3 SEPTEMBER 2003 TI TLE OF THE | NVENTI ON Magneti c Head Devi ce and

Recor di ng/ Reproduci ng Apparatus Using the Magnetic Head Devi ce BACKGROUND
OF THE | NVENTI ON The present invention relates to a magnetic head device is
set in sliding contact wth a surface of a disk such asserTEgeER poozxli sk or
a magneto-optical disk that is used as a recording nedium The present
invention also relates to a recordi ng/ reproduci ng apparatus, which uses
this magnetic head device. Hitherto known is a recording/reproducing

appar atuses which uses, as a recording nmedium a magneto-optical disk that
conprises a substrate transparent to |ight and a magnet o-optical recording
| ayer fornmed on the substrate and conposed of a perpendicul ar nagneti zi ng

film r i uci ng apparatus conprises a disk drive
nechaﬂﬁiﬁ?(igﬁ%g%ﬁg?%ﬁﬁég device, and an optical pickup device. The disk
drive chanism,rot at es .t he t 0- qpt.i cal disk. The nmagnetic head device
is apggﬂﬁgﬂkg?dEﬁ%“@Fﬁgﬁg?ogﬁggﬁﬂﬂﬁagﬂg%pticaI di sk to apply an externa
magnetjc field to the magneto-optical recording |ayer of the disk. The
opticéWW%%H%ﬁmH%@Fﬂ@agﬁmégg?éi%#W@ht beamto the magneto-opti cal
recordi ng. layer ﬁrovided on_that side of the magneto-optical disk. In the

recor & g@ﬁﬂ@ﬂ d?ﬁaTﬁﬁgﬁygﬁangkhe magneti c head device applies a

magnetic field to the nagneto-optical recording_|ayer-of the nagneto
optical di Ehe prepenyrentertrlatyrie afaggretic hegd doviFetinted mshdmesgniigs a direction
nodul ated in accordance with the data signal to be recorded on the
magnetthgpiurtage ofip disk speh as a magnetic disk or a magneto-optical disk that is used

as arecording medium. The present invention also relates to a rccordmg/rep;o__dpcing
apparatus, which uses this magnetic head device.

Hitherto known is a recording/reproducing apparatuses which uses, as a
recording medium, a magneto-optical disk that comprises a substrate transparent to
light and a magneto-optical recording layer formed on the substrate and composed of _
a perpendicular magnetizing film. The recording/reproducing apparatus comprses a
disk dnive mnechanism, a magnetic head device, and an optical pickup device. The disk
drive mechanism rotates the magneto-optical disk. The magnetic head device is
arranged at one side of the magneto-optical disk to apply an external magnetic field to
the magneto-optical recording layer of the disk. The optical pickup device applies a
light beam to the magneto-optical recording layer provided on that side of the
magneto-optical disk. In the recording/reproducing apparatus, the magnetic head

- device applics a magnetic freld to the magneto-optical recording layer of the magneto-
optical disk being rotated. The magnetic field thus applied has a direction modulated

in accordance with the data signal to be recorded on the magneto-optical disk. In




3 SEPTEMBER 2003 addition, the light beamemtted fromthe optical pickup
device is converged and applied to the magneto-optical recording |ayer.
Applied with the |ight beam the nagneto-optical recording |ayer is heated
to Curie point. Those parts of the |layer which have | GSSERTEMBER0GDI ce,
are magnetized in the direction of the magnetic field applied fromthe
magneti ¢ head devi ce- Thereafter, the tenperature of the nagneto- optical
recording layer falls below Curie point as the |ight beam noves relative to
the magneto-optical disk that keeps rotating. The direction of the
magnetic field is fixed in the |layer, whereby the data signal is recorded
on the magneto-optical disk. The magneti c head device for applying a
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' in the layer, whereby the data signal is recorded on the maguneto-optical disk.
The magnetic head device for applying a magnetic field to the magneto-optical
recording layer of the magneto-optical disk has a head section 101 as sown in FIG. 1.
The head section 101 comprises a magnetic field g__;peratipg section 105 and a slider
106. The slider 106 holds the magnetic ficld generating section IOS.l The section 105
‘ .is composed of a2 magnetic core fOZ, a coil 103, and a bobbin 104, The coﬂ 103 is
wound around the bobbin 104.
The magnetic core 102, which is one component of the magnetic field
generating section 105, comprises a center pole core 102a and a pair of side pole cores
102b, and a coupling section 102¢. The side pole cores 102b are arranged on one side
of the center pole core 102a and the other side thereof, respectively. The coupling
__section 102¢ connects the center pole core 102a and the side pole cores 102b at their
proximal ends. The I'nagnetic core 102 is shaped like letter T, as a whole. The bobbin

104 has an upper flange section 104a and a lower flange section 104b. Both flange
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3 SEPTEMBER 2003 sections 104a and 104b have a through hol e, through which
the center pole core 102a of the magnetic core 102 extends. The center
pol e core 102a of the nmagnetic core 102 passes through the holes of the
fl ange sections and the coil 103 is wound around the crsEETENBRER 2008 € 102a
and. nmade integral therewith. The nmagnetic field generating section 105 is
thereby forned. The slider 106, which holds the magnetic field -generating
section 105, is nade of synthetic resin by nmeans of injection nolding. The
slider 106 has a holder section 107 at its proximal end, for holding the
magnetic field generating section 105. The slider 106 has a
sliding-contact section 108 extending fromthe distal end of the hol der
section 107. The sliding-contact section 108 nay be set intq_.sliding
cont acdectignsd 042 aneh it hsve pithroygh helekthrongd wyrk the csuter peJncars ﬂoﬁ%ts a recess,
in which the magnetic field enerating section 105 is fitted, Thus, the
sect i o1 thpBagnstieeninde? extends. (The cxpieagple crcti280f tymagnatic ¢5e h82d secti on
101 of the nagnetic head device, a gap of about 0.1 mmis forned between
t he nagesss thropglethe hydsserfihe Aanasceeiions andshe parl dPbispmuadaramdithen 107.  This
is inevitably because the section 105 is fitted in _the hol der section 107
of t hs:entgr"pdércom 802xnancdhmede sdegrehtherewtie Adatmagopies Helddepsrating nagneti c
core 102 is hardly be radiated through the slider 106. In the head section
101, tshetiar 105as tharelgnformrd. t he record/transfer speed maybe. increased so
that the magnetic field -generating section 105 generates a nore intense
magnet i ¢ f b¢ slider fl06,0vhith bolde fpenagnets fisld ganerating serctioh 10has p@de 104 wil |
increase, resulting 3 | )

of synthetic resin by means of injection molding. The slider 106 has a holder section

107 at its proximal end, for holding the magnetic field generating section 105. The
slider 106 has a sliding-contact section 108 extending from the distal end of the holder
section 107. The sliding-contact section 108 may be set into sliding contact with a
magneto-optical disk. The holder section 107 has a recess, in which the magnetic field
generating section 105 is fitted. Thus, the section 105 is connected to the holder
section 107.

In the head section 101 of the magnetic head device, a gap of about 0.1 mm 1s
formed between the magnetic field generating section 105 and the holder section 107.
This is inevitably because the section 105 is fitted in the holder section 107 of the
slider 106. Asa consequence, the heat generated by the magnetic core 102 is hardly
be radiated through the slider 106.

In the head section 101, the drive current and the record/transfer speed may.be.
increased so that the magnetic field generating section 105 generates a more intense

magnetic field. If so, the copper loss or iron loss of the coil 104 will increase, resulting



3 SEPTEMBER 2003 in a further increase in the heat generated by the
magnetic core 102 or the coil 104. Wen the tenperature of the nmagnetic
core 102 or coil 104 rises to a value-near Curie point, the magnetic
perneability inevitably decreases, reducing the intensi3sEREMBER 20gnet i C
field generated. Mreover, inter-layer short-circuiting occurs in the coi
104 when the tenperature of the nagnetic core 102 or coil 104 rises
further, possibly resulting in burning. It is therefore inpossible in the
head section 101 to intensity the nagnetic field or raise the
record/transfer speed. Furthernore, the head section 101 cannot increase
the mninmumintensity guaranteed for the magnetic field. This is
i nevitably because the tolerances of the conponents are limted since the
magneting furtberiingeases ut tha eaterenerated psthsuragnsac £oretld orithe ¢9ib1Y. der 106.
BRI EF SUMVARY OFTHE L NVENTI ON Accordingly it is the object of the present
i nvent Woen ths tpimpeatee of tha graenttic errad02 gesailckd4 nsenin ayplpeagar E8HCbe
efficiently radiated fromthe head section and the mininumintensity
guar anpadeld teomagisicregmethilityf inevithbbadedsease s cedupsrgitheanignainsef the
recordi ng/ reproduci ng apparatus which uses this nmagnetic head device. A
magnetmagretia dictibganemtat ddoxtoney, intertlineer pharsemeuiiimyeasuisan theweprlP4des a head
section for applying a nagnetic field to a disk- The head section incl udes
a magnehércthef temiperareraxfahe mypgsetit coe MAdoracosll 10derises fppbert possibliie magneti c
field generating section and is designed to be set in sliding contact with
t he diskultiligm baginet s theetfdre pgresibleimthedead samiond§1 o mtegsstthe core and a
coil wound around the magnetic core. 4 .

magnetic field or raise the record/transfer speed.

Furthermore, the head section 101 cannot increase the minimum intensity
guaranteed for the magnetic field. This is inevitably because the tolerances of the
components are limited since the magnetic field generating section 105 must be fitted
m the slider 106.

BRIEF SUMMARY OF THE INVENTION

Accordingly it is the object of the present invention to p_rovide amagnetic head
device in which heat can be cfficiently radiated from the head section and the
minimum intensity guaranteed for the magnetic field can be increased, and also a
recording/reproducing apparatus which uses this magnetic head device.

A magnetic head device according to the present invention comprises a head
section for applying a magnetic field to a disk. The head section includes a magnetic
field generating section and a slider supporting the magnetic field generating section. .
and is designed to be set in sliding contact with the disk. The magnetic field -

generating section has a magnetic core and a coil wound around the magnetic core.



3- SEPTEMBER 2003 The magnetic field generating section generates the
magnetic field and is enbedded in and forned integral with the slider and
is insertion-nolded in the slider. The head section has been fornmed by

pl acing the magnetic field generating section at a pressgpiEBERI0G3 ON iNn
a netal nold and then filling the netal nold wwth the material of the
slider. Time wagaeliedield eneasalngisechon ngepsrajasc theomagmatipfeieandns is to
" abut on i : o} . t . i . : i SK.. L hereby
fo-" posi BRIMAL ‘Fafciorbef BRIk 5% RuodChsd 50 RRRSESRTA) 3 wnd

subst antslialeky per pendi cular to the disk. A coil is wound around a bobbin
that is nounted on the magnetic core. The bobbin has positioning

proj ections {R.3puh QR3hdess tBiEfé@ ffgﬁf.gd ggﬂisgcﬁigrmta%g%;i&gic bRl headasagt i on,

thereby to position the magne erating se nin a direction
substantially paralle] to the disk-."Thus,,the nmagpetic, field generatin
Secti orrechionRogstrbed prstirect Mscdl Bol PPEHTTRORINE Wb hdrad anich "
recordi ng/ reproduci ng apparatus according to_the present invention

conpri stés matﬁmgﬂéﬁiwlNgadmewtttelmilihbh&ﬁe@mlil@“’@%@@ﬂé‘\ﬂb@ﬁb@ﬁ@)ﬁ@@@"a

di sk driving nechanismand a nmagnetic head nechani sm The disk driving
mechani gnior @t 68 saddiallendThe tipgngheic bead wiechappeses thepdigk| dedelopn tone
side of the disk and conprises a head section for applying a magnetic field

to a disﬁ%éugnalé}ﬁagrt@ggﬁg%cdcgﬁ C§%i|@ré ; i?@éti&xédb%lzﬂ:t&ﬂ??gfﬁéén c;.i@yti on

and a er support he” magne _ generating sec _ _
goner arPribosBRt | nowhas Wowagabhad aohab i dhat S ol Rt AP QU e Megnet ¢
core, for generating the nmagnetic field- The nmagnetic field generating
sect i onﬁs%ahbédlﬂadp@sitioning projections to abut on sides of a metal mold for formung
the head section, thereby to position the magnetic field generating section in a
direction substantially parallel to the disk. Thus, the magnetic field generating section
is arranged at the prescnibed posttion in the metal mold.
A recording/reproducing apparatus according to the present invention compriﬁ:ﬁ
a maguetic head device. The 'magnctic disk device comprises a disk daving
mechanism aod a magnetic head mechamsm. The disk deiving mechanism rotates a
disk. The magnetic head mechanism is provided on one side of the disk and compnrses |
a head section for applying a magnetic field to a disk. The head section includes a
magnetic field generating section and a shder supporting the magncﬁc ficld generating
section and 1s designed to be set in sliding contact with the disk. The magnetic field
generating section has a magnetic core and a cotll wound around the magnetic core, for

generating the magnetic field. The magnetic ficld generating section is embedded n



5 3 SEPTEMBER 2003 and fornmed integral with the slider. The
recordi ng/ reproduci ng apparatus may further conprise an optical pickup
devi ce provided on the other side of the disk and opposing the head
section, for applying a light beamto the other side ofsg¢perednsgR 28¢cor di ng
to the present invention, the nagnetic field generating section and the
slider are forned integral with each other. The heat generated by the
magnetic field generating section can therefore be radiated with high
efficiency. The magnetic field generated by the nmagnetic field generating
section can increase in intensity, w thout damaging the magnetic field
generating section, and the record/transfer speed can be enhanced.

Mor eover, since the magnetic field generating section and the slider are

f or nedahdfoegie@intégrallvieh the sl eThe BtordingrdpobdticBnpepparatusting foahgonent s need
not be taken into consideration, and the mininmumintensity guaranteed for

the rrag&ﬁ{yrﬁmtd :idalgmug@tevil@epfmﬁaﬁﬁﬁe ofBBt &lfc BREEMsPThODpdsinpHE SEVERAL
VIEWS OF THE W NG FI | is an expl oded perspective view of the head

Sect i Ofhel HRGASBRAAL & abPlythg £RFHBBEINAD Whe SRS 6f editkdevice; FIG 2 is an
expl oded perspective view of an apparatus according to this invention,

which i's degtgngide tOteqiett HREAIG) (ROWaf ik FUP Serddto se@iBPariBgnet o-
opti cal disk; FIG% 3 1s a sectional view of one part of the apparatus shown

i N Fl Gyl g1ia8 PR f0Ened Mt Halo@kl EAGG&nae! Phd Redt Bendiatel biydBeniaghsling section
of the apparatus; HG is an expl oded perspective view of a part of the
appar agyfy geﬁ@ﬁ%@ Bedtfdf can therefore be radiated with high efficiency. The magnetic

field generated by the magnetic field generating section can increase in intensity,

without damaging the magnetic field generating section, and the record/transfer speed

can be enhanced. Moreover, since the magnetic field generating section and the slider -

are formed integral in the head section, the tolerances of the components need not be

taken into consideration, and the minimum intensity guaranteed for the magne!:._i‘-: field
can yet be increased.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

FIG. 1 is an exploded perspective view of the head section incorporated in a
conventional m:«;gnctié head device; -

FIG. 2 is an exploded perspective view of an apparatus according to this
invention, whic;h is designed to record data on and reproduce data from a magneto-

optical disk;

" FIG. 3 is a sectional view of one part of the apparatus shown in FIG. 1, showing - -~

a disk cartridge held in the cartridge holding section of the apparatus;

FIG. 4 is an exploded perspective view of a part of the apparatus, showing the -



6 3 SEPTEMBER 2003 di stal portion of the head supporting plate of a
magneti ¢ head device and the head section of the device, which is secured
to the distal portion of the head supporting plate; FIG 5 is an expl oded
perspective view of the magnetic field generating sectiggepdvigre 20@0neti c
head device; FIG 6 is a perspective view of the head section, viewed from
that surface of an nagneto-optical disk with which the head section is set
in sliding contact; and FIG 7 is a sectional view of the netal nold for
form ng the head. DETAILED DESCRI PTI ON OF THE | NVENTI ON A nmagnetic head
device using a recording nediumcartridge and a recording/reproducing
appar atus using the nmagnetic head device, both according to the present
invention, will be described with reference to the acconmpanyj ng, draw ngs.

As showistalipoRtid oPthethved sepmrrtigipleteeph othaenelly bysdadeatcaanddhdBedts a di sk
cartridge | containing a magneto-optical disk that is used as.a recording
medi umseciva ofabpdeateswhishiis sabesidgndahe distal @opiaen ohihg hspdMRROT4REh as nusi c
signals, video signals and the |like on the magneto-optical disk and to
repr odgpbee;t he data signals fromthe nagneto-optical disk- The apparatus 20
has a magnetic head device for applying an external magnetic field to the
nmagnet o- opt Figals ighséxiedadaeespdciiatacys phihanszgonti¢c hield gamegatatesee?n cal  di sk.
The recording/ reproduci ng apparatus 20 is made small to a portable size. 7
of the magnetic head device;
FIG. 6 is a perspective view of the head section, viewed from that surface of an
magneto-optical disk with which the head section is set in sliding contact; and
FIG. 7 is a sectional view of the metal mold for forming the head.
'DETAILED DESCRIPTION OF THE INVENTION
A magnetic head device using a recording medum cartnidge and a
recording/reproducing apparatus using the magnetic head device, both according to the
present invention, will be described with reference to the accompanying drawings.
As shown in FIG. 2, the recording/reproducing apparatus 20 holds a disk
cartridge 1 containing a magneto-optical disk that is used as a recording medium. The
apparatus 20 is designed to record data signals such as music signals, video signals and _
the like on the magneto-optical disk and to reproduce the data signals from the
magneto-optical disk. The apparatus 20 has a magnetic head device for applying an
external magnetic field to the magneto-optical disk to record data signals on the

*magneto-optical disk. The recording/reproducing apparatus 20 is made small to a

portable size.



3 SEPTEMBER 2003 The recordi ng/ reproduci ng apparatus 20 has a housi ng (not
shown), or a main body. As shown in FIG 2, the apparatus 20 conprises a
base 21 and a cartridge holder 22, both provided in the housing. The base
21 is a flat, alnost rectangular plate nmade of netal. sidpBAides b6 hol der
22 holds the disk cartridge 1 and can rotate with respect to the base 21.
The recordi ng/ reproduci ng apparatus 20 further conprises a disk drive
mechani sm 23, an optical pickup device 24-, a cartridge hol ding section 25,
and a magnetic head device 26. The disk drive mechani sm 23 and the opti cal
pi ckup device 24 are incorporated in the base plate 21. The cartridge

hol ding section 25 is nmounted on the base plate 21, to hold the disk
cartridge 1 when the disk cartridge 1 is set into the cartridge holder 22.
The nagnet itheheaddidgitsedadng sppmatas20 hase hadingl (ndi sheen).am a nadint he

magnet o-optical disk, in synchronization wth the optical pickup device 24.
The di sddyC alstshb®le & FIGIS ele bppdrites 2@canptisegh beprxddndiangrtaggerddais 20 has a
main body 4. As shown in FIG 2, the main body 4 conprises an upper half
and a }DWath prdalded ivdhk GbusaktTiRrbacae hisat feeyalmpst rectaphdat flatgetdder . The mai n
body 4 contains the magneto-optical disk 5 allowng the sane to rotate.
The nmegnatar ofd Gakidgd §did& 2hasldsanddiblecamidpt $ abodrabtatéwith esspéag pl ate 7
made of magnetic mateérial such as netal is fitted in the hole of the disk
S, th“t%tlgéﬁ?&ie'ig. trherdiet ding/fEREo dHRInG aBpaind 20 Furtllie coptisdsdaiisk driveas a cent er
opening 8, a first recording/ reproducing w ndow 9, and a second

recor dj UGk BRI DRI HvicE 40U Gharttidge MRS sapieni2sg ald at he di sk
tabl e %@8@ t%g’ﬁégguﬁﬁ?be mechani sm 23 prgvideéﬁ§n t he

VTﬁfng{?‘a%J&g{egé HEViR92 PR AlilG v On S8¥nishI 23] @dithd ditial piekgp ddvicear t ri dge 1.

g e first recordi ng/reproduci ng wi ndow 9, 8
24 are incorporated in the base plate 21. The cartridge holding section 25 1s mounted
on the base plate 21, to hold the disk cartridge 1 when the disk cartridge 1 is set into
the cartridge holder 22. The magnetic head device 26 is moved in a radial direction
of the magneto-optical disk, in synchronization with the optical pickup device 24.

The disk cartridge 1 used in the recording/reproducing apparatus 20 has a main
body 4. As shown in FiG. 2. the main body 4 comprises an upper half and a lower
half, which abut on each other and coupled together. The main body 4 contains the
magneto-optical disk 5, allowing the same to rotate. The magneto-optical disk 5 has
a hole in its center. A clamping plate 7 made of magnetic material such as metal is
fitted in the hole of the disk 5, thus closing the hole. The main body 4 of the cartridge
| has a center opening 8, a first recording/ rcproducihg window 9, and a second
- recording/reproducing window-10. - Through the center opening 8, the disk table 28 of .

the disk drive mechanism 23 provided in the recording/reproducing apparatus 20 may

project into the disk cartridge 1. Through the first recording/reproducing window 9,



3 SEPTEMBER 2003 the nagnetic head device 26 may protrude into the disk
cartridge |I. Through the second recording/ reproduci ng wi ndow 10, the
optical pickup device 24 opposes the nmgneto-optical disk 5 contained in
the cartridge 1. The first recording! reproducing w ndePremBERibodan the
upper half of the main body 4, and the second recording! reproducing

wi ndow 10 is cut in the lower half of the main body 4. These wi ndows 9 and
10 oppose each other and are al nost rectangul ar. Each w dow extends from a
position close to the center opening 8 to one side 4a of the main body 4,
along the line passing the center opening 8 and perpendi cul ar to the side
4a. The main body 4 of the disk cartridge 1 has a shutter | 1 that can be
noved to open and close the first and second recording! reprqduci ng w ndow
9 and %G magnstc hepdidewice 26 max peptydsnaigdle drskscarsdes it onl raWdieHi¥s from t he
side 4a of the main body 4 toward the center opening.8, and ysually covers
or cl osweend reovding/aneroduging window h@, the ppfagabpickup deyec 2 gpRQses g'ter i p, which
is loosely fitted in the guide groove nmade_ in the side 4a of the main body
4. Thumagnéte-ophicaldesk Sldontainedia thesaswidge dnd he fsstgpensdng/ BPTadv6"gmaj n body 4.
If the shutter 11 is noved in the direction of arrow B, it w |l open the

wi ndowsitgloandl 14 6ut inf thehppehhalf of thel main bedyed, aud thieescapnrdradostingt arrow A,

it wll close the windows 9 and 10. The disk cartridge 1 is inserted into
t he recpredwilg epdodudiingutipgbe bwes hald of the maio bpidy éct'ﬁ@ﬁe vindgsow A, first
at the front 4b (i.e., one of two sides perpendicular to the side 4a). The
shut t e® ahd 10 opptseencioythepmatiareralmbss reppasiare Fach sadavoextendselromtzhe di recti on
of arrow B, thus opening the windows 9 and 10. Wen.the disk cartridge | is
9 position close to the center opening 8 to one side 4a of the main body 4, along the line

passing the center opening 8 and perpendicular to the side 4a.

The main ﬁody 4 of the disk cartridge 1 has a shutter 11 that can be moved to
open and close the first and second recording/ reproducing window 9 and 10. The
shutter 11 has a U-shaped cross section, extends from the side 4a of the main body 4
toward the center opening 8, and usually covers or closes the windows 9 and 10. The
shutter 11 has a guide strip, which is loosely fitted in the guide groove made in the side
4a of the main body 4. Thus, the shutter 11 can be moved along the side 4a of the
main body 4. If the shutter 11 is moved in the direction of arrow B, it will open the
windows 9 and 10. Ifthe shutter 11 is moved in the.direction of arrow A, it will close
the windows 9 and 10.

The disk cartﬁdgc 1 is inserted into the recording/reproducing apparatus 20 in
the direction of arrow A, first at the front 4b (r.c., dnc of two sides perpendicular to the
side 4a). _Th-c shutter 11 is thereby moved in the opposite direction, i.e., the direction

of arrow B, thus opening the windows 9 and 10. When the disk cartridge 1 1s



3 SEPTEMBER 2003 conpletely inserted into the apparatus 20, the disk
cartridge 1 is set into the cartridge holder 22 provided in the
recordi ng/ reproduci ng apparatus 20. Once the disk cartridge | is set in the
cartridge holder 22, it is held by the cartridge hol diSERENBER28(3
Thereafter, the magneto-optical disk 5 contained in the disk cartridge 1
can be rotated by the disk drive nmechanism 23. As shown in FIG 2, the

di sk drive mechani sm 23 conprises a spindle notor 27 and a disk table 28 to
be driven by the spindle notor 27. The spindle notor 27 is secured to the
| ower surface of the base 21. The spindle shaft 27a of the notor 27
protrudes upwards fromthe upper surface of the base 21, on which the
cartridge holding sectiqn 25 is nBuBtgdk Thg disk tabl§128 i gonnected to
the di SPEPlETY MsErted e ficpparaen 4P4the disk sarndes! SoELIE MEE2HE% pi ndl e
shaft 27a does sQ. A centering  sectjon 28a projects fromthe center part

of t hehaldsk2? pppvadesign thegece %FPF@J%H’&*WBW% a?%ls fitted into the center

hol e of the_ nagneto-optical disk.5  there centerjng. th i sk 5, when
di sk cart ri@gee fhej disk ggrinidge hes segan the a@‘éﬂﬂ?\%ﬂ lafgaefzizi é&ﬁ l}?z‘i 8y t he
cartridge hol ding section 25. On the disk table 28 nagpet de provi ded
to nageeRiides heldagseatian 25h d hereakisr.ithe mrapeo-ppEealdisk:S qon L‘FFIS‘S‘H %- opti cal
disk 5 may be rotated when the disk table 28 is _rotated by the_spindle
mot or 2k ciradepi icembe potated by desdigke doive mechanism dédAs shewreinddbe221. The
optical pickup device 24 is designed to apply a Iight beam to the
magnet ¢heogisk dave dicskarBsmRAB |comprigesdd undlgmager Hpanbmfiskiabl 249kt ating t he
disk 5. The. optical pickup device 24 conprises a_ sem conductor |aser (not
shown) driaen bpfhespindle ietes 2243 he spindls myter Sbisaseyred taidedevasurlesfor  shown) .
The sem conductor |aser emts a |light beam The objective |ens 24a 10
' of the base 21. The spindle shaft 27a of the motor 27 protrudes upwards from the -
upper surface of the base 21, on which the cartndge holding section 25 is mounted.
The disk table 28 is connected to the distal end of the spindle shaft 27a and can rotate
as the spindle shaft 27a does so. A centering section 28a projects from the center part
of the disk table 28. The centering section 28a is fitted into the center hole of the
magneto-optical disk 5, thereby centering the disk 5, when disk cartridge 1 is setin the
cartridge bolder 22 and held by the cartridge holding section 25. On the disk table 28,
magnets are provided to magnetically attract the clamping plate 7 so that the magneto-
. optical disk 5 may be rotated when the disk table 28 is rotated by the spindle motor 27.
The optical pickup device 24 is arranged on the base 21. The optical pickup
device 24 is designed to apply a light beam to the magneto-optical disk 5 while the disk
. drive mechanism 23 is rotating the disk.5... The optical pickup device 24 comprises a

semiconductor laser (not shown), an objective lens 24a, and a photoelectric detector

(not shown). The semiconductor laser emits a light beam. The objective lens 24a

10



3 SEPTEMBER 2003 converges the |ight beam and then applies the sane to the
magnet o-optical disk 5 The photoelectric detector detects the |ight
reflected fromthe magneto-optical disk 5 and converts the light to data
signals and control signals. The |ight beamemtted fr@gghgEmsEibgenduct or
| aser and converged by the objective lens 24a is applied to sel ected
regi ons of the nagneto-optical recording |ayer of the disk 5, heating these
regions to Curie point and depriving them of coersive force. The |ight
beamis reflected fromthe magneto-optical disk 5. The light, thus
reflected, is detected by the photoelectric detector. The optical pickup
device 24 has both end supported nmounted on a pair of parallel guide rai
31 that are prOV|ded bel ow_ t he ase 21. Thg opti cal éyg{? ice 24 can
3¢

move i ROMYEERSs &k light Bpamand Bsnaep Fﬁéhenﬁﬁﬁé? 5“851’0 l°§ THY base 21 has

an openlng 33, . t hrough whic Lhe 0 ]EC ens 24a oggqéﬁggi

magnet 8hetgeieetEc d&?"é‘!@f\")ietqc;&f’ct ¢ dghtds 9‘33 8mot € @agRetoRpiEe a4 32 extends

bel ow t he base 21 and parallel to U|£ $§g¥s 31 and, | s connected at
ﬁ*ﬁ‘é% he

one endonvsrig thedight prdase signys aaderiie eHBamited @nlkb‘?/\er surface
of the base 21. When the feed notor rotates the scre P?%Eﬁ the

opt i cabkemicordusterdaserendsonyenges 8y thiobJRelvealgnsP4aiisrape ectt‘?fb disk 5
nounted on the disk table 28, while being guided by the guide rails 31. In
ot her vegieks, of thhwagpatpeaticgiresagingdapics of guﬁdl@( IrdFalng thesh TeBED$ Hher most
track on the disk 5 toward the. outernost. track thereon,_in order to

r ecor d Ghiaepouit gund{lepronngthemes corttivefaren: ﬁ@%@hh‘%ﬂ \‘Srf'éﬂﬁoﬁdeﬁ?r‘ﬁ@%t o- opti cal

di sk 5. As nentioned above, the cartridge holding section 25 is nounted on
t he uppeagndto-optical disk 5. The light, thus reflected, is detected by the photoelectric

detector.

The optical pickup device 24 has both end supported mounted on a pair of
parallel gude .rail 31 that are provided below the base 21. The optical pickup device
24 can move in the radial direction of the magneto-optical disk 5. _;I."hc base 21 has an
opening 33, through wlﬁch the objective lens 24a opposes the magneto-optical disk 5
located above the base 21. A screw shaft 32 extends below the base 21 and parallel
to the guide rails 31 and is connected at one end to a feed motor (not shown) that 1s
fastened to the lower surface of the base 21. When the feed motor rotates the screw
shaft 32, the optical pickup device 24 is moved in the radial direction of the disk 5
mounted on the disk table 28, while being guided by the guide rails 31. In other words,

- the optical pickup device 24 is moved from the innermost track on the disk 5 toward

the outermost track thereon, in order to record data signals on or reproduce data

signals from the magneto-optical disk 5.

As mentioned above, the cartridge holding section 25 is mounted on the upper

11



3 SEPTEMBER 2003 surface of the base 21 and holds the disk cartridge 1
contai ning the magneto-optical disk 5 which is clanped to.the disk table
28 and which is rotated by the disk drive nmechanism 23. The cartridge

hol di ng section 25 has a positioning pin 34 and hei ght 3 st tENBERPGECL I ONS
35. The pin 34 positions the disk cartridge 1 on the cartridge holding
section 25. The projections 35 set the disk cartridge 1 at a desired

hei ght. The disk cartridge 1 is thereby held on the cartridge hol ding
section 25, positioned as desired in both horizontal direction and
vertical direction. The cartridge holder 22 is provided above the base 21
and can be rotated. To hold the disk cartridge 1, the cartridge hol der 22
has a top plate 41 and a pair of cartridge halding sections .42 and 43. The
cart r i sgechof therlgss 2t andhelda phexdisk amtigpel cCQEBANGIRTBEUXRBIY downwar ds
two opposi ng edge portion of a horizontal. Thus, the cartrjdge hol der 22
has andising evltiduisilanpgbty deatisk wblet38md whishaaretated by tﬁ‘bF‘H rﬁ%vesecti ons 42
and 43 hold the front and back of the disk cartridge 1, respectively, when
the dimskchaaistr 23gBhd carridgadetdiegisdction 28 has 3 pesiamitne ép e iehYy appar at us
20 through a cartridge slot 44 made in one side of the apparatus 20. A
shut t esestapepiofastions 3p. 4Eheppiat Fupestiensvihie dlitkheartridae dr omthe ¢pstredget ri dge

hol der 22 fromthe mddle part of the cartridge holding section 43. The
stri p Kdding semingiieThe pmjoqmns 8hectdmdislegartiridge dfat a desirddl Btaghtarlthei dge 1. The
strip 45 slips into the guide groove nade in the side 4a-of the cartridge
1 and dibluksriaidge Neis sharebyehelllonvbercatthidgel hekdingsactien dgepasiianedriser t ed int o
the cartridge hol der 22. Wien the disk cartridge | is conpletely set in

t he caddsired gebdiltdetonal ditdigiontand pedisalphizisent he shutter 11 in the 12

The cartridge holder 22 is provided above the base 21and can be rotated. To
hold the disk cartridge 1, the cartridge holder 22 has a top plate 41 and a pair of
cartridge holding sections 42 and 43. The cartridge holding sectidns 42 and 43 have
been made by bending downwards two opposing edge portion of a horizontal. Thus,
the cartridge holder 22 has an inverted U-shaped cross section. The cartridge holding
sections 42 and 43 hold the front and back of the disk cartridge 1, respectively, when
the disk cartridge 1 is inserted into the recording/reproducing apparatus 20 through a
cartridge slot 44 made in one side of the apparatus 20.
A shutt‘cr-openjng strip 45 protrudes toward the center of the cartridge holder
22 from the middle part of the cartridge holding section 43. The strip 45 is designed
to oben the shutter 11 of the disk cartridge 1. The strp 45 slips into the guide groove
- made in the side 4a-of the ¢artridge 1 and abuts on the shutter 11 when the disk
cartridge 1 is inserted into the cartridge holder 22. When the disk cartridge 1 is

_ completely set in the cartridge holder 22, the strip 45 pushes the shutter 11 in the

12



3 SEPTEMBER 2003 direction of arrow B (FIG 2), thereby opening both
recordi ng/ reproducing window 9 and 10. The top plate 41 of the cartridge
hol der 22 has an openi ng 46, through which a part of the magnetic head
device 26 can enter the cartridge hol der 22. The cartr izdgTrplsias 0@ t hus
constructed, is rotatably supported by a pair of support strips 36 secured
on the rear part of the base 21 _ Wile the holder 22 remains rotated
upward fromthe cartridge hol ding section 25, the disk cartridge | can be
inserted into and renoved fromthe cartridge hol der 22. Wien the hol der 22
holding the disk cartridge | is rotated dowmmward to the cartridge hol di ng
section 25, it places the disk cartridge 1 in the cartridge holding
section 25. In the section 25, the positioning pin 34 and hei ght-setting
pr o ecdiremtion3$ agew B HelGHiZ3khersby ppenjag botikregording Fepaodusgid Vi"gAY Whi | e t he
cartridge I remains at this position, data can be recorded on and
r epr oddieed 10r dthet thp pkagﬁétqf-tg@pmlaqigedh@hé%%éﬁ% an geenipg 4 ndr ri dge 1.
The magnetic head device 26 is provided to apply a nagnetic field to the
r ecor dwhighlagyeet ofdhe tlagnetimgrrat dewise 26 £an @nk e capisidgpbalder #2-F1 GS. 2 and 3,
the magnetic head device 26 is coupled. to the optical pickup device 24 by
a coupl i ng TheecdveidesGokleagdhas austrutieleisirotafidy senpiorted bg 2y ¢her ef ore
move along with the optical pickup device 24. The magnetic head device 26
conpr i agpona seipEEostaptdbde telrear martudable bassFdr (Whileathe heBler 22 regraaes on contr ol
plate 52, and a head section 55. The support plate 51 is supported at its
pr oxi nedtateddipbyird frenc theparmiggerdobiing S€twacliy, abe diskt daetridegpli @@l boi ckup
device 24 and can be rotated. The head support plate 53 has its proxinal
end suppenédatdynd Rmodtd frain adanfidgeHoldanBorwWhel tiedobler 27 heldsemtrol pl ate
52 13

the disk cartridge 1 is rotated downward to the cartridge holding section 25, it places

the disk cartridge 1 in the cartridge holding section 25. In the section 25, the
positioning pin 34 and height-setting projections 35 set the disk cartridge 1 ata desired
position. While the cartridge 1 remains at this position, data can be recorded on and
reproduced from the magneto-optical disk 5 contained in the cartridge 1.

The magnetic head device 26 is provided to apply a magnetic field to the
recording layer of the magneto-optical disk 5. As shown in FIGS. 2 and 3, the
magnetic head device 26 is coupled to the optical pickup device 24 by a coupling
member 50 shaped almost like L. The device 26 can therefore move along with the
optical pickup device 24. The magnetic head device 26 comprises a support plate 5 I,
a head support plate 53, a rotation control plate 52, and a head section 55. The support
plate 51 is supported at its proximal end by the coupling member 50 secured to the
optical pickup device 24 and can be rotated. The head support plate 53 has its

proximal end supported by the distal end of the support plate 5I. The control plate 52

13



3 SEPTEMBER 2003 is fastened to the support plate 51, overl apping the
proxi mal part of the support plate 51. The head section 55 is designed to
apply a magnetic field to the recording | ayer of the nagneto-optical disk
5. The magnetic head device 26 is supported at one end mgeEbAiBEe 266 at ed
since the coupling nmenber 50 is supported at its proximal end by the
support plate 51. The coupling nenber 50 is secured at its lower part to a
carriage, which is one of the conponents of the optical pickup device 24.
The upper part of the coupling nenber 50 extends to the top of the
cartridge hol der 22 along the rear edge of the base 21. An axle 56 is
provi ded at the upper end of the coupling nenber 50, which is a free end.

, The axl e 56 supports the proximl end of the support plate 51.such that

t he supppEtenedlcrhe shposeplatedilatverrppingchd proxanrileaBef tihwppopplite pl ate 51,
whi ch supports the nmagnetic head device 26 to the distal end of the

coupl i Bg. megtirad S&tioal I50nidaggiddaotpaly demagusicAield to theretoeding daysr et al

pl ate. The support plate 51 is therefore rigid enough to hold the proximal
end of grige Meatkto-dpNtadiskG.firnly and reliably and to rotate in stable
condition. The support plate 51 is biased to rotate toward the cartridge
hol di ng secthomagBetfyhdat detiee d6 istipponedit anerend/anCeasbowmated sEcG 3, by
means of a torsion spring (not shown). The torsion spring stretches

bet weenRhachpling Aenitiep BOHstsuEbcﬁﬂdﬂSat &3 proxameal dnidehyathe phppog piateber ThO. The
rotation control plate 52 has its proximl end secured to the distal end of
the suRREplindidh®ep30 idBecured af itdTovedPaftalo PLatiegdtiich vedhe affthan el astic
netal plate.” The plate 52 has a plurality aof through holes in its proximal

part. ThgpBhals oPthe!optiddl pickup device 24. The upper part of the coupling member
50 extends to the top of the cartridge holder 22 along the rear edge of the base 21. An
axle 56 is provided at the upper end of the coupling member 50, which is a free end.
.The axle 56 supports the proximal end of the support plate 51 such that the support
plate 51 can rotate around the axle 56.

The support plate 51, which supports the magnetic head device 26 to the distal
end of tﬁe coupling member 50, allowing the head device 26 to rotate, 1s a metal plate.
The support plate 51 is therefore rigid enough to hold the proximal end of the head
device 26 firmly and reliably and to rotate in stable condition. The support plate 51
is biased to rotate toward the cartridge holding section 25 or in the direction of arrow
C, shown in FIG. 3, by means of a torsion spring (not shown). The torsion spring

stretches between a pair of support strips S1a and the coupling member 50.

The rotation control plate 52 has its proximal end secured to the distalend of . ... .

the support plate 51. The rotation control plate 52 is made of an elastic metal plate.

The plate 52 has a plurality of through holes in its proximal part. The plate 52 1s

14



3 SEPTEMBER 2003 positioned with respect to the support plate 51 and
fastened thereto, by using screws extending through these holes or by
fitting projections of the support plate 51 into these holes. The rotation
control plate 52 extends fromone side of the support pggerepeeEr 2663 di stal
end of the plate 52 controls the rotation of the head support plate 53
when the plate 53 is rotated away fromthe cartridge hol di ng section 25,
thereby preventing the plate 53 from being displaced to excess. The head
support plate 53, which supports the head section 55 for applying a
magnetic field to the recording |layer of the nmagneto-optical disk 5, is an
elastic, thin netal plate. The plate 53 has its proximal end secured to
t he support plate 51 and_overl aps, the support pgate 1. The head support
pl at e BBItRsIed dvithprespact tthe SPpRArt plate- | "t"z]efgﬁé'é‘?ﬂ“ BElS 3% Y8BESHE Sappl i es a
magnetic field to the recording |ayer aof the neto-op&icgh.qjsk 5: The
head sexspsties tpughotimse hples ce by 1thag Pryjesions o & BPPR &'41edd %8ct i on 55_
The resilient force is barely stron en%ygh to.nagf t he heaq section 55
| i ght | thesedarlps. t Hlee motatioacentspl plate %Fg(g@tdé Fppresfe of thg supRost Maor d dat a
signals on the disk 5. The head support plate 53 has a he d-hglding
sect i ofl.5The distaliand bf theeplpte S8 coatrelsdhe suation of the hgad supReTtgidém i n FIGS. 3
and 4, the head-hol ding section 54 has a head- hol di ng openi ng 54a made by
neans wbén pamplatn3 i healeg aviangfronahe sagtes helding seytl%gﬁaﬂ@cﬁbar. A
t ongue-shaped strip horizontally.protrudes fromthe distal end of the head
suppor preptating 6@ plawdddram beingslispldasd to cegegs-t e bead suppett plats P9 has an. . .
engagenent .. hole 54b, into which an engagenent projection of the head
sect i owhish sopporahé headesdetior®s foeapplyiag einmgnes field toghe recprsegiay§t hi n t he
head- hol di ng openi ng 54a. 15 i

of the magneto-optical disk 5, is an elastic, thin metal plate. The plate 53 has 1ts

proximal end sec_ﬁred to the support plate 51 and overlaps the support plate 51. The
head support plate 53 holds, at its proximal part, the head section 55 that applies a
magnetic field to the recording layer of the magneto-(;ptical disk 5: The head support
plate 53 applies a resilient force to the head section 55. The resilient force is barefy
strong enough to make the head section 55 lightly touch the surface of the magneto-
optical disk 5 to record data signals on the disk 5. The head support plate 53 has a
head-holding section 54, on which the head section 55 is provided. Asshown inFIGS.
3 and 4, the head-holding section 54 has a head-holding opening 54a made by means
of punching. The opening 54a is substantially rectangular. A tongue-shaped strip
horizontally protrudes from the distal end of the head support plate 53 toward the
. _proximal end thereof. This strip has an engagement hole 54b, into which an
engagement projection of the head section 55 can be fitted. The head section 55 is

positioned within the head-holding opening 54a.
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3 SEPTEMBER 2003 As shown in FIGS. 4 and 5, the head section 55 secured to
the head-hol ding section 54 conprises a nagnhetic field generating section
61 and a slider 62. The section 61 generates a magnetic field to be

applied to the recording |ayer of the magneto-optical sHskeEpmpeERgd | der
62 supports the magnetic field generating section 61 and can nove in
sliding contact with one nmajor surface of the magneto-optical disk 5.

Thus, the head section 55 can apply the magnetic field generated by the
section 61, to the magneto-optical recording |ayer of the magneto-optical
disk 5. As FIG 5 shows, the magnetic field generating section 61 conprises
a magnetic core 63 and a coil 64 wound around the core 63. The nagnetic

core 63 is made of magnetic material such as N -Zn fgrrhae .The core 63 is
conposed ofsshewninFIGY| band brthe fead segtignidp sfured fpthghead ligldiae g3n and 63c,

and a connecting part 63d. The side pole cores 63 63c e |l ocated

r especetiia] 4 epmphgesst BAZHFLG ﬁ@dcg@ﬁ@r@fmgépfél%&ea%gagﬁg%ﬁ hﬂ'%t her side

t hereof . The connecting part 63d connects the pole cores 63g, K 63b and 63c
at. oneeetfh 61igencrateha magmeiici feld dpdesapplisd Spdpe deqordae favef & theas a whol e.
The center pole core 63a is |longer than the side pole cores 63b and 63c.
|'ts dimagieteeopticabdisk &c {The glidért62| supporemihe meagpeihBeld geagintng ©6HO/I st al  ends
of the side pole cores 63b and 63c exist. A bobbin 65 is_|oosely nounted
on t heéblcadicen npot & ddling @atct Witk oabuwr swrdreiof thegnagsicto-agficakdigound ar ound
the bobbin 65. The bobbin 65 is made of synthetic resin suitable for

nol di g Bfusythe fiedd ghtipn £t ¢ apply thaotagastid fiedgenesatyd bathe gestionel. or

- pol yphenyl ene sul fide. The bobbin 65 conprises a coil holder 67 and a pair
of f| apglesmagneto-optical recording layer of the magneto-optical disk 5.

AsFIG. 5 shows, the magnetic field generating section 61 comprises a magnetic
core 63 and a coil 64 wound around the core 63. The magnetic core 63 is made of
magnetic material such as Ni-Zn ferrite. The core 63 is composed of a center pole
core 63a, a pair of side pole cores 63b and 63c, and a__f:onnecting part 63d. The side

- pole cores 63b and 63c are located respectively on one side of the center pole core 63a
and the other side thereof. The comecﬁng part 63d connects the pole cores 63a, 63b
and 63c at one end. Thus, the magnetic core 63 1s shaped like letter Eas a whole. The
center pole core 63a is longer than the side pole cores 63b and 63c. Its distal end
projects a little from the plane in which the distal ends of the side pole cores 63b and
63c exist.

A bobbin 65 is loosely mounted on the center pole core 63a. The above-
‘mentioned c§i1 64 is wound around the bobbin 65. The bobbin 65 is made of synthetic

resin suitable for molding of very high precision, such as liquid crystal polymer or

polyphenylene sulfide. The bobbin 65 comprises a coil holder 67 and a pair of flanges
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3 SEPTEMBER 2003 68 and 69. The coil holder 67 has an axial through hole,
into which the center pole core 63a of the magnetic core 63 is to be

i nserted. The upper flange 68 and the |ower flange 69 are rectangul ar

pl ates, fastened to the upper and |ower ends of the coislgdSicifiER 5003
respectively. The flanges 68 and 69 prevent the coil 64 from noving upwards
and downwards. The upper flange 68 supports an end portion (not shown) of
the coil 64 so that the coil 64 nay be electrically connected to the
control section of the recording/reproducing apparatus 20. Positioning
projections 7la protrude fromthe corners of the upper flange 68,
extendi ng al ong the diagonals of the flange 68. Simlarly, positioning

projections_72a protrude fromthe four corners of .t.he.lo ange 69,

ext endthindpdnghe ﬁ%ltl BP&@&Q@B%S’i‘ﬂa’f‘ﬂlgtgf(?"&ﬁd]@?%é‘?mfﬂ]éafﬁhgjC\é/%@{elr [r)lﬂg 71a and 72a
abut on the inner sides of a.nold.for ing t ma i g fleld generating
secti0%”6@3%ﬁﬁhﬁﬁ@g§¢FﬁEFe6§wﬁ8&5ﬁwgpﬁgghﬁ§Pgbﬂg§n§%§$§%%ﬁgggﬁé posi tion

t he magnetic field enerating secti.on 61 in.the cgvi of. nold, in a
hori z w%méctaa@grmmt%éasgwg tﬂﬁljr\’é’?%‘-@ﬁt’?‘@%ﬂf’“ f%i%%‘fo‘% %@?“’ﬁ s, in the
directions of arrows X and Y shown in EIG .4. _The coil 64 is und ar ound
the cofT, rerpeetévelss 7T heflaneen s aach %Preﬁﬂtéh%wlé%&w%w%%ﬁﬁ?c core 63
is inserted into the axial through hole of the coil legq{ 67., . The coil 64
i s t hedewywardsnTbd uppertfiaagrhd serRasts@gead #eriag (At shoamd 8f reg#hfdund ar ound
the center pole core 63a. The_positioning pr jectiops 71 and .72 need not

pr ot r uste tatahe qoile64 onmebs drctisallys fonngeiedds thaFoagol BT R% °f theey may
protrude fromany other parts of the flanges, soq Ionqpﬁéiiggﬁlreliably
posi t i meotdieg/ragediding diparagugdh el atiiionyng BEYGIPns 12 PRP * in both the

direction of arrow X and the direction of arrow Y. 17
comners of the upper flange 68, extending along the diagonals of the flange 68.

Similarly, positioning projections 72a protrude from the four comers of the lower
flange 69, extending along the diagonals of the flange 69. The projections 7 laand 72a
abut 0;1 the inner sides of a mold for molding the magnetic field generating section 61
and the slider 62 together. Thus, they appropriately position the magnetic field
generating section 61 in the cavity of the mold, in a horizontal plane parallel to the
magneto-optical disk 5, that is, in the directions of arrows X and Y shown in FIG. 4.
The coil 64 is wound around the coil holder 67, and the center pole core 63a of the
‘magnetic core 63 is inserted into the axial through hole of the coil hoider 67. The coll
64 is thereby mounted on the magnetic core 63, with the coil 64 wound around the
center pole core 63a. The positioning projections 71 and 72 need not protrude from
_the corners of the flanges 68 and 69. Rather, they may pfotmde from any other parts -
of the flanges, so long as they reliably position the magnetic field generating section

61 in the mold, in both the direction of arrow X and the direction of arrow Y.
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3 SEPTEMBER 2003 The nmagnetic field generating section 61 thus constructed
is supported by the slider 62. The slider 62 has been forned by injection
nolding. It is nmade of non- magnetic; electrically insulating and hard

wearing material, such as cenment or plastic (e.g., |iqugbtEsEmRbogaol ymer
for molding). The slider 62 conprises a main body 73 and a sliding section
74. It is in the proximal part of the slider main body 73 that the
magnetic field generating section 61 is enbedded. The sliding section 74
extends from the slider nmain body 73 and fromthe distal end of the
magneti c head device 26 and can nove in sliding contact wth the

magnet o-optical disk 5. The slider 62 is shaped like letter L as a whole.
Inserted in the slider nmain body 73 is the magnetic field generating
section 61.ThEheagetit fiell geheisingaectinnet] thhaorshrected acsuppeidédy Biseni ng 54a
punched in the head-holding section 54 that is the distal end of the head
suppor §lidet 62.e The3liddms 2 hes besmfrmed bytiljecson ueldimgi I ipwdde Bnon-her e rest
the distal portions 71 a and 72s of the positioning projections 71 and 72
provi dﬁ,dﬁs‘micg SlectABgnetistlafibghit Iged ercatingmatesal sidnastkmeTher plagtdi ng secti on
74, which can nove in sliding contact with the rotating mnagneto-opti cal

di sk 5(e.§ﬂl®@&g§tﬁqfﬂlk|ﬂ@rfo@\ﬂvﬁﬂdiﬁg}. fieeliddr 62 hemphitdamambodyiBdnd73 to the
distal end of the slider 62. The distal portion of the sliding section 74

i's beny sh@WELkEsidn4. Ne: fahhObradimal gart §h ehesdlidei ngirskmlyi Ththad teher ef ore has
a sliding surface 74a that is curved along a gentle arc. That is, the

sl i di NgashetfcaRfl ddRr RS se&itiH 1d8embedde@VEitd Didirgnedtonidtektendsfront to the
maj or surface of the magneto-optical disk 5, that it can assune a snooth
sl i di ng,CRRLARkINBIdY 13G:dBHAIthS Uisiead of tHehRagmgo btat dppidec anli

can move in sliding contact with the magneto-optical disk 5. The slider 62 is shaped

like letter L as a whole. Inserted in the slider main body 73 is the magnetic field

generating section 61. The section 61 is narrower than the head-holding opening 54a

punched in the head-holding section 54 that is the distal end of the head support plate

53. In the corners of the slider main body 73, there rest the distal portions 71a and 72s

of the positioning projections 71 and 72 provided on the magnetic field generating

section 61.

The sliding section 74, which can move in sliding contact with the rotating

magneto-optical disk 5, extends from the lower surface of the slider main body 73 to

the distal end of the shider 62. Thé distal portion of the sliding section 74 is bent

upwards in the form of an arc. The shding section 74 therefore has a sliding surface

74a that is curved along a-gentle-are.—That-is,-the sliding surface 74a has such an....

elevation angle with respect to the major surface of the magneto-optical disk 5, that

it can assume a smooth sliding contact with the major surface of the magneto-optical
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3 SEPTEMBER 2003 disk 5. As shown in FIG 6, the main body of the sliding
section 74 has an recess 75, which is |located to oppose the center pole
core 63a of the nmagnetic core 63 enbedded in the slider main body 73. The
recess 75 comes to oppose the objective lens 24a of thegmbtdagtr PheKUP
devi ce 24 when data signals are recorded on the disk 5. The recess 75 is
used to position the magnetic core 63 with respect to the objective |ens
24a at the tinme of recording data signals. The recess 75 receives the
positioning projections of the nmold for injection-nolding the slider 62,
thereby to positioning the magnetic core 63 in the Z axis that extends at
right angles to the magneto-optical disk 5. Further, the sliding section
74 has an engagenent projection 76 in its upper surface. The engagenent
proj ectiiskrs. 76 protrudes fromthe upper surface of the sliding section 74.
This projection 76 is fitted in the engagenent hole 74b nade in

head- hol di ngs steséd AIFIGH4, the neain bblp ofithetshtlingaecticof 74 bes angackssipport pl ate
53. The head section 55, which has the magnetic field generating section 61
ermbeddegidhis Riateli®s oBsbst tHeaghr puletcord 6% of tiedeagnbtc cors 6Bembedddsy t he use of
such a netal nold 81 as is illustrated in FIG 7. The netal nold 81

consi sisthefslider hx@®hoapld. Thakdce827Rbsine towppbieathmobictiad ken834a whi ch abut on
each other and fastened together, formng a cavity 84. The fixed nold half
82 is desipiRethidiQpiie T iwtex dtahﬁ;i?iailiiﬁé recoftidronibelyisk 3, Thbirdeesd he novabl e
mold half 83 to nold chiefly the sliding section 74. The fixed nold half 82
has nozzl&gedR pdstioRUBmABI et} cOPS 63 With r@bedt fethelobjtetivéidns 24dmithas pl asti c,
cenment or the l'ike, is injected into the netal nold 81. The fixed nold 19

time of recording data signals. The recess 75 receives the positioning projections of
the mold for injection-molding the slider 62, thereby to positioning the magnetic core
63 in the Z axis that extends at right angles to the magneto-optical disk 5. Further, the
sliding section 74 has an engagement projection 76 in its upper surface. The
engagement projection 76 protrudes from the upper surface of the sliding section 74.
This projection 76 is fitted in the engagement hole 74b made in head-holding section
54, 1.e., the distal part of the head support plate 53.

The head section 55, which has the magnetic field generating section 61
embedded in and formed integral with the slider 62, is formed by the use of such a
metal mold 81 as is illustrated in FIG. 7. The metal mold 81 consists of a fixed mold
half 82 and a movable mold half 83, which abut on each other and fastened together,

forming a cavity 84. The fixed mold half 82 is designed to mold mainly the slider

- main body 73; while the movable mold half 83 to mold chiefly the shding secom74. . .

The fixed mold half 82 has nozzles 85, through which material of the slider 62,

such as plastic, cement or the like, is injected into the metal mold 81. The fixed mold
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3 SEPTEMBER 2003 hal f 82 has two sections 86 and 87 that define a part of
the cavity 84. The first section 86 is designed to formthe slider main
body 73, whereas the second section 87 is designed to formthe engagenent
projection 76 that protrudes fromthe sliding section s/&epfRidEeo6der
hand, the novable nold half 83 has .a section 88 defining the remaining
part of the cavity 84 and designed to formthe sliding section 74. The
novabl e nold half 83 has a positioning projection 89 that abuts on the
center pole core 63a of the magnetic core 63 to position the magnetic
field generating section 61 in the <cavity 84 before the cavity 84 is
filled wwth the material of the slider 62. To formthe head section 55 by
using the nmetal nold 81 described above, the novable nold half 83 is

separ ah 8683 haBvbRectdns8d 18R ihalbéfif2 parfofitht Save@redi rhefirst kéwionmagnet i ¢
field generating section 61 is placed in the fixed nold half 82. Mre

preci sgéYs dédiseda6HAN (Rl slicer PR bbeNad, Whelel® tid ¥dndretdtionad”is82 such t hat
the side pole core 63c of the magnetic core 63 is |ocated at the nozzles

85 andgf s eReS FdrioRk eﬂgag%ehﬁfrbje@@&]ﬂslmatqﬁpt%e@fﬁdlme@gm?@e&ﬁmare set in
the corners of the first section 86 that = is designed to formthe slider

mai N bogly (3 -thel H&emgmztthe hdabl GERERAL BY %hal BCIccAPn §% delfinirsh@eeby

positioned in the cavity 84, in both the direction of arrow X and the
directj . 0 | i 1;8; i edrdpon the
fixed h%ﬁﬁgﬁﬁﬁ%&%éxagﬁ%bﬁygg%@Qﬁgfgg%ﬂggﬁgﬁgﬁggth‘n?ggﬁtﬁﬁdqiogether;

wher eby, {08 BT hiiP84 @%ﬁ%ﬁh\?ﬁjﬁéhﬁ%@@ioﬁfwtﬁﬁsbmxﬂme%eme}ﬁome&fe 83 abuts on

the center pole core netic core 63. As a result, the

magnet kg, {4 @k thagROR! Akl BY (SESAR O habReRONIE bARRing BedidR 61 in e cavity 20

cavity 84 before the cavity 84 is filled with the material of the slider 62.

To form the head section 55 by using the metal mold 81 described above, the
movable mold half 83 is separated from the fixed mold half 82. In this condition, the
magnetic field generating section 61 is placed in the fixed mold half 82 More
precisely, the section 61 is positioned in the fixed mold half 82 such that the side pole
core 63c of the magnetic core 63 is located at the nozzles 85 and the positionng
projections 71 and 72 of the bobbin 65 are set in the corers of the first section 86 that
is designed to form the slider main body 73. The magnetic field generating section 61
is thereby positioned in the cavity 84, in both the direction of arrow X and the
direction of arrow Y.

The movable mold half 83 is then placed upon the fixed mold half 82. The

- “mold halves 82 and 83 are fastened together; whereby the positioning projection 8.of -
the movable mold half 83 abuts on the center pole core 63a of the magnetic core 63.

As a result, the magnetic field generating section 61 is positioned in the in the cavity
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3 SEPTEMBER 2003 84. Thereafter, the material of the slider is injected
into the cavity 84 through the nozzles 85. After the material solidifies,
the nmovable nmold half 83 is noved fromthe fixed nold half 82. The slider
62, which has the main body 73 enbedding the nmagneti c sfdpptéEnNEEEPEII NG
section 61, is taken out, whereby the head section 55 is made conpletely.
The head section 55 thus fornmed is secured to the head-hol di ng section 54_
More specifically, the engagenment projection 76 of the sliding section 74
is fitted in the engagenent hole 54b nmade in the head-hol ding section 54,
and the slider main body 73 is fitted in the engagenent hole 74b made in
head- hol di ng section 54. The projection 76 and slider main body 73 are
fixed in position with adhesive such as epoxy resin. The head section 55

i s corngrecTRéletifeert iR marhkobf theglidans dfjcitbé intoaboravingd4d dpouptitbeng appar at us
20 by neans of the wiring pattern provided on a flexible wiring board (not
shown) nozA¥es BRdiagat 8@ rahiend solidiied) dladinsedild @olBmIf 83 katoved fiontthgral with the
slider 62 and has the nagnetic field generating section 61 that is

enbeddgebd moldRalf|g2deThE2iddBy62, Galith &ad the MaincbodenBi antaddingatiesect i on 101
has the magnetic field generating section 105 that is fitted in the hol der

sect %a%@?icgfelé%e@leﬁithgeéctib%l i RicA AT, AhbRBy thehaidwtesd S istadt t he head
section b5 will Dbe explained, 1n conparison with that operating

char act@hiigfelyc -of the conventional head section 101. The magnetic field
generating sections 61 and 105 are made of the sanme material and have the

same size, THiHallRGcidd gi‘?ﬂﬁxs@'@nﬁ&ﬂm@@m@& o MBI Be AL hd1BRg Sact ™ eri al and

have the same size, for
More specifically, the engagement projection 76 of the sliding section 74 is fitted in

the engagement hole 54b made in the head-holding section 54, and the slider main
body 73 1s fitted 1n the engagement holc‘ 74b made in head-holding section 54. The
projection 76 and slider main body 73 are fixed in position with adhesive such as
epoxy resin. The head section 55 1s connected to the control section of the
recording/reproducing apparatus 20 by means of the wiring pattern provided on a
flexible wiring board (not shown).

As indicated above, the head section 55 is formed integral with the slider 62 and
has the magnetic field generating section 61 that is embedded in the shder 62. By
contrast, the conventional head section 101 has the magnetic field generating section
105 that is fitted in the holder section 107 of the slider 106. The operating
characteristic of the head section 55 will be explained, in comparison with that
operating characteristic of the conventional head section 101. The-magnetic field
generating sections 61 and 105 are made of the same material and have the same size,

and the sliders 62 and 106 are made of the same material and have the same size, for
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3 SEPTEMBER 2003 the purpose of conparing the head sections 55 and 101 in
teens of tenperature characteristic. The design details of the magnetic
field generating sections 61 and 105 will be described, with reference to
FIG 5. As nentioned above, the magnetic cores 63 and 3léErmnmehaped |1 ke
|l etter E. They have a width wof 3.1 mm neasured along a tangent to any
track of the magneto-optical disk 5 a depth d of 0.5 rem neasured along
a normal to any track of the disk 5, and a height h of 1.7 nun. The center
pole core 63a of the magnetic corer 63 and the center pole core 102a of

t he magnetic core .102 have a width w, of 0.35 mm The nmagnetic cores 63
and 102 are nmade of Ni-Zn ferrite. Awre having a dianeter of 70 pin is
wound 30 tines around the center pole core 63a, formng the coil 64.

Si mi | aghkeypurpossi dfecdimyiring the dieadutetionsf5570nd 01 sn womschf 18OPeialys ar ound t he
center pole core 102a, formng the coil 103. The coils 64 and 103 have the
sane i ¢hhwgdtatwie. L, which is 3.7 H at frequency 7 of 7 Miz. They have the
sanme i npedance Z of 110 (= 27[ x 7 x 106 x 3.7 x 1076) at frequency of 7
MHz. When BheGlskipdktafif of 82 mamktiofisldigeneratiyg sdedonsoi Il nd64S5anl be03, eit her
coil generates a magnetic field whose intensity His 150 Oe at a position

whi ch §&cABedNvaliaéteréhtR to FEGL B AP aleaticnideaabp68ahomagiitie)xorcs68 astli der s 62 and
106 having the nmagnetic field generating sections 61 and 105, respectively,

are idegy heAdhapd SRERRtAR $h§>eha@<@aﬁatﬁ Wroft e nbn) dedsuseicilonnal07 of the
slider 106. The sliders 62 and 106 have been forned by injection nolding,
by usi pgglastah§ tQkk lof @t haghatsloplicAAigNEBra @piiraiof 0l Bhum, 22easured

along a normal to any track of the disk 5, and a height h of 1.7 mm. The _center pole

core 63a of the magnetic corer 63 and the center pole core 102a of the magnetic core

102 have a width w, 0f 0.35 mm. The magnetic cores 63 and 102 are made of Ni-Zn

ferrite. A wire having a diameter of 70 pm is wound 30 times around the center pole

core 63a, forming the coil 64. Similarly, a wire having a diameter of 70 pm is wound

30 times around the center pole core 102a, forming the coil 103. The coils 64 and 103

have the same inductance L, which is 3.7 H at frequency 7 of 7 MHz. They have‘ihe

same impedance Z of 1 1Q (=2r x 7 10° x 3.7 10’6) at frequency of 7 MHz. When

a current of 190 mA flows through the cotls 64 and 103, either coil generates a

magnetic field whose intensity H is 150 Oe at a position which is 60 m above the

center pole core (63a or 102a).

The sliders 62 and 106 having the magnetic field generating sections 61 and
105, respectively, are identical in shape and size, except for the holder section 107 of

the slider 106. The sliders 62 and 106 have been formed by injection molding, by

using plastic of liquid crystal polymer as matenal.
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3 SEPTEMBER 2003 The head section 55 having the magnetic field generating
section 61 enbedded in the slider 62 will be conpared with the head
section 101 having the nagnetic field generating section 105 enbedded in
the slider 106, in terns of tenperature characteristi qggpygaasogRction
55 and the head section 101 were attached to two recordi ng/reproducing
apparatus of the sanme type, respectively- A current of 190 mAo. p based on
a (1,7) RLL code was supplied to the head sections 55 and 101, with the
channel bit clock signal set at a frequency of 18 MHz. The power lost in
each of the <coils 64 and 103 was about 0.3 W In the case of the
conventional head section 101, the distal end of the center pole core 102a
of the magnetic core 102 was at 140C when the anbient tenperature was 25C.

In the heagysgeid Q0i&Pss hilgndihs hitlen ORIl gbhtaaieationll énleaided 63a of the
magneti c core 63 was at 95C when the anbient tenperature was 25C. The upper

limt iﬁfﬂ% R PEPANbe f&ﬂp&é@%ﬁ%é ﬁeagQ&tiJhmltmmrta& whgsef fidihe  di st al

ends o e center pole cores 63a and 102a are estimted to be 175C (= 140

(60 -- in8N&i3090s 2RbEddR0in tBO)slider 98P G It4lsY of WoBPerafige anbi ent
tenpeﬁg%g%%mgigméggi S upper Ii#%t (6d'C). If the tenpera?ures of the
distalﬁg%gk&ﬁmthe magnetic cores 63 and 102 rise above 180C, there w ||
probaﬁfy occur inter-layer short circuit or burning in the coils 64 and

103. In vi of the a i debiidd 10 680G aRgknelihg YRsi ation in
the current ié?ﬁ'é?%ﬁ%?gécéﬁggﬁygﬁﬁomgnée scarce§§ exigts for tenperature
|2 g the comNg }elploon ulcinrglgggargt%ggf 38 sdfldtypd R spel v GRURFont HE15B3RADET Ween Tt he

» based on a (1,7) RLL code was supplied to the head sections 55 and 101, with the

channel bit clock signal set at a frequency of 18 MHz. The power lost in each of the

coils 64 and 103 was about 0.3 W.

In the case of the conventional head section 101, the distal end of the center
pole core 102a of the magnetic core 102 was at 140°C when the ambient temperature
was 25°C. In the head section 55, the distal end of the center pole core 63a of the
magnetic core 63 was at 95°C when the ambient temperature was 25°C.

The upper limit of the ambient temperature 1s 60°C. The temperatures of the
distal ends of the center pole cores 63a and 102a are estimated to be 175°C (=140 +
(60 - 25)) and 130°C(= 95 + (60 ~ 25)), respectively, when the ambient temperature
is atits upper limit (60°C). Ifthe temperatures of the distal ends of the magnetic cores
63 and 102 rise above 180°C, there will probably occur inter-layer short circuit or
burming in the coils 64 and 103. In view of the temperature upper limit of 60°C and
the variation in the current/field efficiency, an allowance scarcely exists for

temperature in the conventional head section 101. This is because the gap between the

23



3 SEPTEMBER 2003 hol der section 107 of the slider 106 and the magnetic
field generating section 105 is about 0.1 mmand the slider 102 can hardly
radiate heat. In the head section 55, heat can be efficiently radiated
through the slider 62 since the nmagnetic field generati3geEpaaMdegr@podxl i S
enbedded in the slider 62 and fornmed integral therewith. That is, the head
section 55 has magnetic field generating section 61 enbedded in the slider
62 and formed integral with the slider 62. Hence, a gap is not forned

bet ween the section 61 and the slider 62 as in the conventional head
section 101 in which a gap is provided between the nmagnetic field
generating section 105 and the slider 106. This enhances the

heat -radi ating efficiency. As described above, the head section 55 is nade
by i njleddérenctiml Hhof thasiidey 10h@nd thet mbgnabik dieBll gerlenastngasgstiath3head secti on
55 may be forned by neans of potting. In the magnetic head device 26

descr i dbedt b ama,ant hise didepd92 can leardly 5ddistaheatotlatles headypptmt Bdheat one end by
the distal part of the coupling nmenber 50 as is illustrated in FIGS. 2 and
3. Thecdndrckfferhilpradiftedtiiracgiethetshdeh@ sinst thle reaghett fichlegdnerdingupport- pate
51 opposes the opening 46 of the cartridge holder 22. In the nmagnetic head
devi cese2fion 61 heerhibaliicd éc tHealidaS 2adridaohaed integriiahetiesdthl part of the head
support plate 53 is rotated around the axle 56 that is provided at the

upper end dfhat Rethe BEfd debGorEIRRmApdetiodield getbratesebyiomo ] ehbeddedhani sm 91
provi ded on the cartridge holder 22. The head section 55 can therefore

nove bgtieendet qOsid fotmed Rsgalt with bie shidegné2. oHeptd, aatapd sist formednt ai ned in
the cartridge | and a position renmote fromthe disk 5. As shown in FIG 2,
the |ifdrwBBENANSH:98] eAdEd Sidsr 62 heatthkichhvdigiophldicad 32ctivndl (A4n
which a gap is provided between the magnetic field generating section 105 and the
slider 106. This enhances the heat-radiating efficiency.
As described above, the head section 55 is made by injection molding, using the
metal mold 81. Instead, the head section 55 may be formed by means of potting.
In the magnetic head device 26 described above, the support plate 51 can rotate,
supported at one end by the distal part of the coupling member 50 as is illusirated in
FIGS. 2 and 3. The head section 55 attached to the distal end of the head support pate
51 opposes the opening 46 of the cartridge holder 22. In the magnetic head device 26,
the head section 55 attached to the distal part of the head support plate 53 is rotaied
around the axle 56 that is provided at the upper end of the coupling member 50, when
driven by a lift mechanism 91 provided on the cartridge holder 22. The head section
55 can therefore move between a position close to the magneto-optical disk 5

contained in the cartridge 1 and a position remote from the disk 5.

As shown in FIG. 2, the lift mechanism 91 comprises a head lifting plate 92 and _
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3 SEPTEMBER 2003 an operation plate 93. The head lifting plate 92 serves to
rotate the head support plate 53 of the magnetic head device 26. The
operation plate 93 is driven by a drive notor to rotate the head lifting
plate 92. The plate 92 is provided on the upper surface sgpteseErandy i dge
hol der 22 and extends over the opening 46 of the cartridge holder 22. The
head lifting plate 92 is conposed of a head supporting section 94 and two
support arns 95 and 96. The section 94 supports the head support plate 53
frombel ow. The support arns 95 and 96 protrude fromthe ends of the head
supporting section 94, respectively. The head lifting plate 92 is
supported at the proxi mal ends of the support arns 95, by neans of axles
96 that are provided at the back of the cartridge holder 22 and in the

Vi i ni dnyotatidheplMpeBi Mye Abad ITiting flaad?2l efrtek ngrapatatie 122d sgpportgilatte on t he
cartridge hol der 22-, around the axles 96. The operation plate 93, which is
provi dsglof the kAR Hdag dbaas26. The ogerpliad plaB@23 ik drivemwabliyvamoamged on t he
cartridge hol der 22. A cam 97 stands upright fromone side of the

oper at {oQBtafd thé BediiftihR plaéa®. 9hd pHae @ ik proviilpd@anknipper suifage pf tieect i on 98
protruding fromthe head lifting plate 92. The operation plate 93 is driven
by a dedritRige HBEd2ADD SHY ERRhdSHAMINe GPeatipdaflotit oxvtidye Hoddee 221 Thel i di ng on

t he upper surface of the cartridge holder 22, in the direction of arrow D1

(FI G gadMpeiy S5 odisonfRbdd df40Rad dugpdriiiSREGQIN4 MHdQwb B&pport arms

recordi ng/ reproduci ng apparatus 20 or-in the direction of arrow --D2 (FIG
2) whegs Lhe searthd dd%ion 94%@@31%/%1: héaupP6rt 328 53t f6m 3RlovAS THROWN in FIG

3, the operation plate 93 rotates the head lifting plate 92 in the
di r ect {pR0Af ards’ et 9@ brdthde Mo kel dsUT 18E hadd AypbeingZection 94,
respectively. The head lifting plate 92 1s supiaorted at the proximal ends of the support
arms 95, by means of axles 96 that are provided at the back of the cartridge holder 22
and in the vicinity of the opening 46. The head lifting plate 92 can rotate on the
cartridge holder 22, around the axles 96. N
| The operation plate 93, which is provided to rotate the head lifting plate 92, is
movably arranged on the cartridge holder 22. A cam 97 stands upright from one side
of the operation plate 93. The cam 97 is set in engagement with a projection 98
protruding from the head lifting plate 92. The operation plate 93 is driven by a drive
mechanism (not shown) provided below the base 21, sliding on the upper surface of
the cartridge holder 22, in the direction of arrow D (FIG. 2) when the disk cartndge
1 is inserted into the recording/reproducing apparatus 20 or in the direction of arrow
D, (FIG. 2) when the cartridge 1 1s removed from the apparatus 20. As shown in FIG.

3, the operation plate 93 rotates the head lifting plate 92 in the direction of arrow C,

or in-the direction of arrow C .



3 SEPTEMBER 2003 When the drive nechani sm (not shown) provided bel ow the
base 21 drives the operation plate 93 in the direction of arrow D2 (FIG
2) on the upper surface of the cartridge holder 22, the cam 97 pushes the
projection 98 upwards. As a result, the head lifting p<treresseEs 2004 at ed
in the direction of arrow C2. Then, the support plate 51 supporting the
head support plate 53 held by the head supporting section 94 is rotated in
the direction of arrow C2, against the bias of the torsion spring. Wen the
operation plate 93 is noved by the drive mechanismin the direction of
arrow D, (FIG 2), the projection 98 noves downwards al ong the cam 97,
causi ng the head support plate 53 to rotate in the direction of arrow C,.
The head support plate 53 is rotated by the bias of the torsion spring
that is pro¥heletetdoive ateahsishéndiehdwspeided pelber tbd bastld ddivektheartri dge i s
inserted into the recording/reproduci ng apparatus 20, in which the

cartri oggeaticn plate $3nuntthe draction ofyerdvo Dy i(RHG.sHaini tha upper sasfavd bf thee expl ai ned
bel ow. First, the cartridge holder 22°is rotated to the upper position
above ¢ditidgediolder d@ethaalath 910 peees tienprdfecasn D8 upivardst r A edesult, #leGS. 2 and 3,
in order to record data signals on a magneto-optical disk 5 or reproduce

dat a shgaifend pla@oherdlhsk ibthe diveéthirsof se@RAC L i Then, theeusit pla@dd sl ot 44 of
the holder 22°is aligned with the slot made In one side of the apparatus

20. Thaypghosiingahs héaddapdrt pisite I3IRd Beltheead blpopdig et e@eohiglra@ted22 Vvia the
sl ot 441%'r?d held in tﬁ% c%rtridge hol di ng s‘g?tions 42 and 43. At this tine,

the opahalireRiodlFa oW Ohgaihke tHeithds ITRRNRiG3pPihg NMhenklicaqdyatigaved in- the
direction of arrow D2 (FIG 2) in the head section 55 of the magnetic head

devi cepiRf, 93TRGnERA ) fthe Bfve RisehatsH i HHdiRcAbL6E hRBwIB (PIGIZ)iheng from the
head lifting plate 92. The head 26 _
projection 98 moves downwards along the cam 97, causing the head support plate 53
to rotate in the direction of arrow C,. The head support plate 53 is rotated by the bias
of the torsion spring that is provided to rotate the head support pate 51.
~ The disk carh‘idge_;i_s inserted into the recording/reproducing apparatus 20, in
which the cértn'dge is set in the cartridge holding section 25, as will be explained
below. First, the cartridge holder 22 is rotated to the upper position above the
cartridge holding section 25 as is illustrated in FIGS. 2 and 3, in order to record data
signals on a magneto-optical disk 5 or reproduce data signals from the disk 5. In this
conditioh, the cartridge slot 44 of thc holder 22 is aligned with the slot made in one
side of the apparatus 20. The disk cartridge 1 is inserted into the cartridge holder 22
via the slot 44 and held in the cartridge holding sections 42 and 43. At this time, the
~operation plate 93 of the lift mechanism 91 has alrea.dy' moved-in-the direction of

arrow D, (FIG. 2) in the head section 55 of the magnetic head device 26. The cam 97

has pushed up the projection 98 protruding from the head lifting plate 92. The head
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3 SEPTEMBER 2003 lifting plate 92 has therefore been rotated in the
direction of arrow C (FIG 3), spaced apart fromthe magneto-optical disk
5. This prevents the head section 55 from colliding with the nain body 4
of the cartridge 1 when the disk cartridge 1 is insertea®seprHMBERL03
cartridge hol der 22. The head section 55 is thereby protected. After the
disk cartridge | is held in the cartridge holder 22, the cartridge hol der
22 is rotated toward the cartridge holding section 25 and held in position
in the cartridge holding section 25. Wien the disk cartridge | is held in
the cartridge holding section 25, it is detected that the cartridge 1
contains the magneto-optical disk 5 that is to be used as a recording

medi um The record button is then pushed, selecting the recordi ng node.

The opgfiakiphite P Bisth&3fdré bidnaoedsd inthediration of tfiew CY(FIEY 3),spadee direction
of arrow (FIG 2) as showmn in FIGS. 2 and 3. So noved, the operation

pl at e %ﬁn' foat g fhgndieaptics Wlos! Thiatpeezdts thet iaddiecéat iS6nfrofn ar row C,
(FIG 3)_ As the head support plate 53 is rotated in the direction of, the

head S&ﬁﬁaiﬁ?“ﬁé it ipeheslytaoftthe caliridoal 1 whded thefdiskharthidgel] isinppesdt pl ate 53
noves fromthe position renote fromthe nagneto-optical disk 5 to the

posi ti gy, ﬂ)%%tﬁhgéﬁom&elﬁt'ﬂae Had kEtfioh 358s they pidtectbeadfisedicidk 55 noves
into the cartridge holder 22 through the opening 46 of the cartridge

hol der %zgﬁ%dﬁ-ghqu RERGn FRCLakPfAge RoRIBE 2T, Shd &tk Roldesly) # réthtediewaalr tri dge 1
. e

t hr oug Irst recording/ reproducing window 9 until the sliding

surfacg, %ﬂn'ﬁg? Lgllﬁsu%l de8ii 00 $ 864 haB irf fositibDRi thy cheyehamiding ssedmace , of the

magnet o- opti C 5. When the disk drive nmechanism 23 rotates the
magnet s optical disk 5, an air filmis generated between the 27

When the disk cartridge 1 is held in the cartridge holding section 25, it is
detected that the cartridge 1 contains the magneto-optical disk 5 that is to be used as
arecording medium. The record button is then pushed, selecting the recording mode.
The operaﬁon plate 93 is thereby moved along the cam 97 in the direction of arrow D
(FIG. 2) as shown in FIGS. 2 and 3. So moved, the operation plate 93 rotates the head
support plate 53 in the direction of arow C, (FIG. 3). As the head support plate 53 is
rotated in the direction of , the head section 55 attached to the distal part of the head
support plate 53 moves from the position remote from the magneto-optical disk 5 to
the position near close thereto. At the same time, the head section 55 moves mto the
cartridge holder 22 through the opening 46 of the cartridge holder 22.

The head section 55 enters the main body 4 of the cartridge 1 through the first

‘recording/ reproducing window 9 until the sliding surface 74a of the sliding section74 - -
lightly touches the surface .of the magneto-optical disk 5. When the disk drive

mechanism 23 rotates the magneto-optical disk 5, an air film is generated between the
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3 SEPTEMBER 2003 disk 5 and the slider 62. Due to the air filmthe head
section 55 floats above the surface of the disk 5, against the bias of the
head support plate 53. The sliding surface 74a of the sliding section 74
is thereby set in slight contact with the surface of t 3eSEPTEMBRRO2002 | cal
disk 5. The objective lens 24a of the optical pickup device 24 is |ocated
at the position where the sliding section 74 of the slider 62 remains in
sliding contact with the nmagneto-optical disk 5. The light beamentted
~fromthe optical pickup device 24 is applied to the nmagneto-optical disk
5. An external magnetic field, whose intensity has been nodul ated in
accordance wth a data signal, is applied to a part of the magneto-,
optical recording |ayer that has been irradiated with the |ight beam and
| ost cdiek Siand the shider. 62ThBudde ahes pigifdm ths hepdiseqtivBoxSilerts Abeyrethe
magnet o-optical disk 5. The head section 55 that appljes the external
magnet sueface of thetdiskth egavesy teet lasefithe beadsuproriplpig 53| dpe pliding s4idacsi sk 5 excel s
in heat-radiating property, because the nagnetic field enerating section
61 i s Phbetidiedlidingrsgctran T ishtherrby sebidshighBeattaat vathsibe garfagpof thse  magneti c
field generating section 61 can generate a magnetic field of a great
i nt ensimbgnetowptitduiskifei ng danaged. This hel ps to increase the
record/transfer speed. No external nagnetic field needs to be applied to
t he magnet Glepthijaaive teas Adalbfithe optiyapidkep dedes 24 1 located atithtepositgnal s r ecor ded
on the magneto-optical recording |layer of the disk 5. -Hence,-the head
sect i onh&’s ths shidingdsectio® Mdiofi thg-sl@er 42 pewains on-shdeg dontast withethe
magnet o-optical disk 5. That is, the head .section 55 is spaced away from
the nmgpeite-opfitilakdk i The Belgibema enfisedfremahé optiqal picku®deate Thes | ft
mechani sm 91 i s noved 28

applied to the magneto-optical disk 5. An external magnetic field, whose intensity has

been modulated in accordance with a data signal, 1s applied to a part of the magneto-
optical recording layer that has been irradiated with the light beam and lost coersive
force. The data signal is thus recorded on the magneto-optical disk 5. The head
section 55 that applies the external magnetic field to the magneto-optical recording
layer of the disk 5 excels in heat-radiating property, because the magnetic field
generating section 61 is embedded along with the main body. 73 of the slider 62. The
magnetic field generating section 61 can generate 2 magnetic field of a great intensity,
without being damaged. This helps to increase the record/transfer speed.

No external magnetic field needs to be applied to the magneto-optical recording
layer in order to read data signals recorded on the magneto-optical recording layer of
the disk 5. Hence, the head section 55 is moved, remaining-at a-position-away from
the magneto-optical disk 5. That is, the head section 55 is spaced away from the

magneto-optical disk 5 since the operation plate 93 of the lift mechanism 91 is moved
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3 SEPTEMBER 2003 in the direction of arrow D2 (FIG 2),

causing the cam 97

to push up the projection 98 protruding fromthe head lifting plate 92,

and the head lifting plate 92 is rotated in the

In this condition, the Ilight beamemtted fromthe opUggﬁpTgmggwgoapV|ce

24 scans the magneto-optical recording |ayer of the disk 5.

phot oel ectric detector provided in the optical pickup device 24 detects the

| ight beam reflected fromthe |ayer of the disk 5. The data signals

direction of C (FIG 3).

recorded on the nagneto- optical disk 5 are thereby read out. In the

recordi ng/ reproduci ng apparatus 20 described above,
devi ce 26, which applies an external

t he magneti c head
magnetic field to the magnet o-opti cal

disk 5 to record data signals thereon, has the head section 55 The head
sect i oin b direatidnusfrarrdval, (g Ak cresig e gary O ¢ anshiep bepraiesiiow?d &nd the
slider 62 that are forned integral with each other. Therefore, the head

gener apeasiniting foem nipginetildting platk Qe med dieibagd sftiog iplate 821s retafedya teadi at ed wi t h
hi gh efficiency. For the sanme reason, the coil 64 of the nagnetic

gener audiragideett € ofF1G13xai this porolitewt, elet befuibesm wittad érom theariticel on,
field generated by section 61 can increase in intensity,
t o enhghtkap tdeeice EMOEEHE rtha shapnesparital Mooebugigyer tof thagmit b.c Thel d
reliably positioned in the directions of

magnet i c

generating section 61 can be

field
t he
t her eby

ar r ows pioBlcticalzt i \Wrovidedin@he Bpudapralmedemm 24pdeséats thailight o) ecti ons 71

and 72 of the bobbin 65 are set in the corners of the first - section 86 of

the meteflectdd fo@lthe Falydr iRk S MEherdstaBighalyakcorided bn 88 imgn@bi abl y- -
positioned in the vertical direction, i.e., the direction of arrow Z (FIG

4)

be

abuts on the center pole core 29

- section 86 of the metal mold 81. Furthermore, the movable mold half 83 isreliably

In the recording/reproducing apparatus 20 described above, the magnetic head
device 26, which applies an external magnetic field to the magneto-optical disk 5 to

record data signals thereon, has the head section 55. The head section 55, in turn, has

magnetic field generating section 61 and the slider 62 that are formed integral with ;

each other. Therefore, the head generated by the magnetic field generating section 61
can be radiated with high efficiency. For the same reason, the coil 64 of the magnetic
field generating section 61 can be protected against damage. In addition, the magnetic
field generated by section 61 can iecrcase in intensity, thereby to enhance the
record/transfer speed. Moreover, the magnetic field generating section 61 can be
reliably positioned in the directions of arrows X and Y as shown m FIG. 7, because the

positioning projections 71 and 72 of the bobbin 65 are set in the corners of the first

positioned in the vertical direction, 1.¢., the direction of arrow Z (FIG. 4), because the

positioning projection 89 of the movable mold half 83 abuts on the center pole core

29
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3 SEPTEMBER 2003 63a of the mamgnetic core 63. The magnetic field generating
section 61 can therefore be enbedded at the prescribed position in the
slider 62, without fail. The magnetic head device 26 and the apparatus 20
using the device 26 and designed to record data signalsseEpTeEBER e@sk dat a
signals froma magneto-optical disk 5, both according to the present
i nvention, has been described with reference to the acconpanying draw ngs.
Nevertheless, the inventionis not limted to the device 26 and the
apparatus 20. Rather, the present invention nmaybe applied to a magnetic
head device that applies an external magnetic field to a magnetic disk to
record data signals on and read data signals fromthe magnetic disk, and
also to a magnetic recording/réproduci ng apparatus that uses this nagnetic
head dé¥a ofthe Tivgnetiecar didnJheepagnduc finlg szppating scctip0 6dese flisheldreabove uses,
as a recording nedium the disk cartridge 1 conprising the main body 4 and
t he mabnetndedddd atahe phicskited poritian methe shider 6 withiont faddy 4. Nonet hel ess, the
present invention nay be applied to a recording/reproduci ng apparatus that
i ncor por at eShaunagnaicdhed deved Zsaml theappeliang 20meongithe 80icd 2SEMEMBER 2003
CLAIMS: 1. A magnetic head device conprising a head section for applying a
magnet idesifhed td redord dadisidnalssai ahdheadldate signels fianch udighefoapriaginditk ¢ fi el d
generating section and a slider supporting the magnetic field generating
secti oy, battl adesidfipad thopleeers éivenfion) haldi begn desnibad twith referéite tditlsk, said
magnetic field generating section having a nagnetic core and

accompanying drawings. Nevertheless, the mnvention 1s not limited to the device 26

and the apparatus 20. Rather, the present invention may be applied to a magnetic head
device that applies an external magnetic field to a magnetic disk to record data signals
.on and read data signals from the magnetic disk, and also to a magnetic
recording/reproducing apparatus that uses this magnetic head device. The
recording/reproducing apparatus 20 described above uses, as a recording medium, the
disk cartridge 1 comprising the main body 4 and the magneto-optical disk 5 contained
in the main body 4. Nonetheless, the present invention may be applied to a
recording/reproducing apparatus that incorporates a bare disk used as a recording

medium.
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a coil wound around the magnetic core, designed to generate the magnetic
field and enbedded in and fornmed integral wth the slider wherein the
magnetic field generating section is insertion-nolded in the slider. 2. A
magneti ¢ head device according to claim1l, wherein a natsgp@EMBER 2003
insertion-nmolding is plastic. 3. A magnetic head device according to claim
1, wherein a netal nold for formng the head section has a positioning
projection that is to abut on a distal end of the nagnetic core, which
opposes ChalMissk, for positioning the nagnetic field generating section in
a direction substantially perpendicular to the disk. 4. A nmagnetic head
devi ce according to claiml, wherein the coil is wound around a bobbin
that i s fpunt Adnapnetit bearhdevédd eongoistng amebd deetitrofobbppliag aposgretio fieldg

: i i \ i.d f.. | f f i .th i ,
ey ooy 108 gk sftd Heafl beBldtE Tolbind 4 Hahe il iqbhelaBhd sPlieh $hd 8 3l ("
P e sty APl sl o g i et s S P
D1 S0 CeUpERtact with the Bisk, Sgiq mabiiec e GeAdding ddotiom Riia  phedrb i Srredlng o 55
for appl giced veoumd gretnd thei magndtic @reli @deignﬁbdorg:ﬁldraﬁemé m:gﬁétlicj gEeMrj wggs a
t 6 r T
Toaner | compEddbddRHTbINe) RiEhh uthe FBE fndel-Efie Mgonehl fefl ddtEfath

sl i di ng ssntibadt insertitn-trioklediis ke Slider. magnetic fiel d generating section 61
has a magnetic core 63 and a coil 64 wound around the nmagnetic core 63. The
section

- 2. A magnetic head device according to claim 1, wherein a material for the

insertion-molding is plastic.

3. A magnetic head device according to claim 1, wherein a metal mold for forming
the head section has a positioning projection that is to abut on a distal end of the
magnetic core, which opposes the disk, for positioning the magnetic field generating
section in a direction substantially perpendicular to the disk.

4. A magnetic head device according to claim 1, wherein the coil is wound around a
bobbin that is mounted on the magnetic core, and the bobbin has positioning projections
to abut on sides of a metal mold for forming the head section, thereby to position the

magnetic field generating section in a direction substantially paraliel to the disk.
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61 is designed to generate the nagnetic field and enbedded in and forned
integral wth the slider 62. The head section 55 excels in heat-radiating
property. Figure 4

3 SEPTEMBER 2003

MAGNETIC HEAD DEVICE AND RECORDING / REPRODUCING
APPARATUS USING THE MAGNETIC HEAD: PEVICE

ABSTRACT OF THE DISCLOSURE
A magnetic head device comprising a head section 55 for applying a magnetic
ﬁeld toa disk. The head section 55 includes a magnetic field generating section 61
and a slider 62. The slider 62 supports the magnetic field generating section 61 and
may be set in sliding contact with the disk. The magnetic field generating section 61
has a magnetic core 63 and a coil 64 wound around the magnetic core 63. The section
61 is designed to generate the magnetic ﬁeld and embedded in and formed integral

with the slider 62. The head section 55 excels in heat-radiating property.
Figure 4 '
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