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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 
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• BACKGROUND OF THE INVENTION

Field of the Invention

The present invention generally 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.
• ftft ·

Z In the magnetic tape cassette used in the high density
• ·
i ’··· 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 drop-out, the magnetic tape must be shielded within theft··· 'ft ·
”” magnetic tape cassette.

ft · · .ft ft ft An arrangement of a magnetic tape cassette of a shield type
ft ft ·

·. ’.Ifor the DAT will be explained with reference to Figs. 1 to 4.
ft

*· · As illustrated, a magnetic tape cassette represented by

....... reference numeral 1 includes a cassette casing 2, and theft ft
»>
passette casing 2 is formed by fastening an upper half or upper 

3> a lovoGt Lxc'd-F csv- priv-t" Lf-
part -3-and—a-tower haJ,-f· 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 provided 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 formed 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 -fc©· the 

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 tape volume of this
• 4
• 4

• ··· magnetic tape 6 wound around the reel hubs 7 via this transparent
• · ·
*’*’ window portion 11. A front lid 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
• ·
• ·· 4

..,, can be rotated in the up to lower direction. When the magnetic• · · .• · ·
tape cassette 1 is not in use, the front surface opening portion

• · 4• · ·• “9, i.e. the magnetic tape exposed portion is closed by the front
r - ■» · · ·

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

·;···jnagnetic recording and reproducing apparatus, the front lid 12 is
t»

•J***tpened 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 uselessly when the 

magnetic tape cassette is not in use.
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• The hub lock member 13 is provided with engaging protrusions

13a which correspond with engaging slits 7a formed around the

outer peripheral portions of the 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 portion 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 ends 14a 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 c '.ways

.··;·. spring-biased in the rear direction, i.e. in the direction in ·· ·
»*·**· which the engaging protrusions 13a are engaged with the engaging 

♦,,· J 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 lid 12 

‘is opened upwardly and rotated as described above, rear end
• · 9 ♦· *

portions 12a of two side surfaces of the front lid 12 are brought
9 · ζ . ‘ .
” in contact with and in engagement with engaging portions 13c
·■ · ·

·. *.ielongated to the front portions of the two end portions of the
9 “

”·“ *hub lock member 13 to thereby withdraw the engaging portions 13c.

... therefore, the hub lock member 13 is moved in the front side,• ·
.....ί..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
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t I
'member 13 is slidably engaged on the upper part 3 in the front to 

back direction beforehand in the assembly process of the magnetic 

tape cassette. An 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 lock 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
·· ··
5 * ·* 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• ·« » · «
..»* magnetic recording and reproducing apparatus, the slider 17 is

* · · ·
slidably moved to ths 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 

'"“Slower 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 comp.rised of left and right slider lock

members 18 which are formed on me portion of the lower part 4 so

as to be vibrated in the up to lower direction and front and back
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engaging apertures 19a and 19b bored through the slider 17 in
correspondence with the slider lock members 18. Under the
condition that engaging convex portions 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 apertures 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 

reproducing apparatus side.
. · · ♦• · .· Limiter pins 20 are protruded on the inner side surface of
*****·.·* · the upper part 3 in correspondence with the slider lock members

• ftftft• ··· 18t 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

restrict the amount in which the slider lock members 18 areft ft ft ft ft ·
vibrated with resiliency, or the limiter pins 20 can prevent the

• · * · ft · *
slider lock members 18 from being vibrated and deformed more than

** ft“· ••is necessary, thereby being prevented from being damaged.

• * In the conventional DAT tape cassette thus constructed, the

«....•slider 17 is locked only by the resiliency of the slider lock
ft

••‘•‘Jnember 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
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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 
small coil spring is very complicated, which results in a

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

OBJECTS AND SUMMARY OF THE INVENTION
It is an object of the present invention to 

provide an improved magnetic tape cassette in which a 
slider can be positively locked at its closed position or 
at its opened position.

According to the present invention there is 
provided 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 locking 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 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 
slider lock member in the direction in which in locks said 
slider.
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Other objects and advantages of the present 
invention will be apparent in the following detailed 
description of an illustrative embodiment when read in 
conjunction with the accompanying drawings, in which like

5 reference numerals are used to identify the same or similar 
parts in the several views.
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BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is 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 lid and a slider of the conventional 
magnetic tape cassette are opened;

Fig. 3 is a plan view of the conventional 
magnetic tape cassette of Fig. 1 and illustrating the 
inside portion of an upper part thereof;

Fig. 4 is a side view of the conventional 
magnetic tape cassette of Fig. 1 and illustrating one 
portion thereof in a cross-sectional fashion;

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;_________________________________________

4
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Fig. 6 is a cross-sectional side view of a main portion of
the magnet;u tape cassette of Fig. 5;

Fig. 7 is a fragmentary plan 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 DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the magnetic tape cassette according to the 

Jpresent 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 

feature of the present invention lies in that a hub lock spring

for spring-biasing a hub lock member in the locking direction ie-
• ο.Λΐο Qa-v- ve.s
-sorvod-al.&<a 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. In
•
;the two hub lock springs 24, one end portion sides i4a thereof 

ϊare 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

8



- 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

cassette as follows. The coil spring portions 24b are .engaged- 
ον-, HwirVe-v piAs UO

-into limiter pins—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
• ··
.· Jcontact with and engaged with contact engaging portions 13d of
··

• .‘the hub lock member 13 on its side portion, thus the two hub lock
·· ·
• «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 

supporting portions 25 for engagingly supporting the two hub lock
• · ·
... springs 24 are each protruded on the inner surface of the upper• ·• ·

part 3 at a predetermined spacing. In this embodiment, engaging
• ·• ·
••surfaces 25a of the two engagement supporting portions 25 are 

‘formed to have configurations of L letter cross section in their

••••opposing directions and vertical engagement surface portions 25al 

‘“lof 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 diameter between the engaging surfaces 25a so that the hub

9



• lock spring 24 is urged against the vertical engagement surface

portions 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 portion 

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
····

Jthe engaging force of the slider lock member 18 relative to the
·· ··
• * «’slider 17. ■
··· ·• · ·
" · 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

,,,. releasing operation of the hub lock member 13, the coil spring• ·• · · ·
....portion 24b can be prevented from being affected at all.
• · ·

Accordingly, the coil spring portion 24b can be prevented from
• β ·• · ·
• "being displaced from the predetermined portion of the slider lock

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

"""prevented from being changed. Further, the one end portion 24a
• .

*!***!of 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 to 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 to 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
• « 9 ·

··* <3ne end portion 24b and acts as the spring-biasing means
• · to ·• to to
• · independently of its one end portion 24a which spring-biases the
to to to
// *hub lock member 13, the coil spring portion 24b can positively
to ·• · · ·
. ..reinforce the lock holding force of the slider lock member 18.• · to• · · ·

Accordingly, even when the slider lock member 18 itself is 

lowered in resiliency by repeatedly opening and closing the

..... slider 17 or due to aging change or even when the slider lock
• · to ·
/•;>(member 18 is deformed by heat while being kept in a highOto ·

temperature under the condition that the slider 17 is opened or• · ·• · ·
’’that the slider 17 is not closed fully, the slider lock member 18

to to
can positively hold the slider 17 in the locked condition.

to
Further, in this embodiment, since the limiter pin 20 andto

• ‘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 invention 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 engaging 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 xock 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
ft···
·· «reversed in the upper and lower parts, and the configurations of

• ft · ·• · ·
• ‘the respective members may be changed, if necessary.
• · ·
.* * As set out above, according to the present invention, sinceft ·• ft ·· _
. .. one end portions of the pair of hub lock springs for spring-

ft ft ft ft
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
• ft ft ft

,··;·.hub lock springs so as to be inserted into the limiter pins to
«ft ft

oppose the slider lock member and the hub lock springs are
ft ftft

"•engaged with and secured to the cassette casing at their
ώ S · ft ft ft• ft

intermediate portions, the hub lock member spring-biasing
ft

"Z*’"Zportions 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 locked when it is

12
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. » ’
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
• C«0• · · .
·· "understood that the invention is not limited to that precise

0 0 0
• 0 0

* ’ embodiment and that various changes and modifications could be• ·· ·
» · ·

,, ‘effected by one skilled in the art without departing from the
0 ·
0 0 0 0 _

» >. spirit or scope of the novel concepts of the invention as defined
• 000

in the appended . claims .

0 0 0
I

0 0«

0 0«

0
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

5

10

• · ft · ft ftftft ftftft ft
ft ft 5 ft • ft ftft ftft ft

ft ft ft ft ft ftftft ftftft ft
ft ft ft ftft ft ft · ft

ft ftft ft ftft ft ftft ft ft ft

15

20

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 locking 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 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 
slider lock member in the direction in which it locks said 
slider.

··.··, 2. A magnetic tape cassette according to claim 1,ft ft.... wherein said hub lock spring is one of a pair of hub lockft ftft
’’ ' springs engaged at one end to said hub lock member, and
·;·· wherein said second spring portions are coil springft ft ft ft 25 portions formed on the other end of said hub lock springs, 

said coil spring portions being received on said limiter
.····. pins within the cassette casing.ft ft ft

3. A magnetic tape cassette according to claim 2, 
wherein each hub lock spring is engaged with and secured by 
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
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said part opposing a top of said slider lock member and are 
shaped as frusta which are tapered towards the tops 
thereof .

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.

0 ft 1 ft • ftftft ftftft ft
ft ft ftft
ft > ftft ftft ft
• ftftft ft ft ftft ftftft ft
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FIG. 1

ft ft ··

• ft ft«• ft ftft ft
ft ·· ft ft ft ftft ft ft

ft ftft ft ft ·
ft ftftft ft ftft ft ft ft

ft ft ft ft ft ftft ft ft ft

ft ft ft ft

ft

18



FIG. 3

FIG. A
ft ft ft ft

• ft ft ft

• · · · 
r * ·
• ■ ft

ft · ft 
• « ft

« ftft



• ft ft

FIG. 5

67939/90



FIG. 6

3

19α 4 19b 18α 17



<)Ι?ΰ

FIG. 7

• · <;·
• Ο ·• · ·
• · · ·• · ·• ·

• · · ·• · ·
tt V• ·• · · ·
• · ·• · ·« · · ·

9 99 9 
9 9

9 99 9

99 9 9 
9 »0• · ·

tt ·
··



F! G. 8A FIG. 8B

25a

ft ft ftft• ft ft• ft ft
• ft ftftft ft ft

ft ftft ft ft ftft• ft ft
ft ft ft ftft ···
ft ftft ftft ftft ft ft ft

ft ft ft ft ft ftft ft ft ft
ft ft ft ft • · ftft ft ft

ft ft ftft ftftft ftft
ft

ft ft

ft
ft ft

25a

FIG 9A

25a------ Λ------ ,

FIG. 9B

25a

24


