‘DESCRL PTI ON Di sk Apparatus TECHNI CAL FIELD The present invention relates to
a” di sk apparatus which has a 5 vi brati on-suppressing unit for
suppressing the self-vibration due to unbalance of a disk as a recording
. medium and quﬁkpgrstable recordi ng and repl ayi ng. - BACKGROUND ART I n
recent years, the data-transferring speed of disk apparatuses, 10 which
record and replay data, such as CD RQV drives d CD-R drives, is getting
faster and faster. The high-speed dat BESCRAET. i ng needs hi gh- speed disk
rotation. Many of conventional disks are unbal anced di sks which have a bias
I n mass bal ance due to factors such as their thickness unevenness. The

rotation of such disks at a high speedq. robl ens, for 15 exanpl es, as
follows: the self-vibration of the dﬁgﬁgﬁgﬁg d by their unbal ance force

and transmtted to the whol e apparatus, so the data cannot stably be
repl ayed, or the vibration make noi ses or shorten the span of life of the

rotor,and, further when there | ardrysereatimeng) de 2 computer, L he
The present invention relates to a disk apparatus which has a
5 vibration-suppressing unit for suppressing the self-vibration due to
unbalance of a disk as a recording medium, and enables stable recording
and replaying.
cfe BACKGROUND ART
In recent years, the data-transferring speed of disk apparatuses,
10 which record and replay data, such as CD-ROM drives and CD-R drives, is
getting faster and faster. The high-speed data transferring needs high-
speed disk rotation. Many of conventional disks are unbalanced disks
which héve- a bias in mass balance due to factors such as their thickness
unevenness. The rotation of such disks at a high speed has problems, for
15 examples, as follows: the self-vibration of the disks is caused by their
unbalance force and transmitted to the whole apparatus, so the data
) cannot stably be replayed, or the vibration make noises or shorten the
span of life of the motor, and further, when there is a drive unit inside a
computer, the vibration is transmitted to peripheral instruments to give |
20 bad influences to them. Therefore, the high-speed data transferring by
the high-speed disk rotation needs the suppression of the self-vibration
due to unbalance of the disk. Thus, various measures are taken to cancel
the unbalance.
Hereinafter, an explanation is made on a conventional disk

25 apparatus which has a function to cancel the unbalance.
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20  bad infTuences to them Therefore, the high-speed data transferring by
ttie hi gh-speed di sk rotation needs the suppression of the self-vibration
due to unbal ance of the disk. Thus, various neasures are taken to cancel

t he unbal ance. 9%% Lnafter, an explanation is nade on a conventional disk
25  apparatus Ich has a function to cancel the unbal ance. Fig. 4is a

perspective of a disk apparatus as provided with a bal ancer, to cangel the
unbal ance. The nuntf@g-‘*ls'amﬁphl'é@f&@S%RPP%%@P%WQ@@M%&EPW
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linear movement by function of a light-pickup driving system 5, whereby
the light-pickup 3 is frictionally moved in a radial direction of the disk 1.

These mechanical systems above are all mounted on a subbase 6, which is

connected to a main base 8 through an elastic insulator 7 of iow stiffness

€39 10 wherein the insulator 7 attenuates the vibration as transmitted from

outside. The disk 1 is rotated by being interposed between the turn table 9

and a clamper 10, both of which rotate in one body with the spindle

motor 2. The resonance frequency of the vibration of the subbase 6 due to

the deformation of the insulator 7 during the high-speed rotation of the

15 disk 1 is set to lower than the frequency of the high-speed rotation of the
disk 1. |

Fig. 5 is a section of the vicinity of the spindle motor 2, showing

details of a balancer as fitted in one body with the clamper 10 of the above

disk apparatus. A yoke 11, which is a magnetic matter and is made of a
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20 metal, is fixed on the turn table 9 so as to be rotated in one body with the
spindle motor 2. The clamper 10 contains a magnet 27, and the disk 1 is
interposed by magnetic adsorbing force of magnetic flux, as ge‘néi-ated
between the magnet 27 and the yoke 11, so that the disk 1 can be rotated in
one body therewith. Usually, the magnetized face 28 of the magnet 27 is

25 magnetized in dipole in view of both the easiness in the production
prdcess and the simple usage. The number "15" is a back yoke of a

metallic magnetic matter and is fixed by adsorption onto an
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outside. The disk 1 is rotated by being interposed between the turn table 9
and a danper 10, both of which rotate in one body with the spindle motor 2.
The resonance frequency of the vibration of the subbase 6 due to the
def-ormation of 519%(&”5‘“ ator 7 during the high-speed rotation of the 15
disk 1 is set ?o ower than the frequency of the high-speed rotation of the
disk 1. Fig. 5 is a section of the vicinity of the spirndle nmotor 2, show ng
details of a banmagnetized face29iof the magnetRT Hot inderrepbanagoetie flwe ashove
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matter and is Gigedulihg?lRPIdspie@ YoRatidn Zespectively, being shown separately
into right and left portions of the drawing figure. These balancer-
constituting parts are mounted on the subbase 6, which is connected to
the main base 8 through the insulator 7. As is aforementioned, the
€3 10 resonance frequency of the vibration of the subbase 6 due to the
deformation of the insulator 7 during the high-speed rotation of the disk
1 is set to lower than the frequency of the high-speed rotation of the disk
1.
Fig. 6 is a view showing that the unbalance is canceled during the
15 high-speed rotation of the disk by the movements of the globes 13 as
provided inside the clamper 10, and this fig. is a section of the clamper 10
as viewed from upward.
Referring to Fig. 5 and Fig. 6, explanations are made about the
5Ty condition of the globes 13 during the low-speed rotgtion of the
20 unbalanced disk 1, and about the cancellation of the unbalance of the disk
1 during the high-speed rotation thereof.
As to the CD-ROM drive, the disk 1 is usually rotated at a high speed
(about 4,200 rpm at maximum in the 8-time speed mode) to achieve a fast
data-transferring speed when reading data. On the other hand, for
25 example, as to the audio play, the disk is usually rotated at a standard
speed (about 200~500 rpm). Thus, there coexist the high-speed rotation

area, such as data read, and the low-speed rotation area, such as audio



"98166PCT unmagneti zed face 29 of the magnet 27 to intercept magnetic flux
as | eaked from.other than the magnetized face 28, thus enhancing the

ef ficiency of the sucking force to the disk 1. The danper 10 contains at

-l gast two magngidpc! obes 13 possible to tunble. The nuribers "13a" and 5
"13b" synbolize positions of the globes 13 during the high-speed rotation
and during the | ow speed rotation respectively, being shown separately into
ri ght and Iefﬂﬂﬁbrtions of the drawing figure. These bal ancer- constituting
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10, and this f1g. TS a section o danper
the subbase 6 to rotate while swinging at a rotational frequency of the disk

1. Because, as is aforementioned, the resonance frequency of the
vibration of the subbase 6 is set to lower than the rotational frequency of
the disk 1, the direction of the displacement of .the subbase 6 is always

__) 10 opposite to the direction of the unbalance force. Therefore, upon the at
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least two globes 13 as provided inside the clamper 10 so as to be tumbled,

there operates the movement force 22 that is the resultant of the
centrifugal force 19 with the resistant force 21 from a tumbling face 20

- where the globes 13 are pressed to be tumbled. As a result, the globes 13

15 moves in a direction getting away from the swinging-rotation center 23,
and assemble in a direction opposite to the direction of the unbalance

force 18, and finally, the amount of the unbalance of the disk 1 is canceled

owing to the total mass of the assembled glbbes 13a.

k)

On the other hand, in the low-speed rotation area such as standard

20 speed, the centrifugal force 19 of the globes 13 is so insufficient that the
globes 13 are not pressed to the tumbling face 20, and the placing of the
globes 13 therefore becomes unstable, thus making unnecessary noises,

such as tumbling sounds of the globes 13, frictional movement sounds
between the globe 13 and an inner-face part of the clamper 10, and sounds

25 of collision between the globes 13. To prevent them, the globes 13 are
made of metallic magnetic matters. Furthermore, the leaked magnetic

flux 24 of the magnet 27, or the magnetic flux 25 from the magnetized face
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‘as vi.ewed fromupward. Referring to Fig. 5 and Fig. 6, explanations are
made about ,the condition of the globes 13 during the | ow speed rotation of
t he 20 unbal anced di sk 1, and about the cancellation of the unbal ance of
the disk 1 durghfggl,ﬁe hi gh-speed rotation thereof. As to the CD-ROM drive,
the disk 1 is usually rotated at a high speed (about 4,200 rpm at maxi num
in the 8-tine speed npde) to achieve a fast data- transferrlng speed Wnen

readi ng data. 8nta ﬂ@e baek yokarkp, is é\ﬂ]I_ZB to allewihe outer periphery 26 of they,
T T
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5 However, the above constitution has the below-mentioned
problems when the rotation of the disk 1 is rapidly shifted from the high-
speed rotation to the low-speed rotation.
As to some of CD-ROM disks, generally, there coexist data and audio
in a disk. When such a disk is replayed, there occurs a pattern in which

Pgiy-1

2 10 just after reading data at a high speed, the number of rotations is dropped
to the standard one to replay the audio. That is to say, the disk is rapidly
shifted to a low speed when being rotated at a high speed, and just
thereafter, the audio play must be carried out.

As is aforementioned, during the high speed, the globes 13 are

15 rotated in one body with the clamper 10 while being pressed to the
tumbling face 20 to cancel the unbalance of the disk 1. However, when
the number of rotations drops to a predetermined one, the centrifugal
force to operate upon the globes 13 is so insufficient that the globes 13 are
adsorbed by the outer periphery 26 of the magnet 27 or by the back yoke 15

l",’.
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20 due to the function of the leaked magnetic flux 24 of the magnet 27 or the
function of the magnetic ﬂﬁx 25 from the magnetized face 28 to the back
yoke 15. However, as is aforementioned, the magnetized face 28 of the
magnet 27 are magnetized in dipole. In the case | of this dipole
magnetization, there are characteristics in that the leaked magnetic flux

25 24 is large, while the magnetic flux density of the magnetic flux 25 is
small. Therefore, when the disk 1 is shifted from the low-speed rotation
to the high-speed rotation, the globes 13 are difficult to separate from the



‘the gravity center 17 of the disk 1, and its operating direction rgtates
along 5  with the disk 1. This unbal ance force 18 deforns the insulator 7
to cause the subbase 6 to rotate while swinging at a rotational frequency
of the disk lggidgpepuse, as is aforenentioned, the resonance frequency of
the vibration of the subbase 6 is set to |ower than the rotational
frequency of the disk. 1, the direction of the displacenent of the subpase 6
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such as standard 20 speed, the centrifugal force 19 of the gl obe

so i nsuffici ejuost aftet réddinglddtad 1Bigir—?él5d ratationcthel globle 18 Wb ladsorbete 20,
and the placing of the gl obes 13 therefore becones unstable, thus making
unnecessary oy the puter periphery 26 of the magnet 27 after the initiation of the audio

data reading, because of the above characteristics of the difficulty in
€7 10 separation and adsorption of the globes 13. The impact during this
adsorption is transmitted to the disk 1, thus causing the induction of read
errors.
In addition, as is shown in Fig. 6, when the own weight of the globe
13 is larger than the centrifugal force 19, operating upon it, in the low-
15 speed rotation area in the case of using the disk apparatus in a
perpendicular attitude, the clamper 10 in Fig. 5 is rotated in a state where
the globes 13 are adsorbed by the outer peripheral portion of the magnet
27, so there occurs the unnecessary noises, as is shown in Fig. 6, such as

Ty tumbling sounds of the globes 13 and sounds of collision between the

l.'\

20  globes 13, thus damaging the quality of goods.
DISCLOSURE OF THE INVENTION
OBIECT OF THE INVENTION
- Considering the above-mentioned problems, an object of the present
invention is to provide, in a disk apparatus which has the
25 aforementioned balancer mechanism, an improvement wherein, during
the high-speed rotation or during the rapid shifting of the number of

rotations or even in the case of using the disk apparatus in a



‘such .as tunbling sounds of the globes 13, frictional novenent soundé$
between the glaobe 13 and an inner-face part of the clanmper 10, and sounds
25 of collision between the gl obes 13. To prevent them the gl obes 13
are made of netggdckper Magnetic matters. Furthernore, the | eaked magnetic
flux 24 of the magnet 27, or the magnetic flux 25 fromthe nagnetized face
4 28 to the back gpke 15, is utilized to allow the outer, g‘gri pthef 26 of
the magnet 27 q@erppadisadar gditudestheplacing of ghe glohes lﬁrﬁéa@ﬁla doifgcilitate
stabilize their_placing in thg ositjqgns of-the gl.obes 13b, thus éareve ting
the occurrence the ERAVERSRE OfnEhe sglabesnothuss inBibiting  the, oeurrengee Choye
constitution has the bel ow-nentioned probl ens when the tot eﬁsi on.of. t he di sk
1 is rapidy sHEESTREMNPIFEs mrgﬂ‘-e_'Q%élSBelm FHeTS f‘{rm& G SPLRuRE Up
rotation. As tq _sone .of . di sks, generally, there coexist data and
audio in a di S&_ro%rﬁﬂngdgau I sk is replayed, there occurs a pattern in

whi ch 10 d5j UStSMK\ewmmﬁON gh speed, the nunber of- rotations

i s droppe
To solve the above problems, a disk apparatus according to the

present invention comprises: a balancer, which is set to rotate in one body
with a fitted disk and has a hollow ring-shaped part containing a

magnetic matter; and a magnetic-field-generating means for holding the

10 magnetic matter by suction. This disk apparatus further comprises at
least one of the following constitutions (a) and (b):

(a) that: the magﬁetic—ﬁeld—generating means includes a magnet, and
the outer periphery of the magnet is an inner wall of the hollow ring-
shaped part, and the disk apparatus further comprises an obstacle means

15 for preventing the magnetic matter from directly contacting the magnet;

(b) that the disk apparatus further comprises a guide groove for

guiding the movement of the magnetic matter in a lower face of the

hollow ring-shaped part.
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The inclusion of the above constitution (a) or (b) reduces the impact

Aidl
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20 as given by the collision of the magnetic globes with the tumbling face or
the vicinity of the outer periphery of the magnet during t'hg,_ spinning—up
or the rapid shifting of the number of rotations of the disk.

Even if the initiation of the audio data reading overlaps with the
impact due to the collision of the globes when the high-speed rotation is

25 rapidly shifted to the standard-speed audio play in the disk apparatus
involving the use of the magnetic globes as the means of canceling the

unbalance force of the disk, the impact due to the collision of the globes is



%0 the standard one to replay the audio. Thatfis to say, the disk is
rapidly shifted to a | ow speed when being rotated at a hi gh speed, and just
thereafter, the audio play nmust be carried out. As is aforenentioned,
dyring the higﬁn&%ﬁﬁd’ the gl obes 13 are 15 rotated in one body with the
cl anper 10 while being pressed to the tunbling face 20 to cancel the

unbal ance of the disk 1. However, when the nunber of rotations drops to a
predet er ni ned teducedhbycihet afofempentioned eobstaclp emeants opguitieegmlovieg solthei s
so insufficient that the globes 13 are adsorbed by the outer periphery 26
of the magnet dugtion of eormsunchasreadserrors candegpreyented te naryoutatablee

| eaked magnetic flux 24 of the magnet 27 or the function of the nmagnetic
flux 25 fron1tﬁﬂﬂﬁ§gnetized face 28 to the back yoke 15. However, as is

af orenenti oned _ | he 27 are magnetized in
di pole. In t helX , ere are characteristics

in that t | eaked netj c flux 24 i -ia e, Mile the magnetic flux
density 01tge t he mgkﬁ&g@aﬁeﬁxs%ei g%ﬂﬁmﬁﬁ%‘ﬁégpgthwgﬁs eméfpgsoll “i“?b
shifted fromt W\ S . r ' e Nhigh-speed r.atatien, _t gbes
13 are diffi CUP%P {ag%s%pg;rﬁg ee%f%##%ntégéﬂ% cﬂaﬂrmgg’. fncﬂen&al?y, as"'fo gtlhe
constitution of the embodiments of Figs. 1~3, the same components as

those of the conventional appafatuses of Figs. 4~6 are given the same
‘numbers as those for the conventional apparatuses.
10 (Obstacle Means):
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Fig. 1 shows a first embodiment of the present invention. The
number "13" is a globe of a metallic magnetic matter, a plurality of which
are placed in the clamper 10 so that they can be tumbled to cancel the
unbalance of the disk 1. The number "13a" shows a position of a globe 13 |

15 in a high- or low-speed rotation, and the number "13b" shows a position
of the globe 13 at a stop. The number "27" is a magnet, of which the
magnetized face 28 is magnetized in dipole, and the disk 1 is interposed
between the magnet 27 and the turn table 9 by forming a magnetic path

g toward the yoke 11 and thus sucking the yoke 11. The number "35" is a

20 rib as provided in the outer periphery of the magnet 27, and is a obstacle
means to prevent the magnetic globes 13 from directly being adsorbed by
the magnet 27. The number "24" shows magnetic flux as ieaked from the
magnet 27.

As to the first embodiment of the present invention with the above

25 constitution, explanations are made about what mechanism is made
when the disk 1 is rotated at a high speed or when the number of

rotations is rapidly shifted. As is shown in Fig. 6, if the disk 1 exhibiting



‘out er., peri phery 26 of the magnet 27. Inversely, when the disk 1 is shifted

fromthe high-speed rotation to the | ow speed rotation, the outer periphery

26 of the magnet 27 is difficult to adsorb the gl obes 13, because the

gl obes 13 do nojggpeprate fromthe tunbling face 20 unless the 5

centrifugal force 19 to operate upon the gl obes 13 becones considerably

smal | . When, as is aforerrentloned the disk is shifted to the audio play

just after readwhiplaneed W@l@b@eﬁ?@t@ﬁ@ﬂ sueh agidabe readingrie retated bed

by the outer perlphery 26 0 the gnet 27 after the initiation of the

audi o data readth®gce °6¢et é"‘é@oﬂ@ %mg@g-gptag:tqrbgelttﬁr operates upoR t y
obes 13.. The i npact g this
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where the gl obesnBalance RIS Hed Ment Bota®el §8 RS 'bBH?’ Wlﬂpcﬁlé'&ﬂnﬁ;ert 16,

magnet

whereby the unbalance of the disk 1 is canceled.

On the other hand, when the number of rotations is rapidly reduced

“from the high speed, the magnetic globes 13 collide at a fast speed from

EE 10 the tumbling face 20 toward the rib 35 as provided in the vicinity of the
outer periphery of the magnet 27. However, the impact to the rib 35 and

the unnecessary noises are largely lessened when compared with the case

where the magnetic globes 13 are directly adsorbed by the outer periphery

15 with the case of the direct adsorption of the magnetic globes 13 by the
magnet 27, error-inducing factors such as servo slipping can lafgely be
reduced. Furthermore, the magnetic globes 13 are adsorbed in a position
apart from the outer periphery of the magnet 27 by the thickness of the rib |

)

35 existing therebetween, so the magnetic globes 13 are more difficult to

oy
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20 magnetize than the case where they are directly adsorbed by the outer
periphery of the magnet 27.
(Globe-Moving Groove):
Figs. 2 and 3 show a second embodiment of the present invention.
Fig. 2 is a detailed section of a balancer, and Fig. 3 is a section of the
25 inside of the clamper 10 as viewed from upward. The number "37" is a
‘globe-moving groove to guide the movement of the globes 13 when the

rotation of the disk 1 is rapidly shifted from the high speed to the low



27, so there occurs the unnecessary noises, as is shown in Figs 6, such as
tunbl i ng squnds of the globes 13 and sounds of collision between the 20

gl obes 13, thus damaging the quality of goods. DI SCLOSURE OF THE | NVENTI ON
OBJECT OF THE JhbsbF! ON Consi dering the above-nentioned problenms, an object
of the.present invention is to provide, in a disk apparatus which has the
25 af orenenti oned bal ancer nechani sm an i nprovenent wherein, durlpg.the
hi gh- speed r ot gpeeshon fragathe Jownhspeedotaithehhigh speed;; whichrgrobee ipinade it i ons
or even in the case of using the disk apparatus in a 6 per pendi cul ar
attitude, the thelowey @Feﬂﬁghgldﬁ;aﬁer 405 tThs globevmewvingsgioove A7erunsefrom
novenment of the gl obes, thus inhibitia? t he occurrence of unnecessary

noi ses or the e peripheral side tguthe,gutarcpepphenal side in the e ef a
| nduced. 5 \§gll¥'¢\a/>% Ror gfair-gl_lEaln Eﬂhg\,' along a tangent direction of the outer

5 periphery of the magnet 27 on the inner peripheral side and along a
tangent direction of the inner periphery of tfite tumbling face 20 on the
outer peripheral side.

As to the second embodiment of the present invention with the

above constitution, when the disk 1 is rotated at a high speed, the globes

‘::79 10 13 are floated by the function of the outermost siope 38 of the globe-

moving groove 37 and rotates in one body with the clamper 10 while

being pressed onto the tumbling face 20 (left side of Fig. 2). When the

rotation of the disk 1 is rapidly shifted from the high speed to the

standard speed, the globes 13 attempt to continue rotating along the

15 tumbling face 20 due to inertia of their rotation, but the globes 13 enter

the globe-moving groove 37 due to their own weights. Then, the globes

13 are induced into the globe-moving groove 37 to rapidly approach the

inner peripheral side along this groove, and are then adsorbed by the
magnet 27 (right side of Fig. 2).

20 In this case, in comparison with a flat moving face in the
conventional apparatus of Fig. 5, the gloBes 13 can rapidly move, and the
timing of the collision of the globes 13 with the magnet 27 can be set to
earlier than the initiation of the audio data reading, so errors due to the
impact during the adsorption can be prevented from occurring.

25 - Furthermore, in the spinning up, the globes 13 move along the
globe-moving grdove 37 to collide in a tangent direction of the tumbling

face 20. Therefore, in comparison with the collision in a radial direction

10



s;To sol ve the above problens, a disk apparatus according to the present
i‘nvention conprises: a balancer, which is set to rotate in one body with a
fitted disk and has a hollow ring-shaped part containing a magnetic matter:
and a magneti Ggfd.gdd- gener ating nmeans for holding the 10 magneti c. mat t er
by suction. Thi's disk apparatus further conprises at |east one of the
followi ng constitutions (a) and (b): (a) that: t he

magnet i c- f i el dikgeireotherrepsesidhe imprchdes be Wssedatmatmucbdtﬁromr%er y
of the nmagnet is an inner wall of the hollow ring- shaped part, and t

di sk appar at ughe indugtion, @frerzers sueobe the| impacinin the spipRing aip-6ann et he
magnetic matter fr irectly contacting the magnet; (b) that the disk
appar at us furtﬁ\’é’rprﬁﬁﬁgrl ses a gui de groove for guiding the novenent of the

el usi on of t he above. coRRIEF RERFRIETIN @%ﬁl‘lﬂ%ﬁ?@%ﬁﬁﬁ B pact 20 as
i cinity S the LL fgr 18 %%‘”eré@%% RE ok SRRl de el ST Mol OPT R e
[ttt on of A S§nglo AT BRI O el ient MERAER o 1he
col lision of the legpﬁﬁsmgi&et !?&tﬂirﬂbf e Qikinity If i spidle motor of a disk
apparatus according to another embodiment of the present invention.
Fig. 3 is a horizontal section of an arrangement structure of a globe-
2 10 moving groove.
Fig. 4 is a perspective of a conventional disk apparatus.
Fig. 5 is a side section of the vicinity of an spindle motor of the
conventional disk apparatus having .a balancer.
Fig. 6 is a horizontal section showing the function of the balancer in
15 the conventional disk apparatus.
INDUSTRIAL APPLICATION
As is mentioned above, as to ‘the disk apparatus according to the
present invention, the iﬁ;pact due to the collision of the magnetic globes

during the rapid shifting of the number of rotations can be reduced, so

20 errors, such as read errors and spinning-up time over, can be prevented
from occurring. And further, the magnetic globes have a structure
difficult to be magnetized by the magnet, so they stably move to cancel the
unbalance; thereby enabling the realization of a disk apparatus which can
stably replay and record data.

11



325 ..rapidly shifted to the standard- speed audio play in the di sk apparatus
|nvoIV|ng the use of the magnetic gl obes as the neans of canceling the
unbal ance force of the disk, the inpact due to the collision of the gl obes

is 7  reducesidsyct he aforenentloned obstacl e neans or gui de groove, so
the induction of errors such as read errors can be prevented to carry out
stabl e replay. DETAI LED DESCRI PTI ON OF ENTI ON 5 Herei nafter,
sonme of the enbodi ments of the present on are explained while

referring to the drawings. Incidentally, as to the constitution of the
enbodi ments of Figs. 1~3, the sane conponents as those of the conventional

Convent | onal _appar bt usAciek febaifler 8ra g BEIERE HIRRAs Bt 10 Htate

enbodi ment  of {heur %ayl V\hwec{]tﬁﬂed E{mz aﬂabﬁas alaxon&wanag%péd Gpart
metallic nmagnetic matte a plurality of which

containing a magnetic matter; and a magnetic-field-generating means for

5 holding the magnetic matter by suction; _
| wherein: the magnetic-field-generating means includes a magnet;
and

the outer periphery of the magnet is an inner wall of the

. hollow ring-shaped part;
10 with the disk apparatus further comprising an obstacle means for

preventing the magnetic matter from directly contacting the magnet.

2. A disk apparatus, comprising: a balancer, which is set to rotate
in one body with a fitted disk and has a hollow ring-shaped part
containing a magnetic matter; and a magnetic-field-generating means for

15 holding the magnetic matter by suction; |
with the disk apparatus further comprising a guide groove for

guiding the movement of the magnetic matter in a lower face of the

.'.‘-3.
X
-
=

hollow ring-shaped part.

O
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.are placed in the clanper 10 so that they can be tunbled to cancel the
Uhbal ance of the disk 1. The number "13a" shows a position of a globe 13 15
in a high- or | owspeed rotation, and the number "13b" shows a position of
‘'t hbe gl obe 13 %mgéltop. The nunber "27" is a nmagnet, of which the

magneti zed face ?3 is magnetized in dipole, and the disk 1 is interposed
bet ween the magnet 27 and the turn table 9 by form ng a magnetic path
toward the yoke 11 and thus sucking t ABSTRAQT. The number "35" is a 20
rib as provided in_the outer periphery of the nagnet 27, and js a ob% acl e
means to prevent tHee pagsentiavgnEpnsproyides s diskeapparabes whigh@nneldbly t he

27"A5 o't ho TRRE AR B BoR, ALCBAchY fad JehRRBEE of EAE iRk, SUBUS 25
Grok 1 i 1 oi AREB-spetoretafot B Hisdet naneCRBaR oR e PR, Retiifthd °
rapidly spifteg gé%sria EFRNRS b ifdbke @n:oféc, shOf af'reka %rﬁ))i-g,' @ﬁﬁh@ $né rapid

shifting of the number of rotations. This disk apparatus comprises: a

balancer, which is set to rotate in one body with a fitted disk 1 and has a

hollow ring-shaped part containing a magnetic matter 13; and a magnetic-
field-generating means for holding the magnetic matter 13 by suction;

’*2:',3 10 wherein the magnetic-field-generating means includes a magnet 27, of
which the outer periphery is an inner wall of the hollow ring-shaped

part. This disk apparatus further comprises an obstacle means, such as a

rib 35, for preventing the magnetic matter 13 from directly contacting the

magnet 27, or further mmpﬁses a guide groove in a globe-moving face,

15 whereby it is possible to prevent unnecessary noises from occurring, and
reduce the impact during the collision of the magnetic globes 13, and

further prevent the magnetization operation of the magnet 27 upon the

magnetic globes 13.

13



;. 98166PCT unbal ance during the high-'speed rotation such as data reading is
rbtated, the gentrifugal force 19 from.theisw nging-rotation center

oper at'es upon the globes 13, whereby the gl obes 13 are pressed onto the
tunbling face 20 to nove while tunblin and then assenbles in a direction
opposite to 5 t he unbal ance directi &fé)lf the disk 1 to stop where

bal anced wi th the unbal ance force, and then rotates in one body wth the
cl anper 10, whereby the unbal ance of the disk 1 is canceled. On the other
hand, when the nunber of rotations is rapidly reduced fromthe high speed,
the magnetic globes 13 collide at a fast speed from 10 the tunbling face
20 toward the rib 35 as provided in the vicinity of the outer periphery of
t he magnet 27. However, the inpact to the rib 35 and the unnecessary noi ses
are largely | essened when conpared with the case where they netic gl obes
13 are directly adsorbed by the outer periphery of thgqmagn Because the
inpact is largely | essened when conpared 15 wth t cag f the direct
adsorption of the magnetic gl obes 13 by the magnet@®7 jerrdk-j nduci ng

factors such as servo slipping—an |argely be reducsd \JFurtih&y nore, the
magneti c gl obes 13 are adsorbed NKBR position apagrt f out er
peri phery of the magnet 27 by tgg tyhi ckness of t ri
t;— ~
-
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35, exi sting therebetween, so the magnetic gl obes 13 are nore difficult to

20 magneti ze than the case where they are directly adsorbed by the outer
peri phery of the magnet 27. (d obe-Myving Goove): Figs. 2 and 3 show a

second.enbodi nent of the present inventi Fig. 2 is a detailed section of
a balancer, and Fig. 3 is a section of ¢ 25 i nside of the clanper 10 as

viewed fromupward. The nunber "37" is a gl obe-noving groove to guide the
novenent of the gl obes 13 when the rotation of the disk 1 is rapidly
shifted fromthe high speed to the low 9 speed or fromthe | ow speed to
t he hi gh speed, which groove is made in the |lower face of the clanper 10.
The gl obe-novi ng groove 37 runs fromthe inner peripheral side to the outer
peri pheral side in-the formof a vortex or spiral, and further, along a
tangent direction of the outer 5 peri phery of the magnet 27 on the inner
peri pheral side and along a tangent direction of the inner periphery of the
tunbling face 20 on the
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‘out er, peri pheral side. As to the second enbddi mrent of the present invention
w th the above.constitution, when the disk 1 is rotated at a high speed,

t he gl obes 10 13 are floated by the function of the outernost slope 38
of the gl obe- noving groove 37 and rotaéig in one body with the clanper -10
whi | e being pressed onto the tunbling f 20 (left side of Fig. 2). Wen
the rotation of the disk 1 is rapidly shifted fromthe high speed to the
standard speed, the gl obes 13 attenpt to continue rotating along the 15
tunbling face 20 due to inertia of their rotation, but the globes 13 enter
t he gl obe-noving groove 37 due to their own weights. Then, the gl obes 13
are induced into the gl obe-noving groove 37 to rapidly approach the inner
peri pheral side along this groove, and are then adsorbed by the nagnet 27
(right side of Fig. 2). 20 In this case, in conparison with a flat
noving face in the conventional apparatus of Fig. 5, the globes 13 can
rapidly nove, and the timng of the collision of the globes 13 wth the
magnet 27 can be set to earlier than the initiation of the audio data
reading, so errors due to the inpact during the adsorption can be prevented

fromoccurring. 25 ikadithernDre, in the spinning up, the gl obes 13
nove al ong the.
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gl obe-novi ng groove 37 to collide in a tangent direction of the tunbling

-face 20. Therefore, in conparison wth the collision in a radial direction

410 li ke in other cases, the inpact can be suppressed to a nmuch |ess one,
and the induction of errors due-to the inpact in the spinning up can be
suppressed. BRI EF DESCRI PTI ON OF THELHEAMVNGS 5 Fig. 1 is a side

section of the vicinity of an spindle notor of a disk apparatus accordi ng
to an enbodi nent of the present invention. Fig. 2 is a side section of the
vicinity of an spindle notor of a disk apparatus according to another
enbodi nent of the present invention. Fig. 3 is a horizontal section of an
arrangenent structure of a gl obe- 10 nmovi ng groove. Fig. 4 is a
perspective of a conventional disk apparatus. Fig. 5 is a side section of
the vicinity of an spindle notor of the conventional disk apparatus having
a bal ancer. :

Fig. 4
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Fig.«6 is a horizontal

t he conventi onal

above,

shifting of the nunber of

di sk appar at us.

rotati ons ca

read errors and spinning-up tine over,

furt her,
t he magnet,

dat a.

magneti c-fiel d-generating nmeans for

Fig.5

r educed

t he unba

section show ng the function of the bal ancer
| NDUSTRI AL APPLI CATION As is nentioned
as to the disk apparatus according to the present invention,
i mpact due to the collision of the nmagnetic gl obes during the rapid

, Sso 20

| ance,
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such as
can be prevented fromoccurring. And
t he magnetic gl obes have a structure difficult to be magnetized by
so they stably nove to cance
the realization of a disk apparatus which can stably replay and record
98166PCT CLAIMS 1. A disk apparatus,
is set to rotate in one body with a fitted disk and has a hol | ow
ri ng-shaped part containing a magnetic matter;

a bal ancer,



"5 4. holding the magnetic matter by suction; wherein: the J
“magnetic-f,el d- generating means i ncl udes a magnet; and the outer periphery
of the magnet is an inner wall of the hollow ring-shaped part; 10

W th the disk apparatus further conprkjkﬁg an obstacl e neans for preventing
“the magnetic matter fromdirectly con ing the magnet. 2. A disk
apparatus, conprising: a balancer, which is set to rotate in one body with
a fitted disk and has a hoIIOM/ring-shaped.part contai ning a magnetic
matter; and a magnetic-fiel d-generating neans for 15 hol di ng t he
magnetic matter by suction; with the disk apparatus further conprising a
gui de groove for guiding the novenent of the magnetic matter in a | ower
face of the hollow ring-shaped part. 12

Fig. 6
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