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@ Shutter opening and closing device for a disk cassette.

(&) A shutter opening and closing device for a disk cassette

according to the invention comprises a cassette support
having a pawl formed in an integral relationship thereon for
pressing an engaging body of a disk cassette to open and
then slide a shutter as the disk cassette is inserted into the
cassette support. A shutter closing member made of an
elastic body is disposed with one side of the cassette support
for engagement with an engaging hole of the shutter at an
instant when the shutter is slid.

Croydon Printing Company Ltd.
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SHUTTER OPENING AND CLOSING DEVICE FOR A DISK

CASSETTE

DESCRIPTION

This invention relates to a magnetic recording and
reproducing apparatus for magnetically recording on
and reproducing from a disk cassette including a hard
case in which a magnetic disk is accommodated, and
more particularly to a shutter opening and closing
device for a disk cassette for opening and closing a
shutter of a disk cassette loaded in a magnetic

recording and reproducing apparatus.

In particular this invention is concerned with the
opening and closing of a shutter of a disc cassette
having a flat hard case (103) for cbntaining a
magnetic disk (102) therein, a shutter (112) mounted
for sliding movement between open and closed poéitions
on one siae of said hard case and having an engaging_
hole (111) opposed to one side edge of said hard case,
and a locking member (108) mounted for movement
between a locking position in which it locks the

shutter in a closed position when it projects from
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said shutter and a free position in which it is
retracted and the shutter is movable to the open
position. Such a cassette will be referred to

hereinafter as "™a cassette of the kind described”.

According to therpresent invenﬁion there is provided a

shutter control device for a disc cassétte (100) of

the kind described characterised in that said device

comprises:—

(i) - a cassetté support (13) defining a cassette
recei#ing space or cavity for holding a cassette
(100) with said shutter (112) in an open
positioﬁ;'

(ii) pawl means (30) carried by §§§§ support for

engagement with said locking member (108) and
said shutter (112) andrto move each to the free
and open positions respectively,

(iii) a resilient shutter closing member (23) having
at an eﬁtremity thereof a "ride over™ portion
(28’ and a detent portion (27) which latter is
édaéted to engage said shutter (112),

the arrangement being such that an inserting cassette

(100) ihto said support (13) by'progressively sliding

it thereinto, the "ride over" portion (28) of closing

member (23) causes the detent portion (27) to ride




10

15

20

25

0195535

- 3 -
over locking member (108) of shutter (112) and to
bring pawl means (30) into engagement with locking
member (165) and move the latter to the free position
and into abutment with an edge of the shutter (112)
while the detent portion (28) of closing member (23)
engaées cooperating means (111) on shutter (112)
whereby continued insertional movement of the cassette

(100) causes movement of the shutter (112) to the open

position.

Thus the present invention seeks to provide a shutter
opening and closing device for a disk cassette which

can be assembled and adjusted with ease.

Furthermore the number of component parts and of

assembly steps can be reduced.

In one aspect of the invention, thefe is provided a
shutter opening and closing device for a disk cassette
comprisinq a cassette support for removably holding a
diskrcassette therein, the cassette support having a.-
pawl formed in an integral relationship on one side of
the cassette support for retracting an engaging body
inwardly when the disk cassette is inserted and for

then interfering with a shutter to open the shutter,
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and a shutter closing member made of an elastic body
and mounted on the one side of the cassette support
for resilient engagement with a side face of a disk

cassette, the shutter closing member having an

extension formed by bending the same so as to extend

obliquely outwardly, the extension of the shutter

- closing member interfering with an end portion of the

shutter to retract the shutter closing member from the
engaging body in an initial stage of an operation to
insert the disk cassette into the cassette support,
thé shutter closing member further having a protrusion
formed by bending the same, the protrusion of the .
shutter closing member being resiliently engaged with
an engaging hole of the shutter when the disk cassette

is inserted to a predetermined depth into the cassette

support.

Aééordingly, when the disk cassette begins to be
inserted into the cassette support, the shutter
closing member engages the extension thereof with the
shutter aﬁd is deflected outwardly of the engaging
body thereby while the protrusion thereof is also
retracted from the engaging body. As the disk
cassette is further inserted to the predetermined

depth, the pawl of the cassette support retracts the
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engaging body or locking member inwardly in a free
poéition, thus freeing the shutter for movement and
then slidég the shutter to the oéen position. In this
instance, the detent of the shutter closing member is
in engagement with:the engaging hole. When the disk
cassette is to be drawn out of the cassette.support,
the shutter is closed by the protrustion of the
shutter closing member which is in engagement with the

engaging hole of the shutter.

Meanwhile, since opening and closing of the shutter
are shared between the pawl of the cassette support
and the shutte;'closing member, it is not necessary to
strictly determine relations bétween the pawl and the
shutter closing member and between them and a disk
cassette, resulting in facilitation of assembly and
adjustment. Further, formation of the shutter closing
member from and elastic member contributes to the ease

of assembly and adjustment.

In addition, since the shutter closing member has the
protrustion and the extension formed into an integral
body by bending the same, the number of parts and the

man hours required for assembly is much reduced.



10

15

20

0195535
-6 -

- Following is a description by way of example only and

with reference to the accompanying drawings of methods

of carryiﬁ& the invention into effect.

Inrthe,drawings:-

Figure 1 is a perspective view of a cassette support

and a disk cassette, as viewed from the back,

illustrating an embodiment of the present invention.

Figure 2 is a perspective view, in a reduced scale,

illustrating an entire construction of a magnetic-

recording and reproducing apparatus.

Figure 3 is an enlaréédPQEQHQQiéw, partly in section,

illustrating the disk cassette at an initial stage

during insertion.

Figure 4

cassette

Figure 5

cassette

at

a

a

a

similar view illustrating the disk

middle stage during insertion.

a similar view illustrating the disk

later middle stage during insertion.
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Figure 6 is a similar view illustrating the disk
cassette at a final station during insertion.
Figure 7 is a perspective view illustrating a

conventional disk cassette; and

Figure 8 is a perspective view illustrating an opening
and closing structure for a shutter of a disk

cassette.

Turning first to Figure 7 and 8 of the drawings these

show a typical cassette disc for use in the present

invention.

A disk cassette generally designated by 100 includes a
magnetic disk 102 which is accommodated in a flat hard
case 103 and has at the centre thereof a hub 101
adapted to be connected to a disk driving shaft not
shown. The hard case 103 has a mounting window 104
formed therein to allow part of thé magnetic disk 102
to bé-expésed therefrom and two grooves 105 and 106
formed on a side face thereof adjacent the mounting
window 104. An engaging body 108 is mounted for
resilient movement into and out of the groove 166 and

has a recess 107 formed therein. A shutter 112 is
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mounted for sliding movement on one side of the hard
case 103 and has a projection 109 adapted to engage
with and be slidable along the other grdove 105 and
an engaging piece 110 adapted to engage with the

recess 107 of the engaging body 108. The shutter 112

is so shaped that in an open position thereof it can

completely expose the mounting window 104 of the hard
case 103 but in close position it can completely

-~

obturate window 104.

Such a cassette is employed in conjunction with

opening and closing means on a cooperating cassette

""'receiving device. Such a device includes a lever 116

having>three projections 113, 114 and 115. The lever
116 is supported for pivotal motion around a shaft 118
and is urged in a clockwise direction by a spring 117.
If the disk cassette 100 is inserted into a cassette
suppoit (not shown), at first the projection 113 is
abuited with an end portion 119 of the disk cassette
100 so that fhe lever 116 is pivoted thereby against a
foiée of éhe spring 117. As a result, the engaging
body 108 is pushed to move to a position free of the
engaging piece 110 by the projection 114 while the
projection 114 interferes with the shutter 112 so that

the shutter 112 is slidably moved to open the reading
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window 104. On the other hand, if the disk cassette
100 is drawn out of the cassette support, the shutter
112 is closed by the projection 115 since the
projection 115 remains in engagement with the engaging

hole 111 of the shutter 112.

This construction suffers from the disadvantage that
the shutter 112 is opened and closed by means of the
single lever 116, and thus the positions of the
projections 113, 114 and 115 relative to the disk
cassette 100 must be accurately adjusted.

Accordingly, the cassette cannot be produced easily.

Besides; production of the cassette includes a number
of steps such as supporting of the shaft 118,
temporary fixing of the lever 116 to the shaft 118,
securing of the spring 117, and so on. 1In additién,
it requires a number of parts and is complicated in
structure. As a result, the component cost and
productioq cost both become exéensive.

The present invention will now be described in detail
in connection with a preferred'embodiment illustrated
in Figures 1 to 6 of the accompanying drawings. A

disk cassette generally designated at 100 has the
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similar structure to that as described above in

connection with Figures 7 and 8 and like parts thereof

are desigﬁgted by like reference numerals and hence
description of the same is omitted herein. A disk
driving shaft 2 is mounted on a base 1 and is directly
connected to a stepping motor (not shown). A gear 3
is mounted at a portion adjacent a side of the base 1
and is directly connected to another stepping motor
(not shown}). A sector gear 4 is mounted adjacent and
in meshed engagement with the gear 3. Another gear 5
is mounted for rotation in integral relationship with

the sector gear 4 and is engaged with a rack 6 formed

on a portion of a carrier 8 which is mounted for

~ movement on a carrier shaft 8a extending in parallel

with -a clamp shaft 8.- A head mounting plate 9 is
moﬁnted on the carrier 8 by means of a connecting

plate 8b, and an adjusting screw 10 is mounted for
rotation on the head mounting platé 9 but is held from
movement in an axial direction thereof. A head base

12 is in threaded engagement with the adjusting scréw
10 and has a magnetic head 11 supported thereon. ;
A cassette support 13 and a co&er 14 are méunted féf
pivotal motion on the base 1 by means of a pivot shaft

15. A plate 16 is mounted for displacement on the
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cover 14 and is urged in a direction toward the base

1. The plate 16 has mqunted thereon arcontrolling
member 17 for controlling a setting face of a magnetic
disk 102, and a pressing member 18 for resiliently
pressing against the magnetic disk 102. The plate 16
further has an index sensor 19 mouﬁted thereon. A
pair of clamps 21 are secured at opposite ends of the
clamp shaft 7 and adapted to engage with a pair of
tongues 20 formed on the covef 14. An operating lever
22 is formed in integral relationship on one of the

clamps 21.

A shutter closing member 23 constituted from a wire is
mounted on the cassétte sﬁpport 13. The shutter
closing member 23 has a leé 24 formed to extend at a
right angle from an end thereof and received in a
mounting hole 25 formed as a holding means in the
cassette support 13. The shutter closing member 23 is
angularly bent at an intermediate portion 26 thereof
which extends laterally outwardly therefrom. The
shutter ciosing‘member 23 has a protrusion 27 formed
at an opposite end portion thereof and adépted to
resiliently engage ﬁith an engaging hole 111 of a
shutter 112 of the disk cassette 100. The shutter

closing member 23 further has an extension 28 which
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extends obliquely outwardly from the protrustion 27
thereof. A pressing member 29 is mounted on the
cassette support 13 and resiliently presses against
the bent portion 26 of the shutter closing member 23
inwardly to apply an initial tension to the shutter
closing member 23. A pawl 30 is formed in integrally
bent relationship on the cassette support 13 and is
operable to inwardly retract an engaging member 108 of
the disk cassette 100 and to interfere with an end

portion of the shutter 112.

With such a construction as described above, normally
the engaging member 108 of the disk cassette 100
resiliently extends oufwardly to engage with an

engaging piece 110 of the shutter 112 to prevent

movement of the shutter 112 in an opening direction.
For recording or reproduction of data, the cover 14 is
opened and the disk cassette 100 is inserted into the

cassette support 13. At an initial stage during

-insertion of the disk cassette 100, the protrusion 27

of the shuttér closing member 23 to which an initial

tension is applied by the pressing member 29 is
admitted into a groove 106 of the disk cassette 100 as

shown in Figure 3. As the disk cassette 100 is

[P
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inserted further as seen in Figure 4, the outwardly
inclined extension 28 of the shuttér closing member 23
interferes with an end of the shdtﬁer 112, As a
rsult, the shutter closing member 23 is yieldingly
flexed outwardly to fetract the protrusion 27 thereof
from the engaging member 108. Accordinély, the
shutter 112 will never begin to open too early, and
hence the magnetic disk 102 is proteéted by ther
shutter 112. As the disk cassette 100 is further
inserted to a predetermined depth as shown in Figure
5, the pawl 30 of the cassette support 13 pushes the
engaging member 108 to its inwardiy retracted position
and interferes"wiﬁh the end pdftion of the shutter 112
while the protrusion 27 6f the éhutter'closing member
23 is also engaged with the engaging hole 111 of the
shutter 112. Accordingly, as seen in Figure 6, the
shutter 112 is opened by the pawl 30 during a process
of further insertion of the disk cassette 100 to its

deepest limit position.

On the otﬁer hand, when the disk céssette 100 is to be
drawn out,rthe pawl 30 does not provide a force to
close thershutter 112. However, since the protrustion
27 of the shutter closing member 23 is in engagement

with the engaging hole 111 of shutter 112, the shutter
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112 can be closed assuredly by a drawing operation of

the disk cassette 100.

—

However, opening and closing of the shutter 112 is
shared by the pawl 30 of the cassette support 13 and
the shutter closing member 23. Accordingly it is not
neceésary to strictly determine a relation between the
pawl 30 and the shutter closing member 23 and a .
relation of them to the pawl 30, resulting in
facilitation of assembly and adjustment of the device.
Further, since the shutter closing mehber is formed
from an elastic member, there is a high allowability
to an error of‘a dimension when comparing with an
alternate arrangement which is formed from a solid
substance, which also contributes to facilitatioﬂ of

assembly and adjustment.

In addition, opening and closing oéerations of the
shutter 112 is assured by the shutter closing member
23 formed-from a single wire, resulting in reduction
of the number df'components and also of the number of
man hour for assembly. Accordingly, a component cost

and a production cost can both be reduced.
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CLAIMS

1. A shutter control device for a disc cassette

(100) of the kind described characterised in that said

device comprises:-

(i) a cassette support (13) defining a cassette
receiving space or cavity for holding a cassette
(100) with said shutter (112) in an open
position,

(ii) pawl means (30) carried by said support for

| engagement with'said locking member (108) and
said shutter (112) and to move each to the free
and open positions reSpectively,

(iii) a resilient shutter closing member (23) having
at an extremity thereof a "ride over" portion
(28) and a detent portion (27) which latter ié
adapted to engagé said shutter (112),

the arraﬁgement being such that an inserting cassette

(100) into said support (13) by progressively sliding

it théreintd, the "ride over" portion (28) of closing

member (23) causes the detent portion (27)7to ride

over locking member (108) of shutter (112) and to

bring pawl means (30) into engagement with locking

member (108) and move the latter to the free position
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and into abutment with an edge of the shutter (112)
while the detent portion (28) of closing member (23)
engages csaperating means (111) on shutter (112)
whereby continued insertional movement of the cassette
(100) causes movement of the shutter (112) to the open

position.

2. A device as claimed in claim 1 characterised in

‘that said shutter closing member (23) is a resilient

elongate member configure such that the detent portion
is resiliently biased toward the cassette cavity of

said support.

3. A device as claimed in claim 1 or claim 2
characterised in that said shutter closing member (23)
is mounted on one side of said cassette support for
resilient engagement with a side face of said cassette

and its shutter, said closing member comprising a

- detent portion (27) adapted to contact said locking

member (108) and to ride over the same whereby
continued inéertional movement of the cassette into
the suppoﬁt causes the "ride over" portion (28) to
ride over the external surface of the shutter (112) so
that when said pawl means (30) abuts said shutter

édge, the detent engages an engaging hole (111l) on
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sald ‘shutter for c1051ng sald shutter and mov1ng the
locklng member (108) to the locklng pos1t10n on

removal of the cassette (100) from Sald support (13)

4. A device _as_claimed in any preceding claim
characterised in that said closing member (23)

-

comprises a wire.

5. A device as claimedrin any preceding claim
characterised in that eaid closing'member has a 1leg
(26, 27, 28) formed towards an extremity thereof which
is bent (at 275 to form said detent portion (27), the
outer extremit§ of which forms saidr"ride over"
portion 28 and in that said support (13) is cohfigured
with a juxtaposed recess to receive said detent

portion (27) which is biased into the cassette cavity

thereof.

6. A device as claimed in any preceding claim
charqcterised in that said cassette support (13) has a
pressing ﬁember (29) juxtaposed a side of said
cassette support for urgihg said shutter closing

member (23) inwardly towards the cassette cavity,
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7. A device as claimed in claim 6 characterised in
that said pressing member (29) is resiliently mounted

on said cassette support (13).



£
(58]
L$)

FI1G.2




0195535

(I

\r—

29

FI1G.3

T T e

It s 7

[ " =3 m
i | o
O _“
_ -

=] (QV ““ )

PP = |

103
G

100
rg‘




0195535

: .
M0 mow_ QX ~ N

FIG. 4

103
)

r IOKO
I




0195535

FIG.5

(" IHl'I' \

|

o

112



0195535

FIG. 6

%\/29

WWHH..IF

S =\

NI =T
1
.

=3 ]

==

=

I&\
i

<::> mi <>N1

/

112

L -



0195535

FI1G.7

0 //ANWI/JW /
S @Y R

(o]
S Y 7~

3



0185535

FIG. 8

103

100




	bibliography
	description
	claims
	drawings

