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DESCRIPTION
Magnetic Head Device, and Recérding and/or
Reproducing Apparatus for Disc—Shaped
Recordﬁng Medium
Technical Field

This invention relates to a magnetic head device used in a
recording and/bf reproducing apparatus using a disc-~shaped
recording medium such as a magneto-optical disc, etc. as a
recording medium, and a recording and/or reproducing apparatus
for a disc—~shaped recording medium using such a head device.

Background Art

Hitherto, there havé been used magneto—optical discs capable
of recording and/or reproducing, by using light beams and'thé
exterﬁal magnetic field, musical signals or information signals
such as data, etc. processed in the computer.

Suéh magneto-optical discs are adapted so that recording of
information signals is carried out at an extremely high density.
For this reason, in the magneto-optical discs, errors in the
recording and/or reproduction of information signals are caused
to take place by slight attachment of dust, or damage or
impairment with respect to thé signal recording area, thus
failing to carry out pfecise recording and/or reproduction of
information signals.

In view of the above, the magneto-optical discs are

constituted as a disc cartridge in a manner rotatably
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agcommodated within a cartridge body in which a pair of upper and
lower halves ére butt-joined. Thus, such magneto—optical discs
are loaded into the recording and/or reproducing apparatus
(hereinafter referred to as recording and/or reproduction unit
as occasion may demand) in the state where they remain being
accommodated within the reépective caftridge bodies, and are
stored in the state where they remain being accommodated within
the respective cartridge bodies.

The magneto-optical disc accommodated within the disc
cartridge is adapted so that.the disc cartridge is loaded with
respect to the cartridge loading portion within the unit body,
the magneto—optical disc is loaded with respect to the disc
rotational operation mechanism disposed within the unit body, and
is caused to undergo rotational operation by the disc rotational
operation mechanism. By irradiating light beams emitted from the
optical pick-up unif onto the signal recording portion of the
magneto—-optical disc placed in the state where it has been caused
to undergo rotgtional operation by the disc rotational operation
mechanism, and applying external magnetic field magnetically
modulated in accordance with a desired information signal to be
recorded from the magnetic head device, recording of the desired
information signal is carried out.

On the other hand, by irradiating light beams emitted from
the optical pick-up unit onto the signal recording portion of the

magneto—optical disc placed in the state where it has been caused
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to undergo rotational operation by the disc rotational opération
mechahism, and detecting return 1light reflected from the
magneto—-optical disc by means of photo—-detector provided at the
optical pick—uﬁlunit, reading opération of information signals
recordea on the magneto-optical disc is carried out.

As stated above, in the recording/reproduction unit using
the magneto-optical disc as a recording medium and adapted to
have abiiity of recording/reproducing information signals, the
magnetic head device for applying external magnetic field
magnetically modulated in accordance with an information signal
to be recorded onto the magneto-optical disc is used.

As a magnetic head device used in the recording/reproduction
unit of this kind, a magnetic head device constituted as shown
in FIGS. 1 and 2 is used.

This magnetic head device 152 is attached through a
connection plate connected to an optical pick—up unit supported
on the chassis where the mechanical parts such as the disc
rotational operation mechaniém, etc. are disposed so that it can
be moved. As the result of the fact that the magnetic head
device 152 is connected to the optical pick-up unit through the
connection plate, it is caused to undergo movement operation in
the radial direction of a magneto-optical disc 150 caused to
undergo rotational operation by the disc rotational operation
mechanism in synchronism with the optical pick~up unit.

The magnetic head device 152 constituting the



4

recording/reproduction means for information signals along with
the optical pick-up unit is of a structure including, as main
constituent members, as shown in FIGS. 1 and 2, a rotational
supporting plate 153 of which base end portion side is rofatably
supported by connection plate (not shown), & head supporting
plate 154 having elasticity in which the base_end portion side
thereof is supported by the front end side of the rotational
supporting plate 153, a limiting plate 155 adapted for limiting
the rotational position of the head supporting plate 154 to limit
excessive displacement of_the head supporting plate 154, and a
slider i56 and a magnetic head 157 attached to the head
supporting plate 154.

The rotational supporting plate 153 constituting this
magnetic head device 152 is rotationally biased in a clockwise
direction which is the direction indicated by arrow A, in FIG. 1
by torsion spring (not shown) provided at the supporting portion.
Further, the head supporting plate 154 is formed by punching a
thin metallié elastic plate so as to take an elongated
rectangular shape, and is attached in-the cantilever state by
connecting its base end portion to the free end portion of the
rotational supporting plate 153.

In this example, the limiting plate 155 is connected to the
rotational supporting plate 153 in such a manner that the base
end portion side is stacked on the head supporting plate 154.

Moreover, at the front end portion side of the head
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supporting plate 154, an attachment portion 154a for attaching
the slider 156 is provided. This attachment portion 154a is
formed by punching the front end portion of the head supporting
plate 154 so as to take substantially channel shape. Further,
at the front end portion of the head supporting plate 154, there
is attached the slider 156 to which the magnetic head 157 is
attached through the head attachment portion 154a.

Further, the slider 156 is formed by mo}ding synthetic resin
material having abrasion resistance, and is composed, as shown
in FIG. 3, of a substantially rectangular tubular slider body 158
where there is formed a recessed portion 159 for attachment of
head within which the magnetic head 157 is fitted, and a disc
slidable contact portion 160 iﬁtegrally provided in a projected
manner (hereinafter simply referred to as projeéted as occasion
may demand) at the front end portion of the slider body 158. At
the bottom surface oppbsite to the magneto-optical disc 150 of
the head attachmenf recessed portion 159, an opening portion 159a
is provided. 1In addition, the magnetic head 157 is attached to
the slider 156 in such a manner that it is accommodated within
the recessed pdrtion 159, and is opposed to the signal recording
surface of tﬁe magneto—optical disc 150 through the opening
portion 159a when the magnetic head device 152 is attached to the
recording/reproductioﬁ unit.

In this example, the slider 156 is attached in such a manner

that the upper surface side opposite to the surface slidably in
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contact with the magneto-optical disc 150 of the disc slidable
"contact portion 160 is welded, etc. to the attachmeni,portion
154a provided at the head supporting plate 154. This slider 156
is stably supported as the result of the fact that when it is
attached to the head supporting plate 154, holding portions 158a
projected on the both sides of the upper end side of the.slider
body 158 are held at the upper surface side of the head
supporting plate 154.

On the other hand, at the disc cartridge within which the
magneto—optical disc 150 is accommodated, tﬁere is provided an
opening portion for recording into which the slider 156 provided
at the front end portion of the magnetic head device 152 is
admitted. This opening portion is ordinarily closed by the
shutter member to thereﬁy prevent that dust, etc. is admitted
into the cartridge body so that it is adhered onto the signal
recording surface of the magneto—optical disc 150.. This disc
cartridge is adapted so that when loading operation with respect
to the cartridge loading portion of the recording/reproduction
unit is carried out, the shutter member is moved by the shutter
opening member so that the opening portion is opened, whereby a
portion of the information signal recording surface of the
magneto—optical disc 150 accommodated within the cartridge body
is faced toward the external along the radial direction.

Further, when the disc éartridge is loaded with respect to.

the cartridge loading portion of the recording/reproduction unit,
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the magnetic head device 152 is admitted into the disc cartridge
from the opened opening portion for recording, resulting in the
state where the disc slidable contact surface of the disc
slidable contact portion 160 at the front end portion side of the
slider 156 is lightly in touch with the signal recordiné surface
of the magneto—opticalldisc'as shown in FIG. 2. Further, when
the recording operation is carried out, the magnetic ﬁead devicé
152 serves to apply external magnetic field to the information
signal recording surface of the magneto—optical disc 150 through
the opening pbrtion 159a from the magnetic head 157 fitted
(mounted) within the slider 156 to. carry out recording of
information signals. At this time, light beams are irradiated
from the optical pick-up unit to the portion to which the
‘magnetic head 157 is opposed.

Meanwhile, in order to prevent collision with the disc
cartridge when the disc cartridge is loaded wi%h respect to the
cgrtridge loading portion of the recording/reproduction unit, the
magnetic head device 152 is ordinarily held at the position
withdrawn from the cartridge loading portion. Accordingly, at
the recording/reproduction unit, there is provided a vertical
movement mechanism for carrying out vertical movement (movement
in upper and lower directions) of the mdgnetic head device 152
within the r#nge between a withdrawal position as shown in FIG.
1 and a position in contact with the magneto—-optical disc 150 as

shown in FIG. 2. Although the detail is omitted, the vertical
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movement mechanism compriées a head lift lever 151 for moving the
magnetic head device 152 against elastic force rendered (applied)
to the above-—described rotational supporting plate 153 to the
position caused to be away (spaced) from the cartridge loading
portion when the disc cartridge is loaded with respect to the
cartridge loading portion..

In this example, the magnetic head device 152 is adapted so
that when it is moved to the position withdrawn from the
cartridge loading portion as shown in FIG. 1, the head supporting
plate 154 is supported by a limiting portion 15b5a provided at the
front end portion of the limiting plate 155 so that excessive
elastic displacement is limited.

Further, in the state where no disc cartridge is loaded with
respect to the cartridge loéding portion, as shown in FIG. 1, the'
headllift lever 151 comes into contact with the lower surface of
the rotational supporting plate 153 to fhereby push this
rotational supporting plate 153 in upward direction against
biasing force of the torsion spring. In addition, the head 1lift
lever 151 is adapted so that when the disc cartridge is loaded
with respect to the cartridge loading portion, it is rotationally
operated (actuated) in the downward direction to release the
pushing-up state of the rotational supporting plate 153. The
magnetic head device 152 is thus rotationally operated (actuated)
as a whole through the rotational supporting plate 153, resulting

~in the state where the disc slidable contact portion 160 at the
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front end portion of the slider 156 is lightly in touch with the
signal recordiﬁg surface of the magneto-optical disc 150 as
described above.

Meanwhile, in the above—-described magnetic head device 152,
since the slider 156 having mass is attached to the front end
portion of the head supporting plate 154 cantilever—-supported by
the rotationdl supporting plate 153, the position in upper and
lower directions of the slider 156 becomes unstable by vibration
of the heqd supporting plate 154. Moreover, the head supporting
plate 154 is such that in the case  where the
recording/reproduction wunit is fallen down, etc., the head
supporting plate 154 may bé slightly bent by that impact so that
it is deformed.

Further, since the magnetic head device 152 is constituted
by combining (assembling) members such as the rotational
supporting plate 153 and the head supporting plate 154, etc. as
described above, the position in upper and lower directions of
the slider 156 becomes unstable also by dimensional accuracy
and/or assembling accuracy of these respective members, etc.

For this reason, in the magnetic head device 152, there
might take place the state where the slider 156 is positioned in
a manner faced to the loading area of the disc cartridge without
being held at the withdrawal position spaced from the cartridge
loading portion. Accordingly, in the magnetic head device 152,

there may take place an inconvenience such that the slider 156
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collides with the disc cartridge to be loaded. As a result, this
may leads to such an accidept or failure that non-smooth movement
or collision with any portion constituting.the magnetic head
device, i.e., the slider 156 in the insertion/withdrawal
operation of the disc cartridge is céuSed to take place, but also
the head supporting plate 154 formed by thin metallic plate
having elasticity is damaged.

Moreover, in the magnetic head device 152, also in the case
where the slider 156 is held ét the position withdrawn from the
loading area of the disc cartridge with respect to the cartridge
loading portion, there is the possibility that the slider 156 may
collide with the disc cartridge as the result of the fact that,
e.g., the disc cartridge is loaded in an inclined state, whereby
the above—-described problem takes place. |

In order to prevent occﬁrrence of such problem, there is
employed, in the recording/reproduction unit, a configuration in
which the magnetic head device 152 is withdrawn and positioned
with a sufficiently broad spacing with respect to the cartridge
loading portion by the head lift lever 151 of the above~described
| head vertical movement mechanism. For this reason, the
recording/reproduction unit is caused to have large thickness
dimension. As a result, it would become difficult to realize
miniaturization thereof.
| Further, when eject operation is carried out so that the

loaded disc cartridge is pulled or withdrawn out from the
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cartridge loading portion, the magnetic head device 152 is
opérated (actuated) upwardly so that it is withdrawn from the
opening portion for recording. In this case, for the purpose of
preventing holding of the slider 156 by the shutter member, the
magnetic head device 152 is caused to undergo movement operation
in a manner preceding to the movement operation of the disc
cartridge and up to the position where the slider 156 is
sufficiently withdrawn from the loading area of the disc
cartridge with respect to the cartridge loading portion.

Meanwhile, in the case of the above—mentioned magnetic head
device 152, in this eject operation, the state where the slider
156 is positioned in_a ﬁanner faced to the loading area of the
disclcarpridge takes place resulting from the fact that the
position in upper and lower direqtions of the above—descr&bed
slider 156 is brought into unstable state. For this reason, in
the magnetic head device 152, there were instances where an
inconvenience such that the back end portion of the slider 156
collides with the recording opening portion of the disc cartridge
to be ejected takes place. Such a_phenomenoh would also lead in
an accident or failure such fhat non—-smooth movement or collision
of the disc cartridge is caused to take place or the head
supporting plate 154 is broken.

Disclosure of the Invention
An object of this invention is provide a magnetic head

device capable of eliminating the above—described problems that
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the conventiongl magnetic-head device has and a recording and/or
reproducing apparatus provided with such a head device.

Another object of this invention is to provide a magnetic
head device which can be securely protecfed (from wvarious
inconveniences) and can realize reliable loading/withdrawal
‘operation of the disc cartridge, &and a recording and/or
reproducing apparatus provided with such a magnetic head device.

A further object of this invention is to provide a magnetic
head device and a recording and/or rebroducing apparatus which
can securely réalize loading/withdrawal of the disc-shaped
recording medium while allowing movement quantity with respect
to the disc-shaped recording medium loaded with respect'to the
loading portion of the recording medium to be small, thus to
attain thin. structure’ and -miniaturization of the
recording/reproduction apparatus itself.

A magnetié head device according to this invention proposed
for the purpose of attaining objects as described above is of a
structure comprising a magnetic head, a slider to which the
magnetic head is attached, a supporting member. in which the
slider is provided at one end side thereof and the other end side
thereof is attached to a fixed portion, and a guide portion
provided at the slider in such a manner inclined at a
predetérmined elevation aﬁgle from the other end side toward one
.end side of the supporting member.

In this case, the guide portion provided'at the slider
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includes an inclined surface inclined at a predetermined
elevation angle from the other end side toward one end side of
the supporting member.

Moreover, a recording and/or reproducing apparatus for.a
digc—shaped recording medium according to this invention proposed
for the purpose of attaining objects as described above comprises
a slider to which a head is attached, a supporting member adapted
so that the slider is attached to one end side thereof and the
other end side thereof is attached to a fixed portion, and the
head attached to the slider is moved between a first position
where it becomes close to the disc-shaped recording medium and
& second position .where it becomes away (spaced) from the
- disc-—shaped recording medium, and a guide portion provided at the
front end pértion of the slider and adapted so that when the
disc—shaped recording medium is inserted into the apparatus body,
it comes into contact with the disc-shaped recording medium to
move the supporting member in a direction of the second position.

This guide portion includes an.inclined surface inclined in
a direction away (spaced) from the disc-shaped recording medium
from the other end side toward one end side of the supporting
member.

Further, the recording and/or reproducing apparatus for
disc—-shaped recording medium according to this invention further
comprises a recording and/or reproduction unit for carrying out

recording and/or reproduction with respect to the disc—shaped
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recording medium, and a holder moving in the state where it holds
the disc—shaped recording medium inserted into the apparatus body
to allow the disc—shaped recording medium to undergo loading with
respecf to the recording and/or reproduction unit. At this
ﬁolder, an opening portion to which the magnetic head or the
slider is faced is formed.

In addition, the supporting member for supporting the slider
to which the head is attached is adapted so'that when allowing
the disc—shaped recording medium to undergo loading with respect
to the recording and/or reproduction unit by the holder, the
guide portion positioned within the holder and the disc-—shaped
recording medium are in contact with each other froﬁ the openiné
portion provided at thé holder, whereby the supporting member is
rotated in a direction o% the second position, while when
ejecting the disc—shaped recording medium loaded with respect to
the recording and/or reproducing unit by the holder, the
supporting member is greatly rotated in the direction of the
second position in accordance with movement of the holder.

Brief Description of the Drawings .

FIG. 1 is an essential part side view showing a conventional
magnetic head device used in.a recording/reproducing apparatus
using magneto—optical disc as recording medium, wherein the state
wheré magnetic head is spaced from the magneto-optical disc is
shown.

FIG. 2 is an essential part side view of a magnetic head
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device showing the state where the magnetic head is close to the’
magneto—optical disc so that recording of information signals can
-be made.

FIG. 3 is a side view showing slider to which the magnetic
head constituting the magnetic head de&ice is attached.

FIG. 4 is a perspective view when a disc cartridge used as
a. recording medium for a recording/reproducingl apparatus
according to this invention is viewed from the upper surface
side.

FIG. 5 is a perspective view when the disc c#rtridge is
viewed from the lower surface side.

FIG. 6 is an exploded perspective view of a magnetic head
device and the recording/reproducing apparatus providéd with this
magﬂetic héad device according to this in;ention.

FIG. 7 is a cross sectional view showing the state where tﬁe
magnetic head device is disposed at the recording/reproducing
apparatus in a manner connected to optical pick—up unit.

FIG. 8 is ah ésseptial part plan view of the magnetic head
device.

FIG. 9 is an essential part side view of the magnetic head
device.

| FIG. 10 is a perspective view showing slider tb which
magnetic head is attached.

FIG. 11 is a side view showing the state where the magnetic

head is moved to a second position spaced from the cartridge



16
loading portion side.

FIG. 12 is a side view showing the state where the magnetic
head is moved to a first position close to the cartridge loading
portion side.

Best Mode for Carrying Out the Invention

A magnetic head device and a recofding/reproducing apparatus
using, as a recording medium, a magneto-optical disc as a
disc—-shaped recording medium according to thié invention will be
described below with reference to the attached drawings.

The recording/reproducing apparatus (recording/reproduction
unit) to which the magnetic head device according to this
invention is applied uses a.discmcartridge 2 within which a
magneto—optical disc 1 which permits re-recording of information
signals is accomﬁodated as a recording medium. This disc
cartridge 2 is adapted to rotatably accommodate the
magneto~optical disc 1 within a rectangular cartridge body 5 in
which a pair of upper and lower halves 3, 4 are butt-joined. At
the upper surface side of the dartridge body 5, as shown in FIG.
4, an opening portion 8 for recording into which magnetic head
is admitted as described later is formed. Moreover, at the lower
surface side of the cartridge body 5, as shown in FIG. 5, an
opening bortion 7 for optical pick-up unit is formed in a manner
opposite to the opening portion 6 for magnetic head. The
magneto—optical disc 1 accommodated within the cartridge body 5

is adapted so that a portion of the recording/reproduction area
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is faced toward the external extending in the radial direction
through the respective opening portions 6, 7. Further, at the
central portion of the lower surface side of the cartridge body
5, there is formed a central opening portion 8 for circular disc
table into which disc table of the disc rotational operation
mechanism for rotationally operating the magneto—opticalldisc 1
is admitted.

In addition, a shutter member 9 fof opening and closing the
respective opening portions 6, 7 is attgched at the cartridge
body 5. This shutter member 9 is formed by punching and bending
thin metallic plate, and is composed of shutter plates 10, 11
having sizes (dimensions) sufficient to cover the respective
opéning portions 6, 7 and a connection piece 13 for connecting
the base end portiqns of these sﬁutter plates 10, 11. 1In this
example, the shutter member 9 is fdrmed so as to take
substantially channel shabe as a whole. The shutter member 9
formed in this way is attached to the front side of the cartridge
body 5 in sucﬁ a manner that the respective shutter plates 10,
11 cover the respective opening portions 6, 7, and.is moved along
the front side to thereby open or close the respective opening
portions 6, 7. . The shutter member 9 is adapted so that an
engagement piece 13a provided at the connection piece 13 is
engaged with a movement guide groove 14 formed at the front side
of the cartridge body 5, whereby the engagement piece 13a is

guided by the movement guide groove 14 so that stable movement
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is'guaranteed. |

In the disc cartridge 2 constituted as described above,
insertion/withdrawal with respect to the recording/reproduction
unit is.carried out with one side surface perpendicular to the
front side where the shutter member 9 is moved being as insertion
end. Namely, the disc cartridge 2 is caused to undergo
insertion/withdrawal with respect to the recording and/or
reproduction unit with the directions indicated by arrows X,, X,
in FIGS. 4 and b being as thé insertion/withdrawal directions.

Moreover, at the central portion of the connection piece 13
of the shutter member 9, there is provided an engagément hole 15
with which thére is engaged a shutter closing operation member
ﬁrovided at the recording/reproduction unit side for allowing the
shutter aember 9 moved to the position whefé it opens the
respective opening portions é, 7 in allowing the disc cartridge
2 to undergo eject operation from the recording/reproduction unit
to undergo movement operation in a positiohal direction to close
it.

Meanwhile; in the magneto-optical disc 1 accémmodated within
the disc cartridge 2, a center hole 16 is formed at the central
portion thereof. A hub 17 is attached in a manner to close this
center hole 16. The hub 17 is formed by metallic material having
magnetism which can be attracted with respect to the magnet
disposed on the disc table. The center hole 16 and the hub 17

are faced toward the external through the central opening portion
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8 for disc table of the cartridge body 5.

In the recording/reproduction wunit according to this
invention using the disc cartridge 2 constituted as described
above as a recording medium, a chassis 21 where a cartridge
lbading portion 20 ié constituted on the upper surface side is
disposed, as shown in FIG. 6, within an outer casing constituting
the unit body. A cartridge holder 22 for holding the disc
cartridge 2 and allowing the disc cartridge 2 to undergo
loading/withdrawal with respect to the cartridge loading portion
20 is rotatably supported through the chassis 21. Moreover, an
optical pick—up unit 24 is supported on the chassis 21, and a
magnetic head device 23 to which this invention is apblied is
disposed in a manner conhected to the optical pick-up unit 24.
Further, on the chassis 21, there is disposed a disc rotationél
operation méchanism 25 for allowing the magneto—optical disc 1
accommodated within the disc cartridge 2 loaded with respect to
the cartridge loading portion 20 to undergo rotational operation.

In this example, as shown in FIG. 86, the chassis 21 is
formed by metallic material as a rectangular flat plate, and has
a size (dimensions) slightly greater than the-outside dimension
of the principal surface of the disc cartridge 2.

The disc rotational operation mechanism 25, the optical
pick-up'unit 24 and the magnetic head device 23 are disposed on
the chassis 21 where the cartridge loading portion 20 is

constituted on . the upper surface side. Thus, the
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recording/reproduction unit is constituted.

Further, the disc rotationﬁl operation mechanism 25 disposed
substantially at the central portion of the chassis 21 is
composed of a drive motor (not shown) disposed at the lower .
surface side of the chassis 21, and a disc table 27 attached on
a drive shaft 26 of the drive motor and disposed at the upper
surface side of the chassis 21. This disc table 27 is formed in
such a manner that the entirety thereof takes disc shape, and
magnet is disposed within the disc table 27. In addition, this
disc table 27 is adapted so that when the disc cartridge 2 is
loaded with respect to the cartridge loading portion 20, it
magnetically attracts the hub 17 of the disc cartridge 2 to clamp
the magneto—optical disec 1 so that it rotates in .one body
éherewith. “ |

In this example, at the outer casing constituting the unit
body, there are provided, a key input section, e.g., power
turn-ON button for driviné the recording/reproduction unit,
recording button for selecting any one - of various operation
modes, reproduction button, temporary stop button, stop button,
sound volume adjustment'button and eject button, etc., and a
display section for displaying address of information signal
being reproducé&l etc; The key signal input section and the
display section constituted as described above are controlled by
CPU (Central Processing Unit) disposed within the outer casing.

Further, this CPU controls, on the basis of a signal from the key
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signal input section, the recording/reproduction unit composed
of the disc rotational operation mechanism 25, the magnetic head
device 23 and the optical pick—up device 24, etc. In addition,
a cover body rotationally operated in a manner interlocking with
the cartridge holder 22 for allowing the disc cartridge 20 to
undergo loading operation is attached at the outer casing.

Moreover, at the chassis 21, there is provided an opening
portion 28 for pick-up for facing the optical pick-up unit 24
toward the external in a manner adjacent to the disc rotational
operation mechanism 25. This pick-up opening pOrtion 28 is
formed in correspondence with the movement area of the optical
piék—up unit 24 so that when the disc ca;tridge 2 is loaded with
respect to the cartridge loading portion 20 in the state where
the shutter mémber 9 thereof opens the respecti;e opéning
portions 6, 7 of the cartridge body 5, the optical pick-up unit
24 can be moved extending over inner and outer circumferences of
the mﬁgneto—optical disc 1 faced toward the external of the
cartridge body 5 through the opening portion 7.

Further, the optical pick-up unit 24 disposed so that it éan
be moved on the chassis 21 includes an optical block section, and
a light source comprised of semiconductor lase:, etc., and an
optical device and an objeét lens (objective) 29 for guiding
light beams emitted from the light soﬁrce onto the disc 1 are
provided within the optical block section. This optical pick-up

unit 24 is constituted so as to have ability of converging and
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irradiating light beams -emitted from the light source onto the
signal recording layer of the magneto—optical disc 1 through the
optical device and the object lens 29. Moreover, this optical
pick—-up unit 24 detects, through the object lens 28 and the
optical device, a reflected light of light beams irradiated onto
the magneto—optical disc 1 to thereby carry out read-out
operation of information signals recorded on the magneto—optical
disc 1. |

In addition, the optical pick-up unit 24 detects a focus
error signal and a tracking error signél from a reflected light
reflected from the magneto-optical disc 1 to drive the biaxial
actuator in accordance with these error sigﬁals to thereby drive
the object lens 29 so that its position is caused to undergo
displacement thus to carry o;t the focusing control and the
tracking coﬁtrol.

The optical pick-up unit 24 constituted in this way is
attached so that it can be moved through guide shafts 30 attached
in parallel to each other at the lower surface side of the
chassis 21. Further, this optical pick—-up unit 24 is caused to
undergo feed operation in the radial directipn of the
magneto—-optical disc 1 mounted on the disc table 27 while being
guided by the guide shafts 30 through the pick—-up feed mechanism
driven by feed motor (not shown) attached at the lower surfasce
side of the chassis 21.. A drive gear (not shown) is attached to

the drive shaft of the feed motor for driving the pick-up feed



mechanism. In addition, the dfive gear 1is meshed with the
reduction transmission gear (not shown) rotatably attached at the
lower side of the chassis 21 constituting the pick-up feéd
mechanism. This reduction gear is meshed with a driven gear 32
attached to one end.of a screw shaft 31 rotatably attached in
parallel to the guide shafts 30 to rofate the screw shaft 31
about the axis through the driven gear 32. Further, the optical
pick—up unit 24 is engaged with the screw shaft 31 by engaging
an engagément pin 33 provided at the optical block portion. This
optical pick—up unit 24 is moved along the guide shafts 30 when
the feed motor is driven so that the screw shaft 31 is
rotationally operated.

Moreover, on the cartridge loading portion 20 constituted
on the upper surface side of the chassis 21, tgere are vertically
provided positioning pins 34a, 34b for carrying out positioning
of the loading position of the disc cartridge 2 loaded with
respect to the loading portion 20. These positioning pins 34a,
34b are adapted so that when the disc cartridge 2 is loaded with
respect to the cartridge loading portion 20, they are engaged
with positioning holes 5a, 5b provided at the lower surface side-
of the cartridge body 5 to thereby carry out positioning.of the
disc cartridge 2 with respect to the cartridge loading portion
20. PFurther, at the cartridge 1oading portion 20, there are
provided positioning projections 3b5a, 35b for carrying out

positioning in a height direction of the disc cartridge 2. These
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positioning prbjections 35a, 35b come into contact with the ldwer
surface of the disec cartridge 2 loaded with respect to the
cartridge loading portion 20 to carry out positioning in the
height diréction of the disc cartridge 2.

In this example, a detection switch for detecting loading
of the disc cartridge 2 is provided at one positioning projection
35a. At this detection switch, a pressing element is provided
in a manner directed toward the upper surface of the chassis 21.
In response to the fact that the pressing element is pushed down
when the disc cartridge 2 is loaded with respect to the cartridge
loading portion 20, the detection switch carries out detection
of loading of the disc cartridge 2.

Moreover, at both sides of the back side opposite to the
front side where theﬂ disc cartridge 2 is causéd to und;argo
insertion/withdrawal of the chassis 21, there are attached a pair
of supporting pieces 36a, 36b for rotatably supporting the
cartridge holder 22 which holds the disc cartridge 2. At these
supporting members'36a, 36b, support shafts 37 are projected.
The cartridge holder 22 is rotatably supported'thrcugh these
support shafts 37.

Further, the'cartridge holder 22 rotatably attached to the
upper surface side of the chassis 21 includes, for the purpose
6f permitting the disc cartridge 2 to be held, a top plate
portion 42, and a pair of cartfidge holding portions 43a, 43D

formed in a manner turned back on the both sides of the top plate
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portion 42 so as to take channel shape in cross section. This
cartridge holdér 22 is adapted so that when the disc cartridge
2 is inserted through an insertion/withdrawal hole 22a of the
front sidé, it is held in the state where the front side and the
back side of the disc éartridge 2 are supported by respective
cartridge holding portions 43a, 43b.

At the middle portion of one cartridge holding portion 43D,
a shutter opening piece 45 is projected toward the internal of
the cartridge holder 22f This shutter opening piece 45 is
adapted so that when the disc cartridge 2 is inserted into the
cartridge holder 22, it is admitted into the movement guide
groove 14 of the disc cartfidge 2 to come into contadt with the
surface of the connection piece 13 of the shutter member 9 to
allow the shutter membef 9 to be plaéed in an opened state when
fhe disc cartridge 2 is accommodated within the cartridge holder
22, Moreover, at the cartridge holder 22, axial holes 46 are -
bored at the backward portions of tﬁe cartridge holding ﬁortions )
438, 43b. These axial holes 46 are fitted with respect to the
support shafts 37 provided at the back side of the chassis 21 to
rotatably support the cartridge holder 22. Further, at the top
plate portion 42 of the cartridge holder 22, there is opened a
windo@ portion 47 which is an opening portion for allowiﬁg a
portion of the magnetic head device 23 to be admitted into the
cartridge holder 22. In addition, at the other cartridge holding

portion 43a of the cartridge holder 22, there is provided a lock
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piece 48 such that it is held by a portion of the chassis 21 to
thereby allow the cartridge holder 22 to be placed in a closed
state with respect to the chassis 21.

In the cartridge holder 22 constituted in this way, in the
state rotated toward the upper side spaced from the cartridge
loading portion ZOIin the direction indicated by arrow Y, in FIQG.
6, insertion/withdrawal of the disc cartridge 2 is carried out
to hold the disc cartridge 2. On the other hand, when the
cartridge holder 22 is rotated toward the lower side of the
cartridge loading pornion 20 side in the direction indicated by
arrow Y, in FIG. 6, the disc cartridge 2 held therein is caused
to be loaded with respect to the cartridge loading portion 20.
The disc cartridge 2 loaded with respect to the cartridge loading
portion 20 i.-n this way is caused to undergo pooi.tioning by
‘positioning pins 34a, 34b and positioning projections 35a, 350,
etc., fesulting.in ihe state where recording and/or reproduction
can be made. |

In addition, the magnetic head device 23 is connected to the
optical pick-up unit 24 through a connection member 50 in o
L-shaped form, and is attached thereto so that it is moved in one
body with the optical pick-up unit 24. |

| As shown in FIGS. 7, 8 and 8, tnis mégnetic head device 23
is of a structure including, as main constituent members, a
rotational supporting plate 51 adapted so that the base end :

portion side thereof is rotatably supported by the connection
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member 50 connected to the optical pick—up unit 24, &a head
supporting plate 53 adapted so that the base end portion side
thepeof is supported by the front end side of the rotational
supporting plate 51, a rotation limiting plate 52 attached to the
rotational supporting plate 51 so as to allow the base end
portion thereof to overlap with the base end portion side of the
head supporting plate 53 to limit the rotational position of the
head supportihg plate 53, and a slider 54 and a magnetic head 55
attached to the front end side of the head supporting plate 53.
| Further, as shown in FIG. 7, the magnetic head device 23 is
rotatably supported by the connection member 50 in a cantilever
state through the rotational supporting plate 51. As shown in
FIG. 7, the connection member 50 is adapted so that the lower end
portion thereof is fixed a£ the carriage which is a portion of
the optical pick-up unit 24, and the upper end portion thereof
is extended up to the upper poftion of the cartridge holder 22
along the back end portion of the chassis 21. A support shaft 56
is provided, as shown in FIGS. 6 and 7, at the free end portion
of the upper side in the figure of the connection membef 50, and
serves to rotatably support the base end portion of the
rotational suppérting plate 51 constituting the magnetic head
device 23.

The rotational supporting plate 51 by which the magnetic
head device 23 is rotatably supported at the front end side of

the connection member 50 is formed by metallic plate having
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.rigidity so that it can be rotétionally operated in a stable
state in a manner to sécurely support the base end portion of the
magnetic head device 23. This fotational supporting plate 51 is
supported by the connection member 50 by allowing the support
shaft 56 to be inserted into the portion between a pair of
supporting pieces 5la formed in a pising manner (hereinafter
simply referred to as rising—formed as occasion may demand) on
the both sides éf the base end portion side. In addition, the
rotational suppprting plate 51 is rotatably biased toward the
cartridge loading potion 20 side in the direction indicated by
arfow C, in FIG. T Ey means of torsion spring (not shown) wound
on the support shaft 56 and.stretched between the supporting
pieces 51a and the connection member 50.

'Further, the rotational limiting platev52 connected in such
a manner that the base end portion thereof is_fixed to the front
end side of the'rotational.supporting plate 51 is formed by
metallic plate having elasticity to some degree. As shown in
FIG. 8, plural penetration'holes 52b are bored at an attachment
portion b52a of the base end portion side. The rotational
limitihg plate 52 is attached to the front end side of the
rotational supporting plate 51 after undergone positionihg by
allowing fixing screws inserted into these penetration holes 52b
and projections projected on the rotational supporfing plate 51
side to be engagéd with the rotational limiting plate 52. At

this rotational limiting plate 52, there is provided a supporting
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arm 52b extended from one sidé toward the front end side of the
attachment portion 52a and adapted to 1imit rotational position
of the head supporting plate 53 when the head supporting plate
53 is rotated in a manner away from the cartridge loading portion.
20 thus to limit excessive displacement of the head supporting
-plate 53. At the front end portion of this supporting arm 52b,
there is prdvided a supporting piece 52c bent in a direction
perpendicular to the extending direction of the arm 52b. This
supporting piece 52c¢ extends in a manner opposite to the upper
surface side of the head supporting plate 53 as described later
to limit elastic displacement quantity of the head supporting
plate b53. -

Further, the head supporting plate 53 serving as a
supporting member f;r supporting the magnetic head 55 isﬂformed
by thin metallic plate having elasticity, and is attached to the
rotational supporting plate 51 serving as a fixed portion along
with the head supporting plate 53 in such a manner that the base
end portion side thereof overlaps with the head supporting plate
53. This head supporting plate 53 is adapted so that the slider
54 of relatively large mass is attached to the front end portion
thereof as described later and serves to render (apply) elastic
force sufficient to lightly touch the surface of the
magneto-optical disc 1 to the slider 54. This head supporting
plate §3 is slighfly bent so as to take mountain shape with the

central'portion in the length direction being as vertex, and is
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adapted so that a slider attachment portion 53a ig integrally
formed at the'front end portion thereof. This slider attachment
portion 53a is formed by boring a cut portion 53b which takes
-substantially channel shape, as shown in FIG. 8, at the front end
portion of the head supporting plate B53. Namely, the slider
attachment portion 53a is formed' as a tongue-shaped member
extending from the front end portion side toward the base end
side of the head supporting plate 53. The cut portion 53b bored
for the purpose of forming this slider attachment portion 53a is
formed by punching at the front end portion of the head
supporting plate 53 with a cut width slightly broader than the
width of a base portion (slider body) 57 of the slider 54
attached to the slider attachment portion 53a. The slider 54 is
attached to the slider attachmént potion b53a in a manner
positioned within the cut portion 53b.

Further, the slider 54 attached to the slider attachment
‘portion 53a is molded S& synthetic resin material having abrasion
resistance; and is composed, as shown in FIG. 10, of a slider
body 57 in a square tubular.form having bottom where a recessed
portion 58 for attachment of head chip is formed, and a disc
slidable contact portion 61 integrally projected from the front
end side of the slider body 57. The slider body 57 is formed so
as to have a width slightly narrower than the width of the cut
_portion 53b provided for the purpose of forming the slider

attachment portion- 53a at the front end side of the head
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supporting élate 53, wherein thé recessed portion 58 having
bottom is provided at the central portion thereof. In addition,
at the bottom portion of the recessed portion 58 provided at the
siider body 57, there is opened an opening portion 59 for facing
a portion of the magnetic head 55 attached within the recessed
portion 58 to the external.

Further, at the slider body &7, there are inteérally
projected a pair of holding portions 60a, 60b respéctively
projected toward the lateral direction in the state positioned
at the opening edge of the backward side of the recessed portion
58. ThHese holding portions 60a, 60b are projected with a
quantity of projection caused to be gregter than the cut width
of the cut portion 53b provided at the front end.side of the
above—deséribed head supporting plate 53. M&feover, in the
slider body 57, ét bottom surface sides corresponding to the
holding portions 60a, 60b, i.e., corner portions of the surface
side opposite to the magneto—optical disc 1, a gentle inclined
surface is.provided over the entire area in the width direction
as shown in FIGS. 9 and 10. This inclined surface.is constituted
as an inclined surface so as to allow the opposite interval
(spacing) between the bottom surface portion of the slider 54 and
the magneto—optical @;sc 1 to be gradually greater at a
predetermined elevation angle with respect to a disc slidable
contact surface 6la which is the bottom surface of the disc

slidable contact portion 61 from the front end side toward the
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base end side of the slider body 57, and constitutes a second
inclined guide surface 64 with respect to the disc cértridge 1
as described later.

Moreover, the disc slidable contact portion 61 projected at
the front end side of the slider body 57 takes a substantially
- rectangular plate shape, wherein an engagement projection 62 is
projected on the upper surface side thereof. Further, in the
disc slidable contact portion 61, the front end portion thereof
is formed in a manner bent so as to take circular arc shape
toward the upper direction, whereby the slidable contact surface
6la with respect to the magneto—-optical disc 1 which is the
bottom surface side thereof is formed as a gentle circular-arc
shaped inclined surface. Namely, as shown in FIGS. 9 and 10,
this inclined surface is.constituted as an inclined surface s;
as to allow the opposite interval (spacing) between the disc
élidable contéct surface 6la of the disc slidable contact portion
61 and the magneto—optical disc 1 to be gradually greater from
the front end side which is one end side toward the backward
side, and constitutes a first inclined guide surface 63 with
respect to the disc cartridgg 1 és described later. Namely, this
first inclined guide surface 63 is inclined s0 as to have a
predetermined elevation anglé with respect to the disc slidable
contact surface 6la which is the bottom surface of thé disc
slidable contact portion 61 from one'énd side toward fhe other

end side of the disc slidable contact portion 61.
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In the slider 54 constituted as described _abdve, the
magnetic head 55 is fitted (assembled) within the récessed.
portion 58 of the slider body 57 in a manner to face the opposite
surface with respect to the magneto—optical disc 1 to the opening
portion 59.- This magnetic head 55 is fixed within the recessed
portion 58 by, e.g., epoxy resin, etc.

Further, as shown in FIG. 10, the slider 54 to which fhe
magnetic head 55 is attached is attached to the front end portion
of the head supporting plate 53 by allowing the slider body 57
to be fitted into.the cut portion 58b. At this time, with
respect to the head supporting plate 53, the ffont end.portion
of the head attachment portion 53a is in contact with the upper
surface side of the disc slidable contact portion 61, qnd the
eﬁgagement projection 62 is relatively-eﬁgaged with an engagement
hole 53¢ bored at the head attachment potion'53a. At this time, .
as the result of the fact that the holding portions 60a, 60b
provided at the slider body 57 are held with respect to the both
sides of the cut portion 53b from the upper surface side of the
head supporting plate 53, even in the case where the slider 54
is placed in the state spaced from the magneto—optical disc 1,
the slider 54 is supported by the head supporting plate 53 in the
state where fluctuation is limited.

Namely, the slider 54 is attached to the front end side of
the head supporting plate 53 in such a manner that it is held by

the holding portions 60a, 60b in the state where the base end
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side of fhe slider attachment portion 53a is caused to slightly
undergo elastic displacement, and its elastic force produced at
the front end portion thereof is applied to the upper surface
side of the disc slidable contact portion 61 and the engagement
projection 62 is relatively engaged with the engagement hole 53c
of the head attachment portion 53a.

Further, ésVShown in FIG. 8, the magnetic head 55 attached
to the slider 54 is connected to control circuit board through
a conductive pattern 56a provided on.a flexible priﬁted board 56
disposed on the upper surface of the head supporting plate 53.

As shown in FIG. 7, the magnetic head device 23 constituted
as described above is adapted so that the rotational supporting
plate 51 is rofatably supported in the state where it is
.cantilevér—suppo;ted by the front end portion of the éﬁnnection
member 50, and the slider 54 which has supported the magnetic
head 55 attached to the front end portion of the head supporting
plate 53 1is faced to the window portion 47 provided at the
cartridge holder 22.

Further, by a vertical movement. operation mechanism 70
disposed through the cartridge holder 22, the magnetic head
device 23 is caused to undergo rotational operation within the
range betweeﬁ a first position where the siider 54 attached at
the front end portion of the head supporting plate 53 is caused
to be close to the magneto—optical disc 1 loaded with respect to

the cartridge loading portion 20 and a second position where it
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is caused to be away theréfrom.

As shown in FIG. 6, this verticﬁl movement operation
mechanism 70 comprises a head vertical movement plate 80 for
allowing the head supﬁorting plate 53 of the magnetic head device
23 to undergo rotational operation, and aﬁ operation plate 81
caused to undergo movement opefation by the drivelmotor to allow
the head vertical movement plate 80 to undergo rotational
operation. As shown in FIG. 6, the head vertical movement plate
80 is disposed at the upper surface side of the cartridge holder
22 in a manner laid across the window portion 47. This head
vertical movement plate 80 comprises a head supporting portion
85 for supporting the head supporting plate 53 from tHe lower
surface side, and supporting arms 86a, 86b projected on the both
ends of the head supporting ﬁortion 85. Further, the head
veftical movement plate 80 is adapted so that in the state where
the base end portions of the supporting arms 86a, 86b are
supported by shaft portions B87a, 87b provided at the backward
side of the cartridge holder 22 and in the vicinity of the window
portion 47, the head vertical movemenﬁ plate 80 is rotatably
disposed on the cartridge.holder 22 with these shaft portions
87a, 87Tb being as the center.

Moreover, as shown in FIG. 6, the operation plate 81 for
rotationally operating the head vertical movement plate 80 is
disposed at the upper surface side of the cartridge holder 22 so

that it can be moved. At one side of this operatioh plate 81,
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a cam piece 100 for allowing the head vertical movement plate 80
to undergo rotational operatipn in accordance with movement in
the direction indicated by arrow B; or in the direction indicated
by arrow B, in FIG. 6 is formed in a rising manner towérd the
upper direction. An operated piece 89 projected from the head
vertical movement plate 80 is caused to be in contact with the
cam piece.100 thereon.

Further, the operation plate 81 is moved in the direction
indicated by arrow B, in FIG. 6 on the upper surface of the
cartridge holder 22 by drive mechanism (not shown) disposed at
the lower surface side of the chassis 21 to allow the cam piece
100 to push up-the operated piece 89 to thereby rotate the head
vertical movement plate 80 in the direction indicated by arrow
C; in FIé. 7 to rotaté, in the direction indic;ted by arrow C, in
FIG. 7, the head supporting plate 53 of the magnetic head device
23 mounted on the head vertical movement plate 80. Namely, the
rotational supporting plate 5i which has supported the head
supporting plate 53 is rotated against biasing force of the
torsion spring, whereby the head supporting plate 53 is rotated
in the direction indicated by arrow C, in FIG. 7.

Moreover, the operation plate 81 is moved in the direction
indicated by arrow B, in FIG. 6, and the operated piece 88 thus
falls down along the cam piece 100 to rotate the head vertical
movement plate 80 in the direction indicated by arrow C, in FIG.

T to fotate, in the direction indicated by arrow C; in FIG. 7,
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the head supporting plate 53 mounted on the head vertical
movement plate 80. Such rotation of the head supporting plate
53 is carried out by undergoing biasing force of the torsion
spring for rotating and biasing the rofational supporting plate
51 which has supported the head supporting plate 53.

The state where the magnetic head device 23 is operated by
the vertical movement operation mechanism 70 will now be
described in more practical sense.

This magnetic head device 23 is adapted so that when the
operation mode of the recording/reproduction unit is set to the
recording mode after the disc cartridge 2. is loaded with respect
to the cartridge loading portion 20 within the unit body, the
operation plate 81 is moved in the direction indigated by arrow
B, in FIG. 6, and the oferated piece 89 falls down along the*cam
piece 100 to rotate the head vertical movement plate 80 in the
direction indicated by arrow C, in FIG. 7 to rotate, in the
direction.indicated by arrow C, in FIG. 7, the head supporting
plate 53 mounted on the head vertical movement plate 80. By
rotation of the head in the direction indicated by arrow C, in
FIG. 7 of the head supporfing plate 53, the slider 54 attached
to the_front end portion of the head supporting plate 53 moves
in a direction blose to the side of a first positibn where it
becomes close tb the magneto—optical disc 1 shown in FIG. iz from
a second position where it is spaced from the magneto-optical

disc 1 within the disc cartridge 2 shown in FIG. 11. At this
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time, the slider 54 is admitted into the cartridge holder 22
through the window portion 47.

Further, when the slider 54 is moved to the first position
side where it is close to the magneto—-optical disc 1, it is
admitted into the cartridge body 5 from the opening portion 6 for
recording as shown in FIG. 12, resulting in the state where the
lower surface of the slider body 57 is lightly in contact with
the surface of +the magneto—optical disc 1. When the
magneto-optical disc 1 is rotationally operated, the slider 54
floats from fhe surface of the magneto-optical disc 1 against
biasing force of the head supporting plate 53 by action of air
film (air.fIOW) produced between the lower surface of the slider
54 and the surface of the magneto-optical disc.l, resulting in
the state where the disc slidable conéact surface 6la of the disc
slidable contact portion 61 projected at the front end portion
is caused to be lightly touched.

Further, light beams emitted f;om the optical pick—up unit
24 are irradiated to the position with which the-magnetic head
55 attached to the slider 54 is slidably in contact. External
magnetic field magnetically modulated in accordance .with an
information signal through the magnetic head 55 is épplied to the
signal recording portion of the magneto—optical disc 1 in which
coercive force is lost as the result of the fact that light beams
are irradiated, whereby recording of the information signals with

respect to the magneto—optical disc 1 is carried out. The
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magnetic field from the magnetic head 55 is applied to the
magneto—optical disc 1 through the:opening portion 59 provided
at the slider 54.

Meanwhilé, when the magnetic head device 23 is in the state
where the disc cartridge 2 is not loaded with respect to the
cartridge loading portion 20, or in the state where the operation
mode of the recording/reproduction unit is not set to the
recording mode, the head supporting plate 53 is pushed up by the
vertical movement operation mechanism 70 so that the slider 54
is caused to be placed at the second position spaced from the
cartridge loading portion 20. At this t;me, in this
recording/reproduction unit, the spacing (distancé) between the
slider 54 to which the magnetic head 55 is attached and the
cartridge loaéing pprtion 20 is set to an extremely ;mall value.
Namely, in the recording/reproduction unit, there is employed the
configuration that'quantity of pushing-up 6f the magnetic head
device 23 by the vertical movement operation mechanism 70 is
réduced to thereby to allow the unit to be of thin structure as
a whole. For this reason, in the magnetic head device 23, there
are instances where a portion of the slider 54 may be caused to
be positioned within the area where the disc cartridge 2 is
loaded of the cartridge loading portion 20 resulting from
dimensional accuracy and/or assembling accuracy of respective
" constituent members, deformation by vibration or falling impact,

etc. of the head supporting plate 53, and the like. Thus, there
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are instances where the slider 54 may qollide with the end
portion of the disc cartridge 2 loaded with respect to the
cartridge loading portion 20. On the other hand, in the magnetic
head device 23, in the case where the disc cartridge 2 is loaded
with respect to the cartridge loadiﬁg portion 20 in ;n inclined
state, there are instances where the slider 54 may collide with
the end portion of the disc cartridge 2.

In view' of the above, in the magnetic head device 23
according to this invention, as previously described, the first
inclined guide surface 63 is integrally formed at the front end
portion éide of the disc slidable contact portion 61 of the
slider 54. Accordingly, the slider 54 is adapted so that also
in the event that such a circumstance or situation where it
collides with the disc caffridge 2 as described above takes
place, it serves fo rotate the head supporting plate 53 in an
upper direction which is the direction to be away from the
cartridge loading portion 20 while allowing the head supporting
plate 53 to undergo elastic displacement by the action of the
first inclined guide surface 63 according as the disc cartridge
2 is inserted into the cartridge loading portion 20. Such
rotation of the slider 54 prevents that impact force of collision
with the disc cartridge 2 or loading force thereof is exerted on
the head supporting plate 53. Accordingly, in the magnetic head
device 23, circumstances of deformation and/or breakage of

constituent members such as the head supporting plate 53 and/or
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the slider 54, etc. are securely prevented. 1In addition, in the
magnetic head device 23, occurrence of non-smooth movement or
colliding phenqmenon'is prevented in loading opération éf the
disc cartridge 2.

On the other.haﬁd, the magnetic head device 23 is adapted
so that when eject operation is carried out so that the disc
cartridge 2 loaded with respect to the cartridge loading portion
20 is caused to undergo eject operation, the vertical movement
operation mechanism 70 is caused to be operﬁtive (actuated) and
the head supporting plate 53 is thus pushed up by the vertical
movement opération plate 80 so that it is rotated in the
direction of the second position away from the cartridge loading
portion 20, In this instance, in the slider 54, theré are
inst;nces where the bottom surface portion’of the back end side
of the slider body 57 may collide with the opening edge of the
opening portion 6 of the cartridge body 5 by difference in timing
between the rotational operation and the eject operation of the
'aisc cartridge 2 dnd/or vibration of the head supporting plate
53; etc.

Meanwhile, as previously described, the second inclined
guide surface 64 is integrally formed at the slider body 57 of
the slider 54. Accordingly, the slider 54 carries out riding
operation onto the surface of the cértridge body &5 from the
opening edge of the obening portion 6 of the cartridge body 5

while allowiﬁg the head supporting plate 53 to undergo elastic
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displacement by the action of the second inclined guide surface
64 in a manner followed by the eject operation of the disg
cartridge 2. This operation of the slider 54 prevents occurrence
of non-smooth movement or. colliding phenomenon of the disc
cartridge 2 at the time'of.the eject operation, and prevents
deformation and/or breakage of the head supporting plate 53.

It is to be noted that while, in the above—descfibed
-magnetic head‘device 23, explanation has been given by taking the
e#ample of the so—-called floating type magnetic head device such
.that the slider 54 to which the magnetic head 55 is attached is
caused to flow by air flow produced by rotation of the
magneto—optical disc 1, it is a matter of course that this
invention may be applied also to & magnetic head device of a
structure such tha£ it slidably in contact with the surf;ce of
the magneto-optical disc 1 by elastic force of the head
supporting plate .53 to carry out recording of information
signals.

Moreover, while the first inclined guide surface 83 provided
at the slider 54 is formed at the bottom surface side opposite
to the magneto~optical disc 1 at the front end side of the disc
slidable contact portion 61 integrally projected on the slider
body 57, in the case of a structure in which the head supporting
plate 53 is directly attached to the slider body 57 in & manner
provided with no disc slidable contact portion 61, the first

inclined guide surface 63 is formed at the front end portion of
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the bottom surfacé side of the slider body 57.

Further, the second inclined guide surface 64 functions
exclusively with respect to prevention of non-smooth movement or
collision at the time of the eject operation of the disc
cartridge 2; but occurrence of inconvenience such as deformation

or breakage of the head supporting plate 53 based on such
function by the second inclined guide surface 64 takes place to
a little degree. . Accordingly, with. respect to the second
inclined guide surface 64, it 1is ©possible to cope with
implementation thereof by providing a guide to such a degreé to
escape the thickness dimension of halves constituting the
cartridge body at the‘bottom surface of the backward portion of
the slider 54. For example, it is possible to cope with
implementation of the second inclined guide surface 64 also by
processing, e.g., chamfering, etc.

Furthermore, while the recording/reproduction unit uses the
disc cartridge adapted so that the magneto—-optical disc is
rotatably accommodated within the cartridge body, it is a matter
of coursé that there is employed a recording/repfoduction unit
adapted so that the magneto—-optical disc is directly 1loaded
therewithin.

In addition, this invention is applied to the head device
provided with the structure in which the head or the slider to
which such a head is attached is cantilever-supported by the

supporting member-so that it is moved in a direction close to the
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disc—shaped recording medium or in a direction away therefrom,
and a recording and/or reproducing apparatus provided with such
a head device, thereby making it possible to allow the recording
and/or reproducing apparatus to be compact and to be of thin
structure.
Industrial Applicability

The magnetic head device and the recording and/or
reproducing apparatus according to this invention are adapted so
that the guide p_ortion provided in a fna.nner inclined at a
predetermined elevation angle from the other end side toward one
end side of the supporting member is provided at the cantilever-
supported slider to which the head is attached so that it is
moved in the direction close to the disc—-shaped recording medium
or in the éirection away therefrom. For this reaéon, even if the
distance between the loading portion where the disc—shaped .
recording medium is loaded and the slider is small, éollision
between -the disc-sh;ped recording medium inserted into the
loading portion and withdrawn therefrom and the slider or the
head can be securely avoided. Accordingly, profection of the
disc—shapéd recordihg medium and the slider or the head can be
realized. In addition, loading/withdrawal of the disc-shaped
recording medium is securely realized while allowing quantity of
movement with respect to the disc—shaped recording medium loaded
with respect to the loading portion of the recording medium of

the slider or the head to be small, thus to realize thin
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structure and miniaturization of the recording/reproducing

apparatus itself.
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Claims
1. A magnetic head device comprising:

a magnetic head;

a slider to which the magnetic head is attached;

a supporting member in which the slider is provided at one
end side thereof, and the other end side thereof is atfached to
a fixed portion; and

guide means provided at the slider in a manner inclined at
a predetermined elevation angle from the other end side toward
one end side of the supporting member.

2. A magnetic head device as set forth in claim 1,

wherein the guide means includes an inclined surface
inclined at a predetermined elevation angle from the other end
side toward one end side of the supporting member.

3. A magnetic head device as set forth in claim 2,

wherein the slider is constituted by a holding portion fer
holding the magnetic head and a projected portion in which the-
inclined surface is formed at the front end portion thereof, the
projected portion being formed in a'mannef projected from the
other end side toward one end side of the supporting member from
the holding portion.

4. A magnetie head device as set forth in claim 3,

wherein +the supporting member is constituted by an

attachment portion to which the slider ie' attached and a

supporting portion formed integrally with the attachment portion,

0] 0 1
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the projected portion being formed in a manner projected from the
supporting portion. |
5. A magnetic head device as set forth in claim 4,

wherein the supporting member is such that the attachﬁent
portion and the supporting portion are integrally formed by using
a plate—-shaped member having elasticity.

6. A magnetic'head device as set forth in claim 3,

wherein the slider is attached to the attachmentnportion s0
that the holding portion is projected in a lower direction from
the projected portion.

7. A magnetic head device as.set forth in claim 1,

wherein the guide means includes a further inclined surface
inclined at a predetermined elevation angle from one end side
toward éhe other end side of the supporting m;mber.

8. A recording and/or reproducing apparatus for a disc—-shaped
recording medium, comprising:

a slider to which a head is attached;

a supporting member in which the slider is attached at one
end side thereof and the other end side thereof is attached to
a fixed portion, and the head attached to the slider is moved
between a first position where it becomes close to the
disc—shaped recording medium and a second position wheré it
becomes away from the disc—shaped recording medium; and

guide means provided at the front end portion of the slider

and such that when the disc—shgped recording medium is inserted

[
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into the apbaratus body, the guide means.comes into contact with
the disc-shaped recording medium to move the supporting member
in a direction of the second position.
9. A recording and/or reproducing apparatus for a disc~shaped
recording medium as set forth in claim 8,

wherein the guide means includes an inclined surface
inclined in a direction away from the disc—shaped recording
medium from the other end side toward one end side of the
supporting ﬁember.
10. A recording and/or reproducing apparatus for a disc-shaped
recording medium as set forth in claim 9,

wherein the slider is constituted by a holding portion for
holding the magnetic head and a projected portion where the
inclined surface is formed at the front end poétion thereof, the
projécted portion being formed in a manner projected from the
other end side toward one end side of the supporting member from
the holding portion.
11. A recording and/or reproducing apparatus for a disc—shaped
recording medium as set forth in claim 10,

wherein the supporting member is_ constituted by an
attachment portion to which the slider is attached and a
supporting portion formed integrally with the attachment poftion,
the projected portion being formed in a manner projected from the
supporting portion. '

12. A recording and/or reproducing apparatus for a disc—-shaped
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recording medium as set forth in claim 11,

wherein the slider is attached po the attachment portion in
such a manner that the holding portion is projected in a lower
direction from the.projected portion.

13. A recording and/or reproducing apparatus for a disc—-shaped

recording medium as set forth in claim 8, |
wherein the guide means ineludes a further inclined surface

. inclined at a predetermined elevation angle from one end side

toward the other end side of the supporting member.

14. A recording and/or reproducing apparatus for a disc—shaped

recording medium as set forth in claim 8,

Wherein.the apparatus further comprises recording and/or
reproduction means fqr carrying out recording and/or reproductibn
with respect to the disc—shaped recording ﬁedium, and a holaer
moving in the state where it holds the disc—-shaped recording
medium inserted into the apparatus body to allow the disc—shaped
reeording medium to undergo loading with respect to the recording
and/or feproduction means, an opening portion to which the
magnetic head and/or the slider are faced being formed at the
holder.

15. A recording and/or reproducing apparatus for a disc-shaped
recording medium as set forth in claim 14,

wherein the supporting meane is adapted so that when the

disc—shaped recording medium is loaded with respect +to the

recording and/br reproduction means by the holder, the guide
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means positioned within the-holder and the disc—shaped recording
medium are in contact with each other from the opening portion,
whereby it is rotated in a direction of the second position,
while when the disc—shaped recording medium loaded with respect
to the recording and/or reproduction means is ejected by the
holdef, it is rotated in the direction of the second position in

accordance with movement of the holder.
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