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DESCRIPTION 

CARTRIDGE 

5 TECHNICAL FIELD 

10 

The present invention relates to a mis-insertion 

protection mechanism in a magnetic or optical disk cartri.dge 

for preventing the cartridge from being inserted into a disk 

drive in a wrong direction. 

BACKGROUND ART 

A magnetic or optical disk cartridge is generally 

in a rectangular shape and has a window opened for receiving 

an optical pickup and a shutter for opening/closing the 

15 window. There are two types of such cartridges: a sin­

gle-sided cartridge (for use with a single-sided disk) and 

a double-sided cartridge (for use with a double-sided disk). 

A single-sided cartridge can be inserted into a disk drive 

only in one direction. A double-sided cartridge can be 

20 inserted into a disk drive in either one of two directions 

(J...e., it can be inserted with either one of the front side 

and the reverse side facing up) . When a cartridge is 

inserted in a direction other than the right direction ( s) , 

a mis-insertion protection mechanism in the cartridge bits 

25 a stopper provided in the disk drive so that the cartridge 

cannot be inserted any further. 

A conventional single-sided cartridge has a mis­

insertion protection mechanism provided by differently 

30 shaping one of the four corners from the other corners. For 

example, as shown in Figure 12, a 3.5" floppy disk car­

tridge 101 includes a corner 102 on the front edge thereof, 

which is chamfered. The other three corners 103, 104 and 
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105 of the cartridge 101 are rounded for easy insertion and 

easy handling of the cartridge 101. as well as for an 

aesthetic design. 

Figure 13 illustrates an exemplary cartridge 

holder 106 for use in a disk drive receiving -:he car­

tridge 101. The cartridge holder 106 is provided with a 

mis-insertion protection pin 1.07 made of a torsion spring. 

One end of the mis-insertion protection pin 107 is bent at 

10 about 90°, thereby forming a stopper 108, and the other 

end 107A is secured on an outer surf ace of the cartridge ,, 
holder 106. 

The stopper l.08 extends through a guide hole 109 of 

15 the cartridge holder 106 to be within the insertion path 

of the cartridge 101 (i.e. , ·a. path along which the car­

tridge 101 is inserted) . The stopper 108 abuts a tab 

portion 110 of the cartridge holder 106 and is urged away 

from a side 111 thereof by virtue of the bias of the torsion 

20 spring. 

Referring to Figures 14, 15 and 16, a mis-insertion 

protection function provided when the cartridge 101 is 

inserted into the cartridge holder 106 will be described. 

25 First, a case where the cartridge 101 is inserted correctly 

(in the right direction) will be described. As the car­

tridge 101 is inserted into the cart.ridge holder 106 in the 

right direction as illustrated in Figure 14, the chamfered 

corner 102 hits the stopper 108. 

30 

Since the corner 102 is chamfered, the insertion of 

the cartridge 101 forces the stopper 108 out of the 

insertion path of the cartridge 101 by overcoming the bias 
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of the torsion spring {in the direction indicated by arrow A 

in Figure 14}, thereby resulting in a state as illustrated 

in Figure 15. Thus, the cartridge 101 is allowed to be 

inserted further into the cartridge holder 106. 

Next, a case where the cartridge 101 is inserted in 

a wrong direction will be described referring to Figure 16. 

As the cartridge 101 is inserted into the cartridge 

holder 106 in the wrong direction as illustrated in Fig-

10 ure 16, the corner 103 hits the stopper 108. Since the 

corner 103 is not chamfered, the insertion of the car-., 
tridge 101 does not force the stopper 108 in the direction 

indicated by arrow A. 

15 Therefore, the cartridge 101 cannot be inserted 

further into the cartridge holder 106, thus providing the 

mis-insertion protection function. The mis-insertion 

protection function is similarly provided when the car­

tridge 101 is inserted from the corner 104 (or 105) 

20 {Figure 12). 

Japanese Laid-Open Publication No. 57-113466 de­

scribes an exemplary mis-insertion protection mechanism for 

a double-sided cartridge as illustrated in Figure 17. Both 

25 of the insertion-side corners 172A and 172B are chamfered, 

so that the cartridge exhibits the same profile whether j_t 

is faced up or faced down. Thus, the cartridge can be 

inserted into the cartridge holder whether it is faced up 

or faced down. 

30 

Regarding the optical disk, there are one-sided 

optical disks (having a recording surface only on one side) 

and double-sided optical disks (having a recording surface 
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on both sides). Recently, there is a need in the art to 

accommodate a single-sided disk in a single-sided cartridge 

and a double-sided disk in a double-sided cartridge, 

respectively, so that they can be used in the same disk drive. 

5 Along with the increase in the recording density of an 

optical disk, there is also a demand in the art for a cartridge 

accommodating a small-diameter optical disk. 

Since a pickup for optical disks is larger than a 

10 magnetic recording pickup, an optical disk cartridge has 

a larger window and also requires a larger area for the motion 
" 
of the shutter ( n shutter motion area") .. Therefore, in a 

cartridge accommodating a small-diameter optical disk, the 

shutter motion area comes close to the side edges, and thus 

15 the corners, of the cartridge. 

In such an optical disk cartridge desired in the art, 

it is difficult to provide a mis-insertion protection 

mechanism by differentiating the shape of one or two 

20 corner(s) from that of the other corners as in the prior 

art. This is because it is difficult to provide a large 

enough chamfer at the corner( s) to differentiate the 

corner ( s ) from the other rounded corners such that a 

mis-insertion protection function can be provided. 

25 

DISCLOSURE OF THE INVENTION 

According to one aspect of this invention, there is 

provided a cartridge accommodating a disk therein which is 

inserted into a cartridge holder, the cartridge holder being 

3 O provided with a mis-insertion protection member. The 

mis-insertion protection member is located within an 

insertion path along which the cartridge is inserted into 

the cartridge holder. The cartridge has a substantially 
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rectangular shape. The cartridge has a corner portion at 

each of four corners of the substantially rectangular shape, 

the corner portion being shaped so as to abut on the 

mis-insertion protection member to move the mis-insertion 

5 protection member out of the insertion path. The cartridge 

has at least two mis-insertion protection mechanisms for 

engaging with the mis-insertion protection member so as to 

prevent the cartridge from being mis-inserted. The car­

tridge has two side surfaces which are substantially 

10 perpendicular to a surface of the disk and extend along a 

direction substantially parallel to a direction in which 
" the cartridge is inserted into the cartridge holder. A 

mis-insertion protection mechanism of the at least two 

m.i.s-insertion protection mechanisms is provided on each of 

15 the side surfaces. 

20 

In one embodiment of the invention, the mis­

insertion protection mechanism includes a slot f orrned in 

at least one of the side surfaces. 

In one embodiment of the invention, the slot in­

cludes: an inclined guide section comprising a surface 

i.nclined with respect to the side surfaces for guiding the 

mis-insertion protection member: and a stopper arranged 

25 substantially perpendicular to the side surfaces for 

contacting the mis-insertion ·protection member to prevent 

the cartridge from being mis-inserted. 

In one embodiment of the invention, the two side 

30 surfaces comprise a first side surface and a second side 

surface. The corner portions comprise first corner por­

tions along the first side surface and second corner portions 

along the second side surface. The at least two mis-
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insertion protection mechanisms comprise a first mis­

insertion protection mechanism provided in the first side 

surface and a second mis-insertion protection mechanism 

provided in the second side surf ace. A distance between the 

5 first mis-insertion protection mechanism and one c_.f the 

first corner portions is substantially equal to a distance 

between the second mis-insertion protection mechanism and 

a corresponding one of the second corner portions. 

10 

., 

15 

In one embodiment of the invention, the cartridge 
comprises a double-sided cartridge . 

In one embodiment of the invention, the cartridge 
comprises a single-sided cartridge. 

In one embodiment of the invention, the two side 

surf aces comprise a first side surf ace and a second side 

surface. The at least two mis-insertion protection 

mechanisms comprise a first mis-insertion protection 

20 mechanism provided in the first side surface, a second 

mis-insertion protection mechanism provided in the second 

side surface, and a third mis-insertion protection mechanism 

provided either in the first siue surface or in the second 
side surface. 

25 

In one embodiment of the invention, the corner 

portions comprise first corner portions along the first side 

surf ace and second corner portions along the second side 

surface. The distance between the first mis-insertion 

30 protection mechanism and one of the first corner portions 

is substantially equal to a distance between the second 

mis-insertion protection mechanism and a corresponding one 

of the second corner portions. 

r 
! 
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In one embodiment of the invention, the distance 

between the first mis-insertion protection mechanism and 

the one of the first corner porti.ons is substantially equal 

5 to a distance between the third mis-insertion protection 

mechanism and a corresponding one of the first or second 

corner portions. 

In one ·embodi.ment of the invention, the cartridge 

10 comprises a single-sided cartridge. 

In one embodiment of the invention, the cartridge 

further comprises a concave-shaped auto-loading slot 

provided in at least one of the side surfaces. The 

15 auto-loading slot is located such that the mis-insertion 

protection member engages with the third mis-insertion 

protection mechanism after the mis-insertion protection 

member passes over the auto-loading slot. 

20 In one embodiment of the invention, the cartridge 

comprises a single-sided cartridge. 

In one embodiment of the invention, the cartridge 

further comprises an opening and a shutter for open-

25 ing/closing the opening. The mis-insertion protecti.on 

mechanism is provided outside of a motion area of the 

shutter. 

In one embodiment of the invention, the shutter is 

30 movable toward either side of the opening . 

.In one embodiment of the invention, the cartridge 

comprises a double-sided cartridge. 
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In one embodiment of the invention, the shutter is 

movable toward only one side of the opening. 

In one embodiment of the invention, the cartridge 

comprises a single-sided cartridge. 

According to another aspect of this invention, there 

is provided an auto-loading device for loading a cartridge 

10 of the present invention. The auto-loading device com­

prises: a cartridge holder for holding the cartridge: and 
~ 

an auto-loading mechanism for loading the cartridge. The 

cartridge holder includes a mis -insertion protection member 

for engaging with the mis-insertion protection mechanism 

15 so as to prevent the cartridge from being mis-inserted. The 

auto-loading mechanism includes an er:gagement protrusion 

for engaging with the auto-loading slot. 

In one embodiment of the invention, the auto-loading 

20 mechanism further includes a detector for detecting the 

cartridge. 

In one embodiment of the invention, the auto-loading 

mechanism further comprises a movable plate coupled with 

25 the engagement protrusion. The movable plate starts moving 

along with the cartridge in response to the detector 

detecting the cartridge. 

Thus, the invention described herein makes possible 

30 the advantage of providing a mis-insertion protection 

mechanism in a magnetic or optical disk cartridge for 

reliably preventing mis-insertion of the cartridge, which 

can suitably be used in a cartridge with a large shutter 
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mot:i.on area, and whi.ch can be used either in a si.ngle-sided 

cartridge or in a double-sided cartridge. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic diagram illustrating a 

double-sided cartridge according to Example 2. o:f. :he present 

invention; 

Figure 2 is a schematic diagram illustrating a 

10 cartridge holder provided in an optical disk apparatus which 

receives the double-sided cartridge of Example l; 
"' 

Figure 3A is a perspective view illustrating how the 

double-sided cartridge of Example 1 is inserted into the 

15 cartridge holder; 

20 

25 

Figure 3B is a plan view illustrating how the 

double-sided cartridge of Example 1 is inserted into the 

cartridge bolder; 

Figure 4A is a perspective view illustrating how the 

double-sided cartri.dge of Example 1 is inserted into the 

cartridge holder; 

Figure 4B is a plan view illustrating bow the 

double-sided cartridge of Example 1 is inserted into the 

cartridge holder; 

Figure SA is a perspective view illustrating how the 

30 double-sided cartridge of Example 1 is inserted into the 

cartridge holder; 

Figure SB is a plan v:Lew illustrating how the 
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double-sided cartridge of Example 1 is inserted into the 

cartridge holder: 

Figure 6 is a schematic diagram illustrating a 

5 single-sided cartridge according to Example 2 of the present 

invention; 

10 

Figure 7 is a perspective view illustrating a 

mis-insertion of the single-sided cartridge of Example 2; 

./ 
Figure 8 is a schematic diagram illustrating a 

single-sided cartridge according to Example 3 of the present 

invention; 

15 Figure 9 is an exploded perspective view 

20 

illustrating a cartridge holder provided in an optical disk 

apparatus which receives the single-sided cartridge of 

Example 3; 

Figure 10 is a perspective v:iew illustrating how the 

single-sided cartridge of Example 3 is inserted into the 

cartridge holder; 

Figure 11 is a perspective view illustrating how the 

25 single-sided cartridge of Example 3 is inserted into the 

cartridge holder; 

30 

Figure 12 is a schematic diagram illustrating a 

conventional single-sided cartridge; 

Figure 13 is a schematic diagram illustrating a 

cartridge holder provided in an optical disk apparatus which 

receives the conventional single-sided cartridge; 
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Figure 14 is a plan view illustrating how the 

conventional single-sided cartridge is inserted into the 

cartridge holder; 

Figure 15 is a plan view illustrating how the 

conventional single-sided cartridge is inserted into the 

cartridge holder; 

Figure 16 is a plan view illustrating how the 

9onventional single-sided cartridge is inserted into the 

cartridge holder: and 

Figure 17 is a schematic diagram illustrating a 

15 conventional double-sided cartridge. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinafter, the present invention will be de­

scribed in more detail by way of illustrative examples with 

20 reference to the accompanying drawings. 

(Example 1) 

Figure 1 is a schematic diagram illustrati.ng a 

double-sided cartridge 1 according to Example 1 of the 

25 present invention. Figure 2 is a schematic di.a gram 

illustrating a cartridge holder io provided in an optical 

disk apparatus which receives the double-sided cartridge 1. 

Figures 3A, 3B, 4A, 4B, SA and SB are diagrams illustrating 

how the double-sided cartridge 1 is· inserted into the 

30 cartridge holder 10. 

Referring to Figure l, the double-sided cartridge 1 

accorrunodating an optJ.cal disk therei.n has a window 2 on both 
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sides thereof for receiving a pickup of the disk drive, and 

a U-shaped slidable shutter 3 for opening/closing the 

window. 

The shutter 3 is movable toward either side of the 

window 2, and is biased by a shutter spring (not shown) t.o 

close the window 2. As the cartridge 1 is inserted into the 

disk drive, the shutter 3 hits a shutter opener (not shown) 

provided in the disk drive, which then moves the shutter 3 

10 to open the window 2. The same shutter opener can move the 

15 

~butter 3 to open the window 2 also when the cartridge 1 

is inserted with its reverse side facing up, because the 

shutter 3 is movable toward either side of the window 2. 

All of the four corners 4 of the cartridge 1 have 

the same rounded shape. A mis-insertion protection slot 5 

is provided along both side edges of the cartridge 1 near 

the rear edge (opposite to the shutter 3) thereof. The 

slot 5 comprises an inclined guide section 6 for guiding 

20 a mis-insertion protection pin 11 (further described later) 

and a stopper section 7. 

Now, an operation of inserting the cartridge 1 into 

the cartridge holder 10 will be described. As illustrated 

25 in Figure 2, the cartridge holder 10 is provided with the 

mis-insertion protection pin 11 made of a torsion spring. 

One end of the mis-insertion protection pin 11 is bent at 

about 90°, thereby forming a stopper 12, and the other 

end llA is secured on an outer surf ace of the cartridge 

30 holder 10. 

The stopper 12 extends through a guide hole 13 of 

the cartridge holder 10 to be present within the insertion 
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path of the cartridge 1. The stopper 12 abuts a tab por­

tion 14 of the cartridge holder 10 and is urged away from 

a side thereof by virtue of the bias of the torsion spring. 

In this state, the stopper 12 is designed to meet the rounded 

5 portion of the corner 4 of the cartridge 1. 

First, a case where the cartridge 1 is inserted 

correctly (in the right direction) will be described. As 

the cartridge 1 is inserted into the cartridge holder 10 

10 in the right direction as illustrated in Figures 3A and 3B, 

the rounded portion of the corner 4 hits the stopper 12. 
~ 

Since the corner 4 has a rounded shape, the insertion of 

the cartridge 1 forces the stopper 12 out of the insertion 

path of the cartridge 1 (in the direction indicated by 

15 arrow B in Figures 3A and 3B) , thereby resulting in a state 

as illustrated in Figures 4A and 4B, thus allowing the 

cartridge 1 to be inserted further into the cartridge 

holder 10. 

20 Since the cartridge 1 is a double-sided cartridge, 

25 

it exhibits the same profile whether it is faced up or faced 

down. Therefore, the cartridge 1 can of course be inserted 

into the cartridge holder 10 as illustrated in Figures 3A, 

3B, 4A and 4B with the reverse side thereof facing up. 

Next, a case where the cartridge 1 is inserted in 

a wrong direction, i.e., from the rear edge thereof, will 

be described referring to Figures SA and SB. Since the 

corners 4 on the rear edge of the cartridge 1 have the same 

30 rounded shape as that of the corners 4 on the front edge 

thereof , the cartridge 1 can be inserted to a certain depth 

into the cartridge holder 10 as illustrated in Figures 3A 

and 3B. 
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As the cartridge 1 is further inserted, the stop­

per 12 is urged into the slot 5 by virtue of the bias of 

the torsion spring and guided along the inclined guide 

5 section 6 of the slot 5 so as to hit the stopper section 7, 

as illustrated in Figures SA a~d SB. S~nce ~he stopper 

section 7 is generally perpendicular "to a side su!:"face lOA 

of the cartridge 1, there is no force to move the stopper 12 

in the direction indicated by arrow B. 

10 

Thus, the cartridge 1 cannot be inserted further 
" into the cartridge holder 10, thereby providing the 

mis- insertion protection function. Still, the cartridge 1 

can be pulled out from the cartridge holder 10 as the 

15 stopper 12 is guided along the guide section 6 out of the 

slot 5. · 

The mis-insertion protection function is similarly 

provided when the cartridge 1 is inserted into the cartridge 

20 holder 10 from the rear edge thereof with the reverse side 

facing up. In this way, the mis-insertion protection 

mechanism can be provided separately from the corner 4 and 

outside the motion area of the shutter 3. Thus, desirable 

freedom is provided in designing the shutter 3, thereby 

25 allowing the shutter 3 motion area to be as large as that 

in Example 1 (see Figure 1). 

(Example 2) 

Figure 6 is a schematic diagram illustrating a first 

30 single-sided cartridge 20 according to Example 2 of the 

present invention. Figure 7 is a diagram illustrating a 

mis-insertion of the first single-sided cartridge 20. In 

Figures 6 and 7, like reference numerals to those in the 

nr 



- 15 -

previously discussed figures denote li.ke elements, will not 

further be described below. 

The first single-sided cartridge 20 is generally 

5 the same as the double-sided cartridge 1 according to 

Example l except for the following points. First, the 

shutter 3 is movable toward only one side of the window 2 

because the cartridge 20 is a single-sided cartridge. 

Moreover, a second slot 21, having a similar shape to that 

10 of the mis-insertion protection slot 5, is provided along 

5me side edge of the cartridge 20 near the front edge thereof. 

The side on which the second slot 21 is provided i.s opposite 

to the side toward which the shutter is moved to open the 

window 2. The second slot 21 is different from the slot 5 

15 in that the second slot 21 does not extend through the 

thickness of the cartridge 20. The distance Sl between the 

second slot 21 and the front edge of the cartridge 20 is 

generally the same as the distance S2 between the slot 5 

and the rear edge of the cartridge 20. 

20 

Referring to Figure 7, a mis-insertion protection 

function will be described, which is provided when the 

single-sided cartridge 20 is inserted into the cartridge 

holder 10 from the front edge, but with the reverse (wrong) 

25 side thereof facing up. The cartridge 20 is inserted to a 

certain depth into the cartridge holder 10 as illustrated 

in Figures 3A and 3B. As the cartridge 20 is further 

inserted, the stopper 12 is urged into the second slot 21 

by virtue of the bias of the torsion spring and guided along 

30 the inclined guide section 6 of the second slot 21 so as 

to hit the stopper section 7, as illustrated in Figure 7. 

Since the stopper section 7 is generally perpendj.cular to 

a side surface 20A of the cartridge 20, there is no force 
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to move the stopper 12 in the direction indicated by arrow B. 

Therefore, the cartridge 20 cannot be inserted any 

further, thereby providing the mis-insertion protection 

5 function. 

10 

In other directions, the single- sided cartridge 20 

is inserted into the cartridge holder 10 as described above 

with respect to the double-sided cartridge 1 in Example 1. 

By such a structure, the single-sided cartridge 20 

is prevented from being inserted into the cartridge 

holder 10 with the reverse side thereof facing up. As 

described above, the slots 5 and 21 are located at generally 

15 the same distance (Sl and S2) respectively from the front 

edge and the rear edge of the cartridge 20, thereby stopping 

the mis-inserted cartridge 20 at generally the same depth 

in the cartridge holder 10. Thus, a user can easily 

recognize the mis-insertion. 

20 

25 

Moreover, as in Example 1, the slots 5 and 21 can 

be provided separately from the corner 4 and outside the 

motion area of the shutter 3, thereby facilitating the 

cartridge design. 

Furthermore, in Example 2, the second slot 21 does 

not extend to the front or upper surface of the cartridge 20, 

so that the single-sided cartridge 20, as viewed from the 

front side, exhibits the same profile as that of a dou-

30 ble-sided cartridge, thereby adding an aesthetic advantage 

to the cartridge 20. Functionally, however, the second 

slot 21 may of course extend through the thickness of the 

cartridge 20. 

llL 
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While all of the four corners of the cartridge 20 

are rounded in Example 2, the corners may have any other 

shape as long as the mis-insertion protection pin in the 

5 disk drive can be appropriately guided around the corners. 

(Example 3} 

Figure 8 is a schematic diagram illustrating a 

second single-sided cartridge 22 according to Example 3 of 

10 the present invention. Figure 9 is a schematic diagram 

illustrating a cartridge holder lOA of an optical disk 
"' apparatus which receives the second single-sided car-

tridge 22. Figures 10 and 11 are diagrams illustrating how 

the second single-sided cartridge 22 is inserted into the 

15 cartridge holder 10A. In Figures 8 to 11, like reference 

numerals to those in the previously discussed figures denote 

like elements, will not further be described below. 

The second single-sided cartridge 22 is generally 

20 the same as the first sin_gle-sided cartridge 20 according 

to Example 2 except for the following points. The sin­

gle-sided cartridge 22 has a concave auto-loading slot 24 

provided along both side edges of the cartridge 22 near the 

front edge thereof, with a second slot 23 being provided 

25 on the rear side of the auto-loading slot 24 {The second 

slot 23 is generally the same in shape as the second slot 21 

of Example 2). The auto-loadi.ng slot 24 engages with an 

auto-loading mechanism (further described later) provided 

in the optical disk apparatus to automatically load the 

30 cartridge 22 into the apparatus. 

Next, the cartridge holder lOA having the auto­

loading mechanism will be described below. Referring to 
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Figure 9, the cartridge holder lOA includes a window 25 on 

both side surfaces thereof and a plurality of pins 26 

provided integrally on the upper surface. The cartridge 

holder lOA further includes a movable plate 27, which is 

5 provided with a plurality of elongated guide grooves 28 

.!:"e.spec-::ively engaging with the pins 26. The movable 

plate 27 also includes a bent portion 36. A plate spring 29, 

having an engagement protrusion 29A at the tip thereof, is 

provided at both ends of the bent portion 36. 

10 

~ 
A rack 30 is provided on the rear side of the movable 

plate 27. The rack 30 meshes with a pinion gear 32 fit 

around a shaft of a motor 31 which is fixed in the apparatus. 

The movable plate 27 further includes a detection section 33. 

15 A first sensor 34 and a second sensor 35, both of which are 

light emitting-receiving devices, are fixed on the detection 

section 33. Such a light emitting-receiving device can 

emit light downwardly so as to detect if the cartridge 22 

is present under the light emitting-receiving device by 

20 detecting light reflected by the cartridge 22. 

The auto-loading operation will now be described. 

When the cartridge 22 is inserted into the cartridge 

holder lOA in a predetermined (right) direction, the 

25 corner 4 of the cartridge 22 hits the stopper 12, as de­

scribed above in Example 1, thereby moving the stopper 12 

out of the insertion path of the cartridge 22. The car­

tridge 22 is inserted further into the cartridge holder lOA 

while one side surface abuts the stopper 12. Since the 

30 auto-loading slot 24 is in a concave shape which does not 
...• ~ 

extend to the upper surface of the cartridge 22, the 

stopper 12 passes over, and is not urged into, the 

auto-loading slot 24. 

iii 



5 

- 19 -

As the cartridge 22 is inserted further into the 

cartridge holder lOA, the presence of the cartridge 22 i.s 

detected by the first sensor 34 and then by the second 

sensor 35 of the detection section 33. Meanwhile, the 

engagement protrusion 29A of the plate spring 29 is pushed 

by the corner 4 of the cartridge 22 out of the insert::...on 

path of the cartridge 22 through the window 25, and then 

slides against the side surface of the cartridge 22. As the 

10 cartridge 22 is inserted further into the cartridge 

holder lOA, the engagement protrusion 29A engages into the 
~ 

15 

auto-loading slot 24 of the cartridge 22 by virtue of the 

resilient force of the plate spring 29, thereby holding the 

cartridge 22. 

Figure 10 illustrates the cartridge 22 upon 

completion of the manual loading of the cartridge 22 into 

the cartridge holder lOA. The first sensor 34 and the 

second sensor 35 of the detection section 33 successively 

20 detect the cartridge 22 with a predetermined time lag 

therebetween. Thus, the motor 31 is activated and starts 

rotating the pinion gear 32. The rotary force is trans­

ferred to the rack 30, thereby moving the movable plate 27 

rearwardly (in the direction indicated by arrow Rl} along 

25 with the cartridge 22 being held by the movable plate 27. 

After moving the movable plate 27 for a certain 

distance, the motor 31 stops, thereby completing the 

auto-loading operation. Figure 11 illustrates the car-

30 tridge 22 upon completion of the auto-loading operation. 

By employing such an auto-loading operation, it is possible 

to improve the user's operational feeling. 
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When the cartridge 22 is inserted with the reverse 

side thereof facing up, the stopper 12 (Figure 9) passes 

over the auto-loading slot 24 (Figure 8} and then hits the 

stopper section 7 of the second slot 23 (Figure 8), thereby 

5 providing the mis-insertion protection function. 

As described above, the second single-sided car­

tridge 22 has the auto-loading slot 24 shaped in a concave 

shape, so that the cartridge 22 provided with the mis-

10 insertion protection slot 23 along the side surface thereof 

can be automatically loaded . 
./ 

INDUSTRIAL APPLICABILITY 

According to the present invention, a mis-insertion 

15 protection mechanism as described ab-.)Ve is provided along 

one or both of the side edges of the cartridge, thereby 

successful.ly providing a rel.iable mis-insertion protection 

function to a disk cartridge, in which it is difficult to 

differentiate the respective shapes of the corners from one 

20 another. 

Various other modifications will be apparent to and 

can be readily made by those skilled in the art without 

departing £rom the scope and spirit of this invention. 

25 Accordingly, it is not intended that the scope of the claims 

appended hereto be limited to the description as set forth 

herein, but rather that the claims be broadly construed. 

iii 
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CLAIMS 

1. A cartridge accommodating a disk therein which is in­

serted into a cartridge holder, the cartridge holder being 

5 provided with a mis-insertion protection member, wherein: 

the mis-insertion protection member is located 

within an insertion path along which the cartridge is 

inserted into the cartridge holder; 

the cartridge has a substantially rectangular 

10 shape; 

the cartridge has a corner portion at each of four 

corners of the subs tan ti.ally rectangular shape, the corner 

portion being shaped so as to abut on the mis-insertion 

protection member to move the mis-insertion protection 

15 member out of the insertion path; 

20 

25 

the cartridge has at least two mis-insertion 

protection mechanisms for engaging with the mis-insertion 

protection member so as to prevent the cartridge from being 

mis-inserted; 

the cartridge has two side surfaces which are 

substantially perpendicular to a surf ace of the disk and 

extend along a direction substantially parallel to a 

direction in which the cartridge is inserted into the 

cartridge holder; and 

a mis-insertion protection mechanism of the at least 

two mis-i.nsertion protection mechanisms is provided on each 

of the side surfaces. 

2. A cartridge according to claim 1, wherein the mis -

30 insertion protection mechanism includes a slot formed in 

at least one of the side surfaces. 

3. A cartridge according to claim 2, wherein the slot 
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includes: 

an inclined guide section comprising a surface 

inclined with respect to the side surfaces for guiding the 

mis-insertion protection member: and 

5 a stopper arranged substantially perpendicular to 

the side surfaces for contacting the mis-insertio~ 

protection member to prevent the :::artridge from being 

mis-inserted. 

10 4. A cartridge according to claim 1, wherein: 

the two side surfaces comprise a first side surface 
~ 

and a second side surface; 

the corner portions comprise first corner portions 

along the first side surface and second corner portions along 
15 the second side surface; 

the at least two mis-insertion protection mecha­

nisms comprise a first mis-insertion protection mechanism 
provided in the first side surface and a second mis-insertion 

protection mechanism provided in the second side surface; 
20 and 

a distance between the first mis-insertion 

protection mechanism and one of the first corner portions 

is substantially equal to a distance between the second 
mis-insertion protection mechanism and a corresponding one 

25 of the second corner portions. 

5. A cartridge according to claim 1, wherein the cartridge 

comprises a double-sided cartridge. 

30 6. A cartridge according to claim l 1 wherein the cartridge 

comprises a single-sided cartridge. 

7. A cartridge according to claim l, wherein: 

iiL 
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the two side surfaces comprise a. first side surf ace 

and a second side surface; and 

the at least two mis-insertion protection mecha­

nisms comprise a first mis-insertion protection mechanism 

5 provided in the first side surface, a second mis-insertion 

protecti.o:~ mechar.ism :)rovided in L.he second side surface, 

and a third mis-inser~ion protection mechanism provided 

either in the first side surf ace or in the second side 

surface. 

10 

~· A cartridge according to claim 7, wherein: 

the corner portions comprise first corner portions 

along the first side surf ace and second corner portions along 

the second side surface; 

15 the distance between the first mis-insertion pro-

20 

tection mechanism and one of the first corner portions is 

substantially equal to a distance between the second 

mis-insertion protection mechanism and a corresponding one 

of the second corner portions. 

9. A cartridge according to claim 8, wherein the distance 

between the first mis-insertion protection mechanism and 

the one of the first corner portions is substantially equal 

to a distance between the third mis-insertion protection 

25 mechanism and a corresponding one of the first or second 

corner porti.ons. 

30 

10. A cartridge according to claim 9, wherein the cartridge 

comprises a single-sided cartridge. 

11. A cartridge according to claim 7, wherein: 

the cartridge further comprises a concave-shaped 

auto-loading slot provided in at least one of the side 
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surfaces; and 

the auto-loading slot is located such that the 

mis-insertion protection member engages with the third 

mis-insertion protection mechanism after the mis-insertion 

5 protection member passes over the auto-loading slot. 

12. A cartridge according to claim 11, wherein :.he cartridge 

comprises a single-sided cartridge. 

10 13. A cartridge according to claim 1, wherein: 

15 

" 
the cartridge further comprises an opening and a 

shutter for opening/closing the opening; and 

the mis-insertion protection mechanism is provided 

outside of a motion area of the shutter. 

14. A cartridge a.ccording to claim 13, wherein the shutter 

is movable toward either side of the opening. 

15. A cartridge according to claim 14, wherein the cartridge 

20 comprises a double-sided cartridge. 

16. A cartridge according to claim 13, wherein the shutter 

is movable toward only one side of the opening. 

25 17. A cartridge according to claim 16, wherein the cartridge 

comprises a single-sided cartridge. 

30 

18. An auto-loading device for loading a cartridge according 

to claim 11, wherein: 

the auto-loading device comprises: 

a cartridge holder for holding the car-

tridge; and 

an auto-loading mechanism for loading the 
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cartridge; 

the cartridge holder includes a mis-insertion 

protection member for engaging with the mis-insertion 

protection mechanism so as to prevent the cartridge from 

5 being mis-inserted; and 

the auto-loading mechanism includes an engagement 

protrusion for engaging with the auto-loading slot. 

19. An auto-loading device according to claim 18, wherein 

10 the auto-loading mechanism further includes a detector for 

detecting the cartridge . 
.t 

2 0. An auto-loading device according to claim 19 , wherein: 

the auto-loading mechanism further comprises a 

15 movable plate coupled with the engagement protrusion; and 
the movable plate starts moving along with the 

cartridge in response to the detector detecting the car­

t.ridge. 


