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-- 1 - MAGNETO OPTI CAL RECORDI NG APPARATUS The present invention rg ates to "7

a. magnet o-optical recording apparatus for use with a nagneto-optica
recordlng and reproduci ng appar atus capabl e of recording and reproducing a
magnetp- opti cal recordi ng nedi um such as a mini disc (MD)) or the I'ike, for
exanple Magnet o- opti cal recording and reproduci ng apparatus that can
d and reproduce a HEGMEkaGEE]Gﬁﬂ RECORDINGAPPRRATUS anet er
dated in a disk.cartridge, i.e., so-called mni disc (M), are now
comercially avail abl e on the narket

The present invention relates to a magneto-optical |
recording apparatus for use with a magneto-optical recording and
reproducing apparatus capable of recording and reproducing a
magneto-optical recording medium, such as a mini disc (MD) or

the like, for example.

Magnéto-optical recording'and reproducing apparatus
that can record and rep;oduce a magneto-optical disk in 64 mm in
diameter accommodated in a disk cartridge, i.e., so-called mini
disc (MD), are now commercially available.on the market.

FIG. 1 of the accompanying drawings shows a structure
of a magneto-optical disk 1 that is recorded and reproduced by
this type of magneteo-optical recording and reproducing
apparatus. As shown in FIG. 1, the magneto-optical disk 1 has a

multi-layer structure having a thickness D; (D; = 1.2 mm).

Specifically, the magneto-optical disk 1 is formed of 6 layers

in which a dielectric.layer 3, a recording layér 4 serving as a
-mégnetic film, a dielectric layer 5, a reflection layer 6 and a
lubrication protecting layer 7 are laminated on a polycarbohate

substrate 2, in that order. A spacing Zg from the surface of

the protecting layer 7 to a center 4c of the recording layer 4

lies in a range of from about 20 to 30 pm.

A magnetic field modulation overwrite head (simply

referred to herelnafter as “magnetlc head ) 8 is disposed in
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FIG 1z of the acconpanying draw ngs shows a structure of a magneto-optical . .
disk.1l that is recorded and reproduced by this type of magneto-optical - - o
recordi ng and reproduci ng apparatus. As shown in FIG 1, the o
magneta-optiical disk 1 has a nulti-layer structure having a thickness
Derr] (Derfr] = 1.2 mm. Specifically, the magneto-optical disk 1 is
formed ofcéntagbtreith vhe gireteatiteimrtlayed dyef 8heamagnetdi-opthiendrddsk
serving as a magnetic film a dielectric layer 5, a reflection |ayer 6 and

whllir.

a | ubricali orAprepicahgickup devdce (lrofaredonncanpatyctypenhavingbanrate - ..

2, in that order. A spacing Zs fromthe surface of the protecting |ayer 7
to a cent@pjeetiyetkens 2 cikyiidifnosns at the position opposing the

magnetic head 8 across the magneto-optical disk 1.

The magnetic head 8 comprises an E-type core 11 having
a center core portion 1lla shown in FIG. 2 and a winding 13
formed by a plurality of turns of conductors 12 wound on the
center core pdrtion 1l1la.

In the ﬁagneto-optical recording and reproducing
apparatus thus arranged, the direction of a magnetic field
supplied to the recording layer 4 is determined by switching a
polarity of a durrent flowed to the winding 13 from terminals 14
and 15. A magnetization on the recording layer 4 is erased by
heating the recording layer 4 at temperature higher than a Curie
temperature obtained when the recording layer is radiated with a
laser spot L converged by the objective lens-9. If the magneto-
optical disk 1 is rotated to move the laser spot L from the:
recording layer 4 at its portion in which the magnetization was
erased, then fhe temperature at that portion is progressively
lowered with the result that the recording layer 4 is magnetized
in the direction of fhe mégnetic field supplied to that portion
from the magnetic head 8.

At that time, the guality, such as a carrier-to-noise
ratio (C/N), of signals obtained when the magneto-optical'disk 1
is recorded and reproduced depends considerably on intensity of
an external magnetié field supplied to the recording layer 4 of

.the magneto-optical disk 1 from the magnetic head 8.

2
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lies Ln a range of from about 20 to 30 [err]m A magnetic field nodul ation
overwite head (sinply referred to hereinafter as "magnetic head") 8 is
di sposed in -2- contact with the protecting |ayer 7 of the
magne&g- opti cal disk 1. An optical pickup device 10 of a non-contact type
havi ng an objective lens 9 is disposed at the position opposing the
w ¢ head 8 acrbssindreassjtbeoiopensatydofktie external magnetic
field supplied to the recording layer 4 of the magneto-optical
disk 1, a distance between the tip end of the magnetic head 8,
i.e., the tip end (open end side) of the center core portion lla
of the E-type core 11 and the recording layer 4 should be
reduced as much as possible because intensity of magnetic field
is in inverse proportion to the square of distance.

For this reason, the conventional magneto—optiéal disk
recording and reproducing apparatus is arranged to record an
information signal on the magneto-optical disk 1 by sliding ‘the
magnetic head 8 while the magnetic head is in contact with the
magneto-optical disk 1 as shown in FIG. 1. Even though the
magnetic head 8 is brought in contact with the magneto-optical

disk 1, the magnetic head 8 is slid in contact with the-

protecting layer 7 in actual practice, keeping the spacing Zg

‘corresponding to thé thicknesses of the diélectric layer 5, the
reflection layer 6 and the protecting laye; 7 left between the -
magnetic head 8 and the center 4c of-the recording layer 4. .
FIG. 3 is a graph showing a relationship between fhe
magnetic head 8 and the C/N. In FIG. 3, a horizontal axis
represents a spacing Z distant froﬁ the center 4c of the
recording layer 4 where the center 4c of the reéording'layer 4
is assumed to be zero. A vertical axis represents a C/N. 1In
FIG. 3, reference symbol E represents a characteristic of the
magnetic head 8 obtained when the E-type core.ll shown in FIG. 2
is used. A value TLion the vertical axis represents a C/N value

that is required to obtain a satisfactory error rate upon
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The pmagnetic head 8 conprises an E-type core 11 having a center core
portion 1la shown in FIG 2 and a winding 13 formed by a plurality of turns
of conductors 12 wound on the center core portion 1la. In the .
magnét-o- opti cal recordi ng and reproduci ng apparatus thus arranged, the
direction of a magnetic field supplied to the recording |layer 4 is
det er m Réa@YB3ckwi t Ahspgcifpolvalug of T dis ¥6ndBf| Ometheoherdzanhailng 13
fromtermnnals 14_and 15. A magnetization on the recording layer_4 is
erased Bflfieati Fdlufiels éiﬁﬁliﬁsﬁ@%saﬁeﬁptﬁcépgt ¢APPEaRimatRlyheP tRadlalmur i
tenperature obtai ned when the recording layer is radiated with a

in actual practice) from the center 4c of the recording layer 4

e

to the surface of the protecting layer 7 shown in FIG. 1. Study
of FIG. 3 reveals that the magnétic head 8 of the contact
sliding type using the E-type core 11 shown in FIG. 2 can
produce a C/N sufficiently higher than the C/N value TL which is
needed to obtain a satisfactory error rate. .

A force to urge the magnetic head 8 against the
magneto-optical disk 1 should pfeferably be made as small as
possible because such small force cannot substantially affect

the rotation of the magneto-optical disk 1, i.e., a load on a
spindle motor (not shown) is small. For this reason, the weight
of the magnetic head 8 ié limited to a certain extent. Also,
the diameter of the E-type core 11 and the number of turns of
the conductor 12 aré limited.

As shown in FIG. 4, when the magnetic head 8 is
brought in slidable contact with the magneto-optical disk 1, it
'is frequently observed that the magneto-optical disk 1 is
rotated with a disk surface fluctuation m (see FIG. 4) in the
axial direction (upper and lower direction) of the magneto-
optical disk 1 because the thickness of the magneto-optical disk
1 is not uniform and the magneto-opticai disk 1 has an
inclination. To remove such disk surface fluctuation m, the
magnetic head 8 is constantly spring—biésed in the arrow K
direction (i.e., thefaxial direction of the magneto-optical disk

4
1) through a supporting arm 18 serving as a spring member from a
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| aser ;spot L converged by the objective lens 9. If the nagneto- opti cal

disk 1 is rotated to nove the |laser spot. L fromthe recording |ayer 4 at

its portion in which the magnetization was erased, then the tenperature at

that portien is progressively lowered with the result that the recording

| ayer 4 is magnetized in the direction of the nmagnetic field supplied to

t or tiored menher W&gnmi’rth kbad 8rrangenent; itiee magnetidihgad Kictams a

*-to noi se ratio of signal s obtained when the magnet o-opti cal
1 i srelemblenecb%lrhrq@rtoducealdepéadsonbmt deitih| yherdisk ssutfacefofn

external magnetic field supplied to the recording |ayer 4 of
- the magneto-optical disk 1 following the disk surface

fluctuation m. As a consequence, a pushing force for urging the
magnetic head 8 against the magneto-optical disk 1 cannot be
decreased sufficiently.

It has been customary for the user to carry the
magneto-optical-disk recording and reproducing apparatus'when in
use. Therefore, it has been requested so far that the magneto-
optical disk recording and reproducing apparatus should be made
small, light, thin and low in power consumption. |

Since however the conventional magneto-optigal disk
recording and reproducing apparatus is arranged such that the
magnetic head 8 is brought in slidable contact with the magneto-
optical disk 1, a relatively large load is imposed upon the |
spindle motor (not shown). Thus, it is difficult to reduce the
power consumption of the conventional magneto-optical disk
recording and reproducing apparatus.

'Fﬁrther, since the conveﬁtional magneto-optical disk
recording and reproducing apparatus is of the slidable contact
type, it cannot be ensuréd tﬁat the magneto-optical disk
recording and reproducing apparatus is reliable under
undesirable circumstance, such as dusty circumstance or the
like. Further, since the magnetic head 8 is brought in contact
with the magneto-optical disk 1 in use, the magnetic head 8
tends to be worn.

To solve the problem that the conventional magneto-
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t he mggneto-optical disk 1 fromthe nmagnetic head 8. -3- To increase the
Intensity of the external magnetic field supplied to the recording | ayer 4
of the magneto-optical disk 1, a distance between the tip end of the
magnet#c head 8, i.e., the tip end (open end side) of the center core

. portion lpptdkalhaikit yeeotdidglinanfephodi€Lnglapsat aves s stwtllsb heigh
reduced as nmuch as possi bl e because intensity-of magnetic field

in reliability, it has been proposed to construct a magneto-optical - M

-

disk recording and reproducing apparatus as ; non-contact type
by spacing the magneto-optical disk’l and the magnetic head 8
apart from each other with a predetermined distance under servo-
control. This non-~contact type of the mégneto-optical disk
recording and reproducing apparatus needs an actuatof and a
servo circuit. Thereforé, unavoidably, the proposed magneto-
optical disk recording and reproducing apparatus cannot be made

small, light, thin and low in power consumption.

It is therefore an object of the present invention to
provide an improved magneto-optical recotding apparatus in which
the aforesaid shortcomings and disadvantages of the prior art
can be eliminated.

According to an aspec£ of the present invention, there
is provided a magneto-optical recording apparatus for recording
information signals on a magneto-optical recording medium. The
magneto-optical recording appafatus is comprised of an optidal
pickup device for emitting a laser béam to a lower side of the
magneto—optical recording medium, a magnetic head including a
pot core which has a center pillar and a coil which is wound
around the center pillar and supplying a magnetic power to an
upper side of the magneto-optical recording medium, and a
holding device for holding the magnetic head so as not to
contact with the uppér side of the magneto-optical recording
medium when the information signals are recorded on the magneto-

optical recording medium.
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IS ininverse proportion to the square of distance. For this reason,. the
conventi onal nagneto-optical disk recording and reproduci ng apparatus is
arranged to record an information signal on the magneto-optical disk 1 by
slidifg the magnetic head 8 while the magnetic head is in contact with the
magnet o-optical disk 1 as shown in FIG 1. Even though the magnetic head 8
ought in contact with the magneto-optical disk 1, the magnetic head 8
in.contact with the protecting layer 7 in actual practice, keeping
the spacing Zs corresponding to the thicknesses of the dielectric |ayer 5,
the reflection layer 6 and the protecting layer 7 left between the

According to the present invention, since the magnetic

head using the pot core is used, a magnetic efficiency can be

5  improved as compared with the conventional magnetic head using
the E-type core. 'Also, intensity of a generated magnetic field
can be increased sb that, eveﬁ when the magnetic head is not in
contact with ihe magnetp—optical recording medium, a sufficient
magnetic power can be supplied to.the magneto-optical recording

10 medium.

Thus, tﬁere is provided a magneto-optical recording
apparatus of simple arrangement in which a maghetic head and
‘a magneto-optical recording medium can be set in a non-

15 contact felationship.

There is also provided a magneto-optical recording
apparatus which can be made small, light and thin, in which
‘power consumption can be reduced, in which a magnetic field
of sufficiently high intensity can be.supplied to a magneto-

20 optical recording medium even when a maghetic head is not in
contact with the magneto-optical recording medium and in

which improved reliability may be achieved even under dusty

environment. _
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magneti c head 8 and the center 4c of the recording layer 4. FIG 3 is a
graph showi ng a rel ati onship between the nagnetic head 8 and the CN. In
FIG 3, a horizontal axis represents a spacing Z distant fromthe center 4c
of the reeording |layer 4 where the center 4c of the recording layer 4 is
assunmed to be zero. A vertical axis represents a CN. In FIG 3, reference

symbol E representfiedathos %ﬁcfgﬂ{éf cm:?‘ség}% ,X%g%]%i headlaBagbhakagdswhen

the E-type core 11 shown in FIG 2 1s alue TL on the vertical a _
I epr esehf Stife Phésentieidvitich WaAW beeon@ 8BparBne RbhSERAEILOVISWIRG rate —

upon
detailed description of an illustrative embodiment thereof to be
read in conjunction with the accompanying drawings, in which
like reference numerals are used to identify the same or similar

- objects.

FIG. 1 is a diagram used to explain operation of a
conventional magneto-optical recording and reproducing
apparatus;

FIG. 2 is a perspective view éhowing an arrangement of
an E-type core forming a magnetic head of the conventional
magneto-optical recording and reproducing apparatus shown in
FIG. 1;

FIG. 3 is a graph showing a C/N characteristic in the
2z axis direction of.the conventional contact-type magnetic head

- shown in FIG. 2;

FIG. 4 is a diagram used to explain how to remove. a
disk surface fluctuation according to the prior art;

FIGS. 5A and 5B are schematic side views showing an
arrangement of the mechanical system of the magneto-optical
recoiding apparatus according to an embodiment of the present
invention, respectively;

| FIGS. 6A and 6B are respectively diagrams showing a
main porﬁion of a magneto-optical recording apparatus according
to the embodiment o£ the present invention, and to which

reference will be made in explaining operation of the magneto-

[++]
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-4- playback. A specific value of TL is 46 dB. On the horizontal axis, a

val ue Zs represents a spacing (approximately 20 to 30 [err]min actual

practice) fromthe center 4c of the recording |layer 4 to the surface of the

protegting dayer 7 shown in FIG 1. Study of FIG 3 reveals that the

magnetic head 8 of the contact sliding type using the E-type core 11 shown

in FIG ZDparcyl adixle redddding hippaeathyg;hi gher than the ¢/ N value TL which
ed to obtain a satisfactory error rate.

FIGS. 7A through 7C are perspective views show;ng an
arrangement of a magnetic head used in the magneto-optical disk
recording apparatus according to the present invention in an
exploded fashion, respectively;

FIG. B is a graph showing measured results of C/N
characteristics obtained when a C/N characteristic in the Z axis
direction of the non-contact type magnetic head shown in FIGS.
5A, 5B and FIGS. 7A through 7C and a C/N characteristic in the 2
axis direction of the conventional contact-type magnetic head
are compared with each other; and

FIG. 9 is a diagram showing C/N characteristics in the
X and Y axes of the non-contact type magnetic head shown in

FIGS. 5aA, 5B and FIGS. 7A through 7C according to the present

invention.

A magneto-aptical recording apparatus according to an
embodiment of the present invention will hereinafter be
described with reference to the drawings. 1In the following
description, the magneto-optical recording apparatus according
to the present invention will be compared with the prior art
when necessary. Also, in FIGS. 5A, 5B through FIG. .9, like
parts corresponding to those of FIGS. 1 to 4 are marked with the
same references and therefore need not be described in detail.

FIGS. 5A, 5B schematicaily show an arrangement of the
mechanical system of the magneto-optical recording apparatus

according to the embodiment of the present invention. As
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A force to urge the magnetic head 8 agai nst the magneto-optical disk 1
shoul'd preferably be made as small as possi bl e because such small force
cannot substantially affect the rotation of the magneto-optical disk 1,
i.e. = a load on a spindle notor (not shown) is small. For this reason, the
wei ght of the magnetic head 8 is linited to a certain extent. Al so, t he

T iaShe R AP e Y i Rk, Tp S o
f lh;? a{o Lgp%%%%}g{lg BﬁFPETQE'%ngEa ghé) etée_?r?t inm;seknt]ior{ tch.":isvécsr q__q]uerlltl[llry observed”
disc and includes a spindle motor 21 which rotates the magneto-
optical disk 1 accommodated within a disk cartridge 18 at a
constant linear velocity (CLV). The magneto-optical disk 1 is
the same as the magneto-optical disk lishown in FIG. 1 in
structure and therefore need not be described in defail herein.
As shown in FIG. 5A, when a magnetic head 22 is
lowered, the magnetic head 22 is spaced apért by a predetermined
distance from the proteéting layer 7 of the magneto-optical disk

1 and disposed distant from the recording layer 4 by a
predeterminéd spacing Zq.

The magnefic_head 22 is attached to one end portion of
a head arm 23'which:is substantially crank-shaped in cross
section. The other end portion of the head arm 23 is fixed to a
bracket 24 by means'of a screw 25.

The head arm 23 is constantly biased in the direction
shown by an arrow f in FIG. 5A, i.e., in the direction in which
the magnetic head 22 is moved toward the magneto-optical disk 1
under spring force of a tbrsion spring 27 unitarily secured to
the bracket 24.

The bracket 24 has a lever rotating shaft 26 pivotally
fixed thereto. The lever rdtating shaft 26 has a lever 28 of a
substantially U-letter configuration in cross section fixed
thereto. One end of the lever 28 is abutted against a head
spaciqg adjustment sérew 29 provided on the side wall of the

bracket 24. 1Into the ofher end of the lever 28 is fitted a
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rotated with a disk surface fluctuation m(see FIG 4) in the axial
direction (upper and |l ower direction) of the magneto- optical disk 1
because the thickness of the nagneto-optical disk 1 is not uniformand the
magnef o-optical disk 1 has an inclination. To renove such disk surface
fluctuation m the magnetic head 8 is constantly spring-biased in the arrow

K|’d' poLbenifl gg?ug'@ﬁeﬂéilgérgw SRR i W YR paBhotie nba

supportrng arm Sérving as a‘sprin
22 is elevated.

When the magnetic head 22 is elevated as shown in FIG.
5B, the magnetic head 22 is prevented from coming in contact
with an inside upper surface of a casing (not shown) of the
mégneto—optical recording and reproducing apparatus under
adjustment of the spacing adjustment screw 30 which abuts
against an upper surface 3la of a disk holder 31.

In this state, when the side wall of the disk
cartridge 18 is urged against.anlinner side wall of the head
holder 31 by pushing the disk cartridge 18 in the direction
shown by an arrow G in FIG. 5B, the disk cartridge 18 is
automatically lowered in the direction shown by an arrow H in
FIG. 5B in unison with the disk holder 31, whereby the magnetic
head 22 is lowered as shown in FIG. 5A.

When the magnetic head 22 is in its lowered state
shown in FIG. 5A, a shaft 2la of the spindle motor 21 is chucked
to a clamper 32 of the magneto-optical disk 1. Also, when the
magnetic head 22 is in its lowered state shown in FIG. 5A, the
head spacing adjustment screw 29 abuts agaiﬁst one end portion
of the lever 28. In this state, if the head spacing adjustment
screw 29 is turned so as to proceed in the direction shown by an
arrow I in FIG. 5A, then the magnetic head 22 is translated in
the arrow J direction (uéber direction). Therefore, the tip end
portion of the magnetic head 22 can be placed at the position

spaced apart by the'predetermined distance Zy from the recording

- . layer 4 of the magneto-optical disk 1 by adjusting the head
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-5- fix

ed menber 17. Wth this arrangenent, the magnetic head 8 can

reliably be brought in slidable contact with the disk surface of the

magnet o-optical disk 1 follow ng the disk surface fluctuation m As a
conseqguencg, a pushing force for urging the magnetic head 8 against the

magnet o-opti cal disk 1 cannot be decreased sufficiently. It has been

cust omar thes e magnet o-optical disk recordi ng and -
reprodugﬁﬁégégpggapéghﬁhgnggﬁéﬁgé;'Therefore, it has been requested so far——
that th

be made

e magnet o- it thelbdkai ei8hok e AP he "RREAGUEL W 2RPFS A 4iSi phoUl d

its lowered state shown in FIG. 57, the magneto-optical disk 1
is recorded and reproduced by the magnetic head 22. Because the
bracket 24 is translated by a feeding motor (not shown) in the
direction perpendicular to the sheet of drawing forming FIGS.
5a, 5B, the magnetic head 22 is translated in the radial
direction of the magneto-optical disk 1 so that the magnetic
head 22 can access the whole surface of the recording and
reproducing surface of the magneto-optical disk 1.

With the arrangement shown in FIGS. 5A, SB,-it is
possible to construct the mechanical system oflthe magneto-
optical recording apparatus of the non-contact type in-which the

magnetic head 22 is spaced apart by the distance Zg from the

recording layer 4 of the magneto-optical disk.l upon recording.

An arrangement of the magnetic head 22 will be
described below.

FIG. 6A is a cross-sectional view of the maénetic head
22, and FIG. 6B is a diagram used to explain operation of the
magnetic head 22. FIGS. 7A through 7C are respectively
perspective views showing the arrangement of the magnetic head
22 in an exploded fashion. Specifically, FIG. 7A shows a pin
bobbin 35, FIG. 7B shows a winding assembly 36 in which the pin
bobbin 35 has a winding 34, and FIG. 7C shows a pot core 33.

As shown iq FIGS. 6A, 6B and FIGS. 7A through 7C, the
magnetic ﬁead 22 includes the pot core 33 made of ferrite and

the winding assembly 36 (pin bobbin 35 having the winding 34).
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Iight thin and | ow in power consunption. Since however the
I onal nagnet o-optical disk recording and reproduci ng appar at us

S

d such that the nagnetic head 8 is brought in slidable contact with

netQ- optical disk 1, a relatively large load is inmposed upon th
notor (not shown). Thus, it is difficult to reduce the power

tion of theagogMEwhI mm@ﬁm@,t GRPipotaloes B3 eeripHik@saad
ci ng apparatus. Further, since the conventional magneto-optical

%yaﬂﬂdfsaamdp@rﬂﬂoﬂmmd ajarsriimy @fs bheidki dabhepegsutioany aypettom
be” ensured that the magneto-optical disk

wall portion 33b and a center pillar 33c upwardly extended from

the bottom portion 33b along the axial direction. The pot core

33 includes two recesses 33d, 33d defined from the side wall of

the cylindrical po:tidn 33a to the bottom portion 33b at an

e

di sk

angular spacing of 180 degrees. The cylindrical portion 33a is

about 3 mm in height, about 6 mm in outer diameter and is about
5 mm in inner diameter. The center pillar 33c is about 1 mm in
diameter.

The pin bobbin 35 is properly shaped so as to be
accommodated in the inside hollow portion 6f the pot core 33.
As shown in FIG. 7A, the pin bobbin 35 comprises a cylindrical
body 35a and upper and.lower-flanges 35b, 35c. The lower flange
35¢c includes on its peripheral edge portion attached pins 37, 317
serving as input terminals which are opposed at an angular
extent of 180 degrees. The cylindrical body 35a includes the
winding 34 which has about 60 turns of conductors, each having a
diameter of 80 um. A winding starting portion and a winding
ending portion of the winding 34 are connected and fixed to the
pins 37, 37, respectively.

. The winding assembly 36 thus arranged is accommodated
within the inside hollow portion of the pot core 33 such that
the pins 37, 37 are projected from the recesses 33d, 33d of the
bottom portion 33b of the pot core 33, and then fixed therein by
some suitable means;fsuch as an adhesive or the like, thereby

the magnetic head 22 being formed as shown in FIG. 6A. The
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recor.di ng and reproduci ng apparatus is reliable under undesirable

circunstance, such as dusty circunstance or the like. Further, since the

magneti c head 8 is brought in contact with the magneto-optical disk 1 in

use, ,he magnetic head 8 tends to be worn. -To solve the problemthat the

conventi onal magneto- -6- optical disk recording-and reproducing

appar at isarfacetisoviiath the magnetic head 22 is opposed to the magneto- o . —
optical disk 1 is the upper surface of the pot core 33 as shown
in FIG. 7C. There is then the risk that lead wires projected
over the upper surface excessively will come in contact with the
magﬁeto-optical disk 1. The recesses 33d, 33d are therefore
‘provided to downwardly introduce the pins 37, 37 functioning as
lead wires therethrough.

The magnetic head 22 can be assembled in a short
period of time by using the pin bobbin 35. Even when the pin
bobbin 35 is not used, if the lead wires are led out of the
recesses 33d, 33d, then the lead wires can be prevented from
being projected over a center (center of the upper surface of
the center pillar 33c of the pot core 33) UC of the magnetic
head 22.

Although the magnetic head 22 becomes slightly heavier.
than the conventional magnetic head 8 using the E-type core 11
shown in FIG. 2, intensity of a magnetic field generated from
the magnetic head 22 becomes strong about 1.5 times.

The possibility that the magnetic head 22 using the
pot core 33 can be used as the non-contact type magnetic head in
actual practice will.be examined below.

FIGS. 6A, 6B show a relationship among the magnetic
head 22, the :ecording layer 4 and the laser spot L focused on
the recording layer 4 (center 4c of the recording layer 4)
through the objectiﬁe lens 9. More specifically, a positional

displacement between the center UC of the upper surface of the

magnetic head 22 and the laser spot L is expressed by a two-
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inreliability, it has been proposed to construct a nmagneto-optical disk
recordi ng and reproduci ng apparatus as a non-contact type by spacing the
magnet o-optical disk | and the nagnetic head 8 apart from each other with a
pr edet.er:m ned di stance under servo control. This non-contact type of the
magnet o-opti cal di sk recordi ng and reproduci ng apparatus needs an actuator
and g sefiBerfienal copedinate of dadndi¥bryest hangrthesspacingehetweeni cal
#ecordi ng and reproduci ng apparatus cannot be made small, light, thin
ow FhepeRRECE s bt ubner surdfacer spd theogpaterodct o phesent

i nvention to Rrovide an |j roved magnet o-optical recordi ng apparatus in
whi ch recorglng fayer 4IE% expresgéd by apz-axis cOordingtePp

FIG. 8 corresponds to FIG. 3 and shoﬁs a relationship
between a spacing Z in the 2z-axis direction and a C/N obtained
when the center UC of the upper surface of the magnetic head 22
is placed at an origin O of the X and Y axes. 1In FIG. 8, a
characteristic shown by a dashed curve E is the same as the
characteristic (FIG. 3) of the conventional magnetic head 8. 2
characteristic shown by a solid curve P représents a
characteristic of the magnetic head 22 according to the
embodiment of the present invention. In FIG. 8, reference
symbol Zm depicts a maximum value of the disk surface
fluctuation m (see FIG. 4) caused by the uneven thickness and
the inclination of the magneto-optical disk 1 when the magneto-
optical disk 1 is retated. In FIG. 8, reference symbol zn
depicts a spacing between points at which the C/N value TL
necessary for obtaining a satisfactory erfor rate and the
characteristic P cross each other.

Study of FIG. 8 reveals that the conventional magnetic
head 8 using the E-type core 1i produces a C/N which is less
than the value TL at the point Zm. Therefore, it is impossible
to place the magneto-optical disk 1 and the magnetic head 8 in a
non-contact relationsﬁip.' However, as will bé clear from FIG.
8, according to the magnetic head 22 using'the pot core 33 of
this embodiment, if the spacing Z between the center UC of the

upper surface of the magnetic head 22 and the center 4c of the

This Shect Has Been Re[ilaced .
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t he aforesald short com ngs and di sadvant ages of the prior art can be
el imnated. According to an aspect of the present invention, there is
provi ded a magnet o-optical recording apparatus for recordlng i nf or mat i on

si gnal s ,on,a magneto-optical recording medium The magneto-optical- o
recor |ng apparatus I's conprised of an optical pickup device for emtting a}

| aser OYey 81 o] Dl 1R a0 pRitereed! thal pbeaesdzRAJafRAZHM +
nagnetlc ead ?%é %g a pof core which has a center pllla? and a c%??

whi ch i sy veuRdean B kdhas B Highiell @haandhsuppiyvalua TBIeeki ¢ power to’
an upper side of the nmagneto-optical recording nedium and a

obtaining a satisfactory error rate even when the magnetic head

22 is not in contact with the magneto-optical disk 1. In this

sense, the predetermined spacing Zg between the points 2Zm and 2n

can be regardeh as an edjustable range of the magnetic head 22 -
in the Z direction.

 Therefore, if the spacing between the center 4c of the
recording layer 4 and the magnetic head 22 is adjusted to equal

to the spacing Zg by turning the head spacing adjustment screw

29 shown in FIG. SA, then even the non-contact magnetic head 22
can obtain a C/N higher than the value TL.

FIG. 9'ehows characteristics in which C/N is
deteriorated in accordance with an increase of shift amounts X
and Y when the center UC of the upper surface of the magnetic
head 22 is shifted from the laser spot L on the X and Y

coordinates. In FIG. 9, a solid curve Pye indicates a

characteristic obtained when the magnetic head 22 is not in

contact with the magneto-optical disk 1. A dashed curve P¢

indicates a characteristic obtained when the magnetic head 22 is
brought in contact with the magneto-optical disk 1. Study of .
FIG. 9 reveals that, even when the magnetic head 22 is not in
contact Qith the magneto-optical disk 1, the C/N can be set to
be higher than the C/N value TL which can obtain a satiefactory
error rate up to shift amounts % Xn. In that sense, the
interwal of the shift amounts * Xn including the origin O can be

regarded as an adjustment range of the magnetic head 22 in the X

This Sheet Has Been Replaced = 1




hol di ng device for holding the nagnetic head so as not to contact with the
upper side of the magneto-optical recordi ng nmedium when the information
signals are recorded on the magneto- optical recordi ng nmedi um

REPLACEMENTs SHEET -7- According to the present invention, since the

magneti ¢ Nead uSiraddiRmgeot core is used, a magnetic efficiency can be

-

As described above, according to the embodiment of the
present invention, since the magnetic head 22 using the pot core
33 is used, a magneﬁic efficiency can be enhanced as compared
with that of the conventional magnetic head 8 using the E-type
core. Therefore, since intensity of the hagnetic field can be
increased comparatively, satisfactory intensity of magnetic

field can be supplied to the magneto-optical disk 1 even when

the magnetic head 22 is not in contact with the magneto-optical

disk 1. Since the magnetic head 22 is not in contact with the
magneto-optical disk 1,.the magnetic head 22 can perfectly be
prevenied from being worn and the magnetic head 22 can be
extended in life. Therefore, the magneto-optical recording
apparatus according to the present invention can become more
reliable. Further, the load on the spindle motor 21 can be
reduced and therefore a power Consumption of the magneto-optical
recording apparatus can be reduced.

Furthermore, since the power consumption is reduced, a
transformer or the like in a power supply circuit of the
magneto-optical recording apparatus can be reduced in weight and
therefore the magneto-optical recording apparatus. can be made
small, light and thin on the whole. |

As set forth, according to the embodiment,
since the magnetic field modulation overwrite head using the pot
core is used as the magnetic head, a magnetic efficiency can be
enhanced and intensity of a magnetic field can be increased as

comparéd with the conventional magnetic field modulation

This Sheet Has Been Reﬂlaced
| -
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5 i nproved as conpared with the conventional -magnetic head using the
E-type core. Also, intensity of a generated magnetic field can be increased
so that, even when the nagnetic head is not in contact with the
magnet 0- optsi cal recording medium a sufficient magnetic power can ‘be
supplied to the magneto-optical recording 10 medi um Thus, there is
provi dedveriadied fre@d uedng’ ehar B bgpa el UThirefiond £ &lsariigafartonyn
whi ch a magnetic head and a nagneto-optical recordi ng nmedi um can be set i
a nona_ fageettiar powelracanndbi supfhited to tHe magneticdeptal gy meapmitng al
recordi ng

medium even when the magnetic head is not in contact with the

magneto-optical recording medium.

Further, since the
magnetic field modulation overwrite head is not in contact with
the magneto-optical recording medium, a load on the spindle
motor - can be reduced and therefore the power consﬁmption of the
magneto-optical recording apparatus can pe reduced. Also, the
magneto-optical recording apparatus
can be improved in reliability under dusty
circumstances.

Furthermore, since
the power consumption of the magneto-optical recordihg apparatus
can be reducéd, the power supply circuit, such as a power supply
transformer or the like, can be simplified in arrangement with
the result that the magneto-optical recording apparatus itself
can be made small, 1ight and thin.

Having described a preferred embodiment of the
invention with reference to the accompanying drawings, it is to
be understood that the invention is not limited to that precise
embodiment and that various changes and modifications could be
effected therein by one skilled in the art without departing

from the scope of the invention as defined in the

appended claims.
This Sheet Has Been Reﬂlaced
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appar at us whi-eh—ean—be-made small, light and thin, in which power
consunption . jn which a magnetic field of sufficiently high
intensity ciﬂiﬂlﬂ]@ﬂ!@ﬂﬁjmﬂ a magneto- 20 optical recording medi um even
when, a .magnetrcy _ < 1n contact wi_th the nagneto-optical recording
medi um and i n which inproved reliabilifylﬁhi be achi eved even under dusty
environment. The above and ot her (ﬁnéﬂﬂfﬁs features, and advant ages

1. A magneto-optical reéording apparatus for
recording information signals on a magneto-optical recording
"5 :medium, comprising:
optical pickué means fdf emitting a laser beam
to a 1ower side of said magneto~optical recording medium;
a magnetié head including a pot core which has a
.center pillar and a coil which is wound around said center
10 pillar and for supplying a magnetic power to an upper side
of said magneto-optical recording medium.
2. The magneto-optical recofding apparatus
according to claim 1 comprising:
holding means for holding said magnetic head so
15 as not to contact with said upper side of said magneto-
optical recording medium while said information signals are
being recorded on said magneto—éptical recording medium.
3. A magnetic head for use in a magneto-optical
‘recording apparatus comprising a pot core which has a center
20 pillar and a coil which is wound around said center pillar.
4. The magneto-optical recordihg apparatus
according to claim 1 or 2 or the magnetic head according to
claim 3, wherein said pot core has two recesses defined from
its side wall to bottom wall portions and two end portions
25 of said coil are led out to the outside of said pot core
through said two recesses.

5. The magneto-optical recording apparatus

Sheet Has Been Relilaced
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of the present i.nvention will becone apparent f39n1the fo deta ed
descrlptlon of an illustrative enbodi nent thereﬁ um mﬁ onJunctlon
with the acconpanying drawi ngs, in which like re are used
to identify the same or simlar objects. FIG 1 is a dlagran1used to
expl ain operation of a conventional nmagonebe-aptical recording and
reproduci ng apparatus; FIG 2 is a perspective view showi ng an arrangenentae.——
of an E-typeacsseiing togchailInet 2 Coneqdonf theenggneeiti head according ~———¢
magnet o- opti cal recordi ng and reproduci ng apparatus shown in

to claim 3 or 4, wherein said magnetic head further includes

a bobbin having two pins, said coil is wound on said bobbin,
two end portions of said coil are respectively connected to
5 said two pins and said two pins are led out to the outside
of said magnetic head through said two recesses of said pot
core.
| 6. A magneto-optical recording apparatﬁs for
recording information signals on a magneto-optical recording
10 medium, comprising:
optical pickup means for emitting a laser beam
to a lower side of said magneto-optical recording medium;
a magnetic head for supplying magnetic power to
an upper side of said magneto-optical medium; and
15 _ holding means for holding said magnetic head so
as not to contact with said upper side of said magneto-
optieal recording medium while said informatien signals are
being recorded on said magneto-optical recording medium.
7. A magneto-optical recording apparatus
20 constructed and arranged substantially as hereinbefore
described with reference to and as illustrated by Figs. 6a
to 9 of the accompanying drawings.
8. A magnetic head substantially as hereinbefore
described with reference to and as illustrated by Figs. 6A

25 to 9 of the accompanying drawings.

This Sheet Has Been Re

TR




FIG 1, FIG 3 is ‘a graph show ng a. CYN characterlstlc inthe z axis
dlrectlon of the conventional contact fype nfeg

et o- optical recording apparatus RESARH -efBeci-fent.of . Lhe
ﬂnt i nvention, respectively; FIGS. 6A and GB are res ect ively di agrams
showi ng a MAGNETO-OPTICAL RECORDING APPARATUS

A magneto-optical recording apparatus for recording
information signals on a magneto-opticél recording medium is
comprised of an optical pickup device for emitting a laser beam
to a lower side of the magneto-optical recording medium, a

- magnetic head including a pot core which has a center pillar and
a coil which is wound around the center piilar and supplying a
magnetic power to an upper side of the magheto-optical recdrding
medium, and a holding device for holding the magnéfic head so as
not to contact with the upper side of the magneto-optical
recording medium when the information signals are recorded on

the magneto-optical recording medium.

FIG.5A

"““ﬁ’iii‘uiii:ﬁi:i :miu



S quﬂ-3’ P 3
.main portion of ‘a:nEgneto- opta@al pcordlng appar at us..accordi.ng -to. the.. .
IRV

"enbodi ment..of ..t he. present.. AN n, and to which reférence wll be made ln
explaho1ng operatlon L Off the nagnetq optical di gkirecording apparatus;:
FIGS. 7A through. 7C.are perspeqttye vi ews showi ng ah arrangement oft a . i
magneti c head. used in the nagheto dptrcdl-dlsk recaerdi ng apparatus¥ . ”1%
according to the’ present |nvent|on Jn en exploded fvashi on, respectrvely -
MAGNETO-OPTICAL RECORDING APPARA'I‘US L e

The présent invention relates to a magneto-optical
recording apparatus for use with a magneto-optical recording add
reproducing apparatus capable of recording and reproducing a
magneto-optical recording medium, such as a mini disc (MD) or

the like, for example.

~ Magneto-optical recording and reproducing apparatus
that can record and reproduce a magneto-dptical disk in 64 mm in
diameter accommodated in a disk cartridge, i.e., so-called mini
disc (MD), are now commerciaily available on the market.
FIG. 1 of the accompanying drawings shows a strdcture
of a'magneto-optical disk'l that.is recorded and reproduced by
- this type of magnete-optical recording and reproducing .
apparatus. As shown in FIG. 1, the magnetofoptical‘digk'l has a

multi-layer structure having a thickness D; (D; = 1.2 mm).

Specifically, the magneto-optical disk 1 is formed of 6 layers

in which a dielectric layer 3, a recording layer 4 serving as a
magnetic_film,'a dielectric layer 5, a reflection layer 6 and a
ldbrication protecting leyer 7 are laminated on a polycarbonate

substrate 2, in that order. a spacing Zg from the surface of

the protecting layer 7 to a center 4c of the recording layer 4

lies in a range of from about 20 to 30 um.

A magnetic field modulation overwrite head (simply
referred to hereinafter ag “magnetic head") 8 is disposed in
. . - . .. .| REPLACEMENT SHEET
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.FIG B is a graph showi ng neasured results of C N characteristics obtained
"when a C/ N characteristic in the Z axis direction of the non-contact type
magneti ¢ head shown in FIGS. 5A, 5B and FIGS. 7A through 7C and a C N
characteristic in the Z axis direction of the conventional contact-type
magneti c head are conpared wth each otter; and FIG 9 is a di agram showi ng
C/'N characteristics in the X and Y axes of the non-contact type nagnetic .
head shown in FIGS. 5A, 5B and FIGS. 7A through 7C according to the present

i nvent i oncofe S8CNeLth AHd FRoteReehy 1ay8PPAIGE Lhe?naghdiBdopR 231 disk
1. An'obtical pickup device 10 of a non-contact type having.an
objective lens 9 is disposed at the positiqﬁ opposing the
magnetic head 8 across the magneto-optical disk 1.

The magnetic head 8 comprises an E-type core 11 having
a center core portion lla shown in FIG. 2 and a winding 13
formed by a plﬁrality of turns of conductors 12 wound on the

: centei cofe portion lla.

In the'ﬁagneto-optical recording and reproducing
apparatus thﬁs arrangéd, the direction of a magnetic field
supplied to the recording layer 4 is determined by switching a |
polafity of a current flbwed to the winding'13 from terminals 14

- and 15. A magnetization on the recording layer 4 is erased by
heating the recording layer 4 at temperature higher than a Curie
temperature obtgined when the recording layer is radiated with a
laser spot L converged by the objective lens 9. If the magneto-
optical disk 1 is rotated to move the laser spot L from the
recording layer 4 at its pqrtion_in.which the magnetization was
erased, then the temperature at that portion ié progressively
lowered with the result that the recbrding layer 4 is magnetized
in the direction of £he magnetic field suppiied to that portion
from the magnetic head 8.

At that time, the quaiity, such és a carrier-to-noise

- ratio (C/N), of signals obtained when the magneto-optical disk 1

| is recorded and reproduced depends considerably on intensity of
an external magnetié field supplied to the recdrding léyer 4 of

the magneto-optical disk 1 from the magnetic head 8.

REPLACEMENT SHEET

103 DEC 199

bt e e s ervereapenes
~




enbodi nent of the present invention will hereinafter geﬁﬂﬁﬁéfibed with
‘reference to the drawings. In the follow ng descriptl)n

nmagnet.o-optical recording apparatus according to the D@ %%Bon Wi I I
be conpared with the prior art when necessary Al so, A

through FIG 9, like parts correspondlng To those .of —I l.to0 4 are
mar ked with the sane references and therefore need nof be descrIbed in
detail. FIGS. 5A 5B schematically show an arrangenen. of—the—mreeh I
system of the magnet o-0pti cal cordin s accor di to

eﬁbodlnent of thg §d% ﬁgFo%ntﬁgsggg he ‘externa gmag“Etlc

field supplied to the recording layer 4 of the magneto-optical
disk 1, a distance between the tip end of the magnetic head 8,
i.e., the tip end (open end side) of the center core portion 1lla
of the E-type core 11 and the récording layer 4 should be
reduced as much as possible because intensity of magnetic field
is in inverse proportion to the square of distance.

For this reason, the conventional magneto-optical disk
recording and.feproducing apparatus is arranged to record an
information signal on the magneto-optical disk 1 by sliding the
magnetic head B.While the magnetic head is in contact with the
magneto-optical disk 1 as shown in FIG. 1. lEvén though the
magnetic head 8 is brought in contact with the magneto-optical
disk 1, the magnetic head 8 is slid in.contact with the

_ protecting léyer 7 in actual practiée, keeping the spacing Zg

corresponding to thé thicknesses of the dielectric layer 5, the
' reflection 1aye£ 6 and the protecting 1aye; 7 left between the
magnetic head 8 and the centef 4c of the recording layer 4. .
FIG. 3 is a gfaph showing a relationship between the
magnetic head 8 and the C/N. In FIG. 3, a horizontal axis
represents a spacing Z distant from the center 4c of the
recording layer 4 where the center 4c of the recording layer 4
is assumed to be zero. A vertical axis represents a C/N. 1In
FIG. 3, reference symbol E represents é characteristic of the
magnetic,head 8 obtained when the E-type core 11 shown in FIG. 2
is used. A value TL‘on the vertical axis represents a C/N value

that is required to obtain a satisfactory error rate upon



-10- illustrated in FIGS. 5A, 5B, the nmagneto-opti cal rBEﬂM@EM@Naﬁﬁaﬂatbs
‘according to the present invention drives the mni di$cand TTnctudes

spindl e motor 21 which rotates the nagneto- optical disk t £di
within a disk cartridge 18 at a constant ‘linear vel ocft) : .
magnet o-optical disk 1 is the same as thefmagnet o- opt { cdl—di-sk—1-showh {n

FIG 1 in structure and therefore need not be describéd in detail herei
As shown in FIG 5A, when a magnetic head 22 i's

=]

playback. A spec1f1c value of TL is 46 dB. On the horizontal

‘axis, a value Zg repreSents a spacing (approximately 20 to 30 um

in actual practice) from the center 4c of the recording layer 4
to the surface of the protecting layer 7 shown in FIG. 1. Study
of FIG. 3 reveals that the magnetic head 8 of the contact
sliding type using the E-type core 11 shown in FIG. 2 can
prbduce a C/N sufficiently higher than the C/N value TL which is
needed to obtain a satisfactory errér rate.

A force to urge the magnetic head 8 against the
magneto-optical disk 1 should preferably be made as small as
possible.because éuch.small.force cannot substantially affect
the rotation.of the magneto-optical disk 1, i.e., a load on a
spindle motor (not shown) is small. For this feason, the weight
of the magnetic head 8 is limited to a certain extent. Also,
the diameter of the E—tipe core 11 and the number 6f turns of
the conductor 12 aré limited.

As shown in FIG. .4, when the maénetic head 8 is
hrought in slidable contact. thh the magneto-optlcal disk 1, it
is frequently observed that the magneto-qptlcal disk 1 is
rotated wzth a disk surface fluctuation m (see FIG. 4) in the
axial direction (upper and lower direction) of the magneto-
optical d;sk 1 because the thickness of the magneto-optical disk
1 is not uniform and the magneto-optical disk 1 has an
,inclinatiqn. To rémove such disk surface flucﬁuation m, the
magnetic head 8 is constanﬁly spring-biaseﬁ in the arrow K
direction (i.e., the‘axial direction of the magneto-optical disk

v
1) through a supporting arm 18 serving as a spring member from a



3

_ |l owered,
" fromthe protecting |ayer 7 of the magneto-optical [dipgsk—t—=rd—ai3pdsed

di st ant

fromthe.recording | ayer 4 by a predeterm rjeq [he
magneti c head 22 is attached to one end portion of |a hé£3ﬁ§§%@§%VWHch
substantial |y crank-shaped in cross sBction. The otih end paortiendof

head arm 23 is fixed to a bracket 24 by neans of a screm/25 The heac
23 is constantly biased in the direction shown by a '

the magnetic head 22 is spaced apart by a paemgmﬁwﬁNﬁéﬁﬁﬁﬂs1ance

5

S
t he
arm
A,

i.e., inedh| (ilénﬂfér‘ QPI ' ”W%hC‘E‘hié‘eaﬂe&f&’éuleﬁuﬂqe%ﬁtezaxabﬁeﬁ@ﬂehamﬁréaﬁhe

magnet o-

optical disk
reliably be brought in slidable contact w1th the disk surface of

the magneto-optical disk 1 following the disk surface

- fluctuation m. As a conseguence, a pushing force for urging the

magnetic head 8 against the magneto-optical disk 1 cannot be
decreased sufficiently. |

It has been customaty for the user to carry the
magneto-optical disk recording'and reproducing apparatus vwhen in
use. Therefore, it'has been requested so far that ‘the magneto-
optical disk recording.and reproducing apparatus should be made
small, light, thin and low in power consuﬁption.

Since however the conventional magneto-optical disk

recording and reproducing apparatus is arranged such that the

magnetic head 8 is brought in slidable contact with the magneto-

optical disk 1, a relatively large load is imposed upon the .

-spindle motor (mot shown). Thus, it is difficult to reduce the

power consumption of the conventional magneto-optical disk

. recording and reproducing apparatus.

Further, since the conventional magneto-optical disk
recording and reproducing apparatus is of the slidable contact

type, it cannot be ensured that the magneto-optlcal disk

recordlng and reproducing apparatus is reliable under

undesirable circumstance, such as dusty circumstance or the

- like. Further, since the magnetic head 8 is brought in contact

with the magneto-optical disk 1 in use, the magnetic head 8

tends to be worn.

To solve the problem that the conventional magneto-
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under spring force of a torsion spring 27 unitarily| sgcured to the briacket

24. The bracket 24 has a | ever rotating shaft 26 p
The lever rotating shaft 26 has a |ever 28 of a subk
configuration in cross section fixed thereto. One e

abutted agai nst a head spaci ng adj ust neft screw 29 EFOVIded on the side
of the bracket 24. Into the other end of the | e

wal |

TS Trtted a
optical disk recording and reproducing apparatus is not so high

in reliability, 4t has been proposed to construct a magneto-optical
disk recording and reproducing apparatus as a non-contact type
by spacing the magnéto—optical disk?l and the magnetic head 8
apart from each other with a predetermined distance under servo
conirol. This non-contact type of the magneto-optical disk
recofding and reproducing apparatus needs an actuator and a
servo circuit. Therefdre, unavoidably, the proposed magneto-
optical disk recording and.reproducing apparatus cannot be made

small, light, thin and low in power consumption.

It is therefore an object of the present invention to
provide an improved magneto-optical recording apparatus in which
the aforesaid shortcomings and disadvantages of the prior art

can be eliminated.

According to an aspect of the present invention, there
is provided a magneto-optical recording apparatus for rgcording
information signals on a magneto-optical recdrding medium. The
magneto-optical recording apparatus is comprised of an optiéal
pickup device for emitting a laser béam to a lower side of the
magneto~optical recording medium, a magnetié head incluqing a
pot core which has a center piilar and a coil which is wound
around the center pillar and supplying a magnetic power to an
upper side.of the magneto-optical recording medium, and a
holding device for hkolding the magnetic .head so as not to
contact with the upper- side of the magneto-optical recofding

medium when the information signals are recorded on the magneto-

optical recording medium.



-11- spacing adjustnment screw 30 which is used when t he, nnnnnfir head 22

is-elevated. Wien the magnetic head 22 is elevated as s (ﬂﬂWLA@FM§M$ sﬁggrthe
magneti.c head 22 is prevented fromcomng in contact w

surface of a casing (not shown) of the magneto-optical Jec égbﬁg and
reproduci ng apparatus under adjustment of the spacing gdjfus¥s Cs196 3¢
whi ch abuts agai nst an upper surface 3la.pf_a disk holderl31__ln this
state, when the side wall of the disk cartrldge 18 i's yrged agai nst an

Aartl Illoluu HPper

i nner side wall of the head

According to the present invention, since the magnetic

head using the pot core is used, a magnetic efficiency can be

5  improved as compared with the conventional magnetic head using
the E-type core. Also, intensity of a generated magnetic field
can be increased so that, even wﬁen the magnetié_head is not in
contact with the magneto-optical recording medium, a sufficient
magnetic power can be supplied ta the magneto-optical recording

10 :

medium.

Thus, thére is provided a magneto-optical recording
apparatus of simple arrangement in which a magnetic head and

a magneto-optical recording medium can be set in a non-

15 contact relationship.

There is also provided a magneto-opfical recording
apparatus which canlbe made small, light and thin, in thch
poﬁer consumption can be reduced, in which a magnetic field
of suffiéiently high intensity can be supplied to a magﬁeto-

20 opticallrecording mediun even when a ﬁagnetic head is not in
contact with the magneto-optiéal recording medium and in -

which improved reliability méy be achieved even under dusty

environment.



hol der 31 by pushing the disk cartridge 18 in the dfrec AN ASHE LAl
arrow Gin FIG 5B, the disk cartridge 18 is autonatiba‘FQﬂ Al ?ﬁh:t%e

direction-shown by an arrow Hin FIG 5B in unison wfhjthe disk hardkn 31
wher eby the magnetic head 22 is lowered as shown in F G 68 DEg=mmhe

magnetic head 22 is in its | over ed' state&hown in FIG bHA a shaft 21% bf

the spindle nmotor 21 is chucked to a clanmper 32 of thg nagneto-optlpalidisk
1. Also, when the nmagnetic head 22 is in its |lowered k Ln_Fl '
5A, the head spacing adjustnent.screw 29 abuts agai nst one end portion of
the lever 28. |n thiEhetabeve and pshexagbipatsngieatiresernd advantages

of the present invention will become apparent from the following

detailed description of an illustrative embodiment thereof to be
read in conjunction with the accompanying drawings, in which

like reference numerals are used to identify the same or simi;ar

objects.

FIG. 1 is a diagram used to explain operation of a
conventional magneto-optical.recording and reproducing
apparatus;

FIG. 2 is a perspective view showing an arrangement of
an E-type core forming a magnetic head of the conventional
magneto-optical recording and reproducing apparatus shown in
FIG. 1; - |

FIG. 3 is a graph showing a C/N characteristic in the
Z axis direction of .the conventional contact-type magnetic head
shown in FIG. 2;

FIG. 4 is a diagram.used to explain how to remove. a
disk surface fluctuation according to the prior art;

FIGS. 5A and 5B are schemﬁtic side views showing an
arrangement of the mechanical system of the.magneto-optical
recording apparatus according to an embodiment of the.present
invention, respectively;

" FIGS. 6A-and 6B are regpectively diagrams showing a
main portion of a magneto-optical reco;ding apparatus according
to the embodiment o£ the present invention,.and to which

reference will be made in explaining operation of the magneto-



screw 29 is turned so as to proceed in the direction N&ﬁ?ﬁEﬁQM/I in
"FIG 5A, then the magnetic head 22 is translated in t e REPL Ndlrection
(upper direction). Therefore, the tip end portion of tljhg nagnetic head 22
can be placed at the position spaced apart by the predetiergiznpeCdi99bance ZQ
fromthe recording |layer 4 of the magné-o-optical disk 1 by adjusting the
head -12- spacing adjustnent screw 29. - T

S

optical disk recording apparatus;

FIGS. 7A through 7C are perspective views showing an
arraﬂgement of a magnetic head used in the magneto-optical disk
recording apparatus according to the present invention in an .
explbded fashion, respectively;

. FIG. B is a graph showing measured results of C/N
characteristics obtained when a C/N characteristic in the Z axis
direction of the non-contact type magnetic head shown in FIGS.
SA, 5B and FIGS. 7A throﬁgh 7C and a C/N characteristic in the 2
axis direction of the conventional contact-type magﬁetic head
are compared with each other; and

FIG. 9 is a diagram showing C/N characteristics in the

X and Y axes of the non-contact type magnetic head shown in

FIGS. 5A, 5B and FIGS. 7A through 7C according to the present’

invention.

A ﬁagneto-optical recording apparatus according to an
"embodiment of the present invention will hereinafter be .
described with reference to the drawings. 'In the following
description, the magnetd-ppticai'recording apparatus according
to the present invention will be compared with the prior art
when necessary. Also, in FIGS. 5A, 5B through FIG. 9, like
parts corresponding to those of FIGS. 1 to 4.are marked Qith the
same references and therefore need not be described in detail.

FIGS. 5A, 5B échematically show an arrangement of the

mechanical system of the magneto-optical recording apparatus

according to the embodiment of the present invention. As



Under the condition that the nmagneti'c head 22 is e shown

in_its. lLowered—sta
.in FIG 5A the magneto-optical disk 1 is recorded ag@]{ﬁﬁFmﬁdﬁEﬂTb t he
magneti c head 22. Because the bracket 24 is translia not or

(not shown) in the direction perpendicular to theishee n orning
FI GS.” 5A, 5B, the magnetic head 22 is <¥0nsl ated i{n &3()'2%6 1?% egt i

tion of
the rmagneto-optical disk 1 so that the nmagnetic hdqadq 22 can ac tthe

whol e surface of the recordlng and reprodu0|ng surface of the

possi bl eLbeeBrated i it SRanp Ral Cg SRR RO Ao ding

T8Q
apparatus according to the present invention drives the mini

disc and includes a'spindle motor 21 which rotates the magneto-

optical disk 1 accommodated within a disk cartridge 18 at a

constant linear velocity (CLV). The magneto-optical disk 1 is

the same as the magneto-optical disk 1 shown in FIG. 1 in
structure and therefore need not be described in detéil herein.
As shown in FIG. SA, when:a magnetic head 22 is -
lowered, the magnetic head 22 is spaced apart by a predetermined_
distance from the protecting layer 7 of the magneto-optical disk

1 and disposed distant from the recdrding layer 4 by a

predetermined spacing Zg.

The magnetic head 22 is attached to one end portion of
a head arm 23 which is substantially crank-shaped in cross
section. The other end portion of the head arm 23 is fixed to a
bracket 24 by means'of a screw 25.

The head arm 23 is constantly biased in the direction
shown by an arrow F-in FiG;:SA, i.e., in the direction in which.
the magnétic head 22-is moved toward the magneto-optical disk 1
under spring force of a torsion spring 27 unitérily secured to

the bracket 24.

The bracket 24 has a lever rotating shaft 26 pivotally

fixed thereto. The lever rotating shaft 26 has a lever 28 of a
substantially U-letter configuration in cross section fixed
thereto. One end of the lever 28 is abutted against a head

spacing adjustment screw 29 provided on the side wall of the

bracket 24. Into the other end of the lever 28 is fitted a
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optical recording apparatus of the non-contact type-inagaﬁgh—ehe—ﬁagmetic

.head 22 is spaced apart by the distance ZQ fromthe edordin | ayer 4 of
t he magneto-optical disk 1 upon recording. An arrangqngntOdf G gnetic
head 22 will be described below. FIG 6A is a cross-dedtional view af the
magnetic head 22, and FIG 6B is a diagThﬁTused to expl ai n operation off the
magneti c head 22. FIGS. 7A through 7C are respectivel -0
showi ng the arrangenent of the magnetic head 22 in an expl oded fashi on.

Specifically, FIG 7A shows a pin bobbin 35 FIG 7B shows a w ndin
assenbl yspaciingnedghstheng screw 30 which is used when the magnetic head

22 is elevated.

When the magnetic head 22 is elevated as shown in FIG.
58, the magnetic head 22 is prevented from coming in contact
with aﬁ inside upper surface of a casing (not shown) of the
magneto-optical recording and reproducing apparatus under
adjuetment of the spacing adjustment screw 30 which abuts
against an upper surface 3la of a disk holder 31.

In this state, when the side wall of the disk
cartridge 18 is urged against an inner side wall of the head
holder 31 by pushing the disk cartridge 18 in the direction
shown by an arrow G in FIG. 5B, the disk cartridge 18 is
automatically lowered in the direction shown by an arrow H in
FIG. 5B in unison with the disk holder 31, whereby the magnetic
head 22 is lowered as shown in FIG. SA.

When the'magnetic head 22 is in its lowered state
shown in FIG. 5A, a shafg 21a of the spihdle motor 21 is chucked
to a clamper 32 of the magneto-optical disk 1. Also, when the
magnetic head 22 is in its lowered state.shown in FIG. 5A, the
ﬁead spacing adjustment screw.29 abuts agairst one end portion
of the lever 28. In this state, if the head spacing adjustment
screw 29 is turned so as to proceed in the direction shown by an
arrow I in FIG. 5A, then the magneticthead.zz is translated in
the arrow J direction (uﬁper direction). Therefore, the tip end
. portion of the magnetic head 22 can be placed at the position

spaced apart by the predetermined distance Zo from the recording

layer 4 of the magneto-optical disk 1 by adjusting the head



bobbi n 35 has a winding 34, and FIG™ 7C shows a pot {oREPLASEMENT sfiown in
FIGS. 6A, 6B and FIGS. 7A through 7C, the nagnetic hg

pad 22 I ncl udes the pot
core 33 nmade of ferrite and the wi nding assenbly 36 (p %m 1% havi ng
t he wi ndi ng 34). -13- As shown in FIL.G 7C, the pot ore conprlses a
cylindrical portion 33a serving as a si wal | porti ¢n|

portion 33b and a center

pillar 33c upwardly extended from ]

spacing adjustment screw 29.

Under the condition that the magnetic héad 22 is in
its ldwered-state shown in FIG. 5A, the magneto-optical disk 1
is recorded and reproduced by the magnetic head 22. Because the
bracket 24 is.translated by a feeding motor (not shown) in the
direction perpendicular to the sheet of drawing forming FIGS.
5A, 5B, the magnetic head 22 is traqslated in the radial
direction of the magneto-optical disk 1 so tha; the magnetic
head 22 can access the whole surface of the recording and
reproducing surface of the magnéto-optical disk 1.

With the arrangement shown in FIGS. 5A, 5B, it is
possible to construct the mechanical system of the magneto- -
loptical reco:ding apparatus of the non-contact fype in which the

magnetic head 22 is spaced apart by the distance 2o from the

recording layer 4 of the magneto-optical disk 1 upon recording.

An arrangement of the magnetic head 22 will be
described below. '

FIG. 6A is a cross-sectional view of the magnetic head
22, and FIG. 6B is a diagram used to explain operation of the
magnetic head 22. FIGS. 7A through 7C are respectively
perspectivé views showing the arrangement of the magnetic'head_
22 in an expldded fashion. Specifically, FIG. 7A shows a pin
bobbin 35, FIG. 7B shows a winding assembly 36 in which the pin
bobbin 35 has alwinding 34, and FIG. 7C shows a-éot core 33.

As shown in FIGS. 6A, 6B and FIGS. 7A through 7C, the

magnetic head 22 includes the pot core 33 made of ferrite and

the winding assembly 36 (pin bobbin 35 having the winding 34}.
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80 _deqrees.., The :
of nihs REGRo6
ripillar 33c.i
haped so as to.be
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body 35a and upper and
e pot core 33ycomprfses app

t he bottom portion 33b along the axial direction. The |p®EPCACEMENT SHEETu
_two recesses 33d, 33d defined fromthe side wall of t y 7

33a to the bottom portion 33b at an angul ar spaci ng of
cylindrical portion 33a is about 3 mmin.height, about
diameter and is about 5 mmin inner dian jer. The cent
about 1 mmin diameter. The pin bobbin 3571s properly
- acconmpdated in the inside hollow portion of the pot ¢

FIG 7A, the pin bobbin 35 conprises a cxlindrical
| over flanges 35b, BScshawr InEEG-f 7qmgk

=

cylindrical portion 33a serving as a side wall portion, a bottom
'wall portion 33b and a center pillar 33c upwardly extended from
the bottom portion 33b'aloﬁg the axial direction. The pot core
33 includes two recesses 33d, 33d defined from.the.side wall of
the cylindrical portion 33a to the bottom'portion 33b at an
angular spacing of 180 degrees. The cylindrical portion 33a is
about 3.mm in height, about 6 mm in outer diameter and is about
S.mm in inner diameter. The center pillar 33c is about 1 mm in
diémeter.

The pin bobbin 35 is properly shaped so as to be
accommodated in the inside hollow portion of the pot core 33.
.As shown in FIG. 7A, the pin bobbin 35 comprises a cylindrical
body 35a and upper and lower flanges 35b, 35c. The lower flange
35c includes on its peripheral edge portion attached pins 37, 37
serving as input terminals which are opposed at an angular
.extent of 180 degrees. The cylindrical body 35a includes the
winding 34 which has about 60 turns of conductors, each having a
diameter-of 80 um. A winding starting portion and a winding
ending portion of the winding 34 are connected and fixed to the
pins 37, 37, respectively.

‘The winding assembly 36 thus arranged is accommodated
within the inside hollow portion'of the pot core 33 such that
the pins 37, 37 are projected from the recesses '33d, 33d of the
botfom pbrtion 33b of the pot core 33, and then fi*ed therein by
'some suitable means,.such as an adhesive or the like, thereby

the magnetic head 22 being formed as shown in FIG. 6A. The



350‘includes on its peripheral edge portion attachef ﬁéﬂ[c jgyﬁgﬁggrving as
-input termnals which are opposed at an angul ar extén est The

cylindr.ical body 35a includes the wi nding 34 which has about 60 turhsj of
conductors, each having a dianeter of 80:[err]m A i ndithl BEGA¥ng| pprtion
and a wi nding ending portion of the w nding-34 are ¢opnected and fiked to
the pins 37, 37, respectively. The w nding assenbly|{36 thus arranged §s
acconmodat ed within the inside hollow portion of t he pat_core--33 sueh’t hat

the pins 34rfakedif WhicACERE fid@ietie HELE®ILS S3éhpoddd ¢b Lhe Raghets-
porti-on 33b of the pot core 33, and then fixed theréin by

optical disk 1 is the upper surface of the pot core 33 as shown

in FIG. 7C. There is then the risk that lead wires projected
over the upper surface excessively will come in contact with the
magneto-optical disk 1. The_fecesses 33d, 33d are therefore
provided to downwardly introdﬁce the pins 37, 37 fuhctioﬁing as
lead wires therethrough.

The magnetic head 22 can-be assembled in a short
period of time by using the pin bobbin 35. Even when the pin
bobbin 35 is not used, if the lead wires are led out of the
recesses 33d, 33d, then the lead wires can be prevented from

_ being projected over a center (éenter of the upper surface of

the center pillar 33c of the pot core 33) UC of the magnetic
head 22.

Although the magnetic head 22 becomes slightly heavier
than the conventional magnetic head 8 using the E-type coré 11
shown in FIG. 2, intensity of a magnetic field generated from
the magnetic head 22 becomes_sé:éng aboht 1.5 ﬁimes. ' o

" The possibiliéy that the magnetic head 22 using the
pot core 33 can be used as the non-contact type magnetic head in
actual practice will be examined below.

.FIGS. 6A, 6B show a relationship among the magnetic
heéd 22, the recording layer 4 and the laser spot L focused on
the recordiné layer 4 (center 4c of the recording layer 4)
‘through the objective lens 9. More specifically, a positional
'displacement between the center UC of the upper surface of the

magnetic head 22 and ﬁhe laser spot L is expressed by a two-
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sone suitable nmeans, such as an adhesi ve or the i ke, thB?%ﬁ@EMﬁ@TﬁHGﬁét
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head 22 being fornmed as shown in FIG:- 6A. The -14- gufface in whichjthe
magnetic head 22 is opposed to the magneto- optical di$k|103 pEt 998¢ef |
surface of the pot core 33 as shown in FIG 7C. There isjthen the riskjthat
| ead wires projected over the upper surfabe excessively wtt——TomeTm—

contact with the nmagneto-optical disk 1. The recesses 8$3d, 33d are

t herefore .
dimensional coordinate of X and Y axes, and the spacing between

the center UC of the upper surface and the center 4c of the
recording layer 4 is expressed by a Z-axis cooidinate.

FIG. B corresponds to FIG. 3 and shows a relationship
between a spacing Z in the Z-axis direction and a C/N obtained
when the center UC of the upper surfacé of the magnetic head 22
is placed at an origin O of the X and Y axes. 1In FIG. 8, a |
charécteristic shqwn by a dashed curve E is the same as the
characteristic (FIG. 3) of the conﬁentional magnetic head 8. A
characteristic shown by a solid curve p reéresents a
characteristic of the magnetic head 22 according to the
embodiment of the present. invention. 1In FIG. 8, reference
symbol Zm depicts a maximum value of the disk surface |
fluctuation m (see FIG. 4) caused by the uneven thicknéés and
the inclination of the magneto-optical disk 1 when the magneto-
optical disk 1 is retated. 1In FIG. 8, reference symbol 2n -
depicts_a_spacing between points at which the C/N valué TL
necessary for obtaining a satiéfaqtory error fate and the
qharacteristic P cross each other.

Study of FIGf'B reveals that the convenéional magnetic
head 8 using the E-type core 11 produces a C/N which is less
than the value TL at the point Zm. Therefore, it is impossible
to place the magneto-optical disk 1 and the magnetic head 8 in a
non-contact relationship. However, as will bé clear from FIG.
8, according to the magnetic head 22 using the pot core 33 of
this embodiment, if the spacing.z between the center UC of the

upper surface of the magnetic head 22 and the center 4c of the
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prOV|ded to downwardly introduce the pins 37, 37 an1t|BS LAGEME] mnres
t heret hrough. The nagnetic head 22 can be assenbled | short p od
time by using the pin bobbin 35. Even when the pin bobb| n0&DES ﬁ@p used
if the lead wires are |l ed out of the recesses 33d, 33
can be prevented from bei ng projected o~ a center (¢ce
surface of the center pillar 33c of the pot core 33)
head 22. - Al t hough the nagnetic head 22 becones slightly heavier than the

conventional magnetic head 8 usin 8 E xge core 11,
recording layer 4 is sel cte etween the points Zm and 2n, then

then the res
of the uppe

a C/N can be set to be higher than the C/N value TI for
obtaining a satisfactory error rate even vhen the magnetic head
.22 is not in contact with the magneto-optical disk 1. In this

sense, the predetermined spacing Z, between the points Zm and Zn

can be regardeh as an adjustable range of the magnetic head 22

in the Z direction. ‘ |
Therefore, if the spacing between the center 4c of the

recording layer 4 and the magnetic head 22 is adjusted to equal

~ to the spacing Zg by turning the head spacing adjustment screw

29 shown in FiG. 5a, then even the non-contact magnetic head 22
can obtain a C/N higher than the value TL.

FIG. 9 shows characteristics in which C/N is
deteriorated in accordance with_an increase of shift amounts X
and Y when the centéf UC of the upper surface of the magnetic
head 22 is shifted from the laser spot L on the X and Y

coordinates. In FIG. 9, a solid curve Py indicates a

characteristic obtained when the magnetic head 22 is not in

contact with the magneto-optical disk 1. A dashed curve P

indicates a characteristic obtained when the magnetic head 22 is
brought in contact with the magneto-optical disk 1. Study of
FIG. 9 reveals that, even when the magnetic head 22 is not in
contaét with the magneto-éptical'disk 1, the C/N can be set to
be higher than the C/N value TL which can obtain a.satisfactory
erfor rate up to shift amounts % Xn. In that sense, the
interval of the shift amounts % Xn including the origin O can be

regarded as an adjustment range of the magnetic head 22 in the X
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shown in FIG 2, intensity of a magnetic field generated]f
"head 22 becones strong about 1.5 times. The possibility [ hpat tilc
head 22 using the pot core 33 can be used as the non-con a:t0k5§gEﬁ§@ et{ ¢
head in actual practice will be exam ned below FIGS. 6 6B _show a
rel ati onshi p anong the magnetic head 2217+he recording | hyer 4 and, t he
| aser spot L focused on the recording |ayer 4 (center 4c ' '
| ayer 4) through the objective lens 9. More specifically, a positional
di spl ace®ft YhELHRERIPRA® - center UC of the upper surface of the nagnetic

head 22 and the |ager 2R ibel®aBX0L 252801y ‘¥ the embodiment of the

present invention, since the magnetic head 22 using the pot core

33 is used, a magnetic efficiency can be enhanced as compared
with that of the conventional magnetic head 8 using the E-type
core. Therefore, since intensity of-the magnetic field can be
increased comparatively, satisfactory intensity of magnetic
field can be suéplied to the magneto-optical disk 1 even when
.the-magnetic head 22 is not in contact with the magneto-optical
disk 1. Since the magnetic head 22 is not in contact with the
magneto-optical disk 1, the magnetic head 22 can pexrfectly be
prevented from being worn and the magnefic head 22 can be
extended.in life. Therefére, the magneto-optical recording
apparatus according to the present invention can become more
reliable. Further, the load on the spindle motor 21 can be
reduced and therefore a power consumption of the magneto-optical
recording apparatus can be rgduéed. | |

Furthermore, since the power consumption is reduced, a
transformer or the like in a power supply cirguit of the
magneto-optical recording apparatus can be reduced in weight and
therefore the magneto-optical recording apparatus can be made
small, light and thin on the whole.

As set forth, according to the  embodiment,
since the magnetic field-modulation overwrite head using the pot
core is used as the magnetic head, a magnetic efficiency can be
enhanced and intensity of a magnetic field can be increased as

compared with the conventional magnetic field modulation



-15- di mensi onal coordinate of X and Y axes, and the | LﬁgEMéﬂﬂé%hﬂ}he
. center UC of the upper surface and the center 4c of t e (

arng | ayer 4
i s expressed by a Z-axis coordinate. FIG 8 corresponds it gdﬁé %@$§F shoms
a rel ationship between a spacing Z in t{g_Z-axis dire tloa)
obt ai ned when the center UC of the upper surface of the ; 42 S
pl aced at an origin O of the X and Y axes. In FIG 8, la

overwrite head using the E-type core. Therefore, a satisfactory

magnetic power can be supplied to the magneto-optical recording
medium even when the magnetic head is not in contact with the
magneto-optical recording medium.

Further, since the

magnetic field modulation.overwrite head is not in contact with
the magneto-optical recording medium, a load on the spindle
motor - can be reduced and-therefore the power consumption of the
.magneto-optical recording apparatus can be reduced. Also, the
magneto—optical recording apparatus

can be ' improved in reliability under dusty

circumstances.
Furthermore, since

the power consumption of the magneto-optical recording apparatué
can be reduééd, the power supply circuif, such as a powe? supply
transformer or the like, can be simplified in arrangement with
the result that the magneto-optical recording apparatus itself
can be made small, light and thin. |

Having described a preferred emnbodiment of the
invention with reference to the accompanying drawings, it is to
be understood that the invention is not limited to that precise
embodiment and that various éhanges and modifications could be
effected therein by one skilled in the art w;thout departlng

from the . scope of the invention as defined in the

appended claims.
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curve Eis the sane as the characterlstlc

-(FIG 3) of th gnetlc head 8. A char a
solid curve Pj!ﬂ'& ﬁmﬁml acteristic of the nagﬁd%EP(LAﬁBﬂH\szﬁH%Eo di ng
to the enbodi , Invention. In FIG rence sy | Zm
depicts a maxi num val ue of the dISk surface fl uctuat o

caused by the uneven thickness and the inclination o a

di sk 1 when the nagneto- optical disk 1 Qtated. |n — ngce
synbol Zn depicts a spaci ng between points at which the C/'N value TL {:

1. A magneto-optical recording apparatus for
recording inforﬁation signals on a magneto-optical recording
medium, éomprising:

optical pickup means for émittinq a laser beam
to a lower side of said magneto-optical recording medium;

a magnetic head including a pot core which has a
center pillar and'a coil which is wound around said center
pillar and for supplying a magﬁetic power to an upper side
of said magneto-optical recdrding medium.

2. The magneto-optical recbtding apparatus
according to claim 1 comprising:

holding means for holding said magnetic head so

as not to contact with said upper side of said magneto-

. optical recording medium while said information signals are

20

25

being recorded on said magneto-optical recording medium.

3. A magnetic head for use in a magneto-optical
recording apparatus comprising a pot core which has a éenter
pillar and a coil which is wound around said center pillar.

4. The magneto~optical recordihg apparatus
according to claim 1 or 2 or the magnetic head according to
claim 3, wherein said pot core has two recesses defined from
its side wall to bottom wall portions and two end portions
of said coil are led out to thé.outside of said pot core
through said two recesses.

5. The magneto-optical recérding apparatﬁs

_—
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characteristic R—eres&—eaeh——orherr—*St udy of FIG 8 rev aIQ:St%Faq‘ 1??1e

conventi onal nagne the E-type core 1 ro

is less than the mmm&mﬁ oint Zm Therefore,| it is inpossibl
pl ace the nagneto =and the magnetic hea ' on- cont act
rel ati onship. However, as will be clear fromFIG 8, according to the
magneti ¢ head 22 using ‘the pot core 33 of this enbodinment, if the spacing Z
bet ween the center UC of the upper surfacggof the nagnetlc head 22 and the
center 4c of the-

according to claim 1, 2 or 4 or the magnetic head according

to claim 3 of 4, wherein said magneﬁic head further includes
a bobbin having two pins, said coil is wound on said bobbin,
two end portions of said coil are reséectively connected to
5 said two pins and said two pins aré.led out to the outside
of said magnetic head through said two recesses of said pot
core.’ |
6. A mﬁgneto-qptical recording apparatus for
recording information signals on a magneto-optical recording
10 medium, comprising:
. optical pickup means for emitting a laser beam
to a lower side of said magneto-optical recording medium;
a magnetic head for supplying magnetic power to
an upper side of.said magneto-optical.medium: and
15 holding means for holding said magnetic head so
as not to contact with said upper side of said magneto-
optiéal recording medium.while said information signals are
being recorded on said magneto-optical recording medium.
7. A magneto-optical recording apparatus
20 constructed and arfanged substantially as hereinbefore
described with reference to and as illustrated by Figs. 6A
to 9 of the accompanying drawings.
8. A magnetic head substantially as hereinbefore
described with reference to and as illustrated by Figs. 6A

25 to 9 of the accompanying drawings.

This Sheet Has Been Replaced -




16 recording layer 4 is selected between the points Zm-

: N
. can be set to be higher than the C/ N value TL for ob.}a&‘r@m\_grai)tgmlwabt%ry
error -rate even when the magnetic head 22 is not in ¢o cr‘w

magnet o-optical disk 1. In this sense, the predetermin d gﬁﬁQ bef ween
the points Zmand Zn can be regarded as an adjustabl¢ t m

ghetic
head 22 in the Z direction. Therefore, if_the spacing ' Et,r 4c
of the recording layer 4 and. the magnetTc 2head 22 is adj ust ed to-equal__l

GNETO-OPTICAL RECORDING APPARATUS

A magneto-optical recording apparatus for recording
information signals on a magneto-optical recording medium is
comprised of an optical pickup device for emitting a laser beam
to a lower side of the magneto-optical recording medium, a
magnetic head including a pot core which has a center pillar and
a coil which is wound around the center pillar and supplying a.

. magnetic power to an upper side of the magneto-optical recording
medium, and a holding device for holding the magnetic head so as
not to contact with the upper side of the magneto-optical
recording medium when the information siQnals are ;ecorded on

- the magneto-optical recording medium.

FIG.5A
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FIG b5A then even the non-contact nagnetic head 22 cgn pe

than the value TL. FIG 9 shows characteristics in whi
deteriorated in accordance with an increase of shift g
the center UC of the upper surface of hQ? magneti c heg
the laser spot L on the X and Y coordinates. In FIG §

i ndi cates afch ct e? sé};&, amtz/nen t he magnetic
-optica i 1. Adgs

contact w th tth&smagret

ch
mjunts x and Y wh
d {220 3sDEGi 1996d |
P
n

, fa solid curve
head 22 1s not |
Pc indicates 3

hed cur\
characteristic obtai ned when the nmagnetic hgad 22 is

N— i/0/15
13 - /‘°’ |

12 —7

/

v

— 1la

- 65

_FS/////////////////////////%—~—/’

D1 \\i

' '[_ 4 o
9
b « 10

11a

G

DL RN TCRREET 4T

n
om
C



breught in contact with the magnet o-optical disk 1. Stuey J-Iéveal s
that, even when the magnetic head 22 is not in conta‘tnﬂﬂﬁh %ﬁé‘vW%*
magnet o-optical disk 1, the G N can be set ‘to be highef than the N vhal ue
TL which can obtain a satisfactory error rate up.to $h f $. tgog Xn. 1N
that sense, the interval of the shift anmounts [err] XnjinclTuding thejofigin

0 can be regarded as -an adj ust nent rgpge of the magnegt ite—heat—22—Tm1he X
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magnet o-optical disk 1, the magnetic head 22 can perf _ctﬁgpi_}v@y\prevgmiéd

. from bei ng worn and the magneti ¢ head 22 can be exten'ed i
Therefore, the nmagneto-optical recordi ng apparatus acclorid agb %ﬁ present
i nvention can become nore reliable. Further, the |oad jon gpn € m)t or
21 can be reduced and therefore a power- consurrptlon of|{ the magnet g- optii eal
recordi ng apparatus can be reduced. Ftthernore, sincel the power

consunption i ced, transforner or the like in a '
of the magneF,Z) cal zordl ng appar at us reduced i n wei ght and
therefore the magneto-optical recording apﬁm\' can b?ir‘ade
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pot core is used as the magnetic head, a magnetic efficie —can-he. |
enhanced and intensity of a magnetic fleld can be increas as conpared |
with the conventional magnetic field nodulation  -18- overiw O3DE€a®996 - °

usi ng the}%'/?ﬁf co;ﬁq Therefore, a satisygactory

35




magneti c power can be supplied to the nagneto-opti cal recor di ng nmedi um even
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Furt hernore, since-the power—eoensunption of the nmagneto-optical gowénrs denig
apparatus can be reduced, the Bower'supply circuit, such as a power supply

t r ansf or mer orJn Illlﬁ“l"ﬂﬁtu)ﬂ sinmplified in arrangement with the result
that the magnet Gliept on

¢ i ng apparatus itself can be nade small,
i ght and thin. Having described a preferred enbodi nent of the invention

with reference to the acconpanyi ng draw ,_1t is to be understood that
the invention is not limted to that precise enbodinent and that various

changes and nodifications could be effegfeeyd herein by one skilled in the
art wi thout departing - .

1. .\ ﬁagneto—optical recording apparatus for
recording information signals 6n a magneto-optical recording
5 medium, comprising:
optical pickup means for emitting a laser beam
to a lower side éf said magneto-optical recording medium;
a magnetic head including a pot core which has a
center pillar and a coil which is wound around said center
10 pillar and for supplying a magnetic power to an upper side

of said magneto-optical recording médium; and

holding means for holding said magnetic head so
15 as not to contact with said upper side of said magneto-
optical recording medium wﬁile said information signals are
being recorded on said magneto-optical recording medium.
2. A Aagnetic head for use in a magneto-optical
recording apparatus comprising a pot core which has. a center
20 pillar and a coil which is wou?d around éaid'center pillar.
3. The magneto-optical recording apparatus
according to claim 1 or the magnetic head according to
claim 2, wherein said pot core has two recesses defined from
its ‘side wall to bottom wall portions and two end portions
25 of said coil are led out to the.outside of said pot core

through said two recesses.

4, The magneto-optical recording apparatus
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scope of the invention as defined in the appended

-19- nﬂummm gneto-optical recordi ng apparatus for
nf or lm" a magnet o-optical recording 5 nmedium
optical pickuM méans for emtting a | aser beam

- 20 -
according to claim 1 or 3 or the magnetic head according
to claim 2 or 3, wherein said magnetic head further includes
a bobbin having two pins, said coil is wound on said bobbin,
two end portions of said coil are respectively connected to
said two pins and said two pins are led out to the outside

of said magnetic head through said two recesses of said pot

core.’

5. A magneto-optical recording apparatus for

recording information signals on a magneto-optical recording
medium, comprising:

optical pickup means for emitting a laser beam
to a lower side of said magneto-optical recording medium;

a magnetic head for supplying maghetic power to
an upper side of said magneto—optical medium; and

holding means for holding said magnetic head so
as not to contact with said upper side of said magneto-
optiéal recording medium‘while said information signals are
being recorded on said magneto—optical recording medium..

6. A magneto-optical recording apparatus
constructed and arraﬁged substantially as hereinbefore
described with reference to and-as illustrated by Figs. 6A
to 9 of the accompanying drawings.

7. A magnetic head substantially as hereinbefore
described with reference to and as illustrated by Figs. 6A

to 9 of the accompanying drawings.
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to a %mer si de of said magnet o- optlcal recordlng medi um a magnetic head
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and a coil which is wound around said center pillar. 3. The
optical recording apparatus according to claim1l or the

epi ¢ head according to claim2, wherein said pot core has two recesses
ed' fromits side wall to bottomwall portions and two end portions 25
fai d coil are led out to the outside of said pot core through said two
es. 4. The magnet o-optical recordi ng apparatus
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ccording to claiml or 3 or the magnetic head according to claim
2 or 37 wherein said magnetic head further includes a bobbin having two
pins, /said coil is wound on said bobbin, two end portions of said coil are
respgctiinvely connected to 5 said two pins and said two pins are led out to

out side of said magnetic head through said two recesses of said pot

. 5. A magnet o-optical recording apparatus for recording Eﬂﬂgrnation
| s on a magnet o-gptical recording 10 nedium conprising: .
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optieal pickup nmeans for emtting a | aser beamto a | ower side of. said
magnet o- opti cal recording nmedium a nagnetic head for supplying rragnetlc
power to an upper side of said magneto-optical nedium and 15

hol di rg*neans for hol ding said magnetic head so as not to contact wth said
upper side of sai d magneto- optical recording medi umwhile said information

Si gnal s are ecorded on said magneto-optical recording nmedium 6.
A ma eto opt f@ecor apparatus 20 constructed and arranged
substantially a r‘el re described withlrefgrence to and aé-l-l(o
illustrated by Figs. 6A 22
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to 9-of the acconpanyi ng draw ngs. 7. A magnetic head substantially as
her ei nbef ore described with reference to and as illustrated by Figs. 6A 25
to 9. of the acconpanyi ng draw ngs.
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