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Description

TECHNICAL FIELD

[0001] The present invention relates to a recording medium cartridge housing, for example, an optical disk or a magneto-
optical disk as a recording medium enabling recording/reproduction of information such as audio signals, image signals
and the like, and relates more specifically to a recording medium cartridge comprising a printed layer which enables
writing on the main surface of the cartridge body.

BACKGROUND ART

[0002] Currently, recording media for recording/reproducing music and images are widely prevalent in general. Of
these media, a small disk cartridge referred to as a MiniDisc™ (MD) is widely used not only indoors but outdoors as well
as in vehicles. This disk cartridge is made, as shown in Fig. 6, by rotatably housing an optical disk or a magneto-optical
disk 4 inside a cartridge body 3 made by assembling an upper half 1 and a lower half 2 through ultrasonic welding. When
not in use, a shutter 5 blocks an opening in the cartridge body 3, and adhesion of foreign material to the disk 4 is thus
prevented
[0003] Prior art EP 1 026 686 A1 describes such a cartridge for recording medium. In this cartridge the vibration
transmitted to a cartridge housing under the condition of recording or reproducing is suppressed by printing a vibration
isolating ink layer containing resin system particles such as acrylic particles and having a projection and depressing
surface on a portion comprising at least support area of an upper half of the cartridge housing, and then, by absorbing
the vibration transmitted to the cartridge housing by the vibration Isolating ink layer.
[0004] Ordinarily, titles of the songs recorded on the disk cartridge are written on a label sticker to be stuck on a main
surface 3a of the cartridge body 3. However, there is a possibility that the sticker would come off as the adhesiveness
deteriorates due to changes over time, and as a result that the disk cartridge may become unejectable from a recording/
reproducing apparatus (deck).
[0005] In order to solve this, there are products in which a printed layer 8, which makes writing possible, is provided
on the main surface 3a of the cartridge body 3 instead of the label sticker mentioned above. The conventional printed
layer 8 comprises an ink 7 containing a writing-enabling filler 6, such as calcium carbonate, silica, protein powder, which
makes writing possible. The filler 6 forms appropriate bumps and dents on the surface of the printed layer 8, and thus
achieves writability. Also, since the filler 6 has water absorbing properties, writing with water based ink is made possible.
[0006] However, because the printed layer 8 containing the filler 6 is vulnerable to rubbing and friction, there is a
problem in that it brings about a drop in aesthetic quality as the printed layer 8 is grazed and marred due to pressure
welding between a welding horn 9 and the upper half 1 as shown in Fig. 8 at the time of ultrasonic welding of the upper
and lower halves 1 and 2 in a step for manufacturing the disk cartridge. In other words, there is a problem in that by
being subjected to ultrasonic vibration in a state where the writing-enabling filler 6 in the printed layer 8 and the welding
horn 9 are in contact, the filler 6 falls out from the ink 7 or changes shape, thereby bringing about a drop in the aesthetic
quality of the printed layer 8 and ultimately of the disk cartridge.
[0007] The present invention is proposed in view of the problems mentioned above, and makes it its issue to provide
a recording medium cartridge capable of preventing a drop in aesthetic quality by preventing damage to the printed layer
for writing during ultrasonic welding.

DISCLOSURE OF THE INVENTION

[0008] In solving the problems mentioned above, the recording medium cartridge of the present invention is charac-
terized in that a writable printed layer printed on a main surface of a cartridge body comprises resin particles having an
average particle diameter greater than or equal to the average particle diameter of a writing-enabling filler.
[0009] In the present invention, by bringing the resin particles having an average diameter greater than or equal to
the average particle diameter of the writing-enabling filler in contact with a welding horn, ultrasonic vibration from the
welding horn is received by the resin particles mentioned above. Thus, the falling out of the writing-enabling filler from
ink is avoided, and a drop in the aesthetic quality of the printed layer is prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1 is a perspective view illustrating the configuration of a disk cartridge as a recording medium cartridge according
to a mode for carrying out the present invention, and the relationship between the disk cartridge mentioned above,
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a reference table of the recording/reproducing apparatus and pressure springs;
Fig. 2 is a sectional view schematically illustrating the configuration of the printed layer which is printed on a main
surface of a cartridge body of the same disk cartridge;
Fig. 3 is a diagram explaining the relationship between the printed layer mentioned above and a welding horn during
ultrasonic welding;
Fig. 4 is a diagram illustrating the vibrational characteristics of the cartridge body according to an embodiment of
the present invention;
Fig. 5 is a perspective view illustrating an example of a modification of the configuration of the disk cartridge according
to a mode of the present invention;
Fig. 6 is a perspective view illustrating one example of the configuration of a conventional disk cartridge; .
Fig. 7 is a sectional view illustrating in a simplified manner the configuration of a conventional printed layer; and
Fig. 8 is a diagram explaining the relationship between a conventional printed layer and a welding horn during
ultrasonic welding.

BEST MODES FOR CARRYING OUT THE INVENTION

[0011] Below, modes for carrying out the present invention are explained with reference to the drawings. In the present
mode, explanations are given with the disk cartridge for MiniDiscs™ (MDs) mentioned above taken as an example of a
recording medium cartridge.
[0012] A disk cartridge 10 according to the present mode is made by, as shown in Fig. 1, constructing a cartridge body
13 by combining an upper half 11 and a lower half 12 comprising a synthetic resin material, and by rotatably housing a
magneto-optical disk (hereinafter referred to as a disk) 14 as a recording medium inside this cartridge body 13. Further,
a shutter 15 which can be opened and closed is provided in the cartridge body 13, and when not in use, the shutter 15
blocks an opening in the cartridge body 13, thereby preventing adhesion and so forth of foreign material to the disk 14.
[0013] The disk cartridge 10, when inserted in a recording/reproducing apparatus, has the shutter 15 opened, while
reference holes not shown in drawing in the lower half 12 are engaged by a pair of reference pins 17, 17 of a reference
table 16 on the recording/reproducing apparatus side, the lower surface of the lower half 12 is placed on a pair of receiving
sections 18, 18 of the reference table 16, and the disk cartridge is thus supported horizontally. Further, the outer edge
portions of the upper surface of the upper half 11 elastically contact a pair of pressure springs 19, 19, and the disk
cartridge 10 is thus held.
[0014] In a state where the disk cartridge 10 is thus held, the disk 14 is held to a disk table not shown in drawing with
a chuck, and is driven to rotate by a spindle motor. Further, recording/reproducing operations are performed by an optical
head or a magnetic head facing the disk 14 through the opening from which the shutter 15 is removed.
[0015] On the other hand, a printed layer 20 according to the present invention is provided in the outer edge portion
or approximately the center portion of the main surface 13a (the upper surface of the upper half 11) of the cartridge body 13.
[0016] The printed layer 20 mainly comprises, as shown in Fig. 2, a medium constituting an ink 23, a writing-enabling
filler 21 which is contained in the ink 23 and makes writing possible, and resin particles 22 which are contained in the
ink 23 and have an average particle diameter greater than or equal to the average diameter of the writing-enabling filler 21.
[0017] For the medium, a product in which vinyl chloride/acrylic resin or the like is used as a binder, and to which a
diluting solvent or adjuvant is added is used. For the writing-enabling filler 21, generally, porous particles such as calcium
carbonate and silica are employed for ink receiving effects, but protein powder of pulverized ox-hide may also be included
for the purpose of further increasing water absorbance.
[0018] Next, for the resin particles 22, polyurethane resin whose modulus of bending elasticity is 98MPa or above and
980MPa or below (1000~10000kgf/cm2), and whose average particle diameter is 10Pm is used. Because the average
diameter of the writing-enabling filler 21 mentioned above is smaller than or equal to 10Pm, resin particles of a larger
or equal average diameter are employed
[0019] For the particle diameter of the resin particles 22, 5Pm or above and 20Pm or below are optimal If the particle
diameter of the resin particles 22 is smaller than 5Pm, they become buried between the writing-enabling filler 21, and
adequate effects cannot be achieved. Also, when the particle diameter of the resin particles 22 is greater than 20Pm,
not only is it impossible to pass through the mesh of a screen, but the difference in height between the writing-enabling
filler 21 becomes greater and writability is compromised.
[0020] In addition, as the printing method for the printed layer 20, a silk-screen method employing a stencil printing
plate of approximately 180~250 mesh (mesh indicates the size of the mesh per inch) is optimal In this case, the thickness
of the ink 23 formed is approximately 5Pm~10Pm.
[0021] In addition, the optimal content ratio for the resin particles 22 is 3 weight parts or above and 10 weight parts
or below. At 2 weight parts or below, there is not enough resin particles 22, and vibrations from a welding horn cannot
be received adequately. Further, in the case of the present mode, the upper limit of the content ratio of the resin particles
22 is 10 weight parts. In order to obtain the desired writability for the printed layer 20, approximately 20 weight parts of
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the writing enabling filler 21 has to be added, but for the ink, it is preferable that the total filler (components other than
the medium and solvent) not exceed 30 weight parts, and if it does, the durability of the ink drops considerably, and
inferior adhesion occurs between itself and the base material. Therefore, it is undesirable that the upper limit of the
content ratio of the resin particles 22 exceed 10 weight parts.
[0022] On the other hand, in the present mode, the printed layer 20 is constructed not only as a printed layer for writing,
but also as a vibration absorbing layer for suppressing the vibration of the cartridge body 13 inside the recording/
reproducing apparatus.
[0023] In general, with respect to a disk cartridge in operation for recording/reproducing, vibration accompanying high-
speed rotation of the spindle motor and the like on the recording/reproducing apparatus side is relayed to the cartridge
body 13 from the reference pins 17, 17 of the reference table 16 and the receiving sections 18, 18. At the same time,
vibration is relayed to the cartridge body 13 from the pressure springs 19, 19. The fact that the cartridge body 13 vibrates
also affects, in no small part, the disk 14 in a rotating motion, and leads to the occurrence of axial run-out. For this
reason, when the disk 14 vibrates, signals read by the optical head also changes, and this in turn affects the reproduced
wave-forms of audio signals and the like, and as a result, there are adverse effects in that high-fidelity reproduction is
not performed.
[0024] In the present mode, because the resin particles 22 constituting the printed layer 20 has an average particle
diameter of 10Pm, and is relatively soft with a modulus of bending elasticity of 98~980MPa, vibration absorbing effects
are manifested, and it becomes possible to attenuate the vibration of the cartridge body 13. In other words, when vibration
is relayed to the printed layer 20, the resin particles 22 vibrate, and vibrational energy is converted into heat energy,
thereby attenuating vibration.
[0025] According to the disk cartridge 10 of the present mode thus constructed, because the resin particles 22, which
have a large average particle diameter, in the printed layer 20 come into contact with the welding horn 9 when the upper
half 11 and the lower half 12 are welded ultrasonically by, as shown in Fig. 3, pressure welding the welding horn 9 of
an ultrasonic welder onto the upper surface of the upper half 11 (the main surface 13a), direct contact between the
writing-enabling filler 21 and the welding horn 9 is avoided. Therefore, the falling out of the writing-enabling filler 21 from
the ink 23 or its changing shape is avoided by having the resin particles 22 receive the ultrasonic vibration from the
welding horn 9. As a result, a drop in the aesthetic quality of the printed layer 20 and ultimately the disk cartridge 10 is
prevented.
[0026] In addition, according to the present mode, because the printed layer 20 is also used as a vibration-absorbing
layer, the vibration of the cartridge body 13 inside the recording/reproducing apparatus is reduced, and high-fidelity
reproduction operations may be achieved.
[0027] An experiment for studying the extent of damage to the printed layer 20 during ultrasonic welding was conducted,
in which the printed layer 20 was formed with the composition indicated below.

<Composition of the Printed Layer>

[0028]

Medium: 70 weight parts
Protein powder: 8 weight parts
Calcium carbonate: 10 weight parts
Silica: 3 weight parts
Solvent: 5 weight parts
Resin particles: 4 weight parts

[0029] In the experiment, polyurethane particles A having a modulus of bending elasticity of 68.6MPa, polyurethane
particles B having a modulus of bending elasticity of 98MPa, polyurethane particles C having a modulus of bending
elasticity of 980MPa, butadiene particles having a modulus of bending elasticity of 686MPa, acrylic particles A having
a modulus of bending elasticity of 1372MPa and acrylic particles B having a modulus of bending elasticity of 3136MPa
were used for the resin particles 22, and for each, the number of samples in which damage appeared on the surface of
the printed layer 20 during ultrasonic welding to an extent that they were found aesthetically defective was studied.
[0030] The average particle diameter of the resin particles 22 was made 10Pm for all particles. Also, the average
particle diameter of the writing-enabling filler (calcium carbonate, silica and protein powder) mentioned above is 10Pm
or below. Experiment results are shown in table 1. The number of trials (cartridges) was set at 10.
[0031] In addition, the ultrasonic welding conditions are similar to conventional conditions, where the pressure is
196kPa, the vibration frequency is 20kHz (vertical vibration), the application duration is 0.28 seconds and the retention
time after ultrasonic vibration is stopped is approximately 0.1 seconds.
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TABLE 1

Material Polyurethane
A

Polyurethane
B

Polyurethane
C

Butadiene Acrylic
A

Acrylic
B

Conventionally

Modulus of bending elasticity MPa 68.6 98 980 686 1372 3136 ---

(kgf/cm2) (700) (1000) (10000) (7000) (14000) (32000) ---

Number damaged 8/10 0/10 0/10 0/10 4/10 10/10 10/10
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[0032] From table 1, in cases where the conventional printed layer which does not contain resin particles and where
the acrylic particles B having a modulus of bending elasticity of 3136 MPa were employed, damage was found in all of
the 10 samples. In particular, in the samples containing acrylic particles, not only was there damage to the writing-
enabling filler, but the acrylic particles themselves were also separated from the printed layer.
[0033] A tendency for the amount of damage to decrease as the modulus of elasticity becomes smaller was indicated,
and at 98~980MPa, no damage was found. On the other hand, with urethane resin particles of which the modulus of
elasticity is below 98MPa, damage to the printed layer was found again. It is inferred that this is because the resin
particles are too soft, and ultrasonic vibration is directly relayed to the writing-enabling filler particles.
[0034] Next, vibrational characteristics of the disk cartridge 10 to which the printed layer 20 of the present invention
is implemented were studied. With respect to the experiment method, a Laser Doppler Vibrometer was used, and the
vibration of the cartridge body 13 when the disk cartridge 10 is inserted in a recording/reproducing apparatus and is put
under playing conditions was measured. The portion that was measured was the center portion of the upper half 11.
The results thereof are shown in Fig. 4 (solid line). The vertical axis is the output proportional to the vibration amplitude,
and the horizontal axis is the frequency.
[0035] For comparison, the vibrational characteristics of a conventional disk cartridge (in the present example, only
an ink layer in which neither resin particles nor writing-enabling fillers are contained) are indicated with a dotted line. In
addition, in the experiment, the polyurethane particles C shown in table 1 were used for the resin particles 22. Further,
the printed portions were, as shown in Fig. 1, the outer edge portions of the cartridge body 13 and approximately the
center portion of the main surface 13 a, and were the same for the conventional disk cartridge.
[0036] As is evident from Fig. 4, it can be seen that with the cartridge according to the present invention, vibration is
attenuated compared to the conventional cartridge. In particular, the peak output at 150Hz is greatly reduced (-110.1dB)
from the conventional value (-100.9dB). As a result, it was found that the printed layer of the present invention may be
used effectively not only as a printed layer for writing, but also as a vibration absorbing layer.
[0037] Modes for carrying out the present invention are explained above, but naturally, the present invention is not
limited thereto, and various modifications based on the technical spirit of the present invention are possible.
[0038] For example, in the mode above, the printed layer 20 is formed on the outer edge portions and approximately
the center portion of the main surface 13a of the cartridge body 13, however, it is not limited thereto, and as shown in
Fig. 5, for example, the printed layer 20 may also be formed on the entire area of the main surface 13a.
[0039] In addition, an ink of a solvent type is used in the mode above, but UV curable resin may also be used as the
medium. In this case, the blending ratio of the respective components is the same as in the case of the solvent type ink.
[0040] Further, in the mode above, an example where the present invention is applied to the disk cartridge of a
MiniDisc™ (MD) is explained, but other than that, the present invention may be applied not only to flexible disks (FD),
and cartridge type optical disks or magneto-optical disks, but also to tape form recording medium cartridges (cassettes).
[0041] As described above, according to the recording medium cartridge of the present invention, the effects (1)~(6)
indicated below may be achieved.

(1) In constructing a cartridge body by ultrasonically welding upper and lower halves, a printed layer for writing
formed on the main surface thereof does not become grazed and damaged, and a drop in aesthetic quality may be
prevented.
(2) The printed layer mentioned above can be used effectively not only as a writing layer, but also as a vibration
absorbing layer for the cartridge body, and functions of high-fidelity recording/reproducing can be secured.
(3) Damage to the printed layer during ultrasonic welding of the upper and lower halves may be prevented by
suppressing the falling out and change in shape of a writing-enabling filler caused by ultrasonic vibration.
(4) Direct contact between the writing-enabling filler and a welding horn may be avoided, and damage to the printed
layer during ultrasonic welding of the upper and lower halves may be prevented.
(5) Writability may be secured while preventing damage to the printed layer, and further, inferior adhesion with the
base material may be suppressed.
(6) It can be made to function effectively not only as a writing layer, but also as a vibration absorbing layer.

Claims

1. A recording medium cartridge (10) comprising, on a main surface of a cartridge body (13) having upper (11) and
lower (12) halves in which a recording medium (14) is housed, a printed layer (20) containing a writing-enabling
filler (21), wherein said recording medium cartridge is characterized in that said printed layer contains resin particles
(22) having an average particle diameter greater than or equal to the average particle diameter of said writing-
enabling filler.
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2. The recording medium cartridge (10) according to claim 1, characterized in that said printed layer is formed as a
vibration absorbing layer for suppressing vibrations of said cartridge body (13) inside a recording/reproducing ap-
paratus.

3. The recording medium cartridge (10) according to claim 2, characterized in that the modulus of bending elasticity
of said resin particles is 98MPa or above and 980MPa or below.

4. The recording medium cartridge (10) according to claim 3, characterized in that the particle diameter of said resin
particles (22) is 20 Pm or below.

5. The recording medium cartridge (10) according to claim 3, characterized in that the amount of said resin particles
(22) contained is 3 weight parts or above and 10 weight parts or below.

6. The recording medium cartridge (10) according to claim 2, characterized in that said printed layer (20) is formed
at least on an outer edge portion of the main surface of said cartridge body (13) and on approximately a center
portion of said main surface (13a).

Patentansprüche

1. Aufzeichnungsmediumkassette (10),
mit einer gedruckten Schicht (20) mit einem ein Schreiben ermöglichendem Füllmaterial (21) auf einer Hauptfläche
eines Kassettengehäuses (13) mit einer oberen Hälfte (11) und einer unteren Hälfte (12), in welchem ein Aufzeich-
nungsmedium (14) aufgenommen ist,
wobei die Aufzeichnungsmediumkassette dadurch gekennzeichnet ist, dass die gedruckte Schicht Harzpartikel
(22) mit einem durchschnittlichen Partikeldurchmesser aufweist, der größer ist als oder gleich ist zu dem durch-
schnittlichen Partikeldurchmesser des ein Schreiben ermöglichenden Füllmaterials.

2. Aufzeichnungsmediumkassette (10) nach Anspruch 1, dadurch gekennzeichnet,
dass die gedruckte Schicht als vibrationsabsorbierende Schicht ausgebildet ist zum Unterdrücken von Vibrationen
des Kassettengehäuses (13) innerhalb eines Aufzeichnungs-/Wiedergabegeräts.

3. Aufzeichnungsmediumkassette (10) nach Anspruch 2,
dadurch gekennzeichnet,
dass der Biegeelastizitätsmodul der Harzpartikel 98 MPa oder mehr und 980 MPa oder weniger beträgt.

4. Aufzeichnungsmediumkassette (10) nach Anspruch 3,
dadurch gekennzeichnet,
dass der Partikeldurchmesser der Harzpartikel (22) 20 Pm oder weniger beträgt.

5. Aufzeichnungsmediumkassette (10) nach Anspruch 3,
dadurch gekennzeichnet,
dass die Menge der enthaltenen Harzpartikel (22) 3 Gewichtsanteile oder mehr und 10 Gewichtsanteile oder weniger
beträgt.

6. Aufzeichnungsmediumkassette (10) nach Anspruch 2,
dadurch gekennzeichnet,
dass die gedruckte Schicht (20) zumindest auf einem äußeren Kantenbereich der Hauptfläche des Kassettenge-
häuses (13) und in etwa auf einem zentralen Bereich der Hauptfläche (13a) ausgebildet ist.

Revendications

1. Cartouche de support d’enregistrement (10) comprenant, sur une surface principale d’un corps de cartouche (13)
comportant des moitiés supérieure (11) et inférieure (12) dans lesquelles un support d’enregistrement (14) est logé,
une couche imprimée (20) contenant un agent de remplissage permettant l’écriture (21), dans laquelle ladite car-
touche de support d’enregistrement est caractérisée en ce que ladite couche imprimée contient des particules de
résine (22) ayant un diamètre de particule moyen supérieur ou égal au diamètre de particule moyen dudit agent de
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remplissage permettant l’écriture.

2. Cartouche de support d’enregistrement (10) selon la revendication 1, caractérisée en ce que ladite couche imprimée
est formée en tant que couche d’absorption de vibrations pour supprimer les vibrations dudit corps de cartouche
(13) à l’intérieur d’un appareil d’enregistrement / reproduction.

3. Cartouche de support d’enregistrement (10) selon la revendication 2, caractérisée en ce que le module d’élasticité
à la flexion desdites particules de résine est de 98 MPa ou plus et de 980 MPa ou moins.

4. Cartouche de support d’enregistrement (10) selon la revendication 3, caractérisée en ce que le diamètre de
particule desdites particules de résine (22) est de 20 Pm ou moins.

5. Cartouche de support d’enregistrement (10) selon la revendication 3, caractérisée en ce que la quantité desdites
particules de résine (22) contenues est de 3 parts en poids ou plus et de 10 parts en poids ou moins.

6. Cartouche de support d’enregistrement (10) selon la revendication 2, caractérisée en ce que ladite couche imprimée
(20) est formée au moins sur une partie de bord externe de la surface principale dudit corps de cartouche (13) et
sur une partie approximativement centrale de ladite surface principale (13a).
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