1 2145999 "TAPE CASSETTE" The invention relates to a t ape
cassette and nore particularly to a tape cassette suitable for use for
recordi ng and.reproducing digital signals, for exanple a PCM (pul se code
modul ated) signal. In an ordinary tape cassette such as a standard type

t ape cassette'5 now wi dely used in which no |lid is provided at it
front opening portion, the tape cassette is provided with a tape-end

sensi ng nechani smfor sensing the end of tape winding or tape rewinding. In-
such a tape end sensing nechanisns, it islproposed el ectzmb'y g sense a
smal ™pi ece of aluminumfoil which is attached to, for J

tape beginning or end, or optical Iy to sense a transparent | eader tape
which i s bonded to the tape begi nni'EyPEICASSETTENe conventional tape-end
sensi ng neans or nmechani smto detect “the t ape begi nning or. end can eaS|Iy
be provided in suc Jor St because the above tape cassette casing -
has no lid provi deaFh mv?ré“ eﬁg&(?pté’nﬁr{@pi§asse%ﬁ)?w re L RAREIGRlarly §9 @ t ape
cassette i.n whaghcasettnauigblsi fpralsei for cenorelirigednd eeprofidihe diadl sigials, hen
recorded on ajtape a onto a PCM si gnal

recordi ng and fIr’epr gl n%b?g%girgg\tg&ggﬁ%u@e% %?s?usual |y extracted out of
the tape cassette, IR 38 qrgpnary depe(ceesette puahups @dstanddrdviype 12Pe cdssetté o

prevent Bi ngenpwi widely dasstin Whichh@ ﬁd keprobRIRUARANES FdAt bPediRg pbARSH %ﬁéend' ng-
e cassette casin upon_non- usé

ov\er/ the fr por
sult, it i stt%faueD ?ae’ss&%3 i PEHXF‘?Edt‘ﬁ‘tf‘ ACEPpOT g ¥EiRE ”’éﬂ'blf%‘ i°8PiRg t1HEans of
t*h non- 1 i ddeén@apeaumwmngamtmperrewthg)g alidat its front opening -

portion. However, 1§ Eudhsﬂdcggé eAl Lgnélnﬁtméchgmgpgv‘% ig PX (Pdggo%ea gPetc&nFﬁléy to

cassette be prOV|ded
i nvention thef@ses gralirirce %f @lap‘emems‘gétwluclcmpntamedgtoa fomekampleadha | i d

with thelbBid bapd bBegianihg @ptendpbi bpficalipto %&E%Eﬂaﬂ&aﬁa&t%ﬁdélfa%%ﬁgh a”d
transported OVSb fro% ﬁ%erh%%qrportlon of the cassette casing,

portions ext el MG FB 51T FPS INHPEPEY: 30 the tape cassette- further
conprising nmeans piThetcahventmpptape-and séraing theshsder POEHINMRS tO Betict Ehe

portions of t pfpecgég?ﬁrlilhﬁ or%td"hin easily be provided in such prior systems because

the above tape cassette casmg has no lid provided at its front opening
15 - portion.

" .However, in a tape cassette in which an -arialog signal is converted to
a PCM signal and then recorded on a tape and in which when it is loaded

o onto a PCM signal recording and reproducing apparatus, the tape is usually
_ \) extracted out of the tape cassette, the tape cassette is required to have a
20 lid to prevent fingerprints, dust, or the like from adhering to the tape

extending over the front opening portion of the cassette casing upon
non-use. As a result, it is quite. difficult to incorporate the tape-end

sensing means of the non-lidded tape cassette to.one havihg' a lid at its front

. opening portion_.' However, it is desirable that the above lidded tape
25 cassette be provided with tape-end sensing means.
. According to the invention there is provided a tape cassette

comprising a casing and a lid with the lid having a front portion, for
protecting a tape stretched and transported over a front opening portion of
the cassette casing, and side portions extending from the front portion;

30 the tape cassette further comprising means pivotally supporting the lid side

portions on side portions of the cassette casing;



2 a first aperture fornmed in a pivoting side portion of the lid; a second
aperturg fornmed in the cassette casing; and a sensor chip provided within
: te casing and form ng an optical path in correspondence with the
gpey ture and which crosses the tape 5 ‘transport path, the first
d/ apertures being ali gne@ when the tape cassette is in"a condition
pwhich the lid is in an open position and being non aligned when
the tape cassette is in a storage condition in which the lid is closed, so
that thErgcpsRtirgfarmes in p sivotiogeids pertion afithe dige condition and the sendo
chi p da seusvmadpettube Porime m&ﬁé@‘aéﬁtmsﬁ@,laadlo prot ect ed. Advant agetu 'sI y
a third apert fornmed in said si ortion of the |id:; fourth -
aper t uf oRr SR S yige) [nincuel plesflie; riiind, RO Rbmingary PSR cassette i s
i n t hepatbridicormeepaidensse witih thet degohd dpemutehancwhithldrosses pbsitapeon, the third
asid foibhih a8 s &l g_»esnd sbbiTufts 45 MR Bhed GhEY Lt Elpd AL 1 1 ‘the

condition of Use rom a sour ce a“tape cassette player can
ent er $3veetépdyin @ecwwwg# HF%U@)W“P‘H’E“H? l‘ﬁdéd“ﬁpr@e"eﬂ?a‘twc% apertures,

| Mpi NgseiAg nbh Qlighee wHeahettape takset b is mpe st&rag@eomnbh @R whiicH he tape
extendlhng 3CIO085 t he on! Hﬂﬁatlh path i.s 20 ﬁ’gﬁi ty and exit fromthe
casset s U8sion §IPRPG0EYHPRS Rl PHREY ?F??ﬁlﬁ‘eaﬁd £ o L8PS o i npinge
on | i gtnndidorsi daridv eheegsarsonf chipedisppredc adddnt theplcagestte Tasingniention is ¥
dlmgra‘;gggédtgally iI'lustrated by vvay of exarrple W|th reference to the - \/
acconpanyi ng drawi ngs, in which: - ' gure 1 is a perspective j,
vi ew of an Afitaiseaswelyos third zﬁ?é’%’ﬁ%é%f‘t"é‘e&dé‘cﬁatﬂ ﬁ@e Pareieeof eent i on; Figure

21is and.expl oded perspect|ve vi ew of the tape cassette shown in Figure 1;

Fi gure i h de view illustrati r}g %_Rjart of Figure 1; 30

Fi gure °"fr 3"?5‘8?5’%%5??%% sTafes ?gﬁf"f‘%’k on line IV-IVin Figure 3;
and Fi gbere s&idi tspa qassetieid in thet coditipeos pee twitie the dig in thesbperti ng a main
pegt of o &-\'tﬂéﬁﬁﬁd%ﬁd%%tHQggﬁuF@Jre'ark ﬁ;i(gure 1. Referring to the draw ngs

and flé ure e cassett can be | oaded into and used
by PG\ﬁhes?’Q'ﬁ'aQe“F@%ot?%“%gu‘ﬁhH’aftéﬂr%LRﬂnFlﬁ-"-"" of use light from a light

source in a tape cassette player can enter the cassette casing thrc_augh the

aligned first and second apertures, impinge on the tape, pass through the
tape if the portion of the tape extending across the optical path is
20 transparent, and exit from the cassette casing through the aligned third and
fourth apertures to impinge on light sensitive means of the tape caséette
player. _ : : W,
The invention is diagrammatically illustrated by way of example with ‘\J
reference to the accompanying drawings, in which:-
25 Figure 1 is a perspective view of an embodiment of a tape cassette
accordlng to the invention;

Fi 1gure 2 1s an exploded perspectxve view of the tape cassette shown

in F lgure l _ _
Figure 3 is a side view illustrating a main part of Figure 1;
30 Figure 4 is a cross-sectional side view taken on line IV-IV in Figure 3;
and |

Figure 5 is a partially cut-out perspective view illustrating a main

part of the inside of the upper half in Figure 1.
Referring to the drawings and firstly to Figure 1, a tape cassette 1
.35 can be loaded into and used by PCM signal recording and reproducing

apparatus (not shown). The tape cassette 1 comprises an upper half 2, a .

)



apparatus (not shown). The tape cassette 1 conprises an upper half 2, a
lower half 3, a front lid 4 and a back or inside lid 5 to protect a tape 6
stretched over a front opening portion of the cassette 1. Further, in.the
tape cassette 1, as can be seen in Figurg 2, a window 16 is forned t h
the upper hatf 2 and a wi ndow plate 16a of transparent 5 synt heti@i n
cl oses the window 16. Between the upper half 2 and the |ower half 3

i ncor por at ed lowet Wnalf 3, tar tnopp didedtandhee bick? br insigailid bftohprotect2a 2apesisound

which. the ta réchéd-wrpgoﬁmptgﬁg}gﬁ#W@{ﬁ@heﬁgﬁtgi The front lid 4 and

the™nside |id 5, provide spring 20, are rotat abldy :
supported on the UpfERerndn the tapgicaspette Jods caa be speqdn fiayrs D Windows el y
'Fpgnabl e or Cial)ﬁéfb{-rﬁe?] tﬁboh?ﬁtﬁéil&ﬁfeghﬁlfgz 3sl2d %mm_aoﬁrﬁw.?é dﬁd‘aﬁsp&gérﬁbt of .

ubricant annul ar washers and a evice, whichlis fgrneg a hu
br ake pl ét e fﬁ'ng?f&‘car%ﬁ‘%lfé" eggﬁhes‘ﬁﬂdﬂ‘ﬁ % e%%?"teﬁﬁrt,hea‘r'?pﬁﬁiwffegtﬁrgn%neyerase
preventi ng ndober half fhace tncorpbratedidn I8rmeetrpraparett sheat Chea lpaireet hatbsf 3.
Then, the uppglPaldund AL ﬁc?‘ﬁw iJ‘-%g%é”, %ﬁﬁﬂ?ﬁﬁ&@?&t's’%@@&i‘ e

engagi ng 15 projections 27 and screws 28 3 e tape cassette 1 thus
constructed if§onisdid, 4t3nd theyipsife did)Sqmaovided ek 4 ilid Soihrseripgeffhdareo
expose the L &@ea@bﬁ}ngi;ﬁh@?_eNQh?thef Mhart ZQéiﬁlni:Hbgltﬁ]Urtt?élﬁ 3040 hgezc&sge: L e
casing as,shown in Figure ri ng_non: ys e front |id ¢ e
ook i 4t o Sa Geahethls S sioegRler dn the @des it foBiere dFe bioiherp 2ok S
pggt ect bot h lubscéntoarinulardwedinersh2d,R4 sod fadrake dévichavhiapis formed by s ipbssi bl e
80— nspect t oy he, e g S f . waund on
the hubs 22 t r‘al(g%ég&teﬁég)tgﬁﬁaﬁ?}gréerll%fxpﬁ%vn\g%%g%%f’hgﬁ_Pﬁ?&%ag?n%}l}t@s eet 21.
Further in thHerevepdng meseherel7) apd @olidileek 48 arpiprowidsd dinnhet lowgs half 3. shown

in Figure 3, {ndh, tReIapseraiy  dh&thel Rver Hablr Rafe fRBSRGtNRN byok ifgr ough
lid side g)Ol’tIODS 9 of thﬁ front,lid 4, and two square apertures 13a, 13b
are respdtt i VEPIFCHANR2E oA SEIRYF 2Basi ng si de portions 12-. of the tape
cassette 1 so as tWhemnha bapeatassatité 11 thoe cahstvactbuds sspdatie fipet lidracandlOa,

100 shen Lhe bl i # e O B OBl oo hinkd RIS e 1
preferably neRRenifig perkipfpaf dhe casseiterepsing asestpwn ignfigupmd, wivle during
appr oxi mat el Ynon-usd)apRdfront lid 4 and the back lid 5 are closed to the dotted line
.20 position of F igure' 3, to protect both the front and the back surfaces of the
tape 6. It is possible to inspect the wound amount and the winding state of
the tape 6 wound on the hubs 22 through the transparent windéw 16 and the

\_ transparent sheet 21. | ' ; |

U Further in the tape cassette 1 according to this embodiment, as
25 shown in Figure 3, two squaré apei‘tures lﬂg, 10b are respectively formed
through lid side portions 9 of the front lid 4, and two square apertures 13a,
13b are respectively formed through casing side portions 12 of the tape
cassette 1 so as to communicate with the above .two square apertures 10a,

" 10b when the front lid 4 is rotated around an axis pin 11 up_wards' to be in the

30  open state. '

5 As shown in Figure 4, a sensor chip 14, which is preferably made of
transparent synthetic resin and has an approximately L-shaped
cross-section, is attached to the inside of each of the square apertures 13a
of the lid side portions 12 of the tape cassette 1 to introduce a light

35 therethrough.



cross-section, is attached to the inside of each of the square apertures
.13a of the lid side portions 12 of the tape cassette 1 to intr.oduce a |ight

er et hr ough. 4 Each of the sensor chips 14, as shown i

chip 14 is fitted into the 5

n Figure 4

{he front viewof - its attaching main part and in perspective view
/'5 which shows the sanme with the upper half 2 upside down, is )
such that a light incident surface end portion 14a of the sensor
square aperture 13a forned.through the

upper - si de &fach afditersgnsirdehipoiéi e stivroin Figure hehicbris ahe dtorp 14 | shf i tTed
into t EUre. s ' t | s 1 Lh hts Iight ™
Into tRep qvq&ea&ae@hgo@adﬁﬁarﬁaﬁg iaﬁgép%ugpe Wi stp.ﬁéée % LRich

~incident surface .end tion - ed _
i s bondBiEkmgame wikh 4he spperapalf 2ppside down, isatbrched sugh dhaf at

hal f 2 1ight enci@st QUrfadk Rnd poftSorf 1 GPEE Ak Seiedr dllp 14 B ttbd enteithiC

he upper
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[ hr ough th 1T t tape t It th. | _
Coner  WBIE, SFERhe OPR Emed 18Kk s SPRR' A o 52008 SUErPPRAD | ne {ape 6

i s tradgpwrthetl the sehser hée 34 lie tfivesh irdo rtbé | sqodriecapertide PiBat fopmed 4

c of the

sensor tﬁllyuah ]Vt\ﬁngﬁ&?ﬂtﬂtevﬁﬂy?trsehgﬁefrﬁMBﬂt jsggfaleé %ﬂrggﬁé‘gﬁﬁnzgﬁg &F\)ﬂogf Ig(r),g| !

15 - : e above tape cassette

r ecor difftsech o ribprsolaRe ARETAWSat3a issbanded senghita eide, surdacerddh deo

rdi ng and

reprodysé Mgsidd Surfsdd of GR&luppéRalf rONtThé isEnsbr ahth 109s BRpksdd fick of the tape ¢

-as 1 ught’ i nt.o 0 tate sh n F 1
oRDT L1 Mool ERiieeh HRih Raerivg pfver-8R Do e SpSHIreporoR e CaReL

d a light
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L

't ape- etrkrspord i payh2dn otherpwarda} esch of thet ssrisorochipens ds disposesiaslen ]'E aEe ﬁf t ge :
tape 6 r ' S ' .ol ne Lt t Si 0 oth side
tape 64,4 gﬁeﬁ]agegr ggttrg.gs %n%%ﬂetgrs Isadk g Hsh'd o eqfat pgo%gf._%n

portions o eni ng P on o casse

an opt it¢@|ofpkensansor (¢hin dérands!
el emenjportionM2.ch is provided in the recording and reproducing 2

As shown by
he papere apprtuetl 15k @ theecasinghsideni tti ng

5

appar at us, sses through the square aperfures 10a and 13a, .is introduced
f fplgm the i n%@n‘?’es f'ﬁgﬁp"eﬁﬂs“’;ﬁﬂfeﬁ {?nbg%é} 1540 ?H%:“gé%f rRGrding4 t her eint o,
r ef | ectesd reprotibeing @ppaatusomotshoivacas Used fedrexnrding aad gkprbdueingect i on

oo e PeaRaRraland SUCH) Qi AEL IR b PRS- S 24
el emenPreyight into the open state shown in Figure 1 and a light emitting element 7
and a light réceiving element 8, which constitute a tape-end sensing
20  apparatus to detect or sense the léader tape of the tape 6, are disposed at a
predetermined position outside each of both side portions of the front
opening portion of the tape cassette 1. '

As shown by an optical path 15 in Figure 4, light emitted from the
light emitting elemént 7, which is provided in the recording and reproducing
25 appafatus, passes through the square apertures 10a and 13a, is introduced
from the incident surface end portion l4a of the sensor chip 14 thereinto,
reflected on the reflection surfaces formed .on the angled relfection surface
14d and the reflection end portion l4c, passed through the tape 6 and the

square apertures 132, 10b and .is incidént on the light receiving element 8.
30 ~ When the tape 6 intersecting the optical path 15 is a magnetic tape
on which a magnetic recording and reproducing éu_rface is formed, the light
is interrupted thereby and does not reach the light_' receiving element 8, but
when the tape 6 is the transparent leader tape, light is passed through the
tape 6 and introduced into the light receiving element 8. Accordingly, the
35 leader tape can be detected by whether or not the light is incident on the
light receiving element 8. As a result, it becomes possible for the PCT

the tape 6
recei ving

7



30 Wien the tape 6 intersecting the optical path 15 is a nmagnetic
tape on which a_ nmagnetic recording and reproducing surface is forned, the
light is interrupted thereby and: does not reach the |ight receivi ng=e] enent
8, but when the tape 6 is the transparent.|eader tape, light is pg -

t hrough the tape 6 and introduced into the |ight receiving el enent
Accordingly, the 35 | eader tape can be detected by whet her or not the

light is inci g%%l %o?tﬂﬁg ahgr}Eplro%G@i' é 5{1&8 gto ts’%%cgrcﬁﬁ Uéératxoﬁ oRECOMES

possible for the . (tg recor repr duci ng atus 0 stop
i ts Técor di ngt?)ﬁ@’r'fé‘f olts @Htq ée\ffé?"? SPaATatio BXJthtMWr%‘@ tﬁﬂér%ﬁ@mnq)yand
detecting thetémpendhegi Nnni ng and. tape-end. When the tape cassette 1 of

this enbodi nent is n- use shown |n dotted lines in
Figure 3, the fr ontwrigf‘of%% &ge .18 gedil mﬁje’t“ﬁggiﬂ'fe\%t‘s H Hs PPNa58 EelSsed so
that in ®ssocBashewn it @otieidt linest incFiguoe Squhe draqelid W BsrotBied hGandftheach -of
the lid side Pwot' ARSLD aiZelfbP b 4R i Hhdce ot IS B S §ed O0 ||

13b of each of the ca3|ng ortions 8 tasset e
squar e apert uP8¥tyres 10agi0h Hﬁ§aﬁ'@3i"ﬁéh‘cé‘9éﬂ‘&jpwl% 9 atﬂtélsphadeelfz:mn pbetion

9. T[t)er ef or e, tvbequarei shanturss! Ilfiﬁ,;:!?);]tegﬂ eBEH 'of @Re %ééln@fstde%rﬁﬁﬁsg Qg of Ilg@ 14
can be preven at ched or 0 outsi de. . Since .
tthe sensor ch%%glg.gsg&t? V%tﬁtc; iSTERE f%erg‘l'rgﬁgggﬁ lé¥ nl“f'tseg?‘ﬁgl‘i?é’eb?d Phe tape
cassetteld, | the héfsl@cnqrblnnéndepmefqrentMmcmient ierthdekend sorfinotiégtofdhd 5
friom bei ng scgérseP eripOis Qm&@%ﬂn‘e ke B tl'lE'S@Fatc n?cpﬁr tdgl%a ?&1 §%1m GhLp 14

cannot  be scratch d or dirtied and hence t e apparatus isr
Furt her nore, i he tape cassette 1 is in a non-used condition the two

unalr e age][t ur es 1S}ince|t% sehsdrhehip i1d d;‘l ml&ﬂbédft%ﬁt % &ESoééﬁsdi’.Et%'Mﬁhé/ 12
i splaced fro e SguarLe u a of t ortions

20 . of the Pg%% ChRSsert ff‘éif {ﬁﬁ fﬁ%c]té?fhﬁ'? PaRkan %"’%\?alﬂ‘el'?ti“& eqtpd -
casi ng sitée pHom beisg seraiched ov demdgéxy fiohe the dutsidde Piaustthesensdr cheleby

dust Or the | kot beRerateRbder birfiBl 3Rl Fehdeld Uhabdifs iPRTiaERTSC L E 1.

Furt_hermore, when the tape cassette 1 is in a non-used condition the
two square apertures 10a, 10b of the lid side portions 9 are respectively
displaced from the square apertut'es 133, 13b of the casing side portions 12

20 of the tape cassette 1 and the square apertures 13a, 13b of the casing side
portions 12 are covered by the lid side portions 9, whereby dust or the like is
prevented from entering into the tape cassette 1.

CC



1. A tape cassette conprising a casihg and a lid with the Itd having a
front portion for protecting a tape stretched and transported over a front
" openi g porti te casing, and side portions extendi ng from

the f§ iﬂﬂ‘ﬁ‘“‘&ml] “m“‘ape cassette further conprising neans

pi vot i'ng tme 11 d sidesportions on side portions of the cassette
casi nys flrst aperture forned in a pivoting side portion of the lid; a
Second aperture formed in the cassette casi.ng; and a sensor .chip prOV|ded
within the cassette casing and forming an optical 10 path in :
correspondence with the second @pgmgre and mhlch_crosses t he tape f?'
transport path, the first and second apertures being aligned when the tape
cassette is in a condition of use in which the |lid is in an open position
aﬂd Eei Ng nAntapkigisstteiremprisingt apasingsael ddid withnthe 154 oa?igg aélondi t ihon in
uhn oh 08 bbfli ot BR6nE o Dtk ARG CREE SRS (PRSRIHES b I RSRE L1 LNe
casi ngopening pardioneaf. the cassetre raging,canssside portéansraxtenging fromatha 1, in which a
third gagf battfonks formed in said side portion of the lid; 20 a fourth
aﬁerture is forfred in the cassette CaSIQ€ and when sajd tape cassette is
i A t hetheotARetTasertss furthes, PermPrisiag mepns PiYqtally suppopyes thoMd 9% third and
fouat Ppcﬁ*pﬁ:h*sf Uh%ﬁdeaicﬁ'txahs%gﬁﬁﬁ,césbﬁ;aﬁzéﬁﬁgenent bei ng such t{t?t ||n the - \'Jn‘ _
condi tjQn .0 ape cassette player can
enter ?ﬁlmtasggﬁ‘feefl"%gé? H(Q rou %é%é&g&% atﬂl gr?téd first and second \_)a_
apertuaescondrﬁmertgleeémrmmntt@ps:asmbascasmg;@gn the tape if the portion of the

~ tape extRRgdirnghipChrBsRiel RitRiAl trfeal:aaattla ba%tﬁd %né%trﬁmg afipdei%i t fromthe
ﬁﬁsette casing through the aligned third and fourth apertures to inpinge
)

| i gPRthdB Foriespendenss, witly th&nﬁ@@ﬁ%épﬁr&g%ttdewbw&ygpsseséh% tape A tape

casset transpgorb plact)t thel fixst HRl seebRd APeftares bedﬁ@@ngmﬂwhanmdhé lkapsst rated with

refer egacses'\et;[tg 1% Qrei\ aar(::ocndmlpc(;j‘nn).‘Jih rtljge & a\%é}g?he lid is in an open posxtxon and

being non aligned when the tape cassette is in a storage condition in which

the lid is closed, so that the second aperture is closed in the storage
15 condition and the sensar chip disposed within the cassette casing is
protected. ' '

2. A tape cassette according to claim 1, in which a third aperture is
formed in said side portion of the lid; '

¢ C

25 a fourth aperture is formed in the cassette casing; and
when said tape cassette is in the condition of use with the lid in the open
position, the third and fourth apertures are aligned;
the arrangement being such that in the condition of use light from a light
source in a tape cassette player can enter the cassette casing through the
25 aligned first and second apertures, impinge on the tape, pass through the F}
tape if the portion of the tape extending across the optical path is
transparent, and exit from the cassette casing through the aligned third and 3
fourth apertures to impinge on light sensitive means of the tape cassette
player. '
30
3. A tape casse-tte substantially as hereinbefore described and
illustrated with reference to the accompanying drawings.




