2125008 -1- CASSETTE REEL LOCK The present invention relates to a cassette &

reel lock and, nore particularly, to an inproved reel |ock and | ocking
mechani'sm for |ocking the reels of 5 a tape cassette. Various | ocking
mechani sns have been enpl oyed in the past for |ocking the re% 0' cgeo
t'ape cassettes when the cassettes are not installed in the recording or

pl ayback machines, for exanple, when 10 the cassettes are being
transported. * Such | ocking nechani sms prevent the accidental unw nding and
tangl - ing of the tape when the cassettes are not in use. Several prior
reel | ocking nechanisns are dis- closed, by way of exanple, in United
States Letters 15 Pat ent Nos. 4,195,797 and 4, 232,840. These prior

| ocki ng mechani snms enpl oy | ocki ng nenbers which are rotatable into and out
of reel engagenent and are urged into the reel engaging position by

separately installed netal springs. Such separately installed 20 springs

have several disadvantages. They require increased inventory of parts and
the mani pul ation and installation of both the separate reel |ocks and the
springs require separate steps. In certain of these prior |ocking

mechani sps, the springs are ex- 25 tremely tiny. Thus, the springs are
difficult to manipulate by hand, and arejwvirtually inpossible to install by
aut omat ed procedures. Moreover, the -2- presence of nultiple, separate
pi eces result ir3 =al and installation costs and incre- ases

the possibility that timthepipreaenta\i heatiiomrs apElsiesl abtercasséttéati on,
eginer in transpaLhahock and, ike 'ghrtiurdrly, 8 £RSARHESEQUELAY | S
lock and locking mechanism for locking the reels of
5 a tape cassette.

Various locking mechanisms have been employed
in the past for locking the reels of video tape
cassettes when the cassettes are not installed in
the recording or playback machines, for example, when

10 the cassettes are being transported. Such locking
mechanisms prevent the accidental unwinding and tangl-
. | ing of the tape when the cassettes are not in use.
Several prior reel lockingmechanisms are dis-
. ' closed, by way of example, in United States Letters
15 Patent Nos. 4,195,797 and 4,232,840. These prior
locking mechanisms employ locking members which are
rotatable into and out of reel engagement and are
urged into the reel engaging position by separately
installed metal springs. Such separately installed
20 springs have several disadvantages. They require
increased inventory of parts and the manipulation
and installation of both the separate reel locks and
the springs require separate steps. In certain of
" these prior locking mechanisms, the springs are ex-
25 tremely tiny. Thus, the springs are difficult to
maﬁipulate by hand, and are virtually impossible to
install by automated procedures. Moreover, the



apart for'any reason after it has been assenbl ed. The aforenenti oned
Letters Patent No. 4,232, 840 recogni sed the di sadvantages of installation

encountered in the prior |ocki'ng mechani sns which 10 utilises eitheQZEf

tiny- Separate springs or large ind- ividyal springs. In an attenpt to
ov&Fcone these installation problens occé&sioned by such separate el enents,
this Letters Patpnesdnsel ofenultirilpey seprnatempiiacesmingsyldh Hdf the ree

| ocks wer e 15 aink2ASdat AIELDERI LA Sl TAlia velaed arap Ssidl ent

el ement whi ch waS nou I nt e% jOIned bot h of t he reel |ocks
so as to form a 8Begl &hel pRERL éémtan m@g nifeqafe Mayk|P9R™& and t he

resilient el emengepdbhteinh@teeNifckaNd atd%H, mttrﬂxem&ﬂttzmlsporﬁamd the
spring for both reel | ocks. However, this S|n | e, integral | ocki ng
mechani smdal so s&PPerénsé§§raPrdF§a&P§hF§@é$ oM Eé}%ﬁcurs in

~ the installationaphrtheogl arpnirenBonha faassdit exasfiaieﬁmlasaaamhnlééilon is

required 25 both tg,insure si Itan ositipnin bo | ock
due to the fact that tﬁ@ %8 3?‘?3 e 3&“%&’ for?g:eéﬁzs(;ﬁ?o %'rr?s%?é thgf >
the resilient elenentewbgnhsédrthetﬂasa@vaq;agu$Jqﬁrnnsﬁ&ikanﬁomocks is
properly pOSItIO HQegggs %OEh ? 1d?wid@ﬁ4hgw éﬁﬁanlsﬁEEWHEEhthe ot her

| ocki ng nechanls because t Ient_ spring el enent
whi ch couplOes bouhléﬁseheeﬂébbrlﬁény iSeRHT ateh SRIEMER ©OLi AL IMARLTupi es a

substanti al pO” %aﬁ%ﬂ Qpr%@%adyxhe%&{ QLRGN & GRAD ords Snabé ch 1S
avail abl e for ocki'ng_ nmechani sm not her di sadvantage is that a

subst anti al forcénﬁﬁéﬂ1§é1§%ePF@HIGWﬁJﬂ9q4§ﬂHQﬁfrhﬁﬂﬁﬂﬁ T ERA the ree

| deks fromthe reaekments? th@.@giﬁit&@rtsoﬁéﬁérdi aﬁngﬂg:imgi Moedkimmp. This is

due to the sinultaneous acti,on i
mecle"nanisms i(r)l Emh%o% r eeS Ireeelnt rsI n

re
" 15 joined together by a 51ngle relatively large resilient
element which was moulded integrally with and joined
both of the reel locks so as to form a single element
containing both of the reel locks and the resilient
element. This interconnecting resilient element
20 formed the sprlng for both reel locks. '
However, this single, 1ntegra1 reel locking
mechanism also suffers several disadvantages. One
disadvantage occurs in the installation of the element
in the cassette. Careful manipulation is required
&h/ 25 both to insure simultaneous positioning of both reel
locks due to the fact that they are attached together,
and also to insure that the resilient element which
forms the spring and joiné the reel locks is
properly positioned and does not interfere with or
30 disrupt the other locking mechanism elements. This
is because the resilient spring element which couples
both of the reel locks is of considerable size and
occupies a substantial portion of the already
restricted and compact area which is available for
35 the locking mechanism. Another disadvantage is that
a substantial force must be exerted on the locking
mechanism to move the reel locks from the reel

1



on both of .the |l ocks, the location at which the spring is coupled to the

Jo

| ocks, the direction in which the 5 spring forces bear against the ,ﬁg%;

Iocks ‘and the size of the spritng itself. According to the present

tlon there is provided, in a tape cassette having a housing, a reel
Ioc I ng mechani smconprising a | ocking elﬁnent provided 10 with a bushing
by which the |l.ocking elenent I's nounted Ot he housing for rotation bet ween

I d_di b
Weh Tooncer®, BABREIRGIER0LNY, RAREHAN R B RIR - ke sl B B 20T

means whi ch exthedsimudﬁanbeus5actﬁoﬂhnﬁgt&e aihgﬂstrsﬁgaﬁ&ntpsprﬂnsn about
the bushing axig Laftne%@a@ﬁ@e%?& hehel A0RaltA8n it Wi HALNR! prlifgPr event

rotation of the reel, and resi ar m whi extends fromthe bushing

and i s integraiBy couples: &@ &Peoﬁécgﬁd tthe Rineesdong 18 whicBc$he angul ar
position 20  abe4hgt FSrdeshbearddgainste thesilockal, and hiedaike ©FJagi ng

an abutnment which is stati,onary with respect to t he housi ng thereby to bias
t he reel engaglﬁﬁ FREtag; Atsed gagenment with the tape reel, novenment of the
| ocki ng el enent betmee@rahagrteltmng@gb&@ntndnﬁﬁntiahsthgagiug portions

bei ng acconpani L fic e | hact
between the re %Ngﬁf %land%%%e @g% en%ﬁﬁ&%ﬁg g%i@QB resi |ent arm
due to the sli duqcvgimvmmhtammr @l@emngAn deskdinge elegent pProviidgd

mechani s accogd't@zg al BuFhingt B Wh&%?ﬁtttié“i%l‘:tldi% QinieeS st MBunted
af or e- ne I one |sadvanta%|g_O Thus, such a | ocki'n chanismelimn- ates

I’Lpneed for sOFatdee &or zotation, betyeen , engagaag 2R nunber
of parts. Suchgiedndaicing PositibnEdabout A takiish viliie:mri%s@ttaﬁiwﬁyl on

e R N i
assenbl y comprising reel engaging means which extends from the
| 15 bushing at a first angular position about the bushing
axis for engagement with a tape reel in the cassette to
prevent rotation of the reel, and a resilient arm which
extends from the bushing and is integrally connected at
one end to the bushing at a second angular position
20 about the bushing éxis, the resilient arm slidably
engaging an abutment which is Stationary with respect
to the housing thereby to bias the reel engaging means
into engagement with the tape reel, movement of the
ghj ' locking element between the reel engaging and =
25 disengaging portions being accompanied by significant
displacement of the region of contact between the
resilient arm and the abutment lengthwise of the
resilient arm due to the sliding movement therebetween.
An embodiment of a locking mechanism according to
30 the present invention overcomes the afore-mentioned
disadvantages. Thus, such a locking mechanism elimin-
ates the need for separate reel locks and springs and,
thus, reduces the number of parts. Such reduction in
the number of parts in the present invention reduces
35 both material and installation costs, reduces the
amount of parts needed to be kept in inventory, and not
‘only facilitates hand assembly



-4- of these nmechanisns, but also facilitates assenbly of these Q{
mechani snsby aut omat ed procedures Further, such a Iocking nechanism also -
reducgs the likelihood of separation of parts either in use, in transport- CE%;
5 . ation or upon disassenbly of the ceglng, may be readily installed in
previously configurated cassette housings W thout the need for any redesign
of such hou5|ngs tof ddegst meshandging odky: @ksorebeil thates sap b¥e with

a i ni mum of orcep%éawehé&ena%msweraw Pro0adhilons FOLERELY

encount er ed by tape cassettes; and i s Spaced ronland l[ocated relative to
the | ocki ng necharfiush & ér?&rhléi%é‘e&‘s“%s“l R*L9f rednees thet hkkeldperdti on.

I n one enbodi nent off delpd¥tdvintof Hetd Oeither i heséf oigMepahopedtreel
| ocki ng .mechani sm_i ncl udes a d§§g§§§§§i§(§é1|00ks for respectively
engagi ng eath of @fded%s He eI £PY oBRs i ncl udes
one of the resili ariaddiliys mui:aaadﬂ dfn t;h:aevf:amé.l;end:oxafi@un@tsedt eassette
I ndependent |y of e 20 ur resp e S
toward the reel ek‘&é‘&?ﬁ&sp(‘)"sf‘%t 3}e ‘%eﬁi :.‘L"eaoeﬁI 'ﬁ?) ,?&E% ﬁ gk % &ét andi ng
of the present inleusings & atcxwegtownmweetl neycls madrmedha:mismeff ect,
eference w| | nOPOIIE DUy Sinidimun FXFBLEe diq! BEadECORBANY! N0

- i'S an overa

drawi ngs i n which: ure perspectlve exp oded vi ew of

t he bottomHal f oﬁﬂthQﬁ&?ﬂﬁﬂﬁaQﬁﬁﬁﬁﬁkqp%ﬂﬂﬂﬁméﬂkﬁrﬁQﬁ@#ﬁEﬁF%@b@ﬂlnent of

| ocki ng mechani Smtfa‘a(i:lésf(:fal-lsﬁ.;fefi:d:e'sl1 AP IR M NEL bR Phd NCoPa€sgof 30
the pr esent |nvent%§ Flgure qji? ) 'an 'view of one, of the reel | ocks

gf;poratlng t he 4 meq R orlemenrt® R0 on the

in Figure 1; notgwee ﬁwee:f@n@ aﬁuti aneilr tdpedtibon pne of 35 t he
reel | ocks incorporatin theeg lﬁghéﬁofrEhé"S?@@%né”Yﬁ@éﬁQfoﬁnd as
[ 4

shown on the right in H
15 the aforementioned reel locking mechanism includes

a pair of such reel locks for respectively engaging

each of the reels in the cassette. Each of the reel

locks includes one of the resilient arms and each

of the resilient arms operates independently of the
20 other to urge their respective reel locks toward

the reel engagin§ positions of each reel.

For a better understanding of the present
invention, and to show how it may be carried into
effect, reference will now be made, by way of

&)‘ 25 example, to the acéompanying drawings in which:-

Figure 1 is an overall perspective, exploded
view of the bottom half of a video tape cassette
showing a preferred embodiment of locking mechanism
constructed in accordance with the principles of

30 the present invention;

Figure 2 is a plan view of one of the reel
locks incorporating the principles of the present
invention and as shown on the left in Figure 1;

Figure 3 is a plan view of the other one of

35 the reel locks incorporating the principles of the
present invention and as shown on the right in
Figure 1; |



-5- Figure, 4 is a broken plan view of a portion of the bottom half of the

o

video cassette housing - as shown in Figure 1 with the several G?Ej

eIean;s insta- |led in the housing and show ng the |ocking mechanism5
|r1¢}s reel engaging and | ocking position._and Figure 5 is a broken plan
vieWw, simlar to.the view shown in Figure®4, but show ng the | ocking
mechani smin its reel of sgwpagédiand bnbbeneglpnsvuewnoanppetﬁnmmd

erbodi ment, of' theypregnbotAUETALR 0 tnel 51308"Ba0SREEE! hibublaEl dure L.

Referring to Figure e Vi eo cassette general cl-udes si ng
bottom hal f 10, 2§ efhowrein 1Biguavend withdshet asgezalseéﬁ@enﬁﬁerl@@ta-n

readi ness for playie® im Ghe ms&gpngeshalﬁhoameusheg15@&&@' melch@in isown) ,
and 15 a plurality of screws 18 for attaching the,bgttom and top hal ves

to the houding totethes rapk ¢RgRTLIBY BthﬁechbﬂglﬁesFﬁ&PGde§n nunber of

features which are comm@ﬁ@ezr,aibyatBrdeQOplaﬁeraﬁsemﬁaaaﬂdﬂml ch will
not be described herein in detail Jtute

i nportant features df" ﬁ?ﬂe?ﬁ%@%n%n ﬁgHFFo% BHE ﬁpgééﬂg Fﬁﬁeﬁpf §%si des
in the reel | ockimecherhemism ivbscheed géaenghggdladdcahédckedtpesmtiyn.

denoted by 20 in the d@gggsse ;@aseﬁ %gcgrnghgepgggéﬁgl a bgﬁ%iﬁplly

| ocks the reel when the 8T 00 e recordrng or
machi ne t ol®revents aﬁi@ﬁmrﬂ%memll\lﬁdingFagureaﬁgl i Rgferrihg t@pé‘lg@me

automatical l'y unlpckghd hﬁé@&'éa%‘@ﬂtéh eﬁé§§ﬁgelhélﬁhé§eg hBuEH%dTaCh' ne.

The 30 Iocklng mechanismis pref era contajned in an area of
b%F;on1half 10 of ?Wﬁ?@uﬁéﬁ%gigef?néﬂfﬁyr?ﬁé tdahagang Ezvéﬂephéaﬁﬁttom

hat# of the housing ﬁ'tﬁké‘dlrmeé'réﬂﬁeihOfeaaihééjsoﬂér26lh9,tEerhq%‘ti ng. The
ocki ng HEChanlstlE%$K¥§éf.igC é&é%ﬁ&rtop half (not shown), and
15 a plurality of screws 18 for attaching the bottom
and top halves to the housing together.' The interior
of the housing includes a number of features which
are common generally to video tape cassettes and
which will not be described herein in detail because
20 they do not constitute important features of the
presént invention.
_ The present invention resides in the reel
locking mechanism which is generally indicated in
the area denoted by 20 in the drawings. This
W 25 locking mechanism automatically locks the reel when
the cassette is out of the recording or playback
machine to prevent accidental unwinding and tangling
of the tape, but automatically unlocks the reels
when the cassette is placed in the machine. The
30 ‘locking mechanism is preferably contained in an area
of the bottom half 10 of the housing defined by the
rear wall 22 of the bottom half of the housing and
curved interior partitions 24 in the housing.
The locking mechanism includes a lock retractor
35 26 which is pivotally mounted for rotation by pins
28 in notches 30 in upright, spaced, parallel walls
32 in the housing, as best seen in Figures 1, 4 and



35 26 which is pivotally nmounted for rotation by pins 28 in notches 30 23

i n_upright,-spaced, parallel walls 32 in the housing, as best seen in
'gurgs 1, 4 and -6- 5. The lock retractor 26 also includes a generally
hor{ zontal |y extending arm'34 and a pair

f spaced, - upwardly extendi ng

actuating arns 36, as best seen in Figure¥ 1, 4 and 5. The horizontally
S MTHe dverk | Estractoperdéial swt istbwdesi a géneballygm hal f

1 rou | C | [ r.o e not
regjo&r% ng an%r%l%%a}lc‘ﬁﬁréiﬁrpngagx e%d% é\%g{ﬁ ?kegggégét’ te i's
installed in the upsndily textrnding e tiat ingiaoes 136, astheshosegontal |y
34.in Binbldl CBUSLAdISs | 0nd HeAEL o £201] OckebARERgDOU!

he 1 ocki ng nec e b en The

extending 5
of the housing
shown) in the

extendi ng arm
pins 28 to unl
cassette i3 po
I nvention incl
2 and 3, respe
in constructio

ref erence nune
in Figure 2 w
reel |ock BY'

are primed. 25

ock t ani smas shown Iin Fiqgu

si tAdhelft i9VeTel efa A rRPEIARY r (ROt | Shqun hf innkhe, bekkom
udeall¥ of #HY hdfingnb rﬁmﬂuc{(xee«bhi@ﬁkénaacﬁhawni;n Figures
S

ctivel Each of these reel |qc

&

y. re substantially identical .
o BAT o SRR SR (TR (HOTHAGUR RS cEEFOBRRES
Accordi ngly, the dmi tprafadiomachimlextends behéld the dessetbediand the

I, loyed, i nthe descrintiqn of the | L_Lock sh
SRR T e TS (re i ik ARaneRe ot

i n theylhar Zorebaldt extendireg mumer3d s i Thehpini ghtsesel

| ock

rical, vertical l;:t}}s%iln%cﬁgﬁxfa?ﬁé?%%aﬁe%é{%gébsﬁggégﬁgbgg g%' : ﬂdho.

Trg:pi n 40 is st atioek ithe nnaliay mechaninm tasm skewnoint AégBset 8m hal f of
th

housi ng 10

shown in Figures 1, 4 and 5.- Thus, the pin 40 statioparily, nounts_the reel
The reel locks of the present invention include

lock 37 to
15

20

o 25

30

35

aRftheax e casyail Vi d B 1 o t O BRe macWBhb, as best

both left and right reel locks as shown in Figures
2 and 3, respectively.. Each of these reel locks
are substantially identical in construction, but
- are substantially mirror images of each other.
Accordingly, the left reel lock 37 only will be
described and the reference numerals employed in

the description of the left reel lock shown in Figure

2 will also be employed to designate like elements
in the right reel lock 37' in Figure 3, except that
the numerals in the right reel lock are primed.

The reel lock 37 includes a generally cylind-
rical, vertical bushing 38 which is adapted to be
slipped over a pin 40. The pin 40 is stationarily
mounted to the bottom wall of the bottom half of
the housing 10 and extends upwardly from the bottom
wall, as best shown in Figures 1, 4 and 5. Thus,
thé pin 40 stationarily mounts the reel lock 37 to
the housing half 10, but the bushing 38 permits
rotation of the reel lock about an axis defined by
the pin 40.

The reel lock 37 also includes a reel engaging

arm 42 which extends outwardly from the bushing 38
and includes a reel engaging hooked tip 44 which



the housing half 10, but the bushing 38 permits rotation of the reel |ock
about an axis defined by the pin 40. 35 The reel lock 37 also

i ncl yde€s a reel engaging arm 42 which extends outwardly fromthe bushing 3
anqaﬁncludes a reel engaging hooked tip 44 which -7- is adapted to
engage teeth 46 on the respective reel - -~ as best shown in Figure
4. The .- heobadpttleﬂ 46 okngager t@etenmld}g ﬂiénﬁéspécﬁ:baéed to
provi de a ratchet acg a . €. when eggg the it wll
allowthe reel t&°F & tn the dffe qﬂﬁﬂxﬁﬂxﬁ%ﬂ”f%e sln € headed
arrow i n Fi gure 4hobkedwtlip ﬁﬂeméntheotabﬂomngagimgompms42e1$a$bapednndlng
direction. The | oyer f th d_tli refer 8
slightly ben- 10 € pg%qﬁ%thé g@&%&%@ Et&ﬂ:(ﬁit%maéﬁ%¥4- %s s dﬁ%tﬁn
Figure 1 afd thistbet eesilonipr ujlédtslllmt@esrmelowt@wstaﬁa im the bottom
wal | of the botto h [ 2885 regess 50 -
I nsur es engagenen?ag hoo% gidg%%}EE %&ﬂ %éégﬁgﬁ? %F ﬁ% %ﬁﬁthgﬁree

12. The reel Iocszguéﬁsévlﬁ@FuHééla@Eﬁﬂﬁmﬁ|ﬁﬁ}%§#ﬁ%ﬁ?ﬂWﬁhﬁ eRPefdtef r om

the bushing 38 Intagaumwlha%@ca%b@t%nonsh'me t1<bvsé1fr éﬁ&lof?neﬁgl ng arm
42. Actuating arm5 |ncludesa vertically extendjng 2 earlng surface

54 at its outer eR@KRACKIPsdfodrelerahdd ted‘bﬁé’%gaa@eﬁa LS bRt LY PRB-
actuating aons 36eaftht kdel atlerkeler az@tl@th@f Theshovi 42 &4 ski6wR, 1RO rotate
the reel lock from.its reel g q nd l,ockin ositipn, as sho ﬁﬂﬂ
Flgure 4, to its B%9ure g apfy §| nEMQﬁﬂH O t1RTP 2sShA

g;re 5. The bushengs&SSOr eial tebmga:@ltlt@mamléu afhdlee t botitadmh nNga b Nn162 are

erably all forgegesQ | %n Figures 4 and 5. The recess 50
insures enéagement of hooked tip 44 with the teeth
15 46 on the reel 1i2.

‘The reel lock 37 also includes an actuatlng
arm 52 which extends from the bushing 38 in angularly
spaced relationship to the reel engaging arm 42. '
Actuating arm 52 includesa vertically extending

20 bearing surface 54 at its outer end which is posit-
ioned to be engaged by one of the actuating arms
36 of the lock retractor 26, as shown in Figure 5,
to rotate the reel lock from its reel engaging and
_ locking position, as shown in Figure 4, to its
f&J' 25 disengaging and unlocklng position, as shown in
Figure 5. '

The bushing 38, reel engaging arm 42 and act
uvating arm 52 are preferably all formed in integral,
one-piece construction with each other by suitable

30 means, such as injection mouldingor the like.
| The locking mechanism and reel lock which
have thus far been described are essentially convent-
ional in the art. The improvement in the present
invention is in the spring mechanism for automatically
35 urging the reel locks to the reel engaging and
locking position when they have been rotated from
this position.



one-pi ece construction with each other by suitable 30 means, such as
injection noulding or the Iike. The | ocking nechani smand.reel |ock which

have {hus far been described are essentially convent- ional in the art. The@/
i mpgoverment in the present ‘invention is ig_the spring mechanismfor
automatically 35. urging the reel lockS to the reel engagi ng and | ocking
posi tion when .t hey havé&usderspwing aedhanhsmhiin fdw tpoeferreduEdrmpri ng

mechani sm in the o#f ¢h@r b JGitN Qivdiie o CSitBri SWEN | AP EPIBALSESmE. .
resilient arm56 which at one end is alsq formed in Jntegral, one- piece

rel ationship to Ofevhish fF PhamPedemdss formed imrintyeg¥raly t ABeBuUshi ng
in angul ar and spdeeeé elldioHEHiIp o e BuBhiAg B8 Hd dkeepanosite end
of the resilient arn15ggjsﬁ§u%ﬁﬁgggqffree and unattached as showy. The
resilient rm 56 °SHETE Y Fromithe Quihing A0 pghaamid f83G8%a spring
10 engagi ng pirelatifowsirip Hoatihmariny 4 dnk SBsseThe dppssibyeand .
extendi ng upwardl y Jfr e A ousi I | jgures 1, 4
and 5. In the ree‘#‘%r?%?&ﬁ%g %gstsll]t%lrgor{r% at%%aép%%g‘?ssﬁr@?%g%e%gagg?nst pin
58. However, whemnaf&acheld lasclsi®mn.s The resildtent ayout5eiextiends t he
reel di sengagi ng;Rosi g heywy d LT, , t#ﬁb e of the
resilient rfr-m 561%ea§r ?lgi?ﬁc&ga"s ar%aléngﬁd:ﬁ.%]i%%biayn. | sé)ép{% :éce%ﬂ%% r further
tensi on i MY eadi FRFRHAT &gy $& HFormad staidoyanidy irn rdee eagagthg and

| ocki ng posi-ti onhodging Befus& M ihPhugir 41851 # @t "o ©€omNHoB8ing! €
free and unattacﬁgﬂ t g each %er or to the respectrlﬁie reel |ocks 37 and
37, they urge t B&HE A0 ARy &ft Higees okartl AME 3 eel IRNHRGI ng

poST tion i ndepenresdniengaefimpgosiition, Joh dmdcée ndenprepeadédon 25

assi sts in reduciag the amunls of Ol o0Rth thd et PolRehy! 5ks out
15 rotated about pin 40 to the reel disengaging position,
as shown in Figure 5, the outer surface of the resilient_
arm 56 bears slidably against pin 58 and is placed
under further tension in readiness to return the
reel lock 37 to the reel engaging and locking position.
20 Because both of the resilient arms 56 and 56' are
free and unattached to each other or to the respective
reel locks 37 and 37', they urge their respective
reel locks toward the reel engaging position indepen-
dently of each other. Such independent operation
'&J; 25 assists in reducing the amount of force needed to
move the reel locks out of the reel engaging position,
yet they produce ample force to return the respective.
reel locks 37 and 37' to their reel engaging positions.
The resilient arm 56 preferably includes a
30 somewhat enlarged portion 60 adjacent its tip.. The
size of the enlarged portion need not be particularly
critical. 1Its principal purpose is to provide a
bearing surface during moulding of the reel lock 37
to assist in ejection of the reel lock and its arm
35 56 from the mould. However, if it is desired to
restrict the degree of rotation of the reel lock
in the cassette in its reel disengaging position



yet they produce anple force to return the respective reel |ocks 37 and 37
to therr reel engaging positions. The resilient arm56 preferably i ncl udes
a 30 " sonewhat enlarged portion 60 adjacent its tip... The size of the
eﬂﬂ%Jged portion need not be particularly critical. Its principal purpose
o provide a hearing surface during noglding of the reel lock 37 to
‘assist in ejectign of the reel lock and its arm 35 56 fromthe noul d.

However, i f i't | PYISGIIAING g §aRIRA RRFEEOD 60 ot BRFBRToEPERe reel_
lock in the cassaiy e:drrtadts dfea:lhedlmgaﬂid@ #PSthé Obip 449ofbyheti|ising

the enl arged port.i rather th 0 the_back sidg.of the tip
44 of the reel (ﬁf& W &4t W%és %ﬁs % ﬁgﬂ’ﬁu g'lgf"'ﬁ@ si ze
of the enlarged mmwﬁhﬂ1dﬂhenqtlﬁheﬁﬂnﬂﬂfgb& portiéw @e mhylbesseaeck@ﬁge
as the di stance Ret weern, s rrn en Ny prn 8 a dji.acent o rs
surface ofcstthe bazs negaﬁ ﬁatheasgzl% Fﬁ?‘n %’C#%%%g B?%ge%gg:éégl&g
rotation of the ree'egagm 1:8.?1 vaa larige ﬁhemadajhd:gnt h@ué«arasgeﬂaper pifon 60
nmovi ng between 1Q rev. t ro i on.

Al t hough the reel }10(5( }#hé‘ﬁ ref erre&%%% id&:]p ?Ho?u?ﬁ lggrégsenzilte

i nvention may be degnas] off ramﬁtdr@ sif £he dl'ee¢hnb@cbf37ra‘t’éliab§ i ncl udi ng
metal s, ther Mopl ai & Pl Tie Wil X RLTEEH 206 0 O mSviEAgPBLYIRER 15

acet al resrns such as Delrrnéﬂﬁxustere Tr ade k), aré particu- larly
preferred. 18t haPiesP rovhdushing r%etqmszevm?sﬂmehgr 5otpEdPBnt

strength yet also eXhlP@ﬂhdﬁ@Qﬁ'ﬁrﬁi\trééﬁlié&BWft‘@hé' b@@f@peeat efpboal t he
ﬁbé | ock with m.ni num f r es and at. the tenperatures ically
e u

ntered by tHIMSHs YA ARVERHLSH JOth be- EAmEH: OBt aie
recordi ng and pl adwdE raa&hrdaaesradge v i Imdice 52£hs § hihiclb@ihgchieglegchani sm

thermoplastic polymers are preferred and, of such polymers,

15 acetal resins, such as Delrin (Registered Trade Mark), are particu-
larly preferred. It has been found that these poly-
mers are of sufficient strength, yet also exhibit
excellent resiliency to allow operation of the
reel lock with minimum forces and at the temperatures

20 typically encountered by the cassettes in environ-
ments both in and out of the recording and playback
machines.

. It will be seen that the locking mechanism
\ of the present invention realises a substantial

25 reduction in the number of pieces needed relative
to the locks and mechanisms of the prior art. Thus,
material and installation costs are reduced and the
likelihood of separation of additional pieces in
use, transportation or disassembly of the cassette

30 is minimised. Such reduction in the number of pieces
not only facilitates hand assembly of the cassettes,
but also makes possible the use of automated proced-
ures in the assembly of the cassettes. Automated
procedures either could not previously be utilised

35 where separate metal springs were employed or could
be accomplished only with difficulty and care.
Moreover, the reel locks and locking mechanism incor-



of the present invention realises a substantial 25 reduction in the g;{,
nynber of pieces needed relative to the | ocks and nmechani sns of the prior

art. Jhus, material and instaliation costs are reduced and the |ikelihood '
of (sgparation of additional pieces in useygtransportation or disassenbly o@/
t he cassette 30 |, is mnimsed. Such reduction in the nunber of pieces

not only facilit®CE3tAATd thes drincigl eshofc fhatinsientpian AL

possi bl e the ‘use agtepta®IR TbrPHAERG] 1¥ S N hasaBd & héb€ing  _
cassettes. Automat ed.propledures ei t her, coul enot ({je%:‘aous y. be utilised 35

where separate nEEEVIONSIAgd™WSE MR | | FRERD only
with difficulty aodsdags. VMdor@tfer ! hedaite |tk el il excikiawgm nB6hani sm

i ncor - - 10- porag# t he qorhgﬁ'&)g&ﬁ@ig% the invwentiaqn are fyérl:g

accept abl @ for iAStalTati 689 n e casset e odst gnp?e\ﬁrbf[%fy M use

wi t hout the needwidhnbbief pthesselemeniteynf Mivee vk ingeoeecheaniemy esi | i ent
arm56 5 IS . i . i | ot interfere with the

ot her elenents ofﬁ?'ﬁgkl gcﬂ}%lr? %e%eéﬁil\sé%ldenlt t‘%’lliler'Js uring installation or use.
It will be understood Ekawidll fsugmderstnasdhat pidhough Hehe ppe@sent

described in tergpyahtaon #8@ Heen adANGHRPSH aridoPrd NFigess of the
present invention are equally applicable tqo other fornms of cassettes, such

as audi o tj&pe catape: cassetrtsy Fheyprinciples of the present invention
are equally applicable to other forms of cassettes,

.o such as audio tape cassettes.
./
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-11 - CLAIM5 1. In a tape cassette havi ng a housi ng,—a—~+eel—locking _ 94{
mechani sm conpri sing a | ocking el enent provided with a bushing by which t%g?;/

I*ocki#®g el enent is mounted 5 . on the housing for roﬂmuﬁ el
engalli ng and di sengagi ng positions about an axis whic mmﬂmmm i th
rgbﬁect to the housing, the locking el ement conprising reel "enfagf ng* means
mhjch extends fromthe bushing at a first angular position about the
bushing 10 -‘axis for engagenent wth a_tqpe reel in the cassette to
prevent rotation of the reel, and a resilient armwhich extends fromthe

bushing and i %ﬂﬁggral | y connected at one end to the bushing at a second
angul ar positi ut the bushing axis, the resilient armslidahly 15

engagi ng an abut merks whit 7 | 62Re fagFkYe WA RE 3 NQusing nd Ktk ng
Tovermnt of t I e T e T e Lop oroadl v Aol engadi ng
ocki.ng e] enen e e (e e | ' [
portions bei nd’%%&rp@%@if‘%&%i%%c@ﬁ h];?f:kﬁfﬁ s%%%n@%ﬁ%é@gg: (r)\g
of _c?)__nt a;st betawethé he?qmse:smyim rotation tbetweeen eeel |engadingaand the -
resilient armgdue to S | Y t“ﬁiﬁh O i
mechani smin aéi:'t %‘ig%élﬁrg%té%gggg%%i ng to écllt']g""lbr?n{)ﬁ erellgsn ﬁlée busﬁ?%\g and
the one 25 ewnithfrespectstoithe howsing, f thectocking releneny noul ding. 3.

A | ocking Mechagisméfng +EEF SR§EFIAG @ME&NRS Wilch Ceft@nds 1£06m 2thaher ei n
t he | ocking el enent and the_biasin ans_ar ornmed o t her | astic 30
ol yer - 4. A |BERRHES Rt AT Rt AHITLRE PASLELPR B00SF oFRG POPRTA , o
wher eit ?etigg po%ﬂﬂgrfj@aﬁ aligagenant resth. aStage| ve&l nin ntdacasaetbe atoape
CaSelLe 35 PEGTRRErEpR5TOH PECERF PheE b dhELaLTILRE Sl lhsoh arm
extends from the bushing and is integrally connected at
one end to the bushing at a second angular.position
about the bushing axis, the resilient arm slidably
15 engaging an abutment which is stationary with respect
to the housing thereby to bias the reel engaging means
into engagement with the tape reel, movement of the
locking element between the reel engaging and
disengaging portions being accompanied by significant
- 20 displacement of the region of contact between the
resilient arm and the abutment lengthwise of the
resilient arm due to the sliding movement therebetween.
&J‘ ' 2. A locking mechanism in a tape cassette -
according to claim 1, wherein the bushing and the one
25 end of the resilient arm are formed integrally by

moulding.

3. A locking mechanism in a tape cassette
according to claim 1 or 2, wherein the locking element
and the biasing means are formed of a thermoplastic

30 polyer.

4, A locking mechanism in a tape cassette
“according to claim 3, wherein the polymer is an acetal.
resin.

5. A locking mechanism in a tape cassette

35 according to any preceding claim, wherein the resilient
arm includes an enlarged portion adjacent the other end



-12- of the resilient arm 6. A locking nechanismin_a tape cassette—

according to claim5, wherein the abutnent is spaced fromthe bushings by4§§7/
g

pred@)er m ned di stance, the 5 enl arged portion bﬁmnl Iﬂlll{llﬁﬁmuﬁﬂlrear
as_the predeternmined distance to restrict rotation of

1. A | ocking nechanismin a tape cassette according to any pﬁec di hg
claim wherei.n the | ocking 10 el enment is one of a pair of |ocking

el ements for respectively engagi.ng each ofathe reels in the cassette, each
of the locking elements including a resilient arm each of the resilient

arrr}s FpeLatj{ngoifS(ifﬂée&@%ﬁmlanf airhe ot he: to ur?e their respectivi I15 "
reel |ocks towar er i,tions Q e r ocki ng
mechani smin a tape CasSe gﬂgg %cﬁggisg éﬁy CF%% recedlng cl ai s,
wherein the coepeoxding kot wdaim e mrlei@ntth@r mbarmemlteléblsmeﬂ 20

s such that 1 Bgoff khe! bisiald Byoh phadetemifll Ailraigeqasse dur i ng

rotation of the Iocklng e reel disengaging position. 9.
A | ocki Bg nechgnilaxgied @Otr&ﬁ@“cm atadegsti asd laxggnpSotBeof t he

precedi ng cl ai Predietetiiinad2distandee tah HaBtii ctOFItatdona of khehi ch

ext ends parallil Q the axis of the |l ocking elenent. 10. A reel |ocking

- mechani sm for -e§§rte substantially as herei nbefore descri bed
with reference to, and aa doekingnmeidhandicmo imaay itape3dassetdeawi ngs. 35
_ according to any preceding claim, wherein the locking
T 10 | element is one of a pair of locking elements for
~ respectively engaging each of the reels in the
cassette, each of the locking elements including a
resilient arm, each of the resilient arms operating
independently of the other to urge their fespective
15 reel locks toward the reel engaging positions of each
reel,

8. A locking mechanism in a tape cassette as
claimed in any one of the preceding claims, wherein the
cooperation between the resilient arm and the abutment

20 is such that the effective length of the resilient arm
increases during rotation of the locking element
towards the reel disengaging position.

&J‘ 9. A locking mechanism in a tape cassette as
claimed in any one of the preceding claims, in which

25 the abutment comprises a pin which extends parallel to
the axis of the locking element.

10. A reel locking mechanism, for a tape cas-
sette, substantially as hereinbefore described with
reference to, and as shown in, the accompanying

30 drawings.

35

b



