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-1 TI TLE OF THE | NVENTI ON DI SK DRI VE UNI' T AND DI SK
DEVI CE PROVI DED W TH THE SAME BACKGROUND OF T
I NVENTI ON This invention relates to a disk dri ve dmmmu\mm“““mm“l“‘
for 5 driving disks as recording nedia and a dis
device provided with the sanme. In recent years dlSk*Um”*
devi ces, such as magnetic disk devices,
devi ces, etc., have been wi-delly used as exter naI \m““ “ “\“\“\\“\
recordlng deV|ces of conputers 10 and i mage recordi
devi ces. A magnetic di sk device as an exanple of a *G00002*
di sk device general TyTbesor TABeINVENDEofor m of a
rectan- gular box. The case contains nmagnetic di sks
for USH RRIVRJNETT cANRCDI 3K NDEWECE aPR@VIDER WITNETHE SAME
unit, 15 nmagnetic heads, and a head actuator. The disk
drive unit suppoBASLKERPUNGt &tfed HEhd NYERNKELONThe
magneti ¢ _heads are used to wite and read information
to and TR thevenkken mekaheadtact udisk dopperurithéor
t.i_c _heads for novenent, with respect to the 20

TagE T SKE KA HerCO TN died G miad i & vlj davice
00|I 1Q frate unit, etc. The voice coi
nnté?ﬂgéc §i§h pi%l?loﬁ% the head actuator. The

substrat erunid - dias ﬁeQPQd dGR % \Hggg i:' K€ycht DL négnetlc

circuit board for controlling t respectlve
operatdiorfeifcddle it e I PTdeVUEE, CYd., have been

widely used as external recording devices of computers
and image recording devices.

A magnetic disk device as an example of a disk
device generally has a case in the form of a rectan-
gular box. The case contains magnetic disks for use
as magnetic recording media, a disk drive unit,
magnetic heads, and a head actuator. The disk drive
unit supports and rotates the disks. The magnetic
heads are used to write and read information to and
from the disks. The head actuator supports the
magnetic heads for movement with respect to the
magnetic disks. Further, the case contains a voice
coil motor, a substrate unit, etc. The voice coil
motor rocks and positions the head actuator. The
substrate unit has a head IC and the like.

A printed circuit board for controlling the
respective operations of the spindle motor, voice coil
motor, and magnetic heads through the substrate unit

is screwed to the outer surface of the case. An
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not or, and magneti c heads through the substrate unit

is screwed to the outer surface of the case. An

interface (I1/F) connector for connecting the magnetic

di sk device to an external device is nounted to an end
portion of the circuit board. A disk drive unit

described in Jpn. Pat. Appln. 5 KOKAI Publication No.

9- 115216, for exanple, is proeided with a spindle

not or that supports and rotates nagnetic disks. The
spindle notor has a substantially cylindrical hub

t hati ndenstddeut €5/ B) dairmgct@andtd hecomgnet 1 6g dis&Smag@etic
fitted on the hub. 10 Aclanp ring is fitted on one

end dierk idmvigfe tthe dulextwarhagl elentse the mbskised rom an end
slipping off. The clanp ring is fitted on the hub by

so- RYta® s g e jqidqit vermd specifically, the

clamp ring is fitted on the hub after being heated to

be expandediistheieife dinit ieasribed in ool eBato Appln.

shr o that it fits the hub in a desired fit. In
reng@m g %q% Sk Frim @ heE M TP he 1s
spi ot or for t . pose .of r ir adj ust ment ,
etc%?ﬁ?¥§%%g%ﬁas %Jgﬁiﬁqﬁﬁtm%%%%tﬁﬁgﬁeﬁPgﬁf%?Ft?ﬁ%

MBNRYYa e BTt i1d NG 41§ Ji sﬁ'{églasq%qqcflié %Jiotdml pbadsoiyg

this, shafts of the renoving tool "are cause

engage sithe talany [dygndierAuRRb ehal Waldd ¥ Pfes
parts of the clanpring are spread uniformy radlal?y

out wardr,| mridithes highetilte il S G il deddichup .

25 di sengaged fromthe hub.
A clamp ring is fitted on one end portion of the hub
and prevents the disks from slipping off. The clamp
ring is fitted on the hub by so-called shrink fitting.
More specifically, the clamp ring is fitted on the hub
after being heated to be expanded. Thereafter, the
ring is cooled to be shrunk so that it fits the hub in
a desired fit.

In removing the magnetic disks from the hub of
the spindle motor for the purpose of repair,
adjustment, etc., in the disk drive unit constructed
in this manner, the clamp ring is disengaged first.

In doing this, shafts of the removing tool are caused
to engage the clamp ring. Thereupon, a plurality of
parts of the clamp ring are spread uniformly radially
outward. In this state, the clamp ring is pulled and
disengaged from the hub.

If a plurality of parts of the clamp ring are

spread radially outward in this manner, however, those
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If a plurality of parts of the clanp ring are spread
radially outward in this manner, however, those parts

whi ch are situated between the spread parts nove

radially inward or toward the center of the hub to be
pressed agai nst the outer peripheral surface of the

hub. If the clanp nenber is drawn out, a plurality of

5 its nmoving parts slide on-the outer periphera

surface of the hub, thereby possibly marring the hub
surface. |If the surface is thus marred, the

per ipeetter sshdfchmare ssveldted bdthaier theOuiadl parts move
di aneter of the hub changes inevitably. It is

di f friaciilatl, 1 vt Hewefrst eyr ttoweand tthe XEmegmetfi dhdi sk and be
the clanp nmenber again on the hub, so that the hub

mus PLSE Seehl2gedd st tihea avdg ke Iirhargdr goessare othushe

t he conventional disk drive unit has problens that

its t s Ifepihgc SHemP. eSS |1 SafrawidjarstmentP la@ ity of
troubl esone and its cast,is high. 15 BRI EF SUVMARY COF
THE P RVERTEEN R@é&sdisﬂg“%eo %h tgsep&&t%cr RSHR igH face

the rO§| it% e HLQY i %%% 2 bdyiaspko sdsé'{b\igz h (lgr@artré%% : kﬁ% y';ab rface.

spi ndl € motor ' having pIv

cyl irpdrincals Bl caMiCh S rnpdtﬁteélp,l }a’tﬁhﬁugﬁe%gj]&]n:e%eeg% € nars

pi vot and 20 constitutes a rotor;

recen@iing rRdictde fird @M ted Ailahat A R huly 1A @lhnges

annul ar clanp menmber which is fitted on an end

por inewiehbilhe huk iandifFdids:lt)e dreocfdirg AR the

The cl anp nenber has an inner peripheral edge fitted

on aagoetérc pdmsighemal te surEhmceenfodrhedailn oh the hub,

plurality of engagi ng portions
so that the hub must be replaced with a new one or
reprocessed. Thus, the conventional disk drive unit
has problems that its parts replacement, repair, and
adjustment are troublesome and its cost is high.

BRIEF SUMMARY OF THE INVENTION
According to an aspect of the invention, there is

provided a disk drive unit comprising: a spindle motor
having a pivot and a substantially cylindrical hub
which is rotatably supported on the pivot and
constitutes a rotor; a disk-shaped recording medium
fitted coaxially on the hub; and an annular clamp
member which is fitted on an end portion of the hub
and holds the recording medium. The clamp member has
an inner peripheral edge fitted on an outer peripheral
surface of the hub, a plurality of engaging portions

spaced in the circumferential direction thereof and

capable of engaging a removing tool, and a plurality
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spaced in the circunferential direction thereof and
capabl e of engaging a renoving tool, and a plurality

of notch portions which are fornmed al ong the inner

peri pheral edge between the engagi ng portions and
define gaps between the inner peripheral edge of the

cl anp nenber and the outer peripheral surface of the
hub. According to anot her aspegt ef the invention,

there is provided a disk device conprising: a case;

the disk drive unit located in the case; a head which

pr oe€s aes chnperiaiinegn whalch ke o eeamdidg Ikl Whe aitther
10 head actuator which is provided in the case,
suppertiphetrhé kege bertweane et enarady imy g tthierte achd
with respect to the recording nedium BRI EF
DESCGRERPTEON2OF PEEWSEVERAE INBRE OFrtgheprAWERge Te the
acconpanyi ng_drawi ngs, which are incorporated 15 in
andC&8ABt MERPETa apsr tthef oufe s pediifihedtd o usfagsstqfattde
enbgdhnents of the invention, and together wth the
gen8H8l" description given above and the detailed

Seser! Uy Bhtie SIOSLTENL & van JElaY, ATl

a PehERec 'iisv % r%iv%‘ge%h %Widqg K2 c%%rﬁ%ﬁ;j ic}?g or(r{(rﬁ 1\#3; :t oa caans e;

(herernafter “reféerred to as an

embedinBAL KOk LiRe iu?l\i%ntlio%;te%!zg"n Z2HesS AEXR o which

per spective view of the HDD FIG 3 1s a plan view

shopirBgedse@senFIdrR@on for the recording medium; and a
head actuator which is provided in the case, supports
the head for movement, and moves the head with respect
to the recording medium.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate embodiments of the invention, and together
with the general description given above and the |
detailed description of the embodiments given below,
serve to explain the principles of the invention.

FIG. 1 is a perspective view showing a hard disk
drive (hereinafter referred to as an HDD) according to
an embodiment of the invention;

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

FIG. 3 is a plan view showing a case and the
internal structure of the HDD;

FIG. 4 is a sectional view of the HDD taken along
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internal structure of the HDD, FIG 4 is a sectional
view of the HDD taken along line IV-1V of FIG 1; FIG
5A is a plan view showing a clanmp ring of the HDD
FIG 5B is a sectional view showing the clanp 5 ring
of the HOD, FIG 6 is a side view show ng a radi al
dynam c pressure generating portion of a fluid
bearing in the HDD, FIG 7-isba sectional view

showi ng a thrust 10 dynami c pressure generating
portion of the fluid bearing in the HDD, and FIG 8
is aiplamwHirewcshewiang 13 clanp ring according to

anot her enbodi rent of the invention. DETAILED

DESCRI PTIFQIS .OBATHE |aNYENTE ON kb shrowHDlyy ac corahmgr 1rog anf
enbodi nent of this invention will now be descri bed

wi t fheefi®Dence to the acconpanying draw ngs. As shown

in FIGS. 1 and 2, the HDD conprises a_ case 10 in the
form of & &ubstBarkts & ISP EQARgUIEY BBIEWIIE aiite £1amp

rect anqul on | circuit board 12. The case 10

conﬁépﬁsoggFiShéﬁﬁﬁnbers, which will be described

Later RELEN DU RS SRS B Do

L SRR e B BRI et TR e
HDD;

FIG. 7 is a sectional view showing a thrust
dynamic pressure generating portion of the fluid
bearing in the HDD; and

FIG. 8 is a plan view showing a clamp ring
according to another embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

An HDD according to an embodiment of this
invention will now be described with reference to
the accompanying drawings.

As shown in FIGS. 1 and 2, the HDD comprises a
case 10 in the form of a substantially rectangular box
and a rectangular control circuit board 12. The case
10 contains various members, which will be described
later. The circuit board 12 is overlapped on the
outer surface of the case 10. The case 10 and the
circuit board 12 each have a length L of 32 mm and a
width W of 24 mm. A thickness T of a structure that
combines the case and the control circuit board ranges

from about 3 to_6 mm. The thickness T is adjusted to,
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conmbi nes the case and the control circuit board ranges
fromabout 3 to 6 nm The thickness T is adjusted to,
e.g., about 3.3 nmor 6 mm depending on the nunber of
di sks to be held in the case. As shown in FIGS. 2 to

4, the case 10 conprises a first shell 10a and a
second shell 10b that have 5 substantially equa

di mensi ons. The first and secosd -shells 10a and 10b
are substantially rectangular netallic structures,

whi ch have sidewalls set up on their respective

per iepher, abbedge 3@ iR 67 hen,Shrldendillp andhdhaieer of
arranged facing each other with their 10 periphera
edgdipast tondeoppdsed.n Ahseldasshaped seal nenber 16

I's wound around the peripheral edge portions of the
shel | s 10 ahdwiobn TG Sead tmenberthis cazmnetteonpel ses
peri pheral edge portions of the shells and seals a

gap 2h&tweén sikdrh AU Ife sead e hesl 118 Fortifgh have

TRUER I EAACRS AL ST R .
[ f o F f ..th 10,

ol UaTAg e EQFnae G ROt R Do e A o

r ouﬂlg%gl'cha q:'rru%lfl esﬁr %himu%aJ$% i?o%wc‘aefﬂls '%@q{ 10@1

that -i'$ wound around t He peri pheral ~“edge portion ot

the:gase 1QsipeRrieeHed JHARPRIRE SYmGRE by 1€ shelils
corners of the case, ‘and airtightness is prevented

fromobeiang 1owere¢ Ry ddfdddna 2fiddreseflotHEREIth dfheir
In the case 10, a plurality of support posts 18
peripheral edge portions opposed. A belt-shaped seal
member 16 is wound around the peripheral edge portions
of the shells 10a and 10b. The seal member 16
connects the peripheral edge portions of the shells
and seals a gap between them. Thus, the case 10 is
formed having the shape of a rectangular box.
The bottom surface of the first shell 10a forms
a rectangular mounting surface 11. Four corners of
the case 10, including the corners of the mounting
surface 11, are rounded in a circular arc. Thus, the
seal member 16 that is wound around the peripheral
edge portion of the case 10 is prevented from being
damaged by the corners of the case, and airtightness
is prevented from being lowered by lifting of the seal
member.
In the case 10, a plurality of support posts 18
are provided on the peripheral edge portion of the

case. Each support post 18 has a proximal end fixed
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are provided on the peripheral edge portion of the
case. Each support post 18 has a proximal end fixed to
the inner surface of the first shell 10a and is set
substantially upright on the inner surface of the
first shell. Corresponding to each support post 18 in
position, a tapped hole is fornmed in the nounting 5
surface 11 and extends into-thé& pest. The case 10
contains a magnetic disk 20 of, e.g., 0.85-inch

‘dianeter, for use as an information recording nedium

a ditek tthel Venen tsudface rEgnetd €idwadi2, 1l dih aand is set

carriage 26. The disk drive unit 21 10 supports and

r ot aues tielne idildly 2@.riThe magrigte cirmead sAfdce uskdth®

wite and read information to and from the disk 20.

The féasti sdells s@sporaspantdntdiretdach Hamp ot frpst 18

novenent with respect to the magnetic disk 20. _

Fur tRePOsiftd Pas@ 1ERRGH AHE & ATELDIIN idtormagting
nmechani sm 30, a sol enoid |atch

Wi 8, a
(32,(:.'\%%&6& rl;i'tag‘p“d#%t%( A S (IO LOorHNS /B3 1 ot at es and
posi tions, the car Ll'o(fgzgorftgain-r Sangrﬁ%n%‘gféj gﬁ&?ﬁfgsﬁ?’o

unl oads into an e ead

posi.tion of fal ' i S §?¥ﬁ.

moved g?d ?)h'e8 SpEﬁ%ﬁg%lgHegcfgée’ lrgfoorzrltoidclagr;éeor}:}g ﬁhl I's f.n?al"%{e)On
sol eRQid diglL he3d 0! ds dihae ciria@admidd 41 & etic
position. The substrate unit 34 has a head 1 C and the

| i kereatts 2showhd i HCTiayearmb 4, THe dlisk dfive wpit 21

21 25 is provided with a spindle notor 22 that is

nmoustuggboorts and rotates the disk 20. The magnetic head
24 is used to write and read information to and from
the disk 20. The carriage 26 supports the magnetic
head 24 for movement with respect to the magnetic disk
20. Further, the case 10 contains a voice coil motor
(VCM) 28, a ramp load mechanism 30, a solenoid latch
32, a substrate unit 34, etc. The VCM 28 rotates and
positions the carriage 26. The ramp load mechanism 30
unloads into and holds the magnetic head 24 in a
position off the magnetic disk 20 when the head is
moved to the peripheral edge portion of the disk. The
solenoid latch 32 holds the carriage 26 in a shunt
position. The substrate unit 34 has a head IC and the
like.

As shown in FIGS. 3 and 4, the disk drive unit 21

is provided with a spindle motor 22 that is mounted on
the first shell 10a. The motor 22 has a pivot 36,

which is fixed to the inner surface of the first shell
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the first shell 10a. The notor 22 has a pivot 36,

which is fixed to the inner surface of the first shel

10a and set substantially upright on it. An extended

end of the pivot 36 is screwed to the second shell 10b
by a fixing screw 37 that is externally screwed into

the second shell. Thus, the pivot 36 is dually 5
supported by the first and secénd-shells 10a and 10b.

A substantially cylindrical hub 43 that constitutes a
rotor is rotatably supported on the pivot 36 by a

fl uil@abead gt Mmbe tepediafllilyalipy,ighanmm drt .f | &mgextended
menbers 38a and 38b are fitted 10 coaxially on the
oppésct e fedieporiviodns cofl st Ise neivest to3@heTls@domaershell 10b
surface of the hub 43 is shaped corresponding to the

pi vBY 36 fadKdnohéeckeangd whwerds e38&raed 1385 caswefdadato
them across a fine_gap of about 2 to 15 m The fine
gapgbétﬁééﬁ“@héhﬁ&5‘43T§H§'tﬁ@elﬁlﬁp¢o@6365aﬁ&a@ﬁé

fl ange _nenmbers 3 and 38b is filled i | ybri catj

o | HEEPEr B BYac s dgia CFY SSSEPE sraeadny and Tho.
fluid. Ajadial ' nerat i rtion 66
s provi Aed T R AT San Baiase T dr o

per kphekrak ysukf aceehrt g Q%%%Ea%@ya@%ﬁ?%§t%§n%5_the

peri pheral. surface of the hub 43. "A thrust dynamc

prepsube genekaki HAuper He@ri6@ .1 s Mo el ik 1fiine
gap between the upper surface of the |ower flange
menbahul8a dndnghemdubed3. 3B MWD 8N altkGr ik tedhe 25

radi al dynam c pressure generating portion 66 has a
coaxially on the opposite end portions of the pivot
36. The inner surface of the hub 43 is shaped
corresponding to the pivot 36 and the flange members
38a and 38b and face them across a fine gap of about 2
to 15 um. The fine gap between the hub 43 and the
pivot 36 and the flange members 38a and 38b is filled
with lubricating oil 40 for use as a dynamic pressure
generating fluid.

A radial dynamic pressure generating portion 66
is provided in the fine gap between the outer
peripheral surface of the pivot 36 and the inner
peripheral surface of the hub 43. A thrust dynamic
pressure generating portion 68 is formed in the fine
gap between the upper surface of the lower flange
member 38a and the hub 43. As shown in FIG. 6, the
radial dynamic pressure generating portion 66 has a
plurality of radial dynamic pressure generating

grooves 67, herringbone grooves that are formed on the
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plurality of radial dynam c pressure generating

grooves 67, herringbone grooves that are forned on the
out er peripheral surface of the pivot 36. The grooves
67 are forned side by side in the circunferentia
direction of the pivot 36 so as to cover its whole

ci rcunference. Wien the hub 43 rotates, the grooves 5
67 cause the lubricating oi+ 49 in the fine gap to
generate a radial dynam c pressure. As shown in FIG

7, the thrust dynami c pressure generating portion 68
hasoatplkupakibheat 1t Bunstcedpifahe priessurd3® .geMdratgmgpves
grooves 69 that are forned 10 on the upper surface of

t he6f| ange foumsdr s38e. bYheidehrimstt hgy wamapnfresssria l
generating grooves 69 are herringbone grooves that
aredareshdges Ph the Slvetm3of sedS &0 Favedt ilde atvuR
the pivot 36. When the hub 43 rotates, the grooves 69
cauSeTCHBLRABRFEat | H§SH Fhes W 47 ted atiste tgooves

t th ' y h in _Fl GS.
R e L s
an iQn .t he side o e
secgﬁgeg%éFlgl6gqlégr9&59?&§n%gﬁﬁﬁ€%5'20 clanmp spring

80 is mount ed 9n Ghe @rd por N Gy ddie g /A3 oAk @re
clanp ring 44 is fitted overl apping the “clanp spring.

ThegkRBeatRakL pbetalbnedge nRer ti YN uafalithe o ddhk@and
the spring 80 are pressed down and prevented from

sl i gphagief brbysiuhe ¢larpatiing 4tooks 2P it are formed

peri pheral edge portion of the disk 20 is urged
on the upper surface of the flange member 38a. The
thrust dynamic pressure generating grooves 69 are
herringbone grooves that are arranged in the circum-
ferential direction around the pivot 36. When the hub
43 rotates, the grooves 69 cause the lubricating oil
40 in the fine gap to generate a thrust dynamic
pressure.

As shown in FIGS. 3 and 4, the magnetic disk 20
is fitted coaxially on an end portion of the hub 43 on
the side of the second shell 10b. Further, an annular
clamp spring 80 is mounted on the end portion of the
hub 43, and a clamp ring 44 is fitted overlapping the
clamp spring. The inner peripheral edge portion of
the disk 20 and the spring 80 are pressed down and
prevented from slipping off by the clamp ring 44. The
inner peripheral edge portion of the disk 20 is urged
in the axial direction of the pivot 36 and pressed

against a flange 81 of the hub 43 by the clamp spring
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in the axial direction of the pivot 36 and pressed
against a flange 81 of the hub 43 by the clanp spring
10 80. Thus, the magnetic disk 20 is fixed to the hub
43 and supported for rotation integral with the hub.
As shown in FIGS. 3, 4, 5A and 5B, the clanp ring 44
that serves as a clanp nenber is a ring-shaped 5

stai nl ess-steel structure.-ThéOcl anp ring 44 has an

i nner peripheral edge fitted on the outer periphera
surface of the hub 43, through holes 82, and notch
por 80 onsTRds, Theet hagunghihotésk820aie $paeddtbnthkehub 43
circunferential direction and can engage a rennvin% 10

t ooknd Theppotrthdpboti oasa8iocar éntegimed alidhgthkehub.

i nner peripheral edge of the ring 44 between the ,
t hrough A6l 85082 AndEdERi-né gdps “PetReedBrh&henfdemp ring

peripheral edge of the ring and the outer periphera
Do tRCEhgt FREvASbaa3S ThaTHaRERPBEgnONG) £o g oaRped
thre nbe [

. Q. f i d
at SqOATLEFS AREEE PHECERETET I cUnFersA B-3h8 Al fadeds
of &Hseglga91§h89a§4 g Zh%igg%ah porhions 84 g@%igﬁeral
many as the t roug ﬁo?es an are arrange

al tgnpakebyow thet REpt ABOUGR rBALEBShEQe828bN LR notch
circunferential direction of thé ring 44. The notch

porpbetsofd 8ad thaet Bheddhhhabess882anee kpeakedin the
symetrically with respect to a point, that is, a
rot at reamgeptaci&lotiirbethvh 434 Eaehenohegk apakiosming

84

has the shape of a circular arc, and that
tool. The notch portions 84 are formed along the

inner peripheral edge of the ring 44 between the
through holes 82 and define gaps between the inner
peripheral edge of the ring and the outer peripheral
surface of the hub 43.

The through holes 82 are three or more, e.g.,
four, in number and are arranged at equal distances in
the circumferential direction of the clamp ring 44.
The notch portions 84 are as many as the through holes
82 and are arranged alternately with the through holes
82 in the circumferential direction of the ring 44.
The notch portions 84 and the through holes 82 are
located symmetrically with respect to a point, that
is, a rotation center C of the hub 43. Each notch
portion 84 has the shape of a circular arc, and that
part of it which is kept widest apart from the inner
peripheral surface of the hub 43 is situated halfway

between its corresponding two adjacent through
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25 part of it which is kept w dest apart fromthe

i nner peripheral surface of the hub 43 is situated

hal fway between its correspondi ng two adj acent

through - 11 holes 82. The clanp ring 44 constructed
in this manner is fitted on the end portion of the

hub 43 by so-called shrink fitting. Mre

specifically, the ring 44 s 81fitted on the hub 43
after being heated to be expanded. Thereafter, the
ring is cooled to be shrunk so that it fits the hub

in botlesiBéd fit. As shown in FIG 4, an annul ar
permanent magnet 46 is fixed to an end portion of the
hub 43 ofhehélampsirdadoft 4t KENEILESCLeRe N f@aSs@aﬂﬁqﬁals
coaxial with the hub. The spindl e nptor %
stabetEGr@n47heaﬁpgcﬁéat98ntHé fhesfhushép bYOéoéﬁf%%ed

I lit f 48 d t Th
St aPBF < Ebr gltéhagrfweM86IgI)§g§rcg¥|188§tls s Fagdadd s
f 1 I I
S0 FL ietanhea FotPna t PFEL S RBH D1b5 5ol CeRthd

bet@@SQRBFﬁ CoTk%ré?ft@@d the qgg@et@c @bﬁ%szo e

first 10a is formed having a plurality of

threHghnkokestBAct hat fate sheuated i9PROSIE:e ricliie F3@ .
| ower surface of the hub 43. In nounting the magnetic

di sk 20 agdshbencliaMrIlG.ng,44n0mntnhe drulpedharsuppotdgnet

rods 88 of a jig 87 are externally inserted into the

casé6lfst iteaghtbhent kndugk ritdloes of6 tde thiuat 4t3herhulhe
side of the first shell 10a so to be coaxial with the
hub. The spindle motor 22 has a stator core 47
attached to the first shell 10a and a plurality of
coils 48 wound on the stator core. The stator core
and the coils are located outside and spaced from the
magnet 46. An annular shield plate 50 is attached to
the first shell 10a and located between the coils 48
and the magnetic disk 20.

The first shell 10a is formed having a plurality
of through holes 86 that are situated opposite the
lower surface of the hub 43. In mounting the magnetic
disk 20 and the clamp ring 44 on the hub 43, support
rods 88 of a jig 87 are externally inserted into the
case 10 through the through holes 86 so that the hub
43 can be supported by the support rods. Thus, the
magnetic disk 20 and the clamp ring 44 can be mound
without damaging the fluid bearing.

In removing the magnetic disk 20 from the hub 43
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43 can be supported by the support rods. Thus, the 25
magneti c disk 20 and the clanp ring 44 can be nound

wi t hout damaging the fluid bearing. In renoving the
magnetic disk 20 fromthe hub 43 12 of the spindle

notor 22 for the purpose of repair, adjustnent, etc.,

on the other hand, the clanp ring 44 is disengaged

first. As shown in FIG 5A- in2doing this, shafts of

the renoving tool are caused individu 5 ally to engage
the through holes 82 of the clanp ring 44 that serve

as efigapengppadleonstotheredpan thiopu rppaet ©fofradae r,
clanp ring 44 are spread uniformy radially outward

(i natlhestdmeett i ehcef, anr 6Wwe Blhelrn hanii, s téteatcd amrhering 44
clamp ring 44 is pulled and di sengaged 10 from the hub

43. 1pf dasphapakit yigttpar s ehovie N AgG-4452ar d s SiaaP
radi ally outward, those parts which are situated . |,
bet WBéA/t FBadpPeld phet $emeVe Ndadiofll R henwaFeprindividu-

toward the center C of the hub 43, as.ndicated. b .
arr G%YDFOS?HEQthéhﬁoltgﬁoﬁg ih83rse58§2alo%| ?Cgﬂen&}%ﬁ) 1519
t he rts, however, the.inside. dianeter,of the c
(1 ng 248 Gk RGE Ve S dlcad Ty OISR SrmlT B TS 4 HUT
di a I tha h I N-
taiEgg%%eg&e%ﬁgtEggﬁébrigga#g %ﬁ% % ner§%gﬁﬁﬁﬁ§?%y
edgeaafiatihg eLalBrh Ndn TS dite Gl # ia Ak aan 20rn
be easily rfenoved fromthe hub 43 w thout damaging the
hubtA3sokthiie, Mgeekiland 5K nd0.44AS s Wl dd drldS8li skngaged

and 3, the carriage 26 that
from the hub 43. If a plurality of parts of the ring
44 are spread radially outward, those parts which are
situated between the spread parts move radially inward
or toward the center C of the hub 43, as indicated by
arrows D. Since the notch.portions 84 are formed in
these parts, however, the inside diameter of the clamp
ring 44 cannot be reduced to a level smaller than the
diameter of the hub 43, so that the gaps are main-
tained between the hub 43 and the inner peripheral
edge of the clamp ring. Thus, the clamp ring 44 can
be easily removed from the hub 43 without damaging ﬁhe
hub 43 or the magnetic disk 20.

As shown in FIGS. 2 and 3, the carriage 26 that
constitutes a head actuator comprises a bearing
assembly 52 that is fixed on the inner surface of the
first shell 10a. The bearing assembly 52 has a pivot

53 and a cylindrical sleeve 54. The pivot 53 is set

upright on the inner surface of the first shell 10a.
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constitutes a head actuator conprises a bearing
assenbly 52 that is fixed on the inner surface of the
25 first shell 10a. The bearing assenbly 52 has a

pivot 53 and a cylindrical sleeve 54. The pivot 53 is
set upright on the inner surface of the first shel

10a. 13 The sleeve 54 is rotatably supported on the
pivot 53 by a pair of bearinds An extended end of

the pivot 53 is screwed to the second shell 10b by a
fixing screw 56 that is externally screwed into the
secBhd 5lshekl 54Thes rothé&apilyosupPoirs edualnl yheuppmotted 3
by the first and second shells 10a and 10b. The ,
beabP¥ng passembl Peszirgatr sérvextaddgdoeari r§ ot Poivot

is Iocated side by side with th indle notor_.22 in
t he23 |6ﬁg?F68Wﬁ§|t8|F8€tﬁ8ﬁ08ﬁ §ﬁ§i@ 5£1@y fof#ﬁéng

58
CRL 850,28, ERTET 205,80 L 50 i B[ L9 She
I t f l; f
R A A

d'r?EEbQ”aHBpggbbﬁdf%9@&&%6 §hQO%agn%%be%%rq%@d

24 is supported on an exten suspensi on

60 Q%s@mgﬁgbébStB@Etb@@v@%obsSBOW%hrlﬁﬁepo&%@@nZis'S
subjected to a given head |oad toward the surface of

t heloegneti eidiesky2@iby @isprithe pieelef mothe 22 in the

suspensi on 60. A voice coil 64 that constitutes 20

t helyGhi28disafli dedecntiegr alfl ¥ hieo calse d0pport frane

0% The carriage 26 comprises an arm 58 extending
from the sleeve 54, a suspension 60 in the form of an
elongate plate extending from the distal end of the
arm, and a support frame 62 extending from the sleeve
54 in a direction opposite from the arm. The magnetic
head 24 is supported on an extended end of the
suspension 60 by a gimbals portion (not shown). The
head 24 is subjected to a given head load toward the
surface of the magnetic disk 20 by a spring force of
the suspension 60. A voice coil 64 that constitutes
the VCM 28 is fixed integrally to the support
frame 62,

The VCM 28, which serves to rock the carriage 26
around the bearing assembly 52, comprises a pair of
yokes 63 and a magnet (not shown). The yokes 63 are
fixed on the first shell 10a and opposed to each other

with a gap between them. The magnet is fixed to the

inner surface of one of the yokes and opposed to the



10

15

20

25

The VCM 28, which serves to rock the carriage 26

around the bearing assenbly 52, conprises a pair of
yokes 63 and a magnet (not shown). The yokes 63 are 25
fixed on the first shell 10a and opposed to each ot her
with a gap between them The magnet is fixed to the

i nner surface of one of the yokes and opposed to the

14 voice coil 64. Wien the cdi4 64 is energized, the
carriage 26 rotates between the shunt position shown

in FIG 3 and an operating position above the surface

of tvhéceagnefli 64di sKkh20. tTlee coadnétdi ¢ sheadk 124 gesi,5 the
positioned on a desired track of the disk 20. The

sol eadrdapat éR 32tehkas etiegad the shelnfti pstsigHean stogwn
| at ches _the _carriage 26 that is nmoved to the shunt
positi BAC tﬁeﬁ@@yaﬁr@P§ﬁPFﬁ§9tE@Sééﬂﬁﬁh@@qM%nﬁqﬁnﬁqﬁface

26"5‘&2 B‘Bpnﬁé‘[%s PPect8l 28 a : 3 R D S s
menBer 7boRAg B By P LG 4 cimﬁ%on%%?”%'&e? xed 1°
to LhechnRgar 1§%Eﬁa%ﬁe%ﬁqatth§sf 'f'&%Jeds'%%' le kO& jand. Jsfrhell 10a

si tuat ed opposit peri pheral edge portion of

mgnetkhedi $ke2@arthaqkab 672 next erdsndvieemidde vl Hrilnt
end of the suspension 60 and serves as an engagi ng

menpesitIba, r ake reBybereT@nits nfgormed ey tiend frcn moving

plate material and has a ranp surface 73 that can be

20 éngmagetebgphuné pali?2 onWren tihkee cpematdgey 26 gidcksr if
the HDD is subjected to any external force, such as a
shock.

The ramp load mechanism 30 comprises a ramp
member 70 and a tab 72. The ramp member 70 is fixed
to the inner surface of the first shell 10a and
situated opposite the peripheral edge portion of the
magnetic disk 20. The tab 72 extends from the distal
end of the suspension 60 and serves as an engaging
member. The ramp member 70 is formed by bending a
plate material and has a ramp surface 73 that can be
engaged by the tab 72. When the carriage 26 rocks
from the inner peripheral portion of the disk 20 to
the shunt position outside the disk, the tab 72
engages the ramp surface 73 of the ramp member 70.
Thereafter, the tab 72 is pulled up along a slope of
the ramp surface to unload the magnetic head 24. When
the carriage 26 rocks to the shunt position, the tab

72 is supported on the ramp surface 73 of the ramp




10

15

20

25

fromthe inner peripheral portion of the disk 20 to
the shunt position outside the disk, the tab 72
engages the ranp surface 73 of the ranp nenber 70.
Thereafter, the tab 72 is pulled up along a sl ope of
25 the ranp surface to unload the magnetic head 24.
When the carriage 26 rocks to the shunt position, the
tab 72 is supported on the rd%p surface 73 of the
ranp 15 nenber 70. Thereupon, the nmagnetic head 24 is
kept off the surface of the magnetic disk 20. The
subsemaee @At Bdehaspanbolpeddagnkatci beaforded sofkept
flexible printed circuit board. The body 5 34a is

fi xefft sheneurfiner sfir theemgenekdct FESK sRel | 10a.

El ectronic conponents, such_as the h ad | a .h ad
ampl i fiefh ean%StéﬁéenHGﬁFeé4oﬁaﬁh€ gﬁ

b f bl
UDBALRRS, HoL %lgﬁgﬁeﬁa&aattsesé'w@rh B Sy
343544 1SXE?Qg?dtﬁngh8f lmgr LeERE 340 che fq%rﬁe%%ql
to ?h par e carfri i tuated

neaﬁoghe bearip n@%sggﬁb$né%tsFu%hE%rastQ%e extended 5

end I's connecte% el'ectrically fo the magnetic head 24

by gegabhfplnet eghown): .t hatrel moP€alednor e olly a4m.
58 and t he suspension 60. A connector 34c for

conmpiet sabswirbRet h@icoBHUr blasciar euiitn Hdaxdbl?2 iprinted
nmounted on the bottom surface of the body of the
substiratiétubcer84.(mFhe CEANedhdr t34d extexrgssddam thse

mounting surface 11 of the first shell 10a through
body 34a. An extended end of the main FPC 34D is

connected to that part of the carriage 26 which is
situated near the bearing assembly 52. Further, the
extended end is connected electrically to the magnetic
head 24 by a cable (not shown) that is located on the
arm 58 and the suspension 60. A connector 34c for
connection with the control circuit board 12 is
mounted on the bottom surface of the body of the
substrate unit 34. The connector 34c is exposed to
the mounting surface 11 of the first shell 10a through
an opening in the first shell.

The control circuit board 12, a printed circuit
board, is a rectangular structure that is substan-
tially equal to the mounting surface 11 of the case 10
in length and width. The control circuit board 12 is
formed having circular openings 72a and 72b that
correspond individually to protrusions (not shown) on

the mounting surface. Four corner portions of the



20 an opening in the first shell. The control circuit
board 12, a printed circuit board, is a rectangul ar
structure that is substan- tially equal to the

nmounting surface 11 of the case 10 in length and

wi dth. The control circuit board 12 is 25 forned

havi ng circul ar openings 72a and 72b that correspond
individually to protrusions (A6t shown) on the
nmounti ng surface. Four corner portions of the - 16
control circuit board 12 are obliquely cut at, e.g.,

45 degtee} toreach bbded addarmdobildgakely fotmatet €hg. .
portions 77. A plurality of electronic conponents 74
and48 degheesoto7¢aghesidant addoAndR¥ideatdyl feirpemotch
5 board 12. Further, a flexible printed circuit board
76 POFCEPBEL I cal AcBARERALSN BE ﬁé@ﬁttrﬁ@lﬂoﬁoa‘mn&ﬁl 4

t d ted to th trol
boeri1s, c%'n‘éétara&ﬁ”s%% FirbesH SRe oo fprEad s rouit

the C|r§gh%5bo§rd andf§e%lgﬁglE&éggggﬁgaq$%é%rbggrd

termﬁa are orméd oni1ts ext

Con%%pkog'EE%EErgg%ﬁdF$gﬁ%§t9%ﬁr%@EQ% nORHeN®DD and an

nmounti ng surtace case 10 and screwed the

firgkrabghh 4Q3iwet RssehawectAs thi $hes deReolt R rcuit
circuit board 12 is |located with its four sides 15

al i gpgddon 2¢oi nei dentirbngi vuduahlrpugiht Brfeowhcitdes daf of
the nounting surface 11. The connector 71 on the

ci r ehet cheandtlPoksdcdineaned at @ livlre lIddynedt aonore dtite:
Ssubstrate unit 34.
terminals 75 are formed on its extended end.

The control circuit board 12 is overlapped on the
mounting surface 11 of the case 10 and screwed the
first shell 10a with screws. As this is done, the
circuit board 12 is located with its four sides
aligned or coincident individually with four sides of
the mounting surface 11. The connector 71 on the
circuit board 12 is connected to the connector on the
substrate unit 34.

The notch portions 77 at the four corner portions
of the control circuit board 12 are situated
corresponding individually to the four corner portions
of the mounting surface 11. Thus, the four corner
portions of the mounting surface 11 are exposed to the
outside without being covered by the circuit board 12.
The corner portions of the case 10, including the four

exposed corner portions of the mounting surface 11,

individually constitute retaining portions 78 for
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The notch portions 77 at the four corner portions 20
of the control circuit board 12 are situated
corresponding individually to the four corner portions
of the nounting surface 11. Thus, the four corner
portions of the nounting surface 11 are exposed to the
out si de wi t hout being covered by the circuit board 12.
25 The corner portions of the IthAse 10, including the
four exposed corner portions of the nounting surface
11, individually constitute retaining portions 78 for
- 1Tollkdhdi figet e seasie bhictowond@tactl i tihe lsirculit
circuit board 12. According to the HDD constructed in
t hi $oagAndeZ,. the clanp ring 44 of the disk drive unit
21 has the 5 through holes 82 and the notch portions

84. The wwﬁlt& té*z%h&RP iSRIISAHETEY Bhg tfRnner,
[ t v 1 J 84 f I
IES‘E%E%&FT%ZFH%%P%E%& o e e bt nae
t d fi [.d 0
r %%%%ug?x %% l%% %r} faq}%h 'é:@%u %%%%ho%itjozrlstfjle%rﬁlsh% .Ut %hel

peripher surface o e clanp

rin n il re f t 4 ;
S R K e St s 0¥ rgfoving
magRebilc ditgle 20t drN geRNSANEe e o tder Shinfdd 13y Wid

21 and the HDD can be easily repaired and adjusted at
15 lipweGOoPler iAGRAdI RYIH0 dhaHdDR ides crd hest wdhaveshd he

first and second shells |0a and 10b that constitute
t hethasmgh holes 82 and define gaps outside the outer
peripheral surface of the hub 43. Thus, the clamp
ring 44 can be easily removed from the hub 43 of the
spindle motor 22 without damaging the hub 43 or the
magnetic disk 20. In consequence, the disk drive unit
21 and the HDD can be easily repaired and adjusted at
low cost.
According to the HDD described above, the first
and second shells 10a and 10b that constitute the case
10 are supported opposite to each other with the given
gap between them by the support posts 18 that are set
up on one of the shells. If any external force acts
on the case 10, therefore, the case and the components
therein can be prevented from being damaged. With use
of the support posts 18, screwed portions between the
shells 10a and 10b can be reduced in number, and
assemblability and maintainability can be improved.
The present invention is not limited directly to

the embodiment described above, and its components may



10 are supported opposite to each other with the given
gap between them by the support posts 18 that are set

20 up on one of the shells. If any external force acts
on the case 10, therefore, the case and the conponents
therein can be prevented from bei ng damaged. Wth use

of the support posts 18, screwed portions between the
shel s 10a and 10b can be redused 4 n nunber, and 25
assenbl ability and maintainability can be inproved.

The present invention is not limted directly to the
enbbdi mabbddesicrinbedddlfd\ee), fanths twa ttagro =y tiayy 1Brom
be enbodied in nodified forns wi thout departing from

t hetbeopeope opi sipt rdft toife tihey émtvieort.1 dFur t Hrgther,
various inventions may be nmade by suitably conbining a
pl ulValriLeRsofi NYEMmIc et adeHer in@@é by conrfedtlivorraiiqinigg a
t he foregqing enbodi nent. For exanpl e, sone of the ,
conPoHERt S tc Odr FOHE NG e FeFE GGy IEnsedinms it Grayith
be itted. Furthernmore, conponents accarding to

di P OFent “EA5GaCTERLE T e ol AT edmTed ! 1571e

thecg gggg%gta%%%%%&%%?ﬁgpiﬁﬁzggngggﬁggg%$ﬂ¥¥£§5ent may

portio the clanp _
thr 84aBriek et 82 mAl kI ARIIN el bm NI o iRy F

formed of slits 90 that open in the iInner periphera

edg@ i @ et-Be tC leai dilee t44 mads veh Wb ihdd Gs GedtAtid.
notch portion 84 is not limted to the shape of a 15

circul ar 1ar e Heuterbyd ik rdf RBeQIR] Hwrs. e engaging

nunber of engagi ng portions or notch portions is not
portions of the clamp ring 44 are formed of the
through holes 82. Alternatively, however, they may be
formed of slits 90 that open in the inner peripheral
edge of the clamp ring 44, as shown in FIG. 8. Each
notch portion 84 is not limited to the shape of a
circular arc but may be of any other shape. The
number of engaging portions or notch portions is not
limited to four but should only be two or more.

The number of magnetic disk(s) or head(s) is not

limited to one but may be increased as required.
Further, the size of the magnetic disk used is not

limited to 0.85 inch but may alternatively be 1.8 or

2.5 inches.
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limted to four but should only be two or nore. The

nunber of magnetic disk(s) or head(s) is not Ilimted
to one but may be increased as required. 20 Further,
the size of the magnetic disk used is not Ilimted to

0.85 inch but may alternatively be 1.8 or 2.5 inches.
19 WHAT IS CLAIMED IS: 1. A disk drive unit
conprising: a spindle notor haw¥i ng a pivot and a
substan- tially cylindrical hub which is rotatably
supported on 5 the pivot and constitutes a rotor; a
di sk- shaped recordi ngikh®di Ush ELATMEDcOExi ally on the
hub; and an annul ar cl anp nmenber which is fitted on an
end por fi-on Aot iskke dhnily eamidh ivolaspiriies imezor di ng
medium 10 the clanp nmenber having an inner periphera
edge fi &t 68166 LlenMOCeT hgeriingher &1 Ve fadxk fsultan-
hub, ,a_plurality of engaging portions spaced in the

ci rE&ﬁ%EVeﬁWéPdéﬁlFé&t gb‘?? f“’%lérc@oflsaﬁ@ Yo Syypported on

engaging.a renoving tool, and _a plurality of notch is
por?ggnglv-lcﬁngrggpgg&ggtgﬁoﬁgr%ﬁgﬁ’nner peri phera

edge bet n &h [ it n f,| ;
bet ween }éﬁglisz(ngrh% e?i?%é%rog?{lg{@gg%o %?cﬁ%ﬁdp ma%solearlly
andohhenh@utgh; Pahipheral surface of the hub. 2. A disk

drive unit according to claiml, 20 wherein each of
the engagnn@npentairors ahgs renddd¥OudHich is fitted on an end

portion of the hub and holds the recording medium,
the clamp member having an inner peripheral edge
fitted on an outer peripheral surface of the hub,
a plurality of engaging portions spaced in the
circumferential direction thereof and capable of
engaging a removing tool, and a plurality of notch
portions which are formed along the inner peripheral
edge between the engaging portions and define gaps
between the inner peripheral edge of the clamp member
and the outer peripheral surface of the hub.

2. A disk drive unit according to claim 1,
wherein each of the engaging portions has a through
hole formed in the clamp member.

3. A disk drive unit according to claim 1,
wherein each of the engaging portions has a slit
formed in the clamp member and opening in thé inner
peripheral edge.

4, A disk drive unit according to claim 1,

wherein three or more said engaging portions are
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hole formed in the clanp nenber. 3. A disk drive unit
according to claiml1l, wherein each of the engagi ng
portions has a slit formed in the clanp nmenber and
opening in the inner 25 peripheral edge. 4. A disk
drive unit according to claim1, wherein three or
nore sai d engagi ng portions are 20 arranged at equa
di stances in the circunferentizal -direction of the
clanmp nmenber. 5. A disk drive unit according to claim
1, wherein the notch portions are as many as the
engagiragged pareqoad andtaneear iangeed alitreyundieelentwidlh
t he engaging portions in the circunferential direction
of dtimecthianpofether clé@mpAmémblerdri ve unit according
to claim1, wherein the notch portions and the
engaglng5porﬁ|@n§k B0 ixee Unddatead oydimet riccatladimilh
respect to a rotation center of the hub. 7. A disk
dri VBeHRiiD AB8€0PEILRY POTELQNS Bre @WeerEiny éfchhsf q@ging
notch portions has the shape of a circular, arc and

t haP°p FPnSfaﬂﬁeaﬁSt@ﬁrBBBFdoﬁl%ﬁFERtf A § A% dest

apart fromthe inner Rer i heral_ surface 4%feé§13£;of

si t aAPadThel PRAy BECweEn 1o CAdICHEERTE ené&&&gu

por tiL,ansq 4f drive unit according to claiml,
urther cg rﬁgﬁﬁg%a fluid bearing which is provided

6. A disk drive unit according to claim 1,
wherein the notch portions and the engaging portions
are located symmetrically with respect to a rotation
center of the hub.

7. A disk drive unit according to claim 1,
wherein each of the notch portions has the shape of a
circular arc and that part of the notch portion which
is kept widest apart from the inner peripheral surface
of the hub is situated halfway between two adjacent
engaging portions.

8. A disk drive unit according to claim 1,
further comprising a fluid bearing which is provided
between the pivot and the hub and supports the hub for
rotation.

9. A disk device comprising:

a case;

a disk drive unit according to claim 1 located in
the case;

a head which processes information for the

recording medium; and



20 between the pivot and the hub and supports the hub
for rotation. 9. A disk device conprising: a case; a
di sk drive unit according to claim1 |located in 25
the case; a head which processes information for the
recordi ng nmedium and 21 a head actuator which is
provided in the case, supports the head for novenent,
and noves the head wth respect t-0 the recording

medi um 10. A di sk device according to claim9,
wherein 5 the case is opposed to the hub and has

t hrough hohesid iyteud mhirdlera ijd @ rfoari dedppiar tiieg ddwse,
hub from outside the case can be passed. 11. A disk
devisaepacter diheg hieadclfairm®,venleertei mndeactves thee head
engagi ng portions has a through hole 10 forned in the
cl anpthembepect? toAtdies kegovidd@gaoeosiddimg to cl aim 9,
wherein each of the engaging portions has a slit
formed i A0the? Eigrp deshitss aneP ey g A ale Imrdrerein

eri pheral edge.
P tge case i% opposed to the hub and has through holes

through which a jig for supporting the hub from
outside the case can be passed.

11. A disk device according to claim 9, wherein
each of the engaging portions has a through hole
formed in the clamp member.

12. A disk device according to claim 9, wherein
each of the engaging portions has a slit formed in the

clamp member and opening in the inner peripheral edge.



