
METHOD OF MAGNETIC TRANSFER TO FLEXIBLE MEDIUM BACKGROUND OF THE INVENTION
Field of the Invention ,This invention relates to a method of. making a
flexible magnetic medium of a raw magnetic sheet in a continuous length
comprising a base sheet and a magnetic layer, and more particularly. to a
method of recording. a desired signal such as a se'rvo`signal on such a
flexible magnetic medium by magnetic transfer. Description of the Related
Art In order to realize a high capacity magnetic recording  medium such as
a flexible disc or. a backup tape for a computer,  so-called servotracking
technique for causing a magnetic head 15 to accurately trace such narrow
data tracks and reproduce the positioning the magnetic head in recording
and reproduction data at a high S/N ratio is necessary. Servo tracking
signals employed to perform the servo tracking are to and are recorded in
advance on the flexible magnetic medium.:  At present, servo tracking
signals are recorded by the  use of, a servo track writer one medium by one
medium, and one servo track by one servo track. . This servo tracking
signal recording. process takes a long time, and as the recording density
is. increased in order to increase the memory capacity,. 25 the servo
tracking signal recording process takes a longer time. Accordingly, the
servo tracking signal recording. process occupies a large part of the
production cost and there has been  



a demand for a method to effect the servo tracking signal recording process
at lower cost.. In order to meet this demand, there has been  proposed
magnetic transfer technique in which signals are  simultaneously recorded
over the. entire area of the medium. As disclosed, for instance, in
Japanese Unexamined Patent Publication No. 63(1988).-183623 and U. S.
Patent No. 6,347,016,   in the magnetic transfer method, a magnetization
pattern  10 representing the information (e.g.., servo tracking signals)
carried by a master information carrier is magnetically  transferred from
the master information carrier to a magnetic..  recording medium (a slave
medium) by applying a transfer  magnetic field to. the slave medium and the
'master information 15 carrier in close contact with each other. Though
there have been known various magnetic transfer techniques for transferring
information to hard magnetic media,  there have been hardly known magnetic
transfer techniques for  .trans ferring.informationto to, flexible media.,.
Flexible magnetic. media are generally produced   follows. /A long raw
magnetic sheet (roll) is first formed by forming a magnetic layer on one or
both. sides 'of 'a base' sheet. length by coating (including.calendering 



and/or curing as desired), deposition or sputtering. Then the 25 long raw
magnetic sheet is. slit. into magnetic strips of a  desired width as
necessary and punched into a magnetic blank of a desired shape such as a
disc. The punched magnetic blank is incorporated in a structural part such
as a cartridge casing. Then the magnetic sheet is formatted and examined.
The servo  signals are recorded in the formatting process. There has been
known. a magnetic transfer using a  patterned master information carrier.
In. this magnetic  transfer (will be referred to "patterned master magnetic
transfer", hereinbelow), a patterned master information   r provided with
an irregularity pattern or an embedded  pattern.represe.nting  the signals
to be transferred and with  a magnetic layer formed on at least the top
surface of the irregularity pattern or the embedded pattern is brought into
. close contact with a slave medium, and a transfer magnetic field  is
applied to the slave medium and the patterned master 15 information
carrier, thereby transferring the signals to the slave medium. The
patterned master magnetic transfer is  advantageous in that the signals can
be written in a short time  and since the signals are statically written,
signal quality  output from the slave medium is high. However, therehas not



been disclosed a preferred form of applying the patterned   master magnetic
transfer to flexible media.  Difficulties encountered in an attempt to
magnetically transfer the signals to flexible media by.the patterned master
magnetic transfer mainly lie in positioning of the patterned  25 master
information carrier and the slave media with respect to each other and in
handling of the flexible media.  11 April 2006 For example, whereas, in the
case where the slave medium  is, for instance, a hard disc having a hard
substrate (base  sheet) , the position of the slave medium relative to the
signals  to be transferred or the patterned master information carrier  can
be determined on the basis of the outer or inner dimension   .of the disc,
this technique cannot be used. in the case where  the slave medium is a
flexible medium since the flexible medium  is apt to be deformed. Though,
this problem. blem.may be-overcome by positioning the slave medium with
respect to the patterned  master information carrier on the basis of the
center core fixed  



center. of the flexible medium, this approach is unsatisfactory in. the
following points. The accuracy in  positioning the slave medium with
respect to the patterned  master information carrier can. deteriorate due
to fluctuation 15 in the dimension of the center core and/or fluctuation of
the position of the center core relative to the flexible medium.  Further,
when the signals are transferred to the flexible   medium after the, center
core is.fixed, the center core prevents. Tthe.:flexible medium.from being
broughtinto,close contact .with  the patterned master information carrier
and narrows the area on the flexible medium where the signals can be
transferred, which results in a narrow recording area of the flexible
medium.. Further, due to its flexibility, handling of the flexible  medium
after punching is difficult. Holding the punched 25 flexible medium by a
suction pad at the recording area before  the. signals are transferred can
involve adhesion of foreign materials to the recording area and/or
deformation of the  ,flexible medium, which results in deterioration of
quality of SUMMARYOF.THE INVENTION In view of the foregoing observations
and description, the. transferred flexible medium by a. suction pad at the
non-recording area. signals. Further, the non-recording area where the
signals are not transferred is too small to hold the This becomes more
serious, as the size of the flexible medium 



is reduced. transfer signals from a master `..information carrier to
Improved method of magnetic transfer which can magnetica:  embodiments of
the present invention seek to provide an  flexible slave medium without
difficulties in positioning and/or handling of the flexible slave medium.
magnetic transfer prior to or simultaneously with shaping the signal is
recorded on the magnetic strip. by patterned master In accordance with an
aspect of the present invention,  there is provided a method of magnetic
transfer to a flexible  slave medium from a patterned master information
carrier  bearing thereon a signal such as, a servo tracking signal
characterized in that when forming the flexible medium of a magnetic
strip,.  comprising a base sheet in a continuous length and a magnetic
layer formed on one or both sides of the base sheet, the "magnetic strip
into a%desired shape; the.. magnetic transfer is carried out by initially
DC magnetizing the magnetic strip in a direction parallel to the  tracks or
in a direction. perpendicular to ' the tracks and applying:. a transfer
magnetic field in a direction opposite to  the direction of the initial DC
magnetization to the magnetic  strip and the patterned master information
carrier with the magnetic strip held in a close and the patterned master
information carrier contact with each other. 11 April 2006 



recorded on the magnetic strip by transfer simultaneously with shaping
preferred that the magnetic strip be strip held in the position in which
the signal is recorded or the signal. is recorded on the  magnetic strip
with the magnetic strip held in the position in When the signal is
patterned master magnetic  the magnetic strip, it is  shaped with the
magnetic Embodiments of the present invention may be applied to a  flexible
magnetic tape such as a computer backup tape as well as a flexible magnetic
disc. 11 April 2006 strip positioned with respect to the patterned master
information carrier and the flexible medium itself need not be In
accordance with embodiments of the present invention,  since the signal may
be transferred from the patterned master  information carrier to the
-magnetic strip with the magnetic positioned with respect to the master
information carrier,  said problem of positioning cannot arise, and at the
same signal-transferred area is displaced with respect to the on the basis
of mechanical accuracy of the positions of the  magnetic transfer unit and
the punching unit. Even if the. Instead the signal-transferred area of the
magnetic strip must  be aligned, with the punched area. This positioning
.can be done ,,medium and the masterinformation carrier becomes
unnecessary: without deteriorating. the quality of the transferred signal.
That is, strictly speaking, positioning of the flexible the magnetic
transfer, said problem of handling can be avoided 



time, since the flexible medium itself is not . handled prior to punched
area, the displacement is merely a displacement between the. centers, which
can be easily corrected by the  servo 11 April 2006 tracking function of
the flexible media drive. Further, since no center core is mounted magnetic
transfer, the signals upon the can be transferred to magnetic strip
substantially over the entire area thereof, accordingly, the flexible
medium can be larger  -area, which increasesrecording. capacity. of the
medium and makes it feasible to record a special signal other than-data on
an area around the inner oeripherv  of the flexible DESCRIPTION OF THE
DRAWINGS Figure 1. is a plan view for illustrating a magnetic transfer
method in accordance with a first embodiment of the  present invention,
Figure 2 is. a front view of Figure 1,. and 15  Figure 3 is a view for
illustrating a magnetic transfer  method in accordance with a second
embodiment of the present invention.. DESCRIPTION OF THE PREFERRED
EMBODIMENTS 



As.shown inFigure. .1, signals are transferred to 25 magnetic strip 1 by a
magnetic transfer method,in accordance with an embodiment of the present
invention. The magnetic a magnetic layer formed on the base sheet and is
rolled out strip 1 comprises a long base sheet in a continuous length and.
from a magnetic strip roll 11. The magnetic strip 1 rolled  out. from the
roll 11 isapplied with a constant tension in the  longitudinal direction
thereof by front and rear tension rollers 12 and 13. At the same time, the
magnetic strip 1 is  applied with a constant tension in the direction of
width thereof by a pair of pinchers 14._ It is preferred that the  pinchers
14 hold the magnetic strip 1 at portions which will be thrown out after
punching. to be described later.  A.processing system 3.for magnetic
transfer and punching is disposed beside the unrolled magnetic strip 1. The
processing system 3 comprises first to third arms 31 to 33 which are
rotatable about a rotary. shaft. 30. An initial  magnetization unit 4 for
applying an initial DC"magnetic field is provided on the free end portion
of the first arm 31, a magnetic, transfer unit 5 for applying a
transfermagnetic field is provided on the free end portion of the second
arm 32 and  a punching unit 6 for punching a disc from the magnetic strip
15 1 is provided on the free end portion of the third arm 33. In this
embodiment, prior to punching a flexible medium 2 from 



the magnetic strip 1, desired signals are recorded on the  magnetic strip l
by magnetic transfer by the use of a patterned  master information carrier
7. In these steps,, the magnetic strip: 1 is held stationary in a`
processing position and the  first to third arms 31 to 33 are rotated to
bring the initial  magnetization unit 4., the magnetic transfer unit 5 and
the punching unit 6 to the magnetic strip 1 in sequence. The initial
magnetization unit 4 applies an initial magnetic field to the. magnetic
strip 1 to initially  DC-magnetize the magnetic strip 1 in a direction
parallel to  the tracks or in a direction perpendicular to the tracks The
initial magnetization unit 4 comprises upper and lower holders 40 (the
lower holder is not shown) which are respectively movable toward and away
from the upper and lower sides of the  magnetic strip 1 and a magnetic
field application means 41. The magnetic field application means
41comprises  a pair of  permanent magnets or electromagnets which pinch the
long raw  magnetic sheet 1.-from opposite sides thereof and apply a
magnetic field thereto. That is, the magnetic field  application means, 41
is rotated so that a magnetic field is  applied to a part la of the
magnetic strip 1, which is to be  



punched into a flexible disc 2, in a direction parallel to the  tracks or,
in a direction perpendicular to the tracks, thereby  initial-magnetizing
the entire area to which the signals are to. be. transferred. The magnetic
transfer unit 5 applies a transfer magnetic  field to the
initial-magnetized part la of the magnetic strip 1 in a direction opposite
to the direction of the initial DC  magnetization with, the magnetic layer
of the: magnetic strip  1 in close contact with the patterned side (the
side bearing thereon the information) of the patterned master information
carrier 7. The magnetic transfer unit 5 comprises upper and lower holders
50 (the lower holder is not shown)., which are. respectively movable toward
and away from the upper and lower 25 sides of the magnetic strip 1 and a
magnetic field application means. 51. The holder 50 brings the patterned
master  information carrier 7 into close contact with the magnetic  strip 1
and the magnetic field application means 51 comprises 10 a pair of
permanent, magnets or electromagnets which pinch the 51 is rotated so that
the transfer magnetic field is applied  to. the entire area to which the
signals are to be transferred. magnetic strip 1 from opposite sides thereof
and apply a  magnetic field thereto. The magnetic field application means 



Though not :shown,' the patterned master information carrier 7 comprises a
base sheet 3a having amicro irregularity pattern represents information to
be transferred to flexible  magnetic media (flexible slave media) and when
a transfer  magnetic field is applied, desired signals represented by.the
pattern provided :with a magnetic layer. The.irregularity pattern in which
the magnetic layer of the magnetic strip 1  15 is in contact with the
magnetic layer of.the patterned master, information carrier 7.
(corresponding to the protruding (corresponding'to the. spaces between
protruding portions of portions of the irregularity pattern) and is away
from the same the irregularity pattern)are magnetically transferred to the
tracks of:the-magnetic .layer of the magnetic' strip.. 1. The  signals may
be recorded on the magnetic strip 1 either in in-plane recording or in
perpendicular recording,: and the  initial magnetic field and the transfer
magnetic. field suitablefor the in-plane- recording or the recording is
applied.  perpendicular The punching -unit 6 comprises a punch 61 and a die
(not shown) respectively mounted on upper and lower holders 60 (the lower
holder is not shown) which are respectively movable toward and away from
the upper and lower sides of the magnetic  strip 1. The punch 61 and the
die pinch the magnetic strip  1 from opposite sides thereof and_punch a
flexible disc 2 from   



the magnetic strip 1 with a circular opening lb left in the er opening
2a.for mounting a center bore 21 as desired. The center core 21 is
generally of metal, and bonded to 10: the flexible disc 2,, for instance;
by adhesive.or a double-sided adhesive tape with the centers of the inner
opening 2a of the  flexible disc 2 and the center core 21 aligned with each
other. incorporated in a casing, whereby a cartridge is assembled.
Thereafter, the flexible disc.2with the center core 21. is The magnetic
strip 1 is generally produced as follows. A wide raw magnetic sheet (roll)
is first formed by forming a magnetic layer on one or both sides, of a base
sheet  in a continuous length by coating (including calendering  and/or
curing as desired), deposition or sputtering. The. the wide raw magnettic
sheet-is slit into magnetic, strips 1 of a  desired width by a slitter.
Signals can be recorded at a high  density on the in' in-plane recording:
or perpendicular recording. The magnetic layer of the magnetic.: strip l is
provided with a magnetic anisotropy conforming to the recording system
employed, -in-plane- recording  perpendicular recording.  11 April 2006 In
the embodiment described above, the problem of  



positioning and handling the flexible medium is overcome by  transferring
the signals to the magnetic strip 1 prior to  punching the flexible medium
2 from the magnetic strip 1..  Instead the signal transferred area of the
magnetic strip 1 must be aligned ::w.i.th.the punched area. The
displacement of the position of the magnetic transfer unit 5 with respect
to the position of the punching unit 6 can be mechanically suppressed
within 10 g m. Such a displacement. is merely. a  10 displacement between
the centers and can be easily corrected  by the servo tracking function or
the like of the flexible media drive. Figure 3 shows a magnetic transfer
method in accordance  with another embodiment of the present invention. In
Figure 15 3, the processing system and the like are abbreviated. The
flexible magnetic strip 1 is rolled out from the roll 11 and intermittently
conveyed to steps A to F along a line. Though not.shown in Figure 3,
processing units are disposed at the steps and.the magnetic transfer step
is carried out prior 20 to the punching step. Further, though not shown: in
FigUre'3, constant tensions are applied to the magnetic strip 1 in both the
longitudinal direction and the transverse direction of the magnetic strip 1
by tension rollers and the pinchers similar. to those shown in Figure 1. At
the first step A, positioning marks lc (e.g.,  perforations) for
positioning the magnetic strip 1 with  respect to the Processing unit in
the processing position at  



the steps. At the second step B, the initial magnetization step D, an inner
opening 2a for mounting a center core 21 is  unit 4 applies an initial
magnetic. field to the magnetic strip  1 to initially DC-magnetize the
magnetic strip 1 in a direction  parallel to the'tracks of a part la of the
magnetic strip 1, which is to be punched into a flexible disc 2, or in a
direction perpendicular to the tracks. At the third step C, the magnetic
the patterned master information carrier 7' and the magnetic transfer is
effected by applying a transfer magnetic field to 10 ` strip I kept in a`
close contact with each other'.: At the fourth center core 21 is bonded to
the magnetic strip l at the inner:  ,opening 2a. At the sixth step F, a
flexible disc 2 with the formed at the center of the part la. At the fifth
step E, the 15 center core 21 is punched out from the magnetic strip 1.
Also in this embodiment, the problem of positioning and handling the
flexible medium is overcome by transferring the  25 becomes necessary at
each step. However, this positioning can the magnetic, strip 1 with respect
to the processing units medium 2 from the magnetic strip. l. Instead
.positi.oning of signals to the magnetic strip 1. prior.to'punching the
flexible be, easily and accurately done by providing the positioning  marks
lc at portions of the magnetic strip 1 which will be thrown out after:
punching. Though, in the embodiments described above, the magnetic transfer
process is carried out prior to the punching step, the magnetic transfer
process and the punching step-may be  simultaneously carried out by
providing the punching unit 6 



together with the magnetic transfer unit 5. In some cartridges, the
flexible disc 2 is not provided with a center core:21. The patterned master
information carrier 7 comprises a base sheet formed of nickel, silicon,
crystal, glass, aluminum,  alloys, ceramics,. synthetic resin or. the like.
irregularity pattern on the patterned master information carrier 7 ban be
formed,. for. instance, by the"use of stamper  method or photo-fabrication.
. In the stamper method, a  with an irregularity pattern of the
photo-resist left. Then the surface of the matrix is plated
(electroforming), and a   photo-resist layer is first formed on a smooth
glass plate (or  a smooth crystal plate) , and a laser beam (or an electron
beam)  modulated according to the servo signal is projected onto the 15
photo-resist layer and the part of the photo-resist layer  exposed to the
laser beam is removed, thereby obtaining a matrix 25 base sheet._havingan
irregularity pattern is-:formed on the matrix and separated from the
matrix-. .The base sheet as `it, is may, be used as a. patterned master
information carrier or non-magnetic layer, a, soft magnetic layer and
a.protective may be used as a master information carrier after forming a
layer as desired. second 



matrix having a reversed irregularity pattern and a base sheet Otherwise,
the matrix may be plated to form a  11 April 2006 may be formed. on the
basis of the second matrix. Further, a  third matrix having an irregularity
pattern reverse to that may be first formed by etching the glass plate with
an formed on the basis of the third matrix. Further, a matrix of the second
matrix may be formed, and a base sheet may be irregularity pattern of the
photo-resist, and a base sheet may be formed by the use of the.. matrix in
the same manner  described above. 11 April 2006 Claims: 1. A. method of.
magnetic transfer to a flexible slave medium from a patterned master,
information carrier bearing thereon a signal such as, a servo tracking
signal characterized  in that when forming . the flexible slave medium of a
magnetic strip, comprising a base sheet in a continuous length and a the
signal is recorded on the magnetic strip by patterned magnetic layer formed
on one or,. both sides of the base sheet, shaping the magnetic strip into a
desired shape, master magnetic transfer prior to or simultaneously with
the magnetic transfer is carried, out by initially magnetizing the magnetic
strip in a direction parallel to 



the direction of the initial DC magnetization to 'the magnetic  strip and
the patterned master information carrier with the tracks or in ;a direction
perpendicular to the . tracks and  applying a transfer magnetic field in a
direction opposite to magnetic strip, and the patterned master information
held in a close contact with each other. carrier. 2. A method of magnetic
transfer as defined in Claim 1 held in the position in which the signal is
recorded. in, which the magnetic strip is shaped with the magnetic strip
3... A method of magnetic transfer as defined in Claim 1 with the magnetic
strip held in the position ..in which the or 2 in which the, signal is
recorded on.,the magnetic strip ''.magnetic strip is shaped. METHOD OF
MAGNETIC TRANSFER TO FLEXIBLE MEDIUM ABSTRACT OF THE DISCLOSURE A signal
such as a -servo tracking signal is recorded on a flexible slave medium by
magnetic transfer. When forming  the flexible slave medium. of a magnetic
strip in a continuous length, the signal is recorded on the magnetic strip
by patterned master magnetic transfer prior to or simultaneously  with
shaping the magnetic strip into a desired shape. Figure 2. -. 18 


