FLOPPY DI SC CASSETTE LOADI NG APPARATUS The invention relates togathlbfp

di.sc cassette having a shutter. I'n such a floppy disc cassette, a head :

wi ndow is fornmed in'a pertion of the outer casing for exposing the disg_.to ;é

a magnetic head, the w ndow bei ng opened or closed by a shutter. Spri -

means may be provided in the 5 outer casing for biasing the shutt '

akls tinmes in the window closing direction to avoid risk of intrusion

dust and dirt into the cassette through the open window. There is therefore

a requirenment for magnetic recording ang/or reproducing apparatus in which

means are provided in the cassette holder 10 whereby the shutter is

cl osed automatically and | ocki ng neans are operated for |ocking the shutter

in the closed state uppoPp¥tmhEt CABSDT TR LERSSRIG APbEAthe cassette hol der,

even in instances where the magnetic drsc cassette 1s not provided with

shutter closing spring nmeans. According to the invention there is provided

a floppy di sc casHetineeriton redatep to aifloppyrdisitasettahavipg\w shattermagnet i ¢ di sc

therein, the casi OG0 10 r t t her eof for

openi ng or cl osi #gq"é‘hﬂéaﬁ‘gﬂadgcde‘g%%ﬁéé%‘%’ tagi!e?égsahﬁﬁdg\?v .‘ggﬁ)&?gﬁw g”%é’f‘r of .

paral | el shuaftide pytar casiggdfon expesieg tthedissetr omasratinheaddeheindeve edge

of each of tdyfngstayéﬁearorp&m&&sbyam&tetv?rsdrg@kmear%Vth%é Povitdtif&neasi ng, a

-proj ectison fornmed _on tFe 20 .shut}‘ter to engage with the shutter |ock thereby
i%h YeHBRitP

to retain tH¥ehHFRFEP offutten. ghidlntimRe Hudhe Jvindey Rigriag; s
cl osed, and directimast® avoid hisk edinteadiomgf West afd dieinsbyhd easset@itdrdughess
Dbei ng provi Q%g\ﬂﬁ%%i.&’bv& he connecting web of the shutter and being so
. pkowvi ded t hat €n the Cassette is inserted into a cassette player a nenber
of the cassette, plhgperiscthpaegtote s reguirement dfobsmagnrticuFerondirig aodfoon of t he

- cassette fragpidichassRlatfudiANMHick MeediB M8 praRidRISH the ddifett®FRaRrMOVES
t he shutlber to tgye§ osition il the head access hole is closed and the

“ projection &R ghuster; i§I"E‘?’?\églgfggwttiFPlb‘n%"%W%’ErmFWrWr?ﬁ?qent i on
~is di agr ammefor dackipg ithe usiuttar dd the viayedbtareapheesitracitbn tha sskerpanyi ng
a0 A S Ccomut A v SHREF e L RSB
cassette | omfssRitajsorataravided with shutter closing spring means. .
' ' According to the invention there is provided a floppy disc cassette
15 comprising an outer ca_sing with a magnetic disc therein, the casing
including a shutter mounted at one edge thereof for opening or clesing a
head access hole, the shutter comprising a pair of parallel shutter plates and
. a connecting web connecting together one edge of each of the shutter
plates, a shutter lock provided inside the casing, a projection formed on the
A shutter to engage with the shutter lock thereby to retain the shutter in a
position -in which the head accéss hole is closed, and a recess in the
connecting web of the shutter, said recess being provided only in the
connecting web of the shutter and being so provided that When the cassette
is inserted into a cassette player a member of the cassette player engages in
25 the recess and upon extraction of the cassette from the cassette player the
member engaged in the recess moves the shutter to the position in which the
head access hole is closed and the projection on the shutter is engaged with
the shutter lock.
The invention is diagrammatically illustrated by way of example in

30 the accompanying drawings, in which:-



Ibadi_ng'such a dii-éc"_casset'te; Figure 2 is an enlarged front view, ‘'shown _
partially in section of the 5 magneti c disc cassette of Figu 1, Figure
gi enl arged plan view thereof; Figure 4 is an enlarged partial front
i)

a | ocking nenber for the nagnetic disc cassette; Figure 5 is an

exp partial perspective view of a cassette hol der; 10 Figure 6.
is an enlarged plan view showi ng the nin conponents of the cassette S~
hol der; Figure 7 is a side elevation thereof; Figure 8 is a diagrammtic

pl an vi ew showi ng the cassette inserted halfway into the holder; 15

Figure 9 is an e'%‘lga?egédlsf BOPRTSRACEIVESHEWI PRPWING dIneckPriimeRb el 4 dische state

shown in Fi gHakértd acEbrdifigeiolibeiifvehtidhaftiadiBe icBssBt@NoNdiAY appaviiidrd shut ter
of the cassette in the opened state; Figure 11 is a diagrammtic plan view

showi ng t he!PRUOGEPTR 3 BAETFEHS0  fully into the holder; Figure 12 is a
di-agrammat i ¢ pl dfiguree@ is lroveniarged drardisd ew ehawt partialy imasecvimn dfriden t he

hol ders Fi gULgnetfh éigg\ﬁﬁss@tféﬂﬁil;ih%% gnbodi ment of a magnetic disc cassette.

according to The_invention in e afd pl an vi ews, 3 Figure 14 shows
essential porti JTGUEsF 3 ihan eRIpeRed RAAN view HgEeRS i ¢ di sc cassette in front,

plan and side VviEMere FiigdsH BnldRfddTaeHNEL fronBvidwWosl ABMRIACCmBMBEr Ydreiet he
magnetic disc cassette inserted halfway into a cassette holder; 5

Fi gure 15B T'897%tY 957 %ALY pl an vi ew showing the horizontal extension
resiliently engdftjignte fid én expledesigsartinl perspaitile dbwtdia cassiee heldesy der ;
Figurejd6 is a di ' ' WS Ehe, u%tg t magnetic

di sc cassette ag'!(-)%tg ;e?%ﬁ%%a'{ %E)Ig}r%g;p\%rgwe%& : {‘—lﬁggrf}rgg1 F{oggéts I :%;‘F anmat i c J M
pl an vi ew s¥aSeRtag heldersshutter of the magnetic disc cassette in the course

of closing the wWiad is a side elevation thereof;
F’igure' 8 is a diagrammatic plan view showing the cassette inserted
halfway into the holder; '
15 - F igure 9 is an enlarged front view showing the locking member in the
state shown in Figure 8; '
Figure 10 is a diagrammatic plan view showing a shutter of the
.cassette in the opened state;
Figure 11 is a diagrammatic plan view showing the cassette inserted
20 fully into the holder; - : .
Figure 12 is a diagrammatic plan view showing the cassette extracted '
halfway from the holder; | ' '
- Figure 13 shows a modified embodiment of a mégnetic disc cassette .

according to the invention in end and plan views;



Figure 18A fs a diagrammtic plan view show ng the state of cl osure of the
wi.ndow by the magnetic disc cassette shutter; and Figure 18B is a
di‘agrammati c pl an view showi ng the nmagnetic disc 15 cassette being @
extracted fromthe cassette. hol der. Fi gu.{e 1 shows™ a magnetic recor.di Nt
and/ or reproducing apparatus and a nagnetic disc cassette in per spective..

. o

THe~magnetic disc cassette is shown in a state ready to be | oaded into:the

recordi ng and/ or ?ﬁfr@chlﬁcéﬁagfs%%t?él%rugﬁé?w ghe?hd18erdby G2 r%'éSﬁéi d aREt Vview
of the magnetic disc cassette th a portion thereof clit away. 'Figure "

3 is an enl ar‘:@?&t‘ferlﬁrﬁm’%@\lﬁ"b?“dt%ge d’i%'cassette - Before proceeding to. ‘the

.description of theig@gnesA shbRsanda ngagracirRdtic QREr0ditss NBe appRiedicudisc )
descrlptlonlsf netic assetteAto be | oaded into

t he apparat us®® E‘re Pﬁﬁﬁgt’%f}f%ﬁ?gicaﬁe&gu SPFTcasing 1 of the magnetic

di sc cadsette 25 Figukei 358 oisneddiebrarymetiot PlenpViest isbewingt e dlorizantdie sha_pe_ '

of 2 subst antdhlrionS AANEht1}OhQusiRY 3kith f réoett 2 bHelsigRs Rheheldoirs 2

hand. A magnetic disc I s "accommodated for rotation within the outer
casing 1. At hPH’@r’centre of the magnetic disc 2, is a hub 4 having a drive -
shaft reception ap'egdrerlas ¥ al ﬁlaw"drﬁrhaﬁcl‘;ﬂbﬁrWe\dI’sh\tﬁm‘d’lﬁl‘ﬁé sHutted of e

magnetic 30 rec enncgc dtrt abou rodum ng appar at us is received. The hub 4

ks nount ed |r5n%9r?e eoﬂ? ta5| ng 1 so that the disc can be
rot at ed.19 ndi cat i rﬁ'ggurealﬂs i$ aadt@gperromaﬁedplen iew ushowlriae thr sbitder of thhe

casing 1 for dietidtdiftdcdstee 0 yniond c&jrséﬂf"dio@fngrmg%lﬁﬁ&»/traCkS recorded, on
the disc 2. The indicating neans 6 are nade up of di al indicati ng menber

8\ the 35 for Mere&h i adizgragmatiq H’&Pc"é?‘t‘ ﬁb"‘&’p"@rtf‘ﬁrséatt’ 7 ‘Rles‘é‘ekey
.slot. and a pdwhe iylndlﬁ»)lby’lghaﬂwa@ﬁgﬁgursg qeesfettwfhulﬂse msl liently engagl ng

with a serrated e‘t—"ggur%olﬁ & bo%aﬁr%(mggtar Ip?SI eﬁgr %g ou{%rggxgt c dtscl '

i ndi cating nenber era es 0 casi ng
wi ndows 192, x@ssette beingextreotedpixpmi thiel opsestpobelder-t he opposite sides of t he

disc 2. A.magneti¢;5g2d; 38o0 4 RRagRBARSL6rdi %Qlo?gre%PcSUuEInfgr SpsRds! N9

apparatus to be later described is introduced into one these w ndows
i n whi ch one 3fdemagpsticdisc cassrite iy erspectivie [ThgfRignetisyliss cossetlecldnosed.
The magneti c shead i3% siatdashdyned Heoldadas éntd MRgReebrding RAGlor aepiddagimgsi gnal s

~of plural st Ia'pl:araqasge? tg%?g %elgtarnl eci'l%rlg\éd f%n V1e8%_fttpng _mr%ré?itci,cﬁscs Qgsggtt%'
20 with a portion thereof cut away. Figure 3 is an enlarged front view of the
s disc cassette. = Before proceeding to the description of the magnetic
‘recording and/or | reproducing apbératus, description is first made of a
magnetic disc cassette A to be loaded into the apparatus. _
_ _ Referring to Figure 2, an outer casing 1 of the magnetic disc cassette
\=- 25 A is formed of synthetic plastics material in the shape of a substantially
~ square hollow plate of a size that can be held in a hand. A magnetic disc 2
- ' is accommodated for rotation within the outer casing 1. |
At the centre of the magnetic disc 2, is a hub 4 having a drive shaft
= ' reception aperture 3, in which a rotary drive shaft 47 of the magnetic
30 recording and/or reproducing apparatus is received. The hub 4 is mounted in
an opening 5 formed in outer casing 1 so that the disc can be rotated.
Indicating means 6 are provided on a suitable portion of the casing 1
for indicating the number of annular magnetic tracks recorded on the disc 2.
The indicating means 6 are made up of a dial indicating member 8 in the
35 form of a disc having an indicating aperture 7 like a key slot, and a pawl 11
having an engaging portion 1la resiliently engaging with a serrated edge 10

of a rotary gear 9 integrally formed with the indicating member 8.



A shutter 14 of sheet netal is nounted on the out er casi ng 1 for opening or
j-Rg the windows 12, 13. The function of the shutter 14 is g 10 '
the magneti c sheet 2 by preventing dust and dirt from i ntruding

e interior of the outer casing 1. The shutter 14 conprises a pair of
~parallel shutter plates 15, 16 having*a sufficient size to cover the - —
w ndows 12, 13 fromoutside and a connecting web 17 connecting one edge ofw+
each of the shytter plates 15, 16 to each other._  The shutfer_14 is novable
157" transver o Poud 1§ieak diken 7 §hF oSSR NEN Y MITHVE Lt &P ee1s, 16
engaged i rorreed $aregartia]ly pbsingwte iappbsitd sisiesle$ tbé didre2.0ua enagnasicng 1. On
. the botto I 0, id a 8/or 2 or sl APUES t8Beakie,f OF MEd

ext endi ng%%&?&gﬁgﬁeﬁﬁgﬁh gé(\ﬁ?’?%inag% {cﬁe_ gﬁuttgﬁ %E %‘z e.t I.gft and ri ght
di r ect i onsleserihadeiadatrrAuTadginte opg 1ot diegagentans Bywhishsene 3ide: 168 f or ned on
thedb nner iR&ancSe,Sc_bfdasle Q\ft]a dacﬁa&geﬁez i@le&b?§e'dl5fh6$maaﬁh<diié Hesd |39n150]1: t he ]
gui de grooves: is to hold the shutter, plate ro i sengagi n romthe
outer casiRyIeUL? FRFesEiBPHGGT TRk éﬁﬂgﬂg& s1902 S'Pﬁeprp%’??é s('i’fng f'ﬂ%gegl osi ng
stroke of coheergtictligforbded sn thet mimgnetdesimet 2out nent of edges 15A, 16A of the
shutter plates AN : q .Si P , : e¢lecesses
18, 18 as vi e\/\/e%§w1tjc% \gi%r'gf i@eéﬁwm%eﬁg%@tetgh% éﬁ%oggéfﬁ%l%%gnf%g stroke
of the shopeeingior ¢lesigetthe indewn)Zabist FBATuRAtien ghthenhvitesi eisddges 158,
16B of th%r&&é&‘tﬁé mAlgREEE séut L6y phdvRnting ilisthamldist ¢ons tAPSdiA§Fto18B of the
recesses 1 din Fi %ure 2. connect i ngﬁ\é\@ 17 of the

i :

ﬁ’ 8asvtje, h4651—{)|e
shutter 14°% SPHIIRT: 8 ©PBroWrT feRg9atondhe LHitep t* GPMGFETV &
| at er al eggealled shiittiehelates &5, tadiamiopgla séfficiers srel tofcolvie tivo mivedowisng web 17

51 oS, TR AR Ay gVl B gl o

21a. When thé shutter I'S nove gsure, ent €| s engaged
by a | ockithg $hwiirsr piakess dowr i tenesefe atherer i dhe gthuttes bhitier moysbleg 1. The

'. FC kitjmg n&ﬁﬁ%we,%&,j 8s VﬁgfédQE_Fﬁlgﬁrj%si Wi@ﬂihe'mu@ieiradlat%gqll ag eatggdémtihet It c -
pl astics an as 0_shown, i igyre conpri ses S rtjn ortion

B eaur ed t JoChiast Nroh® 7SR bt DatncsTitn B tos, S0iRy Poinad-o CObee bePon 10 24
cont i guousurfiatés bhahs rppesses 1§, (85 guide Gdcessd8have fgrraed ertendivd id4a
projectin 0, s t.he.. t;heshu r pl 16_0of. the
By e T e
viewed in Figure 2) for engagement by bosses 19, 19 formed on the inner-

20 sides of the shutter plates 15, 16. The function of the guide grooves 80 is to
hold .the shutter plate 14 from disengaging from the outer casing 1 during -
sliding of the shutter 14. The end of the closing stroke of the shutter 14 is
determined by abutment of edges 15A, 16A of the shutter plates 15, 16 with
left hand side steps 18A, 18A of the recesses 18, 18 as viewed in Figure 2,

25 whereas the end of the opening stroke of the shutter 14 is determined by
abutment of right hand side edges 158, 16B of the shutter plates 15, 16 with
right hand side steps 18B, 18B of the recesses 18, 18 as viewed in Figure 2.
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portion 23. A first inclinéd surface 25 is forned at about the centre of an,,
outer surface of - the paw portion 24 with a rising gradient towards the LY
free 15 end 24a of the pawl portion 24. A second inclined surface 26 o

the outer surface has a rising gradient towards the end 24b. Internedi at-
theXMirst and second inclined surfaces 25, 26, a cut-out or groove 27 is
formed in the outer surface for engagément by the bent end 2la of the
engaglng menber 21. A guide groove 28 contlguous to the cut-out 27 is

formed in the edge 1A 20 of the outer casing 1 where the | ocki ng menmber

22 is provi ded. Thaeopueating web 17 pfghe shuttpp dkiih gropptfgdefor 33dingr#87g he bott om

sur}‘acedof at.#m awz dS}'Q;erS\FH)Zl?m?Bne PatEfeﬂJe@@éz ngﬂogfetmer 38kih ql usld Bge the first
I'nCl I ne sSurt acge 0] ) i ased

T udel i o Eh BN oBheti i, bab 22 T, iBRed phdeatnd ey 2iia ralFFY cocy “of
the pawl poavingna dddnwardiyhbertdetxk 225. Whebethet $taitterhds pawnopest tfoon 24 is
formed Wi (fqgre/ %{a'b%ﬂtlﬁd%smh ﬁ'@gﬁ#ﬁ riy Bbmide bf s8flirgd ih Bnngaged a

pin 32 projectin rom the Trnner ces e ou casi ng im-ting
t he el astlcnm\ﬁéﬂéﬁhe ggterigasipay portion 24. At the centre of the

connecting web Jﬂ\eofocfd%g FeHibef 221 mdaer & aSredflient frRaverid %uérecaasas 34
havi ng an open 4A flush wth an uter surface 17A of the
connecti ng g%%‘ ‘fs a‘?‘?reasnﬁgﬁe"tmﬁ’"r@c 1% &> SRAIPSESS &P RSy

appar at us woi-ﬂxonbEB @hmcéd trethe iAneratses b tivobuter cdsidg I nhd avgawd Iportdon nsert ed
the afl@re”‘%ﬂt E&qu%ol]?%% t‘ﬁ§$ gﬁ%ﬁ@»ﬁzs&&?on 3 'a%ﬁg %‘éﬂpaj%g atéHdnzé‘a casing

cover 35 e casing cove casse re prvotally
attached t prejebting yowards 3i7e (ppace Hiehyeergghe ShUBZEOPIPWé basdb pifatlee 37, there

I ft pr 0;“ detimt@cﬁawmt@#al &n ?Bd 248 Mrehhteh@evaeﬁhen P&“}blﬂed go fgﬁé duﬁaerir}agnet ic
attraction e aforenentjo of recordin nul ar
tracks on PRESH Z'g Str %‘ﬁﬂﬂ?ﬂj&‘f g@“{ hi 9 E‘?’Bﬁ‘?&?ﬁ BPUL bR cgatx gt ‘?fl #i mage
recor ded omutéresﬂ-fadeamﬂme pawlggnebn @4 veitld arising gddidnt aowdOdsf the free :

| nter Lt el AULONR Ul YeoThdob0s | RSAIRGUSLLE 2RSAC-3% kD L e

radial diré&Ctiomn r driving
t he tur nt alsuefags ’Eﬁdﬂ rlﬁmga@@é@étteﬂawnﬁ@nm gaH. Orlntteﬁ'ﬂ"&fhiaé?l th? tfirghoul d be

not ed that atnbeseemd){ncﬁﬂ.ed &ﬁs@seﬁ 24, s%usfaumr@%weoiv isnfo%%& iR tR@nner t hat

the disc 2 1s rotated wt re eter
outer sur?ace for engagerﬁent by the ent e:PJ‘

o? the engagmg member
21. A guide groove 28 contiguous to the cut-out 27 is formed in the edge 1A

20 of the outer casing 1 where the locking member 22 is pmvidéd. The outer

face 29 of the locking member 22 forms the bottom surface of the guide

groove 28. A proj'ecting portion 30 including the first inclined surface 25 of

NP} the pawl p'ortion 24 is biased at all times to intrude into the guide groove 28

: through the slot 29 by the resiliency of the pawl portion 24. It should be
. 25 noted that the pawl portion 24 is formed with a vertically extending

elongate slot 31 in which is engaged a pin 32 projecting from the inner faces

~ of the outer casihg 1 for limiting the elastic movement of' the pawl portion

24, _ '

At the ce_ntré of the connecting web 17 of the shutter 14, there is
30 formed a recess 34 having an opening edge 34A flush with an outer surface
17A of the connecting web 17,

Next, the magnet'ic-recording and/or reproducing apparatus will be
described. A cassette holder 134 into-which is inserted the aforementioned
magnetic disc cassette A, is provided within a casing cover 35. The casing
35 cover 35 and the cassette halder 134 are pivotally attached to a base plate

37 by a hinge 36.



e
10 c_qnstant speed. The magnetic head 39 is provided internediate the
2 _head shifting arm 44 of the head shifter 40 for confrontlng t he

surface, in this case the side 2A, of the disc 2,-throlgh a
provided in a |ower base,plate 42 secured to the base plate 37.

A tension coil spring 45 has one end 45a engaged with the feed
arm44 so that the arm44 is biased at all times to pivot in the direction —~
of the arrowrihd Padsl ﬂuféesi aleoultis @nw.a&t ahadtabi638, Acdwhichngeshaft 47 is

nmount ed at r oxi e centre of t 7 for engaging in
the holF&nted ﬁésgelﬁit'?% "?ﬂ?&eﬂc %&ac{twpnf%a%@épﬁnélf’zeg magwStifit ed f or
rot at i ceadl3sutiot recerdiryy @hntlae tiacksi ng Bileatilsc4Z, oramepradlsihy h8 connects the
turnta I o ri Vi gof the

i vi nghﬁblr%%f'%ngugrr%gg srnAPHJ-.geV{ A&%r@géégﬁh Prfil'lkg é%%g'e?r'gain%aed a counter
dﬁl vi nghifegn 4%Jf°hamt|eﬂ§ltée'@éhﬁﬂéral@?mﬁlﬁglhs shifting ¢heutnagnetis hesdei ved in the

apfﬂf) t ura@ .R @k rta![&ﬁ}lcth?éctl%% of t%d61§@t2| R8id @Hﬂ?@fngeelé&hcdrhbt/dr(rjm tdre It Rdl ﬁat 11 ng
menber rot at i count er i Vin so drives e hea

TRt el e BoteRiEs78 DS U gronr cHLCTHERS 175 THEAHAEY 8 | o operat vl y
associ at ed vt shoultder eted|thato trememtonl i eubjecterdttiocehendorddol ibn ot her

wor ds, | -8 i.tch travel of

e magHaf o PR thASHETIRCS irdiedhfth S B0 Rck o frd §AF P8 B0 O
sdlar e dongteet 808edas al so shown in Figure 5. The frame 52 is formed by guide -

frane secti o maghetid Had #ﬁshaﬂﬁfﬁ’d&f Qﬁ&rrﬁ&ﬁ&teomef ehdsShf di M@ldy guiding the -
ranme sections 55, 56

sides 1A, 1B oft e sin d con ectin

connectShtfﬁ‘é‘Qearﬁh{I‘UBP%ea %s%‘é&febﬂg%ﬁ'ﬁg" R g?%lﬁ"é“%@ﬂ? FU{e°%3, 54 are in
\.J

. faci ng inahit cae the §8e 2A,esictheotiizer2, throu?;hQn wi hdovg 4B eotidedrén ®ect i on 53

(that i d ui des the side 1A of the outer

casi ng § lI[ong V\Hie % %‘?cfeﬁgr%%ﬁ%ét%g}l}?ded) I's mounted a slider 57 B

adbing as srmttewompeﬁusngnaéédsas ere end 53 goopgeadnwithdhedegd agm The

sl i der zﬁ?sdﬂa&taemeeémgatle piel ZRNIALinRI ol Q0eHfh &l daditiordbsprsed on an

upper surface.o thelga?? e frane h gtclbéxon 53. The upper end 58a of the

por t i orfTEBY A% IR [ QS Opt @L?r“&?t@f“ tended to an upper surface of the

A dnvmg shaft 47 is mounted at approximately the centre of the base

plate 37 for engaging in the hole 3 of the centre hub 4. The turntable 38 is

20 mounted for rotation about the axls of the driving shaft 47, and a belt 49
connects the turntable 38 _and a belt pulley 48 attached to a driving shaft of
the driving electric motor 41. _ .

On the base plate 37 is also mounted a counter driving unit 51 having
a counter driQing shaft 50 which is received in the aperture 7 of the dial

25 indicatintj member 8 for driving the indicating member 8 for rotation. This _ \‘!
counter driving unit 51 also drives the head shifting arm 44 so that driving
of the indicating member 8 is operatively assﬁciated with the radial
movement of the magneuc head 39 In other words, the indicating rmember

B is rotated one pxtch for one pztch travel of the magnetic head 39.

30 The cassette holder 134 is formed. by a square frame 52, as also-
shown in F'ngure 5. The frame 52 is formed by guide frame sections 53
having a U- shaped cross-section for slidingly guiding the sides’ 1A, 1B of.the -
outercasing 1 and connecting frame ‘sections. 55, 56 connect these guide
frame sectqons The guide frame sections 53, 54 are in facing relation to

35 each other. o '



connecting frane section-55 by a bent portion 59. The end 58a has an 142
el.ongate slot 60 therein in which is inserted a first pin 61 nounted

upright 10 oh the' connecting frane section 55. The hori zontal porti
i's bent at an outer edge 58¢ downwards tp provide an upright extension: ss
which is again bent at the lower edge to' provide a horizontal extension 64

i Mwuding into.the interior of the guide frame section 53 through an

el ongat e gui de opefl efe GRidd) tharsd decibn |5358RaPfis,! hfaeogtiide ﬁaragese%%hl on 53.
15 The extension 62-is held in abutting contact with the surface

of the guide Vﬁ"?‘%’h‘é“‘gé%fheoﬁd%lpb?f H‘eswfar 5188 JpdPha mhé&'b”@@*yé@ﬁrlédwby
screws 65 to guldedhus dRodrtades sHGé OGN actir apredveer deaingenieahs,r &sraMsal  of

t he horizontab extep§|on 64 out of the guide opening 63. The outer side of
t he section Vet o g‘msd Wth a step 67 for 20 abut nent by an upper end
62a of Phe extensiThe Bizend7vhasvrnd eiongstiegharizoptal ThrstioorSlaslitiably disposedd of

the slider Sgaig %‘é?%mfgég othéiBHBQ?fgmé)iecttm 4PPle GiPer @48 b drltpe

vertical extension on the st whereas the reverse stroke end of the

sl'i der 57 is PEH®} rﬁané%l viRreshin ﬁé@‘r’(“eoé ig ﬁé“‘pﬂdﬁd 6P #h YPRY ayiare hdPBoa of
t he -el ongat ed:oahédur@Oﬁaﬁnenseww 56 dy @UibehtOportion25p. Tiehend dsdaechantzad t hat

t he di st ance e} he weo(5 44: %elrn d 62a_of, the .verti cgi ext ns

2 as
viewed in Fi gu?neqa ep 67 Fg ' ATECHS s atf Stbgl TSane asprfq!lTQ

di st ancéCpet \metm\etdtvemgntmgcsflramadsqchl@ncﬁﬁheTheahchmalomorme 58 istbedD abi@d t hus
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t he "hori_zont a poarilon %aggs%l e apper sur ate of the connecting frane
35 section 56. Arheetxingsior 62| istheTdin gbitbingecbrbactawitbrithe6Qafagk afhthe

hori zont al pCHLHé)ﬂaﬁ'% secfon 88%)a Bliding %u%f‘lb%ie%réegmed% thews@BNgCt i ng

frame 8 section 56 engages I'n the Si hori zont al portlon 69 is
bent at an ouf&rIusfyEraswAStRSi et El% Pr ?)VB[!)‘F &?FU@“% rGﬁ’Pl"@‘h‘Pf et iz opkel7 2
whi ch is agaiextéidn 64 ongot tie quiebpetigess.her eof to provide a horizontal

extension 73 i ntrulq‘len%uger}r gy£h0¥ ht(l:‘lesseot;[tm%?’ 53 is formed with a step 67 for
20 _abutment by an upper end 62a of the extension 62 as viewed in Figure 6.

The forward stroke end of the slider 57 is determined by abutment of the

upper end 62a of the vertical extension 62 on the step 67, Whereas the

reve'rs.e stroke énd of the slider 57 is determined by abutment of the pih 61 -

on the upper end 60a of the elongated slot 60 as viewed in Figure 6. It

N\ 25 should be noted that the distance | between the uppér end 62a of the

vertical extension 62 as viewed in Figure 6 and the step 67 is selected to be

. the same as the distance between the pin 61 and the other end 60b of the
slot 60 and thus the slider 57 has a travel stroke equal to the distance 1.
- A rotary pawl piece 68 acting as a shutter closing means is provided
30

on the guide section 53 at a poéitidn ahead of or below the slider 57 eas
viewed in Figure 6. _ \

' The pawl piece 68 has a horizontal portion 69 engaging the upper =
surface 6f the frame section 53. The lower end €9a as seen in Figure 6.of
the horizontal portion 69 éngages the'uppe-r surface of the connecting frame
35 section 56. An elongaté slot 70 is formed at an end 65a of the horizontal

portion 69. A second pin 71 mounted upright on the connecting frame



5 . The other end of the horizontal portion 69 has.a beak-Fike end
74 pr uding inwardly of the square frame 52. This beak-like;gnd 74 is
no'r\ engaged and held by a pin 75 nmounted upright -on the u;k% surface
of thefuide frane section 53. In this manner, the paw piece 68 may be

pi vot ed about the second pin 71 and, vghen the paw piece 68 is turned 10
cl ockwi se as viewed in Figure 6 about the pin 71, the extension 73 is

extricated fromthe guide frane section 53 through the elongate slot 63. A
t ensi on coisectipy iSﬁgen‘gigésirrrmmsbd Pet Mhoanodtahportmnog'ssem bem af at he
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the outer ensilterlend 132aldAsitel fitey 59fad hi%w{éa% I’P@ﬁﬁé el Ze @p%ﬁw 7 this,
i nclined surface 25 of the

whi | styst h te
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end 21a of nptrealveperatiop; th@t ln‘:r,O\kmn biye tcaesettrends chohminenveateddfintohehepr oj ect i ng
portion 3oca&eh‘°eai%l£|’él' %Qﬂgzzﬁ\ﬂ'apl&;e félsgﬂﬁtk%pégpﬂn%n?&lﬁépQQtJuH%u&?”t end

~21a of the marrb . shou Insertron of the
cassette Al ?th@etﬂ?ﬂ‘zlﬁﬁﬂ?ﬂd W tscangpend "Yﬁ%h%}‘%ﬂ'ﬁrﬁ"ﬂﬁr ough the guide franme

section 53 is . In Figure 6 the arrow B indicates the cassette inserting direction.
20 Referring now to Figures 8 to 12, the operation of the slider 57 and
the pawl piece 68 will be described. It should be noted that, in the magnetxc
disc cassette A, the bent end 21a of the member 21 and the pawl portion 24
- are engaged with each other in advance and the windows 12, 13 are closed
by the shutter plates 15, 16. '
25 Referrmg to Flgure 8, when the cassette A is mserted along and
between the guide frame sections 53, 54 of the square frame 52, the
horizontal extensidn' 64 projecting l:hro.ugh the guide frame section 53
intrudes into the guide groove 28, as shown in Figure 9. A leading edge or
corner 64a of the extension 64 acts on the prqjecti.ng portion 30 and presses
30 the portion 30 into the interior of the outer casing 1, the resiliency of the
pawl portion 24 allowing this, whilst the extension 64 is moved along the
first inclined surface 25 of the locking member 22. The engagement
between the pawl portion 24 and the bent end 2la of the member 21 is
broken by the inward movement of the: projecting portion 30. A leading

» edge 64A of the extension 64 abuts on the bent end 21a of the member 21.



rotated cl ockwi se about the second pin 71. The forenost part of the M
extension 73 rides on the upper surface of the connecting web 17 of the
shutter 14 and-abuts on-.the surface at a position spaced apart by | -fsi"?‘)
of the recess 34 or above the recess 34 as viewed in Figure 8. Wen t
cassette A is inserted further along the guide frane sections 53, 54, the
wipdows 12, 13 are opened gradually by the shutter 14. The extreme opening
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the extepsi 088 of the slider 57 abuts on the first pin 61.

=

In this manner, the side 34A of the recess 34 in the shutter 14 is
shifted, by the movement of the cassette A over the distance |, to a position
occupied by the foremost part of the horizontal extension 73. The pawl
piece 68 is now rotated counterclockwise as viewed in Figure 11 under the
resiliency of the coil spring 77 increased by the aforementioned movement
of the slider 57, so that the exten_éion 73 is engaged by snap action into the
recess 34. With the extension 73 thus snapping into the recess 34, the
shutter 14 is held between the slider 57 and the pawl piece 68 in the window
open state, thus pre\)enting inadvertent sliding of the shutter 14 during
30 recording or reproduction and the resulting closure of the windows 12, 13,

When the cassette A is extracted gradually from the frame 52, in an
attempt to withdraw the cassette A from the magnetic recording and
reproducing apparatus, the windows 12, 13 are closed gradually by the
shutter 14 as the shutter is held between the slider 57 and the pawl piece 68.
35 ‘When the cassette A is extracted further after the shutter 14 has

reached the window fully closed position shown in Figure 12, the extension



10 73.of the pawl piece 68 is disengaged fromthe side 34A. of “the recess 34
agai nst the force of the coil spring 77, and the slider 57 |Sﬁtracted out
e

of th i de groove 28 50 that the pressure exerted on the pr cting
porti 0O of the paw portion 24 of the | ocking nmenber 22 is renoved.
Since the 5 projecting portion 30g s no |onger pressured, the paw

portion 24 is noved by its resiliency in a direction such that the
projecting portion 30 intrudes into the guide groove 28, the bent end 2la
ﬁf | ghe enﬁﬁ%‘fhﬂ.ﬁe r&m%e&lmgald&eﬁg@md lﬂgmﬁ&smbesapaw thoretesa 384 for
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27 i n t heehgaghigngithvethis @awl portiem 24 rigt‘ bbldingethelshutteri ¥ irhthenwwirgiow cl osed
posi tion. cl%ge/dg%tate. As shown in Figure 14, a slider .78 is-secured by
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scre to the ‘gui de frame section 53 of the frame 52. The slider
78 h a hor i zinthel emhedimentQf FA9WES iLAFPERHIPND Hh AFF ISLATT CRIBPERRSN t h a
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oper ngléd grein the peeceding emb em8 is fixed and the resiliency of the coil
spring 77 is nm tHen@ds@ét%@(A @JEavaOme&@ZImléeﬁl‘BWde@fontthéch\déﬂ:ﬁngKﬂebﬁS in the

preceding e rce need be stored in the coil
spring 77p?ﬁ‘wmpthteﬁg'”ft5f'éhb§sts % m%fL‘glfrﬁeﬁéxtenm on 73 of the paw piece
68 by snap act iTae pat pidcec2lleoket® SuttdreldeisrengggecirRingurus-a8A27 when t he

fﬁ:sgtﬂ;gr thd mm;géém%@é?uﬂe& B difEBRAGL! i o HY Wihablb ATBactebitiihs 53, 54 of

* As shown in Figure 14 a slider 78 is secured by screws 79g, 79b to
the guide frame sectmr_\ 53 of the krame. 52. The slider 78 has a horizontal
extension 64 having an inclined surface 64B with a downward gradient
towards the leading edge S0 that! a difference in level is caused to exist

: between the leading edge 64a and 'the rear portion 64b of the extension 64. - \J

25 By providing this inclined surface,__.the pawl portion 24 does not remain in

the flexed state when the casséﬁte A is introduced into the magnetic '

recording and/or reproducing apparatus. In this matter,'the elastic limit of

the pawl portion 24 is not exceeded in a shorter operating time. Since the

- slider 78 is fixed and the resiliency of the coil spring 77 is not increased due -

30 to movement of' the slider 78 as in the preceding embodiment, a sufficient

elastic force.need be stored in the coil spring 77 to engage the foremost

part of the extension 73 of the pawl piece 68 by snap action into the recess

34,

a Referring to Figure 15A," when the cassette A is inserted along the

35 respective guide frame sections 53, 54 of the square frame 52, the foremost



11 part of the hori zont al “extension 73 of the resiliently biased paw pi eceqé

68 rirdes on the upper surface 17A of the connecting web 17 of the shutt m
14 and is kept in pressure sliding contact therewith by the force of t “,

“coil spring 77. Wen the cassette Ais_jnserted to a position shown in i
Figure 5 15B, the rotary pawl pi ect! 68 is turned countercl ockwi se about
the‘f)l n 71 so that the extenS| on 73 is engaged by snap actlon into the

recess 34. The |eadi e 64a af %L ensi. 4 Q) €C, t hyough the
gui de f rameP %Zc feg_' E% gEFnae on%e?ﬁ”t" res‘ tg% bpar?gd PSUT %g%cg % of the
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before the e@eMorp%t gom&édléoné &ﬁggﬁg@duichﬁaa teraabUsd & e 1Mh8Rg t he
cassette Ais gradually extracted fromthe frame 52, in an attenpt to

Ui thr aw t hEVeEReEcR4 @t T RROISENcRIAPNTD inArd b Basihsige op the

aﬁpar aras, bbfélrédéghbarag'bﬂnsﬁ(thé réaneﬁ@dwtﬂeypﬂlqwubheow thk)psullﬂiecéB( as the
shutter. is tween the, sl { { I Fi gure
T when + RS thaRt PR arE B et e 28 TREPRI RN B 5L | ger

I s di sengagéie hmrmznrtthleeamsien 64 ebuts thg end Héa pf @B@sl’ruttfg Btate of the
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25 210 of _the shutter 'S enga i nto the cut-o hrough t he

second i ncl thed® ’s’ﬁﬂtf%é’"z‘@ "E)‘Ig”’f?'né PR °R?(5‘Ff’|95ﬂ “ﬂlyslbv f’l’?df'“t Fﬁé' Yhutlter 14 is
agai n kept ishodlbh@echateacdthat,ate® z(eElagu:r 6pehiny opé&haantdfeuﬁmmtm %4 thas.

reached the vvln ed position d,the cas te As further
extracted, H2° ggmf’ fonﬁ%ﬂon ‘&tgréenesdlo%ne% 9s¢ “flgh the balcept 2Etb ggeltéegaséngaged
from the repestsorB® is diSehgaged from t-ﬂeesf!ue@rllﬂency of the coil spring 77 to

permt the cassew,%nﬁhs%a@&tm har AUy CERLENR e FFRA Qhé‘gra@ﬂ@/s@r id §Rroduci ng
apparatus (Figure 18B). he present enbodi ment, whe 0gnetlc di sc

cassette A P& \y&hﬂm\«o ”P%éa-’r?GF‘&e'?‘ faam tt“ﬁe”FB’Eﬂt“%@“Wﬁﬁﬁ%ﬁ“‘ 9eiBg whi ch
the shzater aﬂ;ﬁax@tmeﬂe shated Dilavss d2grabidaldf cidie tautviinde@silngl} ashe

nai"nt ai ned Isﬂuttter is Ql%ot%tween the slider 78 and the rotary pawl piece 68 (Figure

17). When the cassette A has been extracted to the point that the slider 78

_ is disengaged from the guide groové 28, the pressuring state of the

o projecting po.rtion 30 of the locking member 22 is cancelled. The pawl piece

25 210 of the shutter 14 is engaged into the cut-out 27 through the second

inclined surface 26 of the pawl portion 24 so that the shutter 14 is again

kept in the closed state (Figure 18A). When the shb!;ter 14 has reached the.

window fully closed position, and the cassette A is further extracted, the

horizontal extension 73 of the pawl piece 68 is disengaged from the recess

30 34 against the resiliency of the coil spring 77 to permit the cassette A to be
withdrawn from the recording and/or reproducing apparatus (Figure 18B).

In the present embodiment, when the magnetié disc cassette A is

inserted into the holder 34, the locking member 22 by which the shutter 14

closed the windows 12, 13 of the outer casing 1 is maintained in the window

35 . closed state may be released aut't_ﬁmat.ically; while the shutter 14 is opehed.

In addition, when the cassette A is withdrawn out of the holder 134, the



35 _closed state nmay be rel eased automatically, while the shuttér 14 is
opened. In addition, when the cassette A is wthdrawn out of ihe hol der
134, e 12 shutter 14 opening the windows 12, 13 may be cl osed -
aut@ri cally, while the I ocking nenber 22 is brought again to its shutter
| oc g position. It is seen fromthe jforegoing that .the:locking nenber 22
by which the shutter 14 closing the windows 12, 13 in the outer casing 1 i
| ocked in 5 the closed state is released automatically upon insertion of
the ngnet ikémdiescmcaﬁa-eh ?]rj th\vhﬂdicﬁvst bz, 1®hisr bel dthsed raetcsﬂiuttctaelry, %lulaei gg t hen
opene Li kewi se.. the utt.er eni.ng t. i s close

aut omat i cal 1 gm)&"? C(NE lﬁb5?u 39%152‘3(31?9’[ Wh{‘e??%,t Boﬁﬁ P er 134, and
the | ocking nenﬂ@rlszszem Q‘I‘erldlh'ghtfll‘%ggmm tha theslocking: member R2riyy wbs—‘lhtl on. 10

Thus, even faaiugh el h% QUiRY 1 tﬁ@%r’ﬂﬁawl: 1!25 18Gh masoautg.eea%hgfh éhu&ﬂe%rmcl osi ng
spring rreans t he shutter be cl osed automati cal and thus w t hout

resortfng ti nﬁlﬁé% sEﬁ;Er‘at’eb?ﬁsﬁﬂi]é’t‘ft‘i’ﬁéuﬁaéysé?‘?’b“'Ref o jof HB? d0RENeEISm t he
recordi ng adis¢ QWasdetfy @dliﬁldlghéipﬁaieatllm, theosautber Lo Bg0ag rtgemtopeaea.een t hat

itis pOSSI'glkg‘ﬁigs%éég ?er r&e{) en(fn ghl\%lndoatsaltze 9fns tcpogeg #Ea{ %l:xt'.:[ngl open and

mai ntain th ut er upon P 243 Fi%5R dnetic
di sc cassettpon ﬂxt@amm'! hﬁlﬂjercwetth(ﬁ rfagmethec hpldenridhn g@ndntheolockimgr oduci ng

appar at us, .%@ﬁm&pthé)&%uawagme&ah@hmer fdcqmadpo%&%ne of the shutter oo

autorraééca y upon extracti on e cassette fromthe holder, even in
i nstant®s where T8 @8R puh Ehe,qutes, easined ifi 19F DYPVidedhyithephuttessi ng o

Spri ng meandlosiAg tsprihg Hedrs, dhé QRlKer 10 AUl bE @138 GubgmayIpdLiyc ahd emusNo. W)
8319405 (PUb]tho@t on _No. pli on was

Givi ded outHeh6it, ESBeliRy £5 ndial Shsgltion SoNRRE (odedecde AR s GRhIRENNG
out er casi nfyom the Iacmwglgaandionlrmtdlwemgaapparam casing i ncl uding a shutter

mounted at one_ e, HHPFARG0hG i ARt £lHUER & AadleaREdaaLR0 € the

shuttei conpri si % Ealr
> state of the shutter to open and maintain the opened state of the shutter

upon insertion of the magnetlc disc cassette into the holder of the magnetic
recording and/or repmddcing apparatus, and to close and maintain the
closed state of the shutter automatically upon extraction of the cassette’
from the holdef, even in instances where the cassette is not provided with
20 ghutter closing spring means. '
Attention is du'ected to our co-pendmg apphcatxon No. 8319405
(Publication No. GB 2124012A) from which this application was divided out. T .



paral [ el shutter plates-and a connecting web connecting t oget her one egge 5
of - each - of the shutter plates, a shutter |ock provided inside the casing, a
projection forned on the shutter to engage with the shutter | ock ther to
retain the shutter in a position in which the head access hole is cl '

and a recess in the connecting web of t shut%ELL_gng,Lgcess—befng

previ ded only in the connecting web of the shufter and being so provided
that when the 10 cassette is inserted into a c m“m“ﬁﬂﬂr\m‘fnenber of
the cassette player engages in the recess and _upm ! t he
cassette fromthe cassette player the &gnber engagedc i n- t e recess noves

the shutter to the position in which ad access hole is closed and the
projection on the shutter is engaged with the shutter |ock. 15 2. A

flo) di t C [ l.aj m.; rein_the shutter lock is
bi 2068 tovaro e Mo e gite Coffishg UMELR LG FiH ¢ Heardlt,' b
opened, the 4pRitherpin, bk crEing irgleding @ shHtter mumtechat onmeedgesthegeafntiri s

thereby di sesigngRdof IMsBiAdI@ Hbal BEess2biS, the shuttbORBMpHEER §aieldee.
according to.claim?2 wherein the shutter | ock has a projecting portion and
t he proj ect i‘?ﬁagﬁlr"tf\“'&rﬁri 3R WA CPNESKBE NP FONEGHNS EROPIGEE 198BS asiget er

| ock. 28  4of eachfof kispphuttiers plates se shutteuhtkaproiiaed Yindge tR¢ &abingf a1 €

«descri bed angqidkiRtfahed oiitht sh&ftef £8'&fgdgR W08 tRS SRR MR Indlke th gs.
' retain the shutter in a position in which the head access hole is closed, and a
' *\/ recess in the connecting web of the shutter, said recess being provided only
in the connecting web of the shutter and being so provided that when the
10 cassette is inserted into a cassette player a member of the cassette player
engages in the recess and upon extraction of the cassette from the cassette
player the member engaged in the recess moves the shutter to the position
in which the head acCesé hole is closed and the projection on the shutter is
engaged with the shutter lock.
15 '
2. A floppy disc cassette according to claim 1, wherein the shutter lock
~ 1s biased towards the outside of the casing and, when the shutter is to be
< - opened, the shutter lock is pushed to the inside of the casing and is thereby
disengaged from the shutter.

20
G, 3. A floppy disc cassette according to claim 2, wherein the shutter lock
has a projecting portion and the projecting portion is externally exposed for
_ unloeking the shutter lock.
“ ' 25 4, A floppy disc cassette substantially as hereinbefore described and

illustrated with reference to the accompénying drawings.




