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
magnetdthopturtase ofip disk speh as amgppiiclBkRr 20trgneto-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




addition, the light beamemtted fromthe optical pickup device is
converged and applied to the magneto-optical recording |layer. Applied with
the light beam the nagneto-optical recording |layer is heated to Curie

poi nt. Those parts of the layer which have | ost coer si3/SEFTEMBER 2063
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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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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of the magnetic core 102 extends. The center pole core 102a of the nagnetic
core 102 passes through the holes of the flange sections and the coil 103
is wound around the center pole core 102a and. nmade integral therewth.
The magnetic field generating section 105 is thereby fgsErirEMBER shoFler

106, which holds the magnetic field -generating section 105, is nade of
synthetic resin by nmeans of injection nolding. The slider 106 has a hol der
section 107 at its proxinmal end, for holding the magnetic field generating
section 105. The slider 106 has a sliding-contact section 108 extending
fromthe distal end of the holder section 107. The sliding-contact section
108 may be set into sliding contact wwth a magneto-optical disk. The

hol der section 107 has a recess,_ in which the nagnetic fielg enerating
sect i ¢Actims 104a pnd 1Q4p haypgghropplebalecthreighroch thecspivertleatdOhe hol der
section 107. In the head section 101 of the magnetic head devbie, a gap of
about of the megnetc carp A R extsadsnddis cenisT rel§sers K02 o6the magnebatqrhdUsect i on 105
and the hol der section 107. This is inevitably because the section 105 is
fittedases threugivthgdolesefithoflangymesfionsand the F%XO?ZLGG’S’OQ@ agowdriBequence, the
heat generated by the magnetic core 102 is hardly be radiated through the
sl i dercena@6 polercort&02eeantt mede indegrabtherewidh.driibg enagnetie fieldpasacraieg

record/transfer speed maybe. increased so that the magnetic field
- genersattiongl Wes thavebylfobmgdner at es a nore i ntense nagnetic field. If so,
t he copper loss or iron loss of the coil 104 will increase, resulting 3 3

SEPTEMBER Zb&8liden 186 fwhithbolds Hermagetic fictdwsnheting getiend6ds ade he nagneti c
core 102 or the coil 104. When the tenperature of the magnetic core 102 or
coi | Xd4ymthstisresm by mednsefmgeacticBumoiding. The shider 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



poi nt, the magnetic perneability inevitably decreases, reducing the
intensity of the magnetic field generated. Moreover, inter-|ayer
short-circuiting occurs in the coil 104 when the tenperature of the
magnetic core 102 or coil 104 rises further, possibly JFSsRIEMBER PRO03
burning. It is therefore inpossible in the head section 101 to intensity
the nmagnetic field or raise the record/transfer speed. Furthernore, the
head section 101 cannot increase the mnimumintensity guaranteed for the
magnetic field. This is inevitably because the tol erances of the
conponents are limted since the magnetic field generating section 105 nust
be fitted in the slider 106. BRI EF SUVMMARY OFTHE | NVENTI ON Accordingly it
is the object of the present invention to provide a magnetic head device
in whiler eher nsreabeineth ibeptegeneratedaly %é@a@lﬁaﬁpméﬂﬁ@agh%%{ i%h and the
m nimumintensity guaranteed for the magnetic field can be increased, and
al so aWheetsrtanngaiuepphdia sraggetipprar A0 8T sl KM ripsato 2 yAlde neRg REFiEC head
device. A magnetic head device according to the present invention conprises
a headpointethd wagtatic peppryliihty acvitaphedeecases|rgduangthgiigtensitphel thead section
includes a magnetic field generating section and a slider supporting the
nmagnet magrfetie figldgemeratd. idomortr, mter-layed shat-desiigngotcurs ihthegsil 104 sl i di ng
contact with the disk. The nagnetic field generating section has a
magnet wherc teete pperaure aifl thevoagdetaes cened 0Rher qualgit iiises dortker, poSilgFEPTEVBER 2003
The magnetic field generating section generates the nmagnetic field and is
enbeddesuliing anllirhimendds theirefgpreadmpaissihletth éhediepd eectiand O o intemeitit then- ol ded i n
the slider. .

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.



The head section has been forned by placing the magnetic field generating
section at a prescribed position in a netal nold and then filling the netal
nold with the material of the slider. The nmetal nold has a positioning
projection. The projection is to abut on a distal end p$ertEvBERNEH3 C
core, which opposes the disk, thereby to position the magnetic field
gener at i hige seagnelic ifield apnaseting reslibrt gengralasy i rpaaaetculfgld tand He di sk.
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pobbi n HaEBRHEY M AR oRal dRleBgii el e TRA 6t 2 P ARIeS IS
form ng slidke head section, thereby to position the magnetic field

generating section in a direction substantially parallel to the disk-

“Thus, the i el i i Fo r ri bed
”?qu*éﬂ?a%?ﬁfgﬁ dﬂ{?@ﬁé@ﬁ faﬁné@gg p[?lgcm Sharthanassd akid %ﬁ‘ﬁﬁ?ﬁ%

position in the ne A recordi ng/ oducCi ng apparatus a to

the present invention conprises. a magnetj¢ head deyice; The tic, di sk
devi e SR Adepigsarbrd gosianyio hEald apd e iing the el ldnsihm
The disk drivi _n? mechani smrotates a disk. The magnetic _head nmechanismis
pr ovi ded@eanatonel of de sbfder h&hdingitalbnal tlors peaoringPaejesiéen.i bhe perjeapenyi ng
a magnetic field to a disk. The head section. includes a nagnetic field
gener atisng saet ben anthland bfdic sappond cog:, Midchagppetectid disl, denebattong
section and is designed to be set In sliding contact with the disk. The

ar ound SreFABARRE a5 DONRERE LR i TP A BRI pe o HENRE
|t cgr 40 B CHSERA S BomouTHeTP RO AR BRI HY 50 e DREIRAF Pt ner
conprise an ngical pi ckup devi ce provided on _the ot?er si de of %he_disk_
and oppbls¢ hgbbirhleashpestisesty prjcdtomsdppibyl ng sedés efa mssalmebl! fardosrses si de
of the t(ljxlcsll:éad 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 drving mecharusm 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 coil wound around the magnetic core, for

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



According to the present invention, the nmagnetic 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 nmagnet3sedtmhgERemss ati ng
section can increase in intensity, wthout 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
formed integral in the head section, the tol erances of the conponents need
not be taken into consideration, and the mninmumintensity guaranteed for
the magnetic field can yet be increased. BRI EF DESCRI PTI ON OF THE SEVERAL
VIEWS OF THE DRAWNG FIG | is an expl oded perspective view of the head

sect i 0fnd RERED Bftedraldvititha slid@NThetdcordihg/rapenRicing dppadndeviydarthéd G 2 is an
expl oded perspective view of an apparatus according to this invention,

whi ch bsm@esd ANGRichIPilepedicd piaviddt aintle bepr deicfrhddish ahd oppaimmgnet o-
optical disk; FIG is a sectional view of one part of the apparatus shown

i N Fl Ghelhead ROMIRIfR aﬁb%ﬁngcﬁﬁélﬁib@% theheothér didkeo e diskdge hol di ng section
of the apparatus; FIG i's an expl oded perspective view of a part of the

appar at us, ghQWwing i4 iR RestnSERERME h@H@gnetic Hedd Ig_lé?féfattin Re&iord &Rl head

supporting plate of a magnetic head devi ce and the head section of the

devi Cethevggdgpaﬂ.esfoﬁﬁgd’ﬁ)%érﬁl%ﬁlh Baci tha. P hida@Beirateh®yiRathasHAROT i NG
plate; Fl 5 I's an exploded perspective view of the fmagnetic field
gener ah\eﬁggeﬁgl%ihg Bection can therefore be radiated with high efficiency. The magnetic
field geﬁeratcd by the magnetic field generating section can increase in intensity,
without damaging the magnetic field generating section, and the record/transfer speed
can be enhanccd.. 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, which 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 -



of the magnetic head device; FIG 6 is a perspective view of the head
section, viewed fromthat 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 metal nold for form ng the head. DETAI LED DESCH $Hp2WigER 26t

| NVENTI ON A magnetic head device using a recording nediumcartridge and a
recordi ng/ reproduci ng apparatus using the nagnetic head device, both
according to the present invention, will be described with reference to

t he acconpanying drawi ngs. As shown in FIG 2, the recording/reproducing
apparatus 20 holds a disk cartridge |I containing a magneto-optical disk
that is used as a recording nedium The apparatus 20 is designed to record
data signals such as nmusic signals, video signals and the |ike on the
magnet distyltgoctidn of thie taad stpareng patecel a hegdeticaheadgieaics and dhs head

magnet o-opti cal disk- The apparatus 20 has a magnetic head device for

appl yi Bectan ofakt deviak, whighes seufddetiodhe distd @ortiryhet e dsad supPogigk to record
data signals on the nagneto-optical disk. The recordi ng/reproducing

appar aplfe;20 is made small to a portable size. 7 3 SEPTEMBER 2003 The
recordi ng/reproduci ng apparatus 20 has a housing (not shown), or a main
body. As shpi@ siifaféxplodsd pebspeatpraiar ofth2nagpeye figldgererafingseotiomand a
cartridge holder 22, both provided in the housing. The base 21 is a flat,
al nost ofeed angeisheid déicetade of metal. The cartridge hol der 22 holds the
disk cartridge 1 and can rotate with respect to the base 21. The

recor di ng/ r pis. @due pBGpagh@ridwist R htatt tehtion, sevedifeesthat girfke df ive
mechani sm 23, an optical pickup device 24-, a cartridge hol ding section 25,
and & 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 cartridge and a
recording/reproducing apparatus using thtimagnetic hcad 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 | 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.



magneti c head device 26. The di sk drive nechanism 23 and the optical pickup
device 24 are incorporated in the base plate 21. The cartridge hol di ng
section 25 is nounted on the base plate 21, to hold the disk cartridge 1
when the disk cartridge 1 is set into the cartridge hegsTEAeR b6
magneti c head device 26 is noved in a radial direction of the

magnet o-opti cal disk, in synchronization with the optical pickup device 24.
The disk cartridge | used in the recording/reproduci ng apparatus 20 has a
main body 4. As shown in FIG 2, the main body 4 conprises an upper half
and a lower half, which abut on each other and coupl ed together. The main
body 4 contains the magneto-optical disk 5 allowing the sane to rotate.
The magneto-optical disk 5 has a hole in its center. A clanping plate 7
made of magnetrkortdpatprabudg ip@satte2@had shosirgt(edt shownherhohanof the di sk
5, thus closing the hole. The main body 4 of the cartridge | has a center
openi Ngod§, A3 shbwa in FIEE O] dlt BgfaritepROchiaprings whastAd sad aamudridgedwddand
recordi ng/ reproduci ng wi ndow 10. Through the center opening 8, the disk
tabl e 28 vgfh probRiedibite Hbhviey,. MHEWRE 82340y dvbstaectangtldreplate made
recordi ng/ reproduci ng apparatus 20 may project into the disk cartridge 1.
Thr ougl thhsl. FiHeSharthias ksl ia0h he Rk el dis @ ttdpe DuhdcanFotut ST EVBER 2003 t he
magnet i ¢ head device 26 may protrude into the disk cartridge |I. Through the

second, iRCOLADNIThE RREREMIIPEo I drQus DO Gurhid combrigdsaldigk diei ce 24
opposegntﬁe nagneto-optich disE@gpgontained in the cartridge 1. The first

feCOf%@%&Mﬁ&@@?&&b@ﬂcauemqﬁvae%bszctgutcahﬁdgaﬁomﬂgﬁgdﬁahfzsghna he main body
4, and the second recording! reproducing wndow 10 is cut in the | ower

hal f _OfbhgidTRb abAEY 26! TIRNBSCHIVNAMENIsH 23nAd IRk SRRaBficagafevicher and are
al nost réctangul ar. Each w dow extends froma position close to the center
openi Ngy & LR APSratdddf uftPoadd plaltez MBI dRAWsdholaingRectidhe s ik Adunted
| 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,



passing the center opening 8 and perpendicular to the side 4a. The main
body 4 of the disk cartridge 1 has a shutter I 1 that can be noved to open
and close the first and second recording! reproducing wi ndow 9 and 10.. The
shutter 11 has a U shaped cross section, extends from t3geEstEgeEER 2043 t he
main body 4 toward the center opening 8, and usually covers or closes the
w ndows 9 and 10. The shutter 1 | has a guide strip, which is | oosely
fitted in the guide groove made in the side 4a of the main body 4. Thus,
the shutter 11 can be noved along the side 4a of the main body 4. If the
shutter 11 is noved in the direction of arrow B, it will open the w ndows
9 and 10. If the shutter 11 is noved in the.direction of arrow A it wll
close the windows 9 and 10. The disk cartridge 1 is inserted.into the
r ecor dihegragnstiedged dgviepparaay §ramde antoithe dtﬁkrcéétﬁdéﬁlofﬂ'gf’\‘éwlﬁ first at
the front 4b (i.e., one of two sides perpendicular to the side 4a). The
shut t egecond r¢oording/repspdneips windpw hQ e ppiasal BICHEP BeYiFoH! OPPYSES thehe directi on
of arrow B, thus opening the wi ndows 9 and_ 10. Wen the disk cartridge | is
9 3 SEPTEMBERPHCHIikchpintaiatd)injtheseartridge il n (ke difat ragnsdingf wereycinghe di sk
cartridge 1 is set into the cartridge holder 22 provided in the
r ecor dimglomep o dutcinnde ayppear halfiof 2oz maickodyhd, atidsthecweend myerdings set in the
cartridge holder 22, it is held by the cartridge hol ding section 25.
Ther eafdpeoducitzevindgwdiOas optindbd loaves kalf of Sretrapindwdy 4. tTHese windovesar t ri dge 1
can be rotated by the disk drive mechanism 23. As shown in FIG 2, the
di sk dPiaué 1freppaeicach dGiec ampariesbsos reganmilas. Fatlmwidow extands fdemie t abl e 28 to
be driven by the spindle nmotor 27. The spindle notor 27 is secured to the
| owner pusifiacdosatb thdeerbaspeibe SThensgilndd of thtyafain Iy dotlonpéhalneor 27
protrudes upwards fromthe -

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



upper surface of the base 21, on which the cartridge 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 fromthe center part of the disk 3 SEPEMSER 2063
centering section 28a is fitted into the center hole of the

magnet o-optical disk 5, thereby centering the disk 5, when disk cartridge
is set in the cartridge holder 22 and held by the cartridge hol ding
section 25. On the disk table 28, magnets are provided to magnetically
attract the clanping plate 7 so that the magneto- optical disk 5 may be
rotated when the disk table 28 is rotated by the spindle notor 27. The

optical pickup.device 24 is arrange n,the .hase.21.. The opti.cal pickup
devi ceCQWPIeédué%*F@ﬁéaﬂ? g‘lea‘f‘@mfﬁma?ﬁitgﬁgl%é&ﬁi‘ & Pf'ef‘eh%%@%-g% §cal disk 5
while the disk drive gechanls 23 's.rotatia& he disk 5. The. opti cal

pi ckup hakder ¢ Pooy1deshipine B O IngEeRF QWS APBFTE r (not shown), an objective

| ens 24a, and.a photoel ectric.detector not shown). .Th i conduct or
| aser emi t sOBCE fhgrdisl eartrdepnk ok 4B ¢he 624 ‘f?ﬁ?l?(ggerl 3t @ES%EE}IB 2003

converges the |ight beam and then applies the sange to the et o-opti cal
di sk 5 carmrdee hldingseationrd e Teredient lﬂ@@wtg-OPHéalwsgﬁthnmf‘g‘dag@& fromthe
magnet o-optical disk 5 and converts the |light to data signals_and control
si gnal disktagridpe hcanbanetaiedbydee disloasivermeckanmsme dhade srva 8- dnd conver ged
by the objective lens 24a is applied to selected regions of the

magnet theodisk dave mecbardsm @3 |caywrise a siiadlgimaton?27 e sk a4t ®yi ons to
Curie point and depriving them of coersive force. The |ight beamis

r ef | ectdsitert bythetshmdlmgios2d- dpe seinfleanatrr 27 ismseured ghthe loWeasuriass ect ed, is
detected by the photoelectric detector. The optical pickup device 24 has
bot h emnd tirubaser2le dheospindiel saft 37paf thegmotor 27 protrudes upwards from the -

upper surface of the base 21, on which the cartridge 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



parallel guide rail 31 that are provided bel ow the base 21. The optica

pi ckup device 24 can nove in the radial direction of the nagneto-optical
disk 5. The base 21 has an opening 33, through which the objective | ens 24a
opposes the magneto-optical disk 5 |ocated above the bastsrhiseR s6iLW
shaft 32 extends below the base 21 and parallel to the guide rails 31 and
is connected at one end to a feed notor (not shown) that is fastened to
the | ower surface of the base 21. Wen the feed notor rotates the screw
shaft 32, the optical pickup device 24 is noved in the radial direction of
the disk 5 nmounted on the disk table 28, while being guided by the guide
rails 31. In other words, the optical pickup device 24 is noved fromthe

i nnernpst track on the disk 5 toward the. .outernpst..t k. thereon, in
order cenyeERes e gt Jean gpdiiben éﬂﬁlﬁs thepmsdate rﬂaﬁ”ﬁto'%ﬁtﬁﬁg$§k 1 6 t he

magnet o-optical disk 5. As tioned above, the cartri.dge,.hol di ng section
25 i s rberelsstngletastor dsrsts tgﬂgﬁ@E&ﬁ%&Q%@?%?@éﬁch dig §e d;se 21 and
hol ds the disk cartridge 1 containing the g@ﬁ&g-o tical,.disk 5 which is
1 ampedorris e lihs ko daifpinsis aaheP i BRIAS. | b 48K Gt SRR QR 10 | ve
mechani sm 23. The cartridge hol ding section 25 has a Paiitugnin pin 34 and
hei ght serswpndurgorgassreandiconvergsd by ke phigctse lsas?4a BePUFEIGFRK St ri dge 1
on the cartridge holding section 25. The projections 35 sef the disk
cartri degors ofthamderdtpeptipdiregnrdingdayer of e disk 2.hicag thesesregioas Bby hel d on
the cartridge hol ding section 25, positioned as desired in both horizontal
di r ect Comegaunt vad dépraiinglibemafcogisivafrace therlightbeampisdetlcoted framtheyi ded above
the -base 21 and can be rotated. To hold the disk cartridge 1, the
cart ri depgntoapticabdishds Fhe bghtpthusareficctadds defsatad yr the gholqslet§es hol di ng
sections 42 and 43. The cartridge hol ding sections 42 and 43 have

detector. :

The optical pickup device 24 has both end supported mounted on a pair of

parallel guide 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. _.’Thc 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
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been nmade by bendi ng 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 issgpsMgetongd o the
recordi ng/ reproduci ng apparatus 20 through a cartridge slot 44 nade in one
side of the apparatus 20. A shutter-opening strip 45 protrudes toward the
center of the cartridge holder 22 fromthe mddle part of the cartridge
hol di ng section 43. The strip 45 is designed to open the shutter | | of
the disk cartridge 1. The strip 45 slips into the guide groove made in the
side 4a-of the cartridge 1 and abuts on the shutter 11 when the disk
cartridge 1 is inserted into the cartridge holder 22. Wen the disk

cart rigigRce of the beerdl andhglds she disk eareridesrk ondgjaingdhgmagaeso-opfiedlst ri p 45
pushes the shutter 11 in the 12 3 SEPTEMBER 2003 di re\%}‘i n of.arrow B (FIG
2), thdislkebywliges dambert to thedbskdiahly 28 aph whghith & taicA &y e §Sk Ve, The t op
plate 41 of the cartridge holder 22 has an opening 46, through which a
part obettheisnedheThecdrontgedoldingsezion ah haya pesitignanaip 8t rBg BeBB-der 22. The
cartridge holder 22, thus constructed, is rotatably supported by a pair of
suppordettte progecdions 86urEe pin Ihposidens thardiskogartrifige agw tr1cartngge] e t he

hol der 22 remains rotated upward fromthe cartridge hol ding section 25,

t he dilsdidiagstdtion@s. The arvjbetions A8 eettleatlislastralgd 112 gad beighi. {Ihe cartri dge
hol der 22. When the holder 22 holding the disk cartridge | is rotated
downwadisk icarttidge dais théreigehéid| ali thg @eotohodg sactiph d8eposiganeddissk cartri dge
1 in the cartridge holding section 25. In the section 25, the positioning
pi n 34dafred hebghthosiebitandirq@tiopand verisal3brestont he di sk cartridge 1 at a
desired .position. Wile the cartridge | remains at this position, data can
be recor dedhercagtidge 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 .cartridge 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



reproduced fromthe nmagneto-optical disk 5 contained in the cartridge 1.
The magneti c head device 26 is provided to apply a magnetic field to the
recordi ng | ayer of the magneto-optical disk 5. As shown in FIGS. 2 and 3,
the magnetic head device 26 is coupled. to the opticals geretunseyioze 24 by
a coupling nenber 50 shaped alnost |ike L. The device 26 can therefore
nove along with the optical pickup device 24. The nagnetic head device 26
conprises a support plate 51, a head support plate 53, a rotation control
pl ate 52, and a head section 55. The support plate 51 is supported at its
proxi mal end by the coupling nenber 50 secured to the optical pickup
device 24 and can be rotated. The head support plate 53 has its proxinal
end supported by the distal end of the support_ plate 51. The control plate
52 13 dirSERTRIBERVR(BIG. 2) therchyeacning bad seprdsle reAradueIWingO¥; | appi ng t he
proxi mal part of the support plate  51. The head section 55 is designed to
appl y 2amddfietThe bpallatetdd afithe catnden heldrnydhas an oppingd§ndpt i cal di sk
5. The magnetic head device 26 is supported at one end and can be rotated
si nce whivh aquutpbfi thgmeenttér headd devics 3 sar erlyr the gartsidge bldga?2-end by t he
support plate 51. The coupling nenber 50 is secured at its | ower part to a
carri age, \ifliecturirglgeheldef 22 hbus camponed: is rofatable senported by pirakiuf devi ce 24.
The upper part of the coupling nmenber 50 extends to the top of the

car t r i sigpohatrifg622cakdng therearmmat ofabigbasef2 1t Véhilrathe holder Mhremginse 56 i s
provi ded at the upper end of the coupling nmenber 50, which is a free end.

, The ardtsted Gpsiaph ohs theharprigs ihoidingsectioh 2hehs dpporartrideatecagbs uch t hat
the support plate 51 can rotate around the axle 56. The support plate 51,
whi ch Eispped info idibrenRyad friom the asrtddge lndded @2t dVhirethgibotdgr 22 holding

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
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end of the coupling nenber 50, allow ng-the head device 26 to rotate, is a
netal plate. The support plate 51 is therefore rigid enough to hold the
proxi mal end of the head device 26 firmy and reliably and to rotate in
stable condition. The support plate 51 is biased to rcfggergmet doddhe
cartridge hol ding section 25 or in the direction of arrow C, shown in FIG
3, by neans of a torsion spring (not shown). The torsion spring stretches
between a pair of support strips 51 a and the coupling nmenber 50. The
rotation control plate 52 has its proximl end secured to the distal end of
t he support plate 51. The rotation control plate 52 is made of an elastic
netal plate. The plate 52 has a plurality of through holes in its proxinal
part. The plate 52 is 14 3 SEPTEMBER 2003 positioned with respect to the
suppor fis fPk@hed Blthasapfozsplerdd, biretpping typresimal peuradities supreBRHithg t hr ough
these holes or by fitting projections of the support plate 51 into these
hol es. sTh@hedicad s@mioadistis dbsiphaltte applyexmegusict faddrtothe rejogdingfayche support
plate 51. The distal end of the plate 52 controls the rotation of the head
suppor tof Mehegieto-optieil dishes. pl ate 53 is rotated away fromthe cartridge

hol di ng section 25, thereby preventing the plate 53 from being displaced
to excess. ThemhgasdichpAdeticpRaissupBortediitionle caidppdciisbe heathdadicsect i on 55
for applying a magnetic field to the recording |ayer of the

magnet quOfiptiak nidnter 50 id suppottedl A S broximbl endtaitht spjpetigplatdhie. Fhat e 53 has
its proximal énd secured to the support plate 51 and overl aps the support
pl at e dupildemeh®ed 56 UpROGIre@ hefielowar pattds, a edrrbge wiidkisnmle gfabt, t he head
section 55 that applies a nagnetic field to the recording |ayer of the

o ce. (g B Caar || oh [or o 1< parely strong enough
to makesothenisasihe 85 bohe eRhidg@tolder Lo Udhgttherdat edgast daf bastz1 .nAgnet o-

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
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optical disk 5 to record data signals on the disk 5. The head support plate
53 has a head-hol ding section 54, on which the head section 55 is

provi ded. As shown in FIGS. 3 and 4, the head-hol ding section 54 has a
head- hol di ng openi ng 54a nmade by nmeans of punching. ThesEPRIMBER S8R | S
substantially rectangul ar. A tongue-shaped strip horizontally protrudes
fromthe distal end of the head support plate 53 toward the -proxinmal -end
thereof. This strip has an... engagenent.. hole 54b, into which an
engagenent projection of the head section 55 can be fitted. The head
section 55 is positioned wthin the head-hol di ng opening 54a. 15 3
SEPTEMBER 2003 As shown in FIGS. 4 and 5, the head section 55 secured to

t he head-hol din section 54 conprises netic field generating section
61 andpesitiqried evitigresperhto the sppRashplste Sg‘e‘?ﬂa@r%?tg%edéh?ﬁ%gﬁ’ UEMESEY St 0 be
applied to the recording | ayer of .the _nagnet?-optical ﬂ%sg 5. The slider
62 suppeeading fuowglythese Bokes or &y JEHRE BIYFGO8S Of 5rsuPBet AIiC AW fove i n
sliding contact with one nmajor surface of the nagngéﬁ-optical di sk 5.

Thus, theee hday Teecrotaongmniahplagpidextends ogmens 849 plthg SYREt RIfEd by t he
section 61, to the nmagneto-optical recording |ayer of the na%geto-optical
di sk 551.A%hedstal 8nd b ke, plateS2rrngtielsithe fotation efthemsed ppPeEdPRIEN 61 conpri ses
a magnetic core 63 and a coil 64 wound around the core 63. The magnetic
core 6@hes thraplatef3 inpajatetiavaysiremithe cateabolingzschier 2ot Bierebe core 63 is
conposed of a center pole <core 63a, a pair of side pole cores_63b and 63c,
and a penpedig thy piate t5368un bTing displeced o Peceswr Eke batd BRAOB BRSPS | ocat ed
respectively on one.side of the center pole core 63a and the other side

t her eofvhichiseppotatbehéadgegtzon S Soodapmying emagntiic firdl w theressrdmblayg3b  and 63c

at one end. Thus, the magnetic core 63 is shaped |ike letter E as a whole.
The  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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center pole core 63a is longer than the side pole cores 63b and 63c. Its
distal end projects a little fromthe plane in which the distal ends of
the side pole cores 63b and 63c exist. A bobbin 65 is |oosely nounted on
the center pole core 63a. The above- nentioned coil 64 3sEpVEBERPGIsNd the
bobbi n 65. The bobbin 65 is nmade of synthetic resin suitable for nolding
of very high precision, such as liquid crystal polynmer or pol yphenyl ene
sul fide. The bobbin 65 conprises a coil holder 67 and a pair of flanges 16
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
inserted. The upper flange 68 and the lower flange 69 are rectangul ar
pl ates, fastened to_the upper and | ower, ends of éhe cqi | ,hol der 67,
respect i vely shawe i FiatckamsBS dhe bead presiornt seraed & hegs2d8ldi® i ng upwar ds
and downwards. The upper f[an%e 68 supports an en pﬁé%é@g ﬁgot shown) of
the coetti®@usseomprgesthmagnstic Beid gepenaang seetian ¢hppdas ed™ o the
control section of the recording/reproducing apparatus 20. Ppsitioning
pr.oj ecettions 6 Bangrniss raueghatisniielddo heornnlied tefthe Fecordipe daver s dBe 68,
ext endi ng al ong the diaanals of the flange 68. Simlarly, Positioning
pr oj ecbigme-FRaapdisk 5 udbe shidenE2supparts the oragaeiéc beldgprerptgigeseclipn ange 69,
extendi ng al ong the diagonals of the flange 69. The projections 7la and 72a
abut ofl andean nrowe irssldies whtaat with dné majorswdicsitheanagngivetntical diskd generati ng
section 61 and the slider 62 together. Thus, they appropriately position
t he negriBtusctht heddbecjemss edni apglystbe niagnetd:ifigld getreated by thy setionfd. nol d, in a
" horizontal plane parallel to the magneto-optical disk 5 that is, in the
di r ecttb elsmafneas-opiisal Xeandiny lskownhithenm#gn@o-dpticalitisk 8oi | 64 is wound ar ound
the coil holder 67, and the center pole core 63a of the .

AsFIG. 5 shows, the magnetic field generating section 61 compnses 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__.clonnecting 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 hittle from the plane iﬂ 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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magnetic core 63 is inserted into the axial through hole of the coil hol der
67. The coil 64 is thereby nounted on the nagnetic core 63, with the coi
64 wound around the center pole core 63a. The positioning projections 71
and 72 need not protrude from the corners of the flangesiS%E\Hitk 583

Rat her, they may protrude fromany other parts of the flanges, so long as
they reliably position the magnetic field generating section 61 in the
nold, in both the direction of arrow X and the direction of arrow Y. 17 3
SEPTEMBER 2003 The magnetic field generating section 61 thus constructed is
supported by the slider 62. The slider 62 has been fornmed by injection
nolding. It is nade of non- magnetic; electrically insulating and hard

[ terial, such t I [ (e, Q.- 4 Lgui t al I
for mofrrbss. Theool hakr 65 Eecmbrra SRl KBagie U BYE T Peent s on
74. 1t is_inth i mal t of .th | i iNn b t h
nagnetW%gﬁég?@hggﬁégghﬂ%ﬁegg%ﬁPgﬁ‘%ﬁS$§'Zﬁgéﬁﬁﬁggn$%gy%%?g%ag&%écSion 74
extends from the slider nain bogy 73 and fr8n1the dié%akiﬁﬁquj t he
magnet lengaédarcgevirglamlaigy fastenrdip the RN TS R PHEE U 9 % he

magnet o-optical disk 5. The sljider 62 is s e like letter, L .as a whol e.
| nser t &4 respeetieetys| Thrflangss 63 rEve ﬂi‘%@%ﬁ@? MOVRENRY ATy at i ng

section 61. The section 61 is narrower than.the h ad-holq{g%.o eni ng 54a
punchedowswarde. Kbeuppei fingg 68 sernosts ag4nd paptiqndnphshogind PE e %t ¢ he head
support plate 53. In the corners of the slider main body 73, ,there rest
the di st shatpbetdodingd may barrdecmeallyosonngeted 4o the H9mHg! ﬁP“dflOé‘c?f 8i%s 71 and 72
provided on the magnetic field generating section 61. Ip sli,ding section
74, whiechrdingirapoeduding apiashity2 G oResidenung Preissions ddaprofg: e%&‘@"i‘ué‘leo- opti cal
disk 5, extends fromthe | ower surface of the_sli?er qgi?lbod% 73 to
comers of the upper flange 68, extending along the diagonals of the flange ©8.

Similarly, positioning projections 72a protrude from the four comers of the lower

flange 69, extending along the diagonals of the flange 69. The projections 7laand 72a

abut on the inner sides of a motd 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 holder 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 comners of the flanges 68 and 69. Rather, they may protrude 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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the distal end of the slider 62. The distal portion of the sliding section
74 is bent upwards in the formof an arc. The sliding section 74 therefore
has a sliding surface 74a that is curved along a gentle arc. That is, the
sliding surface 74a has. such an.. elevation angle W 3ty HEEER bépst he
maj or surface of the magneto-optical disk 5, that it can assune a snooth
sliding contact wwth the nmajor surface of the nagneto-optical 18 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 magnetic core 63 enbedded in the slider main body 73. The
recess 75 cones to oppose the objective |lens 24a of the optical pickup
device 24 when data signals are recorded on the disk 5. The recess 75 is
used to podilcirpapnttie fishhgeictaingaeaid® Mhuhcosspeted it Bipporeedby B6t i ve | ens
24a at the tine of recording data signals. The recess 75 receives the
posi t i gitien§2 pMhf: eliléross had bedohformed by fugection woldiag - os tiadgof hen-sl i der 62,
thereby to positioning the magnetic core 63 in the Z axis that extends at
ri ght anghas; tlectHbalyrgnatiop ant iadvediisgnaterial sudteas cetset orgilasticng sect i on
74 has an engagenent projection 76 in its upper surface. The engagenent

pr oj ectd Mgt &y el plgset fop Moldiag) e rslidarsl acapnsestamaisbodyi Tigarslect i on 74
Thi s proleé}ion 76 is fitted in the engagenent hole 74b nade in

head- hglgiing ss@ni BN 154 ini th€ proxiMel ghirs b thepdider phirt belySadthasdgport pl at e
53. The head section 55, mhicﬁ has the magnetic field generating section 61
embeddgd - dicHMA %&k%ﬂlgk@&tﬂﬁffﬂ' is WbdtdeMeTIsd dlidag s6Rioni 78 ckehdeffotny t he use of
such a netal nold 81 as is illustrated in FIG 7. The netal nold 81

consi s sBifle@mbintRily ™ fhd féhith8disamdnd oftheahigetio heachddvice®d, anshi ch abut on
each other and fasténed together,

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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formng a cavity 84. The fixed nold half 82 is designed to nold mainly the
slider -main body 73, while the novable nold half 83 to nold chiefly the
sliding section 74. The fixed nold half 82 has nozzles 85, through which
material of the slider 62, such as plastic, cenment or gdteER b3
injected into the netal nold 81. The fixed nold 19 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 74. On the other 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 novable nold half 83 has a
positi @iRklsg 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 cavityA8édwaf arG Betheandin o8y of thefstilingdevitanti74 bws amgeeass 4P, of t he
slider 62. To formthe head section 55 by using the nmetal nold 81 descri bed
above, whitd is RuREAkEopEYsd tHeadehteB Bolesoraifarsditledndgnetiv tére 68iexdbdddal d hal f 82.
In this condition, the magnetic field generating section 61 is placed in
the fi xeghe®nliet iahfbol? 73MIme redeE LTS s@hys totdpposetbt iobjechile fess pésof i oned i n
the fixed nold half 82 such that the side pole core 63c of the magnetic

core 63 spticRAGRIaR Rlick8 WiRAZLessiGhlvae rdddaldesithe 0k g Thprajeect i ons 71
and 72 of the bobbin 65 are set in the corners of the first section 86 that

i's desizgpaded & JRABNIEEmSpidlRIcofed IWhREpdal to tHR@bjsagnekche244d altk gener ati ng
section 61 1is thereby positioned in the cavity 84, in both the direction

of arr @wILBBhrliRg dath sigfld. OrheHecadsMBWebivebiBe Posiadisg pofettiont 6f 83 is then
pl aced upon the fixed nold half 82. The

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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-mol d hal ves 82 and 83 are fastened together; whereby the positioning
projection 89 of the novable nold half 83 abuts on the center pole core
63a of the magnetic core 63. As a result, the nagnetic field generating
section 61 is positioned in the in the cavity 20 3 SEPHENGSRAEES 280k
Thereafter, the material of the slider is injected into the cavity 84
through the nozzles 85. After the material solidifies, the novable nold
half 83 is noved fromthe fixed nold half 82. The slider 62, which has the
mai n body 73 enbedding the mnmagnetic field generating section 61, is taken
out, whereby the head section 55 is nade conpletely. The head section 55
thus forned is secured to the head-hol ding section 54 Mre specifically,
t he engagenent projection 76 of the sliding section 74 is fitted in the

engagepmng hal 1¢024&iJm a8 aha 8t it Bemek-I\eirth MBe 684tyi8an Thé firasettione sl i der
main body 73 is fitted in the engagenent hole 74b nade in head- hol di ng

sect i ogg MdesIfifed tBBIR Thd Micf nANBo8Yy 7Tdewhbmas tIROEOAS sadtinf§xRd i n
position with adhesive such as epoxy resin. The head section 55 is

connechgadetQ (§ REntARLhSgeR et frofRcOdn 10 8at grecM Qi) RRIIGHHséd@nappar at us 20

by neans of the wiring pattern provided on a flexible wiring board (not
shown) 7%.93% gﬁ’é rs]ﬁfe?ﬂ OKE mdvABIcRBRI BAE 8B MAs B5secfioh 88 MReninp #@r al with the

sl i der as the magnetic field generating section 61 that is

emedd?&&ﬂm&[};@fﬁ @Fg:agié{] 8BYind RAELEEF o fdrReHE MMBRLL00G] 7heagesection 101

has the magn erating Section 105 that is fitted in the hol der

sect ! 0, ob¥ic Bloid hilr 83 hitilpol MBning Bi%iQRBHBY A abG08h AElcBhicPpdIE o the head

section e explal‘ne nmpari son Wt hat operating

char ackf | skl Guadhedd orE BEYENsieRRAbe REBRLRSRYE Bihelfthg sddlien BRGRAel C fiel d
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 ficld generating section 61 is positioned in the in the cavity
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generating sections 61 and 105 are nmade of the sanme material and have the
sanme si'ze, and the sliders 62 and 106 are nmade of the sane material and
have the sane size, for 21 3 SEPTEMBER 2003 t he purpose of conparing the
head sections 55 and 101 in teens of tenperature char aEEFIEMBER 200%
design details of the magnetic field generating sections 61 and 105 w || be
described, with reference to FIG 5. As nentioned above, the nagnetic cores
63 and 105 are shaped like letter E. They have a width w of 3.1 mm
measured along a tangent to any track of the nagneto-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 the nagnetic core .102 have a width w,
of 0. 3% MherthRero@NQbietialCoff the shderandnji€i2d amte thadeviof 8MNhr&Argh therrite. A
wire having a dianeter of 70 pin is wound 30 tinmes around the center pole
core GFazlet 85 NARGr tHeensenidl s6UdifiSE, thd @blable @old kadf B¢ imuyed fiditathet er of 70 pm
is wound 30 times around the center pole core 102a, form ng the coil 103.
The coftesd AbIARSIfHI3 ThavRddrhe, salieh had et matebbdy FBi ailibeidding. theH at
frequency 7 of 7 MHz. They have the sane inpedance Z of 110 (= 27[ x 7 X

106 x I%a%ne)ﬁcmffﬁécn&atﬁg@@db%ﬂ%l,i@ﬁak%n%@wh%&ﬁthe&eé‘dﬁa”c@dﬁﬁSﬂE mkd® MA 1 ows
through the coils 64 and 103, either coil generates a magnetic field whose

i nt ensidaypibtelys 150 Ce at a position which is 60 mabove the center pole
core (63a or "102a). The sliders 62 and 106 having the nmagnetic field

gener ati ng R4S ctfch 84 thut $BrmELRRLEEEY @b Yhe Héﬁ_-ﬁcﬂ@iﬁ%is@@loni s shape and
size, except for the hol der section 107 of the slider 106. The sliders 62
and 10gchavsecifany ! @k Magaddihehpsdckion 78Rk did\Gididdsection 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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using plastic of liquid crystal polyner as material. 22 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 nmagnetic field generating section 105 enbeddsgbtanmBdre2edd der
106, in terns of tenperature characteristic. The head section 55 and the
head section 101 were attached to two recording/reproduci ng apparatus of
the sane type, respectively- A current of 190 mdo. 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 | ost 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 12 maposatoflddtpartigniheieadnbints 5eambiat ur ¢ermaad 2HEeraturet he head
section 55, the distal end of the center pole core 63a of the magnetic
core 6&han@sergdticO5C when t he anbi ent tenperature was 25C. The upper limt of
the anmbient tenperature is 60C. The tenperatures of the distal ends of the
center pol eflﬁ:QTeeignﬂaﬁilaBﬁtthﬁﬁgnafieﬁelﬂtgeﬁahénig teotitess QI76@Q 105 vallbe (60 --

25)) and 130C(= 95 + (60 - 25)), respectively, when the anbient tenperature

is at {dserib@n Vit defrénde@0'FEE. 5.1 As katibesnpdoat, themagicticheredi63taali ends of the
magneti c cores 63 and 102 rise above 180C, there will probably occur

i nter- i@y efe $RAPEd 1ikd Iier E. OThBHRINGG witlth WeofcRl lnsm Sdheasnebdldlang bn vi ew of
the tenperature upper limt of 60C and the variation in the current/field

ef fi ci GRgYnt 18R ll0NRRER: SH2F&6 opteNIddss, f0depth @ PO Dinkif, endaButetie

conventi onal head section 101. This is because the gap between the
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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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 nagnetic field generatingpggid®bo@l | 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 injecti ?ﬂeﬂgédjie@gon §5hAGng RE maFREH fidT@bLeheBdting sasticpsl, eniheldbéad section
55 may be fornmed by nmeans of potting. In the nagnetic head device 26

descri; 8 Ed withahEh&l seaibd I13ing thepRghdRdiad one end by
t he dfgta ﬁ%@f?ZS?hﬁ%éH@@gpling menber 50 as is iFIustrated in FIGS. 2 and

3. The nsesdti il @nd NEdel 3v@l ienenef of hempeacirsupport pate
51 opﬁ%%ggﬁ?%e&%ggﬁiﬁg 3%%§§&$ﬁe cartridge hofder 22. In ?he magneti c head
devicelégcu?&ngghead section 55 attached to the distal part of the head

suppor? plate is rotated around the axle 56 that is provided at the

upper end the caouplin iy v g f hani sm 91
Fo B B8 TR e 38ad 780 N B fuel o, TG

provi ded o gé h section 55 can therefore
nove between ,a ition clo - i | ontained in
e bR pR IR h B EhRF B shheoPesuskanany | £alnsl ghismspnt ol ned 11
the 1if mechani SRl SURSERpRed ®afle hbld itBoR! 3 SaPRo R CAe

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
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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 sEptgMBERandy 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 arnms 95 and-96 protrude fromthe ends of the head
supporting section 94, respectively. The head lifting plate 92 is
supported at the proximal 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 Ci nilioldoafsettion Diyent thg sdder 108 end dadmbgrfetic diglpernceatdr seetip Hi5a6e on t he
cartridge holder 22-, around the axles 96. The operation plate 93, which is
provi dedut @ 1 manhand thhdideed@? tarfhardly radiatedied2 Injtke headwassiop 4r beatged on t he
cartridge holder 22. A cam 97 stands upright fromone side of the

oper at ¢anrbepdfitend3 radiied claougly thesslidert 61 sinentpageagnetic Wieldgeremtiogect i on. 98
protruding fromthe head lifting plate 92. The operation plate 93 is driven
by a dgechén 6 mecdialhsdzied (moie skibavé?) arpr founhebohtdpeblaherelvehbase 21, sliding on

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

(FIG 2) wheatish@e Besdsecast 55 kigenagheiisfitldgendradng stction embedded
recordi ng/ reproduci ng apparatus 20 or in the direction of arrow --D2 (FIG

2) whem th8€lida e irdoRrhed ts@aDVRK tfer didet b2 Bleped, atgap i2@ot Asneown in FI G
3, the operation plate 93 rotates the head lifting plate 92 in the
di r ectba@e tiRrseeMoid1 @hd ke dlider 62 ben theronfertionalvhead sadiod SEAREVBER 2003
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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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 plate 92 is rotatERrENBREAC003
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 i qeatichgslate @31 Thahead lifdnfplatt Ruppes to faite tEhead beppdiiglatear tri dge i s
inserted into the recording/reproduci ng apparatus 20, in which the

cart ri sief ths nigheticchehll deia 26.1 The oporhdomplaecddtis drivabhy adrive inbtdse expl ai ned
bel ow. First, the cartridge holder 22 is rotated to the upper position

above foh6tateaé hédddgEinfplath 910 Bleclae9235pasided onltharspeaiethce bf HeCS. 2 and 3,
in order to record data signals on a nmagneto-optical disk 5 or reproduce

dat a sighales hbldRrD Rfd dkgkdPovdrthd bjemingCanel the @iriddachotddr LRI de sl ot 44 of
the holder 22 is aligned with the slot nade in one side of the apparatus

20.  Thge ditFn SRk 0D $98nlpobéd dMAIREE Sikhpotind; debGorPRY dridite Su s22 via the
sl ot 4'4aand h%lad in th:a p((:)artri dge ﬁ%ﬂd?&% sections 42 anWAt this tine,

the operghiogh Phat&uda 9af supBsrtd kild hdmChpRbE PIRS BaGoalveRAdY THeved in- the
direction of arrow D2 (FIG "2) in the head section 55 of the nagnetic head

oad LPE g e T e N BEE 2D08 T L ng. Pl L6 02 has
t her ef QL6 QeR. TAL BLAAifiRg A& Y ik 868 PoPRdaf the pFaWnsi2ndfdfGhe Rpporpaced

. 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

T 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 .



apart fromthe magneto-optical disk 5. This prevents the head section 55
from colliding wth the main body 4 of the cartridge 1 when the disk
cartridge 1 is inserted into the cartridge holder 22. The head section 55
is thereby protected. After the disk cartridge | is helgsEpreENEER ¢add ri dge
hol der 22, the cartridge holder 22 is rotated toward the cartridge hol ding
section 25 and held in position in the cartridge holding section 25. Wen
the disk cartridge |I is held in the cartridge holding section 25, it is
detected that the cartridge 1 contains the nagneto-optical disk 5 that is
to be used as a recording nmedium The record button is then pushed,

sel ecting the recording node. The operation plate 93 is thereby noved
along the cam97 in the direction of arrow D (FIG 2) as shown in FIGS. 2
and 3. So rivuadthetdnee apehatisiain@lsht enPGovaedbelowtthebiwedd dreapphsrt pl ate 53
in the direction of arrow C, (FIG 3)_ As the head support plate 53 is

r ot at edparatidmglati Pemt thedirettiort bfcartat BT i HronThe appacieldcd of thee di st al

part of the head support plate 53 noves fromthe position renote fromthe
magnet ear@idgetdlded 29kthe dath 971 pasheo dlid projecrien 68 aboasdst h&s etresultAthet he sane
time, the head section 55 noves into the cartridge holder 22 through the

openi NEeadiif@ig p1i@ 90as fdrkid@h thelddestictof alfey Ogalheaetibisoppdrbplertsar s t he main
body 4 of the cartridge 1 through. the first® recording/ reproduci ng wi nhdow

9 unti !;uf;ipbﬁirfgl théthédd sappdrogiate’Fehedd by he hehd SippartefRtict@bh s rbta@ldt | y touches
ace

t he sur , of the nmagneto-optical disk 5. en the disk drive nechanism

23 rot ﬁﬁﬁ@d&mmﬂmaﬁbw@p%ga%k tHibSs oF thtdrsdbd sphink MWHen @8 Weadtidgd bet ween the
27 3 SEPTEMBER 2003 di sk and the slider 62. Due to the air filmthe head

sect i opiaR0d 1sQR6edANANE dHbE meeHidiRf ¢ He diRRtioh SKaRewayAFIGI2) e bias of the
head support plate 53. The sliding surface _
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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74a of the sliding section 74 is thereby set in slight contact with the
surface of the nagneto-optical disk 5. The objective |l ens 24a of the
optical pickup device 24 is |located at the position where the sliding
section 74 of the slider 62 remains in sliding contact 3vwedvENIER 2003

magnet o-optical disk 5. The light beamemtted fromthe optical pickup
device 24 is applied to the magneto-optical disk 5. An external nmagnetic
field, whose intensity has been nodulated in accordance with a data
signal, is applied to a part of the nagneto-, optical recording |ayer that
has been irradiated with the |Iight beam and | ost coersive force. The data
signal is thus recorded on the nagneto-optical disk 5. The head section 55
that applies the external magnetic field to the nagneto-optical recording

| ayer Bfink peatelds kasihestmt Bednrotieat intleddipdctiog opmope I, YEIh8g.apseed he magneti ¢
field generating section 61 is enbedded along with the nmain body 73 of the
sl i derqfage FEHE theRERRIb-Gplit|disigenertit ipigvenacthieoiiead lsection génfomt e a
magnetic field of a great intensity, wthout being damaged. This helps to
i ncr eaécﬁl-iaihg WiBCRE ol BouST4esf (AP eathidgha whéethealiskragndgé ¢idinedrbdneeds to be
applied to the magneto-optical recording layer in order to read data

si gnal $d #EQUAGHOR B ATEGRAlAd ARlt0E b if BeRbyliphdediad eAfief thetdik di sk 5.
-Hence, -the head section 55 is noved,. remaining- at a-position-away from

the c%-gqrik hefdlin 8 ided Raldei 33, thdarhd hoRiet 2B r&thtedgowpaced away

fromthe gneto-optical di'sk 5 since the operation plate 93 of the lift

mec hanizrsé f@a%dgé hgﬂ&?dscgﬁor§2§§1%r EYBER 2906 inntht bertdigeasdiaan seéticy r ow D2
(FIG causing the cam 97 to push up the projection 98 protruding from
the hegql lifting plate 92, and the head lifting plate 92 is rotated in the
direction of C2 (FIG 3). In this condition, the light beamenitted from

the opticalypen 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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pi ckup device 24 scans the nmagneto-optical recording |ayer of the disk 5.
The photoelectric detector provided in the optical pickup device 24
detects the light beam reflected fromthe |ayer of the disk 5. The data
signals recorded on the magneto- optical disk 5 are thersgpTEMBER 2003 | n
t he recording/reproduci ng apparatus 20 descri bed above, the magnetic head
devi ce 26, which applies an external nagnetic field to the magneto-opti cal
disk 5to 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 fornmed integral with each other. Therefore, the head
generated by the magnetic field generating section 61 can be radiated with
hi gh efficiency. For the sane reason, the coil 64 of the magnetic field
gener adifng andothe shidg16% aRubdo phao s diledtha et sectigaregloats AbaAei on, the
magnetic field generated by section 61 can increase in intensity, thereby
to enhamfree phithedetkay, dgaims tleef lins efibe beadvuprostalate S8hd beralyhiag swfacee] d
generating section 61 can be reliably positioned in the directions of
ar r ows744 afiwlie ¥lidmgshawon 7hismthereby sebimcdighbiecarizct withsibeisurperyobthsj ect i ons 71
and 72 of the bobbin 65 are set in the corners of the first - section 86 of
t he memagnamogtidl didkur.t her nrore, the novable nold half 83 is reliably--_
positioned in the vertical direction, i.e., the direction of arrow Z (FIG
4), becausdHelubjeqnos ldns Ahi nfithpropjied pickep 8oviod 24 iadocatedabthe positnhal f 83
abuts on the center pole core 29 3 SEPTEMBER 2003 63a of the magnetic core
63. Thehereghetslidinki @ktow fhesfathiendidse 62 iremais ic shdingeroafast avithhtheenbedded at
the prescribed position in the slider 62, without fail. The nagnetic head
devi cemdpnasadptibal digkpmr Rkt Geaniengttedfronale opti@bprkup dedss ghesd to record
data signals on and read data signals froma nagneto-optical disk '
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

28



5, both according to the present invention, has been described with
reference to the acconpanying drawi ngs. Neverthel ess, the invention is not
limted to the device 26 and the apparatus 20. Rather, the present
invention maybe applied to a nagnetic head device thats; Gaptese@BgEXt er nal
magnetic field to a magnetic disk to record data signals on and read data
signals fromthe magnetic disk, and also to a magnetic

recordi ng/ reproduci ng apparatus that uses this magnetic head device. The
recordi ng/ reproduci ng apparatus 20 descri bed above uses, as a recording
medium the disk cartridge 1 conprising the main body 4 and the

magnet o-optical disk 5 contained in the nmain body 4. Nonethel ess, the
present invention nay be applied to a recording/reproduci ng apparatus that
i ncor par tdseaidesfardive R, (IEJ 2} saesingboran g to pedi wmthe poosct MBER 2003
CLAIMS: 1. A magnetic head device conprising a head section for applying a
magnet ipootfudidgfrom chehatiddiftingplate We andl the bradnfting plateidhig ratarpsldpéia ¢ fiel d
generating section and a slider supporting the nagnetic field generating
sect i oiragtibndefsC off#G. 8D hethdetoriditic, itk hight beemt awittedifiom theeopticgk, sai d
magnetic field generating section having a nmagnetic core and a coil wound
ar ound pidkep negitetd4c sems ahe degingrechtical geneting éatchefrthgreti & fTld d and
enbedded in and forned integral with the slider wherein the magnetic field
gener abph@elcsLicidetRdrprovidat inithelepidatipidkipddavies 2l dadents the light bmgnet i ¢ head
device according to claim1, wherein a material for the insertion-nolding
i s pl aséfideteddfro tHBINGKiof theditkdevike daa cindlsngedrded baitle tagmter ei n a net al
nold for formng

optical disk 5 are thereby read out.

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 iﬁcrcase in intensity, thereby to enhance the
record/transfer speed. Moreover, the magnetic field generating section 61 can be
réliably 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

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

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
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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

per pendicular to the disk. 4. A magnetic head devi ce acsgrtenMRER26081 M 1,
wherein the coil is wound around a bobbin that is nounted on the magnetic
core, and the bobbin has positioning projections to abut on sides of a
metal nold for formng the head section, thereby to position the magnetic
field generating section in a direction substantially parallel to the disk.
31 MAGNETI C HEAD DEVI CE AND RECORDI NG / REPRODUCI NG APPARATUS USI NG THE
MAGNETI C HEAD DEVI CE ABSTRACT OF THE DI SCLOSURE A magnetic head
devi ce conprising a head section 55 for applying a nmagnetic field to a

di sk. PBeofithadnapsetic core$3. iTihelwapmstia linkgeetiatng settidn §d ren Hierefgrasecti on 61
and a slider 62. The slider 62 supports the magnetic field generating

sect i obe 6mbaddbd aralye pesadtediposition dr thy sbidert @k withiouhfatlne di sk. The magnetic
field generating section 61 has a magnetic core 63 and a coil 64 wound
around t he Tiegnaphatichead dEIiceTHeamkdeiapparabis J0sushes itlgndettidce2égamker at e t he
magnetic field and enbedded in and fornmed integral wth the slider 62. The
head sdedigmsd toyerddhs sighabeni andadaditata gigpale fiemi ¥ maghetguipecal disk

5, both according to the present invention, has been described with reference to the
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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CLAIMS:

1. A magnetic head device comprising a head section for applying a magnetic field

to a disk, said head section including a magnetic field generating section and a slider
supporting the magnefic field generating section and designed to be set in sliding
contact with the disk, said magnetic field generating section having a magnetic core and
a coil wound around the magnetic core, designed to generate the magnetic field and
embedded in and formed integral with the slider wherein the magnetic field generating

section is insertion-molded in the slider.

- 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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