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BACKGROUND OF THE INVENTION 

The present invention relates to a hub type 

optical disk in which a hub made of magnetizable material is 

secured to a disk substrate and a method of producing the 

hub type o~tical disk. 

In order to fix an optical disk to a recording' and 

play back apparatus, a magnet clamping method is generally 

used in. which the optical disk is fixed to a motor-d.riven 

turntable by utilizing magnetically absorbent force. In 

this method, a magnet is provided in the turntable and a hub· 

type optical disk is employed in which a hub made of 

magnetizable material is secured ·to a disk substrate. In a 

known hub type optical disk disclosed in, for example, 

Japanese Patent Laid-Open Publication No. 3-230381 (1991), a 

flat platelike disk substrate has a center hole and a recess· 

is formed at the center hole on a recording face of the disk 

substrate. Thus, by inserting a cylindrical portion of a 

hub made of magnetizble material into the center hole such 

that a flange portion of the hub is accommodated in the 

recess, the hub and the disk· substrate are bonded to each 

other. This prior art document further discloses that by 

attaching the recording faces of two these hub type optical 

disks to each other, a douJ:?le...,sided optical disk can be 

obtained. The . disk substrate is produced by injection 

molding and has a thickness of 1.2 mm and a diameter of 86 

mm, while the recess has a depth of 0.45 mm. 
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·· · ISO·. standards stipulate that birefringence and 

. warpage of the disk substrate do not exceed predetermined 

values for signal quality. In order to reduce birefringence 

and warpage of the disk substrate· produced by injection 

molding, it is essential that local stress concentrations 

and temperature gradient changes are small at the· time of 

molding. However, in the.known disk substrate of the above 

mentioned arrangement, since a recess region of the disk 

substrate has a thickness smaller than that of the rema_ining 

r~gion of the disk substrate, strain is readily generated in 

the vicinity of the recess region and thus, birefringence 

and warpage of the disk substrate may exceed the predeter-

mined values. 

Meanwhile, in order to obtain a high-density 

optical disk, a method is proposed in which thickness of the 

disk substrate is reduced and a lens having high numerical 

aperture {NA) is used. For example, if the disk substrate 

of the prior art document referred to above has a thickness 

of 0. 6 mm, the recess region has a thickness of 0 .15 mm (= 

0.6 0.45) and thus, it becomes impossible to perform 

injection molding of the disk substrate. Meanwhile, even if 

this disk substrate could be produced by another method, it 

is difficult to use the disk substrate due to insufficient 

strength of the recess portion. 

Furthermore, opposite faces of the known disk 

substrate are flat. Thus, in case the optical disk is 
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. accommodated in .· a ·· cartridge as an optical disk cartridge, .· 

such a problem arises that a face of the disk substrate in a 

data area, upon which a light beam is incident, is damaged 

through its rubbing against the cartridge, thereby resulting 

in improper recording or play-back of sign~ls. In order to 

solve this problem, ribs may be provided at other locations 

of the cartridge· than that corresponding to the data area of 

the disk substrate so as to hold.the beam incident face out 

of contact with the cartridge. However, in this case, as 

tne cartridge becomes .more complicated in structure and 

descent stroke of the optical disk cartridge is increased by 

height of the ribs at the time of loading of the ·optical 

disk cartridge. Hence, such an inconvenience is incurred 

that it is difficult to make the recording and play back 

apparatus smaller in thickness. 

Generally, in the known disk substrate produced by 

injection molding, a concentric groove is formed between the 

center hole and the data area. This concentric groove ·is_ 

produced when a stamper holder for fixing to an injection 

molding die a stamper formed with the data area is trans-

ferred to the disk substrate. This concentric groove is 

likely to be subjected to stress concentration. Especially, 

in the case of a thin disk. substrate, birefringence and 

vibrations of the disk substrate affecting control perfor-

mance of an optical head adversely are apt to' take place, 

thus resulting in deterioration of signal quality. 
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SUMMARY OF THE INVENTION 

Ac;::cordingly, an essential object of the present · 

invention is to provide a hub type optical disk which 

lessens birefringence and warpage and includes a thin disk 

substrate for.high-density recording. 

In order to accomplish this object of the p~esent 

invention, a hub type optical disk according to one embodi~ 

ment of the present invention comprises: a disk substrate 

which has a center hole, a clamp area disposed radially 

outwardly of the center hole and a data area disposed 

radially outwardly of the clamp area; wherein a recess is 

formed at an inner peripheral portion of one face of the 

disk substrate, which includes the clamp area, while a 

projection is formed in the clamp area on the other face of 

the disk substrate such that thickness of the disk substrate 

is substantially uniform at the clamp area and the data 

· area; and a hub which is engageable with a disk mounting 

member of an optical disk apparatus and is secured in the 

recess. 

Meanwhile, preferably, an injection molding die 

for molding the disk substrate ref erred to above by using a 

stamper comprises: a lower die to which the stamper is 

secured; a clamp for clamping an inner peripheral portion of 

the stamper to the lower die such that the clamp acts also 

as a die for molding the recess; and an upper die in which a 
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portion.· ·confronting · the clamp has a shape corresponding ·to 

that of the .clamp .. 

By the above described arrangement of the present 

invention, since thickness of the disk substrate is made 

substantially uniform, occurrence of birefringence can be 

restrained. Furthermore, by ma.king depth of the recess 

substantially identical with thickness of the data area of 

the disk substrate, rigidity of the disk substrate is 

improved. As a result, especially, in the case of a thin 

disk substrate, excellent resistance against vibrations can 

be obtained and accurate signals can be obtained from data 

tracks of the disk substrate. 

Meanwhile, when the hub type optical disk· is 

accommodated in a cartridge as an optical disk cartridge, 

the projection of the disk substrate is brought into contact 

with the cartridge so as to prevent the data area from .. 

coming into contact with the cartridge and thus, the data 

area is not damaged. Furthermore, since distance between 

· the clamp area of the disk substrate and a face of a turnta-

ble can be lessened at the time of unloading of the opti_cal 

disk cartridge, so that descent stroke of the optical disk 

cartridge is reduced and thus, an optical disk apparatus can 

be reduced in thickness. 

In. addition, since the hub -can be secured in the 

recess formed to high precision by the injec"tion molding 

die, concentricity of the data tracks can be obtained easily 
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and highly accurately and thus, an inexpensive and reliable 

bu~ type optical disk can be obtained. M~anwhile, in the 

injection molding die, since the clamp portion for clamping 

the inner peripheral portion of the stamper to the lower die 

acts also as the die for molding the recess of the disk 

substrate, the disk substrate having the recess can be 

produced by a simple die .construction. Furthermore, since a 

concentric groove formed on the disk substrate by the clamp 

portion in a known injection molding die is eliminated, an 

optical· disk can be obtained which includes a disk substrate 

uniform in thickness and is least subjected to 

birefringence. 

BRIEF DESCRIPTION OF THE DRAWINGS 

This object and features of the present invention 

will become apparent from the following description taken in 

conjunction. with the preferred embodiments thereof with 

reference to the accompanying drawings, in. which: 

Fig. 1 is a sectional view of a hub type optical_ 

disk having a single disk substrate, according to a first 

embodiment of the prese~t invention; 

Figs. 2a and 2b .are sectional views showing ail 

optical disk cartridge including the optical disk of Fig. 1 

in a state prior to clamping. of the optical disk and in a 

state of completion of clamping of the optical disk, respec­

tively; 
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'Fig. 3 is a sectional.· view of a hub type optical 

disk having.a single disk substrate, according to a second 

embodiment of the present invention; 

Fig. 4 i~ a sectional view of an injection molding 

die for molding the disk substrate of Fig. 3; 

Fig. 5 .is a sectional view of a hub.type optical 

disk having a single dis.k substrate, according to a third 

embodiment of the present invention; and. 

Fig. 6 is a sectional view of a hub type optical 

disk having two disk substrates, according to a fourth 

embodiment of the present invention. 

Before the description· of the present invention 

proceeds, it is to be noted that like parts are designated 

by like reference numerals throughout several views of the 

accompanying drawings. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings, there is shown in 

Fig. 1, a hub type optical disk Kl having a single disk 

substrate 1, according to a first embodiment of the_present 

invention. A hub 3 having a cylindrical portion 3A and a 

flange portion 3B is secured to the disk substrate· 1. The 

disk substrate 1 is of stepped shape and includes a center 

hole la, a clamp area lb disp~sed radially outwardly of the 

center hole la and a data area le disposed radially out­

wardly of the clamp area lb. In the data area le, concen­

tric or spiral data tracks are formed. The data tracks of 
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the data area le are formed at the·time of injection molding 

of the disk.substrate 1. In the case .of an optical disk for 

play-back only, a reflecting layer made of aluminum is 

fo;rmed on the data tracks by sputtering or the like. 

Meanwhile, in the case of a write-once or rewritable optical 

disk, a recording layer is formed on the. data tracks by 

sputtering, etc. Subsequently, a protective layer 10 is 

formed in the data area le on one face of the disk substrate 

1 by spin coating, etc. so as t~ protect the data area le. 

A recess 2 concentric with the center hole la is 

formed at an inner peripheral portion of the same face of 

the disk substrate 1 as the protective layer 10, which inner 

peripheral portion includes the clamp area lb. In order to 

make thickness of the disk substrate 1 substantially uniform 

at the clamp·area lb and the data area le, a projection lA 

is formed in the clamp area lb on the other face of the disk 

substrate 1. A side face 2a of the recess 2 receives an 

outer periphery of the flange portion 3B of the hub 3 so as 

to act as a guide face for the flange portion 3B. Concen-

tricity between the recess 2 and the data tracks is deter­

mined by production accuracy of a die of an injection 

molding machine to be described later and falls within a 

predetermined range leading "t;o permissible eccentricity of 

the data tracks. In the die, a concentricity of about 20 µm 

can be achieved relatively easily. 
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The hub 3 is made of magnetizable material; The 

cylindrical. ··portion 3A of the hub 3 is inserted into the , 

center hole la and the flange portion 3B of the hub 3 is 

fitted into the· recess 2 so as to be bonded to the disk 

substrate 1. The hub 3 further has a positioning hole 3a 

for receiving a shaft 105a of a turntable 105. Concen­

trici ty · between the positioning hole 3a and the outer 

periphery of the flange portion 3B is determined by produc­

tion acc~racy of a die for the hub 3 and falls within a 

predetermined range leading to permissible eccentricity of 

the data tracks." In the die for the hub 3, a concentricity 

of about 20 µm can be obtained relatively easily. 

Operation of the hub type optical disk Kl having 

the single disk substrate 1 as described above is described 

with reference to Figs. 1, 2a and 2b, hereinbelow. In Figs~ 

2a and 2b, the optical disk Kl is accommodated in a car­

tridge 4 as an optical disk cartridge. Fig. 2a shows a 

state prior to clamping of the optical disk Kl, while Fig. 

2b shows a state of completion of clamping of the optical 

disk Kl. A lower inner face 4a of the cartridge 4, which 

confronts the disk substrate 1, can be brought into contact 

with the clamp area lb of the disk substrate 1. The turnta­

ble 105 is constituted by the shaft 105a fitted into the · 

positioning hole 3a of the hub 3, a magnet 105b for absorb­

ing the _hub 3 and a table face 105c brought· into contact 

with the clamp area lb of the disk substrate 1. By using a 
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light beam 106b~ signals of tJ:ie data tracks of the disk 

substrate 1. are read by an optical head 106. ·Even if a 

lower face of the disk substrate 1 in the data area le, upon 

which the light beam 106b is incident, is allowed to be 

brought into contact with the lower inner face 4a of the 

cartridge 4 as shown in Fig. 2a, the projection lA of the 

disk substrate 1 prevents the beam incident face of the disk 

substrate 1 from coming into contact with the lower inner 

face 4a of the cartridge 4 . Th,erefore, the. beam incident 

face of the disk substrate 1 in the data area le is not 

damaged through its rubbing against the cartridge 4. 

After the optical disk· cartridge has been loaded 

at a predetermined position of an optical disk apparatus as 

shown in Fig. 2a, the optical disk cartridge is further 

lowered to a state shown in Fig. 2b by.a loading mechanism 

(not shown). This descent stroke of the optical disk 

cartridge depends on a distance M (Fig. 2a) between the 

table face 105c of the turntable 105 and the lower face of 

the projection lA of the disk cartridge 1. The lower inner 

face 4a of the cartridge 4 is flat and is brought into 

contact with the.lower face of the projection lA of the disk 

cartridge 1 . Thus, as compared with a known optical disk 

cartridge including a ribbed. cartridge, descent stroke of 

the optical disk cartridge becomes ·smaller by height of the 

ribs. Therefore, descent stroke of the optical disk 
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cartridge is smaller than that of conventional optical disk 

cartridges .. 

Meanwhile, during this descent of the optical disk 

cartridge, the shaft 105a of the turntable 105 is fitted 

into the positioning hole 3a of the hub 3 while the hub 3 is 

being absorbed by the magnet 105b. As a result, centering 

of the optical disk Kl has been performed. Since concen­

tricity between the data tracks and the positioning hole 3a 

of the hub 3 is so set as to· fall within the predetermined 

range, the optical disk Kl is centered positively. Thus, 

the projection lA of the disk substrate 1 is brought into 

contact with the table face 105c of the turntable 105, 

whereby clamping of the optical disk Kl .is completed as 

shown in Fig. 2b. At the time of completion of clamping of 

the optical disk Kl, the optical disk Kl is held at a 

position where the optical disk Kl is brought out of contact 

with the cartridge 4. Subsequently, the optical disk Kl is 

rotated by the turntable 105 such that data signals on the 

optical disk Kl are read by the optical head 106. Since the 

·disk substrate 1 is of a boxlike shape having the recess 2 

and the projection lA, rigidity of the disk substrate 1 is 

larger than that of conventional flat disk substrates. 

Therefore, ·since the data area le of the disk substrate 1 is 

less likely to be vibrated against external vibrations and 

impacts, excellent read-out of signals can be performed. 
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As. described above, in the optical disk Kl, since 

the recess 2 and the projection lA are formed in the clamp 

area lb of the disk substrate 1 such that thickness of the 

disk substrate 1 is substantially uniform at the clamp area 

lb and the data area le, the disk substrate 1 has high 

quality least subjected to birefringence. Meanwhile, in 

case the optical disk is .accommodated in the cartridge 4 as 

the optical disk cartridge, it is possible to bring. the data 

area le of the disk substrate 1 and the cartridge 4 out of 

contact with each other without the need for providing ribs 

on th~ cartridge as in known optical disk cartridges. Thus, 

the cartridge 4 is structurally simplified. Meanwhile, 

since descent stroke of the optical disk cartridge during 

its loading can be reduced by height of the projection and 

the cartridge can be made smaller in thickness, the optical 

disk apparatus can be made smaller in thickness. 

Furthermore, the recess 2 has -t;he guide face 2a 

engageable with the outer periphery of the flange portion 3B 

of the hub 3 and the hub 3 having the posit~oning hole 3a 

for receiving_the shaft 105a of the turntable 105 is secured 

in the recess 2. Therefore, concentricity between the side 

face 2a of the recess 2 of the disk substrate 1 and the data 

tracks and concentricity betw~en the positioning hole 3a of 

the hub 3 and the outer periphery of the hub 3, which fall 

within the predetermined ranges, can be easily obtained by 

production accuracy of the dies. Accordingly, without the 



. ' 

- 13 -

need for bonding the hub 3 to the disk substrate-1 by using 

a known hub· bonding device while measuring eccentricity of 

the data tracks of the disk substrate 1, the hub type 

optical disk Kt having minimum eccentricity of the data 

tracks can be produced at low cost. 

Fig. 3.shows a hub type optical disk K2 having a 

single disk substrate 1, according to a second embodiment of 

the present invention. In the optical disk K2, the recess 2 

of the disk substrate 1 has an oblique side face 2b inclined 

relative to the axis of the disk substrate 1. Thus, 

thickness of the disk substrate 1 is made substantially 

uniform at the clamp area lb.and the data area le. Since 

other constructions of the optical disk K2 are similar to 

those of the optical disk Kl, .description thereof is abbre­

viated for the sake of brevity. 

Hereinbelow, an injection molding method suitable 

for production of the disk substrate 1 of the optical disk 

K2 is described with reference to Fig. 4. An injection 

molding die includes a spool 11 for supplying high-tempera­

ture liquid resin, a lower die 13 on which a stampe;r 12 

formed with the data tracks is mounted, an upper die 14 and 

a punch 15 for forming the center hole· la of the disk 

substrate 1. In the lower die 13, an outer clamp 13a for 

clamping an outer peripheral portion of the stamper 12 to 

the lower die 13 and an inner clamp 13b for clamping an 

inner perip~eral portion of the stamper 12 to the lower die 
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13 are further provided. A .stamper clamping· portion of the 

·inner clamp 13b is tapered. When the inner peripheral 

portion of the stamper 12 has been clamped by the inner 

clamp 13b, an upper face of the inner clamp 13b is disposed 

higher than that of the stamper 12. An upper face of the 

punch 15 is flush with that of .the inner clamp 13b so a~ to 

be also disposed higher. than that of the stamper 12. A 

·cavity 16 corresponding to shape of the inner clamp 13b is 

formed at an inner peripheral portion of a lower face of the 

upper die 14 and a distal end face of the spool 11 is so set 

as to be flush with a bottom face of the cavity 16. As a 

result, gap of the injection molding die has a stepped 

cross-sectional shape and has a substantially uniform width. 

The high-temperature liquid resin.injected from the spool 11 

is filled into the gap between the lower die . 13 and the 

upper die 14 ra~ially outwardly and then, is cooled so as to 

form the disk substrate 1 for the hub type optical disk K2~ 

In the injection molding die of the above de­

scribed arrangement, the inner clamp 13b acts also as a die 

for forming the recess 2 of the disk substrate 1. There-

fore, the injec:tion molding die can be structurally simpli­

fied and a concentric groove which is formed on the disk. 

substrate by the inner clamp _in_prior art injection molding 

dies can be eliminated. Meanwhile, if the recess 2 of the 

disk substrate 1 has the oblique side face 2b as shown in 

Fig. 3, the resin flows smoothly at the time of injection 
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molding. and thickness of the· disk substrate 1 · is made 

uniform. T~erefore, in comparison with the optical disk Kl, 

strain of the disk substrate 1 due to internal stress at the 

time of injection molding can be further restrained and 

thus, the disk substrate 1 is less subjected to 

birefringence. 

Fig. 5 shows a. hub type optical disk K3 having a 

single disk substrate 1, according to a third embodiment of 

the present invention. In the optical disk K3, the side 

face 2a of the recess 2 of the disk substrate 1 of the 

optical disk Kl is replaced by a guide face 2c engageable 

with the outer periphery of the flange portion 3B of the hub 

3 and an oblique face 2d inclined relative to the axis of 

the disk substrate 1. Me·anwhi1e, thickness of the disk 

substrate 1 is made substantially uniform as a whole includ­

ing regions of the guide face 2c and the oblique face 2d. 

Since othe~ constructions of the optical disk K3 are similar 

to those of the optical disk Kl, description thereof is 

abbreviated for the sake of brevity. 

In the optical disk K3, since the side face of the 

recess 2 of the disk substrate 1 is divided into the guide 

face 2c engageable with the outer periphery of the flange 

portion 3B of the hub 3 and the oblique face 2d, such a · 

remarkable effect can be obtained that it is possible to 

gain not only the advantages of the optical disk Kl but the 

advantages of the optical disk K2. 
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Finally,.·· Fig. 6 shows a double-sided hub type 

optical dis~ K4 having two disk subs'f;:rates 1 bonded to each 

other, according to a· fourth embodiment of the present 

invention. In the optical disk K4, the hub 3 of the.optical 

disk Kl is replaced by a double-sided hub 31 having a center 

hole 31a for rec~iving the shaft 105a of the turntable -105 

and a flange portion 31p provided at an axially central 

portion of the hub 31. The side face 2a of the recess 2 of 

each of the disk substrates 1· is engageable with an outer 

periphery of the flange portion 31b of the hub 31. Thick­

ness of the flange portion 31b is substantially equal to 

twice the depth of the recess 2 of each of the disk sub­

strates 1. When the two disk substrates 1 have been at­

tached to each other by an adhesive layer 32, a gap is 

defined between the opposed recesses 2 and the hub 31 is 

bonded to faces of this gap so as to be brought into engage­

ment with the side faces 2a of the recesses 2. Known 

hot-melt coating, etc. may be employed for attaching the two 

disk substrates 1 to each other. Also in the optical disk 

K4, concentricity between the positioning hol.e 3la and the 

outer periphery of the flange portion 31b of the hub 31 is 

determined by production accuracy of a die for the hub 31 

and falls within the predetermined range. Since other 

constructions of the optical disk K4 are similar to those of 

the optical disk Kl, description thereof is abbreviated for 

the sake of brevity. 
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In the optical disk K4 of the · above described · 

arrangement,· since the flange portion 31b of the hub 31 is 

brought into engagement with the side faces 2a of the 
... 

recesses 2 of the two disk substrates 1, the data tracks of 

one disk substrate 1 are concentric with those of the other 

disk substrate 1 highly accurately. Therefore, eccentricity 

between the data tracks of one disk substrate l and those of 

the other disk substrate l also falls within a predetermined 

range. By using an optical disk apparatus provided with two 

optical heads, recording or play-back can be . performed on 

the opposite faces of the double-sided optical disk K4 

simultaneously. 

By·using the two disk substrates 1 each having the 

recess 2 and the hub 31 engageable with the recess 2 of each 

of the disk substrates 1 as described above, one disk 

substrate 1 can be concentric with the other substrate 1 

highly accurately and thus, such a gr_eat effect can be 

obt.ained that recording or play-back can be perf o"rmed on the 

opposite faces of the double-sided optical disk K4 

simultaneously. 
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What is claimed is: 

A.hub type optical disk comprising: 

a disk substrate which has a center hole, a clamp 

area disposed radially outwardly of the center hole and a 

data area disposed radially outwardly of ~he clamp area; 

wherein a recess is formed at an inner peripheral 

portion of one face of the disk subst;rate, which includes 

the clamp area, while a projection is formed in the clamp 

area on the other face of the disk substrate such that 

thickness of the disk substrate is substantially uniform at 

the clamp area and the data area; and 

a hub which is engageable with a disk mounting 

member of an optical disk apparatus and is secured in the 

recess. 

2. A hub type optical disk as claimed in Claim 1, 

wherein the recess has a guide face for receiving an outer 

periphery of the hub. 

3. A hub type optical disk as claimed i:Q Claim 1, 

wherein a side face of the recess is inclined relative to an 

axis of the disk substrate such that the thickness of the 

disk substrate is substantially uniform also at a location 

of the side face. 

4. A hub type optical disk comprising: 

a pair of disk substrates each of which has a 

center hole, a clamp area disposed radially outwardly of the 
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·center hole arid a data area disposed radially outwardly of 

the _clamp area; 

wherein a recess is formed at an inner peripheral 

portion of one face of each of the disk substrates, which 

includes the clamp area, while a projection is formed in the 

clamp area on the other face of each of the disk substrates 

such that thickness of. each of the disk substrates is 

substantially uniform at the clamp area and the data area; 

and 

a hub which is engageable with a disk mounting 

member of an optical disk apparatus and is secured in the 

recess; 

the recess having a guide face for receiving an 

outer periphery of the hub; 

wherein the disk substrates are attached to each 

other so as to enclose the hub. 

5. An injection molding die for performing injection 

molding of a disk substrate of a hub type optical disk by 

using a stamper; 

the disk substrate having a center hole, a clamp 

area disposed radially outwardly of the center hole and a 

data area disposed radially outwardly of the clamp area; 

wherein a recess is formed at an inner peripheral 

portion of one face of the disk substrate, which includes 

the clamp area, while . a projection is formed ·in the clamp 

area on the other face of the disk substrate such that 
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thickness of the disk substrate is substantially uniform at 

the clamp area and the data area; 

the injection molding die comprising: 

a lower die to which the stamper is secured; 

a clamp for clamping an inner peripheral portion 

of the stamper to the lower die such that the clamp acts 

also as a die for molding the recess; and 

an upper die in· which a portion confronting the 

clamp has a shape corresponding to that of the clamp. 

6 . An optical disk cartridge comprising: 

a hub type optical disk which includes a disk 

substrate and a hub; 

the disk substrate having a center hole, a clamp 

area disposed radially outwardly of the center hole and a 

data area disposed radially outwardly of the clamp area; 

wherein a recess is formed at an inner peripheral 

portion of one face of the disk substrate, which includes 

the clamp area, while a projection is formed in the clamp 

area on the other face of the disk substrate such that 

thickness of the disk substrate is substantially uniform at 

the clamp area and the data area; 

the hub being engageable with a disk mounting 

member of an optical disk app~ratus and being secured in the 

recess; and 
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a cartridge in which the optical disk is accommo­

dated such that the oth~r face of the disk substrate is 

brought into contact, at the projection, with the cartridge. 

7. An optical disk cartridge as claimed in Claim 6, 

wherein the recess has a guide face for receiving an outer 

periphery of the hub. 

8. An optical dis~ cartridge as claimed in Claim 6, 

wherein a side face of the recess is inclined relative to an 

axis of the disk substrate such that the thickness of the 

disk substrate is substantially uniform also at a location 

of the side face. 

9. An optical disk cartridge comprising: 

a hub type optical disk which includes a pair of 

disk substrates and a hub; 

the disk substrates each having a center hole, a 

clamp area disposed radially outwardly of the center hole 

and a data area disposed radially outwaz:dly of the clamp 

area; 

wherein a recess is formed at an inner peripheral 

portion of one· face of each of the disk substrates, which 

includes the clamp area, while a projection is formed in the 

clamp area on the other face of each of the disk substrates 

such that thickness of each of the disk substrates is 

substantially uniform at the clamp area and the data area;. 
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the hub being engageable with a disk mounting 

member of an optical disk apparatus and being secured in the 

recess; 

the recess having a guide face for receiving an 

outer periphery of the hub; 

wherein . the disk substrates are attached to each 

other so as to enclose the hub; and 

a cartridge in which the optical disk is accommo-

dated such that the other face of each· of the disk sub-

strates is brought into contact, at the projection, with the 

cartridge. 
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