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Description

[0001] This invention relates to a magnetic tape car-
tridge according to the preamble of independent claim 1.
[0002] As a recording medium for use in an external
memory of a computer or the like, there has been known
a magnetic tape cartridge comprising a magnetic tape
wound around a single reel and a cartridge casing in
which the reel is housed for rotation. Since the magnetic
tape is used for storing data in a computer or the like and
important information is stored on the magnetic tape, the
magnetic tape cartridge is provided with a reel stopper
means which prevents rotation of the reel when the mag-
netic tape cartridge is notbeing used, e.g., whenthe mag-
netic tape cartridge is being stored, so that trouble such
as tape jam does not occur and the magnetic tape is not
accidentally drawn out.

[0003] The reel stoppermeansis provided with a brake
member which is adapted to be engaged with the reel to
prevent rotation of the reel and is disengaged from the
reel to permit rotation of the reel in response to a reel
chucking action of the reel drive means of a tape drive
such as an external memory when the magnetic tape
cartridge is loaded in the tape drive.

[0004] In order to improve reliability of the action of the
reel stopper means and to prevent dust from entering the
cartridge casing, the reel stopper means may be, for in-
stance, of a structure comprising a brake member which
restricts rotation of the reel, an urging member which
urges the brake member toward a locking position in
which the brake member restricts rotation of the reel, and
a release member which is moved in response to a reel
chucking action of the reel drive means of a tape drive
to move the brake member toward a release position in
which the brake member releases the reel to permit ro-
tation of the same.

[0005] Thatis, when the magnetic tape cartridge is not
being used, the brake member locks the reel so that the
reel is not accidentally rotated and the magnetic tape is
not accidentally drawn out, and when the magnetic tape
cartridge is loaded in a tape drive, the release member
drives the brake member to release the reel in response
to a reel chucking action of the reel drive means of the
tape drive. In this state, the reel can be rotated and load-
ing/unloading of the magnetic tape is permitted.

[0006] In such a structure, it is advantageous in sim-
plifying the structure that the release member is adapted
to be brought into abutment against a part of the reel
drive means of the tape drive and the reel drive means
pushes a part of the release member to drive the brake
member to release the reel when the reel drive means
chucks the reel. However, in this case, when the release
member drives the brake member to release the reel, the
brake member can be inclined as shown in Figure 5 and
the gear teeth on the brake member can be brought into
contact with the rear teeth on the reel while the reel is
rotated, which results in generation of noise, obstruction
of rotation of the reel and unstable magnetic tape loading/
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unloading action.

[0007] Asacause of the brake member beinginclined,
thatthe brake member becomes off-centered and comes
to be inclined when the brake member is moved to the
locking position where the braking gear thereon is
brought into engagement with an engagement gear on
the reel and the brake member is moved to the release
position in this state can be conceived. Further, that the
brake member was incorporated in the magnetic tape
cartridge inclined relative to the reel when the magnetic
tape cartridge was assembled can be conceived.
[0008] Whenthe braking gearteeth onthe brake mem-
ber are like sawteeth in shape and the surface of each
tooth facing against the tape-unwinding direction of the
reel is substantially normal, though rotation of the reel in
the tape-unwinding direction can be surely prevented,
there is fear that the magnetic tape is cut when the reel
is rotated in the tape-winding direction due to drop impact
when the magnetic tape cartridge drops.

[0009] Thatis, when the braking gear and the engage-
ment gear are engaged with each other at a substantially
normal surface facing against the tape-unwinding direc-
tion, the reel cannot be rotated in the tape-unwinding
direction. Further, a leader member such as a leader pin
is fixed to the end of the magnetic tape wound around
the reel, and the leader member is held near the tape
draw-out opening of the cartridge casing when the mag-
netic tape cartridge is not being used. When the brake
member is moved and the braking gear is disengaged
from the engagement gear due to drop impact with the
reel rotated in the tape-winding direction under inertia, a
tape winding force acts on the magnetic tape whose end
is fixed by the leader member. Since the reel cannot be
rotated in the tape-unwinding direction or the direction in
which the tension on the magnetic is released, the tape
winding force acting on the magnetic tape can stretch
the tape to deteriorate the magnetic recording and repro-
ducing characteristics, remove the leader member from
the magnetic tape, cut the magnetic tape, or displace the
leader member from the predetermined position to disa-
ble the regular tape draw-out action, thereby deteriorat-
ing the reliability of the magnetic tape cartridge.

[0010] From EP 0 926 676 A1 a magnetic tape car-
tridge as indicated above is known, wherein the magnetic
tape cartridge comprises a single reel, a casing and a
reel stopper means. Here, the reel stopper means com-
prises abrake memberbeingmovable up and down away
from and towards the reel, an urging member urging the
brake member towards the reel and a brake release
member moving the brake member away from the reel.
The teeth of the brake member comprise, respectively,
two abutment surfaces with an equal inclination, so that
the teeth of the brake member could provide the same
force on a single reel in both directions thereof, namely,
winding and unwinding direction.

[0011] EP 0 284 687 A2 discloses a tape cartridge
comprising a spool, a brake button and projecting means
with projections or centering ribs.
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[0012] WO 97 15925 A1 and US 5,901,916 A disclose
atape cartridge comprising a housing, a tape supply reel,
reel gear and a reel lock, wherein the reel lock has been
urged by a brake spring towards a locking means pro-
vided at the tape supply reel. Here, each of the teeth of
the reel lock comprises equally inclined abutment sur-
faces.

[0013] It is an objective of the present invention to im-
prove a magnetic tape coverage as indicated above so
as to assure different forces applying from the brake
member to the single reel in the winding and unwinding
direction of the single reel.

[0014] The objective is solved accordingto the present
invention by amagnetic tape cartridge comprisinga mag-
netic tape wound around a single reel, a cartridge casing
for housing the reel and a reel stopper means for locking
the reel or permitting rotation thereof, wherein the reel
stopper means comprises a braking member being
moveable between alocking position and a releasing po-
sition, an urging member for urging the braking member
toward the locking position, and a releasing member be-
ing rotated integrally with the reel for moving the braking
member toward the releasing position in response to a
reel chucking action of a reel drive means of a tape drive,
and wherein the braking member is provided with a brak-
ing gear comprising gear teeth being adapted to be en-
gaged with at least one engagement gear tooth of an
engagement projection formed on the reel, wherein each
of the gear teeth of the braking gear comprises a first
inclined surface being directed towards a tape-unwinding
direction and a second inclined surface being directed
towards a tape-winding direction, wherein an interior an-
gle between the first inclined surface and a vertical is
smaller than an interior angle between the second in-
clined surface and the vertical, and the inclined surfaces
form therebetween an apical angle being smaller than
90°.

[0015] According to the above mentioned, since the
apical angle of the braking gear tooth is not larger than
90° and the interior angle for the first inclined surface of
the braking gear tooth which is brought into abutment
against the engagement gear teeth when the reel is ro-
tated in the unwinding direction and the interior angle for
the second inclined surface which is brought into abut-
ment against the engagement gear teeth when the reel
is rotated in the winding direction are not smaller than
30° with the former smaller than the latter, rotation of the
reel can be surely prevented and when the reel is rotated
in the winding direction due to drop impact or the like and
an excessive winding force acts on the magnetic tape,
the braking member is moved toward the releasing po-
sition along the firstinclined surface and the braking gear
is disengaged from the engagement gear teeth, whereby
the reel is rotated in the unwinding direction to reduce
the tension on the magnetic tape, and the magnetic tape
can be prevented from being stretched or cut.

[0016] Further preferred embodiments of the present
invention are laid down in the further subclaims. In the
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following, the present invention is explained in greater
detail by means of several embodiments thereof in con-
junction with the accompanying drawings, wherein:

Figure 1 is a perspective view showing a state of a
magnetic tape cartridge in accordance with an em-
bodiment of the presentinvention whenthe magnetic
tape cartridge is not being used,

Figure 2 is a fragmentary cross-sectional view of the
magnetic tape cartridge shown in Figure 1 when the
magnetic tape cartridge is being used,

Figure 3 is a cross-sectional view taken along line
A-Ain Figure 2;

Figure 4 is a cross-sectional view taken along line
B-B in Figure 2, and

Figure 5is a fragmentary cross-sectional view show-
ing a state of a magnetic tape cartridge where the
braking member is inclined.

[0017] A magnetictape cartridge 1 in accordance with
an embodiment of the present invention will be described
with reference to the drawings, hereinbelow.

[0018] The magnetic tape cartridge 1 comprises a car-
tridge casing 3 formed by fastening together upper and
lower casing halves 31 and 32 by screws or the like. A
single reel 2 around which a magnetic tape (not shown)
is wound is housed for rotation in the cartridge casing 3.
The lower casing half 32 is provided with a central open-
ing 32a. The magnetic tape cartridge 1 is further provided
with a reel stopper means 10 which permits rotation of
the reel 2 when the magnetic tape cartridge 1 is being
usedand restricts rotation of the reel 2 whenthe magnetic
tape cartridge 1 is not being used.

[0019] The reel 2 comprises a reel hub 21 which is a
cylindrical member having a closed bottom and around
which the magnetic tape is wound, and lower and upper
flanges 22 and 23. The reel hub 21 and the lower flange
22 are integrally formed by synthetic resin molding. The
upperflange 23 isbondedtothe reel hub 21, forinstance,
by ultrasonic welding. The reel hub 21 is provided with a
bottom wall 21a at the lower end portion thereof and a
reel gear 24 for rotating the reel 2 is annularly formed on
the lower surface of the bottom wall 21a, and annular
reel plate 25 which is magnetically attracted by a reel
drive means 11 of arecording and reproducing apparatus
is mounted on the lower surface of the bottom wall 21a
inside the reel gear 24. The reel 2 is urged downward by
an urging means 5 to be described later.

[0020] The reel drive means 11 is provided with an
annulardrive gear 13andamagnet (not shown) disposed
onthetop surface of a rotary shaft 12. When the magnetic
tape cartridge 1 loaded in a bucket of the tape drive is
moved downward toward the rotary shaft 12, the drive
gear 13 is brought into mesh with the reel gear 24 and
the reel plate 25 is magnetically attracted against the
magnet to hold the drive gear 13 and the reel gear 24 in
mesh with each other. In this manner, the reel drive
means 11 chucks the reel 2.
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[0021] The mechanism of the reel stopper means 10
will be described, hereinbelow. The reel stopper means
10 comprises a braking member 4 which is movable up
and down between alocking position whereitis in contact
with the reel 2 to restrict rotation of the reel 2 and a re-
leasing position where it is away from the reel 2 to permit
rotation of the same, an urging member 5 which urges
the braking member 4 toward the locking position, and a
releasing member 6 which moves the braking member
4 toward the releasing position.

[0022] As shown in Figure 3, three through holes 26
are formed in the bottom wall 21a of the reel 2 at regular
angularintervals in the circumferential direction to extend
through the portion at which the reel gear 24 is formed.
On the upper surface of the bottom wall 21a, there are
erected three pairs of (six) engagement projections 27
atregularangularintervals inthe circumferential direction
among the through holes 26. The upper end of each en-
gagement projection 27 is formed into an engagement
gear teeth 29 as shown in Figure 4. The through holes
26 may be larger than three in number and the engage-
ment projections 27 may be larger three pairs in number.
Further, the upper end of each engagement projection
27 may be formed into a single gear tooth.

[0023] The braking member 4 has a disc portion 41
which is disposed in the reel hub 21 opposed to the bot-
tom wall 21a, and an annular braking gear 42 is formed
onthe lower surface of the disc portion 41 alongthe outer
peripheral edge thereof. The braking gear 42 is adapted
to be engaged with the engagement gear 29 on the en-
gagement projections 27. The central part of the lower
surface of the disc portion 41 is convex downward and
forms a sliding portion 41a which is pressed against a
sliding portion 61a on the upper surface of a body portion
61 of the releasing member 6 to be described later.
[0024] An outer diameter D of the engagement gear
formed by the engagement gear teeth 29 on the engage-
ment projections 27 onthe reel 2 (Figure 3) is larger than
an outer diameter d (Figure 2) of the braking gear 42 on
the braking member 4. The braking gear 42 and the en-
gagement gear 29 are conical in shape and the height
of each tooth is higher at the outer periphery thereof.
Accordingly, the braking gear 42 is engaged with the en-
gagement gear teeth 29 at their outer peripheries first.
[0025] When the braking gear 42 on the braking mem-
ber 4 is brought into mesh with the engagement gear 29
on the engagement projections 27, the outer periphery
of the braking member 4 is guided by guide members 39
formed on the inner surface of the reel hub 21 of the reel
2. The guide members 39 are respectively provided be-
tween each pair of engagement projections 27, and ac-
cordingly three guide members 39 are provided on the
inner surface of the reel hub 21. Each guide member 39
is in the form of a rib having an inclined surface which
gradually inclines downward from the upper portion of
the inner surface of the reel hub 21 toward the engage-
ment projections 27, and the guide members 39 center
the braking gear 42 when the outer periphery of the brak-
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ing gear 42 is brought into contact with the inclined sur-
faces.

[0026] As shown in Figure 4, each gear tooth of the
braking gear 42 of the braking member 4 and each en-
gagement gear tooth 29 on the engagement projection
27 are triangular in cross-section. The gear tooth of the
braking gear 42 has a first inclined surface 42a which
faces against the tape-unwinding direction U and abuts
against a first inclined surface 29a of the engagement
gear tooth 29 on the engagement projection 27 which
faces toward the tape-unwinding direction U, and a sec-
ond inclined surface 42b which faces against the tape-
winding direction W and abuts against a second inclined
surface 29b of the engagement gear tooth 29 on the en-
gagement projection 27 which faces toward the tape-
winding direction W. When the reel 2 is rotated in the
tape-unwinding direction U with the braking gear 42 in
mesh with the engagement gear teeth 29 on the engage-
ment projection 27, the first inclined surfaces 42a of the
gear teeth of the braking gear 42 are brought into abut-
ment against the first inclined surfaces 29a of the en-
gagement gear teeth 29, and when the reel 2 is rotated
in the tape-winding direction W with the braking gear 42
in mesh with the engagement gear teeth 29 on the en-
gagement projection 27, the second inclined surfaces
42b of the gear teeth of the braking gear 42 are brought
into abutment against the second inclined surfaces 29b
of the engagement gear teeth 29. Each of the gear tooth
42 and the gear tooth 29 is not larger than 90° in apical
angle v, and an interior angle o between the first inclined
surface 42a (or 29a) and a vertical S and an interior angle
B between the second inclined surface 42b (or 29b) and
the vertical S are not smallerthan 30°. Further, the interior
angle a.forthefirstinclined surface 42a (29a) is not larger
than the interior angle B for the second inclined surface
42b (29b). That is, 60°=y=90°, 30°=a=45°, and 30°
=B=60°.

[0027] A projection 44 extends upward from the upper
surface of the disc portion 41 of the braking member 4,
and a cross-shaped engagement groove 45 is formed in
the projection 44 to extend in the vertical direction. An
engagement projection 33 extending downward from the
inner surface of the upper casing half 31 of the cartridge
casing 3 is in engagement with the engagement groove
45 of the braking member 4, whereby the braking mem-
ber 4 is held in the cartridge casing 3 to be movable up
and down but not to be rotatable.

[0028] A coiled spring (urging member) 5 is com-
pressed between a portion of the upper surface of the
disc portion 41 around the projection 44 and a spring
retainer portion 34 formed on the upper casing half 31
aroundthe engagement projection 33, whereby the brak-
ing member 4 is urged toward the locking position where
the braking gear 42 is engaged with the engagement
gear teeth 29 on the engagement projections 27.
[0029] The releasingmember 6 is disposed to be mov-
able up and down between the braking member 4 and
the bottom wall 21a of the reel hub 21 and comprises the
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substantially triangular plate-like body portion 61. A cy-
lindrical leg portion 63 extends downward from the lower
surface of the body portion 61 at each corner thereof.
The legportions 63 are passed through the through holes
26 in the bottom wall 21a of the reel 2 to be movable up
and down. The engagement projections 27 are posi-
tioned between the leg portions 63 outside the body por-
tion 61 of the releasing member 6. The leg portions 63
may also be rectangular or ellipsoidal in cross-section.
[0030] When the releasing member 6 is in its lower-
most position shown in Figure 1, the lower ends of the
leg portions 63 project downward form the lower surface
of the reel 2 through the portion at which the reel gear
24 is formed, and when the drive gear 13 is brought into
engagementwith the reel gear 24 in response to achuck-
ing action of the reel drive means 11, the leg portions 63
are pushed upward by a predetermined stroke as shown
in Figure 2, whereby the braking gear 42 of the braking
member4is disengaged fromthe engagement gearteeth
29 of the engagement projections 27 and rotation of the
reel 2 is permitted. Since the leg portions 63 are passed
through the through holes 26 the releasing member 6 is
rotated together with the reel 2.

[0031] The reel 2 is provided with guide members 28
(Figure 3) which guide the releasing member 6 when the
leg portions 63 are inserted into the through holes 26.
Each of the guide members 28 guides a corner of the
body portion 61 of the releasing member 6 and comprises
a pair of guide ribs formed on the inner surface of the
reel hub 21 to extend in the vertical direction near one of
the through holes 26. Reinforcing ribs like the guide ribs
are provided on the entire innersurface ofthe reel hub 21.
[0032] Operation of the reel stopper means 10 will be
described, hereinbelow. Figure 1 shows a state of the
magnetic tape cartridge 1 when it is not being used (e.g.,
when it is stored). In the state shown in Figure 1, the
braking member 4, the releasing member 6 and the reel
2 are held in the lower casing half 32 of the cartridge
casing 3 under the force of the urging member 5 and the
central opening 32a of the lower casing half 32 is closed
by the reel 2. The releasing member 6 is in its lowermost
position where its lower surface is in abutment against
the upper surface of the bottom wall 21a of the reel hub
21 and the lower end portions of the leg portions 63
project downward beyond the tips of the teeth of the reel
gear 24. The braking member 4 is in abutment against
the releasing member 6 and in its locking position where
the braking gear 42 is in mesh with the engagement gear
teeth 29 of the engagement projections 27 on the reel 2,
whereby rotation of the reel 2 is restricted and the mag-
netic tape is prevented from being drawn out.

[0033] Asshown in Figure 2, when the magnetic tape
cartridge 1 is loaded in a tape drive, the rotary shaft 12
of the reel drive means 11 of the tape drive is moved
toward the lower surface of the reel 2 and the drive gear
13 is brought into mesh with the reel gear 24 with the reel
2 slightly pushed upward, whereby the leg portions 63 of
the releasing member 6 are pushed upward by the tips
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oftheteeth of the drive gear 13. Thus, the releasingmem-
ber 6 is moved upward overcoming the force of the urging
member 5 and the braking member 4 is moved upward
together with the releasing member 6, whereby the brak-
ing gear 42 is disengaged from the engagement gear
teeth 29 of the engagement projections 27 and rotation
ofthe reel 2 is permitted. Inthis state, the brakingmember
4 in its upper position is away from the guide members
39 and does not restrict rotation of the reel 2 when the
magnetic tape is loaded/unloaded.

[0034] When the braking member 4 is moved down-
ward from the releasing position to the locking position,
the braking member 4 is centered by the guide members
39 on the reel 2 so that the braking gear 42 is brought
into mesh with the engagement gear teeth 29 with the
braking member 4 held horizontal, whereby the braking
member 4 is prevented from being inclined in the locking
position. When the braking member 4 is subsequently
moved upward to the releasing position by the releasing
member 6, the braking member 4 is held horizontal up
to the releasing position. Accordingly, the phenomenon
that the braking member 4 is inclined as shown in Figure
5 can be suppressed, whereby the braking gear 42 is
prevented from contacting the engagement gear teeth
29 to generate noise or to obstruct rotation of the reel 2.
Further, during assembly of the magnetic tape cartridge
1, the braking member 4 is automatically centered in the
reel hub 2 by the guide members 39 and is incorporated
in place in the reel 2, whereby assembly of the magnetic
tape cartridge 1 is facilitated.

[0035] Evenifthe guide members 39 are not provided,
since the outer diameter D of the engagement gear
formed by the engagement gear teeth 29 on the engage-
ment projections 27 on the reel 2 is larger than the outer
diameter d of the braking gear 42 on the braking member
4, the braking member 4 is centered with respect to the
reel hub 2 when it is moved from the releasing position
to the locking position by virtue of the difference in diam-
eter so that the braking gear 42 is brought into mesh with
the engagement gear teeth 29 with the braking member
4 held horizontal, whereby the braking member 4 is pre-
vented from being inclined in the locking position.
[0036] Further, whenthe reel2isrotatedinthe winding
direction W due to drop impact or the like and an exces-
sive winding force acts on the magnetic tape, the braking
member 4 is moved upward along the first inclined sur-
faces 42a and 29a since the interior angles o for the first
inclined surfaces 42a and 29a, which are brought into
abutment against each other when the reel 2 is rotated
in the unwinding direction U, are not smaller than 30°,
and the braking gear 42 is disengaged from the engage-
ment gear teeth 29, whereby the reel 2 is rotated in the
unwinding direction U to reduce the tension on the mag-
netic tape, and the magnetic tape can be prevented from
being stretched or cut.

[0037] Further, since the interior angles B for the sec-
ond inclined surfaces 42b and 29b of the braking gear
42 and the engagement gear teeth 29 are not smaller
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