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(57) Claim

1. A magnetic tape cassette having a cassette casing
formed of upper and lower parts, reel hubs accommodated
within said cassette casing and around which a magnetic
tape is wound, a locking member for locking said reel hubs,
reel shaft insertion apertures through which said reel hubs
can be engaged, a slider for opening and closing said reel
shaft insertion apertures, a slider lock member provided on
the part through which said reel shaft insertion apertures
are formed and for 1locking said slider at an opening
position and at a closing position and limiter pins for
preventing said slider lock member from being deformed more
than is necessary, said magnetic tape cassette further
comprising:

a hub lock spring having a first spring portion
for spring-biasing said hub lock memb¢xr in the direction in
which it locks said reel hubs, said hub lock spring also
having a second spring portion for spring-biasing said
slider lock member in the direction in which it lecks said
slider.



Co38516

X XA
'Y L)
[X X 3

L)
cceeo®
)

L]
oeveo
l: .

AUSTRALIA
PATENTS ACT 1952

Form 10
COMPLETE SPECIFICATION

(ORIGINAL)
FOR OFFICE USE
Short Title:

Int. Cl:

Application Number:
Lodged:

Complete Specification-Lodged:

Accepted:
Lapsed:
Published:

Priority:

Related Art:

TO BE COMPLETED BY APPLICANT
Name of Applicant:

SONY CORPORATION

Address of Applicant:

7-35 KITASHINAGAWA 6-CHOME
SHINAGAWA-KU
TOKYO

JAPAN
Actual Inventor:

Address for Service: GRIFFITH HACK & CO.,

601 St. Kilda Road,

Melbourne, Victoria 3004,
Australia.

Complete Specification for the invention entitled:
MAGNETIC TAPE CASSETTE WITH REEL BRAKE.

The following statement is a full description of this invention
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BACKGROUND QOF THE INVENTION

Field of the Invention

The present invention genéfally relates to magnetic tape
cassettes and, more particularly, is directed to a magnetic tape
cassette which can be applied to a digital audio tape recorder
using a rotary head (i.e. R-DAT).

Description of the Prior Art

A digital audio tape recorder has been proposed so far, in
which an analog signal such as an audio signal or the like is
converted to a digital signal and this digital signal is recorded
on and/or reproduced from a magnetic tape. As such digital audio
tape recorder, the R-DAT is proposed, which utilizes a rotary

head to provide a high recording density.

In the magnetic tape cassette used in the high density
recording, if a magnetic tape is smudged by oily components such

as fingerprints and dusts or the like, a drop-out occurs in a

reproduced signal. Therefore, in order to avoid the occurrence

of such dropéqut, the magnetic tape must be shielded within the

magnetic tape cassette.

An arrangement of a magnetic tape cassette of a shield type

. *osfor the DAT will be explained with reference to Figs. 1 to 4.

As illustratéd, a magnetic tape cassette represented by

«esssveference numeral 1 includes a cassette casing 2, and the
° °

-;"-&assette casing 2 is formed by fastening an upper half or upper

2 aid a lower holf o lower prwt Y-
part Y—and-—a—lowsr—half—or—lower—part 3 by some suitable means

such as screws or the like. A pair of reel shaft insertion
apertures 5 are bored through the lower part 4, and a pair of

reel hubs 7 around which a magnetic tape 6 is wound are rotatably

supported on the pair of reel hubs 7. The magnetic tape 6 wound

around the reel hubs 7 is extended between left and right tape
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"guides 8 pfovidéd at the lower half 4 and is exposed to a front
surface opening portion 9 of the cassette casing 2.

At the front portion of the lower part 4, a loading pocket
portion 10 is formed, and this pocket portion 10 has a recess
portion of U-letter configuration rormed at its portion
corresponding to the rear side of the magnetic tape 6 exposed to
the front opening portion 9. When this magnetic tape cassette is
loaded onto a magnetic recording and reproducing apparatus (not
shown), a tape loading guide member on the apparatus side enters
this pocket portion 10 and withdraws the magnetic tape 6{:;?¥§2

front of the cassette casing 2 (so-called tape loading is

performed).

A transparent window portion 11 is formed on the upper part
3, and the user can visually confirm the ‘ape volume of this

magnetic tape 6 wound around the reel hubs 7 via this transparent

window portior 11. A front 1lid 12 which opens and closes the

front surface opening portion 9 of "the cassette casing 2 is
attached to the front end portion of the upper half 3 so that it

can be rotated in the up to lower direction. When the magnetic

tape cassette 1 is not in use, the front surface opening portion

* **9, i.e. the magnetic tape exposed portion is closed by the front

¢~ ‘e oo

-

‘lid 12. When this magnetic tape cassette is loaded onto the

-;"-hagnetic recording and reproducing apparatus, the front 1lid 12 is

*:***dpened and rotated in the up direction by a mechanism on the

apparatus side, thereby the magnetic tape 6 being exposed to the

" outside.

Further, as shown in Fig. 3, a hub lock member 13 is
assembled within the cassette casing 2 so as to inhibit the left
and right reel hubs 7 from being rotated usélessly when the

magnetic tape cassette is not in use.



The hub lock membef 13 is provided with engaging protrusions
13a which correspond with engaging slits 7a formed around the
outer peripheral portions of thé reel hubs 7. The hub lock
member 13 is always spring-biased in the locking direction by a
hub lock spring 14 secured to a spring securing portiecn 13b
provided at the central portion of hub lock member 13. The hub
lock spring 14 might be formed of a torsion spring. More
specifically, the hub lock spring 14 extends its two ends as
substantially inverted V-letter configuration and two encs l4a of
the hub lock spring 14 are brought in contact with a front wall
3a of the upper part 3, whereby the hub lock member 13 is ¢ .ways
spring-biased in the rear direction, i.e. in the direction in
.* which the engaging protrusions 13a are engaged with the engaging
.’ ¢ slits 7a of the reel hubs 7. Thus, the reel hubs 7 are locked so
‘as not to rotate when the magnetic tape cassette 1 is noc in use.

When the magnetic tape cassette 1 is loaded onto the
magnetic recording and reproducing -apparatus and the front 1lid 12

"is opened upWardly and rotated as described above, rear end

o portions 12a of two side surfaces of the front lid 12 are brought

in contact with and in engagem=nt with engaging portions 13c

. “scelongated to the front portions of the two end portions of the

Y LEL)

. %ub lock member 13 to thereby withdraw the engaging portions 1l3c.
.r..?herefore, the hub lock member 13 is moved in the front side,
.r.og.e. in the direction in which the engaging protrusions 13a are
disengaged from the engaging slits 7a of the reel hubs 7 while
spring-biasing the torsion spring 14 in its opening direction,
thus releasing the reel hubs 7 from their locked conditions.
The hub lock member 13 is assembled within the cassette
casing 2 at the same time when the upper and lower parts 3 and 4

are fastened together under the condition such that the hub lock



A !
‘member 13 is slidably engaged on the upper part 3 in the front to

back direction beforehand im the assembly process of the magnetic

tape cassette. BAn engaging structure in which the hub lock
member 13 is engaged with the upper part 3 will be explained
hereinafter. Rectangular openings 15 long in the front to back
direction are bored through the left and right portions of the
hub lock member 13 and the hub lock member 13 attached to the
upper part 3 by caulking pins 16 formed on the inner surface
side of the upper part 3 within the rectangular openings 15.
Therefore, the hub loék member 13 is slidably moved along the
inner surface of the upper part 3 in the front to back direction.
A sliding member or slider 17 is attached to the bottom
surface of the lower part 4 of the cassette casing 2 so as to
become slidable in the front to back direction. When the
magnetic tape cassette is not in use, the slider 17 is located
at the front closing position and closes the pocket portion 10
and the reel shaft insertion apertures 5 of the lower part 4.

Further, when the magnetic tape cassette is loaded onto the

esse _magnetic recording and reproducing apparatus, the slider 17 is
o o o .

slidably moved to the rear opening position by a mechanism of the

* “*magnetic recording and reproducing apparatus side, whereby the

‘pocket portion 10 and the reel shaft insertion apertures 5 of the

hower part 4 are opened.

A slider locking mechanism is provided between the slider 17
and the lower half 4 to hold the slider 17 in the locked

condition at the front closing position and at the rear opening

position. More specifically, as shown in Fig. 2, this slider
locking mechanism is comprised of left and right slider lock

members 18 which are foxmed on ~ne portion of the lower part 4 so

as to be vibrated in the up to lower direction and front and back



' engaging aéertuées 19a and 19b bored through the slider 17 in

correspondence with the slider lock members 18. Under the

condition that engaging convexiportions 18a formed on the tops of

the slider lock members 18 are engaged with the rear engaging
apertures 19b, the slider 17 is locked at the front closing
position, while under the condition that the engaging convex

portions 18a of the slider lock members 18 are engaged with the

front engaging aﬁertures 19a, the slider 17 is locked at the rear

opening position. The slider 17 locked by the slider locking
members 18 is released from its locked condition by a releasing

member (not shown) provided at the magnetic recording and

..* ¢ Xreproducing apparatus side.

ae o9

. Limiter pins 20 are protruded on the inner side surface of

LR ]
"‘

e » the upper part 3 in correspondence with the slider lock members

18, and the top surfaces of the limiter pins 20 are opposed to

the inner surface sides of the top portions of the. slider locking

members 18 with a predetermined spacing. The limiter pins 20

vese restrict the amount in which the slider lock members 18 are

+.ss Vvibrated with resiliency, or the limiter pins 20 can prevent the
o .

(X ) .

slider lock members 18 from being vibrated and deformed more than

“.tetis necessary, thereby being prevented from being damaged.

.
as0008
» .

In the conventional DAT tape cassette thus constructed, the
ﬁ-uislider 17 is locked only by the resiliency of the slider lock
*;"’%@mber 18 so that, because the slider 17 is opened and/or closed

repeatedly or due to aging change, the engaging force of the
slider lock member 18 is weakened, resulting in the locked
condition of the slider 17 being loosened.

To remove this disadvantage, a magnetic tape cassette is

proposed, in which a coil spring is additionally interposed

between the upper part 3 and the top portion of the slider lock



member 18 and a lock holding force applied to the slider 17
by the slider lock member 18 is reinforced by the resilient
force of this coil spring (see Japanese Patent Laid-Open
Gazette No. 62-279573). '

5 However, in this prior art magnetic tape
cassette, the slider locking coil spring is incorporated in
addition to the ordinary arrangement, which increases the
number of assembly parts. In addition, assembling the very
simall coil spring is very complicated, which results in a

10 more complicated and expensive assembly process for the
magnetic tape cassette.

vese OBJECTS AND SUMMARY OF THE INVENTION
:,,:: It is an object of the present invention to
E'.": provide an improved magnetic tape cassette in which a
Pveen 15 slider can be positively locked at its closed position or

:,f . at its opened position.
e According to the present invention there is
: ::. provided a magnetic tape cassette having a cassette casing
:j,f formed of upper and lower parts, reel hubs accommodated
20 within said cassette casing and around which a magnetic
tape is wound, a lotking member for locking said reel hubs,
oe as reel shaft insertion apertures through which said reel hubs
.o": can be engiaged, a slider for opening and closing said reel‘
‘°f : shaft insertion apertures, a slider lock member provided on
sees 25 the part through which said reel shaft insertion apertures
e are formed and for locking said slider at an opening
. position and at a closing position and limiter pins for
sese, preveniing said slider lock member from being deformed more
;:.é than 1s necessary, said magnetic tape cassette further
* 30 comprising:

a hub lock spring having a first spring portion
for spring-biasing said hub lock member in the direction in
which it locks said reel hubs, said hub lock spring also
having a second spring portion for spring-biasing said

35 slider lock member in the direction in which in locks said
slider.
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Other

invention will be

objects and advantages of the

the following detailed
description of an illustrative embodiment when read in

conjunction with the accompanying drawings,

present
apparent in

in which 1like
reference numerals are used to identify the same or similar
parts in the several views.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 1is

a perspective view illustrating an
example of a conventional magnetic tape cassette;
Fig. 2 is a perspective view of the conventional

magnetic tape cassette of Fig. 1 and illustrating the

condition that a front 1id and a slider of the conventional
magnetic tape cassette are opened;

Fig. 3 1is a plan view of
magnetic tape cassette of Fig.

the

1 and illustrating the
inside portion of an upper part thereof;

conventional

Fig. 4 1is a side view of the

1 and illustrating one
portion thereof in a cross-sectional fashicn;

conventional

magnetic tape cassette of Fig.

Fig. 5 is a plan view of an embodiment of a
magnetic tape cassette according to the present invention
and illustrating the inside portion of a main portion of an

upper part thereof;




Fig. 6 is a cross-sectional side view of a main portion of
the magnet:. tape cassette of Fig. 5;

Fig. 7 is a fragmentary pian view of a main portion of the
present invention and illustrating the condition that a hub lock
spring is mounted;

Fig. 8A is a cross-sectional view taken through the line A -
A in Fig. 7;

Fig. 8B is a cross-sectional view taken through the line B -
B in Fig. 7; and

Figs. 9A and 9B are cross-sectional views corresponding to
Figs. 8A and 8B, respectively.

DETAILED DESCRIFTION OF THE PREFERRED EMBODIMENT

An embodiment of the magnetic tape cassette according to the

*ee® present invention will hereinafter be described with reference to

* * «"Fig. 5 to Figs. 9A and 9B, wherein like parts corresponding to

:' *those of the example of the conventional magnetic tape cassette

shown in Figs. 1 to 4 are marked with the same references and

therefore need not be described in detail. In this embodiment,

only a main portion will be described, and the most specific

veee fe@ture of the present invention lies in that a hub lock spring
,s*2¢ for spring-biasing a hub lock member in the locking direction #s-

¢ ¢  olse Gerves .
sexrved—atse as an auxiliary spring for a slider lock member.

. More specifically, in this embodiment, the hub lock spring

" ‘is formed of a pair of left and right hub lock springs 24. 1In

':“'Ethg two hub lock springs 24, one end portion sides 24a thereof

sare formed as hub lock member spring-biasing portions which are
slidably engaged with the hub lock member 13 to push the hub lock
member 13. Thus, the hub lock springs 24 are constructed
substantially as torsion springs. On the other end portions of

the hub lock springs 24, there are provided coil spring portions




. 24b in the 'direction perpendicular to axial direction and, the
two hub lock springs 24 are shaped symmetrical with respect to

the up to down direction.
When the hub lock member 13 is assembled to the upper part

3, the two hub lock springs 24 are assembled to the magnetic tape

' ' . . . veceived
cassette as follows. The coil spring portions 24b are
o linvitey Pﬁns 20 prov ded .
: E k! i on the inner surface of the upper

part 3 and the intermediate portions of the hub lock springs 24
are engaged with engagement supporting portions 25 protruded on
the inner surface of the upper part 3, whereby the two hub lock
springs 24 are provided symmetrically with respect to the center
of the hub lock member 13 on the inner surface of the upper part

3. Then, one end portions 24a of the springs 24 are brought in
f:r:contact with and engaged with contact engaging portions 13d of

+ * othe hub lock member 13 on its side portion, thus the two hub lock

o :springs 24 being assembled to the upper part 3.

In this arrangement, the limiter pins 20 and the coil spring

portions 24b of the two hub lock springs 24 are each shaped as
frusta and, a plurality of, for example, two engagement

vee. Supporting portions 25 for engagingly supporting the two hub lock

eees SPrings 24 are each protruded on the inner surface of the upper

part 3 at a predetermined spacing. In this embodiment, engaging

« ‘esurfaces 25a of the two engagement supporting portions 25 are

* “*formed to have configurations of L letter cross section in their

°:"-Eopposing directions and vertical engagement surface portions 25al

+of the engaging surfaces 25a are coincident with a straight line
a shown by a one-dot chain line in Fig. 7. Accordingly, when the
hub lock spring 24 is engaged with the engagement supporting
portions 25, the hub lock spring 24 is deformed by an amount of

its diamq$er between the engaging surfaces 25a so that the hub




* lock sprind 24 is urged against the vertical engagement surface
portiohs 25al and secured thereto by a force of restitution to
become straight under the condition that it is in contact with
horizontal engagement surface portions 25a2.

Under the finished state of the assembly-process in which
the upper part 3 and the lower part 4 are fastened together, the
top of the coil spring portion 24b of the hub lock spring 24 is
brought in contact with the inner surface of the top portion of
the slider lock member 18. In that case, the coil spring poxrtion
24b of the hub lock spring 24 is opposed at its tapered portion
to the lower part 4 side and therefore comes in contact with the
slider lock member 18 at its predetermined position positively.

Thus, the resilient force of the hub lock spring 24 can reinforce

*es® &the engaging force of the slider lock member 18 relative to the

+ * o’slider 17.
I Under this condition, the hub lock spring 24 is secured at

.. its intermediate portion to the upper part 3 by the engagement

supporting portion 25 so that, even when the one end portion 24
of the hub lock spring 24 is deformed with resiliency by the lock

evee Feleasing operation of the hub lock member 13, the coil spring

J.:nportion 24b can be prevented from being affected at all.

Accordingly, the coil spring portion 24b can be prevented from

.Jbeing displaced from the predetermined portion of the slider lock

* ‘member 18 and the spring force of the coil spring portion can be

ﬁ'"fprevented from being changed. Further, the one end portion 24a

«0of the hub lock spring 24 can positively spring-bias the hub lock
member 13 regardless of the contraction and expansion of the coil

spring portion 24b, i.e. the pushing operation against the slider

lock member 18.

Further, since the hub lock springs 24 are separately

10



" provided with respect tc the slider lock member 18, the spring-
biasing force is applied to the slider lock member 18 in a well-
balanced condition, thus the two reel hubs 5 being locked or
being released from their locked states smoothly and positively.

As described above, according tQ this embodiment, since the
symmetrical hub lock springs 24 for spring-biasing the hub lock
member 13 in the locking direction are provided with the coil
spring portions 24b which reinforce the lock holding force of the
slider lock member 18, the increase of the assembly parts can be
suppressed and the assembly process can be simplified as compared
with the conventional tape cassette in which the slider lock
reinforcing spring is independently assembled.

Further, since the hub lock spring 24 is not affected by its

e« 30

«+* ©ne end portion 24b and acts as the spring-biasing means

O ”independently of its one end portion 24a which spring-biases the

.° ’hub lock member 13, the coil spring portion 24b can positively

«s reinforce the lock holding force of the slider lock member 18.

Accordingly, even when the slider lock member 18 itself is

lowered in resiliency by repeatedly opening and closing the

3..nslider 17 or due to aging change or even when the slider lock

e member 18 is deformed by heat while being kept in a high

ce [

temperature under the condition that the slider .7 is opened or

® ‘’that the slider i7 is not closed fully, the slider lock member 18

can positively hold the slider 17 in the locked condition.

***!  Further, in this embodiment, since the limiter pin 20 and

"the coil spring portion 24b of the hub lock spring 24 are formed
as the frusta, the coil spring portion 24b can be smoothly
inserted into the limiter pin 20, which simplifies the assembly
process and increases efficiency in assembly work.

Furthermore, various changes and modifications of the

11
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present inJentién may be possible. By way of example, the
engagement supporting portion 25 for engagingly supporting the
hub lock spring 24 may be modified as follows. The engaging
surface thereof may be shaped as U-letter configuration in cross
section as shown in Fig. 9. That is, an engaging concave portion
25b along the vertical engeging surface portion 25al is formed on
the horizontal engaging surface portion 25a2 of the engaging
surface 25a which is formed similarly to the engaging surface
shown in Figs. 8A and 8B, and the hub .ock spring 24 may be
engaged with and supported by this engaging concave portion 25b.
By forming the engagement supporting portion 25, it is possible
to support and secure the hub lock spring 24 more positively.

In addition, the layout of the respective members may be

"ee® reversed in the upper and lower parts, and the configurations of

* *the respective members may be changed, if necessary.

. As set out above, according to the present invention, since

«s One end portions of the pair of hub lock springs for spring-

biasing the hub lock member are employed as the spring-biasing
portions which are slidably engaged with the hub lock member, the

,***+ COil spring portions are formed on the other end portions of the

L, hub lock springs so as to be inserted into the limiter pins to

. oppose the slider lock member and the hub lock springs are

':engaged with and secured to the cassette casing at their

) ‘intermediate portions, the hub lock member spring-biasing

» esportions formed at one end portions and the coil spring portions

.:".:are prevented from interfering with each other and act as the
spring-biasing members independently, whereby the hub lock member
can lock the reel hubs positively and the lock holding force of

the slider lock member can be reinforced by the coil spring

portions. Thus, the slider can be positively lockerd when it is

12



opened and closed.

Furthermore, since the coil spring portions for reinforcing
the lock holding force of the slider lock member are formed on
the hub lock springs, the increase of assembly parts can be
suppressed and the assembly process can be prevented from
becoming complicated as compared with the conventional magnetic
tape cassette in which the slider locking coil spring is
additionally assembled. Therefore, it is possible to realize the
magnetic tape cassette in which the slider can be positively
locked while the magnetic tape cassette is kept inexpensive from

a money standpoint.

Having described a preferred embodiment of the invention

with reference to the accompanying drawings, it is to be

LA X}
[ ] e o

** *understood that the invention is not limited to that precise
es V¢

embodiment and that various changes and modifications could be

(XX R )
1] o o
(X ]

. ‘effected by mone skilled in the art without departing from the

,*. Spirit or scope of the novel concepts of the invention as defined

in the appended claims.

13



THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A magnetic tape cassette having a cassette casing
formed of upper and lower parts, reel hubs accommodated
within said cassette casing and around which a magnetic
5 tape is wound, a locking member for locking said reel hubs,
reel shaft insertion apertures through which =said reel hubs
can be engaged, a slider for opening and clcsing said reel
shaft insertion apertures, a slider lock member provided on

the part through which said reel shaft insertion apertures

10 are formed and for 1locking said slider at an opening
position and at a closing position and limiter pins for
veee preventing said slider lock member from being deformed more
:":: than is necessary, said magnetic tape cassette further
20e7% comprising:
:.":. 15 a hub lock spring having a first spring portion
:“: . for spring-biasing said hub lock member in the direction in
HadR which it locks said reel hubs, said hub lock spring also
: ::. having a second spring portion for spring-biasing said
:.E“: slider lock member in the direction in which it locks said

20 slider.

oo oo, 2. A magnetic tape cassette according to claim 1,

‘...: wherein said hub lock spring is one of a pair of hub lock

.':.: springs engaged at one end to said hub lock member, and
seee wherein said second spring portions are coil spring
oot 25 portions formed on the other end of said hub lock springs,
. said coil spring portions being received on said limiter
ITLN pins within the cassette casing.

oo’ o

vesees

¢t 3. A magnetic tape cassette according to claim 2,

wherein each hub lock spring is engaged with and secured by
30 an intermediate portion to either one of said upper and
lower parts while being deformed resiliently.

4. A magnetic tape cassette according to claim 2,

wherein said limiter pins are formed on an inner surface of

- 14 -




said part opposing a top of said slider lock member and are

shaped as frusta which are tapered towards the

tops
thereotf.

5. A magnetic tape cassette substantially as herein
5 described with reference to and as illustrated in Figures 5
to 9 of the accompanying drawings.

Dated this 19th day of April, 1993.

SONY CORPORATION
" By its Patent Attorneys:

o oo 10 GRIFFITH HACK & CO.
H Fellows Institute of Patent
Attorneys of Australia
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