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(57) ABSTRACT 
Alamina storage device comprising a spine, ?rst and second 
leaves hingedly secured to the spine to permit hinging 
movement of the leaves betWeen a closed position of the 
device in Which the leaves and spine de?ne a holloW interior 
of the device and an open position for insertion and removal 
of a lamina to be stored, and a lamina support carried by the 
spine, the lamina support comprising a pair of resilient arms 
projecting When the device is in the closed position from the 
spine into the holloW interior of the device betWeen the 
leaves, each arm having a groove extending therealong and 
the grooves facing one another and into the holloW interior, 
the grooves of the arms being spaced apart a distance 
suitable for receiving edge portions of the lamina to be 
stored in the grooves, the arms having a length greater than 
the effective radius of a lamina to be stored and each arm 
being provided at its end portion remote from the spine With 
a projection into the groove spaced from the spine by a 
distance greater than the axial dimension of a portion of the 
lamina to be received betWeen the arms, the projections of 
the arms facing one another and being of a lamina to be 
stored. 
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LAMINA STORAGE DEVICE 

[0001] This invention is concerned With lamina storage 
devices especially lamina storage devices for storing elec 
tronically readable media for example smart cards, credit/ 
debit cards, compact disks, digital versatile disks and games 
disks. For convenience in the description hereof We shall 
refer to all such laminae as “disks”. 

[0002] Storage devices are needed to protect such disks 
from abrasion (Which may cause reading errors) and extreme 
?exing (Which can cause breakage). Atypical knoWn storage 
device holds a disk at its centre With multiple, shouldered, 
spring ?ngers; the disk is removed by depressing the ?ngers 
slightly, then lifting the disk While the ?ngers are still held 
depressed. These knoWn systems are generally satisfactory 
When neW, if correctly used. Nevertheless, the knoWn sys 
tems have some disadvantages amongst Which are the fol 
loWing: 

[0003] disks may not alWays be released properly: 
this can lead to disk damage When the edge of the disk 
is lifted up Whilst the centre is still restrained; 

[0004] (ii) disks may be damaged because they are not 
returned to the storage device properly: disks may be 
either merely placed in position, or not pushed onto the 
retaining ?nger sufficiently ?rmly so that they appear to 
be held in place When they are not held satisfactorily— 
in such cases the disks may fall onto the ?oor either 
While closing or opening the storage device leading to 
possible damage; 

[0005] (ii) releasing a disk from the knoWn devices and 
holding it effectively depends very much on the dex 
terity of the user: for example a disk may “hang” on the 
centre if it is compressed such that highpoints catch on 
the edge of the disk hole; or if the case is held too 
?rmly, it may distort alloWing the disk to be gripped 
and pulled even though the lock is not released; 

[0006] (iv) commonly, in using the knoWn systems, a 
storage device Will be removed from its shelf, opened, 
and the disk removed With one hand While the case is 
held With the other hand—this increases the risk of the 
disk catching and being damaged Whilst attempting to 
remove it from the storage device; 

[0007] (v) in many instances light pressure at the centre 
of the faces of a closed storage device can release the 
disk from its central retainer—this may only become 
apparent When the storage device is opened and the 
disk falls out; 

[0008] (vi) in the knoWn devices the catch Which retains 
the storage device in a closed condition is produced by 
a moulding process Which leaves holes that extend 
through the storage device outer surface, thereby neces 
sitating an additional component, for example a Wrap 
ping ?lm, to cover the hole and exclude dirt thereby 
increasing manufacturing costs. 

[0009] One of the various objects of the present invention 
is to provide an improved disk storage device. 

[0010] Another of the various objectives of the present 
invention is to provide a disk storage device in Which the 
risk of damage to the disk as it is removed from the storage 
device is reduced in comparison With commonly available 
storage devices. 
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[0011] In one aspect the invention may be considered to 
provide a lamina storage device comprising a spine; ?rst and 
second leaves hingedly secured to the spine to permit 
hinging movement of the leaves betWeen a closed position 
of the device in Which the leaves and spine de?ne a holloW 
interior of the device and an open position for insertion and 
removal of a lamina to be stored; and a lamina support 
carried by the spine, the lamina support comprising a pair of 
resilient arms projecting When the device is in the closed 
position from the spine into the holloW interior of the device 
betWeen the leaves, each arm having a groove extending 
therealong and the grooves facing one another and into the 
holloW interior, the grooves of the arms being spaced apart 
a distance suitable for receiving edge portions of a lamina to 
be stored in the grooves, the arms having a length greater 
than the effective radius of a lamina to be stored and each 
arm being provided at its end portion remote from the spine 
With a projection into the groove spaced from the spine by 
a distance greater than the effective radius of the lamina to 
be received betWeen the arms, the projections of the arms 
facing one another and being spaced apart by a distance less 
than the effective diameter of a lamina to be stored. 

[0012] The “effective diameter of the lamina” is the span 
of the lamina that passes betWeen the aforesaid arms. 
“Effective radius” is to be construed accordingly. The terms 
“effective diameter” and “effective radius” are intended to 
embrace use of the device of the invention to store disks; and 
non-circular laminae such as credit and smart cards. 

[0013] Preferably at least one of the leaves of a device in 
accordance With the invention comprises a skirt portion 
projecting therefrom Which in the closed position of the 
device engages the other of the leaves and encloses at least 
part of the arms of the lamina support. 

[0014] In a preferred device in accordance With the inven 
tion both of the leaves comprise skirt portions Which abut 
one another in the closed position of the device and enclose 
the arms of the lamina support, the abutting skirt portions of 
the leaves de?ning a Wall that includes a lock for locking the 
leaves in the closed position. The lock of the preferred 
device comprises an elongate recess and a detachable lock 
ing member Wherein the recess is de?ned by Wall portions 
secured on the respective leaves, that are spaced from the 
abutting skirt portions of the leaves Whereby in the closed 
position the Wall portions lie adjacent one another to de?ne, 
With the skirt portions, the recess, each said Wall portion 
including a plurality of slots and the locking member 
including a plurality of depressible teeth and being insert 
able into the recess such that slots in both the Wall portions 
are engaged by teeth on the locking member to secure the 
locking member in the recess, tabs on the device engaging 
a channel in the locking member to prevent access thereto. 

[0015] In the preferred device the locking member is 
removable on simultaneous depression of the teeth out of 
their associated slots to permit removal of the locking 
member from the recess. In this preferred device the Wall 
portions each include an opening formed therein that permits 
insertion of a thumb or ?nger to assist opening of the leaves 
When the locking member is absent. In the preferred device 
the openings are located so as to de?ne a single continuous 
opening in the Wall portions When the leaves are in the 
closed position. In the preferred device a locking member is 
slideably receivable in the recess. 
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[0016] Apreferred but optional lock for locking the leaves 
of a storage device in accordance With the invention in the 
closed position is described in our co-pending PCT Patent 
Application, Publication No. WO 00/17877 (PCT Patent 
Application No. PCT/GB99/03084); reference is directed to 
this patent application for further information relating to the 
lock. 

[0017] Preferably in a device in accordance With the 
invention each groove of the lamina support has a truncated 
V-shaped cross section. With a suitable selection of angle of 
V use of a truncated V-shaped groove can ensure that the 
faces of the lamina eg. disk in the support only touch the 
arms at the eXtreme outer edge portion of the lamina eg. disk 
Where there is no functioning part, thereby minimising the 
risk that Working surfaces of the disk may be damaged When 
it is inserted into the disk support. 

[0018] Preferably in a lamina support device in accor 
dance With the invention the distance betWeen the bottoms 
of the grooves When no lamina is inserted in the support, at 
the positions Where the arms make a tangent to a lamina in 
the support, is slightly less than the effective diameter of the 
lamina: this can minimise the risk of the disk rattling to and 
fro betWeen the arms When the disk storage device is carried 
With a disk in place. 

[0019] Preferably a lamina support device in accordance 
With the invention comprises a projection from at least one 
of the leaves Which, in a closed position of the device, 
projects into the holloW interior spaced from the spine by a 
distance greater than the effective diameter of a lamina to be 
stored: this projection is intended to minimise the risk of the 
lamina leaving the lamina support in the event of the support 
device being dropped on to its opening edge portion. The 
presence of the projection from at least one of the leaves 
across the holloW interior of the device remote from the 
hinge can limit the disk movement aWay from the spine 
thereby retaining it in the support. 

[0020] In a device in accordance With the invention the 
arms of the lamina support may comprise a plurality of 
opposed grooves for the storage of a plurality of lamina. 

[0021] In a device in accordance With the invention the 
spine may comprise a plurality of lamina supports. 

[0022] Preferably the spine and arms of a device in 
accordance With the invention are moulded as an integral 
part; more preferably the spine, arms and leaves are inte 
grally moulded, for eXample by an injection moulding. 

[0023] In another aspect the invention may be considered 
to provide an assembly comprising a lamina storage device 
in accordance With the invention and a lamina mounted in 
the lamina support With edge portions received in the 
opposed grooves and retained in the grooves by the facing 
projections of the arms. 

[0024] There noW folloWs a detailed description to be read 
With reference to the accompanying draWings of tWo disk 
storage devices, namely disk cases, embodying the inven 
tion. It Will be realised that these cases have been selected 
for description to illustrate the invention by Way of eXample. 

IN THE ACCOMPANYING DRAWINGS 

[0025] FIG. 1 is a plan vieW of a ?rst illustrative case in 
an open position; 
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[0026] FIG. 2 is a perspective vieW of the ?rst illustrative 
case in an open position, from a different angle; 

[0027] FIG. 3 is a perspective vieW of the ?rst illustrative 
case in its open position shoWing an outer surface of the 
device; 
[0028] FIG. 4 is an end vieW of the case in an open 
position shoWing a disk mounted in the disk support; 

[0029] FIG. 5 is a perspective vieW of part of the ?rst 
illustrative case; 

[0030] FIG. 6 is a perspective vieW of the ?rst illustrative 
case in a closed position shoWing part of the lock; 

[0031] FIG. 7 is a perspective vieW of the ?rst illustrative 
case shoWing a locking member, 

[0032] FIG. 8 is a perspective vieW of the ?rst illustrative 
case in a closed position With the locking member in place; 

[0033] FIG. 9 is a diagrammatic perspective vieW shoW 
ing a second illustrative case partially open; 

[0034] FIG. 10 is a vieW in section shoWing a disk 
mounted in the second illustrative case With the case in its 
closed position; 

[0035] FIG. 11 is a vieW With part broken aWay shoWing 
a groove of an arm of the illustrative case; 

[0036] FIG. 12 is a vieW With part broken aWay shoWing 
a disk about to be introduced into the disk support; 

[0037] FIG. 13 is a vieW as FIG. 12 shoWing the arm of 
the disk support ?eXing as the disk is introduced; and 

[0038] FIG. 14 is a vieW as FIG. 12 shoWing the disk 
retained in the case. 

[0039] In the accompanying draWings of the illustrative 
cases, like numbers indicate like parts. 

[0040] The illustrative disk storage devices, namely the 
disk storage cases 10 comprise a ?rst leaf 12 and a second 
leaf 14 hingedly secured to a spine 16 of the cases. A disk 
support 18 is carried by the spine 16. The cases 10 are 
injection moulded integrally from a suitable plastics mate 
rial, hinge portions 20 by Which the leaves 12,14 are secured 
to the spine 16 being likeWise integrally moulded. One 
suitable plastics material from Which the cases 10 may be 
moulded is polypropylene but other plastics material of 
appropriate characteristics may be used. The hinges 20 
permit hinging movement of the leaves 12, 14 betWeen a 
closed position of the cases 10 in Which the leaves and spine 
de?ne the holloW interior of the cases, and an open position 
(in Which the ?rst illustrative case is shoWn in FIG. 1) for 
insertion and removal of a disk to be stored, to the disk 
support 18. 

[0041] The disk supports 18 of the cases each comprise a 
pair of resilient arms 22. The arms 22 of the illustrative cases 
10 each comprise ?rst and second grooves 24,26 extending 
therealong; the ?rst grooves 24 face one another and the 
second grooves 26 face one another and the grooves 24,26 
face inWardly into the holloW interior of the case. The ?rst 
grooves 24 and the second grooves 26 of the arms are spaced 
apart a distance suitable for receiving edge portions of a disk 
to be stored, for eXample a compact disk, in the grooves 
24,26. The illustrative cases can store tWo disks, one disk in 
the grooves 24 and the other in the grooves 26. The arms 22 
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(and thus the grooves 24,26) have a length greater than the 
radius of a disk to be stored in the illustrative cases 10. Each 
arm 22 is provided at its end portion remote from the spine 
16 With a projection 28 into each of the grooves, each of the 
projections 28 (see FIG. 6) being spaced from the spine 16 
by a distance greater than the radius of the disk to be stored. 
The projections 28 into the grooves 24 face one another and 
the projections 28 into the grooves 26 face one another. The 
projections 28 into the grooves 24 are spaced apart by a 
distance less than the diameter of a disk to be stored and 
likeWise the projections 28 into the groove 26 are spaced 
apart by a distance less than the diameter of a disk to be 
stored. As can be seen vieWing FIG. 4 the grooves 24,26 
eXtend aWay from the spine 16 beyond the projections 28. 

[0042] In the illustrative cases 10, the channels 24,26 each 
have a truncated V-shaped cross section. The distance 
betWeen the bottoms of the grooves 24 When no disk is 
present in the support 18, at the position Where the arms 22 
make a tangent to a disk When stored in the support 18, is 
slightly less than the diameter of the disk. This ensures that 
the arms engage the edges of the disk With a light pressure 
to prevent it rattling betWeen the arms. 

[0043] Each of the leaves 12,14 of the ?rst illustrative case 
comprises a skirt portion 30 Which eXtends around all three 
sides of the respective leaf 12,14 eXcept along the side along 
Which the hinge 20 extends. The skirt portions 30 of the 
leaves 12,14 engage one another and enclose the arms 22 of 
the disk support 18 When the case is in the closed position. 
The abutting skirt portions 30 de?ne a Wall Which includes 
a lock for locking the leaves 12,14 in the closed position. An 
opening edge 98 remote from the spine 16 of the illustrative 
case 10 comprises Wall portions 76,74 moulded integrally 
With the leaves 12,14 but spaced from the abutting skirt 
portions 30 of the leaves. In the closed position the Wall 
portions 74,76 abut each other and form, With the adjacent 
skirt portions 30 a recess, namely a holloW section 80. Each 
of the Wall portions 74,64 comprises a number of slots 78 
and an opening cutout portion 82 to provide easy access for 
a thumb or ?nger When opening the case. 

[0044] The holloW section 80 is formed to receive a 
locking member 84 as shoWn in FIG. 7. The locking 
member 84 is formed With a number of teeth 86. In use the 
locking member 84 is slid into the holloW section 80 from 
one end thereof, leaving a small part projecting (see FIG. 8). 
Teeth 86 of the locking member 84 are engaged in corre 
sponding slots 78 of the Wall portions 74,76. Tabs on the 
non-visible part of the case engage a channel on the locking 
member 84 to ensure that the case 10 remains in its closed 
position. The locking member 84 can only be removed 
readily from the recess by depressing all of the teeth 86 
simultaneously disengaging them from their slots and slid 
ing the locking member 84 from the section 80; to release 
the teeth 86 in a convenient fashion requires a suitable tool 
as described in detail in our aforesaid co-pending PCT patent 
application. 

[0045] The ?rst illustrative case comprises a projection 32 
from the leaf 12 Which in the closed position of the case 10 
projects into the holloW interior With an edge portion 34 of 
the projection 32 adjacent and substantially engaging the 
second leaf 14. A second edge portion 36 of the projection 
32 is spaced from the spine 16 by a distance slightly greater 
than the diameter of a disk to be stored. As can be seen 
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vieWing the draWings, the arms 22 comprise a Web 38 Which 
provides one Wall of each of the grooves 24,26 betWeen the 
grooves 24,26; as can be seen vieWing the draWings, the Web 
38 also eXtends along the spine 16 of the cases 10. 

[0046] In the use of the illustrative cases 10 to store a disk 
40, the case is ?rst placed in the open position in Which the 
?rst illustrative case is shoWn in FIGS. 1 and 2 and a disk 
is slid into the grooves 24. The leading end portions of the 
grooves 24 in each arm 22 remote from the hinge 16 act as 
a fair lead to guide the disk along the grooves. As the disk 
is inserted into the grooves 24, the outermost edge of the 
disk engages the opposed projections 28 and the arms 22 are 
urged slightly apart (see FIG. 13) to alloW the diameter of 
the disk 40 to pass along the grooves. The disk is inserted 
until the leading edge of the disk engages the spine 16, at 
Which time the arms 22 have ?eXed back to the position to 
Which they are shoWn in FIGS. 4 and 14 With the outermost 
edge portion of the disk 40 lightly engaged by the arms. The 
case 10 may then be closed and locked as described above 
in the closed position in Which it is shoWn in FIGS. 6-8. 
Should the case be inadvertently dropped on the locked edge 
of the case, the projection 32 Will engage the edge of the disk 
and prevent it being ejected from the grooves. Normally the 
projections 28 Will be suf?cient to retain the disk 40 ?rmly 
in place in the grooves 24. If it is desired to store a second 
disk in the case, then a similar procedure is utilised With the 
second disk being introduced into the grooves 26. 

[0047] When the ?rst illustrative case is in the closed 
position the skirt portions 30 Which enclose the arms 22 
prevent the arms being urged apart, thereby militating 
against accidental escape of a disk from the disk support 18. 

[0048] The second illustrative case has a projection 42 
from the end of the arms 22 Which, When the second 
illustrative case is closed, is engaged by part of the skirt 30 
(see FIG. 10) to prevent the arms 22 being urged apart. 

[0049] When it is desired to remove a disk from one of the 
illustrative cases, the ?rst illustrative case is opened by 
WithdraWal of the locking member as discussed in our 
aforesaid PCT patent application or the second illustrative 
case as shoWn in FIG. 9 and the leaves 12,14 moved to the 
open position in Which the leaves of the ?rst illustrative case 
are shoWn in FIG. 2. The disk 40 may then be grasped and 
slid lengthWise of the grooves 24 to remove it from the disk 
support 18, the edges of the disk 40 engaging the projections 
28 and ?eXing the arms 22 apart as the disk is WithdraWn. 

[0050] The disk support 18 of the illustrative cases does 
not rely on the grip of the arms provided by any tension in 
the arms to retain the disk in place—the disk is retained in 
the grooves by the projections 28. Thus any stress relaxation 
Which may occur in the arms is not likely to be sufficient to 
render the arms 22 inoperative for their intended purpose. 

[0051] As can be seen vieWing the draWings, the disk is 
presented to the user free from each of the leaves 12,14 of 
the case, affording good access to the disk for removal. 
Furthermore, the means of removal, merely sliding the disk 
40 out of the support 18, is simple and self-evident. LikeWise 
When replacing the disk, correct replacement is clear, as the 
disk can be seen entering the grooves 24. 

[0052] The construction of the illustrative cases provides 
a continuous eXternal surface, not broken by tooling holes, 
When the cases 10 are in the closed position, the surface 
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including the leaves 12, 14, skirt portions 30 and spine 16. 
This produces a more effective seal than many previously 
known disk cases and reduces the likelihood that a second 
ary cover need be applied around the case. 

[0053] In a case in accordance With the invention gener 
ally similar to the illustrative cases, multiple disks may be 
stored by providing a plurality of disk supports similar to the 
disk support 18. Each of the disk supports may be provided 
on a separate spine portion hingedly connected to adjacent 
spine portions so that the disk support may be fanned apart 
as the case is opened. 

[0054] Although the embodiment of FIGS. 6 to 8 illus 
trates one arrangement for locking a storage device accord 
ing to the invention, those skilled in the art Will recognise 
that numerous other, equivalent locking arrangements are 
possible. Another possibility is to omit the locking arrange 
ment and include eg. a simple, resilient detent for holding 
the leaves of the device together in use. 

[0055] Also, it is possible to apply in-mould labelling 
decoration to the storage device of the invention, for 
eXample using a method as disclosed in published PCT 
application number WOOD/30827. Use of such a method to 
decorate the device is Within the scope of the invention. 

1. A lamina storage device comprising a spine; ?rst and 
second leaves hingedly secured to the spine to permit 
hinging movement of the leaves betWeen a closed position 
of the device in Which the leaves and spine de?ne a holloW 
interior of the device and an open position for insertion and 
removal of a lamina to be stored; and a lamina support 
carried by the spine, the lamina support comprising a pair of 
resilient arms projecting When the device is in the closed 
position from the spine into the holloW interior of the device 
betWeen the leaves, each arm having a groove extending 
therealong and the grooves facing one another and into the 
holloW interior, the grooves of the arms being spaced apart 
a distance suitable for receiving edge portions of a lamina to 
be stored in the grooves, the arms having a length greater 
than the effective radius of a lamina to be stored and each 
arm being provided at its end portion remote from the spine 
With a projection into the groove spaced from the spine by 
a distance greater than the effective radius of the lamina to 
be received betWeen the arms, the projections of the arms 
facing one another and being spaced apart by a distance less 
than the effective diameter of a lamina to be stored. 

2. A device according to claim 1 Wherein at least one of 
the leaves comprises a skirt portion projecting therefrom 
Which in the closed position of the device engages the other 
of the leaves and encloses at least part of the arms of the 
lamina support. 

3. A device according to either one of claims 1 and 2 
Wherein both of the leaves comprise skirt portions Which 
abut one another in the closed position of the device and 
enclose the arms of the lamina support, the abutting skirt 
portions of the leaves de?ning a Wall that includes a lock for 
locking the leaves in the closed position. 

Feb. 12, 2004 

4. A device according to claim 3 Wherein the lock com 
prises an elongate recess and a detachable locking member 
Wherein the recess is de?ned by Wall portions secured on the 
respective leaves, that are spaced from the abutting skirt 
portions of the leaves Whereby in the closed position the Wall 
portions lie adjacent one another to de?ne, With the skirt 
portions, the recess, each said Wall portion including a 
plurality of slots and the locking member including a 
plurality of depressible teeth and being insertable into the 
recess such that slots in both the Wall portions are engaged 
by teeth on the locking member to secure the locking 
member in the recess, tabs on the device engaging a channel 
in the locking member to prevent access thereto. 

5. Astorage case according to claim 4 Wherein the locking 
member is removable on simultaneous depression of the 
teeth out of their associated slots to permit removal of the 
locking member from the recess. 

6. Astorage case according to claim 4 or claim 5 Wherein 
the Wall portions each include formed therein an opening 
that permits insertion of a thumb or ?nger to assist opening 
of the leaves When the locking member is absent. 

7. A storage case according to claim 6 Wherein the 
openings are located so as to de?ne a single, continuous 
opening in the Wall portions When the leaves are in the 
closed position. 

8. A storage case according to any one of claims 4 to 7 
Wherein the locking member is slideably receivable in the 
recess. 

9. A device according to any one of the preceding claims 
Wherein each channel has a truncated V-shape cross-section. 

10. Adevice according to any one of the preceding claims 
Wherein the distance betWeen the bottoms of the grooves 
When no lamina is inserted in the support, at the positions 
Where the arms make a tangent to a lamina in the support, 
is slightly less than the effective diameter of the lamina. 

11. Adevice according to any one of the preceding claims 
comprising a projection from at least one of the leaves Which 
in the closed position of the device projects into the holloW 
interior spaced from the spine by a distance greater than the 
effective diameter of a lamina to be stored. 

12. Adevice according to any one of the preceding claims 
Wherein the arms of the lamina support comprises a plurality 
of opposed grooves for storage of a plurality of laminae. 

13. Adevice according to any one of the preceding claims 
Wherein the spine comprises a plurality of lamina supports. 

14. Adevice according to any one of the preceding claims 
Wherein the spine and arms are moulded as an integral part. 

15. Adevice according to any one of the preceding claims 
Wherein the spine, arms and leaves are integrally moulded. 

16. An assembly comprising a disk storage device accord 
ing to any one of the preceding claims and a lamina mounted 
in the lamina support With edge portions received in the 
opposed grooves and retained in the grooves by the opposed 
projections. 


