. |
The convexed ribs 8, 8 of the prior friétioﬁlsheets
h&vé respéctivély the single top.portiqhs_each having the.

| soie apex so that load of the magnetic tape 5 and hubs 6,



8, 8 can not elastically support the hubs 6, 6 and the magnetic tape 5. The
ribs 8, 8 of the friction sheets 7, 7 contact with-the hubs 6, 6 o
substantially at- mddle portions in the |ongitudinal directions of the ribs
8, 8. The ribs 8, 8 a% the mddle portipns are easily bent_and weak in the
repul si V& REPcECNPFBYFAESS na? SH& DL 8aPEX RBEGE HRPYLER 3 the hubs

6, 6 th ic force ,of the rib 8 at the porti iving the Toad
T be TEHEERS. e AR EPhae B i OBt DI AETELY Thre TR B Owe

St T o BRIy LM ESLD P PRRRbO KT WP e, 610 B, 1,

proj ections, he o) portions

t her eof 1mi§€9ertti%. rt‘é%e”%ﬁ“?ﬂé""%:}lggbg,sé f&fcmg APdethah shey £ase, whep = -

the tape continuously trave of wound thefe occurs such phe€nomenon &

edges .of7 tBgn¥RGIClY Sthakhd RLBsNY, WBURKHIL LA €Eh1 15004 hedadiesor der
“wi nding or as the wound tape produces a stepped portion, so-called stepp&

drop.  Idoricthgphianormnal ohd i tweind 1 t Hers8eDehs Cot aphet ravwel B,urst ably and
i s daneged at the edges thereof to thereby obstruct a play and a record of
the taperte rSIBG/ARY8ORtTHRel WA OWditisnan abgecasallyt bentr andant
~invention to provide a nagnetic tape cassette having a friction reduction
sheet 3weak in the repudslive fhege.obProy idted Hehak itdre muigretd < 8t ape
cassette. It is another object of the present invention to provide a
magnet i @ agpbveatbet deatahigthef Rpbsi of rr Sdkdrs Gl atebs force of

the ribé's, 8 at_the_ggrtion regeiving_ﬁhe load willibe i
reduced at an early time so that;ﬁhe ribs 8, 8iof the 'L~Jﬁ
fricfibh sheets 7,.7icah not.eiasticélly sﬁpport‘the hubs
.6y 6. That is,'thelérpjections, namely the ribs-8..8
lose their elastiéity at the Ebé portioﬁs'thereof, and the
top portion-will-be stretchéd'ahd'flat. - _ -ﬁ
In any case, whéﬁ-the tape is continuously travelled
.6r.wOund there Qécﬁrs such.phenomenon as edges of the
magnetic tape 5 are not wound in order, so-called disorder
winding'or aé_tﬁe wound tape produces a stepped pértion,
so-called stepééd d;op.' ;f such phenomena will occur the | C/
magnetic tape-fravels_unstébly and is démeged at the edges
thereof to thereby obstruct é play and a record of the

tape 5.

SUMMARY OF THE INVENTION
| It is an object of the present invention to provide a

" magnetic tape cascette having a friction reduction sheet



enabling to hold stably the hubs at a normal position for a |l ong period of

time so that the resistancervalue is 10 averaged. It is stil

anot her object of the present invention to provide a magnetic tape having a

characteristic of superior order wnding and a superior travelling

charactesristic. 15 = . ' According to the present invention

there }g-prOV|ded a friction reduction sheet for a magnetic tape cassette,
. C

whi tcb I Elh o? ﬁoewvfrt@qetomfeﬂtgh I@Le&r?éttlef&: ﬁﬁiﬁx%t% Edﬁ@é’t‘@e' n
cont ac WI magnet | P (0] e casse e e ri awn WO O _nore
apexes. T T % tg'f tﬂ?’@iﬁ’&e’uﬂv‘?‘?ﬁ'/’e‘?ﬂ %?1 PREOVERE R ed

by provi d| ng aampgteic Ctapeecasaetetat maaf:mg d@dfmt:hlohh&'e‘ducﬁﬂdm sheet

reducti on sheet e etlc a present |nvenI|on
conprises a bofqﬁgig % gga%? B@E g sition for
| ower shell 124 aldngveyemlmi upﬁertmel soljthat p&he ofeéubtmﬂ;ﬁe Y@ lareo uisl
whi gly a nagneﬂé& éﬁiis wound bei ng accommpdated in and rotatably

supported ' by ase, ‘friction reduction sheets 17, 17 havi ng convexed
ribs 18, 18 being providedsstddd enether obdeskgnétthepprsant anvantion

inserted bet wea, t ReotagRetsC aggeéi% aRdpkhendppPRy %‘%haﬁ&ét@é%‘ﬁ‘i'& toe

magneti c tape 15 and the | ower characterlzed I n that. the convexed
ribs 18, 18 hafReIRKt | PEOPT, hVﬁPQFPEy And op 3por EPBRY1GF apes@velling
Anot her magnet ichdradteaissieid e not according to the 35 present

g Lo comrl ses 2 BNl B gase,CORase R Al eBh UIRSinio ANLs, | oper
magheti c tape Hirdweideing Emﬂu;mmnammmktfdnlshmet for a magnetic tape
cassette, which friction reduction sheet comprlses at least
one r1b, pos1tlonable in contact with the magnetic tape of
the cassette, the rib hav1ng two or more apexes.
20 : | The object of the present 1nventlon is achieved by
. ' providing a magnetlc tape cassette prov1ded w1th the
_frlctlon reductlon sheet. _
The magnetic tape cassette of the present 1nventlon'
comprises a box type case composed of an upper shell 11 and -
. 25. ' a lower shell 12 laid over the upper shell 11, a pair of
' hubs 16, 16 around which a magnetic tape 15 is wound being
aecommodated in and rotatably supported by'_the case, -

< - friction reduction sheets 17, 17 having convexed ribs 18,
_ 18 being provided at the side of the magnetic tape 15 and.
30 ' inserted between the magnetic tape 15 and the upper shell

- and between the magnetic tape 15 and the lower shell 12,
characterized in that the convexed ribs 18, 18 have
respectively a plurality of top portlons or apexes.

. Another magnetlc tape cassette not according to the
- 35 o present invention comprises a box type case composed of an’
- 'upper shell and a lower shell 32 laid over the upper shell,

a pair of hubs 34, 35 around which a magnetlc tape 36 is
wound belng accommodated in and

40



40 -4- rotatably supported by the case, and friction reduction sheets
33, 33 having convexed ribs 43, 43 being provided at, the side of the

~ magnetic tape 36 and inserted between the nmagnetic t'ape 36 and the upper’
shel | and between the 5 : nagnetlc tape 36 and the | ower shell: 32,
characterized in that end portions 44, 44 of the convexed rib 43, 43 Aare
respectively brought into contact mnth t he hubs 34, 35. The above %%ﬁ
ot her - objects, features and advantages of the present invention I
become nor er@batably supportad by dhe ( Fases oy Figlctien r redustiomaken

IDgA S\meg ngt sﬁaew:,t 93; hes AEPINGIYbRveLE@W 1SS .4 BRI saz%@ Uv@deg: athE
|

n_.expl ode erspectjye view 0
magnetic t g@ cﬁ% f’% - q”lﬁ%jto et %6?'[%%1 §T"aelf‘ﬁ§?"888 EEUF&“nd:hceo a
first embodmagnetdt ttmper agenandnvehei cuppeﬁf gsh2lls andr dssewiedri i add view

-~ tak I f Fi L
ecorre ponbinebi®! et sk i o Podef) licte’ cheRRiRRIRA NN
present invehatoendripprtiionss44a pddr spectheeconveredofrila 435i ¢8i @re

'~ reduction S?E?peétﬁggi‘i‘rdb&%u%% ri‘?ﬁ:’oetdlg%éaaogf WP Ere Hiflls affor:fg ng to the

present inven i'S a cross-sectl dhal” View
~taken along V-V of Fhg m/beyg. agd | @therpepba@@ﬁaie featnres and

'fr|ct|on ' advantages of the present invention will become more

.10 - apparent -'ftom" the following descfiption taken in
' conjunction with the accompanying drawings. '

BRIEF DESCRIPTION OF THE DRAWINGS |
o | Fig. 1 is an exploded perspectlve ‘view of a
15 magnetlc tape cassette shown from the bottom side thereof
'accordlng to a first embodiment of the present invention;
' " Fig. 2 is a cross-sectional view taken along II-II
of Fig. 1; ' ) o o '
' Fig. 3 is a plan view of a magnetic tape cassette
20 : - omitting ‘an: uppef' shell thereof ‘not according to the
- present invention; -

Fig. 4 is a perspective view of a friction
reduction sheet employed in the magnetlc tape cassette not
~according to the present 1nventlon, : : N\
.25' ' P Flg 5 is a cross-sectlonal view taken along V-V of
| | Fig. 4; - | '

Fig. 6 is a perspective view of ‘a friction
reduction sheet employed 1n a magnetic tape cassette not
accordlng to the. present 1nventlon,__

30 ' o ' Flg 7(a), and. 7(c) are respectively 1llustrat1ng
cross-sectional views of varlous rlbs of the friction
reduction sheets not accordlng to the present invention;

35 | - -5~



reductlon sheet enployed in a magnetic tape cassette not according to the -
present invention; 30 Fig. 7(a), and 7(c) are respectively
illustrating cross- sectlonal views of various ribs of the friction
reduction sheets not according to the present invention; 35 :

- 5- Eig. 7(b) illustrates a cross-sectional viewof arib of a friction
reductl?p sheet accordlng to the present invention; Fig. 8 is an expl oded
perspective view of a figor Ab) illustwapesia capescasséubaaihawnwfm@ﬂalua

of Fg o 10 cie°br frkgkic ceabeRilt abile A Tnt MY AR Rt |

t ape cassette dPVEREiPNgsent invention will be described with reference to

Figs. 1, 2 and 7b. Fi ret gEn‘@dim ékpDSded &ngéc{\w&goﬁw JEARE 1 rlor

cassette of a first ment . as ustrated in

i s efipl oyed | nmég&ﬁé';ll?a aP@cé’ra&/sﬁ%? Shav rﬁi-'@‘?b ﬁ&% &h eﬁ?é’fr
magneti c tape gagsette conprises a box type case conposed of an upper shel
11 and a |l ower shell 12.laid over p

ub- 20 ot opper £185. 51 35 BSFERPF TRRGE B0 BrERFER LR AP Foner
shells 11, 12, offulfigl68.16 around which a magnetic tape 15 I s wound bei ng
acconnndated in the case-.and rotatably
10 DESCRIPTION OF THE PREFERRED EMBODIMENT
L A magnetlc ‘tape cassette of the present invention
o - o will be descrlbed w1th reference to Flgs. 1, 2 and 7b. .
First Emggdlment (Figs. 1 and 2)
. o A magnetic tape cassette of a first embodiment as
15 ' _illustrated in Figs. 1 and 2 is employed in a digital
| record/play audio magnetlc tape cassette.
The magnetlc tape cassette comprlses a box type
: case-composed of an upper shell 11 and a lower shell 12
laid over the upper shell 11, hub holes 14; 14 and hub
20 ~ stoppers 13, 13-resbectively provided on the upper and
lower shells 11, 12, hubs 16, 16 around which a magnetic
tape 15 is wound being accommodated in the case and
| rotatably '

30



30 35 -6- support ed by t he hub holes 14 .14, and friction reductlon
sheets 17, 17 bei ng inserted between the nagnetlc tape 15 and the upper
~shell 11 and between the magneti c tape 15 and the |l ower shell 12. The
friction reduction sheets 17, 17 respectlvely have ribs 18, 18 each forned
by an enBeRR@Eted cb¥sthe Rupahples Adps 1M, and FRiGHQN meficii@een
ventilators 19, 19 in which the hub 16, 16 re engaged and have *.» =
f espect | #28§t8 ohlexkd B%FPgthSSFt?aebFﬁg’ieﬁé‘ tt taRe rﬁargnet\r{ ¢

‘tape 15 hubs 16 Th t f the rib br ought
inCo corf AN ERP: HPPRT ekt b 1SRAcPEE ﬁ{rbé"@% R ASAPS D magnet ¢

t ape cas t s he ribs 18, 18 have respectqvely a plurality -~
of top ﬁ%$ |€%% %?éggggégg%hﬂgh extend-along t he 'l ongi tudi nal -direction of

Lne fTiotion #RgURHIOR sfipetsadlesth dilebbs 3udi O /mapbEbbekdan passet e,

~when the two ri 18 are torne ict’i on reduttlon sheets 17,

17, a gapabet pesr h4g W@ch%&fﬁ%@rw Qn @MBYEsa8l broRiewd. Ofa l through
3 mm particularly of 1.5 through 2 mm .~ Furthernore, a hight ‘of a depth -

- formed e e tMbEPEXLS1 S SiESE 56| €ndethet ween tVénei Natér® 19 rds of
that of the apexes respectively fromthe surface of the friction reduction
: sheets 1179 il Wheichbahd, hifh of 1tehe fire caren erdagiednasikehave .
respectively convexed portlons at the inside thereof faced
the magnetic tape 15 and the hubs 16, 16. The convexed
perfiens.of.the:fibs are brpeghf into confact'with the _\J_
side surfaces of the hubs 16, 16, when the magﬁetic tape |
 cassette is assembled Thelribs 18, 18 have resnectively.
”'a Dlurallty of top oortlons or apexes which extend along
the longltudlnal-dlrectlon_of the friction reduction
sheets 17, 17. - | ”
In the aﬁdio.magnetic.tape cassette, when the two
_ribs 18, 18 are formed in the'friction reduction sheets
17, 17, a gap.between twoeapexes is preferable to have an.
interval ef.l-through 3_mm, particularly of 1.5 through.zl : o/
" mm. Furthermore, a hight of a depth forhed between two
apexes is prefei‘able to .be one .third or two thirds of that
of the apexes respeeti§e1§ from the surface of the
friction reduction sheets 17, 17.
The r1bs 18, 18 of the frlctlon reductlon sheets

extend in the entire length of the r1bs_18, 18 but may be

broken at the middle of the entire length provided that



extend in the entire length of the ribs 18, 18 but may be broken at the

m ddl e -of the entire | ength provided that 7 the ribs 18, 18 are brought
into contact with the hubs 16, 16. Conparative Exanple (Figs. 3 through 5)
An enbodi nent not according to the present invention will be
described with reference to Figs. 3 and 4 which is enployed in a |inear
t;uckiﬁﬁ,analog record/play audi o magneti c tape cassette. The nagnetic tape
cassette.of thi a case faqrned J in n..u per shel | (which is
omitted in Fi ga’@ Xépds’ésra@ a’:s%g? agr/ %ﬁ)ﬁ’ dﬁéeiém&?t&i'
from an openi nd6rovi ded at the front S|de of the case |s brought into
contact with a magnetic tape 36 to record magnetically a signal and

repr oduce t he S|gnal The nagnetlc tape cassette further include hubs 34,
35 around whi cles ratjive Example - w:¢a.--hro:wa-d friction reduction

sheet 33 which is inse ph.ﬁd Qﬂ’&&fﬂe?orm %cg’ﬁi t g8 I %?%etlc'

The friction reduction eet 33 1S rect angul ar th|n S
resin such as, ¥myensdan "éll:’po‘P?e@ﬁ?FéhEe@eWéﬁﬁt referenseaitte Bigs had and

pair of hub holgsiAen 42 B quga T 90§§§éa9ftﬁchﬁh% Shaledsredor@Pplay .
The friction reduction sheef 33 has S 43 each f or med EZ

abit
an emboss proc@Rdigf Q@P%ﬁlcsm?aﬁFFgﬁg§ m’%ﬁ ig tapp casset
section thereofofanthis ongpee has tzhechneg fssrdedt hey ebdyiigean hgppkyr shell

|nterpose there&ﬁ{mggnlth%mg%Qe%pl %% 4%)r1r§%y fciower shell 32. A
' record/play head a 1nserted from an opening provided at the.'
front side of the case is. brought into contact with a
© magnetic tape 36 to record magnetlcally a 51gna1 and

'reproduce the 51gnal._”

e

The magnetic tape cassette further include hubs 34, °

35 around ‘which the magnetlc tape 36 is wound and a -
friction reduction sheet 33 which is 1nserted between the
hubs 34, 35 and the 1ower shell 32. The friction reduction
sheet 33 is formed by a rectangular thin synthetic resin
such as, for example, polyethylene terephthalate plate, and

- has a bair of hub holes 42, 42 penetrating bosses of a pair
of hubs 34, 35. The friction reduction sheet 33 has a
plurality of ribs 43 each formed by an emboss process and
U - being substantially semicircular in the cross section
thereof and elongate in the long side thereof. The ribs 43

interpose therebetween the hub holes 42, 42, namely four’

- ribs 43 are oppositely arranged relative to the hub holes

42, 42 and two ribs 43 are arranged between the hub hoies -
and both ends of the friction reduction sheets 33. Each
end 44 of the ribs 43 arranged at both ends of the friction
reduction sheet 33 are disposed at a'position inside the
outer peripheries of the hubs 34, 35 so that only each end
44 of the ribs 43, 43 are- brought into contact with . the
hubs 34, 35 when the magnetic tape cassette is assembled.

-78_- . .



'ribs 43 are oppositely arrahged'relative to the hub.holes 42, 42 and two

ribs 43 are arranged between the hub hol es and both ends of the friction
sheets 33. Each .end 44 of the ribs 43 arranged at both ends of

reducti on

the friction reducti on sheet 33 are disposed at a position inside the outer

peri pheries.of the hubs 34, 35 so that only each end 44 of the ribs 43, 43

~are brough

cassette i
the end 44 thereof
the ribs 43¢nd34darkhegef t compbiedt mmbtham a35tfh@r nifdheg poritdenof

time witho
stret ched.

t into contact with the hubs 34, 35 when the magneti ¢ tape

’v‘-

*hercor Thamindh FSeR At fr SR A B o2, 855 2

So t hat

Uﬁ%é?ébfgsé hehﬁt 8«?&% ﬁ%i% o3 2lad fy@ﬁﬁr?erdﬁgg%ef%w%@% ei ng

I'S IS cause that eri

three walls

‘projected f3HmIheLP¥ .%tlcm Rerked of fHae withguth losdngh#bes edasidca
vel tex of therééi aBotRecerRayetink bh@ uimualﬂei

gﬂygﬁgnédncrease a .

rigidity of the rlbs 43 gonpar ed t'h e ri | of t he r rOV|ded at’
the central portionTBfS t&?quqﬁ?%np¥egﬂetﬁ ﬁﬁé eﬁﬂ?oﬁt 5

repul sive feneee ﬁemmsdpﬁojpaltetil feohxahp! cr&EtgonG):eAumeershrw;ﬂenl c
t ape casset}

B R W A

~of frictio

el ongat e rlbthtbreE|wealbetwe&hehebyhahereASe 42ragddatgamﬁ ¢heetuwgate

ub ol es 44 SSMPRESRCTH, S QARG |6 th e LBQIBELRTgRC R, Thel De

-.central portion of the friction reductlon sheet and obtaln_

a hlgh repulsive force. _
Second Comparative Example Fig. 6

A further magnetlc tape cassette not accordlng to
the present 1nventlont employs another type of friction
reduction sheet 33. The friction reduction sheet 33 has

" one elqngate rib 43'provided between hub holes 42, 42 and

a pair of elongate ribs 43, 43 provided between ends of the

friction reduction sheet 33 the hub holes 42, 42.
Eaeh-end-44 of the ribs 43, 43 is disposed at the

inside of the outer-peripherieS'of the hubs 34, 35 so'that

only the end portiohs 44 of the ribs 43 can be brought into

contact with the hubs ‘34, .35 when the magnetic tape
cassette is assembled._ The end portions 44 of the ribs 43
keeps their elastic tforce- dompared with the ribs 43
provided at the middle portion of the friction reduction
sheet 33 so that the ribs 43 can stably suppert the hubs
34, 35 for a long period of time without losing their
elastic force at the early time and without ‘being
stretched. - ' o

et
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i nside of the outer peripheri-es of the hubs 34, 35 so that only the end
portions 44 of the ribs - 43 can be brought into contact with the hubs 34,
35 when the magnetic tape cassette is assenbled. The end portions 44 of
the ribs 43 keeps their elastic force conpared with the ribs 43
provided at the mddle portion of the friction reduction sheet 33 so-that
't he r|b§/43 can stably support the hubs 34, 35 for a |long period of tine
wi t hout” I05|ng their elast|c force at the early time and w thout being
stretched. -9-MODIFZE| PMEN 2®) 7b) A friction reduction sheet

'33 e”D' oyed in the pr eﬁenfriéﬂf@ﬁ' %dﬁéél&? %‘?ﬁé‘éﬂ b@ﬁ Werh 169&@ &f¥¢ € thie
Frg 7 (b). The friction r uctrogésgeet 33 hav ous e of ribs in
)

cross -sect i onsPYREPREF iNVRNELGN Vi e fesperil ENSFe & Fi%ot

according to the(boesemhe mmﬂﬁhxuhrréaucﬁi$n4§hé@tnsd ﬁubét&atuahbytw@e .
trapezoid in.crgss, ection the friction reduction sheet 33

has a rib 43 h&Yi ﬁb ?w&naﬁgfgf gF%tﬁgn% %hﬁﬁﬁocﬁ which is substantially
sanme as that drsclosedIhnFEgg 72 (adnrdthe Erdctiofic redulction shest Badmeotti on

sheet 33 not *RE85 iRt 4 ERR Al AVERRIGES ad ' £ YAWTH: formea

substantially rn trran
_ substantlally in trapezoid in cross section, in Fig. 7 (b),-

the friction reduction sheet 33 has a rib 43 hav1ng two

apexes at the top thereof which is substantially same as

that disclosed in Fig. 2, and_in'Fig. 7 (c), the friction

" reduction sheet 33 not'according to the present invention
' has a rib formed'subStantially in triangle.
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Al t hough the invention has been described in its-preferred formwith a
certain degree of particularity, it is to be understood that many
variations and changes are possible in the invention w thout departlng from:
the scope thereof. Reference i's hereby made to co-pending U. K "Patent
Appl i cation No. 8906595.7 (published as GB-A-2212783), the matter for_,..
which. protection is clained being a friction reduction sheet for @/
magnetic tape cassette, which friction reduction sheet conprises a=hub
hole, within which hub hole, a hub of the magnetic tape -cassette

is . positionable, Xltixiuglanthe sinventionbhas been rasadibaed, in its
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magnetic ta cassette, which fri.ction reduction sheel conprises at”least 5
one rib, po §xaRfly e in contact with the nagnetlc tape of the cassette,

‘the rib having two. (Keﬂélféhc'@@seiher%by madeAtbr et-peﬂariazuctxonpaheat
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helght of -t he apexes.
frlctlon reductlon sheet comprlses a hub hole, w1th1n which
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hub hole, a hub of the magnetic tape cassette is . \-J_
'positionable, first and second rlbs, the respective, '
sdbstantiaily parallel,'longltudlnal axes of which ribs
~extend on oppos1te sides of the hub hole and a third rib,

the 10ng1tud1na1 axis of which extends across the hub hole,

one end of the thlrd rib being pos1tloned adjacent the hub

hole. ' '
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15 4: A nagnetic tape'cassetté conprising a friction reduction sheet

according to aim1l. 5 - A magnetic tape cassette conprising: 20
a box type case conposed of an upper shell and a |lower shell l|aid over the
upper -shel | ; a pair -of hubs around which a magnetic tape i's wound being

acconnndated in the case and rotatably supported by hub holes defined
respecgﬂyely in the upper and | oner shells; and a friction reduction sheet
according to CBBAEM8 2 or 3, the friction reduction sheet being inserted
bet ween the nagnetic tape and the upper and | ower shells. 30 6. .
A friction reduction sheet substantially as hereinbefore described
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the cassette, the rib having two or more apexes.

2. A friction reduction sheet according to Claim 1,
- wherein the ribs of the friction sheet extend
1o - longitudinally for the entire length of the friction sheet.
U . 3. A friction reduction sheet according to Claim 1 or

2, wherein the depth of valley between apexes of a rib is .
one third of a height of the apexes.
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4. A magnetic tape cassette comprising a friction
reduction sheet according to Claim 1.
5. A magnetio tape cassette comprisihg:;

20 ‘a box type .case composed of an upper shell and a

lower shell 1a1d over the upper shell;

a pair of hubs around which a magnetic tape is
wound being accommodated in the case and rotatably
supported by hub holes deflned respectlvely in the upper

&5/ - and lower shells, and ' '
' a friction reductlon sheet accordlng to Claim 1, 2
or 3, the friction reductlon sheet being inserted between
the magnetic tape and the upper and lower shells.

- 30 6. A friction reduction sheet substantially as
hereinbefore described with reference to and as shown in,
" Pigures 1, 2 and 7(b) of the accompanying drawings. . ’

7. ‘A magnetic tape <cassette substantially as

35 hereinbefore described with reference to, ‘and as shown in,
Flgure 1 of the accompanylng draw1ngs.
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