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(57) Abstract

A disk cartridge (1) for protecting a disk upon which digital information is stored. The cartridge includes a rectangu-
lar shaped cartridge housing (2) and a cartridge insert (3). The cartridge insert is removably disposed within the housing
through a side opening (4) thereof. The side opening has an exterior taper (12) which closely engages a cooperating interior
taper (13) of the cartridge insert so that a tight seal is formed when the cartridge insert is fully inserted into the cartridge
housing. The cartridge insert is locked into the housing by a pair of latches (6) that form an integral part of the cartridge
insert. These latches cooperate with catches (7) that form part of the housing to securely lock the insert inside the housing.
Only through the use of special engaging pins may the latches be released to allow the cartridge insert to be slidably re-
moved from the housing.
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OPTICAL DISK CARTRIDGE

BACKGROUND OF THE INVENTION

The disclosed invention, a recording disk protective cartridge
relates to the field of recording disk protective devices, and in
particular to the field of protective devices which provide for the
automatic loading and unloading of recording disks in information
storage devices.

In the prior art, there have been a wide number of means
deve]dﬁed for the non contact handling of workpieces, such as
information recording.disks. However, as the information has become
more densely written on the disk surfate, the sensitivity of the
disk to contamination by dust, and susceptability to damaéé during
the loading operation has increased dramatically. This sensitivity
to damage or contamination is extremely sensitive with the more
recent high density magnetic and optical disks.

Exposing the disk surface to the open atmosphere usually results
in serious contamination of the disk surface. Therefore, in devices
having removable media, it is essential that the disk be kept in a
protective covering when not actually loaded in the recording
device. Also, disk damage and contamination as a result of human
error during the loading and unloading of the disk into the .device
is an ever present concern,

The prior art has addressed these problems 1in part by
permanently mounting the disk within the recording device. A device
which can use removable media is much more versatile, allowing the
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user to have access to significantly more data than is possible with
a fixed media device.

However, in both optical and magnetic disk devices the writing
and reading of the data when a permanently sealed cartridge is used
have required complex hub assemblies, and seals around said hub
assemblies and entrance ports in order to reduce contamination.
This method has also presented significant problems in maintaining
accurate centering of the disk, as ever more dense data patterns are
recorded. Also, because invariably, some contamination will enter
the cartridge, some ducting method is required to provide a flow of
clean air over the disk surface within the cartridge when it is
installed in the information storage device. These problems have
led to renewed interest in removing the disk from the cartridge for
use.

This invention provides a unique and novel means of storing a
disk in- a cartridge and providing for the automatic, low
contamination, loading and unloading of a disk from the cartridge
for use in a data storage device.

It is an object of this invention to provide a means for
preventing mishandling damage to a sensitive surface workpiece such
as a data recording disk. 7

It is another object of this invention to provide a means for
preventing the dust contamination of a sensitive surface workpiece
such as a data recording disk.

It is yet another object of this invention to provide a means of
automatically loading a sensitive surface workpiece such as a data
recording disk into a data information storage device.
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BRIEF SUMMARY OF THE INVENTION

In the preferred embodiment of the disclosed invention, the disk
cartridge consists of two components, the cartridge housing and the
cartridge insert. The cartridge housing is a rectangular shaped
enclosure having a rectangular shaped opening on one side of the
housing. The cartridge insert is removably deposed within the
housing through the side opening. The side opening of the housing
has an exterior taper which closely engages an interior taper on the
cartridge insert handle, such that when the insert is fully inserted
into the cartridge housing, an air tight seal is formed.

The side opposite the housing opening has a set of recesses in
the housing which allow a 1oad1ng'device to clamp onto the cartridge
for automatic loading and unloading.

The cartridge insert is locked into the housing by means of a
pair of latches formed as an integral part of the cartridge insert.
These latches cooperate with catches formed as an integral part of
the cartridge housing to lock the cartridge insert in the housing
when the latches are in their intended position.

Also, located on that opposite side of the housing, on the
bottom of the housing, are a pair of holes which allow the passage
of a pair of release cams. These release cams, when moved upward
through the holes, engage the latches, disengaging them from the
housing catches, thereby allowing the insert to be freely partially
extracted from the cartridge. This configuration thereby only
allows the insert to be removed from the housing when the cartridge
is in the closed clean-air environment in the interior of the
information storage device. Opening the cartridge housing (breaking
the tight seal) to remove the insert from the housing outside of the
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clear environment of the information storage device is extremely
difficult.

The housing and the insert have a interlock arrangement which
prevents the insert from being fully extracted from the housing.
The insert has an access opening which allows an elevator assembly
to remove the disk from the cartridge insert; the opening in the
insert supports the disk around its outer perimeter.

In operation, the cartridge is either manually or automatically
loaded into the device. After the cartridge has been loaded in the
device, any conventional means is used to engage the cartridge
locking means and release the cartridge insert from the cartridge
housin&. Once the cartridge insert is unlatched from the housing,
it is pulled from the cartridge housing. Once fully pulled from the
cartridge housing, the 1insert 1is deposed over the -elevator
assembly. The elevator assembly is then activated, 1ifting the disk -
from the cartridge insert. The unloading of the disk from the data
storage device is 3ccomp1ished by reversing the above described
procedure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is pictorial representation of the cartridge, showing the
cartridge insert partially removed from the cartridge housing.

FIG. 2a is a top view of the cartridge showing the cartridge
insert fully inserted into the cartridge housing. FIG 2b is a
pictorial representation of the cartridge insert fully extracted
from cartridge housing.

FIG. 3 is a partial cross section view of the cartridge showing
the tapered fit of the cartridge housing and the carfridge insert.
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FIG. 4 is a pictorial representation of the preferred embodiment
of the disclosed invention configured for use with an optical
recording disk, the disk cartridge is partially introduced into the

load/unioad apparatus. _
FIG. 5 is a pictorial representation of the preferred embodiment -

disclosed invention showing the cartridge fully inserted into the
load/unload apparatus.

FIG. 6 is a pictorial representation of the preferred embodiment
of the disclosed invention showing the cartridge separator having
removed the cartridge insert from the cartridge housing.

FIG. 7 is a pictorial representation of the disclosed invention
showing the cartridge introduced from the side as when loaded from a

jukebox type configuration.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

As shown in FIG. 1, the preferred embodiment of the protective
cartridge 1 is comprised of a cartridge housing 2 and a cartridge
insert 3. The cartridge housing 2 has a rectangular shape and a
rectangular cavity 4 in one side 5 of the cartridge housing 2.

FIG. 2a shows the cartridge insert 3 lockably inserted in the
cartridge housing 2, with the pair of latches 6 integral to the
cartridge insert 3 engaged by the restraining catches 7, which are
in turn integral to the cartridge housing. Also shown in FIG. 2a is
the circular opening 8 which supports the disk (not shown), but
allows the passage of the disk elevating means (not shown in FIG.
2a).

FIG. 2b shows the cartridge insert 3 fully extended, more
clearly showing the latches 6, and the restraining catches 7. FIG.
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2b also shows the cooperation of the insert shoulder 9, and the
housing neck 10 1in preventing the cartridge insert 3 from being
completely removed from the cartridge housing 2. FIG. 2b, also more
clearly shows the housing holes 11, though which the insert release
cams reciprocate.

FIG. 3 shows, in partial cross section, the means by which the
protective cartridge 1 is sealably engaged. The cartridge housing 2
has an exterior taper 12, which closely contacts the interior taper
13 on the cartridge insert 3.

The operation of the cartridge in conjunction with a cartridge
loading device mechanism for use with an information storage machine
device can be seen by reference to FIGS. 4-6. FIG. 4 shows a
cartridge 1, partially inserted into a load/unload apparatus 14,
said apparatus 14 having as its major components, the guide frame
‘15, the pull-in tray 16, the cartridge insert separator 17 and the
elevator assembly 18, The guide frame 15 has a first leg 18, the
first leg 18 having a rectangular shaped opening through which the
cartridge 1 is introduced. The pull-in tray 16 is in its forward
most position and engages and supports the cartridge housing 2. As
shown in FIG. 4, the insert handle 19 on one side of the cartridge
housing 2 is supported by the insert separator 17 while the opposite
side is supported by the second leg 20 of the guide frame 16.

At this point, the cartridge 1 is clamped to the pull-in tray
16, and the tray 16 then is moved rearward, pulling the cartridge ]
into the device.

FIG. 5 shows the fully inserted cartridge 1, the pull-in tray 16
at its rearmost position. Once fully inserted, the latches 6 are
disengaged from the restraining catches by release cams (not shown)
thereby freeing the insert 3 'to slide from the housing 2. The
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insert handle 19 at this point is fully disposed within the U-shaped
channel 21 of the cartridge separator 17. At this point, the
cartridge insert 3 is clamped to the separator 17. '

As shown in FIG. 6, once clamped, the cartridge insert 3 is
extracted from the cartridge housing 2. As shown in FIG. 6, once
fully extracted the cartridge insert 3 and in particular the insert
hole 8 is positioned over the elevator assembly 18 so that the
assembly 18 can be activated, thereby removing the disk (not.shown)
from the cartridge insert 3, presenting the disk to the spindle (not
shown) for use.

FIG. 7, shows a partially inserted cartridge 1 being introduced
from the opposite side, as- when loaded from a jukebox-type device
(not shown). In this configuration, the jukebox device will fully
introduce the cartridge, thereafter, the loading/unloading
operations are as discussed above.

While the preferred embodiment has disclosed the apparatus in
conjunction with a specific embodiment of the load/unload apparatus,
those skilled in the art will recognize that the disclosed invention
is adaptable to a wide number of alternative configurations, and
that the disclosed embodiments are in no way intended to limit or
otherwise narrow the scope of this invention.
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CLAIMS

We claim:

1. A recording disk protective cartridge comprised of:

a cartridge housing, said housing having an opening
for introduction of a cartridge insert, and;

-a cartridge insert, said insert removably disposed in
the opening in the cartridge housing, and said insert supporting a
recording disk around its outer perimeter;

such that when the insert is fully inserted into the
cartridge housing, the disk is completely enclosed and protected,
and such- that when the insert is extracted, the disk is presented
for loading into an information recording device.

2. The protective cartridge of claim 1, further comprising a
means for sealably enclosing the disk within the cartridge when the
cartridge insert is fully inserted into the cartridge housing.

3. The protective cartridge of claim 2, wherein the means for
sealably enclosing the disk is comprised of:
an outside taper on the cartridge housing; and
an inside taper on the cartridge insert, such that
when the cartridge insert is fully inserted within the cartridge
housing, the inside taper of the insert and the outside taper of the
housing sealably engage, thereby sealably enclosing the disk within
the cartridge.
4, The protective cartridge of claim 1, further comprising a
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means for lockably inserting the cartridge insert in the cartridge

housing.

5. The protective cartridge of claim 4, wherein the means for
lockably inserting the cartridge insert in the cartridge housing fis

comprised of: 4
‘a pair of latches, said latches mounted integral to

the interior end of the cartridge insert;

a pair of retaining catches, said catches integral to
the cartridge housing located such that when the cartridge insert is
fully inserted into the cartridge housing, the insert latches and
the retaining catches lockably engage; and

a means for releasing said latches, said means passing
through a set of holes in the cartridge housing, such that when the
releasing means is activated, the latches are disengaged from the
retaining catches, thereby releasing the cartridge insert from the

cartridge housing.

6. The protective cartridge of claim 1, further comprising a
means for preventing the complete removal of the cartridge insert
from the cartridge housing.

7. The protective cartridge of claim 6, wherein the means for
preventing the complete removal of the cartridge insert is comprised
of a pair of outward projecting shoulders, said shoulders Tlocated on
the interior end of the cartridge insert, and cooperating with the
neck of the cartridge housing to prevent the cartridge insert from
being completely removed from the cartridge housing.
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8. The protective cartridge of claim 1, wherein the cartridge
insert has an opening, said opening being large enough to allow the
passage of a disk elevating platform, said platform being for the
purpose of presenting the disk to the device spindle for use, but
small enough to support the outer perimeter of the disk.

9. The protective cartridge as in claim 5 wherein said means
for-, releasing said Tlatches cannot be activated -except by
extraordinary means when said protective cartridge is exterior to an
information storage device, inside of which information storage
device said cartridge insert is adapted to be used.
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AMENDED CLAIMS
[received by the International Bureau on 4 September 1984 (04.09.84);
original claims 1 to 9 cancelled; claims 10 and 11 new]

1-9. Cancelled.

10. (New) A sealable recording disk protective cartridge
comprised of:

a rectangular shaped «cartridge housing, said
cartridge housing having an opening on one side thereof, said
cartridge opening héving a protruding taper around its entire
perimeter, said opening being in communication with a cavity in the
cartridge housing; ,

a cartridge insert, said cartridge insert slidably
disposed in the cartridge cavity and supporting a recording disk
around its outer perimeter, said cartridge insert further having a
tapered recess on the edge of the cartridge insert which is in
contact with the cartridge housing opening when the cartridge insert
is fully inserted into the cartridge housing, such that when the
cartridge insert is fully inserted into the cartridge cavity the
cartridge protruding taper and the tapered recess on the cartridge
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insert cooperate to sealably enclose the cartridge cavity;

means for selectively locking the cartridge closed
when the cartridge insert is fully inserted into the cartridge
housing; and

means for preventing the complete removal of the
cartridge insert from the cartridge housing when the cartridge'
insert is fully extended out of the cartridge cavity.
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11. (New) The protective cartridge of Claim 10, wherein the
means for the cartridge insert in the cartridge housing cavity is
comprised of:

a pair of latches, said latches being intergally
mounted to the interior end of the cartridge insert;

a pair of retaining catches, said catches being
integral' to the cartridge housing located on the end of the
cartridge cavity away from the cartridge cavity opening éuch that
when the cartridge insert is fully inserted into the cartridge
housing the insert latches and the retaining catches lockably engage
without interfering with a complete seal of the cartridge cavity; and

means for selectively releasing said latches.
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