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(57 ABSTRACT

A magnetic head device comprising 2 magnetic core
member made from a magnetic material having a posi-
tive magnetostriction constant and having confronting
pole pieces separated by a non-magnetic material to
form a transducing gap. A coil is wound around the
magnetic core member so that a read signal can be read
out from the coil, and a d.c. bias magnetic field is gener-
ated in the magnetic core member when a read signal is
read out from the coil so that distortion of the read
signal is suppressed.

3 Claims, 2 Drawing Sheets
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MAGNETOSTRICTIVE HEAD WITH D.C, BIAS
MAGNETIC FIELD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a magnetic head
device for use with a magnetic storage medium such as
a hard magnetic disk, for example.

2. Description of the Prior Art

In recent years, the volume of data handled by data
processing equipment such as computers has progres-
sively increased. Accordingly, there is a strong demand
for high-density recording on magnetic disks which are
generally used as one of the devices for storing data in
data processing systems.

It is generally known that, in high-density magnetic
disk recording devices, the read signal which is read out
from the recording medium may produce a peak-shift
due to distortion caused by the signal processing cir-
cuits and a further distortion caused by interference
between adjacent pulses on the recording medium. The
existence of the peak-shift in the readback signal neces-
sitates a wider sensing window to reliably read the
recorded data, and this adversely impacts the recording
density that can be reliably achieved.

Various techniques have been proposed for eliminat-
ing the distortion caused by the signal processing cir-
cuits and the further distortion caused by the interfer-
ence between adjacent pulses on the recording medium,
which have been considered to be the sources of the
peak-shift.

Even with these prior art techniques, however, the
distortion of the read signal still occurs, and this distor-
tion of the read signal is a significant obstacle to the
continued improvement in recording density in mag-
netic disk recording systems.

SUMMARY OF THE INVENTION

It is therefore the principal object of this invention to
provide a magnetic head device which suppresses the
distortion of the read signal in a magnetic disk storage
system which enables a much greater recording density
to be achieved.

In accordance with the invention, the magnetic head
device comprises a magnetic core member having a
substantially closed path with confronting pole pieces
separated by a non-magnetic material to form a trans-
ducing gap. The magnetic core member is made from a
magnetic material having a positive magnetostriction
constant. A coil member is wound around a part of the
magnetic core member so that a read signal can be read
out from the coil member in response to magnetic fields
at or near the transducing gap and a d.c. bias magnetic
field is generated in the magnetic core member when a
read signal is read out from the coil member so that
distortion of the read signal is suppressed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an illustration showing a schematic view of
the magnetic head device according to one embodiment
of the present invention.

FIG. 2 is an illustration showing a schematic view of
the magnetic head device according to another embodi-
ment of the present invention.
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FIG. 3 is a graph showing a plot of relative distortion
of the read signal vs d.c. bias field for magnetic heads
having different degrees of read signal distortion.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

It has been found that the cause of READ signal
distortion is also due to the magnetic head device. Due
to the difference between the thermal expansion coeffi-
cients of the non-magnetic material sich as glass consti-
tuting the gap portion and the magnetic material of the
magnetic elements, such as ferrite, sandwiching the gap
portion from both sides, a tensile stress is produced in
the gap portion. This tensile stress causes a reverse
magnetostriction effect in the magnetic elements, in-
cluding strong anisotropy in the neighborhood of the
gap portion of the magnetic elements. This anisotropy
generates the distortion of the READ signal.

If a d.c. bias magnetic field is generated in the mag-
netic elements in accordance with the present inven-
tion, a magnetostriction effect is produced between the
magnetic elements sandwiching the gap portion from
both sides, so that the gap portion is compressed. The
magnitude of this compression in the gap portion can be
chosen to cancel the tensile stress caused in the gap
portion as described above. Accordingly, no reverse
magnetostriction effect is produced in the magnetic
elements and also no anisotropy is induced, so that the
distortion of the READ signal is suppressed.

In the specific embodiment of the magnetic head
device shown in FIG. 1, a gap portion 3 of a very small
width consisting of a non-magnetic substance such as
glass is formed between magnetic elements 1 and 2.
Magnetic elements 1 and 2 form a magnetic core mem-
ber having a substantially closed path having pole
pieces separated by the transducing gap portion 3. Mag-
netic elements 1 and 2 are made from a magnetic mate-
rial having a positive magnetostriction constant, such as
ferrite material, for example. A read/write coil 4 for
producing a READ signal and for introducing a
WRITE signal is wound around magnetic element 2. In
addition a second coil 5§ is wound around magnetic
element 2 to produce a d.c. bias field in the magnetic
elements 1 and 2.

When a READ signal is being read out from the
read/write coil 4, a d.c. magnetic bias field is generated
in magnetic elements 1 and 2. The d.c. magnetic bias
field is produced by a d.c. current pulse 6 which is
coupled from Bias Current Source 7 to bias magnetic
field coil 5 only during a READ cycle. The value of the
d.c. current pulse is chosen to produce the desired bias
magnetic field as will be described in greater detail, and,
in a particular embodiment, the d.c. current chosen was
0.5 mA when the value of the a.c. current of the READ
signal which is read out from the read/write coil 4 was
40 to 60 mA.

A d.c. bias magnetic field is produced in magnetic
elements 1 and 2 as described above, and this field pro-

“duces a magnetostriction effect between the magnetic

elements 1 and 2 which sandwich the gap portion 3
from both sides. This magnetorestriction effect causes
the gap portion 3 to be compressed, so that the tensile
stress due to the difference in the thermal expansion
coefficients of the gap portion 3 material and the mag-
netic elements 1 and 2 is cancelled. Therefore, no re-
verse magnetostriction effect is generated in the mag-
netic elements 1 and 2, no anisotropy is induced, and as
a result the distortion of the READ signal is suppressed.
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The result of this change is that the error rate improves
by one or two orders of magnitude as compared with
prior art techniques, so that the recording density can
be significantly improved.

An alternate embodiment of the invention is shown in
FIG. 2. In this embodiment, the magnetic head device is
similar to that shown in FIG. 1, and it comprises a gap
portion 3 provided between magnetic elements 1 and 2

and a read/write coil 4 wound around one magnetic .

element 2. However, in this embodiment there is no
separate bias magnetic field coil. Instead, during a
READ cycle a d.c. bias magnetic file is generated by a
d.c. current pulse 8 which is coupled from Bias Current
Source 9 to read/write coil 4 only during a- READ
cycle. The value of the d.c. current made to flow in
read/write coil 4 is similar to the embodiment previ-
ously described with reference to FIG. 1.

In this case, a similar effect is produced to that previ-

ously described with the result that a much greater
recording density can be achieved. This embodiment
has the advantage that, without effecting a design modi-
fication to the conventional magnetic head device, the
present invention can be implemented by a simple modi-
fication to the control circuits.

FIG. 3 is a graph which show the effect of applying
the present invention to magnetic head devices produc-
ing different degrees of READ signal distortion. In this
graph the curve defined by plus signs shows experimen-
tal results using a magnetic head device in which the
distortion due to interference between adjacent pulses
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on the recording medium is relatively small when there .

is no d.c. bias magnetic field, the curve defined by the
squares shows experimental results using a magnetic
head device in which this distortion is large when there
is no d.c. bias magnetic field, and the curve defined by
the diamonds shows experimental results using a mag-
netic head device in which there is no distortion when
there is no d.c. bias magnetic file.

By reference to FIG. 3, it can be seen that, when the
current value generating the d.c. bias magnetic field is
about —0.5 mA, the distortion of the READ signal for
all the magnetic head devices is approximately 0. This
means that, for this particular embodiment, a choice of
—0.5 mA for the current value would produce a d.c
bias magnetic file which would result in no READ
signal distortion without regard to where in the range of
characteristics that are considered acceptable to the
individual magnetic head devices happen to be. In addi-
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tion, since the current value generating that d.c bias
magnetic field is less than 1 mA, there is no possibility of
this magnetic field producing any adverse effect on
previously recorded data. In addition, it was experimen-
tally determined that the polarity of the current gener-
ating the d.c bias magnetic field may be either positive
or negative.

It has been shown, in accordance with the present
invention, that a d.c bias magnetic field generated in the
magnetic elements when a READ signal is read out,
with the result that the compression against the gap
portion acts to cancel the tensile stress produced in the
gap portion. Because of this no reverse magnetostric-
tion effect and anisotropy occur in the magnetic ele-
ment so that the distortion of the the READ signal is
suppressed and a high recording density is achieved.

We claim:

1. A magnetic head device comprising:

a magnetic core member having a substantially closed
path having pole pieces separated by a non-mag-
netic material to form a transducing gap, said mag-
netic core member comprising a magnetic material
having a positive magnetostriction constant;

a coil member wound around a part of said magnetic
core member so that a read signal can be read out
from said coil member in response to magnetic
fields at or near said transducing gap; and

means for generating a d.c. bias magnetic field in said
magnetic core member when a read signal is read
out from said coil member.

2. The magnetic head device of claim 1 additionally

comprising: :

a bias current source for generating a d.c. current of
a predetermined value; and

means for coupling said bias current source to said
coil member to produce said d.c. bias magnetic
field in said magnetic core member.

3. The magnetic head device of claim 1 additionally

comprising:

a bias current source for generating a d.c. current of
a predetermined level;

a second coil would around a part of said magnetic
core member; and ’

means for coupling said bias current source to said
second coil to produce said d.c. bias magnetic field

in said magnetic core member.
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