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(57) ABSTRACT

An information recording system includes a case, a head
provided inside the case, a recording tape that travels inside
the case due to rotation of a pair of reels that are provided
inside the case, with at least one of information writing or
information reading performed to or from the recording tape
by the head while the recording tape is in contact with the
head, a drive mechanism that drives the head between an
in-use position contacting the recording tape and a cleaning
position separated from the in-use position, and a cleaning
device that is provided inside the case, and that cleans the
head when positioned in the cleaning position by rubbing
against the head in a direction different from a direction of
movement of the head from the in-use position to the cleaning
position.
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INFORMATION RECORDING SYSTEM AND
MAGAZINE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation application of
International Application No. PCT/JP/2012/051558, filed on
Jan. 25, 2012, the disclosure of which is incorporated herein
by reference in its entirety. Further, this application claims
priority over Japanese Patent Application No. 2011-032184,
filedon Feb. 17,2011, the disclosure of which is incorporated
herein by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an information
recording system in which a recording tape is wound onto a
pair of reels inside a case, and to a magazine used during the
manufacture of the information recording system.

[0004] 2. Related Art

[0005] Technology is known in which a fixed head, dis-
posed at a position that a tape passes by so as to make sliding
contact with the tape during recording and reproduction, is
moved by rotation to a specific position during cleaning, and
a cleaning pad makes sliding contact with the head at this
specific position (see, for example, Japanese Patent Applica-
tion Laid-Open (JP-A) No. 6-195650).

[0006] Inthetechnology described above, limitations such
as a short cleaning stroke arise due to the cleaning pad making
sliding contact with the head accompanying rotational
motion of the head.

SUMMARY

[0007] The present invention relates to an information
recording system that can perform good cleaning of a head in
a configuration in which a recording tape travels between a
pair of reels that are provided inside a case, and also relates to
a magazine used during the manufacture of the information
recording system.

[0008] A first aspect of the present invention is an informa-
tion recording system that includes: a case; a head provided
inside the case; a recording tape that travels inside the case
due to rotation of a pair of reels that are provided inside the
case, with at least one of information writing or information
reading performed to or from the recording tape by the head
while the recording tape is in contact with the head; a drive
mechanism that drives the head between an in-use position
contacting the recording tape and a cleaning position sepa-
rated from the in-use position; and a cleaning device that is
provided inside the case, and that cleans the head when posi-
tioned in the cleaning position by rubbing against the head in
a direction different from a direction of movement of the head
from the in-use position to the cleaning position.

[0009] In the information recording system of the first
aspect, the recording tape travels due to rotation of the pair of
reels during information writing or information reading to or
from the recording tape. The head performs writing of infor-
mation to the recording tape or reading of information that has
been written to the recording tape while positioned at the
in-use position and in contact with the travelling recording
tape. In order to clean the head, the head is moved from the
in-use position to the cleaning position by the drive mecha-
nism, or is maintained in a state positioned in the cleaning
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position. At the cleaning position, the head is cleaned by the
cleaning device while being rubbed against in a different
direction to the direction of movement between the in-use
position and the cleaning position.

[0010] In the present information recording system, since
the cleaning device is disposed inside the case, the head can
be cleaned even in the configuration in which the pair of reels
and the head are provided inside the case. Since the move-
ment direction of the head is different to the cleaning direc-
tion, in other words, since the cleaning operation is indepen-
dent of the moving operation of the head, the range and
stroke, for example, when cleaning the head are not restricted
by the movement (the range and stroke) between the in-use
position and the cleaning position of the head.

[0011] The information recording system of the first aspect
accordingly enables good cleaning of the head in the configu-
ration in which the recording tape travels between the pair of
reels provided inside the case.

[0012] A second aspect of the present invention is an infor-
mation recording system of the first aspect wherein the clean-
ing device is disposed on one width direction side of the
recording tape with respect to the head that is positioned in the
in-use position; and the cleaning device cleans the head by
rubbing against the head in a direction along a travel direction
of the recording tape.

[0013] In the information recording system of the second
aspect, the head is switched between the in-use position and
the cleaning position by an operation including a moving
operation in the recording tape width direction. The head
positioned at the cleaning position is cleaned as the cleaning
device is rubbed against the head in the direction along the
travel direction of the recording tape. The range and stroke,
for example, during cleaning of the head are not restricted by
the travel path of the recording tape, since the cleaning direc-
tion by the cleaning device is not a direction that intersects
with the travel direction of the recording tape. In other words,
the cleaning range and stroke of the head are secured in the
limited space inside the case, contributing to making the
device more compact.

[0014] A third aspect of the present invention is an infor-
mation recording system of the first aspect or second aspect
further including a separating mechanism that separates the
head from the recording tape in a thickness direction of the
recording tape before driving the head between the in-use
position and the cleaning position.

[0015] In the information recording system of the third
aspect, the separating mechanism separates the head and the
recording tape in the recording tape thickness direction on
movement of the head by the drive mechanism. The recording
tape is accordingly protected from the moving head.

[0016] A fourth aspect of the present invention is an infor-
mation recording system of any one of the first aspect to the
third aspect further including a retention unit that retains the
head in the cleaning position except in cases in which at least
one of information writing or information reading is being
performed to or from the recording tape by the head.

[0017] In the information recording system of the fourth
aspect, the head does not make contact with the travelling
recording tape except for in cases of performing information
writing or information reading to or from the recording tape.
The head is accordingly prevented from becoming dirty due
to rubbing against the recording tape, contributing to a reduc-
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tion in the number of times of cleaning. The retention unit
may be configured so as to also be in charge of the drive
mechanism.

[0018] A fifth aspect of the present invention is an informa-
tion recording system of any one of the first aspect to the
fourth aspect: the cleaning device includes a cleaning mem-
ber, and a drive unit that moves the cleaning member along a
travel path of the recording tape in a state in which the clean-
ing member is in contact with the head; and the cleaning
member is replaceable from outside of the case due to the
cleaning member being detachably mounted to the drive unit.

[0019] In the information recording system of the fifth
aspect, the cleaning member configuring the cleaning device
is detachably mounted to the drive unit that is an element of
the case of the cleaning device. A cleaning member that has
been used up through cleaning of the head can be replaced
with a new cleaning member.

[0020] A sixth aspect of the present invention is an infor-
mation recording system of the fifth aspect, wherein the
cleaning member includes a cleaning tape, a pair of winding
shafts that take up and feed out the cleaning tape, and a
retaining member that retains the pair of winding shafts; and
the drive unit of the cleaning device is provided at the case and
drives one of the winding shafts, and the cleaning device
further includes a support shaft that rotatably supports the
other of the winding shafts.

[0021] In the information recording system of the sixth
aspect, after removing a used-up cleaning member, a new
cleaning member is mounted to the case (information record-
ing system) by coupling one of the pair of winding shafts to
the drive unit, and coupling the other winding shaft to the
support shaft. The cleaning member is accordingly replaced.

[0022] A seventh aspect of the present invention is an infor-
mation recording system of the fifth aspect, wherein the
cleaning member includes a cleaning tape, a winding shaft
that takes up and feeds out the cleaning tape, a leader member
provided at a leading end of the cleaning tape, and a retaining
member that retains the winding shaft and the leader member;
the cleaning device includes a support shaft thatis provided at
the case and rotatably supports the winding shaft; and the
drive unit of the cleaning device rotates a drive shaft at which
the leader member is mounted

[0023] In the information recording system of the seventh
aspect, after removing a used-up cleaning member, once the
winding shaft of a new cleaning member has been coupled to
the support shaft, the leader member is mounted to the drive
shaft. The cleaning member is thereby mounted to the case
(information recording system), and the cleaning member is
replaced.

[0024] An eighth aspect of the present invention is a maga-
zine that includes: a pair of reels to which a common record-
ing tape is coupled so as to be capable of being taken up and
fed out; a cleaning member that cleans a head that is provided
at an information recording system and performs at least one
out of information writing or information reading to or from
the recording tape while the recording tape is in contact with
the head; an upper cartridge that retains the pair of reels and
the cleaning member at predetermined positions so that the
pair of reels and the cleaning member are transferred to the
information recording system at the predetermined positions;
and a lower cartridge that is detachably mounted at the upper
cartridge, and that houses the pair of reels and the cleaning
member between the lower cartridge and the upper cartridge.

Nov. 14,2013

[0025] The magazine of the eighth aspect is used during
assembly of the pair of reels to a case of the information
recording system. More specifically, after the lower cartridge
of the magazine has been removed from the upper cartridge
and the upper cartridge has been set on a receiving portion of
the information recording system, the pair of reels and the
cleaning member are positioned at the respective transfer
positions with respect to the receiving portion of the informa-
tion recording system. In this state, the pair of reels and the
cleaning member are transferred to the information recording
system, and a retained state of the pair of reels and the clean-
ing member to the upper cartridge is released. The pair of
reels and the cleaning member can accordingly be easily
assembled to the receiving portion of the information record-
ing system. That is to say, the manufacture of the information
recording system is simplified.

[0026] As explained above, the information recording sys-
tem according to the aspects enables good cleaning of the
head in a configuration in which the recording tape travels
between the pair of reels provided inside the case.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Detailed explanation follows regarding exemplary
embodiments of the present invention, with reference to the
following drawings.

[0028] FIG. 1 is a perspective view illustrating an overall
schematic configuration of an information recording system
according to an exemplary embodiment.

[0029] FIG. 2 is a perspective view illustrating the infor-
mation recording system according to the exemplary embodi-
ment in a state in which a cleaning tape assembly has been
removed.

[0030] FIG. 3 is a cross-section schematically illustrating a
portion inside the information recording system according to
the exemplary embodiment.

[0031] FIG. 4A is a diagram to explain operation of a tape
separating mechanism configuring the information recording
system according to the exemplary embodiment, and is a plan
view schematically illustrating a state in which a recording
tape is positioned at a read-write position.

[0032] FIG. 4B is a diagram to explain operation of the tape
separating mechanism configuring the information recording
system according to the exemplary embodiment, and is a plan
view schematically illustrating a state in which a recording
tape is positioned at a separation position.

[0033] FIG. 5 is a perspective view illustrating a state in
which a magnetic head configuring the information recording
system according to the exemplary embodiment is positioned
at an in-use position.

[0034] FIG. 6 is a perspective view illustrating a state in
which the magnetic head configuring the information record-
ing system according to the exemplary embodiment is posi-
tioned at a cleaning position.

[0035] FIG. 7A is a diagram illustrating a position where
the magnetic head configuring the information recording sys-
tem according to the exemplary embodiment is retained by a
head drive device, and is a side view schematically illustrating
a state in which the magnetic head is retained at an in-use
position.

[0036] FIG. 7B is a diagram illustrating a position where
the magnetic head configuring an information recording sys-
tem according to the exemplary embodiment is retained by
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the head drive device, and is a side view schematically illus-
trating a state in which the magnetic head is retained at a
cleaning position.

[0037] FIG. 8 is a plan view schematically illustrating a
cleaning tape assembly and an insertion hole that configure
the information recording system according to the exemplary
embodiment.

[0038] FIG. 9A is a diagram illustrating a magazine used
during manufacture of the information recording system
according to the exemplary embodiment, and is a cross-sec-
tion schematically illustrating a state in which the magazine
has been conveyed to a position of assembly to a mechanism
section.

[0039] FIG. 9B is a diagram illustrating a magazine used
during manufacture of the information recording system
according to the exemplary embodiment, and is a cross-sec-
tion schematically illustrating a process in which the maga-
zine is used to assemble reels and a cleaning tape assembly to
the mechanism section.

[0040] FIG. 10 is a plan view schematically illustrating a
cleaning tape assembly and an insertion hole according to a
modified example of an information recording system
according to an exemplary embodiment.

DETAILED DESCRIPTION

[0041] Explanation follows regarding an information
recording system 10 according to an exemplary embodiment,
with reference to FIG. 1 to FIG. 9B. For ease of explanation,
in FIG. 2 the arrow UP indicates an upwards direction, and the
arrow DN indicates a downwards direction.

[0042] Outline of the Overall Configuration of the Infor-
mation Recording System

[0043] As shown in FIG. 1, the information recording sys-
tem 10 is provided with a case 12, and a pair of reels 14, 16
housed inside the case 12. The case 12 is not formed with an
opening portion for a user to take out and put in the reels 14,
16, and the reels 14, 16 are housed inside the case 12 at all
times, including during recording or reproduction of infor-
mation, and during storage.

[0044] A recording tape T such as a magnetic tape serving
as an information recording and reproduction medium is
wound onto the reel 14 such that it is capable of being fed out.
An end portion of the recording tape T is connected to the reel
16 so as to be capable of being taken up. In the information
recording system 10, the recording tape T that has been fed
out from the reel 14 that rotates about a rotation axis aligned
along an up-down direction is taken up by the reel 16 that
rotates about a rotation axis aligned along the up-down direc-
tion. The recording tape T can also be wound back from the
reel 16 onto the reel 14. Namely, the reel 14 configures a reel
that feeds out the recording tape T, and the reel 16 configures
a reel that takes up the recording tape T. The recording tape T
is wound in opposite directions onto the reel 14 and the reel
16.

[0045] As shown in FIG. 3, the reels 14, 16 are joined and
are fixed to rotation members 14A, 16A that are provided
inside the case 12 so as to rotate as a unit with the rotation
members 14A, 16A. FIG. 3 is a cross-section schematically
illustrating a portion of the information recording system 10.
The rotation members 14A, 16A are coupled directly to
motors, not shown in the drawings, which are disposed
directly beneath the respective rotation members 14A, 16A.
The rotation members 14A, 16 A are driven to rotate synchro-
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nously such that a travelling speed of the recording tape T
which passes by a magnetic head 20, described later, is sub-
stantially uniform.

[0046] As shown in FIG. 4A and FIG. 4B, plural tape
guides 18 are provided inside the case 12. The plural tape
guides 18 define the travel path of the recording tape T inside
the case 12. The magnetic head 20 serving as a head is
provided at a central portion (a portion between two adjacent
tape guides 18) of the travel path of the recording tape T inside
the case 12 that is defined by the plural tape guides 18. The
magnetic head 20 is configured so as to perform at least one of
recording (writing) of information to the recording tape T or
reproduction (reading) of information that is recorded on the
recording tape T.

[0047] Intheinformation recording system 10 according to
the present exemplary embodiment, the magnetic head 20 is
configured so as to be capable of performing information
recording to the recording tape T and reproduction of existing
previous information on the recording tape T while making
sliding contact with the recording tape T that is travelling on
the travel path. Accordingly, the information recording sys-
tem 10 is configured such that recording and reproduction of
information of the recording tape T can be performed within
the recording capacity of the inbuilt recording tape T without
exchanging the recording tape T (i.e., the reels 14, 16 on
which the recording tape T is wound).

[0048] The information recording system 10, in which the
recording tape T is not taken in and out of the case 12, is
inbuilt with a cleaning device 22 that cleans the magnetic
head 20 inside the case 12. The cleaning device 22 is disposed
inside the case 12 at adifferent position to the position (in-use
position) at which the recording and reproduction of infor-
mation to and from the recording tape T is performed by the
magnetic head 20. The information recording system 10 is
therefore provided with a head drive device 24 serving as a
drive mechanism that drives the magnetic head 20 between
the in-use position and the position where cleaning is per-
formed by the cleaning device 22 (referred to below as a
cleaning position). The information recording system 10 is
further provided with a tape separating mechanism 26 serving
as a separating mechanism that separates (retract) the record-
ing tape T when the magnetic head 20 is moved by the head
drive device 24. More specific explanation thereof is given
below.

[0049] Cleaning Device Configuration

[0050] The cleaning device 22 is disposed at an upper side
that is one width direction side of the recording tape T with
respect to the magnetic head 20 (the recording tape T travel
path) so as not to overlap with the recording tape T, as shown
in FIG. 3 and FIG. 5 to FIG. 7. The cleaning device 22
includes a cleaning tape assembly 28 serving as a replaceable
cleaning member, and a case 12 side supporting drive mecha-
nism 32 that drives a cleaning tape 30 of the cleaning tape
assembly 28.

[0051] As shown in FIG. 2 and FIG. 8, the cleaning tape
assembly 28 includes a feed-out roll 34 serving as one of a
pair of winding shafts, and a take-up roll 36 also serving as the
other of the pair of winding shafts. The cleaning tape 30 is
wound onto the feed-out roll 34 such that it can be fed out, and
one end of the cleaning tape 30 is coupled to the take-up roll
36 such that it can be taken up.

[0052] The feed-out roll 34 and the take-up roll 36 are
supported at respective support shafts 34A, 36 A by a holder
38 that serves as a retaining member, so as to be rotatable
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about rotation axes disposed along the up-down direction.
Although omitted from the drawings, the holder 38 may be
provided with tape guides on the feed-out roll 34 side and the
take-up roll 36 side respectively in order to give the cleaning
tape 30 a uniform travel path regardless of the amount of the
cleaning tape 30 that has been fed out from the feed-out roll
34. Such tape guides may also be provided on the case 12. It
is also possible to make configuration whereby contact can be
avoided between the cleaning tape 30 and the magnetic head
20 moving between the in-use position and the cleaning posi-
tion by configuring tape guides on the case 12 with a movable
structure as that of the tape separating mechanism 26 (de-
scribed later).

[0053] The cleaning tape assembly 28 is assembled such
that at least the feed-out roll 34, the take-up roll 36 and the
cleaning tape 30 are positioned inside the case 12 through an
insertion hole 40 that is formed in an upper wall 12U of the
case 12. The insertion hole 40 is configured such that it is
opened and closed by a cover 41 provided to the upper wall
12U of'the case 12. An auxiliary hole portion 40A is provided
contiguously to the insertion hole 40 to allow access to a back
face of the holder 38 with for example a finger or a tool in an
open state of the cover 41 of the insertion hole 40.

[0054] As shown in FIG. 3, the case 12 is provided with a
support shaft 42 that supports the feed-out roll 34 of the
mounted cleaning tape assembly 28 so as to rotate freely
about an axis disposed along the up-down direction, and a
drive shaft 44 that is coupled to the take-up roll 36 so as to be
capable of transmitting rotation to the take-up roll 36. The
support shaft 42 and the drive shaft 44 configure main por-
tions of the supporting drive mechanism 32 provided on the
case 12 side. The drive shaft 44 is configured to be driven to
rotate by a drive motor, not shown in the drawings, and
corresponds to a drive unit of the present exemplary embodi-
ment.

[0055] The feed-out roll 34 is mounted and demounted to
the support shaft 42 by relative movement in the up-down
direction between the support shaft 42 and the feed-out roll
34. The take-up roll 36 is mounted and demounted to the drive
shaft 44 by relative movement in the up-down direction
between the drive shaft 44 and the take-up roll 36. The shape
of the outer edge of the insertion hole 40 is determined such
that the feed-out roll 34 and the take-up roll 36 can be
mounted and demounted to the support shaft 42 and the drive
shaft 44 by up-and-down insertion or removal of the cleaning
tape assembly 28 to or from the insertion hole 40 of the case
12 in a state in which an anchored state provided by the
anchoring structure mentioned above of the holder 38 has
been released. Note that a member such as a guide wall may
be provided to guide the feed-out roll 34 and the take-up roll
36 onto the support shaft 42 and the drive shaft 44.

[0056] The cleaning device 22 is accordingly configured
such that when the drive shaft 44 is driven to rotate in a
mounted state of the cleaning tape assembly 28, the cleaning
tape 30 is taken up by the take-up roll 36 while being fed out
from the feed-out roll 34. Namely, the cleaning tape 30 is
configured so as to travel in a direction along the travel direc-
tion (the arrow A direction) of the recording tape T at the
placement position of the magnetic head 20. In the cleaning
position, the magnetic head 20 is rubbed against by the clean-
ing tape 30 travelling in the arrow A direction, thereby clean-
ing the magnetic head 20.
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[0057] Head Drive Device Configuration

[0058] AsshowninFIG.5andFIG. 6, the head drive device
24 is configured so as to move the magnetic head 20 between
the in-use position and the cleaning position. In the present
exemplary embodiment, the cleaning position is directly
above the in-use position, and the head drive device 24 is
configured to move the magnetic head 20 back and forth in the
up-down direction. By way of an example, the head drive
device 24 is configured as a linear actuator disposed on the
opposite side (the back face side) of the magnetic head 20 to
the recording tape T side, and moves a driven portion 20A
(see FIG. 5) provided on the back face side of the magnetic
head 20 up and down.

[0059] Examples of configurations that may be adopted for
the head drive device 24 include motor actuators provided
with a direct drive mechanism such as a linear motor, a rack
and pinion or a feed screw, a fluid pressure cylinder using
fluid pressure, or a configuration using for example a sole-
noid. Moreover, in the present exemplary embodiment, the
head drive device 24 is further configured to function as a
retention unit that retains the magnetic head 20 at the in-use
position or the cleaning position. Note that a retention unit
may be provided independently of the head drive device 24.

[0060] The magnetic head 20 retained at the cleaning posi-
tion contacts the cleaning tape 30 between the feed-out roll 34
and the take-up roll 36 as shown in FIG. 7B. Configuration
may be made such that on movement of the magnetic head 20
between the in-use position shown in FIG. 7A and the clean-
ing position shown in FIG. 7B, the drive shaft 44 is driven to
reversely rotate by a small amount to loosen the tension of the
cleaning tape 30 (to slacken the cleaning tape 30), in order to
avoid contact between the cleaning tape 30 and the magnetic
head 20 that is being moved.

[0061] Tape Separating Mechanism Configuration

[0062] The tape separating mechanism 26 is configured to
separate the recording tape T from its usual position towards
the opposite side to the head side in the tape thickness direc-
tion (on the arrow B side) on movement of the magnetic head
20 by the head drive device 24. As shown in FIG. 4A and FIG.
4B, in the present exemplary embodiment two of the tape
guides 18 are provided on the reel 14 side and the reel 16 side
with respect to the magnetic head 20 respectively.

[0063] The tape separating mechanism 26 further includes
apair of pressing rolls 46 that respectively press the recording
tape T in the arrow B direction at positions between the reel 14
side tape guides 18 and the reel 16 side tape guides 18. Each
of the pressing rolls 46 is capable of moving back and forth,
that is, being moved to the arrow B direction and then return-
ing after this movement by a linear actuator 48 connected on
the opposite side to the arrow B side. The recording tape T is
accordingly capable of moving back and forth between a
read-write position (see FIG. 4A) where the recording tape T
is entrained only over the tape guides 18 and is capable of
contacting the magnetic head 20, and a separated position
(see FIG. 4B) where the recording tape T is pushed in the
arrow B direction by the pressing rolls 46 and separated from
the magnetic head 20.

[0064] Examples of configurations that may be adopted for
the linear actuators 48 include motor actuators provided with
a direct drive mechanism configured by a linear motor, a rack
and pinion or a feed screw, fluid cylinders using fluid pres-
sure, or configurations using for example a solenoid.

[0065] Configuration of the Magazine

[0066] The information recording system 10 described
above is configured (manufactured) by assembling the
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recording tape T, the reels 14, 16, and the cleaning tape
assembly 28 to a mechanism section 50 not containing a
recording tape T, reels 14, 16, or a cleaning tape assembly 28.
In the present exemplary embodiment, the recording tape T,
the reels 14, 16, and the cleaning tape assembly 28 are
assembled to a common cartridge 52 to configure a magazine
54 prior to assembly to the mechanism section 50. More
specific explanation follows thereof.

[0067] Asshown in FIG.9A, the cartridge 52 is configured
by joining together an upper cartridge 52U and a lower car-
tridge 52L. The lower cartridge 52L. is detachable with
respect to the upper cartridge 52U.

[0068] Thereels 14, 16 are rotatably supported by the upper
cartridge 52U through rotation handles 56. Rotation of each
of the rotation handles 56 with respect to the case 12 is
restricted or locked by a common lock member, not shown in
the drawings. Slackness and excessive tautness of the record-
ing tape T inside the cartridge 52 are thereby avoided.
[0069] The reels 14, 16 are sandwiched from above and
below between a pressing member 58 and a pressing portion
52L.A of the lower cartridge 52L. Thereby, upper and lower
flanges 14F, 16F of the reels 14, 16 are configured so as not to
impinge on the inner faces of the cartridge 52. The lower
cartridge 52L is retained to the upper cartridge 52U by a
pressing screw 60 screwed into the pressing portion 52[LA
through the pressing member 58. Although omitted from the
drawings, the pressing member 58 includes engagement clips
that retain the reels 14, 16 to the upper cartridge 52U or
prevent the reels 14, 16 from coming out of the upper car-
tridge 52U in a state in which the lower cartridge 52L is
removed.

[0070] The upper cartridge 52U is formed with a position-
ing hole 52UA to which a positioning pin 62 of the mecha-
nism section 50 fits together with so that the upper cartridge
52U is positioned. The dimensions and shape of the upper
cartridge 52U that is positioned with respect to the mecha-
nism section 50 with the positioning hole 52UA are deter-
mined such that the retained reels 14, 16 are positioned in a
transfer position for fitting together with the rotation mem-
bers 14A, 16 A. Configuration is made such that in this trans-
fer position, the reels 14, 16 are fixed to the rotation members
14A, 16A by screws 64, as shown in FIG. 3.

[0071] The upper cartridge 52U is further formed with a
cleaner retention portion 66 that retains the cleaning tape
assembly 28. The cleaner retention portion 66 retains the
cleaning tape assembly 28 to the cartridge 52 in the same
relative position to the reels 14, 16 as the relative position to
the reels 14,16 when inside the information recording system
10. In the present exemplary embodiment, a pair of slide
anchor members 68 is provided at both end sides of the edges
of a hole formed in the upper cartridge 52U such that the
holder 38 can pass through. The slide anchor members 68
retain the cleaning tape assembly 28 to the upper cartridge
52U.

[0072] The cleaner retention portion 66 retains the feed-out
roll 34 and the take-up roll 36 of the cleaning tape assembly
28 at the transfer position directly above the support shaft 42
and the drive shaft 44 in a state in which the upper cartridge
52U is positioned at the positioning hole 52UA by the posi-
tioning pin 62.

[0073] The anchored state of the slide anchor members 68
to the holder 38 is released when the pair of slide anchor
members 68 are moved in a separation direction away from
the retained state shown in FIG. 9A, and, as shown in F1G. 9B,
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the cleaning tape assembly 28 is mounted to the supporting
drive mechanism 32. The pair of slide anchor members 68 is
biased in a direction approaching each other by a biasing
member such as a spring, not shown in the drawings. Con-
figuration is made such that the cleaning tape assembly 28 is
maintained in a retained state until the release operation
described above due to this bias.

[0074] The magazine 54 is configured such that the reel 14,
the reel 16 and the cleaning tape assembly 28 are incorporated
in the cartridge 52.

[0075] Next, explanation follows regarding operation of
the present exemplary embodiment.

[0076] The manufacture of the information recording sys-
tem 10 configured as described above includes a process of
preparing the mechanism section 50, and a process of con-
veying the magazine 54 as illustrated in FIG. 9A to a position
for incorporation to the mechanism section 50. The reels 14,
16 that include the recording tape T are retained to the car-
tridge 52 during the conveyance process, thereby protecting
the recording tape T and the reels 14, 16 (flanges 14F, 16F).
[0077] After the above conveyance process, as shown in
FIG. 9B, the lower cartridge 521 is removed from the upper
cartridge 52U of the cartridge 52, and the upper cartridge 52U
is set on the mechanism section 50 such that the positioning
pin 62 fits together with and is inserted into the positioning
hole 52UA of the upper cartridge 52U. As a result, the reels
14, 16 and the cleaning tape assembly 28 are respectively
positioned at the transfer positions.

[0078] In this state, the retained state of the reels 14, 16 by
the pressing member 58 is released and the rotation lock of
each of the rotation handles 56 by the lock member is also
released. Next, each of the rotation handles 56 is rotated to
align the rotation phase of the reels 14, 16 with the phase of
the rotation members 14A, 16A (i.e., to match up the posi-
tions of the screw holes of the screws 64) and the reels 14, 16
are fixed to the rotation members 14A, 16 A by the screws 64.
[0079] The pair of slide anchor members 68 are operated in
separation directions moving away from each other in the
cleaner retention portion 66. As a result, the anchored state of
the slide anchor members 68 to the holder 38 is released and
the slide anchor members 68 are mounted to the supporting
drive mechanism 32. Namely, the feed-out roll 34 is mounted
to the support shaft 42 and the take-up roll 36 is mounted to
the drive shaft 44.

[0080] Inthis state, the mechanism section 50 is covered by
an upper side member including the upper wall 12U of the
case 12, thereby manufacturing the information recording
system 10.

[0081] In the information recording system 10 configured
as above, the reel 14 and the reel 16 are driven to synchro-
nously rotate during recording of information to the recording
tape T and during reproduction of information from the
recording tape T. When this is performed, the recording tape
T travels in the arrow A direction along the travel path defined
by the tape guides 18, and information is written or informa-
tion is read by the magnetic head 20.

[0082] The magnetic head 20 becomes dirty as a result of
this writing and reading of information. At a request to
remove this dirt, the magnetic head 20 is cleaned by the
cleaning device 22 in the following manner.

[0083] When Head Positioned at In-Use Position

[0084] Explanation follows regarding a case in which the
magnetic head 20 is cleaned immediately after information
has been written to or read from the recording tape T. Note
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that the manner of cleaning in such a case is similar to the
manner in a configuration in which the magnetic head 20 is
normally positioned in the in-use position.

[0085] When cleaning of the magnetic head 20 is requested,
firstly the linear actuator 48 is actuated and the recording tape
T is moved from the read-write position to the separated
position by the pressing rolls 46. Next, the head drive device
24 is actuated and the magnetic head 20 is moved from the
in-use position to the cleaning position. The recording tape T
is prevented from sustaining damage when this is being per-
formed since the recording tape T is positioned at the sepa-
rated position and is not rubbed against by the moving mag-
netic head 20.

[0086] After the magnetic head 20 has reached the cleaning
position, the drive shaft 44 is actuated. The cleaning tape 30
thereby travels in the arrow A direction. The travelling clean-
ing tape 30 cleans the magnetic head 20 as it rubs against the
magnetic head 20.

[0087] Ina configuration in which the magnetic head 20 is
normally positioned in the in-use position, the recording tape
T is retained at the separated position by the tape separating
mechanism 26 during the above cleaning operation, and then
the magnetic head 20 is returned to the in-use position by the
head drive device 24 after cleaning has been completed.
Moreover, the recording tape T returns from the separated
position to the read-write position by retracting the pressing
rolls 46 by the tape separating mechanism 26 in synchroni-
zation with the rotation of the reels 14, 16.

[0088] When Head Positioned at Cleaning Position

[0089] In a configuration in which the magnetic head 20 is
positioned at the cleaning position except for when perform-
ing information reading or writing from or to the recording
tape T, the drive shaft 44 is actuated when cleaning of the
magnetic head 20 is requested. The cleaning tape 30 thereby
travels in the arrow A direction. The travelling cleaning tape
30 cleans the magnetic head 20 as it rubs against the magnetic
head 20.

[0090] In such cases, the recording tape T is retained at the
separated position by the tape separating mechanism 26 (the
pressing rolls 46 and the linear actuators 48) until the mag-
netic head 20 is moved to the in-use position. In response to a
request for writing or reading information to or from the
recording tape T, the head drive device 24 moves the magnetic
head 20 from the cleaning position to the in-use position, and
the tape separating mechanism 26 moves the recording tape T
from the separated position to the read-write position by
retracting the pressing rolls 46 in synchronization with the
rotation of the reels 14, 16. After writing or reading the
information to or from the recording tape T, the recording tape
T is moved to the separated position by the tape separating
mechanism 26, after which the magnetic head 20 is moved to
the cleaning position by the head drive device 24.

[0091] Accordingly, in a configuration in which the mag-
netic head 20 is positioned at the cleaning position except for
when performing reading and writing of information from or
to the recording tape T, the recording tape T does not rub
against the magnetic head 20 for example when simply feed-
ing out and taking up or winding back the recording tape T
between thereels 14, 16. The magnetic head 20 is accordingly
prevented from becoming dirty as a result of rubbing between
the recording tape T and the magnetic head 20. This also
contributes to reducing the number of times of cleaning of the
magnetic head 20 by the cleaning device 22 (and the fre-
quency of exchanging the cleaning tape assembly 28).

Nov. 14,2013

[0092] Cleaning Tape Assembly Replacement

[0093] The cleaning tape assembly 28 is replaced if the
cleaning tape 30 has been determined to be used up accom-
panying cleaning of the magnetic head 20. Firstly, the cover
41 is operated to open the insertion hole 40. The holder 38 is
lifted up by inserting for example a fingertip or tool through
the auxiliary hole portion 40A to the back face side of the
holder 38. The cleaning tape assembly 28 is thereby taken out
from the case 12.

[0094] Next, a new cleaning tape assembly 28 or a cleaning
tape assembly 28 that has been restored from a used up state
is inserted into the case 12 through the insertion hole 40.
Accompanying this action, the support shaft 42 is inserted
(mounted) into the feed-out roll 34 and the drive shaft 44 is
mounted to the take-up roll 36. Namely, the cleaning tape
assembly 28 is set correctly on the supporting drive mecha-
nism 32. Replacement of the cleaning tape assembly 28 is
then completed after the insertion hole 40 is closed by the
cover 41.

[0095] Intheinformationrecording system 10, the cleaning
device 22 is disposed inside the case 12. The magnetic head
20 can accordingly be cleaned in a configuration in which the
pair of reels 14, 16 and the magnetic head 20 are provided
inside the case 12 such that access (including taking in and
out) from the outside is not possible.

[0096] Moreover, since the movement direction (the up-
down direction) of the magnetic head 20 by the head drive
device 24 is different to the cleaning direction (a horizontal
direction as the arrow A direction) by the cleaning tape 30, the
cleaning operation is independent of the moving operation of
the magnetic head 20 between the in-use position and the
cleaning position. Accordingly, movement relating to the
cleaning such as the range and stroke of the cleaning of the
magnetic head 20 are not restricted by the movement (range
and stroke) of the magnetic head 20 between the in-use posi-
tion and the cleaning position. Accordingly, in the present
exemplary embodiment, cleaning can be performed over a
long stroke as the cleaning tape 30 that is elongated in the
arrow A direction rubs against the magnetic head 20.

[0097] Intheinformation recording system 10, good clean-
ing of the magnetic head 20 is accordingly enabled in a
configuration in which the recording tape T travels between
the pair of reels 14, 16 provided inside the case 12.

[0098] In particular, in the present information recording
system 10, the cleaning device 22 is disposed to one side in
the recording tape T width direction of the magnetic head 20
positioned in the in-use position. The cleaning direction by
the cleaning tape 30 is accordingly configured as the arrow A
direction along the recording tape T travel direction. Namely,
since the travel direction of the cleaning tape 30 of the clean-
ing device 22 does not intersect with the travel direction of the
recording tape T, movement relating to the cleaning such as
the range and stroke of the cleaning of the magnetic head 20
is not restricted by the travel path of the recording tape T. In
other words, the cleaning range and stroke of the magnetic
head 20 is ensured even in the limited space inside the case 12,
which contributes to making the device more compact, in
comparison to a structure that is not configured with the
cleaning tape 30 travelling in the arrow A direction in the
vicinity directly above a cleaning device 70.

[0099] Moreover, in the present information recording sys-
tem 10, the recording tape T is positioned in the separated
position by the tape separating mechanism 26 when the mag-
netic head 20 is being moved by the head drive device 24. The
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recording tape T is accordingly prevented from making con-
tact with the moving magnetic head 20, thereby protecting the
recording tape T.

[0100] Moreover, in the present information recording sys-
tem 10, the cleaning tape assembly 28 that configures the
cleaning device 22 is replaceable. A cleaning tape assembly
28 in which the cleaning tape 30 has been used up through
cleaning of the magnetic head 20 can accordingly be replaced
for a new or maintained cleaning tape assembly 28, thereby
enabling good cleaning of the magnetic head 20 with a fresh
cleaning tape 30. In particular, the cleaning tape 30 is
assembled as a cleaning tape assembly 28 with the feed-out
roll 34, the take-up roll 36 and the holder 38. Therefore, a
used-up cleaning tape 30 can be easily replaced.

[0101] Moreover, the magazine 54 is used during the manu-
facture of the information recording system 10. As well as
allowing easy assembly of the reels 14, 16, the cleaning tape
assembly 28 can also be easily assembled to the supporting
drive mechanism 32 of the mechanism section 50.

[0102] Modified Example of Cleaning Device

[0103] FIG.101is aschematic plan view illustrating a clean-
ing device 70 according to a modified example. As shown in
the drawing, the cleaning device 70 is provided with a clean-
ing tape assembly 72 in the place of the cleaning tape assem-
bly 28, and is provided with a supporting drive mechanism 74
in place of the supporting drive mechanism 32.

[0104] The cleaning tape assembly 72 includes a feed-out
roll 34 around which a cleaning tape 30 is wound, a leader pin
76 serving as a leader member on a pin provided to a leading
end of the cleaning tape 30, and a holder 80 serving as a
retaining member that retains the feed-out roll 34 and the
leader pin 76. The holder 80 supports the feed-out roll 34
through a support shaft 34A such that the feed-out roll 34 can
rotate freely, and configuration is made such that one end side
of'the leader pin 76 is retained by fitting together with a fitting
together portion 80A.

[0105] The supporting drive mechanism 74 includes a drive
shaft 78 that functions as a drive unit, and a support shaft 42.
The drive shaft 78 is formed with a recess shaped mounting
portion 78A to which the leader pin 76 is mounted. The
cleaning tape 30 is taken up by the drive shaft 78 rotating with
the leader pin 76 mounted to the mounting portion 78A.
[0106] In order to set the cleaning tape assembly 72 in the
case 12 (supporting drive mechanism 74), firstly the feed-out
roll 34 is mounted on the support shaft 42 through an insertion
hole 82, then the leader pin 76 is mounted on the mounting
portion 78A of the drive shaft 78 while pulling out the clean-
ing tape 30. Next, the insertion hole 82 is closed by a cover 41.
In response to a cleaning request of the magnetic head 20,
after the conditions for the magnetic head 20 being positioned
in a cleaning position is fulfilled, the drive shaft 78 is driven
to rotate, the cleaning tape 30 travels in the arrow A direction,
and cleaning of the magnetic head 20 is achieved. In order to
take out the cleaning tape assembly 72 after use, for example,
the leader pin 76 that is fitted together with the fitting together
portion 80A of the holder 80 may be gripped by fingers or a
tool and lifted up.

[0107] Note that embodiments are not limited to the exem-
plary embodiment described above, in which the magnetic
head 20 is switched between the in-use position and the
cleaning position only by an up and down direction move-
ment. For example, configuration may be made in which the
cleaning position is reached by moving the magnetic head 20
in the cleaning tape 30 thickness direction (in the arrow B
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direction) after moving the magnetic head 20 upwards from
the in-use position. In this configuration, the cleaning tape 30
can be made to contact the magnetic head 20 without being
affected by change to the travel path of the cleaning tape 30
that depends on the amount of the cleaning tape 30 that has
been fed out from the feed-out roll 34. Rubbing between the
cleaning tape 30 and the magnetic head 20 accompanying the
movement between the cleaning position and the in-use posi-
tion can also be prevented.

[0108] Moreover, embodiments are not limited to the
exemplary embodiment described above, in which the clean-
ing tape 30 cleans the magnetic head 20 while moving in the
arrow A direction. For example, configuration may be made
in which the cleaning tape 30 cleans the magnetic head 20
while moving back and forth, in the arrow A direction and the
direction opposite to the arrow A direction.

[0109] Moreover, embodiments are not limited to the
exemplary embodiment described above, in which the clean-
ing device 22 is disposed at an upper side that is one width
direction side of the recording tape T with respect to the
magnetic head 20. For example, configuration may be made
in which the cleaning device 22 is disposed overlapping with
the recording tape T in the height direction. Namely, in the
present invention, any configuration may be adopted as long
as movement of the magnetic head 20 from the in-use position
to the cleaning position is independent of the cleaning opera-
tion of the magnetic head 20 by the cleaning device 22 (as
long as the operation directions are different).

[0110] Embodiments are not limited to the exemplary
embodiment described above, in which the cleaning tape
assembly 28 that serves as a cleaning member is configured
including the cleaning tape 30. For example, the cleaning
member may be configured including a cleaning pad.

[0111] Moreover, embodiments are not limited to the
exemplary embodiment described above, in which the clean-
ing tape assembly 28, 72, serving as the cleaning member is
replaceable. For example, the cleaning device 22 may be
configured with a non-replaceable cleaning member.

What it claimed is:

1. An information recording system, comprising:

a case;

a head provided inside the case;

a recording tape that travels inside the case due to rotation
of a pair of reels that are provided inside the case, with at
least one of information writing or information reading
performed to or from the recording tape by the head
while the recording tape is in contact with the head;

a drive mechanism that drives the head between an in-use
position contacting the recording tape and a cleaning
position separated from the in-use position; and

a cleaning device that is provided inside the case, and that
cleans the head when positioned in the cleaning position
by rubbing against the head in a direction different from
a direction of movement of the head from the in-use
position to the cleaning position.

2. The information recording system of claim 1, wherein:

the cleaning device is disposed on one width direction side
of the recording tape with respect to the head that is
positioned in the in-use position; and

the cleaning device cleans the head by rubbing against the
head in a direction along a travel direction of the record-
ing tape.

3. The information recording system of claim 1, further

comprising a separating mechanism that separates the head
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from the recording tape in a thickness direction of the record-
ing tape before driving the head between the in-use position
and the cleaning position.

4. The information recording system of claim 1, further
comprising a retention unit that retains the head in the clean-
ing position except in cases in which at least one of informa-
tion writing or information reading is being performed to or
from the recording tape by the head.

5. The information recording system of claim 1, wherein:

the cleaning device comprises a cleaning member, and a

drive unit that moves the cleaning member along a travel
path of the recording tape in a state in which the cleaning
member is in contact with the head; and

the cleaning member is replaceable from outside of the

case due to the cleaning member being detachably
mounted to the drive unit.

6. The information recording system of claim 5, wherein:

the cleaning member comprises a cleaning tape, a pair of

winding shafts that take up and feed out the cleaning
tape, and a retaining member that retains the pair of
winding shafts; and

the drive unit of the cleaning device is provided at the case

and drives one of the winding shafts, and the cleaning
device further comprises a support shaft that rotatably
supports the other of the winding shafts.

7. The information recording system of claim 5, wherein:

the cleaning member comprises a cleaning tape, a winding

shaft that takes up and feeds out the cleaning tape, a
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leader member provided at a leading end of the cleaning
tape, and a retaining member that retains the winding
shaft and the leader member;

the cleaning device comprises a support shaft that is pro-

vided at the case and rotatably supports the winding
shaft; and

the drive unit of the cleaning device rotates a drive shaft at
which the leader member is mounted.

8. A magazine, comprising:
apair of reels to which a common recording tape is coupled
so as to be capable of being taken up and fed out;

a cleaning member that cleans a head that is provided at an
information recording system and performs at least one
out of information writing or information reading to or
from the recording tape while the recording tape is in
contact with the head;

an upper cartridge that retains the pair of reels and the
cleaning member at predetermined positions so that the
pair of reels and the cleaning member are transferred to
the information recording system at the predetermined
positions; and

a lower cartridge that is detachably mounted at the upper
cartridge, and that houses the pair of reels and the clean-
ing member between the lower cartridge and the upper
cartridge.



