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[57] ABSTRACT

A recording and/or reproducing apparatus for a recording
medium including a head for reproducing the information on
or from the recording medium, a movement mechanism for
moving the recording medium between a first position
enabling recording and/or reproducing of information sig-
nals by the head and a second position above the first
position for performing an exchange operation, a lock
mechanism for locking the movement mechanism at the first
position, a controller for moving the head between a position
proximate to the recording medium and an upper position
spaced apart from the recording medium, and, engagement
means moved by the controller and engaged by the lock
mechanism, the engagement means engaging with the lock
mechanism by the controller and moving between an
engagement position engaged with the lock mechanism and
disengaged from the lock mechanism by a ejecting operation
and a lock release position of being released from the
position of being disengaged from the lock mechanism as a
result of the ejecting operation, wherein, when the head is at
the upper position spaced apart from the recording medium,
the engagement means is positioned at the position of being
engaged with the lock mechanism and releases the lock of
the movement mechanism by the lock mechanism at the first
position, and wherein, when the head is proximate to the
recording medium, the engagement means is cansed to move
to the lock release position by the controller. :

12 Claims, 31 Drawing Sheets
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1
MINI DISC PLAYER

This is a continuation of Ser. No. 08/296,504 filed on
Aug. 26, 1994 and now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a recording and/or reproducing
apparatus employing a disc such as a magneto-optical disc
or an optical disc as a recording medium for information
signals. More particularly, it relates to a recording and/or
reproducing apparatus having a loading device for loading a
disc cartridge containing a magneto-optical disc or an opti-
cal disc as a recording medium for information signals on a
main body of the apparatus.

2. Related Art

Up to now, a recording and/or reproducing apparatus
employing a recording medium such as a magneto-optical
disc or an optical disc for information signals has been
proposed. The magneto-optical disc or the optical disc,
employed as a recording medium for such recording and/or
reproducing apparafus, is contained in a main cartridge body
to form a disc cartridge and loaded in such state in the
recording and/or reproducing apparatus.

The recording and/or reproducing apparatus has an optical
pickup and a magnetic head as means for writing and/or
reading information signals on or from the magnetic record-
ing medium. The optical pickup and the magnetic head are
mounted on a chassis provided in the main body of the
apparatus to constitute a recording and/or reproducing unit.
On the other hand, the disc cartridge having a disc cartridge
containing the magneto-optical disc or the optical disc
therein as a recording medium, is loaded at a cartridge
loading position in the recording and/or reproducing appa-
ratus so as to be positioned relative to the recording and/or
reproducing unit provided in the recording and/or reproduc-
ing apparatus. By the disc cartridge thus being loaded at the
cartridge loading position, information signals are recorded
on the magneto-optical disc, with the aid of the optical
pickup and a magnetic head, or the information signals
recorded on the magneto-optical disc or the optical disc are
reproduced.

The recording and/or reproducing apparatus employing
the disc cartridge containing the magneto-optical disc or the
optical disc as a recording medium has a cartridge loading
device for loading the disc cartridge in a cartridge loading

section within the main body of the apparatus. The cartridge

loading device has a cartridge holder for holding the disc
cartridge which is movably mounted relative to the record-
ing and/or reproducing unit provided in the main body of the
apparatus. The cartridge loading device is operative to load
the disc cartridge on the cartridge loading section provided
in the main body of the apparatus and to load the magneto-
optical disc or the optical disc contained in the disc cartridge
on the recording and/or reproducing unit by rotating the
cartridge holder containing the disc cartridge towards a base
member carrying the recording and/or reproducing unit
thereon. The cartridge holder is rotated in a direction of
being separated away from the cartridge loading section for
detaching the loaded disc from the recording and/or repro-
ducing unit for ejecting the disc from the cartridge loading
section.

With the recording and/or reproducing apparatus employ-
ing a recording disc such as a magneto-optical disc or an
optical disc as the recording medium, should the disc
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cartridge be ejected during recording of the information
signals on the disc or reproduction of the recorded informa-
tion signals from the disc, the recording disc or recording
and/or reproducing means, such as an optical pickup or a
magnetic head for recording and/or reproducing information
signals on or from the disc, tend to be injured.

Above all, in the data recording and/or reproducing appa-
ratus employing the magneto-optical disc as a recording
medium and adapted for recording information signals as
digital data, it is necessary to record desired information
signals and subsequently record the table-of-contents infor-
mation, such as the information concerning the recording
position or the recording contents of the recorded informa-
tion. If such table-of-contents information is not recorded, it
becomes impossible to reproduce the recorded information
signals. Consequently, with this type of the recording and/or
reproducing apparatus, there is provided a mechanism
whereby the disc cartridge ejecting operation is disabled
after recording the information signals on the disc and until
recording of the table-of-contents information. The mecha-
nism of disabling the ejection of the disc cartridge electri-
cally detects whether or not the recording and/or reproduc-
ing apparatus is recording information signals on the disc,
and inhibits the movement of the cartridge holder holding
the disc cartridge based upon a detection output. Such means
for inhibiting the movement of the cartridge holder includes
electro-magnetic driving means, such as a solenoid plunger.
With such mechanism employing electro-magnetic driving
means, such as a solenoid plunger, for inhibiting the move-
ment of the cartridge holder, the mechanism of the recording
and/or reproducing apparatus is complicated and increased
in size while increasing power consumption.

OBJECTS AND SUMMARY OF THE
INVENTION

It is an object of the present invention to provide a
recording and/or reproducing apparatus whereby inadvertent
ejection of the recording medium during recording of the
information signals on the recording medium is positively
inhibited for protecting the recording medium and the
recording and/or reproducing apparatus itself.

It is another object of the present invention to provide a
recording and/or reproducing apparatus whereby the mecha-
nism constituting the recording and/or reproducing appara-
tus is simplified and further reduced in size.

It is a further object of the present invention to provide a

"recording and/or reproducing apparatus wherein the appa-

ratus itself may be reduced in size and power consumption
may be diminished for rendering the apparatus useful as a
portable type apparatus.

The recording and/or reproducing apparatus for a record-
ing medium according to the present invention includes head
means for recording or reproducing the information on or
from the recording medium, and means for moving the
recording medium between a first position enabling record-
ing and/or reproduction of information signals by the head
means and means for moving the recording medium
between the first position and a second position above the
first position for performing an exchange operation. The
apparatus also includes lock means for locking the move-
ment means at the first position and control means for
moving the head means between a position proximate to the
recording medium and an upper position spaced apart from
the recording medium. The apparatus also includes engage-
ment means moved by the control means and engaged by the
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lock means. The engagement means is engaged with the lock
means by the control means and moved between a position
engaged with the lock means and disengaged from the lock
means by an ejecting operation and a position of being
released from the position of being disengaged from the lock
means as a result of an ejecting operation. When the head
means is at an upper position spaced apart from the record-
ing medium, the engagement means is positioned at the
position of being engaged with the lock means and releases
the lock of the movement means by the lock means at the
first position. When the head means is proximate to the
recording medium, the engagement means is at a lock
release position by the control means.

The head means includes an optical pickup having a light
source outputting a light beam radiated on the recording
medium and a magnetic head arranged facing an optical
head with the recording medium in-between for supplying a
perpendicular magnetic field to the recording medium. The
control means has a driving mechanism for rotating a
supporting member between a position proximate to the
recording medium and an upper position.

The engagement means has slide means moved by driving
means between an engagement position and a disengage-
ment position. The slide member is moved in an interlinked
relation with rotation of the supporting member by the
driving means.

The movement mechanism includes a cartridge holder
rotatable between a first position of enabling recording/
reproduction of information signals on or from the recording
medium by the head device and a second position overlying
the first position enabling an exchange operation for record-
ing media. The magnetic head is provided on the upper
surface of the cartridge holder.

The recording and/or reproducing apparatus according to
the present invention further comprises a manually operable
section operated during ejection of the recording medium for
actuating the engagement means for releasing the lock of the
movement means by the lock means.

The recording and/or reproducing apparatus according to
the present invention further comprises detection means for
detecting the position of the engagement means. The control
means hold the head means at the proximate position when
the detection signal from the detection means indicates that
the engagement means is at the engagement position.

The recording and/or reproducing apparatus according to
the present invention further comprises a first detection
switch for detecting that the movement means is at the first
position of enabling recording and/or reproduction of infor-
mation signals on or from the recording medium by the head
device. The control means inhibits recording or reproduction
of information signals on or from the recording medium by
the head means when at least the first switch is not actuated.

The recording and/or reproducing apparatus according to
the present invention further comprises a further detection
switch for detecting that the recording medium is at a
position enabling recording or reproduction of information
signals by the head means by the disc cartridge movement
mechanism including the cartridge holder. The control
means inhibits recording or reproduction of information
signals on or from the recording medium by the head means
when at least one of the first switch and the further switch
is not actuated.

Other objects and advantages of the present invention will
become apparent from the following description of the
preferred embodiments and the claims.
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4
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing a recording and/or
reproducing apparatus according to the present invention.

FIG. 2 is a plan view of the recording and/or reproducing
apparatus shown in FIG. 1.

FIG. 3 is a front view of the recording and/or reproducing
apparatus shown in FIG. 1.

FIG. 4 is a left-hand side view of the recording and/or
eproducing apparatus shown in FIG. 1.

FIG. 5 is a back view of the recording and/or reproducing
apparatus shown in FIG. 1.

FIG. 6 is a right-hand side view of the recording and/or
reproducing apparatus shown in FIG. 1.

FIG. 7 is a bottom view of the recording and/or repro-
ducing apparatus shown in FIG. 1.

FIG. 8 is an exploded perspective view of the recording
and/or reproducing apparatus shown in FIG. 1.

FIG. 9 is a right-hand side view showing a casing con-
stituting of the main body of the recording and/or reproduc-
ing apparatus according to the present invention.

FIG. 10 is a bottom view showing a cover support plate
constituting the recording and/or reproducing apparatus
according to the present invention.

FIG. 11 is a left-hand side view of the cover support plate
shown in FIG. 10.

FIG. 12 is a left-hand side view showing an inner con-
struction of the recording and/or reproducing apparatus in
the ejecting state.

FIG. 13 is a left-hand side view showing an inner con-
struction of the recording and/or reproducing apparatus in
the stop state.

FIG. 14 is a left-hand side view showing an inner con-
struction of the recording arid/or reproducing apparatus in
the stop state.

FIG. 15 is a plan view showing an inner construction of
a mechanical chassis with the recording and/or reproducing
apparatus in the stop mode.

FIG. 16 is a plan view showing an inner construction of
the mechanical chassis with the recording and/or reproduc-
ing apparatus in the playback mode.

FIG. 17 is a plan view showing an inner construction of
a mechanical chassis with the recording and/or reproducing
apparatus in the recording mode.

FIG. 18 is a plan view showing a cartridge holder with the
recording and/or reproducing apparatus in the stop mode and
in the playback mode.

FIG. 19 is a plan view showing a cartridge holder with the
recording and/or reproducing apparatus in the recording
mode.

FIG. 20 is an enlarged exploded perspective view show-
ing essential portions of an arrangement for retaining an
upper lid of the recording and/or reproducing apparatus.

FIG. 21 is a front view showing a construction for
retaining an upper lid of the recording and/or reproducing
apparatus.

FIG. 22 is a plan view showing a main frame of the
recording and/or reproducing apparatus.

FIG. 23 is a plan view showing an outer cover of the
recording and/or reproducing apparatus.

FIG. 24 is a front view showing the outer cover of the
recording and/or reproducing apparatus.

FIG. 25 is a front view showing the state of an upper lid
being closed.
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FIG. 26 is a front view showing the state of the upper lid
which has been closed.

FIG. 27 is a front view showing the state in which
retention of the upper cover has been released.

FIG. 28 is an enlarged perspective view showing a
cartridge ejection mechanism.

FIG. 29 is right-hand side view showing the mounting
state between the mechanical chassis and the cartridge
holder.

FIG. 30 is a right-hand side view schematically showing
the state in which the cartridge holder is being rotated
towards the mechanical chassis.

FIG. 31 is a longitudinal cross-sectional view showing a
supporting structure of the mechanical chassis.

FIG. 32 is a longitudinal cross-sectional view showing a
damper unit employed in the recording and/or reproducing
apparatus according to the present invention.

FIG. 33 is a schematic enlarged plan view showing a
member for suspending a cartridge holder.

FIG. 34 is a schematic enlarged plan view showing the
member for suspending a cartridge holder.

FIG. 35 is a schematic enlarged side view showing the
member for suspending a cartridge holder.

FIG. 36 is a block circuit diagram showing a controlling
section of the recording and/or reproducing apparatus
according to the present invention.

FIG. 37 is a flow chart showing an operating procedure of
the recording and/or reproducing apparatus according to the
present invention.

FIG. 38 is a perspective view, as seen from an upper side,
showing a disc cartridge enabling re-recording of informa-
tion signals employed in the recording and/or reproducing
apparatus according to the present invention.

FIG. 39 is a perspective view, as seen from an upper side,
showing a replay-only disc cartridge employed in the
recording and/or reproducing apparatus according to the
present invention.

FIG. 40 is a perspective view, as seen from below, the disc
cartridge shown in FIG. 38.

FIG. 41 is a perspective view, as seen from below, the disc
cartridge shown in FIG. 39.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to the drawings, preferred embodiments of the
present invention will be explained in detail. These embodi-
ments are directed to the disc recording and/or reproducing
apparatus employing, as the recording medium, the mag-
neto-optical disc enabling re-recording of information sig-
nals or an optical disc employed only for reproducing
information signals.

Summary of the Overall Constitution of the disc Recording/
Reproducing Apparatus

The disc recording and/or reproducing apparatus accord-
ing to the present invention includes a frame 1 constituting
a main body of the apparatus and a base member 2 supported
by the frame 1 in the floating state by plural damper units 14,
as shown in FIG. 8. A battery casing 8, an upper cover 5 and
alower cover 6 are mounted on the frame 1. Alid 700 having
an upper cover 5 and a cover support plate 4 is rotatably
mounted on the battery casing 8. With the present disc
recording and/or reproducing apparatus, the lid 700 is rotat-
ably mounted on a main body of the apparatus made up of
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6

the frame 1, battery casing 8, outer cover 5 and the lower
cover 6. The lid 700 opens or closes the upper side of the
main body of the apparatus, as shown in FIGS. 9 and 12. A
cartridge holder 3 is rotatably mounted on the upper surface
of the base member 2.

Between the upper cover 7 and the cover support plate 4,
making up the lid 700, there is enclosed an electronic circuit
board, not shown, electrically connected to a key input unit
15 and a display section 16 provided on the upper surface of
the upper cover 7. The key input unit 15 has a play button
28, a forward track jump button 31, a reverse track jump
button 30, a pause button 32, a stop button 29 and output
sound volume adjustment buttons 33, 34, as shown in FIG.
1. The display section 16 is constituted by a planar display
device, such as a liquid crystal display device. On the
display section 16 is displayed a variety of information data
depending on the operating modes of the disc recording
and/or reproducing apparatus. Another pushbutton switch
27, constituting the key input unit 15, is covered by a slide
cover 26, mounted on the upper cover 7 slid towards the
front side of the main body of the apparatus as indicated by
arrow A in FIG. 1.

Within the main body of the apparatus, there is accom-
modated another electronic circuit board, not shown, on
which a CPU 338 as a control circuit is mounted, as shown
in FIG. 36. The key input unit 15 is electrically connected to
the CPU 338. The CPU 338 is responsive to the input signals
to effect driving control of a disc driving mechanism of the
recording and/or reproducing unit provided on the base
member 2.

Constitution of Disc Cartridge

A magneto-optical disc 200, employed as a recording
medium for information signals for the recording and/or
reproducing apparatus according to the present invention, is
now explained. The magneto-optical disc 200 is comprised
of a disc substrate formed of light-transmitting transparent
synthetic resin material, such as polycarbonate, having a
diameter of approximately 64 mm, and a signal recording
layer of a magnetic material deposited thereon. The signal
recording layer is locally heated to a temperature higher than
the Curie temperature by a light beam radiated from a light
source, such as a semiconductor laser, and converged on the
recording layer. The information signals thus recorded may
be read out by radiating a linear polarized light beam, such
as a laser beam, on the signal recording layer, and detecting
the return light from the magneto-optical disc 200.

An optical disc 201, used for reproducing information
signals, is comprised of a disc substrate, similar to that of the
magneto-optical disc enabling re-recording of information
signals, and a reflective layer of a metal material, such as
aluminum, deposited thereon. A string of small-sized pits,
corresponding to the information signals, are formed on the
disc substrate of the optical disc by injection molding or the
like means. The information signals recorded on the optical
disc 200 may be read out by radiating a light beam on the pit
string and detecting the return light from the optical disc by
a photodetector, not shown.

The magneto-optical disc 200 and the optical disc 201 are
rotatably accommodated in main cartridge bodies 205, 216,
respectively, for constituting disc cartridges, as shown in
FIGS. 38 to 41. The cartridge main body 205 of the disc
cartridge 220, housing the magneto-optical disc 200 for
enabling both recording and playback of information sig-
nals, is formed substantially as a square having each side
equal in length to the diameter of the magneto-optical disc
200. The cartridge main body 205 has an aperture 223 for the
magnetic head on its upper major surface for partially
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exposing the signal recording surface of the magneto-optical
disc 200 to the outside across its inner and outer rims, as
shown in FIG. 38. The cartridge main body 205 has an
aperture 222 for the optical pickup in a portion on its lower
major surface facing the aperture 223, as shown in FIG. 40.
At a mid portion on the lower major surface is formed a
chuck aperture 213.

The aperture 223 for the magnetic head and the aperture
222 for the optical pickup, formed in the main cartridge
body 205, are opened or closed by a shutter member 206
movably mounted on the main cartridge body 205. The
shutter member 206, molded from a synthetic resin or bent
from a metallic sheet, has a pair of shutter plate portions
large enough to close the apertures 222, 223 and a connect-
ing web portion interconnecting these shutter plate portions,
and is substantially U-shaped in cross-section. The shutter
member 206 is carried for movement along a lateral side of
the main cartridge body 205 by having its connecting web
portion engaged in a support groove 207 formed in the main
cartridge body 205. That is, the shutter member 206 opens
or closes the apertures 223, 222 by being moved along a
lateral side of the main cartridge body 205.

The main cartridge body 216 for the disc cartridge 220,
housing the replay-only optical disc 201, is formed as a
square having the length of each side substantially equal to
the diameter of the optical disc 201 housed therein. In
distinction from the above-described recording/reproducing
disc cartridge 220, the main cartridge body 216 has a
substantially planar upper surface, that is an upper surface
devoid of an aperture, as shown in FIG. 39. It is in the lower
surface of the main cartridge body 216 that the aperture 222
for the optical pickup 222 and the chuck aperture 213 are
formed, as shown in FIG. 41. The aperture 222 for the
optical pickup formed in the cartridge main body 216 is
opened or closed by a shutter member 217 movably
mounted on the main cartridge body 216. The shutter
member 217, molded from a synthetic resin or bent from a
metallic sheet, has a pair of shutter plate portions large
enough to close the aperture 222 for the optical pickup and
a supporting portion interconnecting these shutter plate
portions, and is substantially U-shaped in cross-section. The
shutter member 206 is carried for movement along a lateral
side of the main cartridge body 205 by having its supporting
portion engaged in a support groove 207 formed in the main
cartridge body 216. That is, the shutter member 217 opens
or closes the aperture for the optical pickup 222 by being
moved along a lateral side of the main cartridge body 205.

Each of the shutter members 206,217, provided respec-
tively in the recording/reproducing disc cartridge 221 and
the replay-only disc cartridge 220, is formed at a mid portion
of the connecting web portion or the support portion with a
shutter-closing opening 208 adapted for being engaged by a
shutter-closing operating member- provided on the disc
recording/reproducing apparatus.

At a mid portion of each of the recording/reproducing disc
cartridge 221 and the replay-only disc cartridge 220 is
formed a circular chuck opening 204 for the magneto-optical
disc 200 and the optical disc 201, respectively. Each of the
magneto-optical disc 200 and the optical disc 201 has a
chuck plate 202 mounted thereon for closing the chuck
aperture 204. The chuck plate 202 is formed of a magnetic
metal material, such as iron or stainless steel, as a disc large
enough to close the chuck aperture 204. The chuck aperture
204 and the chuck plate 202 are exposed to outside of the
cartridge main bodies 205, 216 via the chuck aperture 213.

In the lower surfaces of the cartridge main bodies 205,
216, there are bored paired forward and rear side positioning
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openings 209, 210, as shown in FIGS. 40 and 41. The
positioning opening 209 is formed near the corner towards
the aperture 222 for the optical pickup and is formed as an
oblong hole having its longer axis extending in the fore and
aft direction. The other positioning opening 210 is located
near the other corner towards the aperture 222 for the optical
pickup and is formed as a circular hole.

Plural discriminating openings 224 are formed on the
lateral sides of the lower surfaces of the cartridge main
bodies 205, 216 opposite to the shutter members 206, 217.
These discriminating openings 224 are used for discrimi-
nating the type or the state of the disc accommodated in the
cartridge main bodies 205, 216, that is whether or not the
information signals can be recorded thereon. A mistaken
recording inhibiting member 214 is provided in the cartridge
main body 205 of the recording/reproducing disc cartridge
220 so as to be partially exposed to the above-mentioned
opposite lateral side, as shown in FIG. 38. The mistaken
recording inhibiting member 214 is movable for opening
and closing the discriminating openings 224 for changing
over the recordable/unrecordable discriminating state. The
lower lateral sides of each of the cartridge main bodies 205,
216 are formed with engagement recess 212 engaged by a
portion of a loading mechanism during loading of the disc
cartridges 220, 221, as shown in FIGS. 40 and 41.

In the lateral surface perpendicular to the lateral surface of
the cartridge main body 205 of the recording/reproducing
disc cartridge 220 mounting the shutter member 206, there
is formed a magneto-optical disc discriminating recess 211,
as shown in FIG. 40. In the lateral surface perpendicular to
the lateral surface of the cartridge main body 216 of the
replay-only disc cartridge 221 mounting the shutter member
217, there is formed a optical disc discriminating recess 218,
as shown in FIG. 41. The magneto-optical disc discriminat-
ing recess 211 and the optical disc discriminating recess 218
are of different depths and hence the magneto-optical disc
200 may be discriminated from the optical disc 200 based
upon such difference in depth.

The above described disc cartridges 220, 221 are inserted
into and taken out from the disc recording/reproducing
apparatus with the direction parallel to the direction of
movement of the shutter members 206, 217, as indicated by
arrow E in FIGS. 38 and 39, as the introducing direction.
Constitution of a Casing constituting the Main Body of the
Apparatus

The frame 1 of the recording and/or reproducing appara-
tus is formed as a framework delimiting the peripheral wall
of a casing constituting the main body of the apparatus, as
shown in FIGS. 21 and 22. On the front surface of the frame
1, there are movably mounted an ejection lever 116, a lock
lever 115 and a recording lever 186, as later explained, as
shown in FIGS. 21 and 22. The battery casing 8 is formed
of a synthetic material to a size capable of holding a battery
225 therein, and is screwed to the rear side of the frame 1.
The battery casing 8 is formed in its lateral surface with an
opening/closing lid 25 for opening or closing a battery
inserting/removing opening, as shown in FIG. 8. The battery
225 is introduced into or removed from the battery inserting/
removing opening. The battery 25 may be a rechargeable
secondary battery, such as a lithium ion battery, a lithium
hydrogen battery or a nickel-cadmium (Ni—Cd) battery,
enclosed in a container casing. Positive and negative termi-
nals are provided on the outer surface of the container
casing. In the interior of the battery casing 8, there is
mounted a power source terminal contacted by each elec-
trode terminal of the battery 225.

The outer cover 5, constituting the casing along with the
frame 1, is formed of, for example, synthetic material, and
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is substantially frame-shaped, as shown in FIGS. 23 and 34.
The outer cover 5 is mounted on the frame i for sheathing the
outer peripheral part of the frame i on the front surface of the
outer cover 5, there are movably mounted an ejection knob
17 engaged with an engagement lug 175 provided on one
end of the ejection lever 118 and a recording knob 18
engaged by an abutment lug 341 provided on the opposite
side of the recording lever 188. The ejection knob 17 when
slid causes a sliding of the ejection lever 116. The recording
knob 18 when slid causes a sliding of the recording lever
188. The recording knob 18 forms a part of the key input
section 15 and thrusts a recording start switch, not shown,
connected to the CPU 338, via the recording lever 188.

The lower cover 8, constituting the casing along with the
frame 1, is formed of metal as a substantially planar plate,
as shown in FIGS. 3 to 7. The lower cover is screwed to the
lower lateral side of the frame 1 and constitutes the lower
surface of the outer casing of the main body of the apparatus.

The casing constituting the main body of the apparatus
has connection jacks 38 to 40 for input/output of information
signals, as shown in FIGS. 3 and 4. These connection jacks
36 to 40 are connected to an electronic circuit formed on an
electronic circuit substrate.

Constitution of Disc Driving Unit

The base member 2 is formed of metal or the like material
substantially as a planar plate, as shown in FIGS. 15 to 17.
On the base member 2 is formed a disc driving unit 339. At
a mid portion on the lower surface of the base member 2 is
mounted a spindle motor 89 with its driving shaft directed
upwards. The driving shaft of the spindle motor 89 is
projected above the base member 2 via a through-hole
formed at a mid portion of the base member 2. A disc table
11 is mounted on the driving shaft of the spindie motor 89.
The disc table 11 is formed substantially as a disc on the
upper surface of which is formed a frusto-conical centering
member engaged in a chuck hole of the magneto-optical disc
200 or the optical disc 201. On the upper surface of the disc
table 11 provided with the centering member, there is
provided a magnet for attracting a chuck plate 202. When the
mid portion of the magneto-optical disc 200 or the optical
disc 201, inclusive of the chuck hole 204, is set on the disc
table 11, the centering member is fitted in the chuck hole
204, at the same time as the chuck plate 202 is attracted by
the magnet for holding the magneto-optical disc 200 or the
optical disc 201 in position. At this time, the magneto-
optical disc 200 or the optical disc 201 is positioned with the
center of the chuck hole 204 aligned with the center axis of
the driving shaft of the spindle motor 89. The spindle motor
89 produces the rotation of the magneto-optical disc 200 or
the optical disc 201 along with the disc table 11.

The optical pickup 10 is mounted on the base member 10
having an optical block within which there are enclosed a
semiconductor laser as a light source, a light receiving
element such as a phototransistor, various optical devices for
guiding a light beam outgoing from the semiconductor laser
or an objective lens 130. The optical pickup 10 converges
the light beam emanated from the semiconductor laser via
the optical devices and the objective lens 130 on the signal
recording layer of the magneto-optical disc 200 or the
optical disc 201. The optical pickup 10 also guides the return
light of the light beam radiated on the magneto-optical disc
200 or the optical disc 201 to the light receiving element via
the objective lens 130 and the optical devices for detection
by the light receiving element. The optical pickup 10 detects
the light volume and the angle of rotation of the polarized
light from the return light of the magneto-optical disc 200 or
the optical disc 201 in order to read information signals
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recorded on the magneto-optical disc 200 or the optical disc
201. '

The optical pickup 10 is positioned on one side of the
spindle motor 89 and movably mounted via a pair of guide
shafts 122, 123 parallel to each other on the lower surface of
the base member 2, as shown in FIGS. 15 to 17. The optical
pickup 10 is guided by these guide shafts 122, 123 so as to
be moved towards and away from the spindle motor 89. The
optical pickup 10 has the objective lens 130 exposed to
above the base member 2 via a through-hole formed in the
base member 2. The objective lens 130 faces the signal
recording surface of the magneto-optical disc 200 or the
optical disc 201. That is, the optical pickup 10 takes charge
of radiation of the light beam for recording the information
signals on the magneto-optical disc 200 held by and rotated
on the disc table 11 and the readout of information signals
recorded on the magneto-optical disc 200 or the optical disc
201.

On the lower surface of the base member 2, there is
mounted an optical pickup feed motor 124 for feeding the
optical pickup 10 under guidance by the guides shafts 122,
123, as shown in FIGS. 15 to 17. A driving gear 125 is
mounted on a driving shaft of the optical pickup feed motor
124. The driving gear 125 meshes with a speed-reducing
transmission gear 126 rotatably supported on the lower
surface of the base member 2. The speed-reducing trans-
mission gear 126 meshes with a follower gear 127 mounted
on one end of a screw shaft 121 rotatably mounted on the
lower surface of the base member 2 parallel to the guide
shafts 122, 123, and causes the screw shaft 121 to be rotated
about its axis via the follower gear 127. The screw shaft 121
has a male threaded portion on its outer peripheral surface
meshing with the optical block of the optical pickup 10. That
is, when the pickup feed motor 124 is run in rotation, the
screw shaft is run in rotation for moving the optical pickup
10 along the guide shafts 122, 123,

In the vicinity of the spindle motor 89, there is mounted
an inner peripheral position detection switch 128 which is
pushed and actuated by the optical block of the optical
pickup 10 when the optical pickup 10 is closest to the
spindle motor 89 within the range of movement of the
optical pickup 10, that is when the optical pickup 10 is at the
radially innermost position of the magneto-optical disc 200
or the optical disc 201, as shown in FIGS. 15 to 17.

On the upper surface of the base member 2, there are
implanted paired positioning pins, that is a forward posi-
tioning pin 70 and a rear positioning pin 342, at offset
positions near the forward and rear edges of the base
member 2, as shown in FIGS. 15 to 17. The forward
positioning pin 70 is substantially frusto-conical and tapered
towards its distal end, as shown in FIG. 20. The rear
positioning pin 342 is similarly substantially frusto-conical
in profile. When the recording/reproducing disc cartridge
220 or the replay-only disc cartridge 221 is set on the
loading unit on the cartridge main body 205 or 216, these
positioning pins 70, 342 are engaged in positioning holes
209, 210 formed in the cartridge main body 205 or 216 for
positioning the disc cartridge 220 or 221 with respect to the
base member 2. At an offset position near the forward edge
of the base member 2, there is formed a height position
setting boss 71, as shown in FIGS. 12 and 20. The height
position setting boss 71 is formed by extending a part of the
base member 2 upwards. The height position setting boss 71
is caused to bear against the lower major surface of the
cartridge main body 205 or 216 set on the base member 2 for
positioning the cartridge main body 205 or 216. Below the
height position setting boss 71 is mounted a cartridge
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loading detection switch 72. The cartridge loading detection
switch 72 has a pusher 73 projected above the upper surface
of the height position setting boss 71 via a through-hole
formed in the height position setting boss 71. When the
lower major surface of the cartridge main body 205 or 216
is caused to bear against the upper surface of the height
position setting boss 71, the cartridge loading detection
switch 72 has its pusher 73 thrust by the major surface for
detecting that one of the disc cartridges 220, 221 has now
been loaded.

In the vicinity of the cartridge loading detection switch 72
provided on the base member 2, there are mounted plural
discrimination switches 107,108 for detecting the discrimi-
nation holes 224 formed in the disc cartridge 220 or 221.
These discrimination switches 107, 108 are thrust when the
discrimination holes 224 are of shallow depth and are not
thrust if these holes are of deeper depth.

On the base member 2, when the disc cartridge 220 or 221
is set on the cartridge loading unit, the cartridge main body
205 or 216 is positioned by the positioning pins 70, 342 and
the height position setting boss 71, both in the horizontal
direction and in the height direction, while the magneto-
optical disc 200 or the optical disc 201 is held in position on
the disc table 11. At this time, the cartridge loading detection
switch 72 detects the loading of the disc cartridge 220 or
221, while the discrimination switches 107, 108 detect the
state of the discrimination holes 224. The cartridge loading
detection switch 72 is connected as a switch A to the CPU
338, as shown in FIG. 36.

When the disc cartridge 220 or 221 is loaded in position
on the cartridge loading unit, the magneto-optical disc 200
or the optical disc 201 is enabled to be rotated within the
cartridge main body 205 or 216 without being contacted
with the inner wall of the cartridge main body 205 or 216.
Arrangement for Supporting the Magnetic Head

On the optical pickup 10 is mounted a magnetic head 13
via a connecting arm 12, a magnetic head supporting plate
132 and a magnetic head supporting arm 77, as shown in
FIGS. 12 to 14, 18 and 19.

The connecting arm 12 is substantially L-shaped and has
its one end mounted on the optical block of the optical
pickup 10 by set screws 119, 119, while having its other end
directed upwards at the rear end of the optical block, as
shown in FIG. 13. The other end of the connecting arm 12
is located more rearwardly than the rear edge of the base
member 2, as shown in FIGS. 18 and 19, and is moved
together with the optical pickup 10 without being abutted
against the base member 2. The connecting arm 12 has its
other end projected above the upper surface of the base
member 2. In the vicinity of the other upper end of the
connecting arm 12 is rotatably mounted a rear edge portion
of the magnetic head supporting plate 132 via a pivot 74.
The magnetic head supporting plate 132 has its forward side
directed forwards, and has the forward edge rotatable in a
direction towards and away from the base member 2, as
shown in FIGS. 12 to 14. A positioning lug 87 is projected
from near the other end of the connecting arm 12. The
positioning lug 87 is located above the positioning arm 75
and positioned by having its downward travel inhibited on
abutment against the end region of the positioning arm 75,
as shown in FIGS. 12 to 14. A magnetic head supporting arm
77 is supported by having its distal end directed forwards
and has a portion near its distal end bent in the lateral
direction as shown in FIGS. 12 to 14. A gimbal spring 79 has
its proximal end mounted on the magnetic head supporting

plate 132. The magnetic head 13 is mounted on the distal end .

of the gimbal spring 79, part of which is bent to form a
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retention support 117. The retention support 117 is engaged
with the bent portion in the vicinity of the distal end of the
magnetic head supporting arm 77, as shown in FIGS. 12 to
14.

The magnetic head 13, thus supported, is located above
the objective lens 130 of the optical pickup 10, and faced by
the optical pickup 10. The magnetic head 13 is also movable
in the up-and-down direction for being contacted with or
separated from the base member 2, by the magnetic head
supporting plate 132 being rotated relative to the connecting
arm 12. The magnetic head 13 is also positioned in the
downward direction by abutment of the positioning lug 87
with the positioning arm 75. A torsion coil spring 76 is
placed around one end of the pivot 74. The torsion coil
spring 76 has its coil part interposed between the proximal
portion of the positioning arm 75 and the magnetic head
supporting plate 132, while having its arm sections retained
by the positioning arm 75 and the magnetic head supporting
plate 132, as shown in FIGS. 12 to 14. Thus the torsion coil
spring thrusts magnetic head supporting plate 132 towards
the opposite lateral side of the connecting arm 12 for lateral
positioning of the magnetic head supporting plate 132, while
rotationally biasing the magnetic head supporting plate 132
relative to the connecting arm 12 in a direction in which the
magnetic head 13 is moved downwards. The magnetic head
13 is fed with electric current via a flexible printed circuit
board 133 extended between the proximal ends of the
magnetic head 13 and the magnetic head supporting arm 77.
Constitution of Cartridge Holder

On the upper surface of the base member 2 is mounted a
cartridge holder 3 into which is introduced the disc cartridge
220 or 221. In order to allow the disc cartridge 220 or 221
to be inserted from the forward side and to hold thus inserted
disc cartridge 220 or 221, the cartridge holder 3 has a top
plate, left-hand and right-hand sidewall sections 149, 150
depending from both lateral side edges of the top plate and
support pieces 151, 152 bent inwards from the lower ends of
the sidewall sections, as shown in FIGS. 12 to 14, 18 and 19.
The cartridge holder 3 is formed by bending a one-piece
metal sheet material. With the cartridge holder 3, the disc
cartridge 220 or 221 is introduced from the forward side
opening into a space between the lower sidewall sections
149, 150 below the top plate in a direction indicated by
arrow in FIG. 8 so as to be held and supported at lateral
sections of the lower major surface thereof. At this time, the
disc cartridge 200 or 201 has the lower major surface facing
downwards, substantially in its entirety, with the chuck
aperture 213, aperture for the optical pickup 222, positioning
holes 209, 210 and the discriminating holes 224 facing the
lower side of the cartridge holder 3.

At a mid portion of one of the sidewall section 150 of the
cartridge holder 3, there is protuberantly mounted a shutter
opening piece 136, directed towards the inner side of the
cartridge holder 3, as shown in FIGS. 18 and 19. When the
disc cartridge 220 or 221 is inserted into the cartridge holder
3, the shutter opening piece 136 is caused to bear against the
forward end face of the connecting web portion or support-
ing portion of the shutter member 206 or 217 for moving the
shutter member 206, 217 as the disc cartridge 220 or 221 is
introduced into the cartridge holer 3 for opening the aper-
tures 213, 222, 223 formed in the cartridge main body 205
or 218. On the forward lateral side of the sidewall section
150 of the cartridge holder 3, there is provided a shutter
closure member 135 of an elastic material, such as a plate
spring, for extending towards the inside of the cartridge
holder 3, as shown in FIGS. 18 and 19. When the disc
cartridge 220 or 221 is introduced into the cartridge holder
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3, the shutter closure member 135 is engaged in a shutter
closure opening 208 of the shutter member 206 or 217 and,
when the disc cartridge 220 or 221 is extracted from the
cartridge holder 3, shifts the shutter member 206 or 217 in
a direction of closing the apertures 213, 222, 223 formed in
the cartridge main body 205 or 216.

A pair of retention springs 134, 137 are mounted on both
sides on the rear lateral side of the top plate of the cartridge
holder 3. Each of the retention springs 134, 137 has its
proximal end secured to the upper surface of the top plate
while having its proximal end directed towards the rear. The
foremost parts of these retention springs 134, 137 are
projected via through-holes 138, 139 formed in both sides on
the rear lateral side of the top plate towards below the top
plate, that is into the inside of the cartridge holder 3, as
shown in FIGS. 18 and 19. Thus the retention springs 134,
137 thrust and support the upper major surface of the disc
cartridge 220 or 221 introduced into the cartridge holder 3.

On both rear lateral sides of the cartridge holder 3 are
mounted left-hand and right-hand side pivots 86, 86 having
their axes running parallel to the rear edge of the cartridge
holder 3. These pivots 86, 86 are passed through left-hand
and right-hand side bearing members 98, 90 mounted near
the rear side of the base member 2, as shown in FIGS. 15 to
17, so that the cartridge holder 3 is supported for rotation
about these pivots 86, 86 as the center of rotation. When the
disc cartridge 220 or 221 is introduced into and held by the
cartridge holder 3 which is rotated upwards so as to be
spaced apart from the base member 2, as shown in FIG. 12,
and subsequently the cartridge holder 3 is rotated down-
wards as shown in FIG. 13 so as to be set on the base
member 2, the disc cartridge 220 or 221 held by the cartridge
holder is loaded in the cartridge loading position on the base
member 2. Thus the disc cartridge 220 or 221, loaded on the
base member 2, is thrust towards and supported by the
retention springs 134, 137,

The magnetic head supporting plate 132 and the magnetic
head supporting arm 77 are positioned above the cartridge
holder 3. In the top plate of the cartridge holder 3, there is
bored a through-hole 140 in register with the range of
possible movement of the magnetic head supporting arm 77
and the gimbal spring 79 accompanying the movement of
the optical pickup 10, as shown in FIGS. 18 and 19. That is,
the magnetic head 13 faces the upper surface of the disc
cartridge 220 or 221 held within the cartridge holder 3 via
the through-hole 140.

On a lateral surface, that is an outer surface of the sidewall
section 150 of the cartridge holder 3, a first click stop link
24 has its proximal end rotatably mounted via a pivot 318,
as shown in FIGS. 28 to 30. The first stop clink link 24 has
its distal end directed forwards and is rotatably mounted on
a click stop lever 23 movably mounted near a lateral edge on
the upper surface of the base member 2. That is, the click
stop lever 24 has its longitudinal direction as the fore-and-aft
direction and has a support pin 322 set on the base member
2 introduced into an oblong hole 323 having its long axis
extending in the longitudinal direction so that the click stop
lever 24 is slidable in the fore-and-aft direction. The click
stop lever 23 has a supporting piece 320 bent upwards and
the first click stop link 24 has its distal end mounted via a
pivot 328 relative to the supporting piece 320. The foremost
end of the first stop link 24 beyond the pivot 328 is formed
with a click stop protrusion 319, while the supporting piece
320 is formed with a click stop groove 321.

When the cartridge holder 3 is rotated upwards as indi-
cated by arrow G in FIG. 29, the click stop lever 23 is slid
rearwards via the first click stop link 24, as indicated by
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arrow I in FIG. 29. The click stop boss 319 is then moved
from above the supporting piece 320 as indicated by arrow
H in FIG. 29 to laterally of the supporting piece 320 while
elastically deforming the distal end of the first click stop link
24. When the cartridge holder 3 is rotated halfway, the click
stop boss 319 is engaged in the click stop groove 321. The
cartridge holder 3 is held at this time at a position spaced
apart from the base member 2, as shown in FIG. 30. When
the cartridge holder 3 is rotated towards the mechanical
chassis in a direction opposite to that shown by arrow G in
FIG. 29, the click stop boss 319 is disengaged from the click
stop groove 321 so that the click stop lever 23 is slid in a
forward direction indicated by arrow J in FIG. 29 and thus
restored to its initial position.

Disc Cartridge Ejection Mechanism

On the rear side on the upper surface of the base member
2, there is mounted a disc cartridge ejection mechanism for
ejecting the disc cartridge 220 or 221 so far held in the
cartridge holder 3 in a forward direction. The disc cartridge
ejection mechanism has a cartridge ejection lever 302 rotat-
ably mounted on the rear side of the base member 2 and an
ejection lever lock lever 309. for locking the cartridge
ejection lever 302 at the rear position, as shown in FIG. 28.

The cartridge ejection lever 302 has its proximal end
projected below the base member 2 via a through-hole 304
formed near the rear edge of the base member 2 and has its
proximal end supported via a pivot 303 for rotation relative
to the lower surface of the base member 2. An engagement
Iug 307 is formed on the lower edge of a mid portion of the
cartridge ejection lever 302 for extending downwards into
an arcuate slit 308 formed in the base member 2. The
cartridge ejection lever 302 has its range of rotation delim-
ited by a slit 308 so that it is rotatable from a position in
which its distal end is directed obliquely forwards to a
position in which the distal end is directed laterally along the
rear edge of the base member 2. A tension coil spring 129 is
mounted between a spring retainer 305 provided on the
proximal end of cartridge ejection lever 302 and a spring
retainer lug 306 provided on the lower surface of the base
member 2. The tension coil spring 129 rotationally biases
the distal end of the cartridge ejection lever 302 in a forward
direction as indicated by arrow K in FIG. 28.

The ejection lever lock lever 309 is supported laterally
slidably by supporting pins 310, 311 implanted on the upper
surface of the base member 2, as shown in FIG. 28. The
ejection lever lock lever 309 has its one end facing the rear
end of a lock release spring 324 mounted on the click stop
lever 23 for being extended rearwards from the click stop
lever 23, while having its other end facing the rear end of a
slit 308 engaged by the engagement lug 307. The lock
release spring 324 has its rear end elastically deflectable
upwards and has its rear end portion located on the upper
surface of the ejection lever lock lever 309. The lock release
lever 324 has its rear end as a tapered portion 325 inclined
towards one lateral side and having a cut-out 326 opened
towards one lateral side and an inclined edge 327 provided
at the rear edge of the cut-out 326. The other end of the
ejection lever lock lever 309 is formed with a tapered portion
316 inclined towards the engagement lug 307. The ejection
lever lock lever 309 is biased towards the opposite lateral
side as indicated by arrow M in FIG. 28, that is towards the
slit 308, by a tension coil spring 315 mounted between a
spring retainer 313 and a spring retainer lug 313 provided on
the base member 2.

In an initial state of the cartridge ejection mechanism, in
which the cartridge holder 3 is positioned towards the base
member 2, as shown in FIG. 28, the cartridge ejection lever
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302 is located forwards, while the lock release spring 324
and the clock stop lever 23 are also located forwards. When
the cartridge holder 3 is rotated upwards as indicated by
arrow N in FIG. 28, the lock release spring 324 is moved
rearwards as indicated by arrow P in FIG. 28. At this time,
the lock release spring 324 thrusts the lock release pin 317
towards one lateral side by its tapered portion 325 for sliding
the ejection lever lock lever 309 towards a lateral side
against the bias of the tension coil spring 315. When the
cartridge holder 3 is rotated to a pre-set angle, the lock
release spring 324 shifts the cut-out 326 to a position
registering with the lock release pin 317. The ejection lever
lock lever 309 causes the lock release pin 317 to be intruded
into the cut-out 326 so that the initial state is again estab-
lished.

‘When the disc cartridge 220 or 221 is introduced into the
cartridge holder 3, the disc cartridge 220 or 221 thrusts the
foremost part of the cartridge ejection lever 302 for rotating
the cartridge ejection lever 302 in a direction opposite to that
indicated by arrow K in FIG. 28 against the bias of the
tension coil spring 129. When the cartridge ejection lever
302 is rotated rearwards, the engagement lug 307 thrusts the
tapered portion 316 formed at the opposite end of the
ejection lever lock lever 309 for sliding the ejection lever
lock lever 309 towards the above-mentioned lateral side.
The ejection lever lock lever 309 is slid once towards the
above-mentioned lateral side as indicated by arrow Q in
FIG. 28. However, when the disc cartridge 220 or 221 is
fully introduced into the cartridge holder 3, and the cartridge
ejection lever 302 reaches the rear position, the engagement
lug 307 reaches a position further rearward than the opposite
lateral side of the ejection lever lock lever 309, so that the
initial position is again established. The cartridge ejection
lever 302 is locked at the rear position.

When the cartridge holder 3 is rotated towards the base
member 2, the lock release lever 324 is moved forwards as
it is elastically deformed towards the upper side, with the
inclined edge 327 in sliding contact with the upper end of the
lock release pin 317, as shown in FIG. 30. Consequently, the
ejection lever lock lever 309 is not slid. If the cartridge
holder 3 holds at this time the disc cartridge 220 or 221, the
disc cartridge 220 or 221 is held within the cartridge holder
3 and moved in this state towards the base member 2.

‘When the cartridge holder 3 holding the disc cartridge 220
or 221 is rotated upwards away from the base member 2, the
ejection lever lock lever 309 is slid once towards the
above-mentioned lateral side during the rotation of the
cartridge holder 3 as indicated by arrow Q in FIG. 28. When
the ejection lever lock lever 309 is slid in this manner
towards the above-mentioned lateral side, the ejection lever
lock lever 309 is unlocked so that the cartridge ejection lever
302 is rotated forwards as indicated by arrow K in FIG. 28,
under the bias of the tension coil spring 129, for ejecting the
disc cartridge 220 or 221 forwardly of the cartridge holder
3.

Constitution of Lifting the Magnetic Head

With the present recording and/or reproducing apparatus,
the lifting of the magnetic head 13 is taken charge of by a
magnetic head lifting plate 20 mounted on the upper surface
of the cartridge holder 3 and a magnetic head lifting lever 94
mounted on the lower surface of the base member 2 for
sliding a transmission lever 19.

The magnetic head lifting plate 20 is mounted below the
magnetic head supporting arm 77 and the gimbal spring V9
for closing the rear portion of a cut-out 140, as shown in
FIGS. 12 to 14, 18 and 19. The magnetic head lifting plate
20 has its rear edge portion rotatably supported via pivot 78
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relative to the top plate of the cartridge holder 3 so that its
forward side is movable in the vertical direction. When
rotated upwards, the magnetic head lifting plate 20 thrusts
the gimbal spring 79 towards the magnetic head supporting
arm 77, while rotating the gimbal spring V9 and the mag-
netic head supporting arm 77 about the pivot 74 as the center
of rotation, as shown in FIGS. 12 an 13. When rotated
downwards, the magnetic head lifting plate 20 has a portion
of its forward edge abutted against the top plate of the
cartridge holder 3 so as to be positioned substantially in flush
with the top plate. At this time, the magnetic head supporting
arm 77 is rotated downwards until the positioning lug 87 is
caused to bear against the positioning arm 75. On the other
hand, the gimbal spring 79 is lowered below the magnetic
head supporting arm 77 until an engagement support 117 is
hung from the bent distal end of the magnetic head support-
ing arm 77. Thus the distance L, from the lower surface of
the magnetic head 13 as far as the upper surface of the
magnetic head supporting arm 77 as shown in FIG. 13 is
shorter than the distance L, from the lower surface of the
magnetic head 13 as far as the upper surface of the magnetic
head supporting arm 77 when the magnetic head lifting plate
20 has been rotated downwards, as shown in FIG. 14. The
magnetic head lifting plate 20 has its proximal end rotation-
ally biased downwards by the foremost part of a plate spring
141 mounted by a mounting pin 142 on the upper surface of
the cartridge holder 3. That is, the plate spring 141 has its
foremost part set on the magnetic head lifting plate 20, as
shown in FIG. 13.

The transmission lever 19 is mounted on the opposite
lateral side on the upper surface of the cartridge holder 3 for
sliding in the fore-and-aft direction, as shown in FIGS. 13
and 14. The transmission lever 19 has parallel support
grooves 146, 147 engaged by support pins 143, 144, pro-
jected on the upper surface of the cartridge holder 3,
respectively. The transmission lever 19 has a lifting lug 80
at its lateral side, that is a portion thereof located at a mid
part of the cartridge holder 8 for facing the opposite lateral
side of the magnetic head lifting plate 20. The forward end
of the lifting lug 80 is a tapered portion 81 inclined upwards.
The lower surface on the opposite lateral side of the mag-
netic head lifting plate 20 is formed with an inclined surface
82 registering with the lifting lug 80. The inclined surface 82
is formed as a rearwardly inclined tapered portion by having
a portion of the magnetic head lifting plate 20 segmented
and bent in the upward direction.

‘When shifted towards the front side from the rear side, the
transmission lever 19 causes the lifting lug 80 to be intruded
into a space between the magnetic head lifting plate 20 and
the upper surface of the cartridge holder 3 as the tapered
portion 81 has a sliding contact with the inclined surface 82
of the magnetic head lifting plate 20. The magnetic head
lifting plate 20 is rotated upwards against the bias of the
plate spring 141, as shown in FIG. 13. When moved from the
front side towards the rear side, the transmission lever 19
causes the lifting lug 80 to be receded rearwards via a space
between the magnetic head lifting plate 20 and the upper
surface of the cartridge holder 3 as the tapered portion 81 has
a sliding contact with the inclined surface 82 of the magnetic
head lifting plate 20. This rotates the magnetic head lifting
plate 20 downwards under the bias of the plate spring 141
for re-establishing the initial position. The transmission
lever 19 has a connecting arm 83 at its opposite lateral side
for depending towards the base member 2, as shown in
FIGS. 12 to 14. The connecting arm 83 is protruded below
the base member 2 via a through-hole 84 formed near the
opposite lateral side of the base member 2.



