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A release member molding method for mounting a metallic
plate in a main body of a release member by insert-molding.
The release member is to be provided to be integrally rotat-
able with a reel accommodated in a case, and to move a
locking member from a locking position that locks rotation of
the reel to an allowing position that allows rotation of the reel.
The metallic plate touches a sliding protrusion portion of the
locking member at a touching surface of the release member.
The release member molding method includes an arranging
step of arranging the metallic plate in a die and a molding step
of charging a resin material into the die and molding the main
body in which the metallic plate is mounted. The die contacts
a portion of the metallic plate that excludes the touching
surface, and the die does not contact the touching surface.




Patent Application Publication = Mar. 24,2016 Sheet 1 of 10 US 2016/0082632 A1
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RELEASE MEMBER MOLDING METHOD
AND RECORDING TAPE CARTRIDGE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 USC 119
from Japanese Patent Application No. 2014-190517 filed
Sep. 18, 2014, the entire disclosure of which is incorporated
by reference herein.

BACKGROUND
[0002] 1. Technical Field
[0003] The present invention relates to a recording tape

cartridge that rotatably accommodates a single reel on which
arecording tape such as a magnetic tape or the like is wound,
and to a method of molding a release member provided in the
recording tape cartridge.

[0004] 2. Related Art

[0005] A recording tape cartridge that has been known
heretofore rotatably accommodates a single reel, on which a
recording tape such as a magnetic tape or the like is wound,
inside a case. This recording tape cartridge enables a reduc-
tion in accommodation space during storage and may record
large volumes of data. The recording tape cartridge is
equipped with a locking member, which is for locking the reel
so as not to rotate inside the case at times of non-use, and with
a release member, which is for releasing the locking of the
locking member at times of use.

[0006] During use of the recording tape cartridge, that is,
during rotation of the reel, a spherical surface-shaped protru-
sion portion of the locking member and a flat surface-shaped
touching surface of the release member, which are both resin
members, slidingly contact one another. Accordingly, in the
light of increasing rotation speeds aimed at shortening access
times to desired recording positions and data, a recording tape
cartridge has been proposed heretofore (for example, see
Japanese Patent Application Laid-Open (JP-A) No. 2004-
348839) in which a metallic plate that structures the touching
surface is provided at a main body of the release member by
caulking.

[0007] However, with the structure in which a metallic plate
is caulked to the main body of the release member, a number
of'steps in fabrication of the release member increases, and a
response to an increase in costs is required. Accordingly,
providing the metallic plate at the main body of the release
member by insert-molding has been considered. However, in
this case there is a risk of the touching surface of the metallic
plate being damaged by a die.

[0008] Ifthe touching surface of the metallic plate is dam-
aged, there is concern that behavior of the release member
relative to the protrusion portion of the locking member may
be disordered during rotation of the reel. If the behavior of the
release member during the rotation of the reel is disordered,
there is concern that the protrusion portion of the locking
member may receive, for example, diametric direction force
components from the touching surface of the release member,
and that consequently noise will be generated during rotation
of the reel.

SUMMARY

[0009] The present invention provides a release member
molding method that, in a case in which a metallic plate is
provided at a main body of a release member by insert-
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molding, may suppress damage to a touching surface of the
metallic plate against a locking member.

[0010] In order to achieve the object described above, the
release member molding method relating to the present
invention is a method for mounting a metallic plate in a main
body of a release member by insert-molding, the release
member being provided to be integrally rotatable with a reel
accommodated in a case, and the release member moving a
locking member from a locking position at which the locking
member locks rotation of the reel to an allowing position at
which the locking member allows rotation of the reel, the
release member molding method including: arranging the
metallic plate in a die, the die contacting a portion of the
metallic plate that excludes a touching surface, at which
touching surface the metallic plate touches a sliding protru-
sion portion of the locking member, and the die not contacting
the touching surface of the metallic plate; and charging a resin
material into the die in which the metallic plate has been
arranged and molding the main body in which the metallic
plate is mounted.

[0011] Further, a recording tape cartridge relating to the
present invention includes: a reel at which a recording tape is
wound onto a reel hub whose shape is a circular tube with a
bottom portion, the reel being rotatably accommodated in a
case; a locking member that is provided in the reel hub to be
movable in a reel axial direction, the locking member being
capable of attaining a locking position at which the locking
member locks rotation of the reel and an allowing position at
which the locking member allows rotation of the reel relative
to the case; a release member that is provided in the reel hub
to be rotatable integrally with the reel, the release member
moving the locking member from the locking position to the
allowing position when the release member is pushed from an
outer side of the case; a sliding protrusion portion that pro-
trudes from the locking member toward a side at which the
release member is disposed; and a metallic plate that is pro-
vided by insert-molding in a main body of the release mem-
ber, contact damage from a die not being formed at a touching
surface of the metallic plate, at which touching surface the
metallic plate touches a distal end of the sliding protrusion
portion, and contact damage from the die being formed at a
portion of the metallic plate that is exposed from the main
body, which portion excludes the touching surface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Exemplary Embodiments of the present invention
will be described in detail based on the following figures,
wherein:

[0013] FIG. 1A is a perspective view showing a recording
tape cartridge in accordance with a present exemplary
embodiment, viewed from above.

[0014] FIG. 1B is aperspective view showing the recording
tape cartridge in accordance with the present exemplary
embodiment, viewed from below.

[0015] FIG. 2 is a sectional diagram showing a reel of the
recording tape cartridge in accordance with the present exem-
plary embodiment when locked.

[0016] FIG. 3 is a sectional diagram showing the reel of the
recording tape cartridge in accordance with the present exem-
plary embodiment when locking is released.

[0017] FIG. 4 is an exploded perspective view showing a
locking member that structures the recording tape cartridge in
accordance with the present exemplary embodiment and a
rotary shaft of a drive device, viewed from above.
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[0018] FIG. 5is an exploded perspective view showing the
locking member that structures the recording tape cartridge in
accordance with the present exemplary embodiment, viewed
from below.

[0019] FIG. 6 is a perspective view showing a clutch mem-
ber that structures the recording tape cartridge in accordance
with the present exemplary embodiment.

[0020] FIG. 7 is a sectional diagram showing a die that
molds the clutch member that structures the recording tape
cartridge in accordance with the present exemplary embodi-
ment.

[0021] FIG. 8 is a sectional diagram showing a variant
example of the clutch member that structures the recording
tape cartridge in accordance with the present exemplary
embodiment.

[0022] FIG. 9 is a sectional diagram showing a die that
molds the variant example of the clutch member that struc-
tures the recording tape cartridge in accordance with the
present exemplary embodiment.

DETAILED DESCRIPTION

[0023] Herebelow, an exemplary embodiment relating to
the present invention is described in detail in accordance with
the drawings. An arrow A shown in FIG. 1A and FIG. 1B
represents a loading direction of a recording tape cartridge 10
into a drive device (not shown in the drawings). For conve-
nience of description, the side indicated by arrow A is referred
to as the front side of the recording tape cartridge 10.

[0024] As shown in FIG. 1A and FIG. 1B, the recording
tape cartridge 10 is provided with a case 12. The case 12 is
structured by an upper case 14 and a lower case 16 being
joined together. Specifically, the upper case 14 is structured
by a periphery wall 14B with a substantial frame shape stand-
ing along an outer edge of a ceiling plate 14 A with a substan-
tially rectangular shape in plan view, and the lower case 16 is
structured by a periphery wall 16B standing along an outer
edge of a floor plate 16A with a shape substantially corre-
sponding with the ceiling plate 14A. The case 12 is formed
into a substantially rectangular box shape by the upper case
14 and the lower case 16 being joined, by ultrasonic welding,
screw-fastening or the like, in a state in which the open end of
the periphery wall 14B is matched up with the open end of the
periphery wall 16B.

[0025] An aperture 18, which is angled with respect to the
loading direction in plan view, is formed in the case 12 by the
ceiling plate 14A, the periphery wall 14B, the floor plate 16A
and the periphery wall 16B being respectively cut away at a
corner portion of the case 12 at the leading side in the direc-
tion of loading into the drive device. A circular gear aperture
20 that penetrates through the floor plate 16A is provided at a
substantially central portion of the floor plate 16 A. The gear
aperture 20 is for exposing a reel gear 42, which is described
below, and the like. An annular rib 22 (see FI1G. 2) is provided
at the floor plate 16 A, protruding toward the interior side of
the case 12 from an edge portion of the gear aperture 20. The
annular rib 22 is for positioning of a reel 30, which is
described below.

[0026] A pair of positioning holes 24 and 26 open at a front
end vicinity of an outer face of the floor plate 16A of the case
12. The pair of positioning holes 24 and 26 are provided in
pocket shapes in projection portions (not shown in the draw-
ings) that stand to the interior side of the case 12 from the floor
plate 16A. In a bottom view, the positioning holes 24 and 26
are disposed to be spaced apart from one another on an imagi-
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nary line that is orthogonal to the loading direction. One of the
positioning holes 24, which is closer to the aperture 18, is
formed in a substantially square shape in bottom view. The
one positioning hole 24 is to contact the exterior of a posi-
tioning pin of the drive device. Another of the positioning
holes 26, which is further from the aperture 18, is formed as
a long hole that extends along the imaginary line and whose
width corresponds to the diameter of another positioning pin.
[0027] Therefore, when the recording tape cartridge 10 is
loaded in the drive device and the respective positioning pins
are inserted into the positioning holes 24 and 26, the record-
ing tape cartridge 10 is precisely positioned in horizontal
(left-and-right and front-and-rear) directions in the drive
device.

[0028] Regions of the floor plate 16 A around the position-
ing holes 24 and 26 serve as positioning surfaces 24A and
26A that are finished to a higher smoothness than other
regions (design surfaces). When the positioning pins are
inserted into the positioning holes 24 and 26, the positioning
surfaces 24 A and 26 A abut against positioning surfaces of the
drive device, which are provided around the positioning pins.
Therefore, the recording tape cartridge 10 is precisely posi-
tioned in the vertical (up-and-down) direction in the drive
device.

[0029] The reel 30, which is described below, is singly
accommodated inside the case 12 to be rotatable. A magnetic
tape T that serves as a recording tape is wound onto the reel
30. A leader block 28 that serves as a leader member is
attached to a distal end of the magnetic tape T. When the
recording tape cartridge 10 is not in use, the leader block 28 is
accommodated and retained at the inner side of the aperture
18 of the case 12. Thus, the leader block 28 closes off the
aperture 18 and blocks the ingression of dust or the like into
the case 12.

[0030] An engaging slot portion 28A is formed at the distal
end of the leader block 28. When the magnetic tape T is to be
pulled out inside the drive device, the leader block 28 is
disengaged from the case 12 and guided to a take-up reel (not
shown in the drawings) of the drive device by a pull-out
member that engages with the engaging slot portion 28A. An
end face of the leader block 28 at the opposite side thereof
from the side at which the engaging slot portion 28A is
formed is a circular arc face 28B. The leader block 28 is fitted
into the take-up reel and the circular arc face 28B structures a
portion of a take-up surface onto which the magnetic tape T is
taken up.

[0031] As shown in FIG. 2 to FIG. 4, the reel 30, which is
fabricated of resin, is provided with a reel hub 32 that struc-
tures an axial center portion of the reel 30. The reel hub 32 is
formed substantially in the shape of a circular tube with a
bottom, including a tube portion 34 and a bottom portion 36.
The magnetic tape T is wound onto an outer periphery face of
the tube portion 34. The bottom portion 36 closes off a lower
portion of the tube portion 34. A lower flange 38 is provided
extending to the diametric direction outer side from a vicinity
of'alower end portion at the bottom portion 36 side of the reel
hub 32, coaxially and integrally therewith.

[0032] Anupper flange 40 (not shown in FIG. 4) is joined to
an upper end portion of the reel hub 32. An outer diameter of
the upper tlange 40 is the same as the outer diameter of the
lower flange 38. A short tube portion 40A is integrally formed
at an axial center portion of the upper flange 40. An outer
diameter of the short tube portion 40A corresponds with an
inner diameter of the tube portion 34. In a state in which the
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short tube portion 40A is fitted into an upper end vicinity of
the tube portion 34, the upper flange 40 is fixed to the reel hub
32, s0 as to be coaxial therewith, by ultrasonic welding.

[0033] Thus, a structure is formed in which the magnetic
tape T is wound onto the outer periphery face of the tube
portion 34 of the reel hub 32 of the reel 30 between opposing
faces of the lower flange 38 and the upper flange 40. Even
though the upper flange 40 is provided, the tube portion 34
opens upward. Meanwhile, as shown in FIG. 1A, FIG. 1B and
FIG. 5, the reel gear 42 is formed at an outer periphery
vicinity of a lower face of the bottom portion 36 of the reel
hub 32. The annular reel gear 42 is coaxial with the reel 30 as
a whole.

[0034] The reel gear 42 is formed to be meshable with a
driving gear 108 that is provided at the distal end of a rotary
shaft 106 ofthe drive device. The rotary shaft 106 is described
below. Portions of teeth of the reel gear 42 at the diametric
direction outer sides thereof are connected with one another,
from tooth height direction middle portions to tooth bases, by
ataper portion 43 that is continuous with the lower flange 38.

[0035] As shown in FIG. 4, an annular engaging gear 44 is
formed at an outer periphery vicinity of the upper face of the
bottom portion 36 of the reel hub 32. The engaging gear 44
serves as an engaging portion that is coaxial with the reel 30
as awhole. The engaging gear 44 is formed on an annular seat
portion 46 that projects a little from the upper face of the
bottom portion 36. The engaging gear 44 is formed to be
meshable with a braking gear 66 of a locking member 60,
which is described below.

[0036] A plural number of upright ribs 48 are provided at
the diametric direction outer side of the engaging gear 44,
including the seat portion 46. The upright ribs 48 are spaced
equidistantly in the circumferential direction. Each of the
upright ribs 48 is continuous with the inner periphery face of
the tube portion 34 and the upper face of the bottom portion
36, and runs along the axial direction of the reel 30. Because
the upright ribs 48 are present, the engaging gear 44 is dis-
posed at the diametric direction inner side relative to the reel
gear 42. The functioning of the upright ribs 48 is described
together with the locking member 60 below.

[0037] As shown in FIG. 2 to FIG. 5, a penetrating hole 50
is formed penetrating through the bottom portion 36 of the
reel hub 32 at an axial center portion of the bottom portion 36.
A clutch boss portion 52 is provided standing from the upper
face of the bottom portion 36. The clutch boss portion 52 is
provided in a short tubular shape along an edge portion of the
penetrating hole 50. The clutch boss portion 52 is described
together with a clutch member 84 below.

[0038] A reel plate 54 is coaxially and integrally provided
by insert-molding in the lower face of the bottom portion 36
of'the reel hub 32, at the inner side of the reel gear 42. The reel
plate 54 is an annular plate formed of a magnetic material. A
through-hole 54A is formed at an axial center portion of the
reel plate 54. An inner diameter of the through-hole 54A is
slightly smaller than an inner diameter of the penetrating hole
50.

[0039] As shown in FIG. 2 and FIG. 3, in the state in which
the reel 30 is accommodated in the case 12, the reel 30 rests on
the annular rib 22 at times of non-use. Specifically, outer side
portions of the taper portion 43 of the bottom portion 36 of the
reel 30 abut against an upper end face of the annular rib 22.
The upper end face of the annular rib 22 is formed as a taper
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surface 22 A that corresponds with the taper portion 43. Thus,
movement of the reel 30 in the diametric direction is
restricted.

[0040] In this state, the reel 30 is disposed completely
inside the case 12, with the reel gear 42, the reel plate 54 and
the like being exposed through the gear aperture 20 (see FI1G.
1B). That is, the reel gear 42 faces outside the case 12 through
the gear aperture 20 without protruding lower than the outer
face of the floor plate 16A.

[0041] Therefore, operation of the reel 30, which is to say
chucking and rotary driving, from outside the case 12 is
possible.

[0042] In the same state, an annular restricting rib 56,
which is provided standing from the ceiling plate 14A, is
inserted into an upper portion of the tube portion 34 of the reel
30. An outer periphery face of the restricting rib 56 is made to
be close to the inner periphery face of the short tube portion
40A of the upper flange 40. Thus, the restricting rib 56 pre-
vents loose movements of the reel 30 inside the case 12.
[0043] The recording tape cartridge 10 is also provided
with the locking member 60, which locks rotation of the reel
30 at times of non-use. As shown in FIG. 4, the locking
member 60 includes a main body portion 62. The main body
portion 62 is formed substantially in the shape of a circular
tube with a bottom, which opens downward. The main body
portion 62 is formed of a tube portion 62A, which is formed
in a short tubular shape, and a disc portion 62B, which closes
off the upper end of the tube portion 62A. The outer diameter
of the tube portion 62A is set to be smaller than an inner
diameter of the engaging gear 44, and the inner diameter of
the tube portion 62A is set to be larger than an outer diameter
of the clutch boss portion 52.

[0044] A linking portion 64 that is formed in an annular
shape is provided protruding to the diametric direction outer
side from an axial direction middle portion of an outer periph-
ery portion of the main body portion 62 (of the tube portion
62A), over the entire circumference thereof. As shown in FIG.
5, the braking gear 66 is provided at a lower face of the link
portion 64, over the entire circumference. That is, the braking
gear 66 is formed in an annular shape. The braking gear 66 is
structured to be meshable with the engaging gear 44 of the
reel 30.

[0045] Inner end portions of teeth that structure the braking
gear 66 are connected with one another by the tube portion
62A. Outer end portions of these teeth are disposed slightly to
the diametric direction inner side relative to an outer edge of
the linking portion 64. As is shown in FIG. 4, an annular
reinforcing rib 68 is provided standing from the upper face of
the linking portion 64, along an outer edge portion thereof.
The reinforcing rib 68 assures stiffness of the linking portion
64 (the braking gear 66).

[0046] As shown in FIG. 5, a sliding protrusion portion 70
is provided protruding from an axial center portion of the
lower face of the disc portion 62B of the main body portion
62. A distal end portion of the sliding protrusion portion 70 is
formed in a substantially spherical surface shape, so as to
make substantial point contact with a metallic plate 96 (a
touching surface 96A) of the clutch member 84, which is
described below. The distal end of the sliding protrusion
portion 70 is disposed slightly upward relative to the lower
end face of the tube portion 62A.

[0047] AsshowninFIG. 4 and FIG. 5, a cross projection 72
is provided standing from the upper face of the disc portion
62B. An insertion slot 72A with a substantial cross shape in
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plan view is formed inside the cross projection 72. Penetrat-
ing holes 74 that penetrate through the disc portion 62B in the
plate thickness direction thereof are provided inside the inser-
tion slot 72A. The penetrating holes 74 do not include an axial
center portion (an intersection portion) of the insertion slot
72A but are formed as four rectangular holes along the inser-
tion slot 72A. That is, the penetrating holes 74 are each
formed adjacent to the diametric direction outer side of the
sliding protrusion portion 70.

[0048] An annular rib 76 is provided at an upper end outer
periphery portion of the main body portion 62. The upper face
of the disc portion 62B between the rib 76 and the cross
projection 72 serves as a spring holding surface 78 against
which one end portion of a compression coil spring 82, which
is described below, abuts. Thus, the locking member 60 is
insertedly provided inside the tube portion 34 of the reel hub
32, to be substantially coaxial therewith and movable in an
up-and-down direction (the axial direction of the reel 30).

[0049] That is, the locking member 60 is capable of assum-
ing a locking position and an allowing position by moving in
the up-and-down direction. In the locking position, the brak-
ing gear 66 is meshed with the engaging gear 44 of the reel
hub 32. In the allowing position, this meshing is released. A
length of the tube portion 62A is determined such that a lower
end face thereof does not abut against the bottom portion 36
when the locking member 60 is at the locking position (see
FIG. 2).

[0050] As shown in FIG. 2 to FIG. 5, a cross rib 80 is
provided protruding downward from the ceiling plate 14A of
the case 12. The cross rib 80 enters into the insertion slot 72A
of'the cross projection 72 of the locking member 60. The cross
rib 80 is formed in a detent shape in which two thin plates
intersect with one another so as to be orthogonal. By engaging
with the cross projection 72 (i.e., slot walls of the insertion
slot 72A), the cross rib 80 blocks rotation of the locking
member 60 relative to the case 12.

[0051] Therefore, the locking member 60 may block rota-
tion of the reel 30 by the braking gear 66 of the locking
member 60 meshing with the engaging gear 44 of the reel hub
32. The state in which the cross rib 80 enters into the insertion
slot 72A is maintained over the entire movement stroke of the
locking member 60 in the up-and-down direction. Thus, the
cross rib 80 is a structure that implements a function of
guiding the direction of movement of the locking member 60
in the up-and-down direction.

[0052] Four projection pieces 80A are formed at a lower
end portion of the cross rib 80. The projection pieces 80A are
provided to protrude in correspondence with the penetrating
holes 74 of the locking member 60. Respective widths of the
projection pieces 80A (lengths thereof in the diametric direc-
tion of the locking member 60) are determined to correspond
with length direction dimensions of the penetrating holes 74.
Thus, the projection pieces 80A are structures that may enter
into respectively different holes of the penetrating holes 74.

[0053] That is, the projection pieces 80A are disposed
inside the insertion slot 72A when the locking member 60 is
disposed at the locking position (see FIG. 2), and the projec-
tion pieces 80A penetrate through the respective penetrating
holes 74 and protrude beyond the lower face of the disc
portion 62B when the locking member 60 is disposed at the
allowing position (see FIG. 3). Because the projection pieces
80A are provided, an engagement amount of the cross rib 80
with the locking member 60 (an insertion depth) is increased,
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and tilting of the locking member 60 relative to the case 12
may be suppressed or prevented.

[0054] The locking member 60 is structured such that
movement of the reel 30 in the diametric direction is restricted
by the upright ribs 48 when the locking member 60 is dis-
posed at the locking position, but there is no chance of inter-
ference between the locking member 60 and the upright ribs
48 rotating together with the reel 30 when the locking mem-
ber 60 is disposed at the allowing position. Accordingly, an
upper portion of the upright ribs 48 is cut away such that the
upright ribs 48 are disposed close to the reinforcing rib 68
when the locking member 60 is disposed at the locking posi-
tion, but separations between the upright ribs 48 and the
reinforcing rib 68 are at least a predetermined value when the
locking member 60 is disposed at the allowing position.
[0055] Thus, the reel 30 is formed such that movement
thereof is directly restricted by the case 12 (the annular rib 22
and the restricting rib 56), and such that movement in the
diametric direction relative to the case 12 is restricted via the
locking member 60 in a vicinity of the position of the center
of gravity. Therefore, the recording tape cartridge 10 may be
reliably loaded even into a drive device that is disposed in an
upright arrangement (i.e., with the axial direction of the reel
30 in the horizontal direction).

[0056] The compression coil spring 82 is disposed between
the spring holding surface 78 of the locking member 60 and
the ceiling plate 14A, to serve as an urging means. The one
end portion of the compression coil spring 82 abuts against
the spring holding surface 78 and another end portion of the
compression coil spring 82 abuts against the ceiling plate
14A. An annular wall portion 58 is provided protruding from
the ceiling plate 14 A at the outer side relative to the cross rib
80. The other end portion of the compression coil spring 82 is
disposed at the inner side of the annular wall portion 58 such
that the other end portion of'the compression coil spring 82 is
not displaced in the diametric direction.

[0057] The locking member 60 is urged downward by an
urging force of the compression coil spring 82. Thus, at usual
times the braking gear 66 is meshed with the engaging gear 44
and unwanted rotation of the reel 30 is blocked. In addition,
the reel 30 is urged downward by the urging force via the
locking member 60, and the reel 30 abuts against the annular
rib 22 so as not to move loosely inside the case 12.

[0058] As shown in FIG. 2 to FIG. 5, the recording tape
cartridge 10 is further provided with the clutch member 84
that serves as a release member that is operated from outside
the recording tape cartridge 10 when the state of locking of
the reel 30 by the locking member 60 is to be released. The
clutch member 84 is formed of a resin material such as polya-
mide (PA), polyacetal (POM) or the like. The clutch member
84 is disposed between the bottom portion 36 of the reel 30
and the locking member 60 so as to close off the penetrating
hole 50.

[0059] Describing this more specifically, the clutch mem-
ber 84 includes a clutch main body 86 formed in a substan-
tially circular shaft shape. An outer diameter of the clutch
main body 86, excluding a projecting portion 86 A described
below, is set to be slightly smaller than the inner diameter of
the penetrating hole 50. The projecting portion 86 A is formed
at an upper end portion of the clutch main body 86. The
projecting portion 86 A projects a little to the diametric direc-
tion outer side over the whole circumference of the clutch
main body 86. The metallic plate 96 that usually abuts against
the sliding protrusion portion 70 of the locking member 60 is
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mounted at an upper end face of the clutch main body 86, at
the diametric direction inner side relative to the projecting
portion 86A. Details of the structure of the metallic plate 96
are described below.

[0060] A hollowed cavity 86B that opens downward is
formed at an axial center portion of the clutch main body 86.
A flat lower end face around the hollowed cavity 86B serves
as a pushing surface 86C. As is described in detail below, the
clutch member 84 is a structure that, when the pushing sur-
face 86C is pushed upward, moves upward in opposition to
the urging force of the compression coil spring 82 and moves
the locking member 60 to the allowing position.

[0061] The clutch member 84 is also provided with rotation
restricting ribs 88 that project to the diametric direction outer
side relative to an outer periphery face of the projecting por-
tion 86A (of the clutch main body 86). Three of the rotation
restricting ribs 88 are provided, spaced equidistantly in the
circumferential direction of the clutch main body 86. Thus,
the rotation restricting ribs 88 are arranged in a radiating
pattern in plan view. The rotation restricting ribs 88 are
formed continuously over both an upper end face of the clutch
main body 86 and the outer periphery face of the projecting
portion 86A. Thus, the rotation restricting ribs 88 protrude
upward and to the diametric direction outer side.

[0062] The rotation restricting ribs 88 respectively enter
into rotation restricting slots (guide slots) 90 that are formed
at an inner edge portion of the clutch boss portion 52. The
rotation restricting slots 90 open upward at the upper end of
the clutch boss portion 52. Thus, the rotation restricting ribs
88 of the clutch member 84 are guided by the rotation restrict-
ing slots 90 and movement of the clutch member 84 in the
up-and-down direction is enabled.

[0063] When the clutch member 84 moves upward and the
locking member 60 is disposed at the allowing position, the
rotation restricting ribs 88 maintain the state in which the
rotation restricting ribs 88 enter into the rotation restricting
slots 90. Therefore, the clutch member 84 is a structure that
always rotates integrally with the reel 30.

[0064] The clutch member 84 is further provided with seat-
ing ribs 92 that function as a stopper portion for blocking a fall
from the reel hub 32 and allowing the metallic plate 96 to abut
against the locking member 60 disposed at the locking posi-
tion. Three of the seating ribs 92 are provided, at circumfer-
ential direction intermediate portions between the respective
rotation restricting ribs 88 of the clutch main body 86. Thus,
the seating ribs 92 are arranged in a radiating pattern in plan
view. The seating ribs 92 are formed continuously over both
the upper end face of the clutch main body 86 and the outer
periphery face of the projecting portion 86 A. Thus, the seat-
ing ribs 92 protrude upward and to the diametric direction
outer side.

[0065] The seating ribs 92 respectively enter into stopper
slots 94 that are formed at the inner edge portion of the clutch
boss portion 52. The stopper slots 94 open upward at the
upper end of the clutch boss portion 52. Lower portion upper
faces that close off lower end portions of the stopper slots 94
serve as stopper faces 94A. When the locking member 60 is
disposed at the locking position, the clutch member 84 is
positioned by the lower end faces of the seating ribs 92
abutting against the stopper faces 94A, such that the metallic
plate 96 is caused to abut against the sliding protrusion por-
tion 70 at usual times.

[0066] Thus, because the rotation restricting ribs 88 and the
seating ribs 92 are provided separately from one another, the
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clutch member 84 is a structure in which a guiding function
and a rotation restriction function are separated from a func-
tion of restricting movement in the axial direction of the reel
30.

[0067] The clutch member 84 includes the metallic plate 96
at the upper end face of the clutch main body 86, at the
diametric direction inner side relative to the rotation restrict-
ing ribs 88 and the seating ribs 92 (and the projecting portion
86A). The metallic plate 96 is punched from a flat sheet of
stainless steel by pressing using a punch and die. Thus, the
metallic plate 96 is formed in a flat disc shape that includes
hole portions 98 and countersink portions 98A, which are
described below.

[0068] Three of the hole portions 98 are formed in the
metallic plate 96, spaced equidistantly in the circumferential
direction of the metallic plate 96. The hole portions 98 pen-
etrate through the metallic plate 96 in the plate thickness
direction thereof. The countersink portions 98 A are formed at
inner edge portions at the upper sides of the hole portions 98.
The countersink portions 98 A have larger diameters than the
hole portions 98. As shown in FIG. 6 and FIG. 7, the metallic
plate 96 is integrally mounted in the upper end face of the
clutch main body 86 by insert-molding.

[0069] To describe this in detail, a die 100 that molds the
clutch member 84 includes a core 102 and a cavity 104. A
circular shaft-shaped cavity portion 104 A (or possibly a pen-
etrating hole with a circular shape in plan view) is formed in
the cavity 104. When the metallic plate 96 has been placed
inside the die 100, a central portion (an axial center portion)
of an upper face of the metallic plate 96 is prevented from
coming into contact with the cavity 104 (i.e., the die 100) by
the cavity portion 104A.

[0070] That is, a circular region of the upper face of the
metallic plate 96 placed in the die 100, which region faces the
cavity portion 104A, becomes the touching surface 96A
against which the sliding protrusion portion 70 of the locking
member 60 abuts (touches). Accordingly, an inner diameter of
the cavity portion 104 A is set to a larger diameter than the
distal end portion of the sliding protrusion portion 70, but is
set to a size that does not extend to diametric direction inner
side end portions of the hole portions 98.

[0071] It is desirable if the central portion (axial center
portion) of the upper face of the metallic plate 96, which is to
say the touching surface 96A of the metallic plate 96 that
faces the cavity portion 104 A, is finished to a mirror surface
by machine processing (grinding, polishing), plating, coating
or the like. To be specific, a surface roughness of the touching
surface 96 A of the metallic plate 96 is, for example, desirably
within a range of arithmetic mean roughness (Ra) of 0.01 pm
to 0.3 um, and more desirably in a range from 0.01 um to 0.1
pm.

[0072] A plate thickness of the metallic plate 96 is in a
range from 0.05 mm to 0.7 mm, is preferably in a range from
0.1 mm to 0.5 mm, and is more preferably in a range from 0.2
mm to 0.3 mm. The numerical range of the plate thickness of
the metallic plate 96 is specified to strike a balance between
reducing plate thickness, which is desired to assure a release
stroke of the locking member 60 by the clutch member 84,
and preventing bending, which is desired in regard to assur-
ance of dimensional precision and ease of assembly.

[0073] Inaccordance with the metallic plate 96 and the die
100 with the structures described above, the clutch member
84 is molded as follows. First, the metallic plate 96 is placed
inside the die 100. At this time, the metallic plate 96 is dis-
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posed in the die 100 in a state in which a portion of the upper
face of the metallic plate 96 that is to be exposed from the
clutch main body 86, which portion excludes the touching
surface 96A, is in contact with the cavity 104 and an upper
face side portion of an outer periphery face of the metallic
plate 96 is positioned and retained by the cavity 104 (an
arranging step).

[0074] Then, a molten resin material such as PA, POM or
the like is charged into the die 100 through a gate 102A
formed in the core 102. Thus, the clutch main body 86 in
whose upper end face the metallic plate 96 is integrally
mounted, by the resin material entering the hole portions 98
(and the countersink portions 98A) and solidifying, is molded
(a molding step).

[0075] Dimensional precision of the molded product is
higher at portions closer to the gate 102A. Therefore, it is
desirable for the gate 102A to be provided at a location close
to the metallic plate 96. In the case of the clutch member 84,
the gate 102A is provided at, as an example, a bottom face of
the interior of the hollowed cavity 86B. Thus, in the case of
the clutch member 84, a gate mark G is formed at the bottom
face of the interior of the hollowed cavity 86B (see FIG. 2 and
FIG. 8).

[0076] Ina statein which the rotation restricting ribs 88 and
seating ribs 92 of the clutch member 84 that has been molded
in this manner are inserted into the respectively different
rotation restricting slots 90 and stopper slots 94, the clutch
main body 86 of the clutch member 84 is inserted through the
penetrating hole 50 and the through-hole 54A. Hence, at
usual times, the seating ribs 92 are retained in a state of
abutting against the stopper faces 94A by the urging force of
the compression coil spring 82 that acts thereon via the lock-
ing member 60. In this state, the lower end faces of the
rotation restricting ribs 88 are slightly separated from the
bottom faces of the rotation restricting slots 90.

[0077] Further, in this state, the upper portion of the clutch
member 84 and the clutch boss portion 52 enter into the tube
portion 62A of the locking member 60. With the clutch boss
portion 52, the tube portion 62A forms a labyrinthine struc-
ture such that the ingression of dust through the penetrating
hole 50 into the reel hub 32 (the case 12) is suppressed. In
addition, while there is no functional need for the seating ribs
92 to enter into the stopper slots 94, the ingression of dust into
the reel hub 32 is suppressed by the seating ribs 92 entering
the stopper slots 94.

[0078] As illustrated in FIG. 2 and FIG. 3, in association
with an operation of the reel gear 42 meshing with the driving
gear 108 provided at the rotary shaft 106 that serves as an
operation member at a drive device, the pushing surface 86C
of'the clutch member 84 is pushed by a release surface 114A
of'the rotary shaft 106 and moves upward. Thus, in the state in
which the reel gear 42 is meshed with the driving gear 108, the
clutch member 84 is kept in the state in which the pushing
surface 86C abuts against the release surface 114A, and the
locking member 60 is retained at the allowing position.

[0079] During rotation of the reel 30, there is no relative
rotation between the clutch member 84 rotating integrally
with the reel 30 and the rotary shaft 106 driving the reel 30.
However, the clutch member 84 and the locking member 60
that is non-rotatable relative to the case 12 relatively rotate.
Therefore, the touching surface 96 A of the metallic plate 96
and the distal end of the sliding protrusion portion 70 are in
sliding contact with one another.
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[0080] A holding bolt 112 is provided at the rotary shaft
106. An upper end face of a head portion 114 of the holding
bolt 112 serves as the release surface 114 A that abuts against
the pushing surface 86C of the clutch member 84. A height of
the release surface 114A may be adjusted by changes to a
threading amount of the holding bolt 112 in a threaded hole.
[0081] A magnet 110 is provided at the rotary shaft 106, for
attracting and retaining the reel plate 54. The release surface
114A is finished to a flatness equal to or flatter than an upper
face of the magnet 110. Thus, a structure is formed in which
a position of the release surface 114 A relative to the pushing
surface 86C is positioned in the axial direction of the reel 30
and the attitude of the clutch member 84 whose pushing
surface 86C is being pushed by the release surface 114A is
stable.

[0082] Now, operations of the recording tape cartridge 10
structured as described above are described.

[0083] At times of non-use of the recording tape cartridge
10, the locking member 60 is disposed at the locking position
by the urging force of the compression coil spring 82, and the
braking gear 66 is meshed with the engaging gear 44. There-
fore, rotation of the reel 30 relative to the case 12 is blocked.
At these times, the reel gear 42 of the reel 30 is exposed
through the gear aperture 20, and the clutch main body 86 of
the clutch member 84 is inserted through the penetrating hole
50 and the through-hole 54 A and faces the gear aperture 20.
[0084] When the magnetic tape T is to be used, the record-
ing tape cartridge 10 is loaded in the direction of arrow A into
a bucket (not shown in the drawings) of a drive device. When
the recording tape cartridge 10 has been loaded in the bucket
to a predetermined depth, the bucket descends. The rotary
shaft 106 of the drive device relatively moves toward the gear
aperture 20 of the case 12 and retains the reel 30.

[0085] Tobe specific, the magnet 110 ofthe rotary shaft 106
attracts and retains the reel plate 54 without contact therewith,
and the driving gear 108 meshes with the reel gear 42 which
is exposed through the gear aperture 20. In association with
this meshing of the reel gear 42 with the driving gear 108, the
release surface 114A is abutted against the pushing surface
86C of the clutch member 84 and the rotary shaft 106 pushes
the clutch member 84 upward.

[0086] Accordingly, the clutch member 84 is moved to the
upper side in the axial direction of the reel 30 in opposition to
the urging force of the compression coil spring 82 by this
pushing force, while the rotation restricting ribs 88 of the
clutch member 84 are guided by the rotation restricting slots
90. As a result, the locking member 60 that is abutting against
the metallic plate 96 of the clutch member 84 at the sliding
protrusion portion 70 moves upward, and the meshing
between the braking gear 66 ofthe locking member 60 and the
engaging gear 44 is released.

[0087] When the rotary shaft 106 relatively moves further
upward, the reel 30 is lifted upward together with the clutch
member 84 and the locking member 60 against the urging
force of the compression coil spring 82. When the locking
member 60 reaches the allowing position, the lower flange 38
is separated from the annular rib 22. In this manner, the reel 30
rises inside the case 12 and becomes rotatable in a state of
non-contact with the inner faces of the case 12.

[0088] The respective positioning pins of the drive device
enter into the positioning holes 24 and 26 of the case 12 when
the recording tape cartridge 10 descends in the drive device,
and the positioning surfaces of the drive device abut against
the positioning surfaces 24A and 26A of the case 12. Thus,
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the recording tape cartridge 10 is positioned in the horizontal
directions and the vertical direction relative to the drive
device.

[0089] Correspondingly, a pull-out pin (not shown in the
drawings) of the pull-out member of the drive device is
engaged with the engaging slot portion 28A of the leader
block 28, and the leader block 28 is disengaged from the case
12 and guided to the take-up reel of the drive device. The
leader block 28 is fitted into the take-up reel and the circular
arc face 28B structures a portion of the take-up surface onto
which the magnetic tape T is to be taken up.

[0090] In this state, when the leader block 28 rotates inte-
grally with the take-up reel, the magnetic tape T is taken up
onto a reel hub of the take-up reel while being pulled out from
the case 12 through the aperture 18. At this time, the reel 30 of
the recording tape cartridge 10 is rotated in synchrony with
the take-up reel by rotary force of the rotary shaft 106, which
is transmitted by the driving gear 108 that is meshed with the
reel gear 42.

[0091] Data is recorded onto the magnetic tape T and/or
data recorded on the magnetic tape T is replayed by a record-
ing/replay head that is disposed along a predetermined tape
path in the drive device. At this time, the sliding protrusion
portion 70 of the locking member 60, of which rotation rela-
tive to the case 12 is blocked, slidingly contacts the metallic
plate 96 of the clutch member 84 that is rotating relative to the
case 12 together with the reel 30.

[0092] That is, the distal end of the sliding protrusion por-
tion 70 that is constituted of the resin material abuts against
the touching surface 96 A of the metallic plate 96. Therefore,
even if a rotation speed of the reel 30 (a conveyance speed of
the magnetic tape T) is increased in order to shorten access
times to desired recording positions and data, wear of the
sliding protrusion portion 70 that is sliding in accordance
with the rotation of the reel 30 is suppressed compared to a
clutch member (not shown in the drawings) that does not
include the metallic plate 96.

[0093] During the molding of the clutch member 84,
because the die 100 (the cavity 104) makes contact with the
upper surface of the metallic plate 96 excluding the touching
surface 96A, annular contact damage S is formed. However,
because the die 100 (the cavity 104) does not make contact
with the touching surface 96 A of the metallic plate 96, contact
damage S is not formed by contact with the die 100 at the
touching surface 96 A (see FIG. 6).

[0094] Therefore, during the rotation of the reel 30, disor-
der in the behavior of the clutch member 84 relative to the
sliding protrusion portion 70 of the locking member 60 is
suppressed or prevented, and occurrences of the sliding pro-
trusion portion 70 of the locking member 60 receiving, for
example, diametric direction force components from the
touching surface 96A of the metallic plate 96 are suppressed
or prevented. Consequently, the production of noise during
the rotation of the reel 30 may be suppressed or prevented.
[0095] In particular, if the surface roughness of the touch-
ing surface 96 A of the metallic plate 96 is an arithmetic mean
roughness of not more than 0.3 pm, and desirably not more
than 0.1 um, disorder in the behavior of the clutch member 84
may be further suppressed or prevented. Thus, the production
of noise during the rotation of the reel 30 may be even more
effectively suppressed or prevented.

[0096] Moreover, with this structure in which the contact
damage S is not formed at the touching surface 96A of the
metallic plate 96 (the structure in which the surface roughness
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of'the touching surface 96A is an arithmetic mean roughness
01'0.3 pm or less), there is an advantage in that the material of
the metallic plate 96 need not be limited to expensive stainless
steel. That is, the metallic plate 96 may be fabricated of a
metallic material that is cheaper than stainless steel while
keeping production quality reliable, and costs relating to the
metallic plate 96 may be reduced.

[0097] Then, when the magnetic tape T has been wound
back to the reel 30 and the leader block 28 is retained in the
vicinity of the aperture 18 of the case 12, the bucket in which
the recording tape cartridge 10 is loaded ascends. Corre-
spondingly, the meshing between the reel gear 42 and the
driving gear 108 is released, the abutting of the release surface
114 A against the pushing surface 86C of the clutch member
84 is released, and the clutch member 84 is moved downward
together with the locking member 60 by the urging force of
the compression coil spring 82.

[0098] Consequently, the seating ribs 92 of the clutch mem-
ber 84 abut against the stopper faces 94 A and the braking gear
66 of the locking member 60 meshes with the engaging gear
44. That is, the locking member 60 returns to the locking
position that blocks rotation of the reel 30 relative to the case
12. Meanwhile, in association with the operation in which the
locking member 60 and the clutch member 84 are moved by
the urging force of the compression coil spring 82, the reel 30
also moves downward and returns to the initial state in which
the lower flange 38 abuts against the annular rib 22 while the
reel gear 42 is exposed through the gear aperture 20. In this
state, the recording tape cartridge 10 is ejected from the
bucket.

[0099] While the operation of the recording tape cartridge
10 relating to the present exemplary embodiment is as
described above, the clutch member 84 may have a structure
in which, as illustrated in FIG. 8, half or more of the metallic
plate 96 protrudes in the thickness direction thereof from the
upper end face of the clutch main body 86. That is, in the
arranging step, it may be that a portion of the outer periphery
face of the metallic plate 96 that is half or more of the thick-
ness is retained by the cavity 104 (of the die 100).

[0100] Inthis case, because aregion of the interior of the die
100 that retains the metallic plate 96 may be increased, the
metallic plate 96 may be positioned and retained more accu-
rately. As a result, production quality of the clutch member 84
in which the metallic plate 96 is integrally mounted by the
insert-molding may be made more reliable.

[0101] Further, as illustrated in FIG. 9, the clutch member
84 may have a structure in which the metallic plate 96
includes a sunken portion 97, at which a central portion (an
axial center portion) of the metallic plate 96 is sunk down-
ward, and this metallic plate 96 is integrally mounted in the
upper end face of the clutch main body 86 by the insert-
molding. In the case of this metallic plate 96, a bottom face
inside the sunken portion 97 serves as the circular touching
surface 96 A with a larger diameter than the distal end portion
of the sliding protrusion portion 70.

[0102] Inthe caseofthis metallic plate 96, even if the cavity
portion 104A (or a penetrating hole) is not formed in the
cavity 104, only the upper face excluding the sunken portion
97 makes contact with the cavity 104 (the die 100) when the
metallic plate 96 is placed in the die 100; the touching surface
96A inside the sunken portion 97 does not make contact with
the cavity 104 (the die 100). Thus, with this metallic plate 96,
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the formation of contact damage S at the touching surface
96 A may be avoided without a design change of the shape of
the die 100 (the cavity 104).

[0103] Hereabove, the molding method of the clutch mem-
ber 84 and the recording tape cartridge 10 according to the
present exemplary embodiment have been described in accor-
dance with the drawings. However, the molding method of the
clutch member 84 and the recording tape cartridge 10 accord-
ing to the present exemplary embodiment are not limited by
the drawings. Suitable design modifications may be applied
within a scope not deviating from the gist of the present
invention.

[0104] For example, the metallic plate 96 is not limited to a
circular shape (a disc shape) but may be formed in a square
shape, an equilateral triangle shape or the like. Further, a
method of fabricating (machining) the metallic plate 96 is not
particularly limited. That is, the metallic plate 96 is not lim-
ited to a structure that is formed by punching.

[0105] Although not shown in the drawings, the metallic
plate 96 may be a structure that is mounted by insert-molding
in an alternative release member such as, for example, a
release pad with a substantially triangular shape in plan view
in which three release projections protrude from above the
reel gear 42, or the like. In the case of a release pad, a plane
joining the three release projections serves as the pushing
surface.

[0106] The recording tape cartridge 10 according to the
present exemplary embodiment is a structure that includes the
leader block 28 to serve as the leader member. However, this
is not limiting. As examples, although not shown in the draw-
ings, a structure that includes a leader pin with a substantially
circular rod shape or a structure that includes a covering
member that opens and closes the aperture 18 (a sliding door
that moves along a predetermined straight line or circular arc,
or the like) may be formed.

[0107] The present exemplary embodiment has a structure
in which the magnetic tape T is used as the recording tape, but
this is not limiting. It is sufficient to understand the recording
tape as being an information recording/replaying medium in
a long, narrow tape shape at which data may be recorded and
recorded data may be replayed. The recording tape cartridge
10 according to the present exemplary embodiment is obvi-
ously applicable to recording tapes of any recording/replay
format.

What is claimed is:

1. A release member molding method for mounting a
metallic plate in a main body of a release member by insert-
molding, the release member being provided to be integrally
rotatable with a reel accommodated in a case, and the release
member moving a locking member from a locking position at
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which the locking member locks rotation of the reel to an
allowing position at which the locking member allows rota-
tion of the reel,
the release member molding method comprising:
arranging the metallic plate in a die, the die contacting a
portion of the metallic plate that excludes a touching
surface, at which touching surface the metallic plate
touches a sliding protrusion portion of the locking
member, and the die not contacting the touching sur-
face of the metallic plate; and

charging a resin material into the die in which the metal-
lic plate has been arranged, and molding the main
body in which the metallic plate is mounted.

2. The release member molding method according to claim
1, wherein a portion of an outer periphery face of the metallic
plate that is at least half of a thickness of the metallic plate is
retained by the die.

3. A recording tape cartridge comprising:

a reel at which a recording tape is wound onto a reel hub
whose shape is a circular tube with a bottom portion, the
reel being rotatably accommodated in a case;

a locking member that is provided in the reel hub to be
movable in a reel axial direction, the locking member
being capable of attaining a locking position at which
the locking member locks rotation of the reel and an
allowing position at which the locking member allows
rotation of the reel relative to the case;

a release member that is provided in the reel hub to be
rotatable integrally with the reel, the release member
moving the locking member from the locking position to
the allowing position when the release member is
pushed from an outer side of the case;

a sliding protrusion portion that protrudes from the locking
member toward a side at which the release member is
disposed; and

ametallic plate that is provided by insert-molding in a main
body of the release member, contact damage from a die
not being formed at a touching surface of the metallic
plate, at which touching surface the metallic plate
touches a distal end of the sliding protrusion portion, and
contact damage from the die being formed at a portion of
the metallic plate that is exposed from the main body,
which portion excludes the touching surface.

4. The recording tape cartridge according to claim 3,
wherein a hollowed cavity that opens to the outer side of the
case is formed at an axial center portion of the release mem-
ber, and a gate mark of the insert-molding is formed at a
bottom face of the hollowed cavity.
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