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- 1 TITLE OF THE | NVENTI ON DI SK APPARATUS BACKGROUND
OF THE I NVENTION This invention relates to a

spoarat s wnich 'recorcs and «eprouces. tormat NN

in a disk-shaped nedium Recently, disk apparatuses

such as magnetic disk apparatuses and optical disk = *159159*
appar at uses have been w dely used as an externa

spparatus of a computer . ceneral 1y, maoneti e ai sk [N
apparatus of a conputer. GCenerally, nagnetlc dISk

appar atuses have a rectangul ar housi ng. Such housi NG .g0002e

accomodat es a magIaliLE Fs K HEe MNVEY TaONa rmgnetl c

recording nedium a spindle notor which supports and
rot BEEK ABPRARATHEgnetic disk, a plurality of magnetic
heads which wite and read information in(from the

magnetic disk, aBHeHRAENaPHr TR ERVERTEBNY supports
t he magn heads with respect to the magnetic di sk,

a voice %gﬁﬁ LRSEBE LRR; ﬁlP6F§té§ én@lﬁ&S@Hgﬁﬁ§qqﬁ3Wthh
head actﬁator havi,ng a

etc °°e SrSPFyrePﬁ8g98FEelB PFm £GP ﬁ&saad&S%FS%aped
proyigded.on a proximal end side of rotation of the

Recently, disk apparatuses such as magnetic disk
apparatuses and optical disk apparatuses have been
widely used as an external recording apparatus and
an image recording apparatus of a computer.

Generally, magnetic disk apparatuses have
a rectangular housing. Such a housing accommodates
a magnetic disk serving as a magnetic recording
medium, a spindle motor which supports and rotates
the magnetic disk, a plurality of magnetic heads which
write and read information in(from) the magnetic disk,
a head actuator which movably supports the magnetic
heads with respect to the magnetic disk, a voice coil
motor which rotates and positions the head actuator,
and a board unit having a head IC, etc.

Generally, the voice coil motor has a coil
provided on a proximal end side of rotation of the
head actuator, a pair of magnets arranged in positions
to hold the coil therebetween, and a pair of yokes
provided in correspondence with the respective
.magnets. The torque constant of the voice coil motor,

which indicates a generated torque for a value of
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head actuator, a pair of magnets arranged in positions
to hold the coil therebetween, and a pair of yokes 25
provi ded in correspondence with the respective

magnets. The torque constant of the voice coil notor,
whi ch indicates a generated torque for a value of an

el ectric current flowi ng through the coil, depends on
magnetic flux density acting ok the coil. For

exanpl e, a generated torque is increased by reducing
the magnetic gap between the pair of nagnets and 5
incaeasﬂagtthe ragretic fibuindensirbyghandet keriehy depends
is possible to provide a voice coil notor with good
ef f PRI BAEPSLHEWELBK, dEASERE weitéadceonl thst soifavi mpr

t he abov structure, it is necessary to draw a | ead
foreﬁéﬁﬂiﬁg algeaeEG?FQnFofauﬁhéScéPPrﬁﬁﬁéégPYtH@duClng
nag i ffi to reduce the

aoncei Gegagef” 8aps§?.tyﬁset b5 PéllﬁeOfl B oo
Vrr“afg,?%i&%?%%g g8 mRgBREE B Hlas" dRe 3B kearto havely it
Eﬁﬁ?éaﬁgﬁ??§5%ﬁ§°n§5%’§%. 3 tOSngag e 24% o f2n good

exagpkecikgker to Jpn. UM Appln KOKAI Pub. No.
4-17678). However, in the above apparatus, since a

part of thevﬁagnﬁhsthéV@oh@eb@oQQtm@W@% Ha vidlgMtie above

recessed 20 portlon the cost for manufacturing the

not etrusture, it is necessary to draw a lead for feeding
a current to the coil through the magnetic gap, and
thus it is difficult to reduce the magnetic gap to a
satisfactory value. In comparison with this, a motor
apparatus is proposed, in which magnets forming a
magnetic gap are worked to have a recessed portion to
let the lead through, and consequently the magnetic
gap is reduced (for example, refer to Jpn. U.M. Appln.
KOKAI Pub. No. 4-17678).

However, in the above apparatus, since a part of
the magnets have to be cut away to form the recessed
portion, the cost for manufacturing the motor is
increased. Further, it is technically difficult to
work the magnets. |

BRIEF SUMMARY OF THE INVENTION

The object of the present invention is to provide

a disk apparatus which can easily increase generation

torque of an actuator with low cost.

To achieve the above object, a disk apparatus
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increased. Further, it is technically difficult to
wor k the magnets. BRI EF SUMVARY OF THE | NVENTI ON The
obj ect of the present invention is to provide 25 a
di sk apparatus which can easily increase generation
torque of an actuator with | ow cost. To achieve the
above object, a disk apparatus according to the
present invention conprisest a3 housing forned of a
magneti ¢ substance; a di sk-shaped mnedi umwhich is
rotatably provided in the housing; a head which
recacdsrfdnfigr et tbe pmesketnédivemt iSnacdnpepseduceas
information fromthe nedium and an actuator which
move8UERBIhEREMEHORG BhBagBEtdM Suhkdrace it ke ddckaaheped
has a coil which is provided as one unitary piece
MAtWegﬁﬁmaﬂpaﬁboﬁSaﬁ8t6F§Bé§e&r°Vﬁd§dn&@né@ﬁcaﬁéﬁlng;
bet we t.he housin netlc field
is ?ogﬁﬁg Bgﬁﬁgeﬁegﬂ§gﬁaéﬁggggﬁ%lPﬁelnh& i A4 the
hou [ Lo artial | rojecting to
§589F38§oéu8e81?8% ﬁ% oh %ro t% %.%éngmﬂp

t he coi oes 'Rt &F the

act yat QEtué‘%SQr Qhaght aob@g @héswad' a\i%wg' e Hcl,%llum

housing 15 formng a nagnetic circui

hasyRerBl A €ALI ABtRAEbrahby erebgthﬂgchowafgrb@%ded
coil. This structure at |east partially reduces the

nagaet bBegapithByCpipaei g@AhWche bheuedse ahdhavispeskel
projection, and thus heightens the magnetic fl ux
densnty agghagiongap between the housing and a magnet,
a magnetic field is formed between the magnet and the
housing, and the housing has a projection partially
projecting toward the coil, in a part which does not
interfere with the actuator.

According to the present invention, the housing
forming a magnetic circuit with the magnet has a
projection partially projecting toward the coil. This
structure at least partially reduces the magnetic gap
in comparison with the case of having no projection,
and thus heightens the magnetic flux density acting on
the ccil and increases the generation torque.

Additicnal objects and advantages of the
invention will be set forth in the description which
follows, and in part will be obvious from the
description, or may be learned by practice of the
invention. The objects and advantages of the

invention may be realized and obtained by means of

the instrumentalities and combinations particularly
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20 the coil and increases the generation torque.

Addi ti onal objects and advantages of the invention

will be set forth in the description which follows,

and in part will be obvious fromthe description, or

may be | earned by practice of the 25 invention. The

obj ects and advantages of the invention may be

reali zed and obtai ned by neans4 of- the

instrunmentalities and conbi nations particularly

poi nted out hereinafter. BRI EF DESCRI PTI ON OF THE

SEVERALtYHEWSE CRe TEIENBDRABENG The acconpanyi ng

drawi ngs, which are incorporated in and constitutes a

par tBROFEE NESHRERTI@atODMTHE STVERAL a¥ BE@SDOHI HigAt BRAWING

the invention, and together wth the genera

descri pt FBR @F@@WpéﬁﬁéégaﬁéaWH@gSdeM@#K@ﬁaGés@ﬂQﬂﬁRﬂfated
odi nent s |ven bel ow,. serve to explain the

prih%lﬁpgbCSFsFﬁEuF Seft PBAt BEGEDE ?QeglﬁéFéﬁé@vae

di di t of
;L:%%g |nvent|o§08&?éﬁg§ Pg %ﬁ eiﬁwsagégg:pgﬁchpﬁfther
houttoh Lhe GPRerf BLGorlpelhl odveR 2RBVRDAMST YRs °
1. é§t§l§%d4dé§c§18€§§HeSE'¥ﬁevbﬁﬁbeam@n%gnb ghg below,

circuit board side of the HDD of FIG 1. FIrG
cr 0§§rﬁ@0tb06ﬁlﬂil¥hﬁ\/\’cﬁé phenEbP1taken tﬁboaavlew&@o\é V

shown in FIG

FIG. 1 is a perspective view of an HDD according
to an embodiment of the present invention.

FIG. 2 is an exploded perspective view of the HDD
of FIG. 1.

FIG. 3 is a plan view of a housing and an
internal structure of the HDD of FIG. 1.

FIG. 4 is a perspective view of a control circuit
board side of the HDD of FIG. 1.

?IG. 5 is a cross-sectional view of the HDD taken
along line V-V shown in FIG. 1.

FIG. 6 is a plan view of a structure of a main
part of the HDD in the state where a second shell,

a top yoke, and a magnet are removed.

FIG. 7 is a plan view of the HDD, illuétrating
the state where a carriage is further removed from the
structure shown in FIG. 6.

FIG. 8 is a bottom view illustrating a supporting
frame of the removed carriage and the vicinity

thereof.
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FIG 6 is a plan view of a structure of a main 20

part of the HDD in the state where a second shell, a
top yoke, and a magnet are renoved. FIG 7 is a plan
view of the HDD, illustrating the state where a

carriage is further renoved fromthe structure shown

in FIG 6. 25 FIG 8 is a bottomviewillustrating a
supporting frame of the renoved €arriage and the
vicinity thereof. FIG 9 is a partial enlarged
cross-sectional view of a structure of a conventiona

HDD i n whil€h Aoisdeppessiad ks lbhageed cirtsa-fiecstional view

shell. FIG 10 is a partial enlarged cross-sectiona
5 vPéwaostraetenpodinentooirenhéoprés8nD invehticbnno in
which a depression is fornmed in a first shell. FIG 11

i's ﬂeHFQEFéﬁ?iFFu§PF§?ﬁnénpésﬁ@Féﬁaﬁhe#ébationsEip
bet d ' d ' il when t

car i age RG pab! ERoReRaAt Phe COEERRSE L SpERTIHENL
FI G, . ' ' 1|l ust ' it ..

el G F8n5hi ErBeBiRaT kbt r bECbbEd PR sPR bn R A e
voi €8 GRLbnheBobRESCbh! 80C b3 RASIR! QNBY 8L LA

I nner nost perlpﬁ ry. F I'S a grap

i1l ustrapirag a1t 9%9Hed@@ﬁ%‘éﬁmillﬂ@%@attlﬂ%ﬁdggrs‘i%iio%%li S

provided in conparison with a torque constant when no

depresst OBnkBiPrB¥tHEEn the depression and a voice coil
when the carriage is positioned at the outermost
periphery.

FIG. 12 is a diagram illustrating a positional
relationship between the recessed portion and the
voice coil when the carriage is positioned at the
innermost periphery.

FIG. 13 is a graph illustrating a torque constant
when the depression is provided in comparison with a
torque constant when no depression is provided.

FIG. 14 is a partial enlarged cross-sectional
view of the HDD, illustrating an example in which
an electronic part is disposed in a depressed portion
on the back of a projecting portion.

DETAILED DESCRIPTION OF THE INVENTION

As a disk apparatus according to an embodiment of
the present invention, a hard disk drive (hereinafter
referred to as “HDD”) is explained in detail below

with reference to drawings.

As shown in FIGS. 1 and 2, the HDD comprises an
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FIG 14 is a partial enlarged cross-sectional view of
the HDD, illustrating an exanple in which 20 an

el ectronic part is disposed in a depressed portion on
the back of a projecting portion. DETAILED DESCRI PTI ON
OF THE I NVENTI ON As a di sk apparatus according to an
enbodi ment of the present invention, a hard disk
drive (hereinafter 25 referred to as "HDD') is

expl ained in detail below with reference to draw ngs.
As shown in FIGS. 1 and 2, the HDD conprises an al nost
recﬁémgatareﬁﬁnnghépedbbausha@eﬁoh@usammod@tan@ommodatlng
vari ous nenbers described bel ow, and a rectangul ar
con¥ 6L OBEr BaTPeB6afg sz ipedybeddvi n aads aperpteadular
manner on_an external surface of the housing 10. 5 The
houSPRGT26 SAACHRE BBAEFOMZcPrEUideloard algupeaposed

dt h W of
24 T SBampre! e%nﬁﬁ.ewﬁsggeToﬁneBedhﬁgéeﬁ@ 1o’

d t t
h°“§ i AR e A RE S 37 S g S M Pl
10 ﬁb§%§d“@bCHa@éeaa§€HgngﬂtSg 3ésmﬁhogﬂﬁ ? 5lg§h i of
np ell a

to 5, the housing 10 rises a first and
a second, shekl etBhp1eWhi ghe gk exhosaed Eﬁc@@&§n§|QH%t

the same size each other. Each of the first a
seclomds shel dsd10ne abdntbol0bikrsuter pedraf i80gREL S 3.3 mm

substance in an al nost rectangul ar shape, and has
si der walbdat sbammi nfornekbdmple, according to the number of
disks which are accommodated.

As shown in FIGS. 2 to 5, the housing 10
comprises a first shell 10a and a second shell 10b,
which are formed to have almost the same size each
other. Each of the first and second shells 10a and
10b is formed of magnetic substance in an almost
rectangular shape, and has side walls standing in its
edge portions. The first and the second shells 10a
and 10b are arranged to be opposed to each other in
the state where their edge portions are opposed to
each other. A band-shaped sealing material 16 is
wound around the edge portions of the first and second
shells 10a and 10b. The seal material joins their
edge portions together, and seals the gap between the
edge portions. Thereby, the sealed housing 10 having
a rectangular box shape is formed.

A bottom surface of the first shell 10a serves

as an almost rectangular mounting surface 11. Four
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edge portions. The first and the second shells 10a

and 10b are arranged to be opposed to each other in
the state where their edge portions are opposed to 20
each other. A band-shaped sealing material 16 is

wound around the edge portions of the first and second
shells 10a and 10b. The seal material joins their

edge portions together, and-seal s—the gap between the
edge portions. Thereby, the seal ed housing 10 having
25 a rectangul ar box shape is fornmed. A bottom surface
of cheneérpsofshbel ht0aisgr ¥ 8sinadudnngl mbst corners of
rectangul ar nounting surface 11. Four corners of the
houshfgnepnthepudrrgacheléopner sosndedeoffuici hgve an arc

surface 11 are rounded off to have an arc  shape. This
pr eVRAPE - t heN&8aPTRYCREFeENEl SE61dBENRAtErd@Ad lohyound

d i f the housi 0 bei d |
oy ErBhG, AR Shet  Re Roner gt xhe  Frasants 10 %@%%e%efmg
CheSEhopel BY LRe! DSRCEL, 801 PREOHOHE he O BRY B9k

houéé@@r%@raéi@hugﬂlkr¥ 9&r§§ﬁﬁeﬁ Egggugo§553%§9§5%ion of

provi ded i n peripheral portions o 10 the ho ng.

Eachnef sthe supperkLingrpastiel8dhasparhioxismal end
fixed onto the internal surface of the first shel

10a, andIhstatondualrgstoyekt ptalrky it oﬁh%dq@dﬁﬂﬂﬂg

surface of the first shell. Screw holes are fornmed on

t hepopunt LAgasar paceidédi hnppsiktipbrsailspoatiespgond ng

to the respective supporting posts 18,
the housing. Each of the supporting posts 18 has
a proximal end fixed onto the internal surface of
the first shell 10a, and is stood almost vertically to
the internal surface of the first shell. Screw holes
are formed on the mounting surface 11 in positions
corresponding to the respective supporting posts 18,
and extend into the respective supporting posts.

The housing 10 accommodates a magnetic disk 20

which functions as a disk-shaped medium and having
a diameter of, for example, 0.85 inches, a spindle
motor 22 which supports and rotates the magnetic disk
20, a magnetic head 24 (head) which reads information
from, and write information in, the magnetic disk 20,
a carriage 26 which movably supports the magnetic head
24 with respect to the magnetic disk 20, a voice coil
motor (hereinafter referred to as “WCM”) 28 which

serves as a drive motor rotating and positioning the

carriage 26, a ramp load mechanism 30 which unloads
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and extend into the respective supporting posts. The
housi ng 10 accommobdates a magnetic di sk 20 which
functions as a di sk-shaped medi um and having a
di aneter of, for exanple, 0.85 inches, a spindle 20
not or 22 which supports and rotates the magnetic disk
20, a magnetic head 24 (head) which reads information
from and wite information-ing the magnetic di sk 20,
a carriage 26 which novably supports the magneti c head
24 with respect to the magnetic disk 20, a voice coi
25 tbeomaghetécnatbdr frefiethedmbgnas itVekhy 28dwhiodkls the
serves as a drive notor rotating and positioning the
carmnéaget26, haadaap kRoadsiedchankyay3drahi theunkgagsic
the magneti c head fromthe magnetic head and_hol ds the
magAtEke ABaBlEARtEOPaSPELHA é@ﬁyhfméﬁhﬁﬁéSWaéﬁewhéch
an el ectromagnetic | atch mechani sm 32 wh

d

hgfgg 1dfet ﬁrF?é@égBﬁ énrécé&é&dﬁgsPPﬁéﬁloémdaédbéaPQard

5 34 .h head I dthe Iik

o Thbe A4 BRe e add coand, b e, The parciage
t t 2

| SgBlLEVERLI GRuCD, TUes( U BRORRLLG Bead 2t

attﬁf@@@nﬁolhbgnﬁhﬁﬁtwhlghsﬁgg% 1QﬁFI§E§n§QEthga@pbqr

as a pivot . The pivot onto

intgroal sHefasgnetithaiski pst shell 10a, and stood
al nost vertically to the |nternal surface. An

ext endi nghengdpahdillee mpitwet 236 iiss atsaehieed tho thize first
second shell 10b by a fixing screw 37
shell 10a. The spindle motor 22 has a pivot 36.
The pivot 36 is fixed onto the internal surface of the
first shell 10a, and stood almost vertically to the
internal surface. An extending end of the pivot 36 is
secured to the second shell 10b by a fixing screw 37
screwed from the outside of the second shell 10b.
Thereby, the pivot 36 is held at both ends by the
first and second shells 10a and 10b.
A rotor is rotatably attached to the pivot 36 via
a bearing (not shown). A cylindrical hub 43 is
provided on an end portion cof the rotor on the second
shell 10b side, and the magnetic disk 20 is coaxially
fitted with the hub 43. A fing—shaped clamp ring 44
is fitted onto an end portion of the hub 43, and holds
the magnetic disk 20. Thereby, the magnetic disk 20
is secured to the rotor to be movable together with

the rotor.

A ring-shaped permanent magnet (not shown) 1is
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15 screwed fromthe outside of the second shell 10b.
Thereby, the pivot 36 is held at both ends by the

first and second shells 10a and 10b. A rotor is
rotatably attached to the pivot 36 via a bearing (not
shown). A cylindrical hub 43 is 20 provided on an end
portion of the rotor on the second shell 10b side,

and the magnetic disk 20 is-coaxially fitted with the
hub .43. A ring-shaped clanp ring 44 is fitted onto

an end portion of the hub 43, and holds the magnetic

di skiR@d dheoveby, ehbeporghehi cfdihk 20t3T bs skeurfddst
to the rotor to be novable together with the rotor. A
ri nghghaptdapeidanént amagagtalnoanskowa) ths thiexedtont.o
an end portion of the rotor on the first shell 10a

si dehenspieddgi aptaunAder hapt Btekerr epses athRecspidndgloe the
notor 22 has_stator cores attached to the first shel
10af 1588 ahptlr PRt y2BE BoPLEr@abLRY 8foGRALS #Rend around

t] t at . The stat ith_ the
coi 13° aF BBFF AhGBASE EREi FEEPRAl ' Bt SFAEOFREOres with

per@ﬁ%‘g?&%gggg?%éa@&nﬁ%r L%gﬁy%gﬁfegi(zgggg oﬁt@‘?ﬂ%e the

act ua ari ng-asse ontot

interpal  SHEfagEn40 of the first shell 10a. The
bearing assenbly 52 has a pivot 53 which is stood

vertical p}et gatheayBt 86NabrmIuGf aC8eal bhe uhitcy! nahel |

10a, and a cylindrical hub 54 °which is rotatably

attachesri fgt hespBOy 53 ¥iRked onto the internal surface
of the first shell 10a. The bearing assembly 52 has
a pivot 53 which is stood vertically to the internal
surface of the first shell 10a, and a cylindrical hub
54 which is rotatably attached to the pivot 53 via
a pair of bearings. An extending end of the pivot 53
is secured to the second shell by a fixing screw 56
screwed from the outside of the second shell 10b.
Thereby, the pivot 53 is held at both ends by the
first and second shell 10a and 10b. The bearing
assembly 52 serving as a bearing part is almost
aligned with the spindle motor 22 in the longitudinal
direction of the housing 10.

The carriage 26 has an arm 58 extending from the
hub 54, a suspension 60 having an elongated plate
shape and extending from a distal end of the arm, and
a supporting frame 62 extending from the hub 54 in
a direction opposite to the arm. The magnetic head

24 is attached to an extending end of the suspension
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a pair of bearings. An extending end of the pivot 53
15 is secured to the second shell by a fixing screw 56
screwed fromthe outside of the second shell 10b.
Thereby, the pivot 53 is held at both ends by the
first and second shell 10a and 10b. The bearing
assenbly 52 serving as a bearing part is al nost 20
aligned with the spindle netod022-in the |ongitudina
direction of the housing 10. The carriage 26 has an
arm 58 extending fromthe hub 54, a suspension 60
havbbgwahhehogfmbed pbatéonsliape ahdwext éntemgosedm a
distal end of the arm and 25 a supporting franme 62
ext eheragetveant herhfibxsd haadaldpfeéti sAPdpPEsitreths
the arm The magneti c head 24 is attached to an ,
ext BAERAGLEnASd ?ﬁet@wéﬁénghensmefeeempfhtaegmﬁﬁaﬁtlc

t sh i nt th bet A fi
pors o B0h, Shovel i pierposed, Lot chetveen, 1 xed. .
th f t dj g f
eggbL{ ge al, egRADeL) £0 0iok 20 Y FRLLADCISEEye
th ' t 62
T T
carriagerg graupd chbe bedttag 2seEllyidgenas arboRd

yoke 63 which is opposed to and away from't he
i nternvabesyi hgcesobmbhe 80 hhksh ﬁaﬁlyol@a638whlch is

descri bed bel ow, and a magnet 81 ichis fixed to
t heoppdsedatosanfiaaeagf febm thp ynkernal surface of the
first shell 10a as described below, and a magnet 81
which is fixed to the internal surface of the top yoke
63 and opposed to the voice coil 64 (described below).
In this embodiment, the first shell 10a is formed by
working a magnetic substance such as a cold-rolled
steel plate and a SUS 430, and thus the first shell
10a functions as a bottom yoke, and forms a magnetic
circuit with the top yoke 63 having the magnet 81.
When the voice coil 64 is energized, the carriage
26 rotates between the receded position shown in
FIG. 3 and an operating position in which the carriage
26 is located on the surface of the magnetic disk 20,
and the magnetic head 24 is positioned on a desired
track of the magnetic disk 20.
The electromagnetic latch mechanism 32 fixed
onto the first shell 10a latches the carriage 26 which
has moved to the receded position, and prevents the

carriage 26 from moving from the receded position to
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63 and opposed to the voice coil 64 (described bel ow).
In this enbodinent, the first shell 10a is forned by
wor ki ng a magneti c substance such as a cold-rolled 15
steel plate and a SUS 430, and thus the first shel

10a functions as a bottom yoke, and fornms a magnetic
circuit with the top yoke 63 having the nagnet 81.

When the voice coil 64 is enerldi zed, the carriage 26
rotates between the receded position shown in 20 FIG

3 and an operating position in which the carriage 26

i s tbeavpdrahinhbepsuaitace shethéheafhét recdiivies2@xternal
and the magnetic head 24 is positioned on a desired
tratkro¢ shehnagnehiveidbedkshockThe el ectromagnetic

| atch nmechani sm 32 fixed 25 onto the first shell 10a

| at ches The &aRPi dage2perhipdi sthad Meved tr@mch@&ember 70
receded, position, and prevents the_  carriage 26 fro

movI'RGCRr b Eh&SFelBbRItpEsierN Ry SuFfackhet the Tirst
i it wh the H ' t I

opeLgLLTg;BacLiionunen, e, 1RR Lasl ves kel e

20, 08307 LOTRLGRTOE, I LD 13 [iae SRR pe g

to éﬂ§aﬁﬂas ReLbEENRE chREnAREGREH Endi S <281 3R &+t a'c*ge

72 which functions as an engagi ng nenber extending
frosuspendishaboendrat &emg HEERERS70N 160 ma R alciRed by
y

menber 70 i s manufactured nol di ng resin, and has a

ranposdtfigcee€3nw thdwhbeeha ramp surface 73 with which
the tab 72 can be engaged. When the carriage 26
rotates from the inner radius of the magnetic disk 20
to the receded position in the outer radius of the
magnetic disk, the tab 72 is engaged with the ramp
surface 73 of the ramp member 70. Then, the tab 72 is
pulled up by slope of the ramp surface, and thereby
the magnetic head 24 is unloaded. When the carriage
26 is moved to the receded position, the tab 72 is
supported on the ramp surface 73 of the ramp member
70, and the magnetic head 24 is retained in a state
away from the surface of the magnetic disk 20.

The board unit 34 has a main body 34a formed of

a flexible printed circuit board. The main body 34a
is fixed onto the internal surface of the first shell
10a. Electronic components such as a head IC and
a head amplifier are mounted on the main body 34a.
The board unit 34 has a main flexible printed circuit

board (hereinafter referred to as “main FPC”) 34Db
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10 the tab 72 can be engaged. When the carriage 26
rotates fromthe inner radius of the magnetic disk 20
to the receded position in the outer radius of the
magnetic disk, the tab 72 is engaged with the ranp
surface 73 of the ranp nenber 70. Then, the tab 72 is
15 pulled up by slope of the ranp surface, and thereby
the magnetic head 24 is untoadéd. “When the carri age

26 is noved to the receded position, the tab 72 is
supported on the ranp surface 73 of the ranp nenber

70, eahend heg nbgast tbehwadn2ofy Béeai ndd ertandtiage e2a
away fromthe surface of the magnetic disk 20. The
boa®# uhetmeanhaBCa3ﬁﬁith@@ynsaaedoFﬁeahéfVlglnlty of
flexible printed circuit _board. The main body 34a is
1 xBRSOREOTLRE RABEFRAY Sr PACEDG! CPRE.PEFSE bsher

10 El { t h ,
peCeR et NI R R L S W B

boag d % ié 34, Faghgwn Lgrfl eQ'SnPEhntgg 5%C§§h the

board ereinafrter 0 as "nmaIn

ext gndhngsfrangphe Habenheggg§4@4cA@oeéeee@hﬂgc%%@ wafth

the main FPC 34b is connec to the vicinity of

beathagcansesdl ¥i152uot bbereanri agemdbntdddon a bottom
el ectrically connected to the magnetic head 24 via 5

a cableats0bfsbhenhapnosbdedodnthbebaaruS@nand 3uhe
suspensi on 60. A connector 34c to be connected with
t heToentoohectoeuBicbbar dxp2skes nmopunhedmonna ibeot tsamface
11 of the first shell through an opening formed in
the first shell 10a.
As shown in FIGS. 2 and 4, the control circuit
board 12 formed of a printed circuit board has an

almost rectangular shape with a length and a width

which are almost equal to those of the mounting

surface 11 of the housing 10. In the mounting surface

11 of the housing 10, formed are a circular projecting

portion 70a corresponding to the spindle motor 22,

and a circular projecting portion 70b corresponding to

the bearing assembly 52. In the control circuit board

12, formed are circular openings 72a and 72b, which
correspond to the projecting portions 70a and 70b,
respectively. Each of four corners of the control
circuit board 12 is cut away at an angle of 45° with
each side and forms a cut-away portion 77.

A plurality of electronic components 74 and a

connector 71 are formed on an internal surface of the
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surface of the main body of the board unit 34. The
connector 34c is exposed to the nounting surface 10

11 of the first shell through an opening formed in

the first shell 10a. As shown in FIGS. 2 and 4, the
control circuit board 12 formed of a printed circuit
board has an al nost rectangul ar shape with a |l ength

and a width 15 which are almodt3 equal to those of the
mounting surface 11 of the housing 10. In the

mounting surface 11 of the housing 10, fornmed are a

ci reaghfroprofectiitigbopart ildn Tbatcadsrespondifaget dachiag
spindle notor 22, and a circular projecting portion
70btR8r PESpOREI A -t oFUZGhEKe BB CRFLaSIerBIrFUSE. bogrd 12
the,control circuit_ boar 12, forned are circular
opethﬁQn??ﬁtSHdW?EB,awﬁﬂ@ﬁlb&SrPé§B6€@ COrcHet Board 76
projecti ortions 70a_and.70b r ectively. Each

of Fotr SharherSagf vt RETBGREABR Thrr BREL "ighy gh1sRieTnal
cut an I . 1.t h e i,de for

o caPPalhatr PBY S8kt p bkt g Rt shE YT
conpanenlSotd 208ndonoBReshol Ll 1RLOLEEANAN At rol
internal surface of the - 1 control circuit boar

12, ct hatiitSpodrgunbaceaf aelrg1ithe roushngct@ng terminals
Further, the control circuit board 12 1is connected

W t h5aatkexobhedpbhnted egiteadihgheadd of6 thkoflexible
el ectrically connecting the HDD with an external 5

apparahusd thecfibexbbkedpfiented circuit board 76 is

The control circuit board 12 having the above
structure is arranged in a superposed manner on the
mounting surface 11 of the housing 10, and secured to
the first shell 10a by screws. The control circuit
board 12 is arranged in a state where four sides
thereof are aligned with the respective sides of
the mounting surface 11, that is, coincide with the
respective sides of the mounting surface 11. The
projecting portions 70a and 70b formed on the mounting
surface 11 are positioned in the openings 72a and
12b, respectively, of the control circuit board 12.
The connector 71 mounted on the control circuit board
12 is connected to the connector of the board unit 34.

The cut-away portions 77 formed on the four
corners of the control circuit board 12 are arranged
on the respective corners of the mounting surface 11.
This structure allows the four corner portions of

the mounting surface 11 to be exposed to the



pul l ed out fromone of shorter sides of the contro
circuit board 12. A plurality of connecting termnals
75 are fornmed on an extending end of the flexible
printed circuit board 76. 10 The control circuit board
12 having the above structure is arranged in a

super posed manner on the nounting surface 11 of the
housi ng 10, and secured to- tRd fi-rst shell 10a by
screws. The control circuit board 12 is arranged in a
state where four sides 15 thereof are aligned with the
respectide sitdbhsudf betthg nouptedgbyuthaceobt roflhati ricsiit
coincide with the respective sides of the nounting
surbaged112. Th8heprojeeti rgrsérnisons tbe dwdsioly 10
formed_on the nounting surface 11 are positioned in

t helBBeRARBE 728 §¥RO368475RULr E€9pBET Sy Qfy e mogeting
control irfgi% board 12. Thﬁ connector, 71 ggu&ted on
t heSBBAEFBI L¢i FEOFELBBSr 85 12 1F3PEoRAEELER St d Bt HET

con r . of.th rd unit 34. Th -a rtions
77 Eggégago%h%hgogggpgc8%ﬁéP§toFoFﬁ§c%§h9rg%%bgggwaél
board, 12;arg.arpanged 25 on the respective corners of

the nounting surface 11. This structure allows the

four coreet,pertisons pahnt Re AP WH NG t3Wdaee bl O Rein
exposed to the 14 outside w thout being covered by

t hepgodt 66! tBer 0Dt inb@aRdnl2heTlhe corinehenar tiod)s téfe top
the housing 10 including the exposed four corners of '
t heyokangBngnd the magnet 81 are removed from the housing
10. FIG. 7 illustrates the state where the carriage
26 is further removed. FIG. 8 is a bottom view of
a part of the removed carriage 26, including the
supporting frame 26, viewed from the first shell 10a
side.

As shown in FIG. 8, a projecting portion 82 is
provided on the bottom surface side of the carriage
26. The projecting portion 82 covers the lead drawn
from the voice coil 64 provided on the supporting
frame 62. The projecting portion 82 is indispensable,
since the lead is indispensable for feeding a current
to the voice coill 64. Therefore, as shown in FIG. 7
with the carriage 26 removed, an arched depression 83
through which the projecting portion 82 is moved 1is
formed in the internal surface of the first shell 10a.

In other words, the projecting portion 82 of the

carriage 26 defines the height of the carriage 26 in

the gap direction, when the voice coil 64 is arranged
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surface 11 functions as holding portions 78 for 5
hol di ng the housing wi thout contacting the contact
circuit board 12. FIG 6 is a plan view of a structure
of a main part of the HDD in which the second shel
10b, the top yoke 28 and the magnet 81 are renoved
fromthe housing 10 10. FIG 7 illustrates the state
where the carriage 26 is furtfller -renoved. FIG 8 is a
bottom view of a part of the renoved carriage 26,
including the supporting frame 26, viewed fromthe
firée thelhagoatisi dep bEtAseshohm FarFEGshgllalla and
projecting portion 82 is provided on the bottom
surtaeenagaetoflt heSparifagellye. titRePpPopestnggportion
por 2 covers the | ead drawn fron1the voi ce Coi
%#OW% 8as ﬁhFh@agasﬁéthﬁa f Patddgomaghetic gap

t 82 b 20
FLS SRR aP ot bk diafhet o ?iééfﬁgﬁglaﬁusmﬂs"cﬁs pRderated
i | .64, IheLgf FlL &
Vo E6chitia r‘éf&%vgg,ﬁ 28%,, EReSORMRoLE ThP ph fkidstitn

whigh tbey 959L8@§ g 9§EtEQE%§§ Fsrﬂﬁgﬁdlgsth%O%q%gt'n

the internal surface o she

ot hekeWDr Usa hbespbRhechi RIGPOLL I @R8B3 rBfctheng gortlon
carriage 26 defines the hei ght of the carriage 2

t hesgapnihrgeti one mhgnethe ¥apcegeenkl§4desrancasgete

- 15 in the magnetic gap between the first shell 10a

andnagnetic flux density acting on the voice coil 64, and
decreases the generation torque.

Therefore, in the embodiment of the present
invention, the depression 83 for receiving the
projection 82 provided on the bottom surface side of
the supporting frame 62 is formed in the first shell
10a as shown in FIG. 10. Providing the depression 83
consequently forms a projection 84 projecting toward
the voice coil 64 to at least partially reduce the
magnetic gap. This structure suppresées decrease in
the magnetic flux density to the minimum. Thus, this
structure can retain high magnetic reflux density
acting on the voice coil 64, and secure a sufficient
generated torque, in comparison with the case where
the first shell 10a is not worked as shown in FIG. 9.

The torque constant in the case where the
depression 83 is provided in the first shell 10a
was obtained by numerical calculation. The torque

constant indicates a torque generated by unit current
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the magnet 81. Specifically, the projecting portion

82 w dens the magnetic gap. A wi de magnetic gap
decreases the magnetic flux density, and the generated
5 torque of the VCM 28. For exanple, if no depression
83 is provided in the facing portion of the first

shell 10a as shown in FIG 9, the projecting portion
82 enl arges the nagnetic gap, 1greatly decreases the
magnetic flux density acting on the voice coil 64, and
10 decreases the generation torque. Therefore, in the
enbwhdénenheotatrheapeeseénts prentdofiromhehdeplueesinost
83 for receiving the projection 82 provided on the
bot positupohate shdeinhermhetspppdttiong f Fage 62 is
formed in the first shell 15 10a as shown in FIG 10.
Provi Hupgrehesdepre¥sien 881ilcOAsénuhel putermesa
projection 84 grogecting t owar the vaice _coil 64 to

at PRaStIPArviah rPEBBcélPﬁé'dnEéﬁetﬂg dapUstrpses the
dendT oot 6oL ROoH ARnbitE FASETPAFsPI8 CEPBotAFS Barken
voi stes P RREORALAE LG e SEPRFkLen: Srydher Resgen
sher 7385 8 RRCHhEEN Hhb tnaBeE 80 opBtE s 4F . 5 f e

Con§$§ﬂiaiﬁytH§r9§§§dmﬁgr%hEh@ep%ESQQBBe%éiQﬁ 83l $irst
provided in the first shell 10a was obtained by

nunehétal 1cal cul attonveThRet prgyecteansbaft ibndiscates

a torque generated by unit current
shown in FIG. 10, the torque constant exhibited values
indicated by a solid line in FIG. 13. 1In comparison
with this, if no depression 83 is provided as shown in
FIG. 9, the torque constant under the same conditions
exhibited values indicated by a broken line in
FIG. 13. Specifically, the experiment result shows
that providing the first shell 10a with the depression
83 increases the torque constant.

As described above, according to this embodiment,
the first shell 10a of the housing 10 is formed of
magnetic substance such that a magnetic circuit of
the VCM 28 is formed between the first shell 10a and
the magnet 81, and a part of the first shell 10a is
elevated toward the voice coil 64. Therefore, it
is possible to easily obtain the VCM 28 having a
sufficient magnetic flux density with low cost,
only by pressing the first shell 10a to form the

depression 83.
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- 16 when the carriage 26 is rotated fromthe
outernost position to the innernost position. FIG 11
illustrates the voice coil 64 in the outernost
position with broken lines. FIG 12 illustrates the 5
voice coil 64 in the innernost position w th broken
lines. According to the structure of the present
invention in which the magretild gap Gis at | east
partially narrowed by the depression 83 in the first
shell 10a to receive the projecting portion 82 as 10
shown i nTReGpré@entthe nivenguencdrs trant lextlited eb wdiemdove
indicated by a solid line in FIG 13. In conparison
wi t BmpRpgment , nbutiepresbicomedl iizedpriovicded yas gs oavn 1itn
FIG 9, the torque constant under the sane conditions
exhPBi {n@alwm@sthﬁdp@aﬁéétwna Brlerentisi mdtheuts FI G,
ecifica experi result shows that

progngﬁ PﬁefF¥PsFﬂe SFFtlﬁge%PFhlﬂﬁén&éﬁgessﬁﬁﬁtmﬁ§
a
Npactndtith ggtV%gé%ﬁﬁSggﬁﬁé B! mape 557 Fgfﬂgiﬁéﬂg FEeoP s
n uc
:Eecgﬁgﬁiggeﬁg £$ehQnTE gggc?%sggcﬁﬁ g%es oﬁe@en%

a magnetic circult

bet&@@@r&hﬁgftBSBeégggﬁt%oa ggd o % %Em@lgo%%Qi%uent

part of the first shell 10a is t owar
VOi 6Befi@ht s64anTher gEoLeeqi Frb® BQ§ShEEecngQQ%b%%t

obtain the VCM 28 having a 25 sufficient nmagnetic

fl uxldeastsydisthobew ¢asthe embodiment. Further,
constituent elements disclosed in different
embodiments can be combined.

For example, the depression 83 is formed in the
first shell 10a as described above, ahd thereby it is
possible to secure a space for receiving an electronic
component in a depressed portion 90 provided on the
back of the projection 84. For example, an electronic
component 74 mounted on the control circuit board 12
is disposed in this space.

Further, although the first shell 10a is worked
to have the depression 83 and the projection 84 in the
above embodiment, the present invention is not limited
to it, but the projection 84 may be formed by bonding
another plate-shaped member formed of a magnetic
substance to the internal surface of the first shell
10a. 1In this casé, although a depressed portion 90 is

not formed on the back of the projection 84, it is

possible to partially reduce the magnetic gap as in



only by pressing the first shell 10a to formthe
depression 83. - 17 The present invention is not
limted to the above enbodi nent, but can be realized
in carrying out it by nodifying the constituent

el ements without diverting fromthe gist of the
invention. Further, 5 various inventions can be nade
by conbi ni ng sonme of consti-tuést el enents disclosed in
t he enbodi nent according to necessity. For exanpl e,
some constituent elenments can be deleted fromall the
conshéet akote ehbodnmendi, sehdsedoiviideha w¥oNodiarent. a
Further, 10 constituent elenments disclosed in

di f $eféheiephbodhaeatsovahobgqueonbi ned. For exanpl e,
the depression 83 is forned in the first shell 10a as
descri befuabb¢s; ARG PHEPEBy oift MagnegdssidBlsk e sedur e
a Sface fqr _receiving an electronic 15 conponent in a
dep

85889 pbPt fonP88 pRBvPEedNEReRREC Bgcggﬁﬁsﬁﬁéy-

| ' 4. le, I . oni
7 SRR pRetaEnfFB tpr Bafy TbhFaq 50 e BLE ban be
di Sﬁ‘x’é?%aé@dt stﬁégéggarggrt E‘ﬁé’ tsﬁlzghggg@hgh%atgbrg%%ﬁddisk

she a s wor 0 haveé € depression

the;prebeciinne84 £8 bhes ahpuesenpodi FERL Lot BBt to
I t toit, "but the

present 1 nvention Is not Iimte

projegtinsnh84 smry2be farAed. by bonding another
pl at e- shaped nenber fornmed of a magnetic
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substance to the internal surface of the first shel

25 10a. In this case, although a depressed portion 90
is not fornmed on the back of the projection 84, it is
possi ble to partially reduce the nagnetic gap as in -
18 the above enbodi nent, and provide a VCM having a
sufficient generation torque. Further, the nunber of
magnetic disk is not limtedlt®o ¥ but can be
increased if necessary. 5 The nunber of the head is
not limted to 1, but can be increased if necessary.
The size of the magnefH&T dISkCLABMBDtIStmted to 0.85
i nches, but may be set to 1.8 inches or 2.5 inches. 19
VHAT | S CLAI REDLES: apparAtdisskomppasangs conpri sing: a
housi ng fornmed of a nagnetic substance; a di sk-shaped
nedlun1mﬁ|EﬁuﬁénﬂonF@SﬂyoﬁrévWé@@etBClﬁupﬁéaﬁéﬁslng

a head mhl rds information in . the medium an
repr oduc@s Fﬁ oPﬁﬁPFSnmﬁpéHWth ditGmt C&Rd 2kt Y prOVlded

act yat h.nmpves the head along the nedium 10
mhe?glgﬁ ﬁgbgc%ngfor has a coil which is provided as

one unitary.pHeqR: Wht BebReqact Uahemn 204 ndi$PRSRd a1 um

and reproduces information from the medium; and

an actuator which moves the head along the
medium,

wherein

the actuator has a coil which is provided as
one unitary piece with the actuator and disposed in
a magnetic gap between the housing and a magnet,
a magnetic field is formed between the magnet and
the housing, and

the housing has a projection partially projecting
toward the coil, in a part which does not interfere
with the actuator.

2. A disk apparatus according to claim 1,
wherein

the projection is formed by pressing the housing.

3. A disk apparatus according to claim 2,
wherein

the projection is formed by forming a depression
to let a lead of the coil through in the housing.

4. A disk apparatus according to claim 2,

further comprising:
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a magnetic gap between the housing and a magnet, a
magnetic field is fornmed between the magnet and 15

t he housing, and the housing has a projection
partially projecting toward the coil, in a part which
does not interfere wth the actuator. 2. A disk
apparatus according to claiml1, 20 wherein the
projection is formed by pressikag the housing. 3. A

di sk apparatus according to claim2, wherein the
projection is formed by formng a depression 25 to

| et a | eadcofitthe coirtut hrbughdi bohHedhausengexd4erAal
di sk apparatus according to claim?2, further
conpuisadg: oR0tha konsing, circuit board bonded to an
external surface of the housing, wherein an

el ect ronveeE®HPonent nmounted on the control 5 circuit
board is accommpdated in a depressed portion formed on

the back®Bf SLtRETpPBiEcEPBROBF Fr BENAGY ©5. thedrgrtrol
SPPALELUS, H0EOLYI 19 SSCSLBLI bt WHEROMI LU e por son
Sub§$§gg§ &8 Eﬁg Qggﬁigg'the projection by pressing.
5. A disk apparatus according to claim 1,
wherein
the projection is formed by bonding another
magnetic substance to the housing.
6. A disk apparatus according to claim 1,
wherein
the housing has a first shell to which the medium
and the actuator are rotatably attached, and a second
shell between which and the first shell a sealed space
is formed, and
the projection is formed by pressing the first
shell.
7. A disk apparatus according to claim 6,
wherein
the projection is formed by forming a depression
to let a lead of the coil through in the first shell.
8. A disk apparatus according to claim 6,
further comprising:
a control circuit board bonded to an external

surface of the housing,

wherein



6. A disk apparatus according to claim1l, wherein the
housing has a first shell to which the nedium and the
actuator are rotatably attached, and a second 15

shell between which and the first shell a seal ed space
is formed, and the projection is formed by pressing
the first shell. 7. A disk apparatus according to
claim6, 20 wherein the proje@dtien is formed by
formng a depression to let a lead of the coi

through in the first shell. 8. A disk apparatus
accordi ngntelekfakamés fompbeentompunsiedgon2f5he comttroll
circuit board bonded to an external surface of the
houGt Agyiwnererd 23 agpomhedetedi éncengensassaduppedion
on %he control circuit board is accommpdated in a
dept@ERed porthencaekr aEdtdn PReIB&EROBf byheressing.
proj ection by pressing.



