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DISC RECORDING AND/OR REPRODUCING APPARATUS 

AND OPTICAL PICKUP APPARATUS 

BACKGROUND 

1. Field of the Invention 

The present invention relates to a disc recording and/or 

reproducing apparatus and an optical pickup apparatus, 

particularly relates to a disc recording and/or reproducing 

apparatus and an optical pickup apparatus provided with 

constitution for preventing an objective lens from-being 

contaminated. 

2. Background of the Invention 

For example, in equipment (he~einafter, called an 

optical disc drive} for reading information recorded on an 

optical disc or recording information on an optical disc by 

-radiating ·a laser beam on an optical disc of a compact disc 

(CD) player and others, an optical pickup apparatus provided 

with-various optical components such as an objective lens, a 

beam splitter and a laser diode is used. 

In the above optical pickup apparatus, the positional 

relationship among_ each optical component and optical 

characteristics are strictly adjusted so that a laser beam is 

a beam spot with desired size and irradiates the recording 
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surface of an optical disc. 

In an optical disc drive using the above optical pickup 

apparatus, a malfunction caused by the optical pickup 

apparatus occurs very frequently. That is, as information 

cannot be reproduced or recorded from/on an optical disc and 

an error occurs in reading information required for 

controlling the relative position of an optical pickup 

apparatus to an optical disc because dust and others which 

get into an optical disc drive adhere on the surface of an 

optical component such as an objective lens of an optical 

pickup apparatus and these deteriorate the optical 

characteristics of the optical component, most of such 

malfunctions are caused. 

Therefore, to prevent such a malfunction, there is a 

method of preventing dust and others from adhering on an 

optical pickup apparatus or a method of constituting so that 

dust and others are difficult to adhere on an optical pickup 

apparatus by sealing an optical disc drive as much as 

possible to prevent dust and others from getting into the 

optical disc drive from outside. The above method may be 

used for equipment constituted by only an optical disc drive, 

however, some equipment in which an optical disc drive and 

another device are combined cannot be sealed because of heat 



3 
release and the above method is not general. 

There is also a method of covering optical components 

when an optical ~ickup apparatus is not used, for example 

when an optical pickup apparatus is ·moved outside ..the 

outermost position of a~ optical disc. However, in the above 

method, a drive mechanism and others for opening and closing 

a cover are required to be all newly designed, the cost is 

increased and the realization is difficult because a drive 

mechanism for opening and closing the above cover is required 

to be added and distance in which an optical pickup apparatus 

is moved is extended. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 

provide an optical disc recordi.ng and/ or reproducing 

apparatus which resolves the above-mentioned problem. 

It is another object of the present invention to provide 

an optical pickup apparatus used for recording and/or 

reproduction of an optical disc which resolves the 

above-mentioned problem. 

According to the present.invention, there is provided an 

optical disc recording and/or reproducing apparatus including 

a 
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carrier mechanism, an optical pickup apparatus, a shutter and 

a moving mechanism. The carrier mechanism carries a disc 

inside and outsid~ the optical disc recording and/or 

reproducing apparatus. The optical pickup apparatus radiates 

a beam on a disc carried by the carrier mechanism. The 

optical pickup apparatus is provided with an objective lens. 

The shutter exposes or covers the upper side of the objective 

lens by opening or closing. The shutter is provided on the 

optical pickup apparatus so that the shutter can be moved 

between a first position for exposing the upper side of the 

objective lens and a second position for covering the upper 

side of the objective lens. The moving mechanism moves the 

shutter between the first and second positions, interlocking 

the shutter with recording and/or reproducing operation. 

According to the present invention, there is provided an 

optical pickup apparatus used for recording and/or 

reproduction of an optical disc including an objective lens, 

a shutter, a feed mechanism and a moving mechanism. The 

objective lens focuses beams on a disc. The shutter exposes 

or covers the upper side of the objective lens by opening or 

closing. The shutter is provided so that it can be moved 

between a first position for exposing the upper side of the 

objective lens and a second position for covering the upper 
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side of the objective lens. The feed mechanism moves the 

optical pickup apparatus in the direction of the radius of a 

disc. The movinq mechanism moves the shutter between the 

first and second positions, reacting the shutter against the 

operation of the feed mechanism. 

According to the present invention, there is provided an 

optical disc recording and/or reproducing apparatus including 

a carrier mechanism, a chassis, a shutter and a lifting 

mechanism. The carrier mechanism carries a disc inside and 

outside the optical disc recording and/or reproducing 

apparatus. The chassis is provided with an optical pickup 

apparatus and a disc rotating mechanism. The optical pickup 

apparatus is provided with an objective lens and radiates 

beams on a disc carried by the carrier mechanism with beams 

focused by the objective lens. The disc rotating mechanism 

rotates a disc carried by the carrier mechanism. The shutter 

exposes or covers the upper side of the objective lens by 

opening or closing. The shutter is provided on the optical 

pickup apparatus so that the shutter can be moved between a 

first position for exposing the upper side of the objective 

lens and a second position for covering the upper side of the 

objective lens. The lifting mechanism lifts or lowers the 

chassis between a lifted position for rotating a disc carried 
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by the carrier mechanism by the disc rotating mechanism and a 

lowered position for separating the disc rotating mechanism 

from a disc carr~ed by the carrier mechanism. When the 

chassis is located in a lowered position at least-by the 

lifting mechanism, the shutter is located in the second 

position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan showing a state in which the mechanical 

chassis of a disc player as a disc recording and/or 

reproducing apparatus equivalent to a first embodiment 

according to the p~esent invention is located in a lifted 

position and a shutte+ is located in an open position; 

Fig. 2 is a plan showing a state in which the mechanical 

chassis of the disc player equivalent to the first embodiment 

is located in a lowered position and a shutter is located in 

a closed position; 

Fig. 3 is a side view showing schematic constitution 

when the mechanical chassis of the disc player equivalent to 

the first embodiment is lowered and a disc tray is pulled 

out; 

Fig. 4 is a side view showing schematic constitution 

when 
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the mechanical chassis of the disc player equivalent to the. 

first embodiment is lifted and a disc tray is housed; 

Fig. 5 is a side view enlarging the main part when the 

mechanical chassis is located in a lifted position; 

Fig. 6 is a side view enlarging the main part when the 

mechanical chassis is located in a lowered positio~; 

Fig. 7 is a bottom view showing the shutter in the first 

embodiment; 

Fig. 8 is a plan showing a case body; 

Fig. 9 is a plan showing a state in which the optical 

pickup apparatus of a disc player.as a disc recording and/or 

reproducing apparatus equivalent to a second embodiment 

according to the present invention is located in the 

innermost position and a shutter is located in a closed 

position; 

Fig.· 10 is a plan showing a state in which the optical 

pickup apparatus of the disc player as the disc recording 

.and/or reproducing apparatus equivalent to the second 

embodimen~ according to the present invention is located in 

the innermost position and the shutter is located in an open 

position; 

Fig. 11 is a plan showing a state in which the optical 

pickup apparatus of the disc player as the disc recording 
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and/or reproducing apparatus equivalent to the second 

embodiment according to the present invention is located in 

the outermost pos~tion and the shutter is located in an open 

position; 

Fig. 12 is the side view of the main part showing a 

state in which the optical pickup apparatus is located in the 

innermost position and the shutter is located in a closed 

position; 

Fig. 13 is the side view of the main part showing a 

state in which the optical pickup apparatus is located in the 

·innermost position and the shutter is located in an open 

position; 

Fig. 14 is the side view of the main part showing a 

state in which the optical pickup apparatus is located in the 

outermost position and the shutter is located in an open 

position; 

Fig. 15 is a side view showing schematic constitution 

when the mechanical chassis of the disc player equivalent to 

the second embodiment is lowered and a disc tray is pulled 

out; 

Fig. 16 is a side view showing schematic constitution 

when the mechanical chassis of the disc player equivalent to 

the 
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second embodiment is lifted and a disc tray is housed; 

Fig. 17 is a bottom view showing the shutter in the 

second embodiment;; 

Fig. 18 is a plan showing the constitution of_ a slider; 

Fig. 19 is a plan showing the constitution of the 

optical pickup apparatus; and 

Fig. 20 is an enlarged sectional view viewed along a 

line XII-XII in Fig. 19. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to drawings, a disc recording and/or 

reproducing apparatus equivalent to embodiments according to 

the present invention will be described in detail below. In 

each embodiment described below, the disc recording and/or 

reproducing apparatus will be described, giving a dj,sc player 

for reproducing an optical disc such as a compact disc as an 

example. First, referring to.Figs. 1 to 8, a disc player 

equivalent to a first embodiment according to the present 

invention will be described. 

First Embodiment 

The disc player 1 is provided with a disc tray 40 and a 

mechanical chassis 3 as shown in Figs. 3 and 4. The disc 

tray 40 is moved between a position protruded from the 
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opening of a housing 2 and a position housed in the housing 

2. An optical disc is loaded onto the disc loading part not 

shown of the disc. tray 40 or ejected from the disc loading . 
part in a state in which the disc tray 40 is protrpded from 

the housing as shown in Fig.3. An optical disc carried by 

the disc tray 40 is chucked on a disc table described later 

by a chucking mechanism not shown in a position in which the 

disc tray 40 is housed in the housing 2 as shown in Fig. 4, 

the disc table is rotated and data is read from the optical 

disc by the optical pickup apparatus described 

later. 

A mechanical chassis 3 is arranged inside the housing 2 

of the disc player 1 as shown in Fig. 3. The rear end of 

mechanical chassis 3 is supported by the housing 2 so that 

the mechanical chassis can be turned, that is, when the 

mechanical chassis is shifted utilizing the rear end thereof 

as a supporting point for turning from a state in which the 

operation, that is, reproduction is stopped including when 

the disc tray 40 is loaded and unlqaded to a state in which 

the operation, that is, reproduction is executed or when the 

mechanical chassis is shifted reversely, the mechanical 

chassis is supported so that the front end which functions as 

a turned end of the mechanical chassis is vertically moved 
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and· the mechanical chassis can be turned. The lifting and 

carrier mechanisms carry the disc tray 40 between a position 

in which the disc; tray is pulled out from the housing 2 and a 

position in which the disc tray is housed in the housing 2 

and move the mechanical chassis 3 vertically. The above 

lifting and carrier mechanisms are provided with a cam 

rotated by a motor~ A gear for carrying the disc tray 40 by 

engaging a cam groove for vertically moving the mechanical 

chassis 3 by being fitted to the mechanical chassis 3 and a 

rack provided on the rear surf ace of the disc tray 40 is 

formed on the external surface of this cam. After the disc 

tray 40 is carried to, for example a position in which it is 

housed in the housing 2 by the gear of the cam and the rack 

of the disc tray 40, the cam is. further rotated and the 

mechanical chassis 3 is lifted by the cam groove as described 

later. To carry the disc tray 40 to a position in which it 

is pulled out from the housing 2, first the mechanical 

chassis 3 is lowered by the cam groove of the cam and the 

disc tray 40 is carried by the gear and the rack of the 

tray 40 by the further rotation of the cam. A state shown in 

Fig. 3 is a state in which the lowering of the mechanical 

chassis 3 is completed, that is, a state in which the 

operation of the mechanical chassis 3 is stopped and a state 
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in which the disc tray 40 is loaded and unloaded, a state 

shown in Fig. 4 is a state in which the lifting of_ the 

mechanical chassis 3 is completed, that is, a state in which 

the mechanical chassis 3 is operated. For a mecha~ism for 

carrying the disc tray 40 and vertically moving the 

mechanical chassis 3, refer to Japanese laid open patent No. 

2-66772, U.S. patent No. 5172361 and others. 

A disc table 4 rotated by a spindle motor not shown is 

provided on the upper surface of the part close to the front 

end of the mechanical chassis 3. An opening 5 which is 

substantially in the shape of a rectangle longer back and 

forth is provided in the center of the upper surface of the 

mechanical chassis 3. 

An optical pickup apparatus 6 is arranged on the side of 

the upper surface of the mechanical chassis 3 and in the 

opening 5 so that the optical pickup apparatus 6 can be moved 

in the direction of the radius of a disc shown by arrows A 

and B in Fig. 1 by a feed mechanism 8, being guided by a feed 

shaft 7. The feed mechanism 8 consists of a pinion 11 and 

others driven by a motor not shown engaged with a rack 10 

provided on the right side of a base 9 of the optical pickup 

apparatus 6 as shown in Fig. 20 and the optical pickup 

apparatus 6 is moved back and forth according to the rotation 
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of the pinion 11. The optical pickup apparatus 6 is located 

in the outermost position of an optical disc when the optical 

pickup apparatus is moved to the rearmost position of the 

mechanical chassis 3 in the direction shown by an qrrow A in 

Fig. 1, that is, to the upper end of the opening 5 in Fig. 1 

and on the contrary, located in the innermost position of the 

optical disc when the optical pickup apparatus is moved to 

the forwardest position of the mechanical chassis 3 in the 

direction shown by an arrow B in Fig. 1, that is, to the 

lower end of the opening 5 shown in Fig. 1. ·The optical 

pickup apparatus 6 is normally located in the innermost 

position of an optical disc when reproducing operation is 

started and ended. 

The optical.pickup apparatus _6 consists of various 

optical components such as an objective lens 12, a beam 

splitter not shown and a laser diode not shown, these 

components are arranged in a predetermined position on the 

above base 9 and are·covered with a case body 13. Beams 

radiated from a laser diode is focused on the signal recorded 

surface of an optical disc with the objective lens 12. The 

photo detector of the optical pickup apparatus 6 receives 

beams reflected on the signal recorded surface of the optical 

disc. The regenerative signal of data recorded on the 
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optical disc and an error signal of a focusing error, a 

tracking error and others are generated based upon output 

from the above P1¥>to 4etector. 

The case body 13 is a cover the dimension in Lhe 

directions shown by the arrows A and B in Fig. 1 of which is 

shorter than the dimension in the direction perpendicular to 

the above dimension and which is substantially in the shape 

of a little flat octagon when viewed from the top of the 

optical pickup apparatus 6 as shown in Figs. 1, 2 and 8 and 

is fixed on the base 9 with the case body covering the 

various optical components. A substantially elliptic hole 15 

is formed on the right side of the upper surface 14 of the 

case body 13 and the objective lens 12 is exposed outside via 

the hole 15. A spring fitting piece 16 and a boss 17 are 

respectively formed on the side of the.case body 13 on the 

side of the disc table 4. 

The shutter 18 is formed by integrating a thin plate in 

the shape like a rice scoop bent a little on the right side 

halfway, that is, a.main part 19 in such a shape that the 

lateral width is wider in the rear part, that is, in the 

direction shown by the arrow A in Fig. 1, a fitting part 20 

extended downward substantially perpendicularly from the 

front edge of the main 
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part 19, that is, the edge on the side of the disc table 4 

shown in Fig. 1 and a part of the left hedge connecting with 

the front edge and a turning shaft 22 located in a position . 
close to the front end of the lower surface 21 of the main 

part 19 and vertically protruded downward from a little rear 

position of the fitting part 20 as shown in Figs. 1, 2 and 7. 

The shutter 18 is formed by synthetic resin or metallic 

material. 

For the form viewed from the top of the fitting part 20, 

the wall faces of the fitting part continuing from ·the front 

edge of the main part 19 and the left edge connecting with 

the front edge make a right angle with the main part as shown 

in Fig. 7 and form the front wall 23 and the left wall 24 

which are substantially in the shape of a letter L. The 

lower part from an intermediate position of the right half of 

the front wall 23 is bent.forward perpendicularly and 

protruded integrally as a spring fitting piece 25. A pressed 

piece 26 is protruded integrally diagonally forward from the 

lower end of the left w~ll 24. A stopper piece 27 is 

protruded integrally rightward from the upper part of the 

front wall 23. 

A slider 28 is as a whole substantially in the shape of 

a plate longer back and forth as shown in Figs. 1 and 2 and·a 
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main part 29 extended horizontally and an acting part 30 

protruded forward from the front end of the main part 29 and 

rising upward, th~t is, in such a shape as is twisted by 90 

in a boundary between the main part 29 and the acting part 30 

are integrated. The front end 31 of the acting part 30 is 

formed a little thicker than the other part thereof and the 

acting face 32 is formed diagonally so that the front end 

face of the acting part is dislocated back in the lower part 

of the front end face. 

The slider 28 is formed by synthetic resin which slides 

satisfactorily because the friction coefficient of the 

surface is low and in addition, which is excellent in 

abrasion resistance. Long holes 33 longer back and forth are 

formed in two locations in the -main part 29 b~ck and forth in 

a straight line and further, a pressing shaft 34 is 

integrally protruded vertically upward from a part protruded 

a little to the right from the right edge of the main part 29 

between the front long hole 33 and a boundary between the 

main part 29 and the. acting part 30. 

The slider 28 is attached to the upper surface of the 

mechanical chassis 3 by machine screws 35 spirally fitted to 

the mechanical chassis 3 through the long holes 33 so that 

the slider is guided by the machine screws 35 and slid back 
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and forth on the mechanical chassis 3 by relatively moving 

the machine screws 35 back and forth in·the long holes 33 

respectively. Wh~n the optical pickup apparatus 6 is moved 

in the innermost position of an optical disc, the pressed 

piece 26 of the shutter 18 presses the pressing shaft 34 of 

the slider 28, the slider 28 is moved forward, the acting 

part 30 is protruded forwarder than the front end face of the 

mechanical chassis 3 and the upper edge 37 of the wall part 

36 inside the housing 2 comes in contact with the lower 

part of the acting face 32 or approaches it as shown in Figs. 

1 and 5. A shutter driving mechanism 38 is constituted by 

these sliders 28 and wall part 36. 

The shutter 18 is attached to the case body 13 in the 

following state ~s shown in Figs. 1 and 2. The shutter is 

attached to the case body 13 by inserting the turning shaft 

22 in a hole in the center of the boss 17 of the case body 13 

so that the shutter can be turned and a coil spring 39 is 

stretched between the spring fitting piece 16 of the case 

body 13 and the spri~g fitting piece 25 of the shutter 18. 

At this time, the main part 19 is located with it covering a 

part of the upper surface 14 of the case body 13, the stopper 

piece 27 comes in contact with the front of the case body 1'3 

and prevents the case body from being turned counterclockwise 
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when viewed from the top, which is caused due to the tensile 

force of the coil spring 39 and unnecessary. The pressed 

piece 26 is great~y protruded diagonally forward on the left 

side of the case body 13, comes in contact with the pressing 

shaft 34 of the slider 28 located ahead of the pressed piece, 

if the optical pickup apparatus 6 is located in the innermost 

position of an optical disc, the slider 28 is pressed and 

moved in the direction shown by the arrow B in Fig. 1 because 

the spring of the coil spring 39 acts via the pressed piece 

26 and the pressing shaft 34 and the acting face 32 

elastically comes in contact with the upper edge 37 of the 

wall part 36 or approaches it. 

The operation of• the disc player 1 and the operation of 

the shutter in accordance with this will be described below. 

As shown in Fig. 3, an optical disc 41 is loaded or 

unloaded onto/from a disc loaded surface thereof not shown 

with the disc tray 40 pulled out from the front of the 

housing 2 (in a pulled-out position). The front end of the 

mechanical chassis 3 is held with it lowered when the qisc 

tray 40 is located in a pulled position. The shutter 18 

closes the hole 15 of the case body 13. The optical disc 41 

is reproduced with the disc tray 40 pulled in the housing 2 

(in a pulled-in position) as shown in Fig. 4. 
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When an instruction to reproduce the optical disc 41 is 

input by being operated on an operator console not shown of 

the disc player l:after the disc tray 40 reaches a pulled-in 

position, the front end of the lowered mechanical Ghassis 3 

is raised as shown in Fig. 4, the disc table 4 is also raised 

accordingly, the upper surface thereof comes in contact with 

the lower surface in the center of the optical disc 41, the 

optical disc 41 is lifted from the disc loaded surface of the 

disc tray 40 when the disc table 4 is a little lifted. At 

this time, the shutter 18 is moved in a position in which the 

hole 15 is exposed. In this state, the optical disc 41 is 

chucked by the disc table 4 and a chucking mechanism not 

shown, as the disc table 4 is rotated by the spindle motor, 

the ·optical disc 41 is rotated and the optical pickup 

apparatus 6 moved in the innermost position of the optical 

disc 41 on the mechanical chassis 3· is moved in the radial 

direction of the optical disc 41 by the feed mechanism 8 so 

as to read a signal from the optical disc 41. 

When an instruction to stop the reproduction of the 

optical disc 41 is input via the operator console of the disc 

player l, the rotation of the disc table 4 is stopped, the 

optical pickup apparatus 6 is simultaneously moved to the 

innermost position of the optical disc 41 by the feed 
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mechanism 8, the front end of the mechanical chassis 3 is 

lowered and the optical disc·41 is loaded onto the disc 

loaded surface of: the disc tray 40. When an instruction to 

eject the disc is issued, the disc tray 40 is moved from the 

pulled-in position to the pulled-out position by the carrier 

mechanism of the disc tray not shown after the optical disc 

41 is loaded onto the disc loaded surface of the disc tray 40 

in addition to the operation when the instruction to stop 

reproduction is issued. 

The main part 19 of the shutter 18 is moved be.tween the 

closed position for covering the hole 15 to hide the 

objective lens 12 of the optical pickup apparatus 6 as shown 

in Figs. 2 and 6 and the open position for exposing the 

objective lens 12 without covering the hole 15 as shown in 

Figs. 1 and 5 on the upper surface 14 of the case body 13 by 

the shutter driving mechanism 38 when the front end of the 

mechanical chassis 3 is lifted or lowered in each operation 

of the disc player 1. 

When the optica_1· pickup apparatus 6 is moved to a 

position corresponding to the innermost of the optical disc 

41, the pressed piece 26 of the shutter 18 and the pressing 

shaft 34 come in contact as shown in Figs. 1 and 5, force for 

moving the slider 28 in the direction shown by the arrow B in 
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Fig. 1 is energized by the spring transmitted by this contact 

of the coil spring 39 because the spring of the coil spring 

39 acts via the p~essed piece 26 and the pressing shaft 34, 

and the lower part of the acting face 32 elastically comes in 

contact with the upper edge 37 of the cam 36 or approaches 

it. The upper edge 37 of the cam 36 inside the housing 2 is 

relatively lifted with it elastically in contact with the 

acting face 32 of the slider 28 as the front end of the 

mechanical chassis 3 is lowered. At this time, as the 

acting face 32 is displaced forward as it is lifted, the 

acting face is pressed by the upper edge 37 of the cam 36, 

the acting face 32 is displaced backward and the slider 28 is 

moved backward. As a result, the pressing shaft 34 of the 

slider 28 presses the pressed piece 26 of the shutter 18 

backward, the shutter 18 is turned clockwise when viewed from 

the top with the turning shaft 22 as the center and moved in 

the closed position shown in Figs. 2 and 6. 

In the meantime, as the front end of the mechanical 

chassis 3 is lifted,_ the upper edge 37 of the cam 36 is 

relatively lowered. At this time, as the acting face 32 of 

the slider 28 is elastically in contact with the upper edge 

37 of the cam 36 by the pressure of the coil spring 39 which 

acts via the pressed piece 26 of the shutter 18, the slider 
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28 is gradually moved forward as the front end of the 

mechanical chassis 3 is lifted, the shutter 18 is turned 

counterclockwise ~hen viewed from the top and as a result, is 

automatically returned to the open position as shown in Figs. 

1 ·and 5. 

As described above, in the disc player 1 equivalent to 

the first embodiment, the upper edge 37 of the cam 36 inside 

the housing 2 is relatively lifted or lowered as the front 

end of the mechanical chassis 3 is lowered or lifted, 

moreover comes in contact with the slider 28, the contact 

between the upper edge 37 of the cam 36 and the acting face 

32 of .the slider 28 is transmitted to the slider 28 and moves 

the slider back and forth so as to move the shutter 18. 

Second Embodiment 

Next, referring to Figs. 9 to 20, a disc player 51 

equivalent to a second embodiment according to the present 

invention will be described. The disc player 51 is provided 

with a disc tray 54 and a chassis 53 as shown in Figs. 15 and 

16 . The di.sc tray ~4 is moved between a position in which it 

is protruded from the opening of a housing 52 as shown in 

Fig. 15 and a position in which it is housed in the housing 

52 as shown in Fig. 16 by the moving mechanism not shown of 

the disc tray. An optical disc is loaded or unloaded 
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onto/from the disc loading part not shown of the disc tray 54 

in a position in which the disc tray 54 is pulled out from 

the housing 52 as:shown in Fig. 15. As shown in Fig. 16, an 

optical disc carried by the disc tray 54 together with a disc 

table described later is chucked by a chucking mechanism not 

shown provided in the housing 52 in a position in which the 

disc tray 54 is housed in the housing 52 and data is read 

from the optical disc by an optical pickup apparatus 

described later. 

A mechanism for carrying and lifting the disc tray 54 

and the mechanical chassis 53 shall be constituted as in the 

above first embodiment. 

The mechanical chassis 53 is arranged inside the housing 

52. The rear end of the mechanical chassis 53 is supported 

by the housing 52 so that the mechanical chassis can be 

turned. 

That is, the disc player 51 is coristituted so that the 

front end which functions as the turning end of the 

mechanical chassis i_s vertically moved utilizing the rear end 

thereof as a supporting point for turning when the disc tray 

54 is loaded or unloaded. A state shown in Fig. 15 is a 

state in which the lowering of the mechanical chassis 53 is 

finished, that is, a state in loading and unloading, and a 
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state shown in Fig. 16 is a state in which the lifting of the 

mechanical chassis 53 is finished, that is, a state in which 

the mechanical ch~ssis.53 is operated, that is, reproduction 

is executed and reproduction is stopped except in loading and 

unloading. The front end of the mechanical chassis 53 is 

vertically moved by a mechanism not shown, being interlocked 

with the movement of the disc tray 54 as in the above first 

embodiment. 

In the disc player 51, it is because reproduction can be 

started promptly when an optical disc on the disc tray 54 is 

reproduced as it is without exchanging the optical disc that 

the front end of the mechanical chassis 53 is not lowered 

except in the loading and unloading of the disc tray 54. 

A disc table 55 rotated by a spindle motor not shown is 

provided on the upper surface of a part close to the front 

end of the mechanical chassis 53. An opening 56 longer back 

and forth substantially in the shape of a rectangle is 

provided in the center of the upper surface of the mechanical 

chassis 53. 

An optical pickup apparatus 57 is arranged on the side 

of the upper surface of the mechanical chassis 53 and above 

the opening 56 so that the optical pickup apparatus can be 

moved in the radial direction of an optical disc by a feed 
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mechanism 59, being guided by a feeding shaft 58. 

The ·feed mechanism 59 is provided with a rack 63 

~rovided on the right side of a rack part 61 which is a 

rectangular area substantially longer ba~k and f or~h on the 

right side of a base 60 of the optical pickup apparatus 57 

except a part cut out 62 at the rear end of the right side, a 

pinion 64 engaged with the rack 63 and driven by a motor not 

shown and others. The feed mechanism 59 moves the optical 

pickup appar,atus 57 in the radial direction of an optical 

disc in accordance with the rotation of the pinion ·64. 

The optical pickup apparatus 57 is moved between when it 

is moved to the rearmost position of the mechanical chassis 

53 shown in Fig. 11, that is, the outermost position of an 

optical disc and in the meantime, when the optical pickup 

apparatus is moved to the forefront of the mechanical chassis 

53 shown in Fig. 9, that is, the innermost position of the 

optical disc by the feed mechanism 59. The optical pickup 

apparatus 57 is moved to the inner position of an optical 

disc when the reproduction of the optical disc is stopped. 

A guide groove 65 extended from the front end to the 

rear end as shown in Fig. 9 or 20 is formed in the 

substantial center in the direction of the width of the upper 

surface of. the rack part 61 .. T-shaped projections 66 each 
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upper part of which is protruded substantially in the shape 

of a letter T are integrally protruded upward as shown in 

Fig. 20 in two locations of a position close to the front end 

and a position close to the rear end in the guide groove 65 

and further as shown in Fig. 19, a spring fitting projection 

67 provided with a substantially cylindrical convex portion 

67a protruded backward is integrally protruded in a little 

forward position between these T-shaped projections 66. 

A slider 68 is attached to the rack 61 so that the 

slider can be slid back and forth. 

The slider 68 is formed by a substantially rectangular 

plate a little longer than the longitudinal length of the 

rack part 61 as shown in Fig. 18 and a part different in a 

level 69 extended from the front end to the rear end is 

formed a little on the right side of the upper surface 

thereof. The slider 68 is divided into the upper part 70 and 

the lower part 71 by this part different in level 69. Long 

holes 72 and 73 longer back and forth the respective shapes 

of which are different are formed in two locations in the 

lower part 71 with the long holes separated to some extent 

back and forth in a straight line. Referring to the long 

hole 72 on the front side, the transverse opening width of 

the front half 72a is formed so that it is approximately the 
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half of that of the rear half 72b, a substantially 

cylindrical projection 74a directed forward is formed on the 

wall surface direpted forward of the rear opening edge and 

this part functions as a spring fitting part 74. ~he long 

hole 73 on the rear side is formed substantially in the shape 

of a letter T when viewed from the top and the opening width 

at the rear end is formed so that it is formed approximately 

twice as wide as that of the front part 73a to be a wider 

part 73b. 

The long holes 72 and 73 are formed so that the width of 

the rear half 72b and that of the wider part 73b of the long 

hole 73 are respectively substantially the same as the width 

of each top 66a of the above T-shaped projections 66 and the 

width of the front half 72a and that of the front part 73a 

are respectively formed substantially the same as that of 

each lower part except each top 66a of the T-shaped 

projections 66. 

A rack 75 is formed on the right side of the above upper 

part 70. A cylindrical acting projection 76 as shown in 

Figs. 9 and 13 is integrally protruded upward substantially 

in the center in the longitudinal direction at the left edge 

of the slider 68. 

As described above, the slider 68 is provided on the 
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rack part 61 of the optical pickup apparatus 57 so that the 

slider can be moved in the radial direction of a disc or in 

the feed directiqn of the optical pickup apparatus 57. That 

is, the lower part 71 of the slider 68 is fitted t-0 the guide 

groove 65 in the rack part 61 by aligning the rear half 72b 

of the long hole 72 and the wid~r part 73b of the long hole 

73 of the slider 68 with the respective T-shaped projections 

66 of the rack part 61 so that the lower part of the slider 

can be slid, the tops 66a of the T-shaped projections 66 are 

respectively protruded upward through the rear half 72b of 

the long hole 72 and the wider part 73b of the long hole 73 

and the spring fitting projection 67 is located in the rear 

half 72b of the long hole 72 so that the spring fitting 

projection is opposite to the spring fitting part 74. When 

the slider 68 is slid backward, that is, in the direction 

shown by an arrow in Fig. 9 until the T-shaped projections 66 

are respectively located in the front half 72a and the front 

part 73a which are both narrower parts of the long holes 72 

and 73, the slider 68 can be moved on the rack part 61 in the 

directions shown by the arrows C and D in Fig. 9 with it 

put among the rack part 61 and the tops 66a of the T-shaped 

projections 66, being guided by the guide groove 65 and the 

T-shaped projections 76 relatively slid in the front half 72a 



29 

and the front part 73a of the long holes 72 and 73. 

A coil spring 77 is located with it compressed among the 

rack part 61 and ~he spring fitting projections 67 and 74 of 

the slider 68, both ends thereof are supported by the ~onvex 

portions by engaging both ends with the convex portions 67a 

and 74a. As a result, the slider 68 is pressed in the 

direction shown by the arrow C in Fig. 9 by the pressure of 

the coil spring 77 on the rack part 61 and the spring fitting 

projection 67 comes in contact with the front edge of the 

rear half 72b of the long hole 72. At this time, the rack 75 

of the slider 68 and the rack 63 of the rack part 61 of the 

base 60 are located vertically and as the rack 75 of the 

slider 68 can be a little dislocated in the direction shown 

by the arrow D in Fig. 9, they are respectively engaged with 

the pinion 64 without a backlash.· 

Various optical components such as a beam splitter and a 

laser diode respectively not shown are arranged in a 

predetermined position on the left side of the above base 60 

in addition to the objective lens 78 in the optical pickup 

apparatus 57 and the periphery is covered with a case body 

79. A turning shaft 81 for supporting a shutter described 

later so that the shutter can be turned is protruded at the 

base of the rack part 61 at the rear end of the base 60 and 
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on the right side of the case body 79 as shown in Fig. 19. 

Beams radiated from the objective lens 78 are focused on the 

signal recorded sµrface of an optical disc. The beams 

reflected by the optical disc are received by a photo 

detector of the optical pickup apparatus 57. A regenerative 

signal and various error signals of an optical disc are 

generated based upon the output from the photo detector .. 

The case body 79 is formed by a substantially octagonal 

cover when viewed from the top of the optical pickup 

apparatus 57 as shown Figs. 9 to 12 and fixed on the base 60 

with it covering various optical components. A substantially. 

elliptic hole 82 is formed on the right side of the upper 

surface 80 of the case body 79 and the objective lens 78 is 

exposed outside via the hole 82. Beams are radiated toward 

an optical disc through this hole 82. 

The shutter 83 consists of a main part 84 formed by a 

thin plate for example so that the top of a rice scoop is 

bent to the right horizontally from a boundary between the 

top and the handle when viewed from the top of the optical 

pickup apparatu·s 57 as shown in Figs. 1 to 4 and 17, a 

cylindrical part 85 integrally protruded from the center of 

the rear end of the main part 84 downward and a pressed part 

86 protruded from the right edge of a part in which the 
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cylindrical part 85 is protruded at the rear end of the main 

part 84 and the above three parts are integrated using 

synthetic resin. : 

As shown in Fig. 17, pressed pieces 87 are integrally 

protruded from the front end and the rear end of the pressed 

part 86 downward. The length of the cylindrical part 85 is a 

little longer than the height when the case body 79 is 

attached onto the base 60. A hole 84a is also provided in a 

position corresponding to the inner hole of the cylindrical 

part 85 in the main part 84 and the hole 84a is open to the 

upper surface of the main part 84. 

The shutter 83 formed as described above is attached to 

the optical pickup apparatus 57 in the following state as 

shown i~ Figs. 9 to 12. 

That is, the cylindrical part 85 is fitted to the 

turning shaft 81 of the base 60, a part for preventing from 

falling is provided at the upper end of the turning shaft 81 

protruded upward from the hole 84a of the main part 84 by a 

suitable method and the acting projection 76 of the slider 68 

is located between the pressed pieces 87 of the pressing part 

86. Therefore, the shutter 83 is turned clockwise or 

counterclockwise with the turning shaft 81 of the base 60 as 

the center of turning by the change of the position of the 
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acting projection 76 caused by the movement of the slider 68 

driven by the pinion 64. 

The optical pickup apparatus 57 is moved between the 

front end position shown in Fig. 10, that is, a po$ition for 

reading a table of contents (TOC) in which the time codes of 

an optical disc (a compact disc in case an optical disc is a 

compact disc) are recorded and the outermost position of the 

optical disc shown in Fig. 12 when the disc player 51 is 

operated and designed so that the respective positions are 

detected by a detecting mechanism such as a limit switch. 

The operation of the disc player 51 arid the operation of 

the shutter 83 in accordance with the operation of _the disc 

player will be described below. 

As shown in Fig. 15, an optical disc 88 is loaded or 

unloaded onto/from a disc loaded surface not shown of the 

disc tray 54 with the disc tray 54 pulled out from the front 

face of the housing 52 (in the pulled-out position). In this 

pulled-out position of the disc tray 54, the front end of the 

mechanical chassis 53 is held with it lowered. At this time, 

the shutter 83 closes the hole 82 of the case body 79. The 

optical disc 88 is reproduced with the disc tray 54 pulled in 

the housing 52 (in the pulled-in position} as shown in Fig. 

16. 
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Referring to the reproduction of the optical disc 88, 

when an instruction to reproduce the optical disc 88 is 

issued in the pul~ed-in position of the disc tray 54, the 

lowered front end of the mechanical chassis 53 is lifted by a 

lifting mechanism not shown, hereby the disc table 55 is also 

lifted, the upper surface thereof comes in contact with the 

lower surface in the center of the optical disc 88, the 

optical disc 88 is lifted from the disc loaded surface of the 

disc tray 54 because the disc table 55 is a little lifted 

from there~ Afterward, the optical disc 88 is chucked by a 

chucking mechanism not shown and the disc table 55 and also 

rotated in accordance with the rotation of the disc table 55 

by a spindle motor. 

When the operation of the disc player 51 is _stopped 

including when the disc player is powered off, the optical 

pickup apparatus 57 is defined so that it is always held in 

the innermost position of the optical disc 88 on the 

mechanical chassis 53 as shown in Figs. 10 and 13 and at this 

time, a limit switch 89 for detecting that the optical pickup 

apparatus 58 reaches the innermost position of the optical 

disc is on. 

The optical pickup apparatus 57 stopped in the innermost 

position of the optical disc 88 is moved a little backward by 
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the feed mechanism 59 until the limit switch 89 is turned 

off, moved forward until the limit switch 89 is turned on 

again and stopped.in the front end position. The above front . . 
end position is a position in which ~OC described above is 

read and the shutter 83 is moved to the open position in 

which the hole 82 of the case body 79 is exposed. Afterward, 

the optical pickup apparatus 57 is suitably moved in the 

radial direction of the optical disc 88 in the range between 

the innermost position and the outermost position of the 

optical disc 88 by the feed mechanism 59 so as to read a 

signal. 

Next, when an instruction to stop the operation is 

issued while the optical disc 88 is reproduced, the rotation 

of the disc table 55 is stopped, the optical pickup apparatus 

57 is simultaneously moved in the direction shown by the 

arrow D in Fig. 9 by the feed mechanism 59, the front end of 

the mechanical chassis 53 is simultaneously lowered and the 

optical disc 88 is loaded onto the disc loaded surface of the 

disc tray 54. When an instruction to eject the"disc is 

issued, the disc tray 54 is moved from the pulled-in position 

shown in Fig. 16 to the pulled-out position shown in Fig. 16 

after the optical disc 88 is loaded onto the disc loaded 

surface of the disc tray 54 in addition to the operation when 
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an instruction to stop is issued. An instruction to start 

reproduction, an instruction to stop reproduction and an 

instruction to e~ect a disc are issued by a controller not 

shown when a user operates a switch on an operate~ console 

not shown of the disc player 51. 

At this time, the optical pickup apparatus 57 is moved 

in the direction shown by the arrow Din Figs. 9 and 11.on 

the mechanical chassis 53 by the feed mechanism 59. Even if 

the optical pickup apparatus 57 reaches the innermost 

position of the optical disc and the limit switch 89 is 

turned on, a predetermined time feed mechanism 59 further 

continues to be operated. 

That is, when the optical pickup apparatus 57 is further 

moved a little in the inner direction of the disc exceeding 

the innermost position of the disc by the feed mechanism 59 

after the limit switch 59 is operated, the engagement between 

the rack 63 and the pinion 64 is released because they reach 

the cut-out part 62 and the pinion is engaged with only the 

rack 75 of the slider 68. Therefore, only the slider 68 is 

further moved in the inner direction of the disc by the 

rotation of the pinion 64, compressing the coil spring 77 and 

the acting projection 76 is accordingly moved in the inner 

direction of the disc. As a result, this movement is 
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transmitted to the shutter 83 via the pressed part 86 of the 

shutter 83 fitted to the acting projection 76, the shutter 83 

is turned clockwi~e when viewed from the top of the optical 

pickup apparatus 57 with the turning shaft 81 as the center, 

the main part 84 is moved to the closed position for covering 

the hole 32 as shown in Figs. 9 and 12 to hide the objective 

lens 78 of the optical pickup apparatus 57 on the upper 

surface 86 of the case body 79 and the rotation of the pinion 

64 is stopped. 

When an instruction to reproduce the disc player 51 is 

issued in a state in which the operation is stopped, the 

pinion 64 starts to be rotated to the contrary to the above 

description, at first only the slider 68 is moved in the 

direction shown by the arrow D in Fig. 9 and the acting 

projection 76 is also moved in the direction shown by the 

arrow D, that is, in the outer direction of the disc 

accordingly. As a result, this movement is transmitted to 

the shutter 83 via the pressed part 86, the shutter 83 is 

turned counterclockwise when viewed from the top of the 

optical pickup apparatus 57 with the turning shaft 81 as the 

center, the movement of the slider 68 on the rack part 61 is 

stopped with the spring fitting projection 67 of the rack 

part 61 in contact with the front edge of the rear half 72b 



37 

of the. long hole 72 and the main part 84 of the shutter 83 is 

moved to a position in which the hole 82. of the case body 79 

is not covered, that is, to the open position in which the 

objective lens 78 is exposed as shown in Figs. 10 and 17. 

When the pinion 64 further continues to be rotated, the 

only movement of only the slider 68 is stopped with the 

spring fitting projection 67 in contact with the front edge 

of the rear half 72b of the long hole 72, the front edge of 

the front half 72a of the long hole 72 artd _the front edge of 

the long hole 73 respectively press the T-shaped proje-ctions 

76 on the front side of the rack part 61 in the outer 

direction of the disc, hereby the slider 68 and the rack part 

60 are moved in the outer direction of the disc together, the 

teeth of the pinion 64 are released from the cut-out part 62 

of the rack part, engaged with the rack 63 and the overall 

optical pickup apparatus 57 is further moved in the direction 

shown by the arrow D in Fig. 9, that is, in the outer 

direction of the disc. 

As described above, as the feed mechanism for moving the 

optical pickup apparatus also functions as a mechanism for 

moving a shutter opening/closing mechanism for opening or 

closing the shutter and as optical pickup moving means in the 

disc player equivalent to the second embodiment, a mechanism 
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for preventing the lens of the optical pickup apparatus from 

being contaminated can be realized by partial design change 

in which components such as the shutter opening/closing 

mechanism and the shutter are added and only a part of 

control means for the feed mechanism is changed. 

In the above each embodiment, the constitution that the 

shutter is arranged between an optical disc and the end of 

the case body on the upper surface of the case body is 

described as an example, however, the shutter may be also 

arranged between the inner surface of the case body- and the 

objective lens. In the above embodiments, the constitution 

that when the optical pickup apparatus is located in the 

innermost position of an optical disc, the upper surface of 

the o_bjective lens is covered with the shutter is described, 

however, when reproduction is stopped, the optical pickup 

apparatus is moved to the outermost position of the disc and 

the upper surface of the objective lens may be also covered 

with the shutter in the position. In the above embodiments, 

the disc player for _reading data recorded on an optical disc 

is described as an example, however, the present invention 

can be also applied to an optical disc recording apparatus 

for recording data on an optical disc or an optical disc 

recording and/or reproducing apparatus. 
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The present invention may be variously transformed in 

the range in which the object of the present invention is not 

greatly deviated .. 
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WHAT IS CLAIMED IS: 

1. An optical disc recording and/or reproducing 

apparatus, compri~ing: 

a carrier mechanism for carrying a disc inside and 

outside said apparatus; 

an optical pickup apparatus provided with an objective 

lens for radiating beams on the disc carried by said carrier 

mechanism; 

a shutter provided to said optical pickup apparatus so 

that said shutter can be moved between a first position for 

exposing the upper surface of said objective lens and a 

second position for closing the upper surface of said 

objective lens for exposing·or closing the upper surface of 

said objective lens; and 

a moving mechanism for moving said shutter between said 

first position and said second position according to 

recording and/or reproducing operation. 

2. An optical disc recording and/or reproducing 

apparatus according .to Claim 1, wherein: 

said moving mechanism moves said shutter from said 

second position to said first position in recording or 

reproduction; and 

said moving mechanism moves said shutter from said first 
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position to said second position when a disc is carried 

outside said apparatus by said carrier mechanism. 

3. An opti~al disc recording and/or reproducing 

apparatus according to Claim 2, wherein: 

said apparatus is further provided with a lifting 

mechanism for lifting or lowering said optical pickup 

apparatus between a lifted position for radiating beams on a 

disc carried by said carrier mechanism and a lowered position 

under said lifted position when a disc is being carried by 

said carrier mechanism and/or when recording or reproduction 

is stopped: and 

said moving mechanism moves said shutter according to 

the operation of said lifting mechanism. 

4. An opti~al disc recording and/or reproducing 

apparatus according to Claim 3, wherein: 

said moving mechanism moves said shutter to.said second 

position when said optical pickup apparatus is moved from 

said lifted position to said lowered position by said lifting 

mechanism. 

5. An optical disc recording and/or reproducing 

apparatus according to Claim 4, wherein: 

said moving mechanism moves said shutter to said first 

position when said optical pickup apparatus is moved from 

11111111111111 11111 1111111 1111 
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said lowered position to said lifted position by said lifting 

mechanism. · 

6. An optical disc recording and/or reproducing 

apparatus according to Claim 5, wherein: 

said moving mechanism is provided with a moving member 

for moving said sh~tter from said first position to said 

second position against pressure by a pressing member when 

said optical pickup apparatus is moved from said lifted 

position to said lowered position by said pressing member for 

pressing said shutter toward said first position arid said 

lifting mechanism. 

7. An optical disc recording and/or reproducing 

apparatus according to Claim 6, wherein: 

said moving mechanism is further provided with a cam 

member for operating said moving member when said optical 

pickup apparatus is lifted or lowered between said lifted 

position and said lowered position by said lifting mechanism. 

8. An optical disc recording and/or reproducing. 

apparatus according _to Claim 2, wherein: 

said apparatus is further provided with a feed mechanism 

for moving said optical pickup apparatus in the radial 

direction of a disc; and 

said moving mechanism moves said shutter according to 

111111111111111111111111111111 
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the operation of said feed mechanism. 

9. An optical disc recording and/or reproducing 

apparatus according to Claim 8, wherein: . 
said moving mechanism moves said shutter frol'I\ said 

second position to said first position when said optical 

pickup apparatus is moved to a further inner position across 

the innermost· position of a disc by said feed mechanism. 

10. An optical disc recording and/or reproducing 

apparatus according to Claim 9, wherein: 

said feed mechanism is provided with a motor, ·a pinion 

to which driving force from the motor is transmitted and a 

first rack provided to said optical pickup apparatus and 

engaged with said pinion; and 

said moving mechanism is provided with a second rack 

engaged with said pinion and attached to said first rack so 

that the second rack can be moved. 

11. An optical disc recording and/or reproducing 

apparatus according to Claim 10, wherein: 

said apparatus is further provided with a detecting 

mechanism for detecting that said optical pickup apparatus 

reaches said innermost position by said feed mechanism; and 

said feed mechanism further moves said shutter from said 

first position to said second position by moving said second 

111111111111111111111111111111 
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rack in the inner direction of a disc by said pinion after it 

is detected by said detecting mechanism that said optical 

pickup apparatus reaches said innermost position. 

12. An optical pickup apparatus used for the recording 

and/or reproduction of an optical disc, comprising: 

an objective lens for focusing beams on an disc; 

a shutter provided so that the shutter can be moved 

between a first position for exposing the upper surface of 

said objective lens and a second position for closing the 

upper surface of said objective lens for exposing or closing 

the upper surface of said objective lens; 

a feed mechanism for moving said optical pickup 

apparatus in the radial direction of a disc; and 

a moving mechanism for moving said shutter between said 

first position and said second position according to the 

operation of said feed mechanism. 

13. An optical pickup apparatus according to Claim 12, 

wherein: 

said moving mechanism moves .said shutter from said 

second position to said first position when said optical 

pickup apparatus is moved to a further inner position across 

the innermost position of a disc by said feed mechanism. 

14. An optical pickup apparatus according to Claim 13, 

I 1111111111111 11111 1111111 1111 
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wherein: 

said feed mechanism is provided with a motor, a pinion 

to which driving ~orce from the motor is transmitted and a 

first rack provided to said optical pickup apparat~s and 

engaged with said·pinion; and 

said moving mechanism is provided with a second rack 

engaged with said pinion and attached to said first rack so 

that the second rack can be moved. 

15. An optical pickup apparatus according to Claim 14, 

wherein: 

said apparatus is further provided with a detecting 

mechanism for detecting that said optical pickup apparatus 

reaches said innermost position by said feed mechanism; and 

said feed mechanism moves said shutter from said first 

position to said second position or from said second position 

to said first position further by moving said second rack in 

the inner direction of a disc by said pinion after it is 

detected by said detecting mechanism.that said optical pickup 

apparatus reaches s~id innermost position. 

16. An optical pickup apparatus according to Claim 14, 

wherein: 

said feed mechanism is provided with a pressing member 

for pressing either of said first rack and said second rack 
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in the direction for removing a backlash between the other 

rack and said pinion. 

17. An opti~al disc recording and/or reproducing 

apparatus,comprising: 

a carrier mechanism for carrying a disc inside and 

outside said apparatus; 

a chassis provided with an optical pickup apparatus 

provided with an objective lens for radiating beams on a disc 

carried by said carrier mechanism in a state focused by said 

objective lens and a disc rotating mechanism for rotating a 

disc carried by said carrier mechanism; 

a shutter provided to said optical pickup apparatus so 

that the shutter can be moved between a first position for 

exposing the upper surface of said objective lens and a 

second position for closing the upper surface of said 

objective lens for exposing or closing the upper surface of 

said objective lens; and 

a lifting mechanism for lifting or lowering said chassis 

between a lifted position for rotating a disc carried by said 

carrier mechanism by said disc rotating mechanism and a 

lowered position for separating said disc rotating mechanism 

from a disc carried by said carrier mechanism, wherein: 

said shutter is located in said second position when 
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said chassis is located in a lowered position at least by 

said lifting mechanism. 

18. An _opt~cal disc recording and/or reproducing 

apparatus according to Claim 17, wherein: 

said apparatus is further provided with a moving 

mechanism for moving said shutter from said first position to 

said second position when said chassis is moved from said 

lifted position to said lowered position. 

19. An optical disc recording and/or reproducin~ 

apparatus according to Claim 18, wherein: 

said moving mechanism moves said shutter from said 

second position to said first position when said chassis is 

moved from said lowered position to said lifted position. 

20. An optical disc recording and/or reproducing 

apparatus according to Claim 18, wherein: 

said moving mechanism moves said shutter from said 

second position to said first position when recording or 

reproducing operation is started while said chassis is 

located in said lift~d position. 

21. An optical disc recording and/or reproducing 

apparatus according to Claim 20, wherein: 

said apparatus is further provided with a feed mechanism 

for feeding said optical pickup apparatus in the radial 
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direction of a disc; and 

said shutter is moved from said first position to said 

second position o~ from said second position to said first 

position by said moving mechanism when said optica~ pickup 

apparatus i·s moved to the innermost position of a disc by 

said feed mechanism. 

22. An optical pickup apparatus according to Claim 21, 

wherein: 

said feed mechanism is provided with a motor, a pinion 

to which driving force from the motor is transmitted and a 

first rack provided to said optical pickup apparatus and 

engaged with said pinion; and 

said moving mechanism is provided with a second rack 

engaged with said pinion and attached to said first rack so 

that the second rack can be moved. 

23. An optical pickup apparatus according to Claim 22, 

wherein: 

said apparatus is further provided with a detecting 

mechanism for detecting that said optical pickup apparatus 

reaches said innermost position by said feed mechanism; and 

said feed mechanism moves said shutter from said first 

position to said second position or from said second position 

to said first position by further moving said second rack in 
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the inner direction of a disc by said pinion after it is 

detected by said detecting mechanism that said optical pickup 

apparatus reaches said innermost position. 
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