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DESCRIPTION 

DISC TRAY, DISC-TRAY ACCOMMODATING APPARATUS 

AND DISC DRIVE APPARATUS 

Technical Field 

The present invention relates to a disc tray which is capable 

of loading a recording and/or re·producing disc, such as an optical 

disc or a magneto-optical disc, serving as a recording medium for 

information signals in a state in which the disc is held in the disc 

tray, a disc accommodating apparatus for use whe.n the disc tray is 

preserved or carried and a disc drive apparatus. 

Background Art 

Hitherto, discs, such as optic.al discs and magneto-optical 

discs, have been kno.wn to serve as recording mediums for recording 

information signals, such as music signals, video signals, 

information signals which must be processed by an information 

processing apparatus, such as a computer, or information signals, 

such as program information or. the like for controlling the 

operation of a computer. 

Discs of ·the foregoing type include a CD (Compact Dis.c), a 

CD-ROM (Compact Disc Read Only Memory), a CD-R (Compact Disc 

Recordable), a DVD (Digital Video Disc) and a DVD-ROM (Digital 

Video Disc Read Only Memory). 

There is apprehension that an information signal cannot be 

recorded and/or reproduced if dust adheres to the signal recording 

surface of a disc, such as an optical disc or a magneto-op~ical disc, 
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or if the signal recording surface is damaged. 

Therefore, a disc of the foregoing type is accommodated and 

preserved in a disc accommodating apparatus. Since the disc is 

accommodated in the disc accommodating apparatus when the disc 

1s carried, the signal recording surface can be protected. 

Hitherto, the disc accommodating apparatus has been composed 

of three elements including a case body formed by molding 

transparent synthetic resin and having a rectangular shape; a cover 

rotatively joined to the case body through hinge portions so as to 

open/close an opened portion formed on the upper surface of the 

case body; and a disc tray made- of thin and transparent synthetic 

resin sheet or a synthetic resin plate and. arranged to be placed in 

the case body. 

The disc tray arranged to be placed in the case body is able 

to hold the disc which is accommodated in the disc accommodating 

apparatus. The disc tray has a disc-receiving recess formed into a 

circular shape substantially corresponding to the outer shape of the 

disc which is accommodated in the disc accommodating apparatus. 

The recess has, in the central portion thereof, a disc holding 

projection to which a center hole formed in the central portion of 

the disc is engaged. The center hole of the disc is engaged to the 

disc holding projection so as to be placed horizontally in the 

disc-receiving recess so that the disc is held in the disc tray. 

The disc accommodated in the disc accommodating apparatus 

1s removed from the disc tray so as to be removed from the case 
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body. Then, the disc is held by the fingers so as to be loaded into 

the disc drive apparatus. 

The disc accommodating appa'ratus arranged in such a manner 

that the disc is removed from the case body and only the disc is 

loaded into the disc drive apparatus causes a complicated operation 

to be performed when the disc is loaded into the disc drive 

apparatus. Since the disc is held directly by the fingers, there is 

app;rehension that the signal recording surface of the disc is 

damaged and contamination, such as fingerprints, is allowed to 

adhere to the signal recordi_ng surface. If the signal recording 

surface is damaged or dust is allowed to adhere to the same, there 

is apprehension that recording and/ or rep rod ucin_g of an information 

signal information signal cannot completely be performed. 

As a disc accommodating apparatus which is capable of solving 

the above-mentioned problem, a structure has been disclosed in 

Japanese Utility-Model Publication No. 5-31724. 

A disc accommodating apparatus 3 0 I disclosed as described 

above, as shown in Fig. 71, has a rectangular shape and composed 

of four elements including a case body 302 formed into a box shape 

having an opened upper surface and a small depth; a cover 3 03 

rotatively joined to the case body 302 through a hinge portion 302a 

and formed into a flat plate for opening/closing the upper portion 

o f th e c as e b o d y 3 0 2 ; a di s c tray 3 0 4 d et a ch ab 1 y 1 o ad e d int o the 

case body 302; and a disc pressing member 305 rotatively joined to 

the central portion of the inner surface of the cover 303. The disc 
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tray 3 04 has a circular disc-receiving recess 306 formed therein. 

The disc-receiving recess 306 has a U-shape bottom opening 307 

formed fr.om substantially the central portion of the disc-receiving 

recess 306 toward an end of the disc tray 304. The disc 310 is 

placed within the disc-receiving recess 3 06 in such a manner that a 

slight gap is maintained between the· end of the disc 310 and the 

d i s c - re c.e iv in g re c e s s 3 0 6 . When t he c o v e r 3 0 3 i s c 1 o s e d , the d i s c 

310 is supported by the disc pressing member 3 05 from an upper 

position so as to be held within the disc-receiving recess 306. 

When the disc 310 accommodated in the ·disc accommodating 

apparatus 301 is loaded into t.he disc drive apparatus, the cover 303 

is rotated about the hinge portion 302a to remove the disc pressing· 

member 3 0 5 to a po si ti on above the disc 3 10. Then, the disc tray 

304 is removed from the case body 302. Then, the disc tray 304 

having the disc 310 placed on the disc-receiving recess 3 06 thereof 

is inserted into the disc drive apparatus so that· the disc 310 is 

loaded. 

When the disc tray 304 has been loaded into the disc drive 

apparatus, the disc table disp.osed in the body of the apparatus 

through the bottom opening 307 is inserted into the disc tray 304. 

Since the foregoing disc accommodating apparatus 301 is 

composed of four elements, the· number of the elements is too large 

and a large number of man-hour is required. Thus, the cost cannot 

be reduced. What is worse, the disc pressing function of the disc 

pressing member 305 is suspended at the instant when the cover 303 
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has been opened. Then, the disc 310 is brought to a state in which 

the disc 310 can easily be separated from the inside portion of the 

disc tray 304. 

Moreover, an operation for removing the disc tray 3 04 from 

the case body 302 having a surrounding peripheral wall cannot 

easily be performed. Thus, there ls a risk that the disc 310 is 

dropped and damaged when the case body 3 02 and the disc tray 3 04 

are carelessly inclined during the operation for removing the disc 

tray 304. Whenever the disc tray 304 removed from the case body 

302 is loaded into the disc drive apparatus, the disc tray 304 must 

be held by another hand to easily insert ·the disc tray 3 04 into the 

disc drive apparatus. 

changing the hand for 

Also during the foregoing operation for 

holding the disc tray 304, there is 

apprehension that the disc tray 304 is carelessly inclined and 

dropped. 

Therefore, the necessity of preventing careless inclination of 

the cas.e body 302 and the disc tray-304 when the disc 310 is loaded 

into the disc drive apparatus raises a difficulty of the operation for 

loading the disc 310 into the disc drive apparatus. 

Moreover, the disc tray 3 04 arranged in such a manner that the 

disc 310 is placed within the disc-receiving recess 306 cannot be 

used rn a so-called stand-up disc drive apparatus-- which is stood 

erect. 

Disclosure of the Invention 

An object of the present invention is to provide a novel disc 
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tray and a disc accommodating apparatus capable of solving the 

problems experienced with the conventional disc tray or the disc 

accommodating apparatus. 

A further object of the present invention is to provide a disc 

tray and a disc accommodating apparatus capable of reli~bly 

projecting an optical disc or a magneto-optical disc for use to serve 

as a recording medium for an information signal. 

A still further object of the present invention 1s to provide a 

disc tray and a disc accommodating apparatus with which the 

operation for loading/unloading a disc can easily be performed. 

Another object of the present invention is to provide a disc 

tray and a disc accommodating apparatus with which the operation 

for loading a disc into a disc drive apparatus ~an easily and reliably 

be performed. 

Another object of the present invention is to provide a disc 

tray which can be used in a disc drive apparatus which is disposed 

vertically when it is used. 

Another object of the present invention is to provide a disc 

tray and a disc accommodating apparatus which is capable of 

reducing the number of elements and which can easily be 

manufactured .. 

Another object of the present invention is to provide a disc 

drive apparatu·s which is capable of protecting a disc and which 

enables a loading operation to be performed ~eliably. 

To achieve the above-mentioned objects, a disc tray according· 
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to the present invention has an overall body formed info a thin 

plate-like shape, the disc tray comprising: a disc-receiving recess 

having an inner diameter larger than the diameter of a recording 

and/or reproducing disc and a depth larger than the thickness of the 

disc and arranged to removably hold the disc while having gaps in 

a direction in parallel with the surfaces of the disc and in a 

direction of the thickness of the disc; a bottom opening formed 

along the widthwise directional center of th~ disc tray in a range 

from substantially the central portion of the bottom portion of the 

disc-receiving recess to an end of the bottom portion and having a 

shape that the end of the bottom is opened; and at least one elastic 

support portion formed to project into the disc-receiving recess 

from outside of the disc-receiving recess_ and arranged to press at 

least a portion of the outer periphery of the disc held in the 

disc-receiving recess so as to support the disc in the disc-receiving 

recess. 

A pair of the elastic support portions are formed on the two 

sides of the opened portion of the disc-receiving recess so as to 

press the disc placed in the disc-receiving recess against the 

vertical surfaces of t.he disc-receiving recess in order to prevent 

looseness. 

A plurality o_f disc-separation-preventive portions are form·ed 

to project into the disc-receiving r·ecess from outside of the 

disc-receiving recess in such a ·manner that gaps at least permitting 

insertion of the disc are formed from the bottom portion of the 
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disc-receiving recess. Thus, the disc can reliably be held rn the 

disc-receiving recess. 

Moreover, the disc tray has 

dis c-sep ara tion-preventi ve portions formed 

a 

to 

plurality 

project into 

of 

the 

disc-receivin~ recess from outside of the disc-receiving recess in 

such a manner that gaps at least permitting insertion· of the disc are 

formed from the bottom portion of the disc-receiving recess. 

Since the disc tray has the elastic support portions and the 

disc-separation-1>reventive portions, portions of the disc are engaged 

to the disc-separation-preventive portions and the elastic 

displacement portions are thus displaced, As a result, the disc can 

easily be loaded/unloaded to and from the disc-receiving recess. 

Since a disc support portion for supporting a 

non-signal-recording region in the inner portion of the disc held in 

the disc-receiving recess is formed in the bottom· portion of the 

disc-receiving recess, the disc can be held in such a manner that. 

contact of the signal recording surface with the disc-receiving 

recess can be prevented. 

A tray accommodating case comprises: a tray accommodating 

portion closed by opposite upper and lower. surfaces, opposite side 

surface perpendicular to the upper and lower surfaces and a rear 

surface perpendicµlar to the side surfaces and having a tray 

insertion/removal opening formed in the front surface opposite to 

the rear surface; and a tray engagement portion formed in the tray 

accommodating portion and arranged to removably be engaged to an 



9 

engagement portion provided for a disc tray which is inserted 

through the disc tray insertion/removal opening so as to engage the 

disc tray to an accommodating position. 

The tray accommodating case has a disc pressing portion 

for-med in substantially the central portion in the direction of the 

rear surface o"pposite to the tray insertion/removal opening so as to 

elastically press a disc held in the tray accommodating portion. 

Thus, a disc held· on the disc tray can be accommodated in the disc 

accommodating apparatus without looseness. · 

A disc accommodating apparatus according to the present 

invention comprises the disc tray and the tray accommodating case 

. for accommodating the disc tray. 

A disc drive _apparatus into which the disc tray having a disc 

on which an information signal is record.ed comprises: a tray 

receiving portion for receiving the disc tray; a disc rotating 

mechanism for rotating the disc held on the disc tray loaded into 

the tray receiving portion; and recording and/or reproducing means 

for recording and/or reproducing an information signal to and from 

the disc which is I."Otated by the disc rotating mechanism. 

The disc drive apparatus has a chucking member arranged to 

chuck the disc held on the disc tray to the disc rotating mechanism 

and disposed opposite to the disc rotating mechanism. Thus, the 

disc is chucked by the chucking member so that the disc is rotated 

integrally with the disc rotating mechanism. 

The tray receiving portion is provided with 
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disc-receiving-recess enlarging means which is engaged to the 

opened end of the disc-receiving recess provided for the disc tray· 

when the disc tray is loaded in the tray receiving portion to enlarge 

the disc-receiving recess so as to permit the disc held in the 

disc-receiving recess to freely rotate in the disc-receiving recess. 

Other objects, features and advantages of the invention will be 

evident from the following detailed description of the preferred 

embodiments 

Brief Description of the Drawings 

Fig. 1 is a perspective view showing a first embodiment of a 

disc tray and a tray accommodating case according to the present 

invention; 

Fig. 2 1s a perspective view showing the disc tray according 

to the first embodiment; 

Figs. 3A to 3D are a plan view, a rear view, a front view and 

a side view showing the disc tray shown in Fig. 2; 

Fig. 4 is a bottom view showing the disc tray shown in Fig. 2; 

Fig. 5 is a cross sectional view showing the disc tray shown 

in Fig. 3 and taken along line V-V; 

Figs. 6A to 6B are cross sectional views each of which 

showing the disc tray shown in Fig. 3 and which are taken along 

lines VI-VI and VI'-VI', respectively; 

Figs. 7 A to 7C are enlarged views showing an essential portion 

of the cross sectional view shown in Fig. ·s for illustrating the 

operation for loading/unloading a disc to and from the disc tray; 
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Fig. 8 is a perspective view showing the tray accommodating 

case according to the first embodiment; 

Fig. 9 is an exploded perspective view showing the tray 

accommodating case shown i1f "Fig. 8; 

Fig. I 0 is an enlarged, exploded and perspective view showing 

a disc pressing member in the tray accommodating case shown in 

Fig. 8; 

Fig. 11 is an enlarged, exploded and perspective view showing 

a tray engagement member in the tray accommodating case shown in 

Fig. 8; 

Figs. 12A to 120 are a partially-cu·t plan view, a rear view, a 

front· view and a side view showing the disc accommodating case 

shown ·in Fig. 8; 

Fig. 13 is a perspective view showing a state in which the disc 

tray is accommodated in the tray accommodating cas·e according to 

the first embodiment; 

Fig. 14 is a plan view showing the disc accommodating cas.e 

1n which the disc tray shown in Fig. 13 is accommodated; 

Fig. 15 1s a partially-cut plan view showing the disc 

accommodating case in which the disc tray shown in Fig. 13 is 

accommodated; 

·Fig. 16 is an enlarged 8:nd partially-cut plan view showing a 

portion of the disc which is pressed by the disc pressing member 

shown in Fig. 13; 

Fig. 1 7 is an enlarged and partially-cut plan view showing a 
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portion of the disc tray engaged by the tray engagement member 

shown in Fig. 13; 

Fig. 18 is a partially-cut plan view showing a second 

embodiment of a disc tray and a tray accommodating case according 

to the present invention; 

Fig. 19 is a perspective view showing a third embodiment of 

a disc tray according to the present invention; 

Fig. 20 is a perspective view showing a disc drive apparatus 

adaptable to the disc trays according to any one of the first, second 

and third emQodiments; 

Fig. 21 is a partially-cut plan view showing a state in which 

the operati.on for loading the disc into the disc drive apparatus 

shown in Fig. 20 has been started and a state in which the disc is 

removed; 

Fig. 22 is a partially-cut plan view showing a state in which 

the operation for loading the disc into the disc drive apparatus 

shown in Fig. 20 has been completed; 

Fig. 23 1s a cross sectiona-1 view showing the disc drive 

apparatus shown in Fig. 21 and taken along line XXIII-XXIII; 

Fig. 24 is a cross sectional view showing the disc drive 

apparatus shown 1n Fig. 22 and taken along line XXIV-XXIV; 

Fig. 25 is a cross sectional. view showing the disc drive 

apparatus shown in Fig. 21 and taken along line XXV-XXV; 

Fig. 26 is a cross sectional view showing the disc drive 

apparatus. shown in Fig. 22 and taken along line XXVI-XXVI; 
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Fig. 2 7 is a cross sectio.nal view showing the disc drive 

apparatus shown in Fig. 21 and taken along line XXVII-XXVII; . 

Fig. 28 is a cross sectional view showing the disc drive 

apparatus shown 1n Fig. 22 and taken. along line XXVIII-XXVIII; 

Fig. 29 is a perspective view showing a disc tray according to 

a fourth embodiment of the disc tray _and the tray accommodating 

case according to the present invention; 

Fig. 30 is a front view showing the disc tray shown in Fig. 29; 

Fig. 31 is a perspective view showing an operation for 

loading/unloading the disc to and from the disc tray shown in. Fig. 

29; 

Figs. 32A and 32B are cross sectional views showing an 

enlarged essential portion of the operation for loading/unloading the 

disc to and from the disc shown in Fig. 29; 

Fig. 3 3 is a perspective view showing a tray accommodating 

case according to a four embodiment of the disc tray and the tray 

accommodating case; 

Fig. 34 is a side view showing the tray accommodating case 

shown in Fig. 33; 

Fig. 35 is a partially-cut plan view showing an essential 

portion of the tray accommodating case shown in Fig. 33; 

Fig. 3 6 1s a c.ross sectional view showing the tray 

accommodating case shown in Fig. 3 5 and taken along line 

XXXVI-XXXVI; 

Fig. 37 is a perspective view showing a disc tray according to 



··--·-;--... -.-... -.. -::- ··-·:. --~~·--·-----~----

14 

a fifth embodiment of the -disc tray and the tray accommodating case 

according to the present invention; 

Fig. 3 8 is a cross sectional view showing an enlarged essential 

portion of the disc tray shown in Fig. 37 and taken along line 

XXXVIII-XXXVIII; 

Fig. 39 is a partially-cut perspective view showing a tray 

accommodating case according to a sixth embodiment of the disc 

tray and the tray accommodating case according to the present 

invention; 

Fig. 40 is a perspective view showing the tray accommodating 

~ase shown in Fig. 3 9 and th.e disc tray shown in.Fig. 2 9; 

Fig. 41 is a partially-cut plan vie_w showing an intermediate 

moment of the operation for inserting the disc tray. shown in Fig. 

29 into the tray .accommodating case shown in Fig. 39; 

Fig. 42 is a perspective view showing the tray accommodating 

case and the disc tray shown in Fig. 41; 

Fig. 43 is a partially-cut plan view showing a state in which 

the operation for inserting the disc tray shown in Fig. 29 into the 

tray accommodating case shown in Fig. 39 has been comple_ted; 

·Fig. 44 is a pe_rspective view showing a magazine rack for an 

auto-changer having a structure in which a plurality of the tray 

accommodating cases shown in Fig. 39 are vertically stacked; 

Fig. 45 is a perspective view showing a disc drive apparatus 

adaptable to the disc tray according to the fourth and fifth 

embodiments; 
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Figs. 46A and. 46B are cross sectional views of the side 

surface of the disc drive apparatus shown in Fig. 45 for illustrating 

the disc loading operation; 

Fig. 47 is a cross sectional view- showing a state in which the 

operation for loading the disc into the disc drive apparatus shown 

in Fig. 45 has bee:p completed; 

Fig. 48 is a perspective view showing a disc tray according to 

a seventh embodiment of the disc tray and the tray accommodating 

case according to the present invention; 

Fig. 49 is a plan view showing the disc tray shown in Fig. 48; 

Fig. 5 0 is a perspective view showing a tray ·accommodating 

case according to the seventh embodiment of the disc tray and the 

tray accommodating case according to the present invention; 

Fig. 51 is a plan view showing an essential portion of the tray 

a_ccommodating case shown in Fig. 50; 

Fig. 52 is a perspective view showing an eighth embodiment of 

the tray accommodating case according to the present invention; 

Fig. 53 1s a cross sectional view showing the tray 

accommodating case shown in Fig. 52 and taken along line 

XXXXXIII-XXXXXIII; 

Fig. 54 is a perspective view showing a ninth embodiment of 

the disc tray and the tray accommodating case according to the 

present invention; 

Fig. 55 is a perspective view showing the disc tray shown in 

Fig. 54; 
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Fig. 56 is a bottom view showing the disc tray shown in Fig. 

54; 

·Fig. 57 is .a perspective view showing the tray accommodating 

case shown in. Fig. 54; . 

Fig. 5 8 is a partially-··cut ·plan view showing the tray 

accommodating case shown .in Fig. 57; 

Fig. 59 is a perspective view showing a disc drive apparatus 

adaptable to the disc tray according to a ninth embodiment; 

Fig. 60 is a schematic vertical cross sectional view showing 

start of the operation for loading a disc into the disc drive 

apparatus shown in Fig. 59; 

Figs. 61 A and 61 B are schematic vertical cross sectional views 

showing the seque·ntial order of the operation for loading a disc into 

the disc drive apparatus shown in Fig. 59; 

Fig. 62 is an enlarged bott.om view showing an 

elastically-holding portion of the disc . tray of the disc drive 

apparatus shown in Fig. 59; 

Figs. 63A and 63B are schematic side views showing an 

essential portion of the operation for opening the elastically-holding 

portion; 

Fig. 64 is a perspective view showing a method of loading the 

disc tray into the disc drive apparatus shown in Fig. 59; 
.. 

Fig. 65 is a perspective view showing a state ·in which the disc 

tray has been loaded into the disc drive apparatus shown in Fig. 64; 

Fig. 66 is a vertical cross sectional view showing the 
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dimensions of a disc-receiving recess and the like of the disc tray 

shown in Fig: 59; 

Fig. 67 is a vertical cross sectional view similar to Fig. 66; 

Fig. 68 is a plan view showing a disc tray according to a tenth 

embodiment of the disc tray and the tray accommodating case 

according to the present invention; 

Fig. 69 is a perspective view showing an eleventh embodiment 

of the disc tray and the tray accommodating case according to the 

present invention; 

Fig. 70 1s a perspective view showing a magazrne rack for an 

auto-change 1n which a plurality of the tray accommodating cases 

shown in Fig. 69 are vertically stacked; and 

Fig. 71 is a perspective view showing a . co.nventi on al tray 

accommodating case. 

Best Mode for Carrying Out the Invention 

A disc tray and a disc accommodating a.ppara"tus arranged· to 

use the disc tray according to the present invention will now be 

described with reference to the drawings. 

A first embodiment of the disc tray and the disc 

ac co mmod·ating apparatus according. to the present invention will 

now be described with reference to Figs. 1 to· 17. 

A disc accommodating apparatus 501 according to a first 

embodiment of the present invention, as shown in Fig. 1, 1s 

composed of a "di~c tray 1 formed into a thin-plate-like shape and 

a tray· accommodating case 21 for accommodating the disc tray 1. 
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The disc accommodating apparatus 501 ts arranged to accommodate 

a disc, such as an optical disc or a magneto-optical disc, serving as 

a recording medium for recording a music signal, a video signal, an 

information signal which is processed by an information processing 

apparatus, such as a computer, and a·nother information signal 

indicating program information or the like for controlling the 

operation of the computer. Specifically, a disc D, such as an 

optical disc or a magneto-optical disc exemplified by a CD, a 

CD-ROM, a CD-R, a DVD and a DVD-ROM, having a diameter of 

about 120 mm and a thickness of about 1.2 mm is accommodated. 

The disc D has a central hole Da having a diameter of about 15 mm 

and formed in the central portion thereof. As shown in Fig. 5, a 

lower surface of the disc D when the disc D is viewed in Fig. 5 is 

made to be a signal recording surface. The signal recording surface 

has a non-signal recording region De formed on the inside of a 

signal recording region Dd and on the outside of the central hole 

Da. 

The disc tray 1 for holding the disc D is manufactured by 

molding a non-transparent synthetic resin, such as ABS resin or 

polyacetal resin. The disc tray 1 is formed into a substantially 

rectangular shape having a width W 1 of about 124 mm in the lateral 

direction of Fig. 2, a length L 1 of about 131 mm in the lengthwise 

direction of Fig. 2 and a thickness T 1 of about 5 mm in the vertical 

direction of Fig. 2. A circular disc-receiving recess 2 having an 

opened upper portion is formed in substantially the central portion 
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of the upper surface of the disc tray 1. The disc-receiving recess 

2 has a diameter A 1 shown in Fig. 3 which is about 121. 6 mm and 

a. depth B 1 shown in Figs. 6A and 6B which is about 3 .6 mm. That 

is, the diameter. A 1 and depth B 1 of the disc-receiving recess 2 and 

the diameter A 2 and thickness B 2 of the disc D satisfy A 1 > A 2 and 

·B1 > B 2· 

A bottom portion 2a of the disc-receiving recess 2, as shown 

in Figs. 2 and 4, has a U-shape bottom opening 3 formed by cutting 

m a range from the substantially central portion to the front end of 

the disc tray I along a central line P 1 of the disc tray I, the botto·m 

opening 3 being positioned in the central portion in the lateral 

direction of the disc tray .1. The bottom opening 3 is formed into 

a substantially U-shape composed of a semi-circular hole 3 a formed 

at substantially the central portion of the disc tray I and a 

rectangular hole 3b continued from the semi-circular hole 3a and 

formed to face the front end la. A disc support portion 4 formed 

into a semi circular arc, having an outer diameter of about 3 8. mm 

and also serving as a reinforcing rib, is integrally formed with the 

upper portion of a central portion of a bottom portio·n 2a of the 

disc-receiving recess 2, the disc support portion 4 being formed 

along the semi-circular hole 3 a. 

As shown in Figs. 2 and 3A, engagement projections 5 and 6 
.. 

for preventing separation of the disc are formed at the outer ends 

of the opened side of the disc-receiving recess 2 in such a manner 

that the engagement projections 5 and 6 project to face the inside 
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portion of the disc-receiving recess 2. A pair of right-hand and 

left-hand engagement projections 5 and 6 are formed adjacent to the 

front end 1 a of the disc tray 1 which is the insertion portion into 

the tray accommodating .case 21. On the other hand, another pair 

of right-hand and left-hand engagement projection.s 5 and 6 are 

formed adjacent to the rear end 1 b of the disc tray 1. Thus, four 

engagement projections 5 and 6 are formed. Each of the 

engagement projections 5 and 6 has, as shown in Figs. 6A and 6B, 

a thickness w. of about 0.2 mm so that they are flus.h with the 

upper surface of the disc tray 1. As shown In Fig. 3A, the 

engagement projections 5 and 6 are formed symmetrically with 

respect to the central line P 1 of the disc tray 1. A gap B 3 between 
. . 

the lower surface_s of the four engagement projections 5 and 6 and 

the bottom portion 2a of the disc-receiving recess 2 is about 3 .4 

mm. The diameter A3 of an inscribing circle which is in contact 

with the inner ends of the four engagement proJections 5 and 6 is 

about 117.6 mm, as shown in Fig. 3A. That is, the gap B 3 , the 

diameter A3 of the inscribing circle, the thickness B 2 of the disc D 

and the diameter A2 have the relationship satisfying B 3 > B 2 a_nd A 3 

< A2. 

As shown in Fig. 3A, two cut lines 7 which are in parallel 

with the central line of the disc-receiving recess 2 are formed on 

the two sides adjacent to the base portions of the pair of the right 

and left engagement projections 5 and 6 formed adjacent to the rear 

end I b of the disc tray 1. ·The pair of the right and left 
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engagement projections 6, as shown in Fig. 7A, 7B and 7C, can be 

elastically deformed in a direction from the horizontal position at 

which the engagement projections 6 are flush with the upper surface 

. of the disc tray 1 in the direction of the depth of the disc-receiving 

recess 2. 

Note that similar cut lines may be formed on the two sides 

adjacent to the base porti9ns of the pair of the right and left 

engagement proj~ctions 5 formed adjacent to the front end I a .of the 

disc tray 1 so that elastic displacement of the engagement 

projections 5 is permitted. 

Right and left reference holes 8 are forme·d on the outside of 

the disc-receiving recess 2 of the disc tray I at a position deviated 

to the rear end 1 b of the disc tray 1, the referenc~ holes 8 being 

formed on a reference line P 2 which is perpendicular to the central 

line P 1 of the d.isc tray I. The reference holes 8 penetrate the disc 

tray 1, as shown in Figs. 3A, 4 and 6B. The two reference holes 

8 are formed symmetrically with respect to the central line P 1 of the 

disc fray I. Either of the reference holes 8 formed in the 

right-hand portion of Fig. 3A is formed. into a complete round, 

while another reference hole 8 formed in the left-hand· portion of 

Fig. 3A is formed into an elongated hole having the major axis 

arranged in a direction of the reference line P 2 . 

As shown in Figs. 3B and 3D, a pair of right and left cut 

recesses 9 are formed on the right and left corners in the front 

portion of the disc tray I. The cut recesses 9 are formed 
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substantially in parallel with the central line P 1 of the disc tray 1 

and symmetrically. As shown in Figs. 3A and 4, a semicircular 

engagement recess 1-0 serving as an engagement portion which must 

be engaged to the tray accommodating case 21 is formed in each of 

the cut recesses 9. Portions from the engagement recesses 10 

formed in the cut recesses 9 to the front portion of the disc tray 1 

have inclined surfaces 9a, as shown in Fig. 4. As shown in Figs. 

3A and 4, a pair of right and left rectangular cut recesses 11 are 

formed on the right-hand and left-hand sides of the bottom surface 

of the disc tray 1, the c.ut recess 1 I being formed at a position 

deviated toward th-e rear end of the disc tray 1. 

As shown in Figs. 2 and 3A, a grip 12 formed by a plurality 

of parallel non-slip projections is formed on the upper surface of 

the disc tray 1 at a position adjacent to the rear end of the disc 

tray 1. Moreover, a horizontal label application area 13 is formed 

on the rear end of the disc tray 1, as shown in Fig. 3 C. Moreover, 

a multiplicity of reinforcing ribs I 4 are formed on the bottom 

surface of the disc tray I at positions on the outside ·of the 

disc-receiving recess 2, as shown in Fig. 4. Moreover, inclined 

portions 1 g are formed on the front corners of the disc tray 1, as 

shown in Figs. 3A and 4. 

The four engagement projections 5 and 6 projecting into the 

. disc-receiving recess 2 as described above are formed by an 
. . 

under-cut molding method, in which the mold is forcibly is released, 

when the disc tray I is molded by using a molding apparatus. The 
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under-cut molding method simplifies the structure of the mold for 

manufacturing the disc tray 1 in such a way that the mold has a 

two-piece structure permitting vertical separation. Moreover, 

recesses 1 S and 16 are formed at the lower po.sitions on the rear 

end of the disc tray 1 corresponding to the engagement projections 

5 ap.d 6, the recesses 15 and 16 being formed when the under-cut 

process is performed. 

As shown in Figs. 1, 8 and 9, the tray accommodating case 21, 

In which the disc tray 1 having the above-mentioned structure is 

accommodated, is manufactured by molding transparent or 

semi-transparent synthetic resin, such· as ABS resin or polyacetal 

resin. The tray accommodating case 21 IS composed of a 

rectangular case body 22 and a cover plate 23 for closing the 

flat-surface portion of the case body 22. 

The case body 22 which constitutes the tray accommodating 

case 21 has right and left opposite .si"de walls 2 5, as shown in Fig. 

9. Moreover, a rear wall 24 perpendicular to the side walls 25 is 

formed. The two side walls 25 and the rear wall 24 are formed 

integrally and continuously. Engagement projections 26 and 27 

projecting toward the inside portion of the case body 22 are formed 

at the top ends of the rear wall 24 and the side walls 25. Cut 

portions 29 ar~ formed in the corners in which the engagement 

members 27 of the side walls 25 and the engagement members 26 of 

the rear wall 24 are joined to one another. The cut portions 29 

serve as insertion portio·ns when tray engagement members 3 7 to be 
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described later are joined to. the case body 22. 

Also a cut portion 28 is formed in the central portion of the 

engagement members 26 of the rear wall 24. The cut portion 28 

serves as an insertion portion when a disc pressing and supporting 

member 36 to be described later is joined to the case body 22. 

Moreover, engagement recesses 30 are formed in the portions of the 

engagement members 27 provided for the side walls 25, ·the 

engagement recesses 30 being formed adjacent to the front surface 

of the case body 22. 

As shown in Fig. 9, received portions 32 and 31 arranged to 

be engaged to the engagement members 27 and 26 ·of the case body 

22 are provided for the two opposite sides and the rear portion of 

the cover plate 23. ·Each of the received portions 32 and 31 has an 

L-shape cross sectional shape, as shown in Figs. 9 and 12C. 

Received members 3 2a __ and 31 a formed at the leading ends of the 

received p·ortions 3 2 and 31 are formed integr.a1ly with the cover 

plate 23- in such a manner as to project to the outside portion of 

the c over p 1 ate 2 3-. 

A tray-insertion guide member _33 for guiding insertion of the 

disc tray I which is accommodated in the tray accommodating case 

21 and restraining the position of accommodation is formed in each 

of the leading ends of the received portions 32 formed on the two 

sides of the cover plate 23. The tray-insertion guide members 3 3 

are formed integrally with the received members 3 2a. 

As shown in Fig. 12A, engagement projections 3 4 ·arranged to 
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be engaged to the engagement recesses 30 provided for the case 

body 22 are formed on the two sides of the cover plate 23 at 

positions adjacent to the front end of the cover plate 23. The 

engagement projections 34 are formed integrally with the outer 

surfaces of the received portions 32, as shown in Fig. 12A. 

As shown in Figs. 13 and 14; when the cover plate 23 is 

horizontally inserted into the case body 22 from a direction 

indicated by an arrow a shown in Fig. 13 in such a manner that the 

right and left received portions 32 are engaged to the right and left 

engagement members 27 of the case body 22, the received portion 

31 adjacent to the rear surface is engaged to the rear engagement 

members 26 of the case body 22. Moreover, the pair of the right 

and left locating engagement projections 34 ar.e elastically displaced 

by the pair of the right and left engagement recesses 30 ·and . . 

·engaged within the engagement recesses 3 0. Thus, the cover plate 

23 is located and joined to the case body 22. 

As described above, the case body 22 and the cover plate 23 

are combined with each other so that a horizontally-elongated tray 

inserting/removing opening 3 5 for inserting/removing the disc tray 

1 is formed as shown in Figs. I and 13. Thus, a thin and 

rectangular tray accommodating case 21 having closed top and 

bottom surfaces, rear surface and right and left surfaces 1s 

assembled. 

As shown in Figs. l 2A to l 2D, the disc pressing and 

. supporting member 36 made of the same synthetic resin as the 
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synthetic resin for making the tray accommodating case 21 ts 

detachably mounted on a position on a central line P 11 in the lateral 

directic_>n of the tray accommodating case 21 which is the central 

portion of the rear end of the tray accommodating case 21. The 

disc pressing and supporting member 36 is, as shown in Fig. IO, 

composed of a flat base 36a and a pair of disc pressing and 

supporting members 36b projecting over either side of the disc 

pressing and supporting members 3 6b and inclined forwards, the disc 

pressing and supporting members 36b being arranged to be 

elastically displaced. An expanded portion 36c having a circular-arc 

cross sectional sha-pe is formed integrally with each of the leading 

ends of the disc pre.ss.ing and supporting members 36b. An 

engagement recess 3 8 formed by cutting from a lower position is 

formed in the central portion of the base 3 6a, as shown in Fig. 10. 

A pair of right and left symmetrical tra_y engagement members 3 7 

made of the same synthetic resin as the· synthetic resin for making 

the tray accommodating case 21 are detac·hably disposed in the 

right-hand and left~hand portions of the rear end of the tray 

accommodating case 21, as shown in Figs. 8 and 9. Each of the 

tray engagement members 37 has an elastically displacement portion 

37a having an engagement claw 37b at the leading end thereof, as 

shown in Fig. 11. A pair of engagement members 40 and 41 are 

formed to project ·over the outer surface of the base opposite to the 
.-

surface on which the projecting engagement claw 3 7b is formed, as 

shown in Fig. 11. The engagement member 4_0 is formed to project 
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in parallel with the elastically displacement portion 37a, while the 

other engagement member 41 is formed to project perpendicular to 

the elastically displacement portion 37a. 

The rear wall 24 of the case body 22 has a JOtmng portion 3 9 

for joining the disc pressing and supporting member 36. The 

joining portion 39 has an engagement member 39b formed integrally 

with the leading end of an engagement member 3 9a stood erect over 

the rear wall 24 so that the flat shape of the joining portion 3 9 is 

formed into a T-shape. As shown in Fig. 10, the disc pressing and 

supporting member 36 is joined in such a manner that the base 36a 

is inserted between the rear wall 24 and the engagement member 3 9b 

of the joining portion 39 through the cut portion 28 formed by 

cutting a portion. of the engagement members 26 formed at the top 

end of the rear wall 24 of the case body 22. Thus, the engagement 

recess 3 8 is engaged to the engagement member 3 9a so that the base 

3 6a is held between the-. rear wall 24 and the engagement member 

39b. -As a result, the position of the disc pressing and supporting 

member 36 with respect to the case body 22 is determined and the 

disc pressing and supporting member 36 IS joined. At this time, the 

pair of the disc .pressing and supporting members 36b are allowed 

to project into the case body 22, as shown in Figs. 8 and l 2A. 

Moreo_ver, joining portions 42 for joining the tray engagement 

members 37 are provided for the case body 22 at positions adjacent 

to the rear wall 24 of the side walls 25, as shown in Figs .. 9 and 

11. Each of the joinin·g portions 42 forms an engagement groove 43 
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having a T planar shape. The joining portions 42 are formed 

symmetrically. The tray engagement members 37 are inserted into 

the case body 22 through the cut portions 29 formed on the corners 

in which the two side walls 25 and the rear wall 24 of the case 

body 22 intersect with each other. At this time, each of the tray 

engagement members 37 is joined to.the joining portions 42 in such 

a manner that the base having_ the engagement member 40 is engaged 

to the engagement groove 43 to_ hold a portion of the joining 

portions 42 by the engagement members 40 and 41. Thus, the tray 

engagement members 37 are attached to the case body 22. 

Thus, the disc pressing and supporting member 36 and the pair 

of the tray engagement members 3 7 are joined to the case body 22, 

Then, the cover plate 23 is inserted into the case body 22 in the 

direction indicated by the arrow a shown in Fig. 13 so that the 

cover plate 23 is joined to the case body 22. As a result, the base 

3 6a of the disc pressing and supporting membe·r 3 6 is supported 

from an upper position by the received portion 31 of the cover plate 

23 at the position adjac--ent to the rear portion of the cover plate 23 

so that the disc pressing and supporting member 3 6 is secured to 

the case body 22. Also the tray engagement members 3 7 are 

secured to the case body 22 because the base portions of the tray 

engagement members 3 7 engaged to the .joining portions 42 are 

supported from upper positions by engagement-portion holding 

projections 44 formed on the two sides of the rear portion of the 

cover plate 23, as shown in Fig. 9. 
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The disc pressing and supporting member 36 and the pair of 

the tray engagement members 3 7 are simply engaged to the joining 

portion 39 and the joining portions 42 to permit removal from the 

case body 22 when the cover plate 23 is removed from the case 

body 22. 

The tray a cc om mo dating case 2 I for th ·e· di s c tray 1 h av i n g t he 

above-mentioned structure has a tray accommodating space 45 

formed on the case body 22 and between the pair of the right and 

l~ft tray-insertion guide members 33 of the cover plate 23. The 

width W 11 of the tray accommodating space 45 in the horizontal 

direction in Fig. 8, the longitudinal length L 11 and the vertical depth 

T 11 are determined with respect to t.he width W 1' the length L 1 and 

the thickness T 1 of the disc tray 1 satisfy the relationships W 11 ~ 

Wh L 11 >-L 1 andT 11 ~ T 1 

. Moreover, the front end portio·n of the case body 22 having 

the tray inserting/removing opening 3 5 is allowed to forwards 

project over the front end of the cover ·plate 23. In addition, a 

finger holding portion 46 for holding the disc tray 1 when the disc 

tray 1 is loaded/unloaded to and from the tray accommodating case 

21 is formed in the portion of the case body 22 forwards projecting 

over the front end - of the cover plate 23. The fin-ger holding 

portion 46 is formed into a semi-circular cut portion. 

When the disc D is accommodated in the disc accommodating 
. 

apparatus SO 1 having the disc tray 1 and the tray accommodating 

case 21 having the above-mentioned structures, the signal recording 
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surface is caused to face the bottom portion 2a of the disc-receiving 

recess 2. Then, a portion of the outer portion Db of the disc D is 

diagonally inserted into a portion below the pair of the right and 

left engagement projections 5 adjacent to the front end of the disc 

tray I in a direction indicated by an arrow .c shown in Fig. 5. 

Then, the outer portion Db of the disc D engaged to a portion 

above the pair of the right and left engagement projections 6 in the 

rear portion of the disc tray I is pressed against the engagement 

projections 6 in a direction indicated by an arrow d shown in Figs. 

5 and 7B. Thus, the engagement projections 6 are, as shown in 

Figs.· 7B and 7C, elastically deformed in a direction indicated by· an 

arrow e shown in Fig. 7B. Thus, the outer portion Db of the cut 

lines 7 is pushed inwards to a position below the lower surface of 

each of the engagement projections 6 so as to be accommodated 

within the disc-receiving recess 2. After the disc D has been 

accommodated within the disc-receiving recess· 2, the engagement 

projections 6 pressed by the disc D are released so that the 

engagement projections 6 are elastically res·tored in a direction 

indicated by an arrow f shown in Fig. 7C. As a result, a horizontal 

state is realized in which the engagement projections 6 is flush with 

the upper surface of the disc tray I. 

As described above, the disc D can be mounted on a portion 

within the disc·-receiving recess 2 by using the elastic deformation 
,. 

of the engagement projections 6. Thus, the disc D can easily be 

inserted and mounted on the disc tray 1. Since the disc D can be 
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placed within the disc-receiving recess 2 by simply pushing the two 

portions of the outer portion Db of the disc D from an upper 

position, the necessity of contact of the fingers with the signal 

recording surface can be eliminated. Thus, adhesion of fingerprints, 

contamination and the like with the signal recording surface can be 

prevented. 

When the disc D mounted on the disc-receiving recess 2 is 

removed, the finger is inserted into the central hole Da of the disc 

D and another finger rs used to pres~ the ~uter portion Db of the 

disc D so as to raise the disc D in a direction indicated by an arrow 

g shown in Fig. 7C. The elastic deformation of the disc D and the 

elastic deformation of· the engagement projections 6 in the direction 

indicated by the arrow f shown in Fig. 7C results in the engagement 

of the outer portion Db of the disc D to the engagement projections 

6 being suspended. Thus, the disc D is permitted to be turned in 

the dire·ction indicated by the arrow g shown in Fig. 7C at a 

position above the disc-receiving recess 2. As a result, the disc D 

can be removed in a direction indicated by an arrow h shown in Fig. 

7C. Thus, the disc D is removed from the disc-receiving recess 2. 

Also· when the operation for removing the disc D is performed, the 

fingers are not required to be brought into contact with the signal 

recording surface. Therefore, adhesion of fingerprints, 

contamination to the signal recording surface can be prevented. 

As shown i_n Fig. 5, the disc D is mounted o.n the disc tray I 

in such a manner that the non-signal-recording region De 1.n the 
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periphery of the central hole Da is supported on the disc support 

portion 4. Therefore, a gap G 1 corresponding to the height of the 

disc support portion 4 is maintained between the signal recording 

region Dd of the signal recording surface and the bottom portion 2a 

of the ~isc-receiving recess 2. Also a gap G2 having a size of 

about 0. 8 mm is maintained . between the out er portion Db of the 

disc D and a rising periphery 2b in the outer portion of the 

disc-receiving recess 2. Therefore, the disc D is mounted on the 

disc tray 1 in a state in which a predetermined gap is maintained in 

the disc-receiving recess 2 in a direction in parallel with the signal 

recording surface and in the direction of the thickness perpendicular 

·to the signal recording surface. As a result, contact of the signal 

recording surface of the_ disc D with the bottom portion 2a can be 

prevented even if the disc D is moved in the disc-receiving recess 

2 in the horizontal direction and/or the direction of the thickness 

of the disc D. As a result, the signal recording surface can reliably 

be protected from being damaged. 

The disc D is engaged by the four engagement projections 5 

and 6 ·and mounted on the disc-receiving_ recess 2 as desc~ibed 

above. The engagement projections 5 and 6 overlap the outer 

portion Db of the disc D because of the difference (A 2 - A 3 = about 

2.4 mm) from the diameter A 2 of the disc D and the diameter A 3 of 

the inscribing circle connecting the leading ends of the four 

engagement projections 5 and ·6. As a result, separation of the disc 

D from the disc-receiving recess 2 c-an be prevented by dint of the 
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engagement projections 5 and 6. That is, even if the disc tray 1 1s 

considerably inclined from the horizontal state or the disc tray 1 1s 

vertically turne·d, separation of the disc D fr om the disc-receiving 

recess 2 can reliably be prevented. 

Therefore, when the disc tray 1 on which the disc D has been 

mounted is inserted or removed to and from the tray accommodating 

case 21 through the tray inserting/removing opening 3 5 as shown in 

Figs. 13 to 15, careless. separation of the disc D from the disc ·tray 

1 can be p rev.e_nted. As a result, damage of the signal recording 

surface and adhesion of contamination to the signal recording 

surface can be prevented. As a result, the disc D can reliably be 

protected. 

When the disc tr_ay 1 is accommodated 1n the tray 

accommodating case 21, substantially the central portion of the grip 

12 adjacent ·to the rear portio_n of the disc tray 1 is held by the 

fingers from upper and lower positions to insert ·the front portion 

of the disc tray 1 into the tray inserting/removing opening 3 5 of the 

tray accommodating case 21 in the direction indicated- by the arrow 

a shown in Fig. 13.. As a result, the disc tray 1 is guided by the 

tray-insertion guide members 33 and horizontally inserted into the 

. tray accommodating space 45. Thus, the tray engagement members 

37 and tray engagement members 48 a_re introd~ced into the pair of. 

the right and left cut recesses 9 of the disc tray 1 ~ as shown in 

Figs. 15 and 17. When the disc tray 1 has been inserted into the 

case body 22, the engagement claw 3 7b of each of the pair of the 
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right and left tray engagement members 3 7 is pressed by the inclined 

surface 9a of each of the cut recesses 9 of the disc tray I. As a 

result, the elastically displacement portion 37a is engaged to the 

engagement recess 10 formed on the bottom surface of the cut 

recesses 9 while the elastically displacement portion 3 7a is 

elastically displaced. At this time, the pair of the right and left 

tray engagement members 48 are brought into contact with the 

rising sq.rfaces 9b of the pair of the right and left cut recesses 9. 

Thus, the position of insertion• of the disc tray 1 into the tray 

accommodating case 21 is determined: 

Immediately before ·the disc tray 1 inserted into the tray 

accommodating case 21 in a direction indicated by an arrow a shown 

in Fig. 15 1s engaged by the pa"ir of the right and left tray 

engagement members 37,_ the disc pressing and supporting member 

36 disposed in the central portion of the tray accommodating case 

21 adjacent to the rear portion is introduced into the bottom 

opening 3 in a direction indicated by an arrow b sh·own in Fig. 15. 

through the opened portion formed in the insertion portion. 

When the disc pressing and supporting member 3 6 has. been 

inserted into the bottom opening 3, the pair of the right and left 

disc pressing and supporting members 36b are pressed by the disc 

D at the two outer portions of the disc D held in the disc tray 1 in 

the direction indicat~d by the arrow a shown in Fig. 15. Thus, the 

disc pressing and supporting members 3 6b are elastically d,eformed 

in the direction indicated by the arrow a from an initial position 
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indicated by an alternate long and short dash line shown in Fig. 16 

to a deformation position indicated by a solid line shown in Fig. 16. 

Thus, the disc pressing and supporting members 36b presses the disc 

D· in a direction indicated by an arrow b shown in Fig. 16 by dint 

of the elastic restoring force in the direction indicated by the arrow 

b shown in Fig. 16. The disc D held on the disc tray 1 pressed by· 

the pair of the disc pressing and supporting members 3 6b is pressed 

and urged in the direction indicated by the arrow b shown in Fig. 

15. Thus, the disc D can be mo-µnted in the disc-receiving recess 

2 without a rattle in a state in which the disc D is pressed against 

the rising periphery 2b of the disc-receiving recess 2. 

As described abov·e, the free movement of the disc D within 

the disc-receiving recess 2 is restrained and held in the 

disc-receiving recess 2. Thus, the position at the disc tray 1 into 

which the disc D has been loaded is accommodated. in the tray 

accommodating case 21 is restrained. Therefore, damage of the 

signal recording surface and· the like of the disc D can reliably be 

prevented attributable to movement of the disc D when the tray 

acco~modating case 21 is carried or preserved. As a result, the 

disc D can reliably be protected. 

When the disc tray 1 is removed from the tray accommodating 

case 21, the fingers are inserted to the finger holding portion 4 6 of · 

the tray accommodating case 21 shown in Fig. 13 so that the central 

portion of the grip 12 of the disc tray 1 is held. Then, the disc 

tray 1 is pulled out from the tray accommodating case 21 in a 
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direction indicated by an arrow b shown in Fig. 13. As a result of 

the foregoing simple operation, the disc tray 1 can easily be 

separated from the pair of the right and left tray engagement 

members 37. Therefore, also the disc tray 1 can easily be removed. 

The inserting/removing finger holding portion 46 is formed in 

substantially the central portion of the front surface of the· tray 

accommodating case 21 in which the tray inserting/removing opening 

3 5 is formed. Therefore, the disc tray 1 can easily be inserted into 

the position at which the disc tray 1 is accommodated in the tray 

accommodating case 21 by, as it is, introducing the fingers holding 

the substantially ·the central portion of the gnp 12 of the disc tray 

1 into the finger holding portion 46. 

When the disc tray 1 is unloaded from the tray accommodating 

. case 21, the fingers are introduced into the finger holding portion 

46. Thus, the grip 12 can reliably be held, and then the disc tray 

1 can be pulled out. As a result, the operation for removing the 

disc tray 1 can easily be performed. 

The inclined surface 9a is formed. in the leading end portion· 

of each of the pair of the right an-d left cut recesses 9 of the disc 

tray 1 as shown in Fig. 1. Moreover, the tapered surfaces in the 

forward and rearward directions are formed at the leading ends of 

the engagement claws 3 7b of the pair of the right and left tray 

engagement members 3 7. Therefore, when the operation for 

inserting the disc tray 1 into the tray accommodating case 21 in the 

direction indicated by the arrow a shown in Fig. 15 or the operation 
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for unloading the disc tray 1 accommodated rn the tray 

accommodating case 21 in s direction indicated by an arrow b shown 

in Fig. I Sb is performed, the engagement claws 37b can smoothly be 

engaged and separated to and from the cut recesses 9 and the 

engagement recess 10. Thus, the operation for mounting/removing 

the disc tray -1 can smoothly be performed. Since the pair of the 

right and left tray engagement members 3 7 can be engaged and· 

separated to and from the engagement recess 10 in the pair of the 

right and left cut recesses 9 of the disc tray 1, the pair of the right 

and left tray engagement. members 3 7 can completely be 

accommodated rn the right and left sides 21 d of the tray 

accommodating case 21. As a result, a satisfactory dustproof 

characteristic can be obtained. 

A second embodiment of a disc tray and a disc accommodating 

apparatus according to the present inventio.n will now be described 

with reference to. Fig. I 8. 

The disc tray 1 has a pair of right and left symmetrical disc 

pressing portions 17 which can elastically displace an·d which are 

formed integrally with the central portion of the rear portion of the 

disc tray 1, the disc pressing portions 17 being disposed on the 

outside of the disc-receiving recess 2. The first disc pressing and 

supporting member 3 6 disposed in the tray accommodating case 21 

is made of an elastic material, such ·as sponge or rubber. 

When the disc tray. I is accommodated rn the tray 

accommodating case 21 through the tray inserting/removing opening 
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3 5 after the disc D has been placed on the disc-receiving recess 2, 

the outer portion Db of the disc D is brought into contact with the 

first disc pressing and supporting member. 36 from a direction 

indicated by an arrow a shown in Fig. 18. Thus, the disc D is 

urged by the first disc pressing and supporting member 3 6 so that 

the di s c D is p re s s e d in a direct i o n ind i ca t.e d by -an arr o w b sh o w n 

in Fig. 18. Then, the disc Dis supported by a pair of second disc 

pressing portio11s 17 disposed opposite to the first disc pressing and 

supporting member 36. At this time, th.e pair of the second disc 

p re s sing p o rt i on s 1 7 are e I a st i ca 11 y di s p 1 ace d in th e .direct i on 

indicated by the arrow b shown in Fig. 18 so as to press the outer 

portion Db of the disc D against th·e first disc pressing and 

supporting member 3 6 by dint of the urging force in the direction 

indicated by the arrow a shown in Fig. 18. · Since the disc D is 

elastically held by the first disc pressing and supporting member 3 6 

and the pair of the second disc pressing portions 17, free movement 

of the disc D p_Iaced on the disc-receiving recess 2 is restrained. 

I f the s e co n d di s c pre s sing p o rt i on s 1 7 c an e I a st i ca 11 y b e 

displaced, the first disc pressing and supporting member 3 6 may be 

made of a non-elastic material. 

A third embodiment of a disc tray and· a disc accommodating 

apparatus according to -the present ·invention will now be descdbed 

with refe·rence to Fi_g. 19. 

The disc tray I has disc engagement members 18 for preventing 

separation of the disc D placed on the disc-receiving recess 2, the 
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disc engagement members 18 being made of rubber or soft synthetic 

resin which can elastically be deformed. Each disc engagement 

member 18 is formed into a disc-like shape and provided with a 

support pin 18a disposed at a positi_on deviated from the center of 

rotation. The disc engagement member 18 is rotatively joined to 

the disc tray 1 through the support pin 18a. 

Note that four disc engagement member 18 are disposed as 

sh own in Fig . 1 9 o n t he ·out s i d e of the di s c - receiving re c es s 2 . 

As indicated by alternate long and short das~ lines shown In 

Fig. 19, each disc engagement member 18_ ·is rotated about the 

support pin 1 Sa toward the outsid~ portion of the disc-receiving 

recess 2 in such a manner as to open the disc-receiving recess 2. 

Thus, the disc D can smoothly be. mounted. After the disc D has 

been mounted on the disc-receiving recess 2, th_e disc engagement 

members 18 a_re rotated about the support pins ~Sa to the_ positions 

projecting into the disc-receiving recess 2 so as to ·support the disc 

D rn order to prevent separation of the disc D from the 

di s c - rec e iv in g·· re c e s s 2 . 

A locating means which is engaged to the disc engagement 

members 18 with moderation touch when the disc engagement 

members 18 is rotated to the position projecting into the 

disc-receiving recess 2 as indicated by the solid line shown in Fig. 

19 is provided for _the disc tray 1. Thus, the disc engagement 

members 18 can be rotated with the moderation touch so as to be 

reliably located at the position at which the separation of the disc 
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D can be prevented. 

A disc drive apparatus 51 into which a disc, such as an optical 

disc or a magneto-optical disc, is loaded by the disc tray I 

according to any one of the fi~st, second and third embodiments will 

now be described. 

As shown in Fig. 20, the disc drive apparatus· 51 has a front 

panel 52a, which is disposed on the front surface of a apparatus 

body 52 and which is provided with a tray loading/unloading 

opening 53 foi::-med into a horizontally elongated opening. The tray 

loading/unloading opening 53 is closed by ari opening/closing cover 

53a rotatively supported in the apparatus body 52. When the 

opening/closing cover 53a is rotated toward the inside portion of 

the apparatus body 52, the opening/closing cover 53a opens the tray 

loading/unloading opening 53. 

The apparatus body 52 includes a tray holder 54, disposed 

horizontally at a position opposite to the tray loading/unloading 

opening 53. The tray holder 54 is manufactured by press-working 

a thin metal plate or the like. The tray holder 54 has opposite tray 

holding portions 54b formed downwards from two s.ide portions of 

a ceiling-plate portion 54a, as shown in Figs. 21 and 23. Each of 

the tray holding portions 54b has an L-shape· cross sectional shape 

having a portion bent formed in parallel with the ceiling-plate 

portion 54a. A tray engagement member 54c bent downwards as 

shown 1n Fig. 23 is provided for the rear portion of the 

c e i Ii n g - p I at e p or ti on 5 4 a on the ins id e o f the a pp a rat u s b o d y 5 2·. 
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Moreover, a disc-shape disc clamper 55 is disposed in the central 

portion of the ceiling-plate portion 54a, as shown in Fig. 21. The 

disc clamp.er 55 is rotatively supported at the leading end of a 

clamper support member 56 extending in a direction in which the 

di~c tray 1 is loaded/unloaded and provided for the ceiling-plate 

portion 54a. Moreover, a tray guide meniber 57 for guiding the 

operation for loading/unloading the disc tray 1 to and from the tray 

holder 54 is joined to a portion of the ceiling-plate portion 54a 

adjacent to the ~ray loading/unloading opening 53. 

As shown in Fig. 23, a base 58 manufactured by press-working 

a metal plate is disposed at a lower position in the apparatus body 

52 opposite to the tray holder 54. A spindle motor 59 which. 

constitutes a disc-rotation drive mechanism 50 is disposed in a 

portion of the base 58 opposite to the disc clamper 55 provided for 

the tray holder 54. The spindle motor 59 is joined to the base 58 

in such a manner that the spindle shaft of the spindle motor 59 

projects toward the disc clamper 55. A disc table 60 arranged to 

integrally rotate with the spindle shaft is joined to the 1 eading end 

of the spindle shaft. 

An optical pickup 61 is disposed on the inside portion of the 

base 58. The optical pickup 61 is supported in such a manner as 

to move in the radial direction of the disc D placed on the disc 

table 60 through a guide inechanisni joined to the base 5 8. 

Moreover,. a forward-moving mechanism having a forward-moving 

motor· forwards moves the optical pic·kup 61 in a radial direction of 
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the disc D. 

The optical pi.ckup 61 has an objective lens 61a disposed 

opposite to the disc D placed on the "disc .table 60 so that light 

beams emitted from a light source are converged by the objective 

lens 6la to irradiate the signal recording surface of the disc D with 

the light b earns. 

Moreover, a tray receiving portion is formed on the upper 

surface of the base 58 .opposite to the tray holder 54, as shown in 

Figs. 22 and 23. The tray receiving portion has a pair of right and 

left locating pins 62 for locating the disc tray 1 and a pair of right 

and left height-restraining pins 6 3 for re st raining the height of the 

disc tray 1. The locating pins 62 are provided for the base 58 to 

stand erect at positions ·adjacent to the tray loading/unloading 

opening 53. The height-restraining pins 63 are provided for the 

base 58 at positions on the inside of the apparatus. body 52. Each 

of the reference pins 62 having a conical top end has a lower end 

provided with a height-restraining stepped portion 62a for 

restraining the height of the disc tray I. 

A holder elevation mechanism 64 is joined to the upper surface 

of the base 58, the holder elevation mechanism 64 being arranged 

to elevate/lower the tray holder 54 in directions indicated by arrows 

i and k shown in Figs. 2 7 and 28 which are a vertical direction with 

re.spect to the base 5 8. The holder elevation mechan.ism 64 

comprises a slide plate 65 manufactured by press-working a metal 

·plate, horizontally disposed on the base 58 and guided by the base 
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portions of four reference pms 62 and height-restraining pins 63 so 

as to be slid in directions indicated by arrows a and b shown in 

Figs. 2 7 and 2 8. Moreover, a pair of right and le.ft tension springs 

66 are provided which are means for sliding the slide plate 65 rn 

the direction indicated by the arrow b. An eject motor 69 1s 

provided which is, throug·h an eccentric cam 6 8, engaged to an 

eject-motor engagement portion 67 rearward extending from a side 

portion of the slide plate 65. The eject motor 69 is mounted on a 

side portion of a rear portion on the base 58 so as to slide the 

slide plate 65 in a direction indicated by an arrow a shown in Figs. 

27 and 28 against the pair of the right and left tension springs 66. 

A trigger arm 71 is provided which is rotatively joined to a side 

portion 1n the rear portion on the base 58 through a support-point 

pin 70 in such a manner as to be capable of rotating in the 

directions indicated by the arrows a and b shown in Fig. 21. A 

trigger-arm spring 72 is provided which is a means for rotating the 

tr i g g er. arm 7 1 in t I:i e direct i o n in di cat e d by th e arr ow b shown in 

Fig. 21. A locking member 73 is provided which has a circular-arc 

shape formed integrally with the base portion of the trigger-arm 

spring 72. A locking pin 74 is provided which is joined to a side 

portio.n of the rear portion of the slide plate 65 and which is 

locked/unlocked by the locking member 73. Four guide pins 7 5 are 

provided which are horizontally secured to the right and left side 

of the pair of the right and left tray holding portions 54b of the 

tray holder 54 at positions adjacent to the. front and· rear ends. 
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Four inclined guide grooves 76 are provided which are formed 

adjacent to front and rear ends of right and left side plates 65a 

f o rm e d by upward 1 y p er p end i cu 1 a rl y b ending t h e s Ii d e p 1 a t.e 6 5 

shown in Figs. 27 and 28 so as to be in parallel with the direction 

in which the disc tray is inserted. The inclined guide grooves 76 

a-re vertically inclined grooves for elevating the four guide pins 75. 

Moreover, vertical guide grooves 77 are provided which are formed 

adjacent to the rear ends of the right and left side plates 5 8 a 

formed in parallel with the direction in which the disc tray 1s 

inserted. The vertical guide grooves 77 vertically guide the pair of 

the right and left guide pins 75 a~ the positions adjacent to the rear 

end of the tray holder 54. 

In an initial state of the disc drive apparatus 51 having the 

above-mentioned structure in which insertion of the disc tray 1 is 

permitted, the slide plate 65 is slid in the direction Indicated by the 

arrow a show_n in Fig. 21 against. the tension springs 66 so that the 

slide plate 65 is locked by the trigger arm 71. As ·a result, the tray 

holder 54 is moved ·upwards in parallel with s direction indicated by 

an arrow i shown in Fig. 23 to an uppermost position which is the 

same height as that of the tray loading/unloading opening 53. As 

described above, the disc tray 1 is pulled out of the inside portion 

of the tray. accommodating case 21, and then the disc D is placed 

within the disc-receiving recess 2 of the disc tray I. Then, the disc 

tray I in the foregoing state is horizontally ins.erted into the tray 

loading/unloading opening 53 of the disc drive apparatus S 1 from 
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the direction indicated by the arrow a shown in Fig. 20 in such a 

manner that the front end 1 a of the disc tray 1 1s first inserted and 

the opening/closing cover 53a is opened inwards. 

Th e st ru ct u re f o r p rev en t in g s e p a rat i o n. of th e di s c D p 1 a c e d 

within the disc-receiving recess 2 of the disc tray 1 by dint of the 

four engagement projections 5 and 6 i$ ·employed as described 

above. Therefore, the disc D can safely and smoothly be inserted 

into the disc drive apparatus 51 even if the disc drive apparatus 51 

is a stand-up disc drive apparatus 51 arranged to be used in such 

a manner that the disc drive apparatus 51 is perpendicularly stood 

up without careless separation of the disc D. At this time, the tray 

guide member 57 guides the disc D in order to prevent collision of 

the disc D with the disc clamper 55. 

As shown in Figs. 21, 23 and 25, the disc tray 1 horizontally 

inserted into the apparatus body 52 through the tray 

loading/unloa·ding opening 53 in the direction indicated by the arrow 

a shown in· Figs. 21, 23 and 25 is as it is horizontally inserted 

between the pair of the right and left tray holding p or ti on s 5 4 b 

below the ceiling-plate portion 54a in th·e tray holder 54 in the 

direction indicated by the arrow a shown in Figs. 21, 23 and 25. 

Immediately before the overall surface of the inserted side of the 

disc tray I is brought into contact with the tray engagement member 

54c, the side surface of the overall surface of the disc tray I is 

brought into contact with the trigger arm 71. The trigger arm 71 

is rotated in the direction indicated by the arrow a shown in Fig. 
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21 again st the trigger-arm spring 7 2. 

Thu s, -as shown in Fig . 2 2, the Io ck in g me m b er 7 3 of the 

trigger arm 71 is separated from the locking pin 74 of the slide 

plate 65 into a sideward direction. Thus, the locked slide plate. 65 

is suspended. At the foregoing moment, the slide plate 65 is slid 

by the pair of the right arid left tension springs 66 from a position 

shown in Fig. 21 to a position shown in Fig. 22 in the direction 

indicated by the arrow a shown in Figs. 21 and 22. 

As a result, as shown in Fig. 28, while the ·pair of the right 

and left guide pins 75 adjacent to the rear end of the tray holder 

5 4 are vertically guided by the pair of the right and left vertical 

guide grooves 77_, the four inclined guide grooves 76 of the slide 

plate 65 are displaced in the direction indicated by the arrow b 

shown in Fig. 28 with respect to the four guide pins 7 5 of the tray 

holder 54. As a. result, the guide pins 75 are simultaneously moved 

downwards in a direction indicated by an arrow k shown in Fig. 28 

by the inclined guide grooves 76. As a result, the disc tray 1 is, 

together with the tray holder 54, moved downwards l.n parallel with 

the direction indicated by the arrow k from the uppermost position 

shown in Figs. 23 and 25 to the lowermost position shown in Figs. 

24 and 26. 

As a result, the pair of the right and left reference holes 8 of 

the disc tray I are, from an upper position, joined to the pair of 

the right and left reference pins 62 on the base 58, as shown in Fig. 

26. Mo·reover, the four portions on the bottom surfac·e ld of the 
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disc tray 1 are horizontally placed on the height-restraining stepped 

portions 62a of the pair of the right and left reference pins 62 and 

on the pair of the right and left height-restraining pins 63. Thus, 

the disc tray 1 can accurately be located ·on the base 58. 

Substantially simultaneously with this, the disc table 60 is, as shown 

in Fig. 24, relatively inserted from a lo·wer position into the 

semi-circular hole 3 a of the bottom opening 3 of the disc tray 1 in 

a direction indicated by the arrow i shown in Fig. 24. As a result, 

a centering portion. 60a formed in the central portion of the upper 

surface of the disc table 60 is received in the central hole Da of the 

disc D from a lower position. Moreover, the disc D is, by the disc 

table 60, relatively moved upwards to an intermediate position 

between the bottom portion 2a in the disc-receiving recess 2 of the 

disc tray 1 and the four clamper support member 56 in the direction 

indicated by the arrow_ i shown in Figs. 23 and 25. 

·At this time, magnetic attracting force of a clamper magnet 

55a horizontally embedded in the central portion of the upper 

portion of the disc clamper 55 acts on the disc table 60 made of a· 

magnetic material. The magnetic attracting force causes the disc 

·clamper 55 to downwards press the outer portion of the central hole 

Da of the disc D. As a result, the central hole n·a of the disc D is 

ac.curately received by the outer portion of the centering portion 

60a. Simultaneously, the· disc clamper 55 horizontally chucks the 

disc D on the disc table 60. At this time, the objective lens 61 a of 

the optical pickup 61 ·is, as shown in Fig. 24, relatively inserted 
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into the rectangular hole 3b of the bottom opening 3 of the disc 

tray 1 from a lower position so that the objective lens 61 a is moved 

toward the signal recording surface of the disc D. 

As a result of the above-mentioned operation, the disc D held 

on the disc tray 1 is loaded into the disc drive apparatus 51. When 

a command signal for performing a recording and/.or reproducing 

operation has been supplied from· a host computer which is an 

information processing apparatus to which the disc drive apparatus 

is connected, the spindle motor 59 of the disc-rotation drive 

mechanism 50 is rotated. As a .result, the disc D is rotated at a 

predetermined number of revolutions together wi.th the disc table 60. 

Moreover, the pickup forward-moving mechanism is operated so as 

to forward-move the optical pickup 61 into the radial direction of 

the disc ·D. The optical pickup 61 scans the signal recording 

surface of the disc D with light beams convergeq by the objective 

lens 61a so that information signals are recorded on the disc D 

. and/or the same is reprodu.ced from the disc D. 

As described above, the disc D is held on the disc tray 1 when 

the disc D is mounted on the tray accommodating case 21 or 

· removed from the same. Moreover, loading/uriloading is performed 

in the foregoing state. Therefore, the signal recording surface of 

the disc D can be protected from being. damaged and adhesion of 

fingerprints and other contamination to the reverse side during the 

operation for mounting the disc D on the tray accommodating case 

21 or removing the same and an operation _for loading the disc D 
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into the disc drive apparatus. Thus, a satisfactory grade of the 

signal recording surface De of the disc D can always be maintained. 

As a result, information signals can completely be recorded and/or 

reproduced with an excellent recording/reproducing characteristic. 

When the disc tray I loaded into the disc drive apparatus 5 l 

is ejected, the eject motor 69 is rotated in accordance with an 

ejection signal supplied from the host computer or when an _eject 

button 52b provided for a front panel 52a is depressed. When the 

eject motor has been rot a ted, the_ eccentric cam 6 8 pulls the 

eject-mot or engagement portion 6 7 of the slide plate 6 5 1n the 

direction indicated by the arrow a shown in Figs.· 22 and 2 8. Thus, 

the slide plate 65 i_s moved from the inward position of the 

apparatus body 52 shown in Figs. 22 and 28 to the position moved 

· t o a p o s it i o n adj a c en t to t he tray I o ad in g I u n 1 o ad in g o p en in g 5 3 

shown in Figs. 21 and 27. 

As a result, an operation 1s performed in a retrograde order of 

the loading operation. in such a manner that the four inclined guide 

grooves 76 of the slide plate 65 are displaced with respect to the 

four guide pins 75 of the tray holder 54 in the directi_on indicated 

by the arrow a, as shown in Fig. 27. Thus, the guide pins 75 are 

simultaneously pushed upwards by the inclined guide grooves 76 in 

the direction indicated by the ar.row i shown in Fig. 27. As a 

result, the· tray holder 54 is moved up.wards in parallel with the 

direction indicated by the arrow i shown in Fig. 27 from the lower 

position shown in Fig. 26 to the upper position shown in Figs. 23 
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and 25. 

The disc tray I is moved upwards in parallel with the direction 

indicated by the arrow i shown in Fig. 27 together with the tray 

holder 54 so that the pair of the right and left reference holes 8 are 

removed from the pair of the right and left reference prns 62. 

Substantially simultaneously with this, disc chucking which has been 

performed by the disc clamper 55 is suspended. Thus, the disc 

t ab I _e 6 0 an d the obj e ct iv e 1 en s 6 I a o f the o pt i ca I p i ck up 6 I are 

relatively pulled out from the bottom opening 3 of the disc tray 1 

in the direction indicated by the arrow k shown in Fig. 28. Thus, 

the disc D is again horizontal placed on the _disc support portion 4 

of the disc-receiving recess 2 of the disc tray 1. 

Then, the tray holder 54 is moved upwards to the upper 

position until the pair of the right and left reference holes 8 of the 

disc tray I are completely pulled out from the pair of the right and 

left reference pins 62. At this moment, the trigger arm 71 is in the 

direction indicated by the arrow b shown in Fig. 22 by the 

trigger-arm spring 72. Thus, the trigger arm 71 pushes the front 

end 1 a of the disc tray 1 in the direction indicated by the arrow b 

shown in Fig. 22. As a result, the disc tray I is removed from the 

tray holder 54 to the outside portion of the tray loading/unloading 

opening 53 in the direction indicated by the arrow b shown in Fig. 

21 by substantially a predetermined ·length. The locking member 73 

of the trigger-arm spring 72 rotated in the direction indicated by 

the arrow b shown- in Fig. 22 is again_ introduced into the portion 
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in front of the locking pin 74 of the slide plate 65. Thus, the slide 

plate 65 is again locked at the position to which the slide plate 65 

has been moved in the direction indicated by. the arrow a· shown in 

Fig. 21. 

At this time, the eccentric cam 68 of the eject motor 69 is 

rotated one time. When the eccentric cam 68 has finally been 

returned .to the original position, the eccentric cam 68 is separated 

from the eject-motor engagement portion 67 of the slide plate 65. 

As· a result, the operation for removing_ the disc tray 1 to the 

outside portion of the disc drive apparatus 5 1 is comp 1 eted. Then, 

the disc tray I is extracted from the disc drive apparatus 51 in the 

direction indicated by the arrow b shown in Fig. 21, and then again 

inserted into the tray accommodating case 21 so as to be 

accommodated. Also at this time, the disc tray 1 can safely and 

smoothly be accommodated in ·the tray accommodating case 21 

without careless separation of the disc D from the disc tray 1. 

A fourth embodiment of the disc tray and the disc 

accommodating apparatus according to the present invention will 

now be described with reference to Figs. 29 to 36. 

A disc tray 111 according to this embodiment, as shown in 

Fig. 29, is formed by a flat and thin plate member elongated in a 

direction in which the disc tray 111 is inserted into the disc drive 

apparatus. A circular disc-receiving recess 112 capable of holdin·g 

the disc D with an ·appropriate gap from the disc D in the radial 

direction of the disc D is opened· in either side of the disc tray 111. 
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The diameter C of the disc-receiving recess 112 is made to be larger 

than the diameter D 1 of the disc D ( C > D 1) , as shown in Fig. 3 0 . 

The length B 1 of the disc-receiving ·recess 112 in the widthwise 

dire ct i o n p e·r p end i cu l a r t o t h e direct i o n in w hi ch th e d i s c tray 1 I I 

is inserted into the disc drive apparatus is, as shown In Fig. 30, 

made to be smaller than the diameter D 1 of the disc D (B 1 < DJ. 

Since the disc-receiving recess 112 is structured as described 

above, cut portions 1l2a and I I 2b for causing a portion of the disc 

D placed on t_he disc-receiving recess 112 toward the side portions 

of the disc t~ay 111 are formed on the opposite two sides of the 

disc tray 111 in a direction perpendicular to the direction in which 

the disc tray 111 1s inserted into the disc drive apparatus. 

A grip portion 114 for holding the disc tray 111 is formed in 

the base portion of the disc tray 111 opposite to the _leading end of 

the disc tray 111. which 1s first inserted into ·the disc drive 

apparatus . 

. Moreover, a pair of right and left holding portions 115 for 

supporting the outer peripheries of the disc D placed on the 

disc"."receiving recess 112 are formed on the two sides of the leadin_g 

end of the disc tray 111 which is first inserted into the disc drive 

apparatus. 

A bottom opening 116 is formed in the bottom portion of the 

disc-receiving recess 112. As shown in Figs. 29 and 30, the bottom 

opening I l6 is formed in the central portion of the disc-receiving 

recess 112 in the lateral direction, the bottom opening .116 being 
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formed from the end of the disc tray 111 which is first inserted into 

the disc drive apparatus to the central portion of the disc-receiving 

recess 112. Since the bottom opening 116 is formed as describ~d 

above, a pair of holding portions 115 are symmetrically formed on 

the two sides of the disc-receiving recess 112 adjacent to the end 

of the disc-receiving recess 112 which is first inserted into the disc 

drive apparatus. As describ.ed later with reference to Fig. 47 and 

s_o forth, a disc table 151 for rotating the disc D accommodated 

within· the d i s c - rec e iv in g rec e s s 1 1 2 and an opt i ca 1 p i ck u p 1 5 2 for 

forming a recording and/or reproducing means for recording and/or 

reproducing information· with respect to disc D ·which is rotated by 

the disc table 151 are inserted into the bottom opening 116. 

A circular-arc disc support portion 117 corresponding to the 

central portion of the disc D is formed integrally with the bottom 

opening 116 at the central portion of the disc-receiving recess 112 

to project upwards. The disc support portion 117 su.pports the 

non-signal recording region Dd formed in· the central portion on the 

signal recording surfac·e ·of the placed disc. As a result, undesirable 

contact of the signal recording region Dd with the disc receiving 

surface of the disc-receiving recess 112 is prevented so that the 

signal recording surface is protected. 

A pair of disc-separation-preventive projections 118 are formed 

in the inner periphery of the grip portion 114 formed in the 

periphery of the disc-receiving recess 112. Moreover, a pair of 

disc-separation-preventive projections 119 are formed in each of the 
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mner peripheries of the pair of the holding portions 115 formed in 

the periphery of the disc-receiving recess 112. The 

disc-separation-preventive projections 118 and 119 prevent 

separation of the disc D held within th_e disc-receiving recess 112. 

In order to permit somewhat movement of the disc D ·in the 

direction of the thickness of the disc n· 
' the 

disc-separation-preventive projections 118 and 119 are formed to 

project to _have appropriate gaps from the disc receiving surface. 

The disc-separation-preventive projections 118 of the 

· disc-separation-preventive projections 118 and 119 which is formed 

adjacent to the grip portion 114 has a base portion, two sides of 

which are cut, so that great elasticity 1s imparted to the 

disc-separation-preventive projections 118. As a result, the 

dis c-s ep ara ti o n-p reven ti ve projections 11 8 can el as ti c_ally be 

deformed in the vertical direction, that is, in the direction of the 

depth of the disc-receiving recess 112. When the 

disc-separation-preventive projections 118 are pressed by the disc 

D, the disc-separation-preventive projections 118 are easily be 

deflected to permit the disc D to ·be extracted from the 

disc-receiving recess 112. On the other hand, the 

disc-separation-preventive projections 119 adjacent to the holding 

portions 115 are in the form of a solid body in this embodiment and 

substantially no elasticity is imparted to the 

disc-separation-preventi_ve projections 118. However, the base 

portion of the disc-separation-preventive projections 119 may be cut 
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similarly to the disc-separation-preventive projections 118 so as to 

have flexibility. 

The disc-separation-preventive projections 118 and 119 are 

disposed substantially point-symmetrical with respect to the central 

portion of the disc-receiving recess 112. As shown in Fig. 3 0, the 

diameter Ea of a circumscribed circle common to the leading ends 

of the disc-separation-preventive projections 118 and 119 is made 

to be smaller than the diameter D 1 of the disc D (Ea < D1 ). 

Therefore, when the disc D is accommodated within the 

di s c.- receiving recess 1 I 2, the di s c - s e p a rat i on - p rev en ti v e p r o j e ct i o n s 

118 are deflected and inserted. Since the disc-separation-preventive 

projections 118 are deflected, the disc D accommodated within the 

disc-receiving recess 112 ca·n be extracted. In a state in which. the 

disc-separation-preventive projections 118 are not deflected, 

introduction/extraction of the disc D is prevented. 

A plurality of parallel grooves l l 4a extending in the widthwise 

dire·ction are formed on the upper and lower surfaces of the grip 

portion 114 of the disc tray 111. The grooves l 14a realize a slip 

preventive function. As shown in Figs. 2 9 and 3 0, a pair of 

reference holes 120a and 120b for locating the disc tray 111 with 

respect to the receiving portion in the disc drive apparatus 150 are 

formed in each of the width wise sides of the grip portion 1 14. As 

described later with reference to Fig. 46A, a pair of reference pins 

153 provided for the disc drive apparatus 15 0 are engaged to the 

reference holes 120a and 120b. In order to accurately locate the 
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reference pins 153, the reference hole 120a is formed into a 

complete round and the other reference hole 120b is formed into an 

oblong hole. 

Moreover, flange portions 121 a and 121 b to be placed on the 

upper· surface of a side plate 13ld of a case body 131 o_f a tray 

accommodating case 13 0 are formed on the two sides of a portion 

of the disc· tray 111 in which the grip portion 114 and· the holding 

portions 115 are formed. The flange portions 12la and 12lb, in 

particular, the flange p_ortion 12la adjacent to. the grip portion 114 

is held from the widthwise direction so that the extraction from the 

case body 131 is easily performed. 

As shown in Figs . 2 9 and 3 I , an engagement projection I 2 2 a 

which can be engaged to an engagement hole formed in the side 

plate 13 ld of the case body 13.l is formed below the flange portion 

12la, the engagement projection 122a being formed in the side 

portion of the disc tray 111. As shown in Fig. 31, the engagement 

projection 122a is formed integrally with an elastic member 122 

having slits on . .the vertical two sides thereof so· as to have 

flexibility. The urging force of the elastic member 122 generates 

predetermined resistance when the disc tray 111 is loaded/unloaded 

to and from the case body 131. 

Moreover,· engagement recesses 123 to which a load.ing 

mechanism and a pulling-in means, such as an auto-changer; are 

engaged, are formed on the two widthwise sides of the grip portion 

114 of the disc tray 111, a.s -shown in Fig. 30. Moreover, recesses 
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124 a and 124 b for preventing interference with hook portions 13 5 

of a closed cover 132 to be described later are formed adjacent to 

the engagement recesses 123 and on the side surfaces of the pair of 

the holding portions 115. 

A tapered surface I l 5a facing outside is formed at each of the 

leading end of the pair of the holding portions 115. A cut portion 

125 for preventing looseness from the cover 132 is formed at the 

outer corner of each of the tapered surfaces 11 Sa. As shown in 

Figs. 29 and 31, a label display region l 14b on which a label 

capable of displaying required factors, such as the contents of the 

disc D, is formed on the rear side of the disc tray 111 provided 

with the grip port.ion 114. 

The tray accommodating case 130 is, as shown in Figs. 33 to 

36, composed of a case body 131 and a cover 132, which are joined 

to each other. in such a manner that opening/closing is permitted by 

a hinge portion; and an intermediate case 134 accommodated in the 

case body 131. The case body 131 1s formed by a rectan_gular box 

having an opened upper surface. · A front plate 13 1 b and a rear 

plate 131 c are disposed in front of the lower plate 13 I a and in the 

rear of the same. Moreover, side plates 13 ld are disposed on the 

right and left sides of .the lower plate 13 la as shown in Fig. 34. 

Thus, the lower plate 131 a is surrounded by the front, re~r and 

right and l e ft p l at es : 

The cover 13 2 is composed of a top_ plate 13 2a for covering 

the overall surface of the case body 131 and right and left side 
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plates 132b continued to the top plate 132a in the widthwise 

directions. The side plates 13 2 b of the cover 13 2 have large widths 

to be capable of holding the two side plates 131 d of the case body 

131. A bearing hole for rotatively receiving a shaft portion 132e 

of the cover 13 2. is formed in the rear portion of each of the side 

plates 13 2b. When the cover 13 2 and the case body 13 1 are closed, 

the side plates 132b of the cover 132 are received by the outer 

surfaces of the side plates 131 d of the case body 131. 

As shown in Figs. 33 and 34, two semi-circular hook portions 

13 5 for accommodating and holding printed matter, such as a lyrics 

card, are provided for the two side plates 132b of the cover 132. 

The recesses 124 corresponding to the hook portions 135 are 

provided for the disc tray 111. Moreover, cut portions 136a and 

13 6b are formed in the two side plates 13 1 d of the case body 131. 

A central cut portion 136c for exposing a por.tion of th~ disc tray 

111 is formed. at a lengthwise-directional intermediate position of 

the side plates 13ld. 

·As shown 1n Fig. 35, the intermediate case 134 has a 

top-surface. member 13 4a for covering the upper surfaces of the 

hinge portions which rotatively support the cover 13 2 of the case 

body 131; a rear-surface member l 34b continued from the rear 

portion of the top-surface member 134a and disposed opposite to 

the front portion of the rear plate 131 c of the case body 131; a pair 

of right and left support portions l 34c disposed apart from each . 

other for a predetermined distance in the widthwise direction; and 
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a disc pressing member 137 comprising a leaf spring disposed 

between the two support portions 134c. The disc tray 111 is 

detachably accommodated in the case body 131 on which the 

intermediate case 13 4 has been mounted. 

The front surface of each of the right and left support portions 

134c of the intermediate case 134 is formed into a tapered surface 

corresponding to the tapered surface 115a of the right and left 

holding portions 115 of the disc tray 111. Each of the· tapered 

surfaces is provided with an elastic member 13 8 to which elasticity 

is imparted by cutting into a U-shape facing side. A. projection 

facing forwards is formed at the leading end of the elastic member 

138. When the disc tray 111 has been inserted into the case body 

13 1, the projections of the right and left elastic members 13 8 are 

brought into contact with the tapered surfaces I I.Sa of the right and 

left holding portions 115 of the disc tray 1 I l. The force of the 

contact forwards urges the disc tray .1I1 so that longitudinal. 

looseness with respect to the case body 131 is abso·rbed. 

A retaining member 13 9 for preventing looseness of the leading 

end of the disc tray 1 I I is disposed on the outside of the two 

support portions 134c in the widthwise direction. The right and left 

retaining members 139 are engaged to the cut portions 125 formed 

on the outer corners of the two holding portions 115 of the disc 

tray I 11 so that t_he cut portions 125 are pressed from upper 

positions in order to prevent looseness of the two holding portions 

115. 
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The disc pressing member 13 7 of the intermediate case 13 4 

comprises an integrally-formed umbrella-shape leaf spring having an 

intermediate portion continued from the rear-surface member 134b. 

The disc pressing member 137 is formed to correspond to the 

bottom opening 116 of the disc tray 111. A pair of right and left 

projections facing forwards are provided for the leading end of the 

disc pressing member 13 7. When the disc tray 111 is inserted into 

the case body 13 1, the pair of the right and left projections of the 

disc pressing member .137 are brought into contact with the outer 

periphery of the disc D placed on the disc tray 111. The generated 

urging force forwards urges the disc D so that the disc D is pressed 

against the inner side walls of the gdp portion 114. As a result, 

longitudinal looseness of the disc D with respect to the disc tray 

111 can be absorbed. 

A It h. o ugh it i s p refer ab 1 e t h at t ~ e disc t ray 1 1 1 and the tray 

accommodating case 13 0 are made of synthetic resin, such as ABS 

resin or polyace-tal resin, metal or. another material may be 

employed. Although the case body 13 1 and the and the cover 13 2 

of the tray accommodating case 13 0 are made of a material having 

transparency, an opaque material may, of course, be employed. 

The disc tray 111 and the tray accommodating case 13 0 have 

the above-mentioned structures. Then,_ a state in which the disc -D 

1s held on the disc t.ray 111 and a state in which the disc tray 111 

is mounted on the inside portion of the tray accommodating case 

1 3 0 wi 11 now be described. 
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The state in which the disc D is held on the disc tray 111 will 

now be described. In this case, the outer periphery on the diameter 

passing through the center of the disc D and the central hole Da in 

the central portion are held by the fingers so that the disc D is 

held. In this state, the leading end of the disc D is inserted into 

the inside portions of the disc-separation-preventive projections 119 

of the right and left holding portions 115 of the disc tray 111, as 

shown in Fig. 31. Moreover, the other ends of the disc D is moved 

toward the disc-receiving recess 112. As a result, the outer _portion 

of the disc D adjacent to the grip port.ion 114 is placed on the pair 

of the disc-separation-preventive projections 118 because the 

diameter D 1 of the disc D is larger than the· diameter Ea of the 

circumscribed circle E which is in contact with the leading ends of 

the four disc-separation-preventive projections 118 and 119. 

Then, the outer portion of the grip portion 1_14 of the disc D 

is pressed from an upper position in the foregoing state· so that both 

of the two disc-separation-preventive projections 118 are elastically 

deformed· into the downward direction. Thus, the edge of the disc 

D passes through the disc-separation-preventive projections 118. 

As a result, the disc D is introduced into the disc-receiving 

recess 112 .of the disc tray 111 so that the disc D is held with an 

appropriate gap from the disc tray 111 In the direction 

perpendicular to th~ surface of the disc D. Moreover, the four 

disc-separation~preventive projections 118 and 119 prevent· 

separation of the disc D. 
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Moreover, the diameter C of the disc-receiving recess 112 is 

larger than the diameter D 1 of the disc D so that somewhat 

movement of the disc D in the radial direction of the disc D is 

permitted. Therefore, the disc D is held within the disc-receiving 

recess 112 in such a manner that somewhat play is permitted _in both 

radial direction and vertical direction. 

When the disc D is removed from the disc tray 111, the outer 

periphery of the disc D on the central line of the disc D and the 

cent r a I ho I e disc D in th e central p o rt i o n of the di s c D a r e he I d by 

the fingers to raise the grip portion 114 of the disc D. As a result, 

the .outer periphery of the disc D elastically defor-ms the pair of the 

right and left disc-separation-preventive projections 118 in the 

upward direction, as shown in Figs. 3 2A and 3 2B in an enlarged 

manner. Thus, the edge of the disc D is allowed to pass ~hrough 

the disc-separation-preventive projections 118 and moved to the 

outside. Then, the leading ·end of the disc D is pulled out so as to 

suspend the engagement with the disc-separation-preventive 

projections 119 adjacent to the holding portions 115. Thus, the 

disc D can be extracted from the disc tray 111. 

In this embodiment, the disc-separation-preventive p·rojections 

118 of the disc tray 111 have sufficiently great elasticity so as to 

easily be deflected and deformed even with the force for raising the 

central portion of the dis·c D. Therefore, the operat_io-n for causing 

the disc-separation-preventive projections 118 to pass through the 

edge of the disc D can considerably be performed. 
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Since the width B 1 of the disc tray I 11 in the widthwise 

direction is smaller than the diameter D 1 of the disc D, the two 

·ends of the disc D project to the outside at an intermediate position 

in the lengthwise direction. Therefore, the disc D can easily be 

held. 

A- state rn which the disc tray I I 1· on which the disc D is held 

1s loaded into the tray accommodat_ing case 13 0 will now be 

described. In this case, the cover 13 2 of the tray accommodating 

case 13 0 is opened to open the upper portion of the case body 131, 

as shown in Fig. 33. Then, the grip portion 114 of the disc tray 

111 is held to deeply insert the right and left holding portions 115 

at the leading end of the disc tray 111 into the case body 131. 

Then, the tapered surfaces l 15a at the leading ends of the two 

holding portions 115 are brought into contact with the right and left 

support portions 134c of the intermediate case 134. As a result, 

the grip portion 114 of the disc tray 111 can be inserted. 

In the foregoing state, the grip portion 114 of the disc tray 

111 is pushed downwards so that the .grip portion 114 is pushed 

into the case body 131. Since the elastic member 122 h~ving the 

engagement projection l 22a is provided for each of the side 

surfaces of the grip portion 114, resistance having a certain level 

is· generated when the engagement projection l 22a is introduced into 

the case body 131. If the engagement projection 122a is pushed 

into a predetermined position, the engagement projection l 22a is 

introduced into the. engagement hole in the case body 13 L 
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Therefore, the engagement projection 122a attains proper clicking 

feeling when the insertion operation 1s performed. Moreover, a 

locking effect can be obtained after the insertion has been 

completed. 

In this case, the elastic members 13 8 provided for the support 

portions 134c of the intermediate case 134 are brought into contact 

with the tapered surfaces 11 Sa of the two· holding portions 115 of 

the disc tray 111. The urging force of the elastic members 13 8 

forwards urges the disc tray 111 so that th~ disc tra~ 111 is pressed 

against the front plate 131 b. Therefore~ looseness of the disc tray 

111 with respect to the tray accommodating case 13 0 can be 

absorbed. 

Mo re o v e r, th e d i s c pres sing m em b er ·l 3 7 w hi ch i s the I e a f 

spring of the intermediate case 134 is brought into contact with the 

disc D held on the disc tray 111. The urging force of the disc 

pressing member 137 forwards urges the disc D so as to be pressed 

against the side walls of the grip portion 114. Therefore, also 

looseness of the disc D with respect t_o· the disc tray 111 can be 

absorbed. 

Then, the cover 132 is superimposed on the case body 131 so 

that the tray accommodating case 130 is closed. Thus, the disc tray 

111 is acco·mmodated in the tray accommodating case 13 0. When 

the cover 132 is closed, the ·hook portions 135 provided for the 

cover 132 are introduced and engaged between the recess 124 of the 

disc tray Ill and a cut portion·I36 of the·case body 131. 
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M. o re o v er, the top p 1 at e 1 3 2 a of th e c over 1 3 2 i s m o v e d t o an 

opposite position so as to cover the upper surface of the grip 

portion 114. 

Since a projection (not shown) provided for the cover 132 is 

engaged to a recess formed in the case· body 13 1, the case body 131 

locks the cover 132. Thus, the closed state is maintained. 

A state in which the disc tray 111 is unloaded from the tray 

accommodating case 130 will now be described. The operation for 

unloading the disc tray· ·111 is, as shown in Fig. 33, performed in 

such a manner that the case body 131 of the tray ·accommodating 

case 130 is opened to open the upper portion of the case body 131. 

Then, the two side surfaces of the grip portion 114 of the disc tray 

111 are held and raised. As described above, the unloading 

operation can easily be performed. That is, the flange portions 

121 a project over the two side surfaces of the grip portion 114, the 

flange portions 121a being placed on the top end portions of the 

two side plates 13 la of the case body 13 L Therefore, when the 

right and left flange ·portions 12la are held from the two sides, the 

disc tray I 11 even in a state in which the disc tray 111 is 

completely inserted into the case body I 31 can be held and easily 

pulled out. 

As described above, the two flange portions 12la of the disc 

tray 11 I are held, and then the grip portion 114 is p'ulled out of the 

case body 131. Then, the disc tray I 11 is pu1led forwards to 

suspend the engagement- between the cut portions 125 formed on the 
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leading end corners of the holding portions 115 and the retaining 

members 139 of the intermediate case 134. As a result, the 

operation for unloading the disc tray 111 from the case body 131 

is completed. 

A fifth embodiment of the disc tray and the disc 

accommodating .apparatus according to the present invention will · 

now b e d e s crib e d wit h refer en c e .t·o Fig s . 3 7 and 3 8 . 

As shown in Fig. 37, a disc tray 140 according to the fifth 

embodiment has a front flange portion 14la projecting to~ard a 

position opposite to the disc-receiving recess 112 of the grip 

portion 114. The other structures are the same as those according 

to the fourth embodiment. 

The front flange portion 141 a of the disc tray 140 is, as shown · 

in Fig. 3 8, arranged in such a manner that the front flange portion 

14la is placed on the front plate 132d of a case body 132. 

Moreover, the leading end of the front flange portion 14 la· projects 

over the front plate 13 2 d. Therefore, the finger i.s brought in to 

contact with the front flange portion 141 a so that the front flange 

portion 14la is raised. Thus, the disc tray 140 can easily be 

unloaded from the case body 131. 

A sixth embodiment of the disc tray and the disc 

accommodating apparatus according to the present invention will 

now be described with reference to Figs. 39 to 44. 

A tray accommodating case 142 according to the sixth 

embodiment is formed into a sub st anti ally flat rectangular shape 
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having a slit-shape opening. 144 which is a horizontal opening 

formed in the front surface thereof, the tray accommodating case 

142 being formed into a sleeve shape. That 1s, the tray 

accommodating case 142, as shown in Fig. 39, has a structure that 

a top plate l 42a and a lower plate 142b are connected to each other 

by a rear plate 142c and right and left side plates 142d. Moreover, 

the slit-shape opening 144 is formed in the front surface of the tray 

accommodating case 142 so that a tray accommodating portion 143 

is formed in the tray accommodating case 142. 

It is preferable that the material of the tray accommodating 

case 142 be synthetic resin, such as ABS resin. In pa~ticular, it is 

prefera·ble that the either of the main surfaces is made of a material 

having transparency which permits the accommodated disc D to be 

vi.sually recognized. Moreover, a label display. region, to which an 

indication label .for indicating the contents recorded on the disc D 

which is accommodated is applied, is formed on the other main 

surface of the tray accommodating case 142. 

The opening 144 of the tray accommodating case 142 is 

structured to have the opening which is somewhat larger than the 

size of the cross sectional area of the disc tray 111, as shown in 

Fig. 40. When the disc tray 111 has been inserted into the tray 

accommodating case 142, the opening 144 is closed by the grip 

portion 114 of the disc tray 111. Therefore; introduction of dust 

or the like from outside into the tr.ay accommodating portion 143 

can reliably be prevented by dint of the disc tray 111. 
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Moreover, the top plate 142a 1s provided with an extracting 

cut portion 145a having a straight-line shape extending in the 

widthwise direction and formed by, inwards and in a biased manner, 

cutting an end portion of the opening from the lower plate 142b. 

On the other hand, the lower plate l 42b has an extracting 

circular-arc cut portion 145b recessed into a circular arc shape in 

the central portion in the widthwise direction of the lower plate 

142 b. Since the ab ave-mentioned cut p or ti o ns 14 5 a and 14 5 b are · 

formed, a portion of the grip portion 114 is exposed even if the 

disc tray 111 is completely inserted into the tray accommodating 

case 142. Therefore, the grip portion 114 can reliably be. held and 

extracted. 

Moreover, the central portion of .the inner surface of the rear 

plate 142c of the tray accommodating case 142 is, as shown in Figs. 

41 and 42, provided with a thick disc pressing member 146 with 

which the disc D held in the disc tray 111 which is accommodated 

in the tray accommodating portion 143 is brought into contact, the 

disc pressing member 146 being formed integrally with the rear plate 

142c. The disc pressing member 146 prevents collision of the disc 

D held on the disc tray 111 with the inner wall of the tray 

accommodating case 142 so that breakage of the disc D 1s 

pr·evented. 

Moreover, guide rails 147 for preventing incorrect insertion of 

the disc tray I~ I are provided on the widthwise directional two side 

portions of the lower plate 142b of the tray accommodating case 
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142. The guide rails 147 are formed to correspond to the flange 

portions 121 a and 121 b of the disc tray 111. Therefore, when the 

flange portions 12la and 121b are caused to face the guide rails 

147, the disc tray 111 cann·ot be inserted into the tray 

accommodating case 142. Only when the foregoing elements are 

caused to alternately face one another, the disc tray 111 can be 

inserted into the tray accommodating case 142. 

Each of the two side plates 142d of the tr.ay accommodating 

case 142, as shown in Fig. 41, has a disc engagement portion 148 

having an engagement claw 148a for establishing the engagement and 

holding the disc tray 111 inserted into the tray accommodating 

portion 143. The disc engagement portion 148 is formed by cutting 

the portion around the engagement claw 148a into a U-shape facing 

side. When the disc tray. 111 is completely inserted into ~he fray· 

a.ccommodating case 142, ·the engagement claw 148a is engaged to 

the engagement recess of the disc tray 111. As a result, separation 

of the disc tray 111 from the tray ~ccommodating c.ase 142 can be 

prevented. 

The operation for loading/unloading the disc nay 111 to and 

from the tray accommodating case 142 having the above-mentioned 

structure is performed as follows: rn a state where the 

disc-receiving recess 112 holding the disc D is caused to face 

upwards as shown in. Fig. 40, the disc tray 111 is inserted into the 

opening 144 of the tray accommodating case 142 in such a manner 

that ~he holding portions 115 of the disc tray 111 is inserted first. 
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As a result, the flange portions 121 a and 121 b of the disc tray 111 

are positioned opposite to the· guide rails 147 of the tray 

accommodating case 142. Therefore, the disc tray 111 can be 

inserted into the opening 144. Thus, an incorrect insertion that the 

disc tray 111 is turned upside down can be prevented 

When the disc tray 111 has been inserted to a certain extent 

as shown in Fig. 41, the front corners of the two holding portions 

115 of the disc tray 111 are brought into contact with the disc 

engagement portions 148 of the two side plates 142d of the tray 

accommodating case 142. When the disc tray 111 is furthermore 

inserted, the front corners deflect and deform the disc engagement 

portion 148 toward outside. Thus, the engagement cla.ws 148a pass 

through the front corners so as to be engaged to the engagement 

recesses of the disc tray 111. As a result, the disc tray 111 1s 

completely accommodated in the tray accommodating case 142, as 

shown in Fig . .42. At this time, the leading end of the disc tray 111 

is not brought into contact with the rear plate l 42c of the tray 

accommodating case 142. That is, a· somewhat large gap is 

maintained. 

At this time, the disc D held on the disc tray 111 is brought 

into contact with the dis.c pressing member 146 of the tray 

accommodating case 142, as shown in Fig. 43. The disc D can be 

fixedly held without. any Ioosenes.s. ·Since the looseness of the disc 

tray I_ I I is absorbed by the disc engagement portion 148, separation 

of the disc tray 111 from the tray accommod·ating case 142 can be 
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prevented. 

When the disc tray 111 is extracted from the tray 

accommodating case 142, the grip portion 114 of the disc tray 111 

is extracted. Thus, the extraction can easily be performed. In this 

case, the central portion of the grip portion 114 is exposed by dint 

or·· the straight cut portion 145a of the top plate 142a and the 

circular-arc cut portion 145b of the lower plate 142b. Therefore, 

the grip portion 114 can easily be held from upper and lower 

positions thanks to the exposed -portion. When the disc tray 111 is 

pulled by certain force, the disc tray 111 is caused to pass through 

the two side disc engagement portions 148. Thus, the disc tray 111 

can easily be extracted from the tray accommodating case 142. 

The tray accommodating case 142 arra,nged to be 

inserted/removed as described above is applied to, for example, a 

magazine rack 149 formed by stacking a plurality of the tray 

accommodating cases 142 as shown in Fig. 44. Since the foregoing 

magazine rack 149 is able to accommodate a plurality of the disc 

trays 111, the disc D held in the disc trays 111 can automatically 

be changed by an.auto-changer means. 

A disc drive apparatus with which the disc D held on the disc 

tray. · 111 according to the fourth embodiment of the present 

invention is loaded/unloaded will now be described with reference 

to Figs. 45 to 47. 

In a case where the disc tray 111 having the disc D has been 

accommodated in the tray accommodating case 13 0 according to the 
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fourth embodiment, the case body 132 1s opened to open the upper 

portion of the case body 13 I. Then, the two flange portions 121 a 

and 12lb of the grip portion 114 of the disc tray 111 are held and 

raised so that the disc tray 111 is removed from the case body 131. 

In a case where the disc tray 111 has been accommodated in 

the tray accommodating case 142 according to the sixth embodiment 

of the present invention, the tray accommodating case 142 is held 

by one hand; Moreover, the grip portion 114 of the disc tray 111 

is held by the other hand, and then extracting force is added so that 

the disc tray 111 can be removed from the tray accommodating case 

142. 

When the disc D held on the disc tray 111 extracted from the 

tray accommodating ·case -130 or 142 is used with· a disc drive 

apparatus of a type which has a usual drive mechanism and into 

which only disc D is mounted on a receiving portion, the disc D is. 

removed from the disc tray 111 and only the disc D -is mounted on 

the receiving· portion. When the disc drive ~pparatus 1s the 

above-mentioned apparatus, the loading operation is similar to that 

of the conventional case. Therefore, the description of the 

operation is omitted. 

In a case of the disc drive apparatus 150 shown in Fig. 45, the 

disc tray 111 on the disc D has been placed can be loaded as it 1s 

on the receiving portion. The disc drive apparatus 150 shown 1n 

Fig. 45 is a so-called slot-in type disc drive apparatus in which the 

disc D is inserted into the receiving portion. In this case, the grip 



-----------------------------------~- ------· 

73 

portion 114 is held by a -user, and then the disc D is inserted into 

the receiving portion through the tray insertion opening 154 of the 

disc drive apparatus 150. 

The disc drive apparatus. 150 has, for example, as shown in 

Figs. 46A, 46B and 47, has a case 150a which constitutes the 

apparatus body and which includes a base 15 5 ·mounted thereon. A 

spindle motor 156 forming a disc rotation mechanism for rotating 

the disc D is mounted on the base 15 5. A disc table 151 is secured 

to t h e r o t at i on a I shaft o f t he s p in d le m o t o r I 5 6 . T h e di s c D i s 

mounted on the disc table 151. Moreover, the case 150a of the disc 

drive apparatus 150 has a disc clamper 157 disposed at a posit~on 

opposite to the disc table 151 and arranged to rotatively hold the 

disc D. The disc clamper 157 and the disc table 151 clamp the disc 

D so that the disc D is rotated. 

An, optical pickup 152 which IS an example of a pickup for 

recording and/or reproducing data to and from the_ disc D is 

provided for the base 15 5. The optical pickup 15 2 is able to move 

in the radial direction of the loaded disc D so as to irradiate the 

signal rec·ording surface of the disc D with light beams so as to 

record and/or reproduce information. 

Moreover, a disc-tray receiving portion l 55a is formed on the 

base 15 5. A pair of reference pins 15 3 for locating the po si ti on on 

which the disc tray 111 is mounted are joined to the disc-tray 

receiving portion l 55a. The reference pins 153 are stood erect at 

positions corresponding to the pair of reference holes 120 of the 
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disc tray 111. The leading end of each of the reference pins 153 

1s formed into a conical shape to facilitate the insertion operation. 

The disc tray 111 is inserted into the disc drive apparatus 150 

having the above-mentioned structure, as shown in Figs. 46A and 

46B. In the foregoing state, the disc D is held within the 

disc-receiving recess 112 of the disc tray 111 in such a manner that 

a certain play is imparted in both radial direction and the vertical 

direction. When the disc tray 111 has been inserted into a 

predetermined position, a loading mechanism (not shown) 1s 

operated so. that the disc tray 111 1s introduced into a 

predetermined position, as shown in Fig. 47. 

As shown in Fig. 47, the loading mechanism downwards moves 

the disc tray 111 to a predetermined position. Then, the disc table 

1 5 1 an d the opt i c a 1 p i ck up 1 5 2 are intro ·du c e d int o th e b o tt o m 

opening 116 of the disc tray 111. Then, the tapered portion of the 

disc table 151 is introduced into the central hole d. of the disc D. 

Moreover, ·the disc clamper 157 is moved downwards so that the 

disc D is clamped between the disc clamper 157 and the disc table 

151. Thus, the operation. for chucking the disc D is completed. 

The reference holes 120a and 120b of the disc tray 111 are received 

by the reference pins 153 so that the disc tray 111 is located. 

In the foregoing· case, the signal recording s·urface of the disc 

D has been raised . by a· small amount from the surface of the 

disc-receiving recess 112 fo.r receiving the disc D. Thus, an 

appropriate gap is formed from each of the upper and lower surfaces 
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of the disc D. Since an appropriate gap 1s formed in the radial 

direction of the disc D, the disc D can be rotated without any 

contact with the disc tray 111. 

When the disc tray 111 1s unloaded from the disc drive 

apparatus 150, the eject button 159 provided adjacent to the tray 

insertion opening 154 of the case ·15oa·is depressed as shown in 

Fig. 45 to cause the loading mechanism to perform the discharge 

operation. The operation for discharging the disc tray 111 is 

performed in a retrograde order. of the operation for loading the 

inserted disc D. When the grip portion 114 has been exposed from 

the tray inserti·on opening 154 of the disc drive apparatus 150, the 

grip portion 114 is held and pulled out. Thus, the disc tray ll 1 is 

removed from the disc drive apparatus 150. 

A seventh embodiment of the disc tray and the disc 

accommodating apparatus according to the present invention will 

now be described with reference to Figs. 48 to 51. 

Since disc tray 161 according to this embodiment 1 s a partial 

modification of the disc tray 111 according. to the fo.urth 

embodiment, common elements are given the same reference 

numerals and the common elements are omitted from the description. 

The disc tray 161 according to this embodiment has a pair of 

holding portions 115 each of which is provided with an elastic arm 

163 which is a portion for pressin.g the front portion of a disc D. 

The elastic arms 163 is, as shown in Figs. 48 and 49, formed in 

such a manner that slits 166 extend in the circumferential direction 
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along the disc-receiving recess 112. Moreover, the thickness of the 

elastic arms 163 is reduced. Thus, elasticity is imparted to the 

elastic arms 163. Contact portions 163 a which are brought into 

contact with the outer surface of the disc D are formed at the 

leading ends of the elastic arms 163. 

On the other _hand, the disc tray. 161 having the elastic arms 

163 arranged to elastically be deformed enables the disc. D to be 

removed. Therefore, the pair of the disc-separation-pre·ventive 

projections 118 adjacent to the grip portion 114 are structured to 

have strong rigidity similarly to the pair of the 

disc-separation-preventive projections 119 adjacent to the holding 

portions 115. 

The operation for mounting/removing the disc D to and from 

the disc tray 161 can be performed as follows. When the disc D is 

mounted on _t_he disc tray 161, the longest-diam~ter portion and the 

central hole d of the disc D are. held by the fingers so that the disc 

D is held. Then, the leading end of the disc D is inserted into a 

portion below the pair of the right and left 

disc-separation-preventive projections 119 of the disc-receiving 

recess 112 to bring the leading end of the disc D into contact with 

the right and left elastic arms 163. Then, the leading end of the 

disc D presses the contact portions 163 a formed at the leading ends 

of the elastic arms .163, as shown in Fig. 49. ·Thus, the disc D is 

moved from a state in~ i cat e d by a s o.l i d Ii n e t o a state i n di cat e d by 

·an alternate long and two short das·hes line so as to outwards and 
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elastically deform the right and left elastic arms 163. 

Since the pair of the right and left disc-separation-preventive 

projections 118a provided for the grip portion 114 of the disc tray 

161 have strong rigidi.ty, insertion of the disc D is inhibited by the 

disc-separation-preventive projections , 118a when the disc D is 

positioned at the position indicated by the solid line shown in Fig. 

49. Therefore, the disc D cannot be introduced into the 

disc-receiving recess 112. 

When the disc D has been moved to the position indicated by 

the alternate long and two short dashes line and thus the elastic 

arms 163 have been elastically deformed, the rear end of the disc 

D is moved to the position on the inside of the 

disc-separation-preventive projections 118a. Therefore, the disc D 

is able to pass through the disc-.separation-preventive projections 

118a. Thus, the rear end of the disc D is caused to pass through 

the disc-separation-preventive projections 118 so t-hat the disc D is 

held within the disc-receiving recess 112. 

When the disc D has been accommodated in the disc-receiving 

rece.ss 112, gaps each having a certain size in the radial direction 

of the disc D are formed as indicated ·with the solid line shown in 

Fig. 49. Moreover, gaps each having a certain size are as well as 

formed in the vertical direction of the surfaces -of the disc D. 

Therefore, even after the disc tray 161 has been loaded into ·the 

disc drive apparatus 150, the disc D can freely be rotated at the 

loaded position witho·ut the elastic deformation of the· elastic arms 
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163. That is, the disc D is not brought into contact with the 

contact portions 163 a of the elastic arms 163 and the 

disc-sep~ration-preventive projections 118a and 119. 

When the disc D is unloaded from the disc tray 161, an 

operation in a retrograde order of the above-mentioned inserting 

operation is performed.· That is, the disc D is held and moved 

toward the elastic arms 163 so as to be brought into contact with 

the contact portions 163a. Thus, the elastic arms 163 are 

elastically deformed. Moreover, the rear end of the disc D is 

·allowed to pass through the disc-separation-preventive projections 

11-Sa. Then, the disc D is returned toward the grip portion 114 and 

·extracted so that the disc D is unloaded from the disc tray 161. 

When the disc tray 161 is accommodated in the foregoing tray 

accommodating cas~ 13 0, an .operation similar to the foregoing 

operation for accommodating the disc tray 111 _is performed. That 

is, the grip portion 114 of the disc tray 161 is held and the leading 

holding portion 165 is inserted into the case body 131 of the tray 

accommodating case 130. Then, the grip portion 114 is inserted 

into the case body 131. As a result, the disc tray 161 can be 

accommodated in the tray accommodating case 13 0. 

In this case, similarly to the fourth embodiment, the leading 

end of the disc pressing member 13 7 is· brought into contact with 

the outer surfa~e of the disc D, as shown in Figs. 50 and 51. The 

urging force of the disc pressing member 137 causes the other outer 

·end of the disc D to be pressed against the inner surface of the grip 
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portion 114. As a result, the disc D can be held in the tray 

accommodating case 130 in a state in which looseness of the disc 

D in the radial direction can be absorbed. 

The pair of the elastic arms 163 provided for the leading end 

of the disc tray 161 are inserted into the recesses l 64a formed on 

the outsides of the disc pr.es sing member 13 7 ·in the central portion 

of the intermediate case 164. Thus, contact of the leading end 

contact portions 163a with the intermediate case 164 is prevented. 

The front surfa.ce of each of the holding portions 165 of the 

disc tray 161 is formed into a par all el surface 16 5 a extending in the 

widthwise direction of the disc tray 161. The support portions 164c 

of the intermediate case 164 have elastic members 167 at positions 

corresponding to the parallel surfaces 165a. Each of the elastic 

members 167 has a proJection 167a. T4e projection 167a is brought 

into contact with the parallel surface 165a of the holdin~. portion 

165 of the disc tray 161. The urging force of the elastic members 
I 

167 absorbs looseness of the disc tray 161 with respect to the tray 

accommodating case 130. 

The operation for unloading the disc tray 161 from the tray 

a~commodating case 130 is performed similarly to that for the disc 

tray 111. Moreover, the disc tray 161 can be accommodated in the 

foregoing tray accommodating case 142 similarly to the disc tray 

111. In addition, th_e operation for unl.oading the disc tray 161 can 
. . 

be performed similarly. A loading operation into t-he disc drive 

apparatus 150 can be performed similarly and unloading from the 
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disc drive apparatus 150 can easily be performed. 

An eighth embodiment of the disc tray and the disc 

accommodating apparatus according to the present invention will 

now be described with reference to Figs. 52 and 53. 

A tray accommodating case 1 70 according to this embodiment 

1s a partial modification of the tray· accommodating case 130 

according to the fourth embodiment. Common elements are given 

the same reference numerals and common elements are omitted from 

description. 

The tray accommodating case 170 according to this 

embodiment, as show in Figs. 52 and 53, comprises a cylindrical 

support member 173 on which the disc D is mounted. The 

cylindrical support member 173 . is formed integrally with an 

intermediate case 174 of the tray accommodating case 170. The 

cylindrical support member 173 is composed of an annular member 

for supporting the disc D from a lower position, the cylindrical 

support member 173 being connected to the intermediate case 1 74 

by dint of a plate-like connection member 175. 

An end of the plate-like connection member 175 is connected 

to the lower end of a rear member l 74b continued from an upper 

member 174a of the intermediate case 174, as· shown in Fig. 53. 

The cylindrical support member 173 is connected to another end of 

the plate-like connection member 175 in the central portion of the 

·case body 131. The cylindrical support member 173 is ar.ranged to 

slightly float above the receiving surface of the case body 131 in a 
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free state. As a result, upward urging force can be generated in a 

state in which the case is closed so that the placed disc D is urged 

toward the case body 132. Thus, vertical looseness can be 

absorbed. 

A ninth embodiment of the disc tray and the disc 

accommodating apparatus according to the present invention will 

now be described with reference to Figs. 5 4 to 5 8. 

The disc tray 180 according to this embodiment 1s, as shown 

in Figs. 54 and 55, formed into a thin plate-like shape. In the 

central portion of the disc tray 180, a disc-receiving recess 181 is 

formed into a substantially circular shape having an opened upper 

portion.· A bottom opening 182 is form-ed in a range from 

substantially the central portion of a bottom portion 181 a to a front 

end 180a which is first inserted into the disc drive apparatus, the 

button opening_ 182 being formed along central line P 1 in the 

widthwise direction which is the horizontal direction of Fig. 56. 

_Moreover, a disc support portion 1:83 in the form of s semicircular 

rib is formed integrally with substantially the central portion of the 

upper surface of the bottom portion 181 a, the disc support portion 

183 being formed along the button opening 182. Note that the 

diameter and depth of the disc-receiving recess 181 are made to be 

somewhat larger than the diameter and thickness of the disc D. 

As shown in _Figs. 55 and 56, a pair of fight and left 

symmetrical and circular-arc elastic holding portions 184 are formed 

integrally with the right and left portions of the disc-receiving 
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recess 181 in the front portion of the disc tray 180, the elastic 

holding portions 184 being formed along the disc-receiving recess 

181. The pair of the right and 1 eft elastic holding portions 184 are, 

as shown in Fig. 56, separated from the bottom portion 181 a by 

symmetrical and circular-arc slits 185. Bases l 84a in the rear of 

the pair of the right and left elastic holding portions 184 are 

connected integrally with the disc tray 180. Each of the leading 

ends 184b of the pair of the right and left elastic holding portions 

184 is formed into substantially a triangular shape. The inside 

portions of the leading ends 184b are introduced into the inside 

portion of the inner surface 181 b of the disc-receiving recess 181. 

Two pairs of right and left, that is, four thin 

disc-separation-preventive projections 186 ·and 187 are formed in the 

two inner portions of the disc-receiving recess 181 and in the inner 

portions of the leading ends l 84a of the pair of the right and left 

elastic holding portions 18"4, the disc-separation-preventive 

projections 186 and 187 being formed at the upper edges of the 

disc-receiving recess 181 and the elastic holding portions 184 to be 

flush with the upper surface o.f the disc tray 180. The diameter of 

an inscribed circle which is in contact with the inner portions of the 

four disc-separation-preventive projections 186 and 187 is smaller 

than the diameter of the disc D. Also ·the gap from the lowe.r 

surfaces of the four _di sc-sep.arati on-preventive projections 18 6 and 

187 and the bottom portion 181 a is larger than the thickness of the 

disc D. 
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A grip portion 188 having non-slip knurls is formed in the 

central portion of the upper and lower surfaces of the rear portion 

of the disc tray 180. A pair of right and. left reference holes 189 

consisting of a complete round hole and an oblong hole are formed 

in the rear ends 180b of the disc tray 180, the reference holes 189 

being formed to vertically penetrate the disc tray 180.· A pair of 

right and left engagement recesses 190 are formed in the right and 

left p or ti ons of the rear portion of the disc tray 18 0. 

As shown in Figs. 57 and 58, the flat tray accommodating case 

191 according to the ninth embodiment and having rectangular-like 

shape has a slit-like opening 192 elongated horizontally in the 

. widthwise direction of the tr_ay accommodating case 191, the 

opening -192 being formed in a front surface 191 a thereof. A rear 

surface 191 b, upper and lower surfaces 191 c and right and left 

surfaces 191d are closed so that a .cylindrical shape is formed. 

Tapered surfaces 193 are provided for the upper and lower inner 

surfaces of the opening 192 of the tray accommodating case 191. 

A substantially circular-arc inner wall 194 having elasticity is 

integrally formed at a position deviated to the rear end in the inside 

portion the tray accommodating case 191. Contact portions l 94a, 

with which the leading ends 184b of the pair of the right and left 

elastic holding portions 184 of. the disc tray 180 are brought into 

contact, are formed on the right and left sides of the inner wall 

194. 

A pair of right and left tray engagement members 195 having 
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elasticity are integrally provided for the right and left surfaces 191 d 

of the tray accommodating case 191. Moreover, slits 196 are 

formed above and below the tray engagement members 195. A 

circular-arc engagement projection 195a formed in the central 

portion of each of the tray engagement members 195 is allowed to 

project into the inside portion of the tray accommodating case 191. 

Moreover, a cut portion 197 is formed in the central portion of the 

front end of the upper and lower surfaces 191 c of the tray 

accommodating case 191. 

The ninth embodiment is structured as described above. When 

the disc D is detachably placed within the disc-receiving recess 181. 

of the disc tray 180, the index finger is inserted into the central 

hole Da of the disc D. Moreover, a portion of the outer portion Db 

of the disc D is held by the thumb. Then, the leading end of the 

disc D opposite to the held portion of the outer portion Db of the 

disc D is diagonally inserted into a position below the pair of the 

right and left disc-.separation-preventive projections 187. Thus, the 

leading ends 184b of the pair of the right and left elastic holding 

portions 184 are elastically deformed to be expanded outwards by 

the portion . of the disc D. Then, the inside portion of the 

disc-separation-preventive projections 186 opposite to the outer 

portion Db of the disc D inserted into the elastic holding portions 

184 is horizontally inserted into the disc-receiving recess 181. 

Then, the non-signal-recording region o.n the outside of the central 

hole Da of the disc D is horizontally placed on the disc support 
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portion 183. Then, the fingers are released from the inserted disc 

D. 

As a result, the pair of the right and left elastic holding 

portions 184 expanded toward the outside are elastically restored 

toward the inside portion. The leading ends 184b of the elastic 

holding portions 184 press the outer portion Db of the disc D in the 

direction indicated by an arrow b shown in Fig. 54. Thus, the outer 

portion Db of the disc D is elastically pressed by the rear end (the 

rear end l 80b of the disc tray 180) of the inner portion of the. 

disc-receiving recess 181. As a result, the disc D can elastically 

and horizontally be held from both front portion and the rear 

portion by dint of the elastic force of the pair of the right and left 

elastic holding portions 184. At this time, the disc D has been 

placed on the disc support portion 183 and the signal recording 

surface which is the lower surface of the disc D is allowed to 

slightly float from the bottom portion 181 a of the disc-receiving 

recess 181. Therefore, the signal recording surface can completely 

be protected from score marks·. 

When the disc D is elastically held in the disc-receiving recess 

181 by the pair of the right and left elastic holding portions 184, 

separation of the disc D attributable to the deadweight can be 

prevented even if the disc tray 180 is turned upside down. Thus, 

the disc tray 180 can significantly easily be handled in the following 

operations. 

If the force of the pair of the right and left elastic holding 
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portion 183. Then, the fingers are released from the inserted disc 

D. 

As a result, the pair of the right and left elastic holding 

portions 184 expanded toward the outside are elastically restored 

toward the inside portion_. The leading ends 184b of the elastic 

holding portions 184 press the outer portion Db of the d~sc D in the 

direction indicated by an arrow b shown in Fig. 54. Thus, the outer 

portion Db of the disc D is elastically pressed by the rear end (the· 

rear end l 80b of the . disc tray 180) of the inner portion of the 

disc-receiving recess 181. As a result, the disc D can elastically 

and horizontally be held from both front portion a.nd the rear 

portion by dint Qj the elastic force of the pair of the right and left 

ela.stic holding portions 184. A.t this time, the disc D has· been 

placed on the disc support portion 183 and the signal recording 

. surface which is the lower surface of the disc D is allowed to 

slightly float from the bottom portion 181 a of the disc-receiving 

recess 181. Therefore, the signal recording surface can completely 

be protected from score marks. 

When the disc D is elastically held in the disc-receiving recess 

· 181 by the pair of the right and left elastic holding portions 184, 

separati·on of the disc D attributable to the deadweight can be 

prevented even if the disc tray 180 is turned upside down. Thus, 

the disc tray 180 can significantly easily be handled in the following 

operations. 

If the force of the pair of the right and left elastic holding 
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portions 184 for holding the disc D is unsatisfactorily weak, 

separation of the disc D from the disc-receiving recess 181 can be 

prevented by the disc-separation-preventive projections 186 and 187. 

The reason for this lies in that the four disc-separation-preventive 

projections 186 and 187 overlap the four portions of the outer 

.·portion Db of the disc D inserte·d into the disc-receiving recess 181 

as shown in Fig. 55. 

Whe·n the disc D is unloaded from the disc-receiving recess 

181 of the disc tray 180, the index finger is inserted into the 

central hole Da of the disc D. Then, a retrograde-order operation 

to the operation for inserting the disc D is performed. That is, the 

outer portion Db of the disc D is removed from the inside portion 

of the pair. of the right and 1 eft di sc-s e par at i o n-p rev en t iv e 

projections 18.6 while the pair of the right and left elastic holding 

portions 184 are expanded toward the outside by the outer portion 

Db of the disc D. Then, the outer portion disc D of the "disc D is 

required to diagonally be pulled out of the lower portion of the pair 

of the right and left disc-separation-preventive projections 18 7. As 

described above, the disc D can easily be loaded/unloaded with 

respect to the disc tray 180. 

When the disc tray 180 1s horizontally inserted into the tray 

accommodating case 191 while the disc D is horizontally held in the 

disc-receiving recess 181 of the disc tray 180, the grip portion 188 

of the rear end l 80b of the disc· tray 180 is held. Then, the disc 

tray 18 0 is horizon tally inserted into the -opening 19 2 of the tray 

····-.:-:.--·:.:· .. ;-:-··:·:· :::-····. 
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accommodating case 191 through the pair of the right and left 

elastic holding portions 184 in a direction indicated by the arrow 

a shown in F i.g . 5 4 . · 

At _this time, the tapered surfaces 19 3 formed on. both the 

upper and lower inside surfaces in the opening 192 enables the disc 

tray 180 to smoothly be inserted into the tray a·ccommodating case 

191 through the opening 192 in the direction indicated by the arrow 

a shown in Fig. 54. 

When th.e disc tray 180 has completely be inserted into the 

tray accommodating case 191 in the direction indicated by the arrow 

a shown in Fig. 54, ·the outer portion Db of the disc D is brought 

into contact with the central portion of the inner wall 194 in the 

tr~y accommodating case 19.J.. Moreover, the leading ends 184b of 

the pair of the right ·and left elastic holding portions 184 are 

brought into. cont act with the pair of the· right and left contact 

portions 194a. Moreover, the engagement projections 195a of the 

pair of the right and left ·tray engagement members 195 are engaged 

to the pair of the right and left engagement recesses 190 of the disc 

tray 180 against the elasticity. Thus, both of the disc tray 180 and 

the disc D are located and accommodated within the tray 

-accommodating case 191 without any looseness. Then, the opening 

192 of the tray accommodating c·ase 191 is closed by the rear end 

180b of the disc tray 180. 

When the disc tray 180 is removed from the tray 

accommodating case 191, the finger is inserted into the cut portion 
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197 of the tray accommodating case 191 to hold the grip portion 

188 of the disc tray 180. Then, the disc tray 180 is removed to the 

outside ·portion of the tray accommodating case .191 through the 

opening 192. Therefore, the operation for removing the disc tray 

18 0 from the tray accommodating case 191 can easily be p erfo rme d. 

A di s c d rive a pp a rat u s 2 0 1 u s in g. the d i s c tray 1 8 0 a c c o rd in g 

to the ninth embodiment when the disc D, such as an optical disc 

or a magneto·optical disc, is loaded will now be described with 

reference to Fjgs. 59 to 63B. 

As shown in Fig. 59, the disc drive apparatus 201 has a case 

201 forming the apparatus body. As shown in Fig. 60, the case 20 I 

has a structure that a base 202 is accommodated in a case 201a 

forming the apparatus body. The base 202 is provided with a disc 

table 203 for rotating the disc D, a spindle motor 204 forming a 

disc rotating mecha.ni~m for rotating the disc table 203 and the like. 

_Moreover, the case 20 I a accommodates a disc clamper 20 5 for 

rotatively holding the disc D, the disc clamper 205 being disposed 

at a position opposite to the disc table 203. Moreover, an optical 

pickup _206 for recording/reproducing data is provided. 

As shown in Figs. 60, 61A and 61B, the disc drive apparatus 

201 has a structure that a pair of right and left disc release pins 

207 for openin·g the disc D held on the disc tray 180 are stood 

erect on the surface. of the base 202 at positions corresponding to 

the pair of the right and left elastic holding portions 184. 

Moreover, the di~c drive apparatus 201 has a structure that a pair 
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o f right and I e ft ref e re n c e p in s 2 0 8 f o r 1 o c at i n g . th e di s c tray 1 8 0 

are stood erect over the surface of the base 202 at positions 

corresponding to the pair of the right and left reference holes 189 

of the disc tray 180. Each of the disc release pins 207. and 

reference pins 208 is formed into a conical shape. 

As shown in Figs. 60, 61A and 61B, when the disc tray 180 

has been inserted into the case 201a of the disc drive apparatus 

201, the pair of the right and left reference pins 208 are received 

by the pair of the right and left reference holes 189. Thus, the disc 

tray 180 can easily and reliably be located to a predetermined 

position. Moreover, the pair of the ·right and 1 eft disc rel ease pins 

207 open the disc D· held on the disc tray 180 so that rotations of 

the disc D in the disc-receiving recess 181 are permitted. · 

That is, as shown in Fig. 62, when the disc tray 180 has been 

loaded into the case 201 a of the disc drive apparatus 20 I, the pair 

of the right and left disc release pins 207 are relatively introduced 

in a direction indicated by an arrow A 1 shown in Fig. 62 so as to 

be located at a portion below the leading ends l 84b of the pair of 

the right and left elastic holding portions 184. Then, the disc tray 

180 is moved in a direction indicated by an arrow A 2 shown in Figs. 

63A and 63B. ·Thus, loading into the tray re.ceiving portion is 

complet.ed. In synchronization with the movement of the disc tray 

180 in the direction indicated by the arrow A 2 shown in Figs. 63 A 

and 63B, the leading ends of the pair of the right and left disc 

release pins 207 are brought into contact with the side surfaces on 

.. ..-,.,..~. -·~ ... ~ ······.-· ... -=-- .... 
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the inside of the leading ends l 84b of the pair of the right and left 

elastic holding portions 184. 

Thus, the leading ends 184b of the pair of the right and left 

elastic holding portions 184 are expanded into the direction 

ind i c ate d by the arr ow B sh own in Fig . 6 3 , that i s , in the outward· 

direction. Thus, .the state in which the disc D is held· is s~spended. 

As a result, rotations of the disc D in the disc-receiving recess 181 

are p~rmitted·. Substantially simultaneously with this, the disc D is 

chucked on the disc table 203 by the disc clamper 205. 

Another embodiment of .the disc accommodating apparatus 

according to the present invention will now be described with 

. reference to Figs. 64 to 66. 

A disc drive apparatus 211 according to this embodiment, as 

shown in Fig. 64, has· a disc loading tray 212. The disc tray 180 

according to the ninth embodiment is p~aced on the disc loading tray 

212 so as to be loaded into the disc drive apparatus 21 l. 

The disc loading tray 212 has a pair of right and left disc 

release pins 207 and reference pins 208 stood erect thereon. As 

shown in Figs. 64 and 65, when the disc tray 180 is mounted on the 

disc loading tray 212, the leading ends l 84b of the pair of the right 

and left elastic holding portions 184 are pressed against the. outer 

portions of a pair of right and left disc release pins 207 to 

outwards expand the leading ends 184b of the pair of the right and 

left elastic holding p·ortions 184. Simultaneously, the pair of the 

right and left reference holes 189 of the disc tray 180 are engaged 
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to a pair of right and left reference pins 208. Thus, the disc tray 

180 is horizontally located and placed on the disc loading tray 212. 

Thus, when the disc tray 180 has been horizontally placed on the 

disc loading tray 212, the sfructure in which the disc Dis held is 

s u s P. en d e d s o that the di s c D i s h o ri z o n t a 11 y and rot at iv e 1 y p 1 a c e d 

within the disc-receiving recess 181. 

Then, the disc loading tray 212 1s introduced into the disc 

drive apparatus 211 so that the disc D is chucked on the disc table 

203 in the disc drive apparatus 211 by the disc clamper 205. 

Cut portions 214 and 215 for permitting insertion of the 

fingers are formed in the periphery of the disc loading tray 212 as 

shown in Figs. 64 · and 65. Thus, the operation for 

load_ing/unloading the disc tray 180 to and from the disc loading 

tray 212 can easily be performed. 

The relationship of the dimensions of the _disc tray 180 and 

those of the disc D will now be described with reference to Figs. 

66 and 67. 

As shown in Fig. 66, the thickness T 21 of the disc D is, for 

e;x:ample, 1.2 mm and the disc D sometimes encounters a warp or 

distortion of, for example, about 0.5 mm. If the warp and 

distortion of the disc D are considered, it is preferable that the 

vertical gap G22 between the bottom portion 181a In the 

disc-receiving recess 181 of the disc tray 180 and the . 
disc- s epara ti o n-p rev en t ive projections 186 and 187 IS 0.5 mm or 

larger. Therefore, the thickness T 22 of the disc tr·ay 18 0 is made to 
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be about 4.4 mm. Thus, when the disc tray 180 in· a state .in which 

the disc D having the thickness of 1.2 mm is placed is loaded into 

the disc drive apparatus 201 or 211, the disc release pins 207 

release the disc D, as shown 1n Fig. 66. As a result, gaps G 22, G23 

and 024 each having a size of 0.8 mm are, in the disc-receiving 

recess 181, formed· among the bottom portion 181 a, the 

disc-separation-prev-entive projections 186 and 18 7 and the inner 

surface 181 b. Therefore, when the disc tray 180 has been loa4ed 

into the disc drive apparatus 201 or 211, the held disc D can 

rotatively and reliably be· released. 

When the· disc tray 180 has been -discharged from the disc 

driv.e apparatus 201 or 211, or ·when the disc tray 180 has been 

accommodated in the tray accommodating case 191, the disc- D is 

urged in the direction indicated by the arrow C shown in Fig. 67 by 

the pair of the right and left elastic holding portions 184. When 

the disc tray 180 has been discharged from the disc drive apparatus 

201 or 211 or when the disc tray 180 has been accommodated in the 

tray accommodating case 191, the tapered surfaces l 84c formed in 

the lower half portions on the inside of the leading ends 184b of 

the pair of the right and left elastic holding portions 184 urge the 

disc D in the direction indicated by the arrow D shown in Fig. 67. 

Thus,_ the disc D can stably be placed on the disc support_ portion 

183. 

As described above, the disc tray 180, the tray accommodating 

case 1 9 1 and the disc drive a pp a rat us 2 0 l and 2 11 shown in Figs. 
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54 to 67 enable the disc D placed 1n the disc tray 180 to reliably 

be held by the pair of the right and left elastic holding portions 

184. Since the held disc D can reliably be released by the disc 

release pins 207, reservation and carry of the disc· D can· safely be 

performed. Moreover, the disc D cari safely and easily be loaded 

into the disc drive apparatus 201 or 211. 

Since the disc D can be loaded/un·loaded to and from the disc 

tray 180 without the necessity of touching the signal recording 

.surface of the disc D, the signal recording. surface of the disc D can 

be protected from contamination, such as fingerprints, and score 

marks. Moreover, careless drop of the disc D onto the floor or the 

like can be prevented. Therefore, data can always accurately be 

recorded and/or reproduced to· and from the disc D by the disc drive 

ap para tu s 201 or 2 1 I. As a result, sa tis factory reliability can be 

mi!-intained. 

The disc tray 180 according to this embodiment is able to 

shorten the distance required for the optical pickup 206 and ·the 

disc clamper 205 for clamping the disc D to be retracted when the 

disc tray 180 1s loaded into the disc drive appar_atus 201 or 211. 

As a result, the size and thickness of each of· the disc drive 

apparatuses 201 and 211 can be reduced. Note that the necessity 

of providing the pair of the elastic holding portions 184 of the disc 

tray 180 can be eliminated.. Only one elastic holding portion 184 

is able to hold the disc D. 

A tenth embodiment of the· present invention will now be 

····-?"'·:-"'=''::"!';:'"':'.·T~.··,······•······ ·· ... ·.•. ·.··. 
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described with reference to Fig. 68. 

A disc tray 120 according to the tenth embodiment, as shown 

1n Fig. 68, has two pairs of right and left, that is, four elastic 

holding portions 221 and 222 for holding four portions of the outer 

portion Db of the disc D. The i_ntermediate portions of the two 

pairs of the right and left elastic holding portions 221 and 222 are 

integrally formed with a pair of right an.d left holding portions 223. 

Moreover, engagement. portions 221 a and 222a are integrally formed 

with the leading ends of the elastic holding portions 221 and 222. 

The engagement portions 221 a at the leading ends of the front pair 

of the right and left elastic hol"ding portions 221 are structured to 

h.old the outer portion Db of the disc D from upper and lower 

positions. 

The disc tray 120 requires only the disc D to be inserted into 

the four elastic holding portions 221 and 222 from the direction 

fodicated by an arrow b shown in Fig. 68. to cause the engagement 

portions 221 a and 222a of the four elastic holding portions 221 and 

222 to elastically hold the four portions of the outer portion Db of 

the disc D. When the front pair of the right and left elastic holding 

portions 221 are expanded to the outside, the rear pair of the right 

and left elastic holding portions 222 are rotated in a direction 

indicated by an arrow a shown in Fig. 68 because of seesaw 

movement. Thus, the disc D is pushed forwards in the direction 

indicated by the arr.ow a shown in Fig. 68. As a· result, the disc D 

is released. 
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As described above, the disc tray 120 according to this 

embodiment enables the disc· D to easily be loaded/unloaded. Since 

the disc-receiving recess can be omitted from the structure. As a 

result, the synthetic resin material can be saved and thus the cost 

can be reduced. 

An eleventh embodiment of the disc and tray accommodating 

case according to the present invention will now be described with 

reference to Fig. 69. 

A tray accommodating case 191 according to the ·eleventh 

embodiment has a structure that a pair of right and left cut portions 

190a opposite to· a pair of right and left engagement recesses 190 

of the disc tray 180 are formed in the leading ends of the right and 

left side surfaces 19ld. The pair of the right and le.ft cut portions 

l 90a are connected to the right and left sides of a front opening 

192 of the tray accommodating case 191, that is, the cut portions 

l 90a are opened. 

Therefore, in a state where a pair of the right and left tray 

loading/unloading means of, for example, an auto-changer are 

engaged to the pair of the right and left engagement recesses 190 

of the disc tray 180, the pair of the right and left tray 

loading/unlo~ding means are inserted from the two sides of the 

opening 192 of the tray accommodating case 191 into the pair of 

the right and left cut portions l 90a from the direction indicated by 

the arrow a. Thus, the disc tray 180 is automatically inserted into 

the tray accommodating case 191. Then, the pair of the right and 
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left tray loading/unloading means are separated from the patr of the 

right and left cut portions l 90a in the upward and downward 

directions. 

In a converse case, the patr of the right and left tray 

loading/unloading means are inserted into the pair of the right and 

left cut portions l 90a from the upward and downward directions s·o 

that the pair of the right and left tray loading/unloading means are 

engaged to the pair of the right and left engagement recesses 190 

of the disc tray 180. Then, the pair of the right and left tray 

loading/unloading means are extracted from the right and left sides 

of the opening 192 of the tray accommodating case 191 in the 

direction indicated by the arrow.-·b. shown in Fig. 69. Thus, the disc 

tray 180 can automatically be removed from the tray accommodating 

case 191. 

When a plurality of the tray accommodating cases 191 are 

vertically stacked to constitute a magazine rack 23 0 as shown in 

Fig. 70, application to an auto-changer can easily be established. 

Althoµgh the invention has been· described 1n its preferred 

form, it is understood that the present disclosure of the preferred 

form can be changed in the details of construction and in the 

combination and arrangement of parts without departing from the 

spirit and the scope of the invention. 

Industrial Applicability 

As described above, the disc tray according to the present 

invention is able to hold a disc on a disc-re·ceiving recess in such 
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a manner that separation is prevented. Therefore, the disc tray in 

a state in which. the disc is held can be loaded into the disc drive 

apparatus. Thus, the loading operation can easily be performed and 

the disc c~n reliably be protected. 

Since the disc accommodating apparatus according to the 

present invention is able to accommodate a disc tray in such a 

manner that the disc tray is engaged, the disc tray and a disc held 

on the disc tray can reliably be protected. 

Since the disc drive apparatus according to the present 

·invent.ion enables the disc tray having a disc to be loaded. the 

operation for loading the disc can safely and reliably be performed. 

. • ·-· .. ~· ···----· • .... _ ·-- -~ ···o.o····. ··:·· •···· 
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Claims 

1. A disc tray having an overall body formed into a thin 

plate-like shape, said disc tray comprising: 

a disc-receiving recess having an inner diameter larger than the 

diameter of a recording and/or reproducing disc and a depth larger 

than the thickness of the disc and arranged to removably hold the 

disc while having gaps in a direction in parallel with the surfaces 

of the disc and in a direction o_f the thickness of the disc; 

a bottom openin.g formed along the widthwise directional 

center of said disc tray in a range from substantially ·the central 

portion of the bottom portion of said disc-receiving recess to an 

end of the bottom portion and having a shape that said end of the 

bottom is o_pened; and 

a plu.rality of disc-separa.tion-preventive portions formed to 

project into said disc-receiving recess from outside of said 

disc-receiving recess in such a manner that gaps at least permitting 

insertion of the disc are formed from the bottom portion of said 

disc-receiving recess. 

2. _A disc tray according to cl aim 1, wherein at I east one of the 

plural disc-separation-preventive portions is formed to be capable 

o.f elastically deforming in the direction of the depth of said 

disc-receiving recess. 

3. A disc tray according to claim 2, wherein a disc support 

portion for supporting a non-signal-recording re~ion formed on the 

inside of the disc held in said disc-receiving recess is formed in the 
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bottom portion of said disc-receiving recess. 

4. A disc tray according to claim 1, further comprising an 

engagement portion arranged to be engaged to a tray accommodating 

case. 

5. A disc tray according to claim . 1, wherein said engagement 

portion is formed in each of cut recesses formed on two opposite 

sides which are in paralle_l with a direction in which the disc tray 

is inserted. 

6. · A disc tray according to claim·· 1, wherein. a grip portion is 

formed at another e.nd opposite to the opened end of said bottom 

opening. 

7. A disc tray according to claim 1, wherein a label receiving 

portion is formed on a side surfac·e adjacent to the other end 

.opposite to the opened erid of said bottom opening. 

8. A disc tray according to claim 1, wherein a pair of location 

reference holes to which. locating pins for locating the loading 

po.sition in a disc drive apparatus after said disc tray has been 

loaded into said disc drive apparatus are formed on the outside of 

said disc-receiving recess. 

9. A disc tray having an overall body formed into a thin 

plate-like shape, said disc tray camp.rising: 

a disc-receiving recess having an inner diameter larger than the 

diameter of a recording and/or reproducing disc and a depth larger. 

than the thickness of the disc and arranged to removably hold the 

disc while having gaps in a direction in parallel with the surfaces 
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of the disc and in a direction of the thickness of the disc; 

a bottom opening formed along the widthwise directional 

center of said disc tray iri a range from substantially the central 

portion of the bottom portion of said disc-receiving recess to an 

end of the bottom portion and having a shape that said end of the 

bottom is opened; and 

at least one elastic support portion formed to project into said 

disc-receiving recess from outside of said disc-receiving recess and 

arranged to press a~ leas~ a portion of th_e outer periphery of the 

disc held in said disc-receiving recess so as to support the disc in 

said disc-receiving recess. 

10. A disc tray according to claim 9, wherein a pair of said elastic 

support portions are fori:ned on the two sides of the opened portion 

of said disc-receiving recess. 

11. A disc tray according to claim 9, further comprising 

a plurality of disc-separation-preventive portions formed to project 

into said disc-receiving recess from outside of said disc-receiving 
. . 

recess in such a manner that gaps at least permitting insertion of 

the disc are formed from the bottom portion of said disc-receiving 

recess. 

12. A disc tray according to claim 11, wherein a disc support 

portion for supporting a non-signal-recording region formed on. the 

inside of the disc held in said disc-receiving recess is formed in the 

bottom portion of said disc-receiving recess. 

J.3. A disc tray according to claim 11, wherein at least one of the 
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plural disc-separation-preventive portions is formed to be capable 

of elastically deforming in the direction of the depth of said 

disc-receiving recess. 

14. A disc tray according to claim 11, wherein said. elastic support 

portion and said disc-separation-preventive portions are formed 

integrally wit~ said disc tray by an undercut process when said disc 

tray is formed by molding synthetic resin. 

15. A disc tray according to claim 9, further comprising an 

engagement portion arranged to be engaged to a tray accommodating 

case. 

16. A disc tray according to claim 15, wherein said engagement 

portion is formed in each of cut recesses formed on two opposite 

sides which are in parallel with a direction in which the disc tray 

·is inserted. 

16. A disc tray according to claim 9, wherein a disc pressing 

portion is formed adjacent to the opened end of said bottom opening 

to elastically press the outer. periphery of the disc held in said 

disc-receiving recess so as to press the disc against the lower 

surfaces of said disc-separation-preventive portions. 

18. A disc tray according to claim 9, wherein a grip portion is 

formed at another end opposite to the opened end of said bottom 

opening. 

19. A disc tray according to claim 9, wherein a label receiving 
.. 

portion is formed on a side surface adjacent to the other end 

opposite to the opened end of· said bottom opening. 
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20. A disc tray according to claim 9, wherein a pair of location 

reference holes to which locating pins for locatin.g the loading 

posit ion in a disc drive app ara tu s after said disc tray has been 

loaded into said. disc drive apparatus are formed on the outside of 

said disc-receiving recess. 

21. A disc tray according to claim 9, a disc pressing portion is 

formed at a position opposite to the opened end of said bottom 

opening of said disc-receiving recess to elastically press the disc 

held In said disc-receiving recess . 

. 22. A tray accommodating case comprising: 

a tray accommodating portion closed by opposite upper and 

lower surfaces, opposite side surface perpendicular to. said upper 

and lower surfaces and a rear surface perpendicular to said side 

surfaces and having a tray insertion/removal opening formed in the 

front surface opposite to said rear surface; and 

a tray engagement portion formed in said tray accommodating 

portion and arranged to removably be engaged to an engagement 

portion provided for a disc tray which is inserted through said disc 

tray inse.rtion/removal opening so as to engage said disc tray to an . 

accommodating position. 

· 23. A tray accommodating case according to claim 22, wherein· a 

disc pressing portion is formed in substantially the central portion 

in the direction of said rear surface opposite to said tray 

insertion/removal openirig so as to elastically press a disc held in 

said tray accommodating portion. 
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24. A tray accommodating .case according to claim 22, wherein said 

tray accommodating case is formed by integrally joining a case body 

made of synthetic resin and a cover plate made of synthetic resin to 

each other. 

25. A tray accommodating case according to claim 22, wherein a 

tray engagement portion arranged to be engaged to said engagement 

portion of said disc tray accommodated in said tray accommodating 
·-.._' 

portion and an engagement portion for removably engaging a disc 

pressing portion for pr~ssing and supporting ·the disc held on said 

disc tray are formed integrally with said case body. 

26. A tray accommodating case· according to claim 22, wherein a 

cut portion for performing .a tray insertion/removal operation is 

formed 1n substantially the· central portion. of said tray 

insertion/removal opening. 

27. A tray accommodating case comprising: 

a case body into which a disc tray holding a recording and/or 

reproducing disc is removably inserted; and 

a· cover rotatively joined to said. case body, wherein 

a disc pressing portion for elastically pressing the outer 

periphery of the disc held on the disc tray accommodated in said 

case body 1s formed in substantially the central portion of a portion 

in said case body for supporting said cover. 

28. A tray accommodating case according to claim 2 7, wherein a 

tray pressing portion for elastically pressing said disc tray inserted 

into said case body to locate said disc tray 1s formed in said case 
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body. 

29. A tray accommodating case according to claim 27, wherein a 

tray engagement portion for removably engaging said inserted disc 

tray is formed in said case body. 

30. A tray accommodating case according to claim 27, ~herein 

flange portions formed adjacent to a rear end of said disc tray 

opposite to an insertion end of said disc tray inserted into said case 

body are allowed to project to the outside of said case body. 

31. A t.ray accommodating apparatus comprising a disc tray for 

holding a recording and/or reproducing disc and a tray 

accommodating case for accommodating said disc tray, wherein 

said disc tray has an overall body formed into a thin plate-like 

shape and includes a disc-receiving recess having an inner diameter 

larger than the diameter of a recordi_ng and/or reproducing disc and 

a depth larger than the thickness of the disc and arranged to 

removably hold the disc while having gaps in a direction in parallel 

with the surfaces of the disc and in a direction of the thickness of 

the disc, a bottom opening formed along the widthwise directional 

center of said disc tray in a range from substantially the central 

portion of the bottom portion of .said disc-receiving recess to an 

end of the bottom portion and having a shape that said en.d of the. 

bottom is opened, and a plurality of disc-separation-preventive 

portions formed to project into said disc-receiving recess from 

outside of said disc-receiving recess in such a manner that gaps at 

least permitting insertion of the disc are formed from the bottom 
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portion of said disc-receiving recess, and 

said tray accommoda,ting case has a tray accommodating 

portion closed by opposite upper and lower surfaces, opposite side 

surface perpendicular to said upper and lower surfaces and a rear 

surface perpendicular to said side surfaces and having a tray 

insertion/removal opening formed in the front surface opposite to 

said rear surface, and a tray engagement portion formed in said tray 

accommodating portion and arranged to removably be engaged to an 

engagement portion provided· for a disc tray which is inserted 

through said disc tray insertion/removal op·ening so as to engage 

said disc tray to an accommodating position. 

3 2. A tray accommodating app ara tu s according to claim 3 1, 

wherein said disc tray has an overall body formed into a thin 

plate-like shape and includes a disc-receiving recess having an inner 

diameter larger than the diameter of a recording and/or reproducing 

disc and a depth larger than the thickness of the disc and arranged 

to removably. hold the disc whi.le having gaps in a direction in 

parallel with the surfaces of the disc and in a direction ·of the 

thickness .of the disc, a bottom opening formed along the widthwise 

directional center of said disc tray in a range from substantially the 

central. portion of the bottom portion of said disc-receiving recess 

to an end of the bottom portion and having a shape that said end of. 

the bottom is opened, and at least one elastic support portion 

formed to project into said disc-receiving recess from outside of 

said disc-receiving recess and arranged to press at least a portion 
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of the outer periphery of the disc held in said disc-receiving recess 

so as to support- the disc in said disc-receiving recess. 

32 .. A tray accommodating apparatus according to claim 31, 

wherein said engagement portions provided for said disc tray are 

formed in cut recesses formed on the two opposite sides which are 

in parallel with a direction in which said disc tray is inserted into 

said tray accommodating case. 

3 3. A disc drive apparatus comprising: 

a tray receiving portion for receiving a disc tray which has an 

Qverall body formed into a thin plate-like shape, which is arranged 

to hold a disc in a disc-receiving recess formed in either side 

thereof and which has a botto.m opening formed 1n a range from 

substantia.lly the central portion of the bottom portion of said 

disc-receiving recess to an end of the bottom portion and having a 
shape that said end of the bottom is opened; 

a disc rotating mechanism ·for rotating the disc held on said 

disc tray loaded into said tray receiving portion; and 

recording and/or reproducing means for recording and/or 

reproducing an information signal to and from the disc which is 

rotated by said disc rotating mechanism. 

34. A disc drive apparatus according to claim 33, wherein a 

chucking. member for chucking the disc held on said disc tray to 

said disc rotating mechanism is disposed opposite to said disc 

rotating mechanism in such a manner that said chucking member can 

be brought into contact with and separated from said disc rotating 



mechanism. 
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3 5. A disc drive apparatus according to claim 3 3, wherein the 

outer periphery of the disc held in said disc-receiving recess is 

supported by separation preventive port.ions provided for said disc 

tray so that separation of the disc from the disc-receiving recess is 

prevented. 

3 6. A disc drive apparatus according to claim 33, wherein 

disc-receiving-recess enlarging means is provided which is engaged 

to the opened end of said disc-receiving recess provided for said 

disc tray when said disc tray is loaded in said tray receiving portion 

to enlarge said disc-receiving recess so as to permit the disc held 

1n said disc-receiving recess to freely rotate in said disc-receiving 

recess. 

3 7." A disc drive apparatus according to claim 3 3, wherein said 

disc-receiving-recess enlarging means is a pair of pickups which are 

brought into contact with two sides of the opened end of said 

disc-receiving recess. 

38. A di.sc drive apparatus according to claim 33, wherein said 

tray rec.eiving portion is provided with a locating pin which is 

engaged to a locating hole formed in said disc tray so as to locate 

a portion at which said disc tray is .received. 
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