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DISK CARTRIDGE DEVICE
BACKGROUND OF THE INVENTION
Field of the Invention:

The present invention relates to a disk cartridge device for

recording an information signal on a signal recording layer or
reproducing an information signal recorded on a signal recording
layer by radiating a light beam to the signal recording layer of,
for example, an optical disk. More specifically, it relates to that
of a so-called compatible system wherein a plurality of disk
cartridges including disks having different disk diameters each
stored in cartridge housings having different sizes are mounted
selectively on a recording and réproducing device, with the disk
cartridges having different sizes capable of being positioned and
held by positioning pins of the recording and reproducing.device

without troubles.

Description of the Related .Art:

Conventionally, an optical disk as a recording medium for

various kinds of information such as audio information and video
information, for reproducing the information recorded on the
recordihg medium by the use of a light beam, or recording has been

proposed. Since this kind of an optical disk can be provided as a
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plate-like disk and thus it can be handled easily as well as it has
a large recording capacity compared with a recording medium such as
a magnetic tape, it is widely used as a recording medium for audio
information, video information, and further for data to be processed
by a computer.

In contrast, a smaller.siie has been-‘required toc a recording
and/or reproducing device using an optical recording medium such as
an optical disk in consideration of the installation space for
assembly into, for example, an information processing apparatus such
as.a computer. |

Moreover, since a recording medium, too, needs to be smaller
in order to achieve a smaller size of a recording and/or reproducing
device, a higher capacity of a recording medium is required as well.
Thereforé, a plurality of kinds of disk cartridges including disks
having different disk diameters each stored in cartridge housings
- having different sizes were proposed as recording media, and the
presént inventor has proposed the disk cartridges already in the
official gazette of Japanese Patent Application No. 11-176029.

Since the above-mentioned disk cartridges Are of a system
wherein each disk éartridée is mounted inﬁo a dedicated cartridge
inserting opening, as to the recording reproducing device, a
recordiné and reproducing device corresponding to each disk
cartridge is needed as well.

Therefore, it is impossible to selectively mount disk

cartridges having different sizes to a compatible recording and
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reproducing device.

That is, in the case ofldisk cartridges having differept
sizes, in some cases, the positions of positioning holes for
positioning the disk cartridges onto a recording and reproducing
device are different. Particularly in the case of a recording and
reproducing device which frequently use a spindle motor, it is
extfemely difficult to match the positioning holes for the disk.
cartridges having different sizes.

For example, in the case of using disk cartridges having
different sizes, treatment of positioning pins at the recording and
reproducing device side to be engéged with positioning holes of disk
cartridges so as to be positioned can be troublesome. That is,
since positioning pins of a disk cartridge having a small disk
diameter are unnecessary at the time of inserting a disk cartridge
having a large disk diameter, it should escape from the positioning
pins.  For example there is no avoiding ﬁeasure in disk carfridges
such as a floppy disk, an MD‘(mini disk), and an MO (magneto-opticl
disk) in consideration of uselof disk cartridges having different

sizes in one recording and reproducing device.

SUMMARY OF THE INVENTION

An object of the present invention is to obtain a disk

cartridge device capable of selectively positioning and mounting a

plurality of kinds of disk cartridges having different sizes onto
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one recording and reproducing device without troubles.

In order to achieve the above-mentioned object, a diskﬁﬂ
cartridge device éccording to the present invention comprises ‘pairs
of positioning pins for positioning disk cartridges having different
sizes onto .a recording and reproducing device, and positioning holes

on one surface of the disk cartridges having different sizes, to be

engaged with the pairs of the positioning pins so as to be
positioned, wherein the position of the positioning holes of the
digk cartridge having a small disk diameter is disposed outside the
disk circumference of the disk cartridge having a large disk
diameter.

According to the éonfiguration, at the time of moﬁnting a
disk cartridge having a large disk diameter onto a recording and
reproducing device, the disk can be escaped without interference
with bositioning pins for positioning the positioning holes of a
disk cartridge having a small disk diameter, and thus the disk
cértridges having different sizes can be mounted onto the recording

.and . reproducing device without troubles. .

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of a large disk cartridge
according to the present invention viewed from the upper surface;
" FIG. 2 is a perspective view of the same large disk

cartridge viewed from the lower surface;
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FIG. 3 is a perspective view of a small disk cartridge
according to the present invention viewed from the upper surf;gg;

FIG. 4 is a perspective view of the same small disk
cartridge viewed from the lower surface;

FIG. 5 is a plan view of the large disk carﬁridge loaded in
a cassette compartment;

FIG. 6 is a cross-sectional view of the same large disk-
cartridge loaded in the cassette compartment;

FIG. 7 is a plan view of the small disk cartridge loaded in
thé cassette compartment; and

FIG. 8 is a cross-sectional view of the same small disk

cartridge loaded in the cassette compartment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, a case of adbpting an embodimént of a disk

cartridge device according to the present inveﬁtiqn in two kinds of
large and.smali.aiéﬁ cértridges having different disk diameters wiil
 be explained with reference to drawings. |
FIG. 1 is a perspective view of a disk cartridge having a
_large disk diameter (hereinafter referred to as a first disk
cartridge) in the shutter release state, viewed from the upper
surface side, FIG. 2 is a perspective view of the same in the
shutter.releasé state, viewed from the lower surface side, FIG. 3 is
a perspective view of a disk cartridge having a small disk diameter
(hereinafter referred to as a second disk cartridge) in the shutter
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release state, viewed from the upper surfach side, and FIG. 4 is a
perspective view of the same in the shutter release state, viewgd
from the lower surface side.

Numeral 1 represents the entirety of the first disk
cartridge. A cartridge housing 2 is provided by the attachment
system of the joint surface of an upper half 3 and a lower half 4 by
high frequency welding. A disk 5 stored in the first disk cartridée

1 is, for example, an optical disk, with a disk outer diameter of,

for example, ¢$64.8 mm. In this case, the disk housing 2 has a

standard size with the length W; of one side orthogonal to the disk

cartridge 1 insertion direction (shown by the arrow marker 6) of 72

mm, the length W, of the other side orthogonal to this side of 68

.mm, and the thickness D1 of 5 mm.

| The above-mentioned first disk cartridge 1 comprises a
shﬁtter plate 7 capable of opening or closing both surfaces of the
cartridge housing 2 by'the sliding system. By releasing the shutter-

. plate 7, a part of the upper surface of the disk 5 in the radial

~ .

direction is exposed from an opehing window 2a of the uppgr'héif 2
on the disk cartridge 1 upper surface side as well as a part of the
lower surface (recording layer) of the disk 5 in the radial
direction is exposed froﬁ an opening window 3a of the lower half 3
on the disk cartridge 1 lower surface side. By releasing the
shutter plate 7, a chucking plate 8 of the disk 5 is exposed on the

disk cartridge 1 lower surface side.
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In the lower half 3 of the first disk cartridge 1; a long
hole-like positioning hole 9 is formed on one side_of‘thé insg;;ion
tip end side as well as a round hole-like positioning hole 10 ‘is
formed on the opposite side with respect to the positioning hoie 9
of the insertion rear end side. Furthermore, the insertion tip end
' sides of the first disk cartridge 1 are formed into relatively large
notch surfaces 11, 11 with both'corner parts cut obliéuely. |

In contrast, numeral 12 represents the entirety of the
second disk cartridge. 1In this case, a cartridge housing 13 is also
prbvided by the attachment-system of the joint surface of an upper
half 14 and a lower half 15 by high frequency welding. A disk 16

stored in the second disk cartridge 12 is an optical disk, with a

disk outer diameter of, for example, ¢$50 mm. In this case, the disk

housing 13 has a standard size with the length W; of one side

orthogonal to the disk cartridge 1 insertion direction (shown by the

arrow marker 17) of 58 mm, the length W, of the other side
orthogonal to this side of 53 mm, and the thickness D, of 4 mm.

The above-mentioned second disk cartridge 12 comprises a
shutter plate 18 capable of opening or closing both surfaces of the
cartridge housing 13 by the sliding system. By releasing the
shutter plate 18, a part of the upper surface of the disk 16 in the
radial direction is exposed from an opening window l4a of the upper
half 14 on the disk cartridge 12 upper surface side as well as a

part of the lower surface {recording layer) of the disk 16 in the



radial direction is exposed from an opening window 15a of the lower
half 15 on the disk cartridge 12 lower surface side. By releasing
the shutter plate 18, a chucking plate 19 of the disk 16 is exposed
on the disk cartridge 12 lower surface side.

In the lower half 15 of the second disk cartridge 12, a long
hole-like positioning hole 20 is formed on one side of the imsertion
tip end side as well as a round hole-like positioning hole 21 ié
formed on the opposite side with respect to the positioning hole 20
of the insertion rear end side. Furthermore, the insertion tip end
sides of the second disk cartfidge 12 are formed into relatively
large notch surfaces 22, 22 with both corner parts cut obliquely.

Here, a plan view of a chassis 23 of a cassette compartment
of a recording and reproducing device for mounting the above-
mentioned disk cartridge is shown in FIG. 5, with the state having
the first disk cartridge 1 loaded on the chassis 23 shown by an
imaginary line, and a cross-sectional view with the first disk
cartridge 1 positioned on the chassis 23 is shown in FIG. 6.

The first disk cariridge 1 is ipserted into a holder 25 to
pé swung by the hop up system (spring up system) with a hinge pért
24 ‘serving as the fulcrﬁm from the arrow direction. The'holdér 25
is swung to the chassis 23 side so as to be in the loaded position.

A pair of bases 26, 27 are formed on the hinge part 24 side
on the chassis 23 and one side on the opposite side kright side) for
determining the.height of the first disk cartridge 1. Positioning
pins 28, 29 are forméd projecting from the bases 26, 27 so as to be
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respectively engaged with the positioning holes 9, 10 of the first
disk cartridge 1. . i ' e

A pair of bases 30, 31 are formed on the chassis 23 adjacent
to the positioning pins 28, 29 at the inner side for determiniﬁg the
height of the second disk cartridge 12. Positioning pins 32, 33'are
formed projecting from the bases 30, 31 so as to be respectively
engaged with the positioning holes 20, 21 of the_seCoﬂd disk
cartridge 12. |

In contrast, bases 34, 35 having the same height as the.
_bases 26, 27 for determining the ﬁeight of the first disk cartridge
1 are formed on the chassis 23 at a position symmetrical with
respect to the right and ieft direction with the pair of the bases
26, 27 of the first disk cartridge 1. Bases 36, 37 having the same
height as.the bases 30, 31 for determining the height of the second
disk cartridge 12 -are formed on the chassis 23 adjacent to the bases
34, 35 at the inner side. The bases 30, 31, 36, 37 fér determining
the height of the second disk cartridge 12 are provided higher than
the bases 26, 27, 34, 35 for determining the height of the first
disk cartridge 1.

Moreover, in the above-mentioned chassis 23, a turn table 38
for chucking and rotating the disk 5 and an optical pickup device 39
for reproducing the recording information of the disk 5 or recording
the recording information on the disk are disposed.

The first disk cartridge 1 loaded on £he above-mentioned

chassis 23 is positioned by engaging the pair of the positioning
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holes 9, 10 with the pair of the positioning pins 28, 29 of the
chassis 23 as well as the height of the lower surface of the first
disk cartridge 1 is determined by the bases 26, 27, 34, 35 so that
the first disk cartridge 1 can be maintained in the horizontal
state.

Here in the present invention, stepped escaping holes 40, 41
are formed for preventing interference of the first disk cartridge 1
with the pair of the positioning pins 32, 33 of the second disk
cartri&ge 12 and the bases 30, 31. Moreover, escaping holes 42, 43
(sée FIG. 2) are formed for preventing interference with the bases
36, 37 of the second disk cartridge 12. Accordingly, the disk
cartfidge 1 can be positioned stably without being interfered by the
positioning pins 32, 33 of the second disk cartridge 12 and the
bases 30, 31, 36, 37.

The state with the second disk cartridge 12 loaded on the
chassis 23 is shown in FIG. 7 by the imaginary line, and a cross-
sectional view with the second disk caftridge 12 positioned on the
chassis. 23 is shown in FIG. 8. .

The second disk cartridge 12 léaded on the chassis 23 is
positioned by engaging the pair of thelpositioning holes 20, 21 with
the pair of the positioning pins 32, 33 of the.chassis 23 as well as
the height of the lower surface of the second disk cartridge 12 is
determined by the bases 30, 31, 36, 37 so that the second disk

cartridge 12 can be maintained in the horizontal state.

Since the positioning pins 28, 29 of the first disk
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cartridge 1 and the bases 34, 35 are at a position not to be
interfered with the second disk cartridge 12, in the state-thgﬁ“
second disk cartridge 12 is loaded on the chassis 23, a specidl
escaping hole is not needed. What is important here is thgt the
loading operation can be enabled without troubles to the first disk
cartridge 1 by disposing the positioning pins 32, 33 of the secon@ :
disk cartridge 12 outside the circumference of the disk 5 so as not
to interfere with the disk 5 when fhe first disk cartridge 1 is
loaded on the chassis 23.

The bases for determining the height of the second disk
~cartridge 12 are provided higher than the bases for determining the
height of the first disk cartridge 1. The thickness of the housing
13 of the second disk cartridge 12 being slightly thinner,
adjustment is made by the height of the bases, so that the spot of
a light beam from the optical pickup device 39 can be radiated
accu?ately to the recording layer of the disle or 16.

As mentioned above,-it is characteristic of_the disk
caitridge device according to the present invention that a two
kinds of disk cartridges having different sizes can be selectively
inserted into the cagsette compartment for execufing the recording
or reproducing operation.

Moreover, since the escaping hole is provided in the first
disk cartridge 1 for avoiding the interference with the positioning
pins 32, 33 of the second disk cartridge 12 at the time of loading

the first disk cartridge 1 as well as the position of the
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positioning pins 32, 33 of the second disk cartridge 12 is disposed
outside the circumference of the disk 5 for preventing interference
with the disk 5 at the time of loading the first disk cartridde 1 on
-the chassis 23, insertion of“two kinds of disk cartridges haviﬁg
different sizes is enabled so that a highly reliable disk car£ridge
device can be provided.

Furthermore, since the notch surfaces 11, 22 are formed on
both corner parts of each insertion side in the disk cartridges 1,
12, the insertion orientation of the disk cartridge can easily be
fééognized so as to prevent the insertion mistake. Moreover, even
in the case the disk cartridge is inserted with the oblique posture
at the time of inserting into the holder 25, the notch surfaces 11,
22 provide the guiding function so that the disk cartridge can be
inserted into the holder 25 with the normal posture.

In inserting the disk-cartridge into the holder 25, in the
case of the large first disk cartridge 1, since the.right and left
side surfaces of the.cartridge can be guided by the holder 25, it_
can be inserted into the accuréte position without the néed of
providing a special guidiﬁg mechanism. In contrast, in the case of
the small second disk cartridge 12, a guiding mechanism needs to be
provided in the holder 25. 1In this casé, the guiding mechanism can
'easily be realized by'providing a mechanism for escaping at the time
of inserting. the large first disk cartridge 1 into the holder 25.

The present invention is not limited to the above-mentioned

embodiment shown in the drawings, but various modifications can be

@
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adopted without departing from the scope of the gist thereof.

Although the case with the pair of the positioning pins.
disposed at the.front and rear positions along the insertion
direction of the disk cartridge has been explaiﬁed in this
embodiment, the same process as the above-mentioned case can be
executed also in the case they are disposed on the right and‘left
positions on the rear end side of the disk cartridge. In this case,
a pair of the positioning pins may be round hole-like positioning
pins.

Moreover, although the case adopted in the two kinds of the
disk cartridges having different sizes has been explained in this
embodiment, it can easiiy be realized also in disk cartridges of
more than two kinds having different sizes by providing an escaping
hole for the positioning pins at a position interfered by the
cartridge, or by disposing the positioning pins at a position
_eécaped from the disk. |

Furthermore, the bases of the first and second disk
cértridges ﬁay have the same height.

As'heretofore~expiained, siﬁcé a disk cartridge device
according to the present inventioﬁ comprises pairs of positioning
pins for positioning disk cartridges having different sizes onto a
recording and reproducing device, and positioning holes on one
surface of the disk cartridges having different.sizes, to be engaged
with the pairs-of the positioning pins solas to be positioned,
wherein the position of the positioning holes of the disk cartridge
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"having a small disk diameter ‘is-diSposed outside the disk

.~

cifcumfefenCe of’the'disk}éaftridge having a large @isk diameter., a
highly reliable éisk cartridge device can be providedeithout ‘the
need of providing a complicated mechanism on the recording and-
reproducing device side nor troubles in mounting a large disk
cartridge.

Moreover, sincé the height of the base for the disk
cartridge having a small disk diameter is set slightly higher than
the height of the base for the disk cartridge having a large
diémeter, even in the case of disk cartridges having different
thicknesses, the spot of a light beam from an optical pickup device
can be radiated onto the recording layer of the disk accurately with
a simple mechanism countermeasure.

ﬁaving described préferred embodiments 6f the present
invention with réference 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 spir;t or scope of ihe present invéntion as defined in the

appended claims.

.
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What is claimed is:

1. A disk cartridge device comprising: e

a plurality of disk cartridges including disks having"
different disk diameters each stored'in cartfidgé houéings having
different sizes; ) |

a recording and reprdaucing device with the plurality of
disk cartridges having different sizes selectively mounted; |

pairs of positioning pins having a base for determining the
~ height for positioning.egch of the disk cartridges having different
siées onto the recording and reproducing device; and

positioning holes 6n one surface of the disk cartridges
having different sizes, to be respectively engaged with the pairs of
the positioning pins so as to be positioned;

wherein the position of the positioning holes of the disk
cartridge having a small disk diameter is disposed outside the disk

circumference of the disk cartridge having a large disk diameter.

2. A disk cartridge—dévice as claimed in claim 1,

wherein at least a pair of-stepped escaping holes for
escaping the bases and positioning pins, which are used for
determining the height of thé disk cartridge having a small disk
diameter, is provided outside the disk circumference of the disk

cartridge having a large disk diameter.
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