
;e3eb_$ FBD6zTDO512 MAY 2004 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
reproducing 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 recording 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 1   ~ 2 P~,:~.`f 2604 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 size has been
required to 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. Therefore, 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 present 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 cartridge
is mounted into a dedicated cartridge inserting opening, as to the
recording reproducing device, a recording 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 2   



~ 2 ~:.!"2004 reproducing device. That is, in the case of disk cartridges
having different 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 extremely 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 engaged 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 measure in disk
cartridges such as a floppy disk, an MD (mini disk), and an MO
(magneto-optic disk) in consideration of use of 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 3   1 2 P~l'~~ 2004 one
recording and reproducing device without troubles. In order to achieve the
above-mentioned object, a disk cartridge device according 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 o 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 According
to the configuration, at the time of mounting a disk cartridge having a
large disk diameter onto a recording and reproducing device, the disk can
be escaped without interference 



with positioning pins for positioning the positioning holes of a disk
cartridge having a small disk diameter, and thus the disk cartridges 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; 4   1 2 ~a~f
2~~~ FIG. 3 is a perspective view of a small disk cartridge according to
the present invention viewed from the upper surface; 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 cartridge 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 the 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 adopting an embodiment of a disk cartridge device according to
the present invention in two kinds of large and. small disk cartridges
having different disk diameters will 



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
release 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 5   1 2 "~P~~~ 20Q4 release
state, viewed from the upper surface side, and FIG. 4 is a perspective view
of the same in the shutter release state, viewed from the lower surface
side. Numeral l 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 cartridge 1 is, for example, an optical
disk, with a disk outer diameter of, for example, Q64.8 mm. In this case.,
the disk housing 2 has a standard size with the length W1 of one side
orthogonal to the disk cartridge 1 insertion direction (shown by the arrow
marker 6) of 72 mm, the length W2 of the other side orthogonal to this side
of.68 mm, and the thickness Dl of 5 mm. The above-mentioned first disk
cartridge 1 comprises a shutter plate 7 capable of opening or closing both
surfaces of the cartridge housing 2 by the sliding system. By releasing the
shutterplate 7, a part of the upper surface of the disk 5 in the radial
direction is exposed from an opening window 2a of the upper half 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 from 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. 6   1 2 E~~a~ 200+ In
the lower half 3 of the first disk cartridge 1, a long hole-like
positioning hole 9 is formed on one side of the insertion tip end side as
well as a round hole-like positioning hole l0 is formed on the opposite
side with respect to the positioning hole 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, ll with both. corner parts
cut obliquely. In contrast, numeral 12 represents the entirety of the
second disk cartridge. In this case; a cartridge housing 13 is also
provided by the attachment system of the joint surface of an upper half l4
and a lower half l5 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, Q50 mm. In this case, the disk housing 13 has a standard size
with the length W3 of one side orthogonal to the disk cartridge 1 insertion
direction (shown by the arrow marker 17) of 58 mm, the length W4 of the
other side orthogonal to this side of 53 mm, and the thickness D2 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 14a 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 7   1 2 f~9~'`~ 2004_ 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 insertion tip
end side as well as a round hole-like positioning hole 21 is 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
cartridge 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
abovementioned 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 cartridge l is inserted
into a holder 25 to be swung by the hop up system (spring up system) with a
hinge part 24 serving as the .fulcrum from the arrow direction: The holder
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 (right side) for determining the height
of the first disk cartridge 1. Positioning pins 28, 29 are formed
projecting from the bases 26, 27 so as to be 8   



1 2 NiR`~ Z004 respectively engaged with the positioning holes 9, 10 of the
first disk cartridge 1. A pair of bases 30, 31 are formed on the chassis 23
adjacent to the positioning pins 28, 29 at the inner side for determining
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 second disk cartridge 12. In
contrast, bases 34, 35 having the same height as the bases 26, 27 for
determining the height of the first disk cartridge 1 are formed on the
chassis 23 at a position symmetrical with respect to the right and left
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
for 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 the above-mentioned chassis 23 is positioned by engaging the pair
of the positioning 9   9 2 P~,~l Z004 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 cartridge
12 and the bases 30, 31. Moreover, escaping holes 42, 43 



(see FIG. 2) are formed for preventing interference with the bases 36, 37
of the second disk cartridge 12. Accordingly, the disk cartridge 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
cartridge 12 positioned on the chassis. 23 is shown in FIG. 8. The second
disk cartridge 12 loaded on the chassis 23 is positioned by engaging the
pair of the positioning 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 10   1 2 ~~'~-204
cartridge 1 and the bases 34, 35 are at a position not to be interfered
with the second disk cartridge l2, in the state the second disk cartridge
12 is loaded on the chassis 23, a special escaping hole is not needed. What
is important here is that the loading operation can be enabled without
troubles to the first disk cartridge 1 by disposing the positioning pans
32, 33 of the second disk cartridge 12. outside the circumference of the
disk 5 so as not to interfere with the disk 5 when the 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 accurately to the recording layer
of the disk 5 or 16. As mentioned above, it is characteristic of the disk
cartridge device according to the present .invention that a two  



kinds of disk cartridges having different sizes can be selectively inserted
into the cassette compartment for executing 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 11   1 2 ~~Y 204 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 cartridge 1 on the chassis 23, insertion
of two kinds of disk cartridges having different sizes is enabled so that a
highly reliable disk cartridge 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 l, 12, the insertion orientation of the disk
cartridge can easily be recognized 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 accurate position without the need
of providing a special guiding mechanism. In contrast, in the case of the
small second disk cartridge 12; a guiding mechanism needs to be provided in
the holder 25. In this case, 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 



12   1 2 P~a~"~ 2~~4 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 explained 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 maybe 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 easily 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 escaped from the disk. Furthermore, the
bases of the first and second disk cartridges may have the same height. As
heretofore explained, since a disk cartridge device according 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 disk
cartridge 13.   1 2 C~~,~~ 2004 having a small disk diameter is disposed
outside the disk circumference of the disk cartridge having a large disk
diameter, a highly reliable disk cartridge device can be provided without
the need of providing a complicated mechanism on the recording and
reproducing device side nor troubles in mounting a large disk cartridge.
Moreover, since 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 diameter, 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. Having described
preferred embodiments of the present invention with reference 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.
14   1 L it~~:~ 200+'' What is claimed is: 1. A disk cartridge device
comprising: a plurality of disk cartridges including disks having different
disk diameters each stored in cartridge housings having different sizes; a
recording and reproducing 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. each of the disk
cartridges having different sizes onto the recording and reproducing
device; and positioning holes on 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 device 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 the
disk cartridge having a small disk 



diameter, is provided outside the disk circumference of the disk cartridge
having a large disk diameter. 15   1 2 P~~`f 2004 Replacement page 02 April
2002 3. A disk cartridge having a disk and a cartridge enclosing said disk,
comprising: a positioning aperture for accepting a first positioning pin
provided in a disk recording/reproducing apparatus to be installed and
positioning said cartridge relative to said disk recording/reproducing
apparatus; an escaping aperture for accepting a second positioning pin for
escaping said second positioning pin without contacting to said cartridge
4. The disk cartridge as cited in claim 3, wherein said escaping aperture
is provided outside of an outer periphery of said disk. 5. The disk
cartridge as cited in claim 3, wherein said escaping aperture is provided
outside of an outer periphery of said disk and inside of said positioning
aperture. 6. A disk cartridge comprising: a disk having a diameter not to
contact with a first positioning pin provided in a disk
recording/reproducing apparatus to be installed; and a positioning aperture
for accepting a second positioning pin provided in said disk
recording/reproducing apparatus. 7. A disk recording/reproducing apparatus
selectively installed a first disk cartridge and a second disk cartridge
smaller than said first disk cartridge, comprising: a turn table an optical
pickup; 16   ~ z ~~:~~~ z~~~ Replacement page 02 April 2002 



a first positioning pin to be engaged with a positioning aperture provided
on said first cartridge for positioning; and a second positioning pin to be
engaged with a positioning aperture provided on said second cartridge for
positioning. 8. The disk recording/reproducing apparatus as cited in claim
6, wherein said second positioning pin is provided to be positioned at a
position outer than a periphery of a disk included in said first disk
cartridge. 9. The disk recording/reproducing apparatus as cited in claim 6,
wherein said second positioning pin is provided to be positioned at a
position outer than a periphery of a disk included in said first disk
cartridge and inner than said first positioning pin. 17   lTepiocer~ ~,c~e
0Z ~Y~~ b09L 1 Z f~~:~ 2004 DISK CARTRIDGE DEVICE ABSTRACT OF THE
DISCLOSURE A disk cartridge device capable of selectively positioning and
mounting a plurality of kinds of disk cartridges having different sizes
onto a recording and reproducing device without troubles. First and second
disk cartridges including disks having different disk diameters each stored
in cartridge housings having different sizes, a cassette compartment for
selectively mounting the first and second disk cartridges, a pair of
positioning pins having bases for determining the height for positioning
the first disk cartridge onto the cassette compartment, a pair of
positioning pins having bases for determining the height for positioning
the second disk cartridge, and pairs of positioning holes and on one
surface of the first and second disk cartridges, respectively, are
provided, wherein the position of the positioning holes of the second disk
cartridge is disposed outside the disk circumference of the first disk
cartridge. Figure 5 1R 
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