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[57] ABSTRACT

A disc cassette (11) for containing a disc (18) for rota-
tion equipped with a shutter (14a, 145) for opening and
closing head windows (13) in slot form. The shutter
automatically opens when the disc cassette 1s mounted
on a cassette drive apparatus and automatically closes
when it 18 removed therefrom. The shutter 1s mounted
in center openings (15a, 15b) of the disc cassette for
rotation therearound and has locked to one end portion
thereof a movable belt (22) which causes the shutter to
rotate when it moves. The movable belt has fastened
thereto a spring (29, 50) for moving the belt in sliding
movement to close the shutter at all times when the disc
cassette 1s removed from the cassette drive apparatus.

10 Claims, 5 Drawing Sheets
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1
DISC CASSETTE (DISC CARTRIDGE)

Matter enclosed in heavy brackets [ ]} appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made

by reissue.

FIELD OF THE INVENTION

This invention relates to a disc cassette (disc car-
tridge) containing a flexible magnetic disc or other in-
formation recording disc, and more particularly it deals
with a shutter opening and closing system for use with
this type of disc cassette (disc cartridge).

DESCRIPTION OF THE PRIOR ART

A flexible magnetic disc of the prior art has usually
been contained in a case formed with an opening, such
as a head window, or a center opening. Dust or foreign
matter has tended to enter the case through the opening
and be readily deposited on the magnetic disc. When
the cassette is held at the opening by the fingers, the
finger prints have tended to be formed on the surface of
the magnetic disc. Deposition of dust or finger prints on
the surface of the magnetic disc tends to cause a drop-
out to occur in signals reproduced from the magnetic
disc. Thus it has hitherto been necessary to handle the
case with meticulous care.

To obviate this disadvantage of the prior art, propos-
als have been made to provide the case of a disc cassette
with a shutter to keep dust and foreign matter from
entering the case. FIG. 1 schematically shows a disc
cassette of the prior art provided with a shutter. The
disc cassette 1 includes a case 3 containing a flexible
magnetic disc 2. The case 3 has arranged on its surface
a shutter 4 adapted to move in sliding movement along
gutdes 7. A spring 6 is mounted between the case 3 and
the shutter 4 to normally keep the shutter 4 in a closed
position by the biasing force of the spring 6. When the
disc cassette 1 is mounted on a magnetic recording and
reproducing apparatus 8 in the direction of an arrow A
in FIG. 2, a projection § affixed to the shutter 4 abuts
against a lever 9 attached to the apparatus 8, so that the
spring 6 is expanded to bring the shutter 4 to an open
position. Thus the flexible magnetic disc 2 is exposed to
view through a head window 10 formed in the case 3.

When it is desired to remove the disc cassette 1 from
the apparatus 8, the disc cassette 1is moved in the direc-
tion of an arrow B in FIG. 2 to contract the spring 6, so
that the shutter is gradually brought to a closed posi-
tion.

Some disadvantages are associated with this type of
cassette disc provided with a shutter. In this type of disc
cassette, the shutter 4 should move along the two guides
7 and the spring 6 is only located on one side of the
shutter 4. This tends to tilt the shutter 4. Tilting of the
shutter 4 increases the frictional dragging of the shutter
4 on the guides 7 and 7, thereby preventing the shutter
4 from being completely closed. If a spring of high
resilience is used, it would be possible to close the shut-
ter 4 against the frictional dragging thereof on the
guides 7. However, a force of high magnitude would be
required for opening the shutter 4 against the biasing
force of such spring.

SUMMARY OF THE INVENTION

This invention has as its object the provision of a disc
cassette (disc cartridge) provided with a system for
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opening and closing a shutter for a head window of a
case operative to open the shutter only when the disc
cassette is mounted on a magnetic recording and repro-
ducing apparatus and to automatically close the shutter
smoothly as the disc cassette is removed from the appa-
ratus.

With only one guide, frictional dragging is little if the
shutter is correctly positioned with respect to the shut-
ter guide at all times, so that the shutter smoothly moves
along the guide at all times with little frictional drag-
ging on the guide. If this principle were worked out, it
would be possible to close the shutter against the fric-
tional dragging by using a spring of low resilience.

The outstanding characteristic of the invention is that
the magnetic disc uses a circular guide and the shutter
moves 1n rotary movement along the single guide while
being positively held by the guide. The shutter has
secured thereto a spring in a position remote from the
guide, to enable the shutter to be opened with a force of
low magnitude and closed smoothly.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front view of a disc cassette of the prior
art;

FIG. 2 1s a sectional view of the disc cassette shown
in FIG. 1, showing the disc cassette being mounted in a
cassette drive apparatus;

FIG. 3 is a perspective view of the disc cassette com-
prising one embodiment of the invention;

FIGS. 4a, 4b and 4c¢ are exploded perspective views
of the disc cassette according to the invention:

FIG. 5 1s a sectional view of the disc cassette accord-
ing to the invention;

FIG. 6 is an exploded perspective view of the disc
cassette according to the invention;

FIG. 7 is a perspective view of a cassette drive appa-
ratus and a disc cassette;

FIG. 8 1s a perspective view of the essential portions
of the disc cassette according to the invention: and

FI1G. 9 is a perspective view of the essential portions
of another embodiment of the disc cassette in confor-
mity with the invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The disc cassette according to the invention is shown
In a perspective view in FIG. 3, in exploded perspective
views in FIGS. 4a, 4b and 4c and in a sectional view in
FIG. 5. The disc cassette 11 comprising one embodi-
ment comprises a half case 12a and a half case 12b rig-
idly formed of a synthetic resinous material and con-
nected together in face-to-face relation to constitute a
housing for containing a disc 18 therein. The half case
12a 1s formed with a head window 13, an opening 153,
an indexing window 16, positioning apertures 17a and
17b and a cutout 21 and has a shutter 14a mounted
thereon. The disc 18 has formed in the central portion
thereof a hub 19 formed with a hole 20. An indexing
hole 51 is arranged on the disc 18. Like the half case 12a,
the half case 12b is formed with an opening 15b, posi-
tioning apertures 17a and 17b and a cutout 21. Although
not shown in FIG. 4c¢, the half case 12b is formed, as is
the case with the half case 12a, with a head window 13
and an indexing window 16. The half case 12b has a
shutter 14b mounted thereon, the shutter 14b being
composed of an annular portion 26a and a plate-like
portion 26b, the annular portion 26a being fitted on a
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cylindnical guide 32 located around the opening 15b and
the plate-like portion 26b being located in a position in
which 1t is able to cover the head window 13. The
annular portion 26a is fastened to the cylindrical guide
32 at a projection 34 formed at the cylindrical guide 32,
the projection 34 being provided by heating and de-
forming a portion of the cylindrical guide 32. The shut-
ter 14b is capable of rotating with respect to the cylin-
drical guide 32. Rotation of the shutter 14b causes the
plate-like portion 26b to move, thereby exposing the
head window 13 to view. The annular portion 26a is
formed with a cutout 36 in one portion thereof. The
indexing window 16 is covered with a portion of the
annular portion 26a when the platelike portion 26b of
the shutter 14b is in the position in which it covers the
head window 13. However, when the plate-like portion
260 has moved to a position in which it allows the head
window 13 to be exposed to view, the cutout 36 is
brought into index with the indexing window 16. The
half cases 12a and 12b are formed with ribs 28a and 28b
respectively which are brought into contact with each
other when the half cases 12a and 12b are connected to
each other.

A vertical projection 27 is formed at each of four
corners of the half case 12b which is adapted to be
received in a recess, not shown, formed at each of four
corners of the half case 12a. After being received in the
recesses, the projections 27 are bonded to the half case
12a as by supersonic melt adhesion to connect the half
cases 12a and 12b together. The half cases 12a and 12b
are each formed with ribs 31 at opposite sides to provide
the disc cassette 11 with guide channels 37. A rod-like
guide 35 1s formed in parallel with one of the ribs 31 to
define there between a groove 25 which is extended in
arcuate form to reach a point on a side above the head
window 13. Arranged in the groove 25 is a resilient
movabie belt 22 of plate form which moves in sliding
movement therein. The half case 12a is also formed with
a groove 23 in a position corresponding to that of the
groove 25 of the half case 12b. The belt 22 is formed
with a projection 23 at one end which is located in one
of the guide channels 37, and a cutout 24 and a projec-
tion 33 at the other end. The cutout 24 has a plate-like
portion 26b of the shutter 14b fitted therein. As the
movable belt 22 moves in sliding movement in the
grooves 25, the shutters 14a and 14b rotate. The mov-
able belt 22 has fastened thereto one end of a torsion
spring 29 secured at the other end to a projection 30 on
the half case 12b. The torsion spring 29 is normally
expanded to cause the belt 22 to move in sliding move-
ment to make the shutters 14a and 14b to close the head
windows 13. As a force is exerted on the projection 23,
the torsion spring 29 is contracted as shown in FIG. 6,
to thereby rotate the shutters 14a and 14b to open the
head windows 13.

FIG. 7 shows the essential portions of the disc cas-
sette 11 and a cassette drive apparatus on which the disc
cassette 11 1s mounted. Cassette receiving means 41 of
the apparatus including a case-like member formed with
tongues 42a and 42b, guides 43 and 43, a window 44,
and a hole 45. The disc cassette 11 is moved in the
direction of an arrow A along the guides 43 an 43 to be
inserted in the cassette receiving means 41. The tongues
42a and 42b are each in the form of a letter L and move
in shding movement along one of the channels 37 of the
disc cassette 11. The tongue 42a abuts against the pro-
jection 23 of the disc cassette 11 to cause the latter to
move in shiding movement. That is, a force is exerted by
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the tongue 42a on the projection 23. As a result, the
torsion spring 29 is contracted and the shutters 14a and
14b are opened. Upon the disc cassette 11 being with-
drawn from the cassette receiving means 41, the force
exerted on the projection 23 by the tongue 42a is re-
leased, to expand the torsion spring 29 and open the
shutters 14a and 14b. While the disc cassette 11 is being
inserted in the cassette receiving means 41, the hub 19 is
rotated by a shaft, not shown, extending through the
hole 45, so that signals recorded in the disc 18 are repro-
duced through the window 44.

F1G. 8 shows means for fastening the torsion spring
29 to the movable belt 22. As shown, the spring 29 has
its forward end portion 48 bent in the form of a letter U
which is received in an opening 47 formed in a projec-
tion 46 of the movable belt 22 in locking relation.

FIG. 9 shows another embodiment of the disc cas-
sette in conformity with the invention. In this embodi-
ment, the torsion spring 29 is replaced by a plate spring
S0 which 1s expanded and contracted to open and close
the shutter 14b.

In the invention, the shutters 14a and 14b of the disc
cassette 11 rotate about one cylindrical guide 32, so that
the shutters 14a and 14b can move smoothly. The mov-
able belt 22 secured at one end to the torsion spring 29
1s lJocked at the other end to a forward end of the plate-
like portion 26b of the shutters 14a and 14b, so that the
spring 29 i1s located remote from the cylindrical guide
32. This enables the shutters 14a and 14b to be positively
closed even if the frictional dragging of the annular
portion 26a of the shutters 14a and 14b on the cylindri-
cal guide 32 is great and the spring 29 is low in resil-
1lence. Also, in the disc cassette 11 according to the
invention, the movable belt 22 and the projection 23
scarcely extend outwardly of the cassette 11, thereby
preventing the shutters 14a and 14b being inadvertently
opened.

From the foregoing description, it will be appreciated
that 1n the disc cassette according to the invention, the
shutter can be positively opened and closed. The shutter
can be automatically opened as the disc cassette is
mounted on a cassette drive apparatus and automati-
cally closed as the former is removed from the latter.
The chances of the shutter being inadvertently opened
are very slim, and the disc cassette has the shutter
closed at all times when it is not mounted in the cassette
drive apparatus. This is conductive to prevention of
dust or foreign matter from entering the cassette and of
the fingers mistakenly touching the surface of the disc.

What is claimed is:

1. A disc cassette (disc cartridge) formed, at each of
opposite surfaces with a center opening for driving an
information recording disc and a slot extending radially
of the information recording disc to allow information
recorded in the disc to be retrieved and including a
housing of a substantially square shape for containing
the information recording disc in enclosing relation,
such disc cassette comprising:

(a) a pair of shutter means interposed between said
disc for recording information and said housing
and each of said shutter means including an annular
portion located at one end portion and formed with
a hole larger in size than the center openings, and a
plate-like portion located at the other end portion
and having an area greater than the area of the
slots, said annular portion capable of rotating
around said center openings to allow said shutter
means to move between two stop positions, said
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plate-like portions being brought into index with
said slot in the first stop position to close the same
and brought out of index therewith in the second
stop position to open the same;

(b) holding means formed on the disc cassette for
holding the annular portion of the shutter means
for rotation around the center openings;

(c) moving means coupled to the platelike portion of
the shutter means for exerting a force on the plate-
like portion to cause the annular portion of the
shutter means to rotate around the center openings;
and

(d) resilient means comprising a torsion spring cou-
pled at one end to the moving means and at the
other end to the disc cassette for exerting a biasing
force on the moving means to cause the shutter
means t0 move from the second stop position to the
first stop position, and wherein a coiled portion of
the torsion spring moves laterally relative to the
disc cartridge when the shutter means moves be-
tween the first stop position and the second stop
posttion.

2. A disc cassette as claimed in claim 1, wherein said

moving means comprises a belt having resilience.

3. A disc cassette as claimed in claim 1, wherein said
disc cassette is formed with a groove for receiving the
moving means, said groove comprising an arcuate por-
tion formed in a position near the slot and a straight
portion continuous with the arcuate portion formed at
one side of the disc cassette, and wherein said cassette
disc 1s formed at opposite sides with guide channels and
the moving means comprises a belt having resilience
and formed at one end portion with a projection located
in one of said guide channels, whereby the belt is moved
as a force is exerted on said projection.

4. A disc cassette as claimed in claim 1, wherein said
disc cassette is formed with a groove for receiving said
moving means to allow the same to move in sliding
movement therein.

5. A disc cassette as claimed in claim 4, wherein said
groove comprises an arcuate portion formed in a posi-
tton near the slot and a straight portion contiguous with
the arcuate portion formed at one side of the disc cas-
sette.

6. A disc cassette as claimed in claim 2, wherein said
belt is formed at one end portion with a projection for
exerting a force on the belt.

7. A disc cartridge including an information recording
disc, said disc cartridge comprising:

(@) a housing within which said information recording
disc is rotatably arranged, said housing having an
opening for driving said information recording disc,
and a head window through which information re-
corded on said information recording disc is read out;

(b) a shutter member mounted to said housing for move-
ment relative thereto, said shutter member having a
plate-like portion formed to have an area larger than
that of said head window in said housing, said plate-
like portion being movable between a first stop position
where said plate-like portion covers said head window
in said housing and a second stop position where said
plate-like portion uncovers said head window in said
housing: and

(¢) resilient means comprising a torsion spring having a
coiled portion and first and second end portions, said
Jirst end portion being associated with said housing
and said second end portion being associated with said
shutter member, said resilient means applying a bias-
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ing force to said shutter member to move the same

from said second stop pesition toward said first stop

position,

wherein said coiled portion of said torsion spring
moves laterally relative to said housing and said
second end portion of said torsion spring moves
linearly when said plate-like portion of said shutter
member moves between said first and second stop
POSILIONS.

8. A disc cartridge including an information recording

disc, said disc cartridge comprising:

(@) a housing within which said information recording
disc is rotatably arranged, said housing having a pair
of openings for driving said information recording
disc, and a pair of head windows through which infor-
mation recorded on said information recording disc Is
read out;

(b) a shutter member mounted to said housing for move-
ment relative thereto, said shutter member having a
pair of plate-like portions each formed to have an area
larger than that of a corresponding one of said head
windows in said housing, said plate-like portions being
movable between a first stop position where said plate-
like portions respectively cover said head windows in
said housing and a second stop position where said
plate-like portions respectively uncover said head win-
dows in said housing; and

(¢) resilient means comprising a torsion spring having a
coiled portion and first and second end portions, said
[first end portion being associated with said housing
and said second end portion being associated with said
shutter member, said resilient means applying a bias-
ing force to said shutter member to move the same
Sfrom said second stop position toward said first stop
position,
wherein said coiled portion of said torsion spring

moves laterally relative to said housing and said
second end portion of said torsion spring moves
linearly when said plate-like portions of said shutter
member move between said first and second stop
PDOSIIIONS.

9. 4 disc cartridge including an information recording

disc, said disc cartridge comprising:

(a) a housing within which said information recording
disc is rotatably arranged, said housing having an
opening for driving said information recording disc,
and a head window through which information re-
corded on said information recording disc is read out;

(b) a shutter member mounted to said housing for move-
ment relative thereto, said shutter member having a
plate-like portion formed to have an area larger than
that of said head window in said housing, said plate-
like portion being movable between a first stop position
where said plate-like portion covers said head window
in said housing and a second stop position where said
plate-like portion uncovers said head window in said
housing; and

(c) resilient means comprising a plate spring having a
bent portion and first and second end portions, said
first end portion being associated with said housing
and said second end portion being associated with said
shutter member, said resilient means applying a bias-
ing force to said shutter member to move the same
from said second stop position toward said first stop
position,
wherein said bent portion of said plate spring moves

laterally relative to said housing and said second
end portion of said plate spring moves linearly when
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said plate-like portion of said shutter member
moves between said first and second stop positions.

10. A disc cartridge including an information recording

disc, said disc cartridge comprising:

(a) a housing within which said information recording
disc is rotatably arranged, said housing having a pair
of openings for driving said information recording
disc, and a pair of head windows through which infor-
mation recorded on said information recording disc is
read out,

(b) a shutter member mounted to said housing for move-
ment relative thereto, said shutter member having a
pair of plate-like portions each formed to have an area
larger than that of a corresponding one of said head
windows in said housing, said plate-like portions being
movable between a first stop position where said plate-
like portions respectively cover said head windows in
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said housing a second stop position where said plate-
like portions respectively uncover said head windows
in said housing; and
(¢) resilient means comprising a plate spring having a
bent portion and first and second end portions, said
first end portion being associated with said housing
and said second end portion being associated with said
shutter member, said resilient means applying a bias-
ing force to said shutter member to move the same
Jrom said second stop position toward said first stop
position,
wherein said bent portion of said plate spring moves
larerally relative to said housing and said second
end portion of said plate spring moves linearly when
said plate-like portions of said shutter member

move between said first and second stop positions.
* * *  J »
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[57] ABSTRACT

A disc cassette (11) for containing a disc (18) for rotation
equipped with a shutter (14a, 14b) for opening and closing
head windows (13) in slot form. The shutter automatically
opens when the disc cassette is mounted on a cassette drive
apparatus and automatically closes when it iIs removed
therefrom. The shutter is mounted in center openings (15a,
15b) of the disc cassette for rotation therearound and has
locked to one end portion thereof a movable belt (22) which
causes the shutter to rotate when it moves. The movable belt
has fastened thereto a spring (29, 50) for moving the belt in
sliding movement to close the shutter at all times when the
disc cassette is removed from the cassette drive apparatus.
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