2101390 1 MAGNETI C DI SC ASSEMBLI ES This invention relates to rragnetic disc,
asséenblies, to magnetic disc cartridges which contain such a Deigc aicsc.
assenbly, and to apparatus which uses the magnetiic disc cartr% 9 ord .
or reproduce signals on the magentic disc. 5 Magneti c di sc ,
ckPrridges are known wherein a magnetic disc assenbly is housed within a ‘'
|acket which serves to protect the magnetic disc fromcrunpling, folding or
ot her damage, particularly when the nmagnejic disc cartridge is not in use
or when the cartridge is shipped. One type of nmagnetic disc which is
housed within such a jacket is the so-called "floppy" 10 di sc or
discette. To permt a nagneti cMAGNETICBISC aSgEMBLIESEesS to the disc and
t hus record or reproduce signals thereon, the jacket is provided with a
wi ndow t hrough which the transducer is inserted into magnetic contact with
the surface of theigiigyentignspelatasetq mageeticsdipe Asperpblied, 1t magentie Lipgy
gentral igert%ﬁ:rid@é@uﬂhchtl\/&bﬁihﬁﬁsﬂélﬁ% ﬁllt&i;e«{ari]@fgﬁclg a%&bh 8, éﬁbseéta%tamwt t
riving .enga nt_w e centre hub o | SC SO _as rotate
thedi oo when iR SR EE tadieh G it o BHlos f Peely i PP ok BRIt he
di sc within thkee ragketic disc. may be desirable to provide sufficient play of
the di gc hub rel gji Odi ' ' ' | AG; r,
such plgay, whi ch%ée%%rqacl ?l%/&ggr&ﬁdpgs %@MOWFIQ%%?%:E%H% eﬁ%‘%@'é%%sg{ e :{gc
within the j abRéed Withimar iacket high giseyesp bl iArpEastnte F1agnekie discsfromhen
the jacket bfumplaffefdidingldr otherefathaldd) PreRURFLC Whenafhearrighstic MIse. -~ -
. particularly, WQei? such’N% acket is Ioatged int.g a .re%gédicgg/éegroduci g .
appar at us, th83 T RPEPAF M UIYRE Br WPRZ HiPsTaralidos 4% fEPfidy . 9Pet W@SdPEc hub
. relative to tmaghetikaliscopbithnig howged edihiin s@dh a jacketris ithg -spasalieiddifiapgybf t he
di sc sygh thay; A [ : | = f r .elative
0si 1 a8t hr o b esecdy; £o bEARE dinahndele Blahsdlter tb Y dPep3 Yo S dikt
recorded on t ARd dhuscrasprd, of rapradueR Signgls Kigreomtbeiigoket iscricyided wWikbraiti on,
tﬂe pl axlé ?f thﬂwdﬂybﬁﬂ}rlﬂbémbm}&f%éjﬁﬁﬁféﬂh_ ; cfmhé iﬁk&t@@&’itgi)rﬁagﬁét&a _t:?ﬁd%%ﬂwfiﬂ{ when
e jacket supseguen s l.oa ipto.the sanme o . i fferen : -
recor di ng/ repBBedfc]'E??'Ff X%Hﬁa?‘éfugpsﬁbﬂ‘ealascgﬁgégtqﬁ‘é’méeﬂl ‘ﬁﬁfBa?cﬁe?Fﬁﬁi‘éth‘aﬁ.al Thi s
m S- posi ti oni aperbdret Heroughanettiot ea . diswwy driveustiaft rmay nbes-inserted into driving
15 engagement with the centre hub of the disc sc as to rotate the disc when the

shaft is driven,

To permit satisfactory rotation of the disc within the jacket, it may be
desirable to provide sufficient play of the disc hub relative to the drive
shaft opening in the jacket. However, such play, which generally permits

20 lateral movement of the disc within the jacket, may affect the proper

' positioning of the disc when the jacket is loaded into a .

recording/reproducing apparatus. More particularly, when such a jacket is
loaded into a recording/reproducing apparatus, the lateral movement of the
disc due to the play of the disc hub relative to the jacket opening may result

25 in mis-positioning of the disc such that the magnetic transducer is off-set
from the desired relative position thereof on the.disc'. Hence, if a particular
track has been recorded on the dise by a transducer during a previous
recording operation, the play of the disc within the jacket may mis-position
the transducer when the jacket subsequently is loaded into the same or.

30 different recording/reproducing apparatus for a subsequent playback
operation. This mis-positioning of the transducer may result in a mis-
alignment thereof relative to the desired track.



[} S .
al i gnnent thereof, relative to the desired track. 2 Anot her diffi@
whi ch may ari se due to the pl ay of the disc relatlve the jacket is t
enh the jacket is |oaded into a recording/reproduci ng apparatus, the o
dtre of the disc may not be coincident with the axis of the dr|ve shaf t “7
tf@lt_ Is inserted into the disc hub. Such non-coincidence may 5 resul t
in eccentric rotation of the disc by the shaft. To provide proper centring
of -the disc housed within-a jacket when the jacket is |oaded into a
recording/repr oducmmg:tb@pdufﬁt:ulsy which ey barése qh.reo;ms‘edplhp off ahendideerehativen t h

a non-circul ar QVEEFQ&QI: fiQ%n f&ﬁhwt&]eﬁg@etd{s' I\égd ?rttto ere%t;}%m&/regrri%ucmg

recor di ng/ reprodu ng appara
assenbl y havi ngapparabswithe centnef ¢he éupanasopehbmgﬁngld@eémhb@e 3xis of the

Patent No. 4149g{ye s-ﬁbﬂ £Hat- 1§|lﬁ§éﬂ:ﬁf wﬁBQﬁb”ﬂstﬂ‘ﬂ%EJ | B\@th héh-boREideAt £ Mhay
i ncl udes two strai h each ot her of about

t
600. \Wer’ a dri W“&n‘é‘ﬁccggtrl‘%gﬁ?f@ﬁ"f ﬁt?%g’t’ﬁggﬁﬁ?l% fcul ar opening, both of
t hese strai ght edgd® proyider progért centtiog toditye iscaioused ivdthin: wi jatkdthehelr thee

shaft 15 ?ac%ﬁff‘ﬁsepﬁg% intd d Jé%o%ﬁﬁ{[-%%@ﬂf@?ﬂa?&dfs, {t%ag‘%@r? bibpagEy Wi th

the axis of the non- cl rcuq
openi ng i.s greateformihe hyb var*aﬁﬂpermwlqrmpeamwf@rgﬁ@ﬁ!t/mgméﬁ@eweaahsﬁoabh

the straight edges r@f:oxtdmge/raﬁsaw@; %Saédﬂu&an@ﬂgtéﬂmﬁwrﬁfﬁﬁt mwgﬁalé hasddr i ve

haft, th haf t f t t t
the hub at 20 =ssery vy aph, Guth (g naeulaR cpRean i eririong, O
additi onal pin BatdriteNds |41é92ﬁ90ha?h$ non-eincnkaer dpedingntiescaibed par tHat pazent ur e
on the disc, a”ﬂwcﬁ‘;&spﬂ% ké?%ht ‘é@@erst Qnich! &) }‘ﬁ\ X\Uahﬂfeh&tﬂréa‘éﬁ &c'ﬂ@xf fgf atbgﬁf eby

exerting a rotary, rorce on ture in erte
“thus, resulting®P% rWben iaofrivs s'ﬂ#fé igiinserterhinto they someifcularspeRingnbothighs of

Ej he nonhCI rcul athéseeaatalgw édgeb @rélbiugRBinto taﬁd%ht’x%l Eontaeh vith iﬁééﬁdrﬁi}esﬁa@t’l t he
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use wi th a nmagnebe sha_ﬁtsd-lh\awatg tlae réhimuny eligmetealdf thhisanet-eirculko openiagps e
I t he disc has g?ea‘ﬂ-:@@ﬁér? Eh@ﬁiaﬁ%t%f ER@B%L%Q&E _ ﬁQR&ég Qltrhg%n the straight
- edges of this opening are in tangential contact with the drive shaft, the
shaft is free to rotate within the opening without also rotating the hub and
. . 20 tﬁe disc. Rather, to effect rotétion of the disc, an additional pin on the
drive mechanism is inserted into a separate aperture on the disc, and the pin
is driven to rotate with the drive shaft, thereby exerting a rotary force on
the aperture into which it is inserted and, thus, resulting in rotation of the
disc. Thus, the angled straight edges of the non-circular opening in the disc
25 serve to centre the disc on the drive shaft, but a separate ratary pin is
needed to drive the disc.
The disc drive described in the above-mentioned pateht is not
satisfactory for use with a magnétic disé_ having a relativély_ small diameter.
_ For example, if_ the.disc has a diameter of 50 mm, there is not enough room
30 ~on the disc for a separate aperture into which a drive pin may be inserted.
According to the present invention there is provided a magnetic disc
éssem_bly comprising a magnetic disc and a hub member centrally positioned
on said magnetic disc and having a non—circ.ular opening for receiving a
circular drive shaft rotatably to drive said magnetic dise, said hub member
35 including two reference surfaces which converge towards each other and

respectively form two walls of said opening, and resilient means forming a



30 - on the disc for a separate aperture into which a drive pin may be
| hserted. According to the present invention there is provided a nmagnetic

drsc assenbly conprising a magnetic disc and a hub nenber centrally S

t;34tioned on sai d magnetic disc and havifig a non-circul ar opening for >
gceiving a circular drive shaft rotatably to drive said nmagnetic disc, g;,

said hub nenber 35 I ncl uding two reference surfaces which converge ST

?gwalr ds teach Qﬁlbfﬂry pad erﬁd?@%bvrﬁé?sbéxoam hmngval Yrfdtle whicH fepesianthiraind :
silient neans n ar rt of s

surface whi ch“‘FUr‘hé dgﬂ?q’ﬂg’\ﬁéfcrnﬁ]ee Vélg%@b%?osnamseéjlad’ ﬁ&g@gong@gu%gmgg :
posi tioned anthatibrthsietorecareiuetient figirchlar [driyefshatt arrdcemmuasa;ﬂroeamag, drive
shaft is recegg,gdréfgr&%dwg%fg%r%d sc‘ﬁﬂ%f-?afc@r Qﬁdsws[]l%ﬁsmﬁﬁ'ﬁs 3fé dypur face

of sald resilient means are a ar al e axis of said drive
shaft, %and whesrallel do dhe peissfrid drjve shaftyand P"He%a?‘ﬂ dsiyesnatt i8arerived er ence

surfaces and fritisdicS UpdrdAg sold FeFbkbnes SdubfaeBs amdasatd abﬂfaézarmgeﬁw akebijiesont act
said drive shaft

tic. di .
shaft rotates™ /38%(?rud%ﬁ'ae‘?téalfyh‘é"rg?g%%%f' ‘#15\’\7 ft(r)sor?t ﬁ?grs%an 'Tseggz %‘Séb%lged a
magnetic 10 rota;eldwbenaardrdrd/geshettrmta@sng a jacket; a magnetic disc )
rotatably di sposeg, éadﬁnglﬁﬁ ey LH’%CE sent™ xéVéhnGﬁfEhSFe LAk %b%d@@%' ﬁw'aan&% on

sai d magnetic disc avi n non-ci rcul ar openi ng f rece|V|n
circul 8¢ dri veissheantridge &PH‘IEF‘?"{QOa drrkess %mgﬁ%%éit"rccrq,’r? gf’ derture

in said]j ackefsaﬁdhf&ued} :Mmshnsrab@lr eram‘@emioaecmaes%&edxagaand disth angnber

| udi t f
and whi ch 1 or REVAG § BSHELEHYE REVPG B FEST " Bpb A AUE SRy ar (ARt ane
formng a uni tardriymesidohagaitit Hisbs amdriaerapentirhduisald jacket throaghiwideh f or s
a third vall %L{csﬁbg rﬂ&%ﬁérngs aé@ésget? e Q'ftﬁ:r ﬁﬁ%e%qﬁéﬁﬁﬁﬁ p@b Ngreenas !y

radlalbé di st an e centre sal d gnetic disc and said resilient
nmeans Hei ng péutfarenwhick eanveraspawardpeach €F"'20 and whigh, fprrabwe ERPESLIXS f aces

such that bot RydIRfdirRiAeknIAY ana resilietd Aleald Fotenind afunitiasy paredfvexid ihobsai d
areall pZ?‘;?ré%” 66 Prohadie SRt i St aff Sal b BB L1
is received i rtwsarecﬂempemwrgamm@mgeéquaamcgd@uvfdmg@ frnoh. thei qpntre of said .
magnetic disc and said resilient means beirig positioned with respect to’ said
20 two references surfaces such that both before and when a circular drive
‘shaft is received in said opening, said reference surfaces and said surface of
said resilient means are all para_llel-to the axis of said drive shaft, and when
said drive shaft is received in said opening said reference surfaces and said
surface of said rés_ilient means all tangentially contact said drive shaft so
*25 that said magnetic disc is rotated when said drive shaft rotates.
According to the present invention there is also proVided apparatus for
recording and/or reproducing signals on a magnetic disc assembly comprising
a rotatable maghétic disc; a hub member centrally positioned on said
magnetic disc and having a non-circular opening for receiving a circular
30  drive shaft; a jacket containing said magnetic disc and having a first
éperture thi'ough which said drive shaft passes to be received in said non-
circular opemng and a second aperture through which said magnetic disc is
accessed by transducer means; said hub member havmg two reference
surfaces which converge towards each other and form two walls,
35 respectively, of said opening; and resilient means forming a unitary part of
said hub member and which forms at least a third wall of said opening; a
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surface of said resilient neans all tangentially contact said drive sha

so 25  that said nagnetic disc is rotated when said drive shaft
retates. "According to the present invention there is also provided

ap\mf_ atus for recording and/ or reproducing signals on a magnetic disc
assenbly conprising a rotatable magnetic disc; a hub nmenber centrally

posi tioned on said magnetic disc and having a non-circul ar opening for
receiving a circular 30 drive shaft; a jacket containing said
magnetic di sc andcwayidriven shafitsinsentebleuingot $aidagphningi chids Ahngedwalle bekref t

passes to be r e%si‘c?&weh@n&%rﬂeﬁ@&he&éd&ﬁ%ﬁ{ bEPBUIHD sHIwRers SAANH VRDHRFUN €
t hrough which said nagnetlc di sc i.s accessed by transducer, neans; sai d hub

menber ‘havi ng t Wol"PEREY dnfocsald, pPreqing: sﬂm‘@ﬁe’(‘?ﬁﬁ%@%@eﬁ&ﬂﬂrsﬁg WEETeATHaH and
formtwo wal | s, ré¥flient mearsespatitparallsl, toofhesaxigloDpdidhiye shatt, madiwHeendaidreans
form ng unita f; ' ird
wal | of 2a| d op éxygasrhtafp is %‘@Lgvg{f n%'@%rgeﬁﬁgf%'g]& %Eferr?rn%s s@ltfa%gsagadgs J‘
openi ng, said tmréecawaf |ssldmﬁgnb@s¢qriscﬂibaamdtlailmnsiashese-%elvneﬁhaft #ot h
before and whentgati daid meRnstiaf disé Sis fb‘i:ﬁfetcﬁd/Hth£h1§adﬁ1/é)ﬁﬁ§ftn%ta$@é,dand

r'ef erence surfaces émd sai d surf.ac %gl r%5| dr;t neans are ‘EﬁJr

paral l el to the tRPLUGSF meang PRYiFigRa ﬁé’f"ﬁ"“gaﬁﬂ‘ \eREends3neqtuse to recorg andlor ¢ ¢
is received in seprddugecsigmals smsaidmedagreeicodtssur f aces and said surface of
said resilient neans all tangentially contact said drive shaft so that said
magnetic disc is rotated when said drive shaft rotates; and transducer
means positionable through said second aperture to record and/ or reproduce
si.gnal s on said nmagnetic disc. The invention will now be described by
way of exanple with reference to the acconpanyi ng draw ngs, throughout
which like references designate |like elenents, and in which: Figure 1 is a
~top plan view of a cartridge containing a flexible nagnetic 5 di sc,
which is shown partly broken away; Figure 2 is a bottom plan view of the
cartridge shown in Figure 1,

15
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Figure 3 is an enlarged sectional view taken along the line 3-3" in Figure

. Figure 4 is an enlarged fragnentary top plan view of ,the cartridge and
@ ;- disc shown in Figure 1; and Figure 5 is a plan view of another o
caftridge and disc. Referring initially to Figures 1, 2 and- 3, it will be \

seen that a cartridge 1 intended for use?in a flexible disc recordi ng 3_,\,
and/ or reproducing apparatus conprises a substantially flat rectangular
j acket or housing 2 which may be 15 noul ded of a suitable plastics

mat erial and hasﬂﬁplﬂéﬂ%@@ﬂ/\m fowabey describedcvwen ofitexample witdxieférendesc 3 of

magneti c mat esitRé abSorhpdfing BRdWAhES! BiroddhButiwhich3liks. referdnddd ddiinats mal |

di ameter, for. exanpl 5 40, nore t han about 50 nm so that the jacket 2 can

be of corresBBﬁS?%'{; <Fg i Vé?‘i’éf, for exanple,” measuring 60 mm by 54 mm by

3 mm for convelfigureel isfa bampllanndew 20 a cartridijeOfdh?ﬁin&ﬂ_;(h Slbkigm Ragnétic by t

mai |, cand f Of;icHSERiR i r (P& di ng and/ or reproduci ng apparat us

‘whi chsma'y, fg'rsu’eggir(rrgllg,smﬁﬁgy%%?t O%k%rﬁ g?lg{’l pi cture camera which is not

substantial |y | &igEe 2 BaPatepplamyiewned thesantnidgeraipwnliefidgurefl;ex caner a.

The opposed wal IFsguie 358 Gndnldtged BéctigHal Slewl tdkdvaaldHd QQQ%eOﬁenwﬁﬁ;fu% _

wi ndows 4 therein which extend, in the radial direction 25 of the disc

3, at least t the inner and outer effective limts of circular recording

tracks on a rec#éiglirad suar ackargad fragtnieataty Top plarivideosf UWTi'hEltriBgé;hl_‘mgdl es

the dhgc 3 a ' rqaﬁh an edge portion of the jacket 2 wit

portil'cl)gls of ?ﬁ%mo@lr{e gerfJ’S_Q'g?s osed agai nst the inner surfaces of the

wal |'s 2a and 2bFiayre 3/ip @plar vinw enhemthemcatteidge meddison of an arrow 5a in 30

Figure 1 from t RefédringShitadl§cidor QaRM NOBAAd 9NittWilPe SRGHARS LdreRabd) Whi ch

t he door nenper, 5 c‘{)?ars t he \gln ws. 4. A tensmn-sprl{l?g 5b may be” -

connect ed t o {HENHTL ORI @ Slaxile diss regording gndioz repralusing APPRIASHS and a

proj ecti on Scoraprisesdssubstantidily flatorectanguddr fackstdomByusirg 26éfeh wm,npegy a1 o

sui tabte menp ' ; i,ch receives the,cartrjdge in
é ”@gﬁld%o&lf‘ Qeéi].ut%(%\l,\eﬂt1 ?%fgigpgéggepi%l V%ﬁﬁelba&og?po%% W PSSZ%p%’H % o

the 3 nmera (not s eni ng _
insertion ofPqtHeet arhieh agexibiendisct hefreemnationgaderisbois frshodetatanje.
apparatus. WiendisbS Bsfra suitdRPidfallodiemetdly FoP BRAMRRle, RB&Ye tHRA GbBRANEL | C
head_s can exgtFrr]rgm} Qtraotlf!ngp the jacket 2 cén be of correspondingly small size, for
example, measuring 60 mm by 54 mm by 3 mm, for convenience of handling,
20 storage and shipping, as by mail, and for use in a very compact recording
and/or reproducing apparatus which may, for example, be part of a still
picture camera which is not substantially larger than a conventional 35 mm
single-lens reflex camera. The opposed walls 2a and 2b of the jacket 2 have
. aligned openings or windows 4 therein which extend, in the radial direction
25 of the disc 3, at least to the inner and outer effective limits of circular
recording tracks on a recofding surface 3a on the disc 3. A door member 5
straddles the disc 3 and is slidable along an edge portion of the jacket 2 with
portions of the door member 5 disposed against the inner surfaces of the
walls 2a and 2b for slidable movement in the direction of an arrow 5a in
30 Figure 1 from the illustrated closed position to an open position in which the
door member 5 clears the windows 4. A tension spring 5b may be connected
to the door member 5 for urging it to its closed position, and a projection S5c
extends from the door member 5 and may be acted upon by a suitable
member provided on the apparatus which receives the cartridge 1 in the
35 camera (not shown) for opening the door member 5 upon the insertion of the

cartridge 1 into the recording and/or reproducing apparatus. When the door



exanpl e-recording a still image or picture, in a selected one of conce
-¢ircul ar record tracks on the surface 3a (Figure -3) of the disc 3. 5

Akhub 6 i.s provided at the centre of the disc 3 and has a hole 7 extending
t heret hrough for receiving a drive shaft (Wgt shown) of the recording

and’ or reproduci ng apparatus. The hole 7 is®non-circular so as to define a
pair of relatively angled positioning surfaces 8 arranged tangentially to
engage the circul ar perlpher% of  the drive shaft f centrin

e
disc 3 rel ative TETPRR IR HupPPEMRS: ANE\RE DAL f“agr'%'? Qg?ﬁ & géﬁ?&?&&P”“
el ement 9 ext endsneasf ass wihdowshiefof mighdticatlydeeasfdingdnfartmationogigaals,t fort he

surfaces 8. Theﬂgagrgifgtr?%e B d;g{sﬂ % ABtdreOTalRMkRE Bnd Bt Dehesktried

al ong the el eme opposr te to_a surface 9a ther eof
whi ch faces towegitkulahescord rraele%oratherm fapests (Figure M9t éhe di¥cdasi |y be 15

nmoul ded of suitabl eaphastd G§ ,ﬁaheéaaét Whé Glantrer bhehe | digslS- ehditias ca theld @ t he

el enent .9. The hoIe 7 i s . di en_t v.e t S
i nserted therei eXt¢ "%Iteﬁé";ﬁr‘ﬁ‘gﬁs?‘?rl eﬁ%"d‘"é'\ﬂ/ﬁm? o {Pﬁf |lt"f’rtf 5@%’2‘2)8 Dllgyu}ehe
drive shaft, Vmerfeeb!}duﬁg) andyiontraproduéing repperatast The holbe 7 48 nparcirsularyg§ot 38 tohe

outer peri phery the d h R&Db @.fhéefqtgﬁg wn
to have an annul'<§';)1erfme h éélc r??arrggel%ufggl angl p?rsri)-ﬁuﬁ%lee (s)n |tss ngew

surface. A magneltmgemlb'ctq n@gqurrhgylr%liarmmw yef £bs Ariye shef t f8f z&’FT‘UH%ﬂ
ph_gsf 0[_ P(?’ls' t]{ﬁﬂ?\eoﬁlsf:h? r@lative3to ?ﬁﬁ aﬁu@%? thetgfiee i shabal aACra’s@llqmncHr#delf
substantially the same wei as the r

di anetrical |y opple®ent Igo@ﬁ'gPéﬁgcrm“fﬁ 1522 t' the” %ﬁ% getg tttep% Péeg;ts% t‘fr?efwee
supports or feetsu]:facextaenmhé lelemerith® i$ baekedsup baan eibngdted Hmb! BU ®xtenging | y
angul arly spaced_aparf | ogs r r to
t he annul ar gn%lP 2 th%rggg'ﬁéﬂit 5 %W%Q{c%oﬁqweggﬁ g](k:&e%lt o' sﬁrfﬁgép 4 gﬁg}g@ﬁ
proj ect sl ight | ywhicbnfache tawarsisstheesusfaceses.nuFhe dgsrr “?Pé‘f h% %c?%fe@PE‘ﬁc‘?

| the|h Wit i 1 35 peﬁ?uﬂdt@% tu'?]?suitt%ﬁfér 9!a@ﬂc§ widtasial ImicH further Minds h@asdicﬂle © then
anot her enbodi nen e fee are r a a_.continuo nnu i

The walI's 2a ancelefept 9 hd heabelet 7 Js h‘ﬁ&@”ﬁ'@ﬂ?‘? Bhﬁghl“ﬁ‘ﬁg 'Lil'fa etk s%ﬂ)tr )
whi ch the hub 6 ilnSerIt@@smémlrr aihet eibinent Asxsnﬂ_e:ted)awdy doarache sagdfages By tr!lihown
'n Figure 4, thedrnonslgafic gxre:?gp&nh%%élr‘?fﬂrﬁhg%&mgt Bt ithe psrupfﬁcdgqi widrhthde

t\wo reference or posrtlo’n n aces h converge towards each
ot her and whi ch euetrpenipiery of the drive shaft.

20 The hub 6 is further shown to have an annular magnetic member 11
suitably mounted on its lower surface. A magnetic detecting pin 13 for use
in detecting the rotational phase or position of the disc 3, and a non-
magnetic balancing pin 14 of substantially the same weight as the pin 13 are

~embedded in the hub 6 at_. diametrically opposed locations. In one

25 embodiment, at least three supports or feet 16 extend from the lower

| surface of the hub 6 at equaliy angularly spaced apart locations which are
fadially outward with respect to the annular magnetic member 11. The
bottom surfaces 16a of the feet 16.project slightly from the underside of the

- hub 6 and define a reference level with respect to the recording surface 3a

30 of the dxsc 3. In another embodtment the feet 16 are replaced by a
contmuous annular rim. The walls Za and 2b of the jacekt 2 have central
| openings 17a and 17b in _whxch the hub 6 is loosely rotatable.
| As niéntipned above, and ae best shown in F igure 4, the non-circular
opening 7 of the hub 6 is provided with the two reference or positioning

one of the wi ndows 4 for magnetically recording information signals, fc@ .

35 surfaces B8 which conVerge towards each other and which form two
respective walls of the hole 7. Although the surfaces 8 converge towards



respective walls of the hole 7. Although the surfaces 8 converge towards
pach=other, it is seen that the converging surfaces 8 do not intersect. The
@I e formed by the surfaces 8 is not critical; it nmerely is sufficient = o~
at the ~ surfaces 8 tangentially sgntact a drive- shaft of th‘gfl
recordi ng/ reproduci ng apparatus when the tartridge 1 is |loaded. The 5 z_,_,
surfaces 8 are equally radially distant fromthe centre of the disc 3. That

is, the shortest radius lines fromthe centre of the disc to each of the
surfaces 8 wi9aFhBEhery ks sgangthas the gosverging wrfagesd gp @ot é'%tleﬁeé‘ﬁ't T8or dal

el ement 9 as sagiefurfmd| by eHeORGAARE BTRITREY chibidhl;i it rhotety p@%eﬂ:&leﬁw\/&m t he
non-ci rcul ar nol e_7.and 1% t he el on atte hol e 10 t att e| ng
t e et

substantial ly ?)ar 3"|'rf%7esto theaﬁ%%'earu@ ur ace“§a of if neft 9
forms a thir deeprdingéfeproducingd @pparatus twhene e ctartnidgenfl Hs glsnadedl- tThe hub 6

is forgred of s@rf%l:'éé ahre é&hé‘ﬁ} 'rﬁéiaﬁ’i‘td?srtbﬁﬂ fiRRH he’ cher et %deg@BStfﬁ&t i on.

The flexible element 9 is spaced fromthe surfaces 8 by_a fourth wall
ext endi ng frd#n %es'\?f‘tqshéag‘&? flifes from; theprotes, gt the disc 3qto eaeh Ofcthgnt o .
and by a fiftsurfaeéd 8 eill @Bdiqua.from t he ot her surface 8 to the other end of

the el ement 9. \C/I—%igﬂret Dealgoa Ol sh%Qgs g‘he ?e g g'col't.[lgl el%m?ﬁll. %gabs § cﬂ?nﬁl‘ea Yin that ‘

recor di ng/ repr oduci ng appar.at us, a & e rrve s
appar at us i s elongatadethembep that lhmf-emqsedulbatwmn they no- Ctlmlambt’@ 7”nd radius

of theglrive tﬁ@%i&ngggaﬁﬂole 10, th& FR8ESbAIRG sﬁ&@afﬁxalw phrMeE th rtﬂé”rﬁé?ﬁo&-e”t re

of the disc 3 to each of _the surfaces 8 a the surface 9a of

el ement 9. COnsEMUBHTIGE YRAEHNG ﬁ@"?fﬂt\?ef"éﬁ‘&fac “'20:' walli ¢fstdhehale 7a "s"r’iﬁwn in
Fi gure 4, thembedimérandf Eigaren] tie hlitesas fonnased 6f asuitablesplatacemaberidience,

the surfaces 8,as as th rfac are in_tangenti al t act V\nththe-
i e ve Shar t® 284 98 ol Onteafl chiiniétldn®® Tne Hiliie e BRESTls Becgdtihiengt 1 ' DG
into firm comucfacesnd bl atfm:rsmwfaamerailamdrmonmlféha@udaaasaa \Ep @erm:-d t he
drive ghaft 20 th§ ea-%@&aé !a.ya By@ﬂftmwfaheexrtm;a?ﬂfwﬁ rtﬁer&mf»&gsma@eoa%at us

and restrained fromlateral novenment he resiTient bias rce exerted by
the el ement 8N%iPiJisE ef'ﬂé'féﬁ‘FF'ﬁ'é%‘tt? into firmcontact with the drive shaft
20. The contact Vaesnvers daheidger 1 agasaded ifte BQuitable sathfding/rapraandinghe

drive shaft %Bpa.rgtusslffaf 5&(‘:&‘]2} 'dxs'H%hshta??rZDVg}g\r}ldggEfnq:F'aiaE’%paahr%%s is inserted -
- into the non-circular hole 7 of the hub 6. The radius of the drive shaft 20
20 exceeds the radial distance from the centre of the disc 3 to each of the
surfaces 8 and to the surface 9a of the element 9. Consequently, when the
drive shaft 20 is inserted, as shown in Figure 4, the resilient element 9
flexes aWay from the surfaces 8 . Hence, the surfaces 8 as well as the
surface 9a are in tangential contact with the drive shaft 20; and a resilient
25 bias force urges the drive shaft 20 into-ﬁrm contact with ti1e surfaces 8 and
' 9a. More accurately, smce the drive shaft 20 is generally fixed in the
recordmg/reproducmg apparatus and restrained from lateral movement, the
resilient bias force exerted by the element 9 urges the surfaces 8 into firm
c_ontact w1th_the drive shaft 20. The contact between the surfaces 8, the
30 surface 9a and the drive shaff. 20 is sufflcxent such that when the drive shaft
20 is rotatably drwen, the hub 6 is rotated thereby correspondingly to rotate '
the disc 3.
From Figure 4, it will be recognized that the angle formed between the
surfaces 8, although not ci'itiaal, is such that lines drawn from the axis of
35 ~ the drive shaft 20 to the tangential contact points on each of the surfaces 8



50 is rotatably driven, the hub 6 is rotated thereby correspondingly to

rotate~the disc 3. FramFigure 4, it wll be recognized that the angl
“f.ormed between the surfaces 8, although not critical, is such that lin
dikarvm fromthe axis of 35 the drive shaft 20 to the tangential contact
po{ats on each of the surfaces 8 will bénormal to such tangenti al

contact points and intersect at the centre of .the disc 3. Thus, the
surfaces 8 serve as reference surfaces which, in co- operation with the

el ement 9, ser V@dﬁ ReHdr tcg'gagfﬁgér{ggnﬂgl ég}ﬁagﬂ Enfln s %ﬂt&@é&cégﬂ'@:gw% ht he.

the axis of the drive s the free en
drive shaft 20 Pﬁt%ﬁﬁ%a+ IEhU§hfé‘|§éHff§Gei Baervenes mfpwcswar&acz@wm e ceasi |y

inserted or gui dﬁiﬂ"atlahQMiTt!thb(HIQnZntabOElé}th% B3Ry R cBmtrk asfehel iS¢ 8Ghto
Si nce the el enent, orrre as aﬂg{) tion of the hub 5, the

particul ar pl asf?‘Eg'dﬁﬁ‘feeY’ftg%rhgfa"%‘? e Riye g nd the element 9 are

fornmed 18 may Poefesably atheyfreelead toé dhes driss shaft 200y cdmicatig siapedrsalthat - '
el asticity or r tnl;g Vil h
illustrated in %?g#rl?%fﬁ 20 s%lgtg%wnlgg ?R}g@ oﬁﬁgﬁ%ﬂﬁg eﬁ\el oneg éelgng the

resilient chordﬁ‘?""éﬂléHEﬁFegt'?%'e‘Pfepl aced by a pair of legs or f| ngers 9b and
9c whi ch extend tOchStlﬁaéle@hherlsaﬂﬁégV&ll)C?brﬁiéﬂ ssea%aﬁxadoﬁhe hub spyma

The | f d th the hub 6
are resi1iont. FBHRMTPeRiS MRsEHpT vhic TRyt fnstelpiaer 9 ame SorTHe
nQn-ci rcudar op®ayne 7suitably seldcliedssoofast be grioeidebtiee |degizable klastjeity @b and

9c are subst ant jRlilehce R tRElentdMi 9. W th the gap therebetween, formthe
third wall 20 of 1 Ee non-circular hole 7 simlar to the third wall

formed by the surf é@ea'ég‘"éf“’?ﬂ'é‘bcﬁﬁ éll&-FSt"eﬁté‘Pré’hf igurep.dpdhiscaliernagiyey She

}M_wen t he grl vg ah@féltelé’&;ated t‘éﬁl@éf{t&fhord!‘dlcblérh%mw|1§r3pl@éefbglar&15,oftlb@a or "

i ngers 9b and Qc¢ rection surfa

Hence, the surf E% 5 bci’rex’zﬁﬂd g?]\ﬁgrglg n%'(?ﬂ’?raws @ﬁg %Slsgp??p?arqm

tangenti B8 contlaca gapt ﬁ'hehegsdwn fimgesh afd megrans formed with E‘mehtgearaad,r them)

shape of the ho%fergsmieh{ers in Figure 5 fromthat shown in Figure 4. In the
i

absence of the ve shaft 20, the hole 7 of Figure 5
: Normally, when the drive shaft 20 is not received by the non-circular

opening 7, the surfaces of the flexible legs or fingers 9b and 95 are
substantially coplanar and, with the gap therebetween, form the third wall’

20 of the non-circular hole 7 similar to the third wall formed by the surface 9a
of the chordal element 9 in Figure 4. However, when the drive shaft 20 is
inserted into the hole 7 of Figure 5, the fingers Sb and 9¢ flex in a direction
away from the surfaces 8, as shown. Hence, the surface of each finger.9b
and 9c which faces the hole is in tangential contact with the drive shaft 20.

25 The geometrical shape of the hole 7 differs in Figure 5 from that shown
in Figure 4. In the absence of the drive shaft 20, the hole 7 of Figure 5.
exhibits a substantially trapezoidal shape With the fingers 9b and 9¢ forfning '
the base of the trapezoid and the surfaces 8 forming the angled sides
thereof, In the fbregoing examples, at least three separated surfaces

30 or walls of the hub 6 are in tangential contact with the drive shaft 20 when
it is inserted thereinto. This establishes a fixed relationship between the
reference surfaces or walls and the periphery of the drive shaft 20 so as to
make the centre of the disc 3 coaxial with the axis of the drive shaft 20.
Furthermore, the resilient urging of the element 9 (or the embodiment of

35 either Figure 4 or Figure 5) results in firm contact between at least three
walls or surfaces of the hub 6 and the drive shaft 20 such that when the

IS



exhi bi t s a—substantiaH-y-trapezoi dal shape with the fingers 9b and 9c’
for g the base of the trapezoid and the surfaces 8 formng the angled -
t her oi ng exanples, at |east three separated surfaces
fﬂu"l "")"Immrﬂuﬂﬁ 6 are in tangential contact with the drive \.){
s a t 20 whén ft $sMnsereed thereinto. tgls establishes a fixed e
rel ati onship between the reference surfaces or walls and the periphery of o
the drive shaft 20 so as to nmake the centre of the disc 3 coaxial with the
f the d haft 20. Furth th t fth
clement 9 (oranHeCBoBRTalS bhe B 6 and, whpritie Fostn e it ety
resul ts in firmpgofdsied, Betadgitional numbst of mefecasa walls ayt he hu
I f ] L la d:i i} oefd:héatu&sﬂﬂ he hub
6 and the drive. shaft S e Prates foid Ve
shaft 20 rotaﬁeé t?rf%"ﬁlab gﬁ@ac}jhﬁy}%‘g@@l{ h}% séraft 25 ngusrg sr?){{hést ea F%er ew t h.
If desired, murfades tinoeertashuwith the dnive sbatt 39, \aad| 8 eFeatefe WMbep ?fay be

in tangenti alsupgeggﬁ{ayvuet&eahpdgdéﬂe shaft 20 Figure 5 illustrates four
surfaces in contact with é’h .llv sha ﬂd r(‘ia‘;e nunb%{ca @
surfaces may be Fe&HNNG i@ SIANRR L) B8 CATHS ﬂ%e s s&m@’ D anindlgegde 1 i's
al so provi deoha;\nfbhe%mplédwmrorncaﬂips faarotaveblepdial Zﬂ/rhaahnglmpblmdvstmrem atable :
dial 29 havi ng.a, Pgi DLSEDLRAN LGN thS ikl RS thidks 65 RF6Yidk Oan

rRs 16 e an nber o

sui tabl e i nde pr ovi dlca clrcul ar
tracks whi ch ihdicetibe off thewmeepfocnr@u«\@r tmgcks whichy Weabeel‘h‘@cﬂf%d atheyt at es

in a siep- Wi SfedBNNfHe biddl9trothied ih aestapaIes h?arﬁ'néﬂ[lﬁﬁéweﬁith the dragabtiechi ch

advances fromone circular track to the next. The, i ﬁ‘e 8E Erow des an
i ndi cati on oftransguceforari RRadeWHIFR: afwRNGES; ﬁﬂ“c"é}?aﬁ'ir{" af)f i€ Bkhich
has been COﬂS‘FH‘éEd'adidEatoﬁlIﬂebfmﬁdeeehly,mdicatwpmﬂ tiat pértidmeof sb@rmcn@u@gapacu ty

‘whi ch renains_avail al g.f f gr&n%f_. Y heen ,_roﬁg@f,gd NG, afedrh@®4vely, that

‘modi fi cat i onsSRPECYFOTC 6T & poss exa he conver gi rg surfaces
or walls 8 nprtineeptdbe. reqordingr caparily iwhieh s“@&ﬁ"ﬂfn WEH%P'Peg""a PENeR i vely
| ar ge gpace WakGlui ght not be available with the small di mensions of the
disc 3 and the hub n_Fi gur e ex d

bet ween each of Yﬁ’émﬁjr’f'a@é@aﬁ‘f’%?rfs 0§ g ?h%osP‘é’!%ec%Ve SAATRIST L

converging surfaces or walls 8 may intersect. However, such intersection
requires a relatively large space which might not be available with the small .
dimensions of the disc 3 and the hub 6.  Also, the walls in Figure 4 which
20 extend between each of the surfaces or walls 8 and the respective ends of
the resilient element 9 may be curved or may be formed as discrete

segments if desired.



the resilient el‘ement 9 may be curved or may be forned as discrete
I f desired. CLAIMe CLAIM5 1. A magneti Iml onp(i
imagnetic disc and a hub menber centrally pﬂ lﬂllmﬂﬁmumﬁ

ard having a non-circul ar opening for receiVing & circél at drlve shaft
rg}at ably to drive said nmagnetic disc, sgigd hub menber including two
reference surfaces which converge 5 t owar ds each ot her and
respectively formtwo walls of said opening, and resilient means forming a
unitary part of said hub nmenber and haw ngug surface which forms a third
wal | of said opening, said three wall s 0ermng positioned and di nensi oned
such that both before and when a circular drive shaft is received in said

openi ng, said ueferafugaeﬁura.a@e&saradlﬁ&bdapsurrigaeen@‘gnmc disc &« & masi | i ent
nmeans are all Ra t he. . axi d drive

shaft is recei'Ved ger °esn§ra Y RSEIHMS LR s&'da'ér?gna gs%lipf@@ég’ga%am%ﬁfrﬁgf?ﬂrface
of said resil |oonmngefansetaawm9angetmlaraﬂtlye ghaft aotatshly ¢ odirivecsaith gfagnetic t hat

sai d magneti ¢ ficSCsdid Hugt ﬁ%ﬁ'ﬂei“hﬁ&uéﬁabdtm ipdferontdf udfetd Ghichl 2onverge 2- AN
assenbly according to claim 1 wherein said resilient neans conpri sés a

‘resilidnt rrenﬁBY’aE‘ffaE%ﬂ‘ pthss andcrpspectivaly form. twemalls Rfesaid gpgaing: agd A
assenbl y accorrdsitignt @néﬂnalmsﬁxrngatMarsiwr loslsag:( aub Gﬂémbexwahh halling a -

extending from spect | ve f sal. in i d
resilient rrerrﬁg??fggﬁ ésl tﬁ rgx\fv% sal# l%tnﬂ’e 3 %f %}’;ﬁ gelf' §o
r.espective walpositisined and clypemwfgadt sslcbathelt b@téu beforet amdawben a dirculan deiyeenbl vy
according to “sh?ftms rl-célYOE& ) Qanﬁ%'pgnfngsééng‘%gﬁer%%r?a%es and sEﬁfHaHa%@%ff i st

and second resi[ient nenbers separ at ap_t herebet ween and each
havi ng 1@ sur f &8l tesHifeh mesns ¢re BllcPéﬁ"Eléﬁl,tms"EP d”‘tfr‘?f BidHeive sfpdnavgvdedri ve
shaft is receisdrfdribe sh&fFtas s-eeéxbgd &CGQHCBpEQmFgQaRJ Adferehceliarfaces biessidr f aces

vl | of sai d GASAERG 14 FETRCmeE, pl Sabof R ARG, ey Bk e o

cont ai ni ng sa|t{jag@d magnetic disc is rotated when said drive shaft rotates.

15 - 2. An assembly according to claim 1 wherein said resilient means
comprises a resilient member spaced from each of said two. reference
surfaces.

3. An assembly according to claim 2 further comprising a fourth wall
20 extending from one of said two respective walls of said opening to said
' resilient member and a fifth wall extending from the other of said two

respective walls of said opening to said resilient member.

4. An assembly according to claim 1 wherein said resilient means

25 ' comprises first and second resilient members separated by a qap

' therebetween and each having a surface tangentially to contact said drive
shaft when said drive shaft is received.

5. An assembly according to claim 4 wherein the surfaces of said first and
30 second resilient members normally form said third wall of said opening in
the absence of said drive shaft, said third wall containing said gap.

6. An assembly according to claim 4 wherein said first and second resilient
members are positioned adjacent to said two reference surfaces,
respectively. )



6. An—aSSEﬁﬁTV“EEEBFHTﬁﬁ‘to claim4 wherein said first and second resi’lient

ssenbly accordi ng to claim1 wherein sdid

ers are p05|t|onediﬂFJ acent to said two reference surfaces,

et g i

into tangent5al" contact with said two r ef
assenbly according to claiml1 wherein said two reference surfaces forman .

ence surfaces. 5 8.

angl e such that normals to the tangential contact points of said drive

shaft, when rebei

d drive shaft, éfn said drive shaft is received,

An

Wy assgmblyy epcording b claigy} fwheseinnsald Jesilient measgs 4E9RS e of

said magnet ic sﬂnac‘dmwshaft, when said dRive SRbftY isaeeeivdd thtb Ot sbehtial le oMBgstei n

said two refer

aces are

e
of said magnet'f"rtl citw"lfffe'ﬁ"ﬁﬁ@wéfg??:s‘dl sc cartridge conprising a jack

magneti c disc
positiored on
for receiving

rotatably disposed in said jacket; a hub.nmenmber central

gali d\nlar’ﬁsembl H@&E‘&ikgctodéléﬁn Q”Qhé}élﬂ E%d acvﬂ%'f&lg?\‘éé‘ls@{fae&em ng

magnet i1 ¢ di sc;

a Cclrcu rrve rotatab rrve sail

ual ly radially distant fromthe centre

et;
y

and an apert ur Th 28 Angl9 gégbethatnrsmals \M’ntE‘ﬁ @agﬂ‘tfﬂ&tﬁ%?ﬁferPEs at saissed;
sai d hub WEFTbeﬂrWé’lC‘thfh ﬂ@hérv\ﬁeéﬁf/@d,eBCQea‘&hlrﬁe&@:@ﬁcﬂ\ﬂuﬁ‘fhceomtﬁfsga taeWeHed s

each ot her and
resilient mean

ngch qr.m t wo rq;gectlve wal | s of said opening, and

15 ﬁeofsaldf"?ﬁ%eﬁla li.mltary part of said hub nenber and

having a surface which forns a third.wall of said opening, said two

referengg surf
magneti c disc
said two refer
drive shaft is
said surface o
drive shaft,
reference surf
tangentially c
when sald driv

gCenPL &%bﬁﬂ"i:@gh?‘m g ci’é:[-% 1 Wh%}éﬂtsafo* 4R E-é”*%rﬁﬁ‘é% lsGrfabesal d

and Sal Iresli ans POsSI tioned wt espect t
arecequally radially distampt f“ﬁﬁ't“lﬁd-‘teﬁ é?foﬁaé’ msanetiRAiss: circul ar

(0]

a

recei ved in sai d opening, 25 said reference surfaces and

are al aral l.e t he axi.s

i d il R d
200 B, ety i, TR RoPprelRl 3, fokeld 4, Fadieh, s

entetabdndispased ipsaidiiaekel; asbubdmeabiet |cemrameans1tmhed on said

e rotates sc cartri

to claim 10 whdVeishaitgogatagly to drive sa|d magnetlc disc; and an aperture in said

jacket through which said hub member is accessed; said hub member

inclpding two reference surfaces which converge towards each other and

" which form twe respective walls of said opening, and resilient means

20

" 25

30

forming a unitary part of said hub member and having a surface which forms
a third wall of said opening, said two reference surfaces being equally
radially distant from the centre of said magnetic disc and said resilient
means being positinriéd with respect to said two references surfaces such
that both before and when a circular drive shaft is received in said opening,
said reference surfaces and said surface of said resilient means are all
parallel to the axis of said drive shaft, and when said drive shaft is received
in said opening said reference surfaces and said surface of said resilient
means all tangentially contact said drive shaft so that said rnaghetic disc is
rotated when said drive shaft rotates.

11. A ﬁ;agnetic disc cartridge according to claim 10 wherein said hub

member is of 'unitary construction formed of resilient material, and said '

resilient means comprises a chordal element__ha'ving_ a surface which forms

~ said third wall and backed by an elongated hole, said chordal element being

35

disposed between said non-circular opening of said hub member and said
elongated hole. -
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‘nmenber. is of unitary construction forned of re-mmd sai d@
“restlient means' conprises a chordal el enent haV| ﬂm whi ch forns

"Ssaid third wall and backed by an el ongat ed hol e, yﬂﬂ[@ﬁm’ﬂ%m&nt bei ng/
\\3& di sposed between said non-circul aic)zopenl ng 6f sa nber and .
%Ld el ongated hol e. * C L M S A magnetic disc cartrldge :

acording to claim 11 wherein said non- circular open| ng of said hub nenber

i s di nensi oned § t hat Wnecp a circul ar drjve shg i gcel ved,  said
chordal el ement?s I2xBEIRRE H5% FREAI9 IRPTHIEE I G d’ f }PBEeIn gsaid; noR-
magentic di sc ciculardoperday @fdsaig Hub - elesber 12 dineneioned asuthctrartdaher| @ nent

compri ses 2 Paireferl B AL NS InEAGH AIG ANLSSAY AbSCLAY 2

gap. 10 ar atus recor /or “reproducing si‘gna s>on a
-magnetic disc z§’9!§é‘ W“%%f#@ﬁﬂg a rotatable nagnetic disc; a hub nmenber
central |y positioned on said magnetlc di sc and having a non-circul ar

openi ng for Y ul ar ve sha ack cont ai ni,

-magneti ¢ disc g%d %d&?ﬁé‘g ?‘is? sctartﬁ ft‘iﬁc&"{ ﬂ? 589‘“ '?JFH’ %ﬁ‘?g@ c{‘?gft
passes to be retemnentd cbbwprises i a pair dofndegsieaxtending oq;nenardsg eact atreecend
-aperture througé}?] téﬂbf\a’;\‘gg magnetic disc is accessed by transducer neans;

sai d hub nenber "having 't reference surfaces which converge towards each
other and formtwo walls, respectively, of said opening, and resilient

means folOni ng asurApprytusafor rebordirigladu/br PEpTORlCiAg dighBisCoh BQhagnedic digast a
third wall of said sert b |nto

sai d opening, &% G"bgﬁr%c’é"‘%éﬁm% abé'?tﬁbahd%srf‘ﬂ'}?ﬁ{?dg'éﬁﬁ adﬁ'ﬁgr{g?% %rd CEUERA"Y hat
bot h bef ore angdositiened zind seiidi wagsétid tdiscs andskavimgl a nbo-cimiuthropeening,fosai d

reference surf @&&ﬁvﬁ@é E%«ﬁa?g{-:ﬁ/@%ﬂaﬁf fasﬁbﬁetré‘ﬁgkin% AJE e n%Eﬁ &%& and

parallel to the axis rive sha 'S
received in sah@viggenfing §%ﬂ’&‘rPe¥‘é?‘w!9'?c‘éh1§ﬁrsF‘&'c@'s"BaﬂH’fE&ﬁPei?x" be receiyed ace
of said Yesili mtsawm-mdm&arﬁﬁaﬂm adrldy aCQéﬂoaGtaﬁs}t&edEhx‘éegﬁ haﬁ'&:hsgaxa hat

sai d magnetic dl at netlg stc 1s accesseg%yst%largsdgtrzérvr%egns?fsgld hu ar;['tg%ber navmg two

reference surfaces which converge towards each other and form two walls,

respectively, of said opening, and resilient means forming a unitary part of

said hub member and which forms at least a third wall of said opening; a

20 - circular drive shaft insertable into said opening, said three walls being

positioned and dimensioned such that both before and when said drive shaft

is inserted into sald opening, said reference surfaces and said surface of said

resilient means are all parallel to the axis of said drive shaft, and when said

drive shaft is received in said opening said reference surfaces and said

' 25 surface of said resilient means all tangeﬁtially contact said drive shaft so

that said magnetic disc is rotated when said drive shaft rotates; and

transducer means positionable through said second aperture to record and/or
reproduce signals on said magnetic disc.

30 15. Apparatus according to claim 14 wherein said resilient means comprises
a substantially elongated member and an elongated hole, seid substantially
elongated member being interposed between said non-circular opening and
said elongated hole. |

35 16. Apparatus according to claim 15 wherein said hub member further has a
pair of walls each of which extends between one of said two walls ahd_;a
respective end of said substantially elongated member.
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ducer means positionable thr ough said second aperture to_record and/or

uce S| a gnetic disc. 30 15. Appar at us - according teo = °

m mla\ | ent neans conprises a substantially elongated =

rrerrber and ngat e¢ hdle, said substddi al | y el ongated nmenber being '

i nterposed between said non-circul ar opening and said el ongated hole. 35. \y\,
16. -Apparatus according to claim15 wherein said hub nenber further has a

pair of walls pACRApphraMH s&rﬁaﬁ«s&qsc:sa% 16 5heRER sgir‘rjb &@,nfénimav@kbﬁmﬁﬁés :

respective end of  saj d substantral :
17. Apparatus %888 ¥fi HExible fingeos ?L’YEGW@Q ég‘f{a%dél ?fclhe%tf‘F‘l‘ Elila ss%%rﬁsefbaml ses .
a pair of flexgdp, eeafchngemsleemhgadbéiggt.avwmzlscteawh sdideFivenshase peatsatd by a
gap, each fl exartl)\llee I,Ialfp% 1 tgevl gg L n;%i% t with said drive shaft when said
drive shaft is recelve oS8l 3?)3 5 18. Apparatus according to claim
17 wheré@ n said opening is substantial I y trapezoidal and said flexible

fingers formtig %ﬁ@ra@fxs E@@orﬁfr@pﬁ‘oz Rlatm 1P whéré'ﬁﬁgﬁ?& 'oﬁet‘ﬁhﬁ Qs 3SR NNy

substantially as herei nbefore described w reference to Figures 1
to 4 of the act8RfEmifelAd It Eexidls f"ZQ%é?Fé'E F'&e BRsscoffhedngrazoidipst antial |y

as hereinbefore described with reference to Figures 1 to 4 as nodified by
Figure 5 of t hf9 a%cm%gg@{é rwscdgs%@’?'nﬂgﬁwbstantlally as hereinbefore described with
10 reference to Figures 1 to 4 of the accompany drawings.

S

4
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20. A magnetic disc assembly substantially as hereinbefore described with
reference to Figures 1 to 4 as modified by Figure 5 of the accompanying

drawings.




