
8 March 2004 DISK CARTRIDGE AND DISK CARTRIDGE LOADING METHOD  BACKGROUND
OF THE INVENTION Field of the Invention The present invention relates to a
disk cartridge in which an  information signal is recorded on a signal
recording layer or a  recorded information signal is reproduced from the
signal recording  layer with irradiation of light beams on the signal
recording layer  of an optical disk and a disk cartridge loading method,
for example.  More specifically, the present invention relates to a disk
cartridge  and a disk cartridge loading method in which one of loading
recess. portions formed on left and right side end portions of a disk
housing in the insertion side of a disk cartridge is hidden by a  shutter
placed in a closed state. When the disk cartridge is  inserted into a drive
apparatus, the shutter is opened by a shutter  releasing member of the
drive apparatus, and immediately after one  loading recess portion hidden
by the shutter is exposed, the pair of  loading recess portions are chucked
by a loading arm and thereby the  disk cartridge is brought to a loading
position. Description of the Related Art As a recording medium for
recording thereon a variety of  information such as audio information or
video information, there  have heretofore been proposed optical disks
capable of reproducing  recorded information from this recording medium or
recording information on this recording medium by using light beams. This
kind  of optical disk can be formed of a single disk and hence it can be
easy to handle. Simultaneously, since this type of optical disk has  a
large recording capacity as compared with a recording medium such 



1 8 March 2004 as a magnetic tape, it has been widely used as a recording
medium  for recording thereon audio information, video information and data
that should be processed by computers. Since it is expected that this type
of disk can be miniaturized  much more as a so-called disk cartridge
obtained when it is housed  within a cartridge housing, it can be expected
that such a disk can  be used in portable devices such as a video camera
device. In addition, since video camera devices are increasingly
miniaturized  in recent years, a demand for miniaturizing video camera
devices  increases unavoidably even when a disk cartridge is used. In a
disk cartridge such as an MD (mini disc) which is an  optical disk, for
example, the disk cartridge has at its left and  right side end portions a
pair of loading recess portions for  forcing the disk cartridge to be
loaded on and unloaded from a drive  apparatus. While it is advantageous
from a functional standpoint that the  above loading recess portions should
be formed at the left and right  side end portions near the insertion side
of the disk cartridge, if  the disk cartridge is shaped such that two
corner portions of the insertion side of the disk cartridge are largely
diagonally cut off  as the disk cartridge is being miniaturized, then this
imposes restrictions on maintaining the above loading recess portions.  In
the above disk cartridge such as the MD, when the disk .-cartridge is
inserted into the drive apparatus, a shutter of the  disk cartridge is
released from being locked by a shutter lock releasing member in
synchronization with the operation in which the  



disk cartridge is held by a loading arm disposed on the drive 2 8 March
2004 apparatus and brought to a loading position. There have
conventionally been cases of a mis-loading or mis-insertion such  that the
disk cartridge is brought to the loading position even  under the state in
which the shutter is not released from being  locked and remains still
closed. The present invention is made in order to solve the above  problems
and intended to obtain a disk cartridge and a disk  cartridge loading
method in which when a disk cartridge is  miniaturized, loading recess
portions can be secured with ease  and a mis-loading or mis-insertion of a
disk cartridge can be  prevented. SUMMARY OF THE INVENTION According to an
aspect of the present invention, there is  provided in a disk cartridge in
which a disk housing for storing  therein a disk serving as a recording
medium such that said disk  can freely rotate, said disk housing including
a shutter for opening and closing a window portion through which said disk
can  be accessed from the outside, said disk cartridge characterized  in
that said disk housing includes a pair of loading recess portions for
loading/unloading said disk cartridge formed at its  left and right side
end portions on the insertion side of said disk  cartridge and any one of
said loading recess portions is hidden  by said shutter which has been
placed in the closed state. According to another aspect of the present
invention, there  is provided a disk cartridge loading method characterized
in that 



a disk housing for storing therein a disk serving as a recording  medium
such that said disk can freely rotate includes a shutter  for opening and
closing a window portion through which said disk  can be accessed from the
outside, said disk housing includes a  pair of loading recess portions for
loading/unloading said disk 3 8 March 2004 cartridge formed at its left and
right side end portions on the  insertion side of said disk cartridge, one
of said loading recess  portions is hidden by said shutter that has been
placed in the  closed state, when said disk cartridge is inserted into a
drive  apparatus, said shutter is pressed and opened by a shutter lock
releasing member of said drive apparatus, whereby immediately after  said
one loading recess portion that has been hidden by said  shutter is
exposed, said pair of loading recess portions are  chucked by a loading arm
and thereby said disk cartridge can be  brought to the loading position.
According to the above disk cartridge and its loading method,  when the
disk cartridge is inserted into the drive apparatus and the  shutter is
released by the shutter lock releasing member, one  loading recess portion
is exposed, whereby the pair of loading  recess portions are chucked by a
loading arm and thereby the disk  cartridge is brought to the loading
position. Accordingly, even when  the shutter is not opened after the disk
cartridge has been inserted  into the drive apparatus, the loading arm
becomes unable to hold the  loading recess portions so that the disk
cartridge cannot be brought  to the loading position. According to yet
another aspect of the invention, there is  



provided a disk cartridge housing for storing therein a freely  rotatable
disk, comprising first and second opposing faces, two  side portions, an
insertion end and a handling end; wherein at  least one of said opposing
faces has a window portion through  which said disk can be accessed from
the outside; each side  portion includes a loading recess portion at at
least the  insertion end thereof, for loading/unloading said housing into a
drive apparatus; said housing is arranged to have a shutter  mounted
thereon, to be moveable between an open position, to 4 8 March 2004 allow
access from without to a disk within, and a closed  position, to prevent
access from without to a disk within; and  said housing is further arranged
so that, when a shutter is  mounted thereon and in said closed position, at
least part of at  least one of said loading recess portions is hidden by
said  shutter. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a perspective
view illustrating a disk cartridge  according to the present invention from
the side of an upper half;  FIG. 2 is a perspective view illustrating the
same disk cartridge according to the present invention from the side of a
lower half; FIG. 3 is a plan view illustrating from the side of the lower
half the state in which a disk cartridge is inserted into a drive
apparatus; FIG. 4 is a plan view to which reference will be made in
explaining operation in which the same disk cartridge is chucked by  



a loading arm; and FIG. 5 is a plan view to which reference will be made in
explaining operation in which the same disk cartridge is moved to  the
loading position. DESCRIPTION OF THE PREFERRED EMBODIMENTS A disk cartridge
and a disk cartridge loading method according  to an embodiment of the
present invention will hereinafter be  described with reference to the
drawings. 4a 8 March 2004 FIG. 1 is a perspective view illustrating from
the side of an  upper half a disk cartridge with its shutter being opened.
FIG. 2 is  a perspective view illustrating from the side of a lower half
the  same disk cartridge with its shutter being opened. A disk cartridge is
generally depicted by reference numeral 1,  and a cartridge housing 2 is
comprised of an upper half-3 and a  lower half 4 which are fastened at
their joint surfaces by  ultrasonic welding. A disk 5 stored within the
disk cartridge 1 is  an optical disk, for example, and the direction in
which the disk  cartridge 1 is inserted into the drive apparatus is shown
by an  arrow-like marker 6. The above disk cartridge 1 includes a shutter
plate 7 which can  be slid to open and close both surfaces of the cartridge
housing 2. When this shutter plate 7 is opened on the upper surface side of
the  disk cartridge 1, the disk 5 is partly exposed at its upper surface
along the diametrical direction from an opening window 2a defined on  the
upper half 2. When-the shutter plate is opened on the lower  surface side
of the disk cartridge 1, the disk 5 is partly exposed 



at its lower surface (read/write surface) along the diametrical  direction
from an opening window 3a defined on the lower half 3.  When the shutter
plate 7 is released to open, a chucking plate 8 of  the disk 5 is exposed
on the lower surface side of the disk  cartridge 1. While this shutter
plate 7 is being placed in the closed state,  it is locked to the closed
position by a lock member, not shown.  When the shutter plate 7 is opened,
the disk cartridge 1 is inserted  into the drive apparatus so that a
shutter lock releasing member 9 5 8 March 2004 (see FIG. 3) releases the
lock member to allow the shutter plate 7  to be opened. on the front end
side of the insertion direction of the disk  cartridge, two corner portions
of the disk cartridge 1 are  diagonally cut off to form relatively-large
recessed surfaces 10,  10. These recessed surfaces 10, 10 are identified as
the insertion  side of the disk cartridge I and can be useful for
miniaturizing the  disk cartridge 1. On the front end side of the insertion
direction of the disk  cartridge 1, the lower half 4 has at its side end
portion one  loading portion lla adjacent to one recessed surface 10a.
While the  shutter plate 7, which is located at the closed position, is
covering the side end portion of the lower half 4 adjacent to the  other
recessed surface 10b, the other loading recess portion lib is.  formed on
the side end portion of the lower half 4 under the shutter  plate 7 at the
position parallel to the above loading recess portion  lla. This loading
recess portion lib is hidden by the shutter plate  



7 when the shutter plate 7 is closed. The disk cartridge I has on its back
formed a mis-erase  preventing plug 12 to prevent recorded information from
being erased  from the disk 5 by mistake. The lower half 4 has formed
thereon a mis-erase prevention detecting hole 13 which is opened and closed
in  synchronization with a slide operation of this mis-erase preventing
plug 12. Reference numeral 14 denotes an identifying hole which is  useful
for identifying a specification of the disk cartridge 1. The lower half 3
of the disk cartridge 1 has an oblong location  hole 15 defined at its one
side on the front end side of the 6 8 March 2004 insertion direction and
also has a circular location hole 16 defined  in the rear end of the
insertion direction at the opposite side of  the location hole 15. FIG. 3
is a plan view illustrating from the lower half side the  state in which
the disk cartridge 1 is inserted into the drive  apparatus. A drive
apparatus 17 such as a recording and reproducing  apparatus has the above
shutter lock releasing member 9 disposed in  an opposing relation to an
insertion slot 18 of the disk cartridge 1. The drive apparatus has at the
rear of the shutter lock releasing.:  member 9 disposed a loading arm to.
bring the disk cartridge 1 to a  loading position or to eject the disk
cartridge to an unloading  position. The loading arm 19 includes a pair of
right and-left  chucking rollers 20a, 20b. A loading operation and an
unloading operation of the disk  cartridge.1 will be described with
reference to FIGS. 4 and 5  



together with FIG. 3. [Loading operation of disk cartridge] FIG. 3 shows
the state in which a user has inserted the disk  cartridge 1 into the
insertion slot 18 of the drive apparatus 17. At  that very moment, in the
disk cartridge 1, the lock member, not  shown, of the shutter plate 7 is
released by the shutter lock  releasing member 9. When a user pushes the
disk cartridge 1 into the drive apparatus  17 side with pressure, the
shutter plate 7 butts against the shutter  lock releasing member 9 and
thereby withdraws. Then, while the shutter plate 7 is being released to
open, the chucking rollers 20a, 7 8 March 2004 20b of the loading arm 19
are moved along the right and left side  surface portions from the recessed
surfaces 10a, 10b of the disk  cartridge 1. Thereafter, as shown in FIG. 4,
as one chucking roller  20a is chucked by one loading recess portion l1a,
the other chucking  roller 20b is concurrently chucked by the other loading
recess portion lib which was exposed from the shutter plate 7. As a result,
the loading arm 19 in which the loading recess  portions lla, lib of the
disk cartridge 1 have been chucked by its  chucking rollers is moved
forward in the loading direction, whereby  the disk cartridge 1 is brought
to the loading position, the shutter- plate 7 is completely opened at the
loading position by the shutter  lock releasing member 9 as shown in FIG. 5
and thereby the drive apparatus is placed in the recording/reproducing
operation mode of  the disk cartridge 1. [Unloading operation of disk
cartridge] 



The disk cartridge 1 whose recording/reproducing operation had  been.
brought to an end is moved to the eject position shown in FIG.  4 as the
loading arm 19 is moved backward from the loading position  shown in FIG.
5. Then, when a user pinches the tip portion of and  pulls out the disk
cartridge protruded from the insertion slot 18 of  the drive apparatus 17,
the loading recess portions 11a, lib are  disengaged from the chucking
rollers 20a, 20b of the loading arm 19.  At the same time, while the
shutter plate 7 is being closed and the  -loading recess portion is being
hidden by the shutter plate, a user  can eject the disk cartridge 1 from
the drive apparatus. When a user ejects the disk cartridge from the drive
apparatus,  the shutter plate 7 may be closed by a spring member provided
in the 8 8 March 2004 disk cartridge, for example. Alternatively, as the
disk cartridge 1  is moved in the eject direction, the shutter plate 7 may
be engaged  with a suitable means such as a pin member provided in the
drive  apparatus 17 side and thereby the shutter may be closed. As
described above, according to the present invention, when the  disk
cartridge 1 is inserted' into the drive apparatus 17 so that the  shutter
plate 7 is released to open by the shutter lock releasing  member 9, the
loading recess portion lib is exposed and the pair of  loading recess
portions 11a, l1b are chucked by the loading arm 19  and thereby the disk
cartridge is brought to the loading position.  Therefore, even when the
shutter is not opened after the disk.  cartridge has been inserted into the
drive apparatus, the loading  recess portions cannot be chucked by the
loading arm and thereby the  disk cartridge can be avoided from being
brought to the loading  



position. Thus, the so-called mis-loading or mis-insertion of the  disk
cartridge 1 can be prevented. Since the loading recess portions 11a, lib
can be disposed in  the positions overlapping the shutter plate 7 which is
withdrawn from the insertion side of the disk cartridge 1, the two corner
portions which are vacant spaces on the insertion side of the disk
cartridge 1 can increase. Therefore, the disk cartridge 1 itself can  be
miniaturized more. With this miniaturization of the disk  cartridge,
product devices such as video camera devices using the  ..disk cartridge 1
also can be miniaturized. The present invention is not limited to the above
embodiment  also illustrated in the sheets of drawings and may be variously
modified without departing from the gist of the present invention. 9 8
March 2004 . According to the embodiment, although an explanation has been
given of the case where the both corner portions on. he insertion  side of
the disk cartridge 1 are diagonally cut off, the whole of  the insertion
side of the disk cartridge 1 .may be shaped like substantially a circular
arc along the stored disk. With this arrangement, the disk cartridge 1 can
be miniaturized more. There may be provided a configuration in which both
of the pair  of right and left loading recess portions are hidden by the
shutter  plate placed in the closed state. Further, the present invention
is not limited to the disk  cartridge of the optical disk and can widely be
applied to disk  cartridges having an openable and closable shutter plate.
As set forth above, since the disk cartridge according to the  



present invention includes the disk housing and the pair of loading  recess
portions formed at the right and left side end portions in  the insertion
side of the disk cartridge and any one of the loading  recess portions is
hidden by the shutter which had been placed in  the closed state, when the
shutter is not opened, the loading recess  portions cannot be chucked by
the loading arm and hence the mis- loading or mis-insertion of the disk
cartridge can be prevented. Since the two corner portions on the insertion
side of the disk  cartridge are provided with the large diagonally cut
recess  surfaces, the disk cartridge can be miniaturized more. With this
-miniaturization of the disk cartridge, product devices such as video
camera devices using the disk cartridge also can be miniaturized. According
to the disk cartridge loading method of the present  invention, since the
pair of the loading recess portions are held by 10 8 March 2004 the loading
arm and the disk cartridge is brought to the loading  position immediately
after one loading recess portion that has been  hidden is exposed as the
shutter is being pressed and opened by the  shutter lock releasing member
bf the drive apparatus when the disk  cartridge is inserted into the drive
apparatus, when the shutter is  not opened even after the disk cartridge
has been inserted into the  drive apparatus, the loading recess portions
cannot be held by the  loading arm and the disk cartridge can be avoided
from being brought  to the loading position, thereby preventing the
mis-loading or mis- insertion of the disk cartridge. Having described
preferred embodiments of the present  invention with references to the
accompanying drawings, it is to be  



understood that the present invention is not limited to the above-
mentioned embodiments and that various changes and modifications can  be
effected therein by one skilled in the art without departing from  the
spirit or scope of the present invention as defined in the  appended
claims. 11 8 March 2004 CLAIMS 1. In a disk cartridge in which a disk
housing for storing  therein a disk serving as a recording medium such that
said disk can  freely rotate, said disk housing including a shutter for
opening and  closing a window portion through which said disk can be
accessed from the outside, said disk cartridge characterized in that said
disk housing includes a pair of loading recess portions  for
loading/unloading said disk cartridge formed at its left and  right side
end portions on the insertion side of said disk cartridge  and any one of
said loading recess portions is hidden by said  shutter which has been
placed in the closed state. 2. In a disk cartridge according to claim 1,
said disk cartridge  wherein said disk cartridge has diagonally cut large
recessed  surfaces formed at its respective corner portions in the
insertion  direction. 3. A disk cartridge loading method characterized in
that a disk  housing for storing therein a disk serving as a recording
medium  such that said disk can freely rotate includes a shutter for
opening  and closing a window portion through which said disk can be
accessed  from the outside, 



said disk housing includes a pair of loading recess portions  for "loading
/unloading said disk cartridge formed at its left and  _.right side end.
portions on the insertion side of said disk  cartridge, one of said loading
recess portions is hidden by said  shutter that has been placed in the
closed state, when said disk cartridge is inserted into a drive apparatus,
12 8 March 2004 said shutter is pressed and opened by a shutter lock
releasing  member of said drive apparatus, whereby immediately after said
one  loading recess portion that has been hidden-by said shutter is
exposed, said pair of loading recess portions are chucked by a  loading arm
and thereby said disk cartridge can be brought to the  loading position. 4.
A disk cartridge housing for storing therein a  freely rotatable disk,
comprising first and second opposing  faces, two side portions, an
insertion end and a handling end;  wherein at least one of said opposing
faces has a window  portion through which said disk can be accessed from
the  outside; each side portion includes a loading recess portion  at at
least the insertion end thereof, for loading/unloading  said housing into a
drive apparatus; said housing is arranged to have a shutter mounted
thereon, to be moveable between an open position, to allow  access from
without to a disk within, and a closed position, to  prevent access from
without to a disk within; and 



said housing is further arranged so that, when a  shutter is mounted
thereon and in said closed position, at least  part of at least one of said
loading recess portions is hidden  by said shutter. 5. A housing according
to claim 4, wherein when a  shutter is in said closed position, the whole
of at least one of  said loading recess portions is hidden by said shutter.
6. A housing according to claim 4 or 5, further  comprising said shutter
mounted thereon and movable between said  open and closed positions. 13 8
March 2004 7. A disk cartridge comprising a housing according to  claim 6
and a freely rotatable recording medium disk mounted  therein. 8. Drive
apparatus for use with a housing according to  claim 6 or a cartridge
according to claim 7, comprising:  shutter lock releasing means for
pressing and opening the shutter of said housing, when the housing is
inserted into  said apparatus; and loading arm means, operable after the at
least one  loading recess portion hidden by said shutter is exposed, to
chuck at least said at least one loading recess portion, thereby  to bring
said housing to a loading position. 9. A loading method for loading a
housing according to  claim 6 or a disk cartridge according to claim 7,
comprising the  steps of: pressing and opening said shutter when said disk



housing or cartridge is inserted into a drive apparatus; immediately after
said at least one loading recess  portion that has been hidden by said
shutter is exposed,  chucking said pair of loading recess portions; and
thereby bringing said disk housing or cartridge to  a loading position. 14
8 March 2004 DISK CARTRIDGE AND DISK CARTRIDGE LOADING METHOD ABSTRACT OF
THE DISCLOSURE There can be obtained a disk cartridge and its loading
method in  which, when a disk cartridge is miniaturized, loading recessed
portions can easily be secured and mis-loading and mis-insertion of  the
disk cartridge can be prevented. A disk cartridge in which a  disk
cartridge 1 has at its left and right side end portions on the  insertion
side formed a pair of loading recess portions lla, lib and  one loading
recess portion 11b is hidden-by a shutter plate 7 which  is placed-in the
closed state. A disk cartridge loading method in which when the disk
cartridge- 1 is inserted into a drive apparatus 17, the shutter plate 7 is
opened by a shutter lock releasing member 9 of the drive. apparatus  17,
whereby after one loading recess portion llb hidden by the  shutter plate
17 is exposed, the pair of loading recess portions Ila, 11b are chucked by
chucking rollers 20a, 20b of a loading arm 19 and the disk cartridge 1 is
brought to the loading position. Fig. 2 15 


