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The present invention relates to a disc drive apparatus in which a
vibration damper is integrated. The vibration damper arrests self-vibration of
a disc due to unbalance of the disc per se. The disc is a medium used in a CD-
ROM drive apparatus or a CD-R drive apparatus. This vibration damper

allows the disc drive apparatus to record/reproduce data in a stable manner.

Background Art

A data transfer rate of a disc drive apparatus—recording/reproducing
data—employed in a CD-ROM or CD-R drive apparatus has recently become
higher and higher. This requires a disc to revolve at a higher speed.

In general, many discs have uneven thickness, which causes unbalance in
mass of the disc. When such a disc is driven at a high speed, the following

inconveniences are produced: Self-vibration is produced by unbalance force of
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the disc, and the vibration travels to overall apparatus, so that data cannot be

reproduced in a stable manner, and the vibration yieldé noise as well as shortens
the service life of the motor. When the disc drive apparatus is integrated into a
computer system, the vibration may travel to other peripherals and adversely
affect them.

At a higher data-transfer-rate by spinning the disc at a higher speed, i.e.
revolutions per minute (rpm), the self-vibration due to disc's unbalance is

desirably arrested. For that purpose, various measures have been proposed to



revol utions per mnute (rpn), the self-vibration due to disc's unbal ance is
.desirably arrested. For that purpose, various measures have been proposed
- to 2 cancel the unbal ance of the disc. The Japanese Patent Application Non-
Exam ned Publication No. H10-83622 proposes one of the neasures. A disc
drive apparatus having a conventional canceling function is described
hereinafter. 5 Fig. 5 is a perspective vidzew of a conventional optical disc
drive apparatus having a bal ancer to cancel the unbal ance of centrifugal
force at revolving the disc. Fig. 6 is a lateral cross section of the
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10 elements are arranged to function as described below:

Spindle motor 2 spins disc 1. Photo pickup 3 reads data recorded in disc
1 or write data into disc 1. Photo pickup driving system 5 comprises a rack and
a pinion. Driving system 5 transduces rotational motion of motor 4 into linear
motion of pickup 3. Motor 4 is used for driving the photo pickup. At this time,

15 driving system 5 moves pickup 3 in radial direction of disc 1. Spindle motor 2,
motor 4 and driving system 5 are mounted on sub-base 6.

Elastic isolator 7 damps vibrations and shocks coming from the outside of
the apparatus and travelling to sub-base 6. Sub-base 6 is mounted to main
base 8 with isolafor 7 in between. At a high rpm of disc 1, isolator 7 is deformed,

20  which produces a resonant frequency of sub-base 6. The resonant frequency is
set at a lower level than a rotating frequency of disc 1 driven at a high rpm, so
that the vibrations or shocks from the outside is damped by isolator 7.

In Fig. 6, ferromagnetic yoke 11 is fixed to turntable 9, and turntable 9

spins unitarily with spindle motor 2. Clamp 10 incorporates magnet 271.
25 Disc 1 is held by turntable 9 and clamp 10 due to magnet attraction between
magnet 271 and yoke 11, and is unitarily spun with turntable 9.

Polarized face 28 of magnet 271 is usually polarized two polarities (N and



In Fig. 6, ferromagnetic yoke 11 is fixed to turntable 9, and turntable 9
spins unitarily with spindle notor 2. C anp 10 incorporates magnet 271. 25
. Disc 1is held by turntable 9 and clanp 10 due to nagnet attraction between
magnet 271 and yoke 11, and is unitarily spun with turntable 9. Pol arized
face 28 of magnet 271 is usually polarized two polarities (N and 3 S poles
in pair), as shown in Fig. 7, for easy nhnufacturing as well as due to a
sinple application. On the other hand, back-yoke 15 made of ferromagnetic
substance is di sposed on non-pol arized face 29 of magnet 271. Back-yoke 15
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10 substance. Ball position 131 indicates its location at a high rpm, and
centrifugal force urges ball position 131 against outer wall 20 of hollow annular
section 14. In this condition, ball 13 at position 131 revolves. Ball position
132, on the other hand, indicates its location at a low rpm. In this case, ball 13
at position 132 is attracted to the inner wall of hollow annular section 14, i.e. the
15 outer wall of magnet 271, by attraction of magnet 271. The balancer comprises
clamp 10, balls 13, magnet 271 and back yoke 15. This balancer is mounted on
sub-base 6 via disc 1, turntable 9 and spindle motor 2. Sub-base 6 is coupled to
main base 8 via isolator 7. As already discussed, high speed rotation of disc 1
deforms isolator 7, and the resonant frequency of sub-base 6 due to the
20 deformation of isolator 7 is set at a lower level than the rotating frequency of
disc 1 revolving at a high rpm.
Fig. 7 is a cross section of clamp 10 viewed from the top. Fig. 7
illustrates how the unbalance is cancelled at a high rpm of disc 1 by the
movement of balls 13 housed in clamp 10.
25 A status of balls 13 at a low rpm of unbalance disc 1 is described, and how
the unbalance of disc 1 is cancelled at a high rpm is also described hereinafter.
In a CD-ROM drive apparatus, in general, the disc is spun at a higher



20 deformation of isolator 7 is set at a |lower level than the rotating
frequency of disc 1 revolving at a high rpm Fig. 7 is a cross section of

- clanp 10 viewed fromthe top. Fig. 7 illustrates how the unbal ance is

cancelled at a high rpmof disc 1 by the novenent of balls 13 housed in
clanp 10. 25 A status of balls 13 at a | ow rpm of unbalance disc 1 is
descri bed, and how the unbal ance of disd 1 is cancelled at a high rpmis
al so described hereinafter. In a CD-ROM drive apparatus, in general, the
disc is spun at a higher 4 speed (in eight tines node, max ca. 4200 rpn) in
order to increase data transfer rate in the data read node. On the other
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10 frequency of disc 1, the displacement direction of sub-base 6 is always reverse to
the direction of unbalance force 18. As a result, balls 13 housed movably in
clamp 10 receive resultant force of centrifugal force 19 and resistant force 21
from wall 20 to which balls 13 are urged. This resultant forcé functions as
moving force 22. Balls 13 thus move away from vibrating center 23 and collect
15 in the right reverse direction to unbalance force 18. Finally, a total mass of
balls 13 gathered af ball position 131 at the high rpm cancels unbalance volume
of disc 1.
In a low rpm area including a standard rate, centrifugal force 19 of balls
13 decreases, which cannot keep urging balls 13 onto wall 20. Balls 13 then
20 become unstable, so that various noises are generated such as rolling and
sliding of balls 13 on the walls within clamp 10, and collision between balls 13.
In the low rpm area, if the unbalaﬁce force is negligible small and
centrifugal force urges balls 13 against wall 20, the unbalance force would
increase because the centrifugal force acts to balls 13. .
25 For avoiding this problem, balls 13 are to be made of magnetic substance,
and balls 13 are urged to outer wall 26 of magnet 271 and back yoke 15 by
utilizing leakage magnetic flux 24 of magnet 271 or magnetic flux 25 travelling



" of disc 1. In a lowrpmarea including a standard rate, centrifugal force
19 of balls 13 decreases, which cannot keep urging balls 13 onto wall 20.

. Balls 13 then 20 becone unstable, so that various noises are generated

such as rolling and sliding of balls 13 on the walls within clanp 10, and
collision between balls 13. In the low rpmarea, if the unbal ance force is
negligible small and centrifugal force &rges balls 13 against wall 20, the
unbal ance force would increase because the centrifugal force acts to balls
13. 25 For avoiding this problem balls 13 are to be nade of magnetic
substance,, and_balls 13 are % ed to outer wall 26 of magnet 271 and back
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audi o gat gpmMiea 16wepnd di sc is played back, the normal data are read at
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's to play back the audio data. In other words, there may be a case, where the
10  disc is spun at the high rpm and suddenly the rotating speed is changed to the
low rpm, then the audio data must be played back right after this change.

As discussed previously, balls 13 are urged to wall 20 of hollow annular
section 14 and spun unitarily with clamp 10 so that the unbalance of disc 1 is
cancelled at the high rpm. However, when the rotating speed lowers to a given

15 speed, the centrifugal force applied to balls 13 decreases. Then balls 13 are
attracted to outer wall 26 and yoke 15 due to leakage magnetic flux 24 of magnet
271 as well as magnetic flux 25 travelling from polarized face 28 to back yoke 15.
Yet, polarized face 28 of magnet 271 is polarized two polarities, and in the case
of the two polarities, leakage magnetic flux 24 becomes greater while the density

20 of magnetic flux 25 becomes smaller. Because of this characteristics, balls 13
are difficult to be released from outer wall 26 of magnet 271 when disc 1
undergoes the change from a low rpm to a high rpm. On the contrary, when
disc 1 undergoes the change from the high rpm to the low rpm, balls 13 are
difficult to be attracted to outer wall 26 because balls 13 won't be released from

25  wall 20 unless centrifugal force 19 applied to balls 13 substantially decreases.

As such, in the case that normal data is read at a high rpm and then audio
play starts just after the data-read, the characteristics of balls 13 —difficult to be



cancell ed at the high rpm However, when the rotating speed |lowers to a

gi ven 15 speed, the centrifugal force applied to balls 13 decreases. Then

- balls 13 are attracted to outer wall 26 and yoke 15 due to | eakage

magnetic flux 24 of magnet 271 as well as magnetic flux 25 travelling from
pol ari zed face 28 to back yoke 15. Yet, polarized face 28 of nmagnet 271 is .
pol arized two polarities, and in the casé of the two polarities, |eakage
magnetic flux 24 beconmes greater while the density 20 of nagnetic flux 25
becones snall er. Because of this characteristics, balls 13 are difficult
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of the Invention The present invention addresses the probl ens di scussed

above;@nd §isfRsure of the Invention
The present invention addresses the problems discussed above and aims
to cancel unbalance efficiently by utilizing the centrifugal force of balls at a high
rpm where the unbalance of a disc reveals as a problem. The present invention
also aims to prevent noises from being generated by resting the balls at a low
15 rpm including an audio-play mode. Further, the present invention provides a
disc drive apparatus free from read-errors even when the disc undergoes a
sudden change from the high rpm to the low rpm or at a spin-up.
The disc drive apparatus of the present invention comprises the following
elements:
20 a b_alancer having a hollow annular section and being spun with a disc
unitarily;
a magnetic substance housed in the hollow annular section;
a magnetic generator for generating magnetic flux which couples with
the magnetic substance through electric-magnetic transducing; and
25 a controller for controlling an output from the magnetic generator.
This structure allows the controller to control, responsive to the need, the

intensity of magnetic field which attracts and retains the magnetic substance,



to cancel unbal ance efficiently by utilizing the centrifugal force of balls
at a high rpmwhere the unbal ance of a disc reveals as a problem The
. present invention also ains to prevent noises from being generated by
resting the balls at a low 15 rpmincludi ng an audi o-play node. Further,
t he present invention provides a disc drive apparatus free from
read-errors even when the disc undergoes7a sudden change fromthe high rpm
to the low rpmor at a spin-up. The disc drive apparatus of the present
i nvention conprises the followng elements: 20 a bal ancer having a hol | ow
annul ar sectign and being spun with a disc wunitarily; a magnetic substance
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for attracting,and, retaining the magneti c suhstance can be sw tched off.

As a resultetaining the magnetic substance can be switched off. As a result, read-errors
are reduced as well as the power consumption of the magnetic generator is

10 lowered.

Brief Description of the Drawings

Fig. 1is a lateral cross section of an essential part of an optical disc drive

apparatus in accordance with a first exemplary embodiment of the present
15 invention.

Fig. 2 is a lateral cross section of an essential part of an optical disc drive
apparatus in accordance with a second exemplary embodiment of the present
invention.

Fig. 3 is a block diagram illustrating a structure including a controller for

20 controlling an electromagnet used in the apparatuses in accordance with the
first and second embodiments.

Fig. 4A and Fig. 4B illustrate time-dependent changes of a number of
revolving of a disc, and the corresponding time-dependent changes of voltage
waveform of pulses applied to the electromagnet.

25 Fig. 5 is a perspective view of a conventional optical disc drive apparatus.

Fig. 6 is a lateral cross section of an essential part of an optical disc drive

apparatus having a conventional balancer.



are reduced as well as the power consunption of the nagnetic generator is
10 lowered. Brief Description of the Drawings Fig. 1 is a lateral cross
- section of an essential part of an optical disc drive apparatus in
accordance with a first exenplary enbodi ment of the present 15 invention.
Fig. 2 is a lateral cross section of an essential part of an optical disc
drive apparatus in accordance with a sed®nd exenpl ary enbodi nent of the
present invention. Fig. 3 is a block diagramillustrating a structure
including a controller for 20 controlling an el ectromagnet used in the

apparatuses in accordance with the first and second embodi ments. Fig. 4A
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embodi gent@Fifst Exenplagdinboditaeht)on are denonstrated hereinafter with _
reference to the acconpanying drawings. 5 (First Exenplary Enbodi nent) Fig.

1 is a lateral Eigodsisselateral arbsssectionesft drabsgemtial gfareof antoptival discddveé ve

apparatus in accordance with the first exemplary embodiment of the present

invention, and shows a case where an electromagnet is disposed at a fixed place
of a spindle motor.

10 The elements, shown in Fig. 1, having the same functions as described in
the conventional case bear the same reference marks.

The disc drive apparatus used in the first embodiment differs from the
conventional one shown in Fig. 6 in the following points: Magnet 271 is smaller
than the conventional one, and is disposed to a turntable. Clamp 10 has yoke

15 11, and yoke 11 faces magnet 271 via space. Disc 1 is held between clamp 10
and turntable 9 by the attraction between magnet 271 and yoke 11.
Electromagnet 272, i.e. a magnetic generator by electric-magnetic transducing,
works to cancel the unbalance of disc 1. When the rpm of disc 1 changes, the
self-vibration of disc 1 is reduced, whereby crash sound between balls 13 and the

20 wall of hollow annular section 14 as well as read-errors can be arrested.

The structure in accordance with the first embodiment is detailed with
reference to Fig. 1.

In Fig. 1, a spindle motor is so called "outer rotor type", i.e. rotor 33 is
disposed outside stator 32. Rotor 33 and motor shaft 34 spin disc 1 together

25 with turntable 9 and clamp 10. Electromagnet 272 is shaped in a hollow
cylinder, and fixed to supporter 12 linked to stator 32. Electromagnet 272 is

powered from the power source of the motor via lead-wire 35.



apparatus in accordance with the first exenplary enbodi nent of the present
i-nvention, and shows a case where an el ectromagnet is disposed at a fixed
. place of a spindle notor. 10 The elenents, shown in Fig. 1, having the
sane functions as described in the conventional case bear the sane
ref erence marks. The disc drive apparatus used in the first enbodi nent
differs fromthe conventional one shown $n Fig. 6 in the foll ow ng points:
Magnet 271 is snmaller than the conventional one, and is disposed to a
turntable. Clanmp 10 has yoke 15 11, and yoke 11 faces nagnet 271 via space.
Disc 1 is held between danp 10 and turntable 9 by the attracti on between
magnet 271 and (eRreeling thepabalanaepfadise 2t spivning imgmstfirst getmdiment by
electric- netic trapsdyci pg, works to cancel the unbal ance 'of disc 1.
Wien t he Pg PSH?%%fﬁeEﬂB & the self-vibration of disc 1 is reduced,
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together 2 turntable 9 and clanp 10. El ectromagnet s shaped in

a hol | ow cyhoewdeby balidpbsitea 181)%uTient dalld213 iroReph tRe dirdRion38pposite to
El ectromagnet 272 is powered fromthe power source of the notor via
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enbodi nent is _denonstrated hereinafter. Wen disc 1 having unbal ance spins
at a high egngeledntBallsddiaresipya umitarily with clamp 10, whereby the unbalance of
disc is canceled. When disc 1 changes its speed from the high rpm to a low rpm
10  such as for audio play, centrifugal force 19 acting on balls 13 decreases. Thus
balls 13 are released from outer wall 20 and adhered to the inner wall of hollow
annular section 14 (status shown by ball position 132).

Fig. 3 is a block diagram illustrating a structure including a controller for

controlling an elect_romagnet used in an optical disc drive apparatus in
15 accordance with the first embodiment.

In Fig. 3, the controller comprises e.g. CPU 42, control circuit 43 and
current amplifying circuit 44. FG pulse generator 41 counts a number of
rotations of spindle motor 2. CPU 42 determines the status of the number of
rotations of motor 2 based on an output from pulse generator 41. Control

20 circuit 43 receives a control signal from CPU 42 and outputs a pulse voltage
where on-off duty has been varied (pulse width modulation) to current
amplifying circuit 44. Circuit 44 receives the pulse voltage from control circuit
43, and supplies current responsive to the on-off duty to electromagnet 272. As
such, the power responsive to the number of rotations of motor 2 is supplied to

25  electromagnet 272.

This structure allows electromagnet 272 to save power consumption

through the following procedure: When CPU 42 detects that the number of



fromvibration center 23 shown in Fig. 7 acts on balls 13, so that balls 13
are 5 urged against outer wall 20 of holl ow annul ar-section 14 of clanp 10
- (status shown by ball position 131). Then balls 13 roll in the direction
opposite to unbalance direction of disc 1, and stop at a place where the
unbal ance force is canceled. Balls 13 are spun unitarily wi.th clanp 10,
wher eby the unbal ance of disc is cancelHd. Wen disc 1 changes its speed
f.romthe high rpmto a low rpm 10 such as for audio play, centrifugal force
19 acting on balls 13 decreases. Thus balls 13 are released from outer

wal I 20 and adhered to the in&ar wal I _of hollow annular section 14 (status
shown by Fipfiopsdiecpmessiable aftgr disq & chapiges itsirpmyrfxom highsto kaw,nepnarol
structure .nclu i.ngvgmiontr | I er for ontrolli ngl an el ectromagnet used in

an opti caf et @34 3 Stan pplyingthe powen te. glegitomagnet3 12t Also at a

‘enbodi . I Q. . . | ' .g. CPU 42, trol

ol roui t abieh Eprh fh wsing ARG PR Wi TBRGS e, Pigreamaiiie &ieape Tbezsunt s
nb . ' ol ; 42 ] t t at. f
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a pul se voltage where on-off duty has been varied (pulse w | 'at'i on)

t o currenpoweribidlgétogmagnetii2724¢an Berstopped4vli@c ¢hy /abidieord i 3&ssvildrge
fromcontrol circuit 43, and supplies current responsive to the on-off

duty to egwenrlewelgrrsedpthedetestethyesilt power responsive to the nunber of
rotations of or 2 is supplied.to 25 electromagnet 272. This structure

al | ons el ect r okBgridructuze used jnthis fast embodiment allowisr agtvomagned 278 viong

' 4 h f
procedurey,, \éjlhseprz)s(e:ﬁ)%n hedGHES Side u%dérqgrrqga{mgr& S0 tﬁgt the power source to the

10 motor also powers electromagnet 272. As a result, an electric wiring to magnet
272 can be shortened.
Further, a balancer having some weight is coupled to an end of motor

shaft 34, so that eccentricity of shaft 34 can be reduced.

15 (Second Exemplary Embodiment)

Fig. 2 is a lateral cross section of an essential part of an optical disc drive
apparatus in accordance with the second exemplary embodiment of the present
invention, and shows that an electromagnet is disposed on a protective plate of a
clamp.

20 Fig. 4A illustrates time-dependent changes of a number of rotations of a
disc from a low rpm to a high rpm, and the corresponding time-dependent
changes of voltage waveform of the pulses applied to the electromagnet. Fig.
4B illustrates time-dependent changes of a number of rotations of a disc from a
high rpm to a low rpm, and the corresponding time-dependent changes of

25 voltage waveform of the pulses applied to the electromagnet.

In Fig. 2, clamp protective plate 31 is disposed over clamp 10.
Cylindrical electromagnet 272 is fixed to a lower face of clamp protective plate



rotations becones stable after disc 1 changes its rpmfromhigh to |ow,

control circuit 43 instructs to stop supplying the power to el ectronmagnet

- 272. Also at a high rpmin using a disc with | ess unbal ance force, there
may be a case where powering el ectromagnet 272 is desirably stopped. In
this case, an acceleration 5 sensor (not shown) is attached to sub-base 6
or stator 32, and supplying the power tbl el ectromagnet 272 can be stopped
when the vibration is less than a given | evel based on the detected result.
The structure used in this first enbodi nent allows el ectromagnet 272 to be
di sposed on the notor side under turntable 9, so that the power source to
the 10 notorwithsscyayer@ob| shewBiagniax thio. case, aleadswire, 3n for epowering

el gt | S CUBAETBAEREE A2 SRR FEAIB HCahRYer Saicecot, B SEBGUNERAIOF 10y W
areral crbbeaul RAROnagRet EERRRAE BT I wﬁn%b%ﬁb?ﬁg%ﬁa ok fonypass 9 of
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plate Bf @on¢brtibnalléhifidie méfor ad wallral e Mrﬁ%ﬂ@ﬁ@ﬂﬁ?ﬁ%e&é@f@ﬁ% nﬁ]déﬂed,

nunber of rotations of a disc fromalowrpmto a high rpm an

cor r espondhareforersetepalrasntompomargs canfbevadvagagaavdy aisedof the pul ses
applied to the electromagnet. Fig. 4B illustrates time-dependent changes

of a nunber of Thr acecond embadinent f differs fionghtheprfitsd embodimpnt andthehe
correspon iﬁg {i me- dependent changes of, 25 vol tage wavef orm of the pul ses
appl i ed t dokowINg pemtspiiaen 3 num?gr of rotatipis of dhe dipw ehpnges the ou-off

di sposed %\{Rgr gfl Stqi)segoapplied to electromagnet 272 is changed in proportion to the
10 number of rotations, whereby centrifugal force 19 applied to balls 13 can be
controlled. This prevents or eases balls 13 from crashing to the inner or outer
wall of hollow annular section 14, so that read-errors due to shocks can be
prevented more effectively.
In Fig. 3, CPU 42 receives an output from FG pulse generator 41 and
15  determines the present status, i.e. (1) whether the disc is driven at the low rpm,
2) dhanged from the low to the high rpm, or (3) changed from the high to the low
rpm. Based on the determination, control circuit 43 controls an on-off duty of a
pulse applied to electromagnet 271.
In other words, as shown in Fig. 4A, when CPU 42 receives the output
20 from pulse generator 41 and determines that the status is in the change from
the low to the high rpm, control circuit 43 gradually widens the on-period of the
pulse applied to electromagnet 271 in proportion to the increase of rpm of motor
2. Balls 13 thus moves to the outer wall of the hollow annular section 14
smoothly without generating sound by crash against the wall of section 14.
25 On the contrary, as shown in Fig. 4B, as for the change from the high to
the low rpm, control circuit 43 gradually narrows the on-period of the pulse

applied to electromagnet 271 in proportion to the rpm of motor 2. Balls 13 thus



Cylindrical electromagnet 272 is fixed to a |ower face of clanp protective
plate 11 31 with screws (not shown). In this case, lead-wire 35 for
- powering electromagnet 272 is wired fromthe power source of the spindle
nmotor or the apparatus to the magnet by running the |lead-wire on or inside
of top plate 30 of the housing and clanp protective plate 31. However, the
driving section of the 5 conventional spiryle notor as well as the
t.urntable is not needed to be nodified, therefore, general -use conponents
can be advant ageously used. The second enbodi nent differs fromthe first
enbodiment in the follow ng points: Wen a nunber of rotations of the disc
changes, t®Wevemmpathland aye sfabbeadhpred sel the inher wadhefjtles hallawi snchlarged
in proportion. to %he 10 ,nunber .of i’lOt atiqgns, whereby centrifugal force 19
applied t o%stionsl4 withoutigenerating dhe squndihycrgsbagmpstotheeweofisertion 14.
fromcrashing tg_the inner. or outer | I of hollow annul ar section 14, so
that read-err or§S (‘?th’t ok glﬁlgc‘cr?é'oegr?rﬁggﬁlﬁ?We ﬁ?‘%d* generated; ke moving tng.
3, CPU 42 by:es K rator 41.an det er m nes
the pr eser et s bt aHER bebrafh A thily I GRS JUAERR, bl pRbeT
(2) changegbctionm4 bgn beHain®pdd BedHodRiveld t@cﬁﬁ)oqecﬁgﬁxf}tn&&g%éasch' gh to

the low rpm Based on the determ nation, contr controls an

on-of f duty of Rhepsiisstanped ieddt forelbrdls’ A88@RET irdh 1 nitKRelOt d¥BAINOGHSII0FE
shown in Fig. 4A when CPU 42 receives the output 20 from pul se generator

41 and detinchiding tthese t resprchivies élsmiemtsheorxhatlge foaro-misgnetiowubstdites
high rpm contro]l circyit 43 gradually w dens the on-period of the pulse
appl i ed t cCONRESING e Syhstancs.opohnyomateriale havingaseaghetipmadhesionor
2. Balls 13 t huts m%ves to t tg o%ﬁr Ymval I ?f t he hol ] ow _annul ar section 14
- characteristics are usable. e shape of the magnetic substance is not always a
10  ball, but any shapes as far as it has a curve can be usable. These substances of
any shapes having a curve can arrest shocks and sound including the rolling
noises, crash noises between the ball and the clamp, slide noises, and the like, so
that errors including a read-error and out of control can be substantially
reduced.
15
The disc drive apparatus of the present invention allows a disc having
unbalance in itself to record/reproduce data in a stable manner from a high rpm
to a low rpm. In the low rpm mode such as for an audio play, the disc driving
apparatus can arrest noises. Further, the disc drive apparatus can eliminate
20  shocks due to crashes of balls against the inner or outer wall of a hollow annular

section when the rpm suddenly changes, so that errors including a read-error

and a spin-up time over can be prevented.

Industrial Applicability
25 The present invention can be utilized in a disc drive apparatus such as a

CD-ROM drive apparatus, CD-R drive apparatus where data is recorded/

reproduced to/from a medium, i.e. a disc.



snoot hly wi t hout generating sound by crash against the wall of section 14.
26 On the contrary, as shown in Fig. 4B, as for the change fromthe high to
- the low rpm control circuit 43 gradually narrows the on-period of the
pul se applied to el ectromagnet 271 in proportion to the rpmof notor 2.
Balls 13 thus 12 nove snoothly and are stably adhered to the inner wall of
the holl ow annular section 14 wthout generating the sound by crash
agai nst the wall of section 14. As such, in this second enbodi nent, the
shock generated by noving the magnetic substances between the inner and
outer walls of hollow annular 5 section 14 can be danped responsive to the
change of the Thm disctdmveliapparaius of tthe presentu srevkrition intluded 3 bakardesn,
ni ckel , cpbalt, or_ alloys ~including {hese respective elenents, or other
f err o- maghaymg %M%%ﬂlaéoﬁﬁstlpgi anfl yritasily spinningewithahe disecmagnetic

magnet o SRLAGRE Hodisah, i EhySoliow yile etiomnya SMAGRAi EOREFAIES TOF has
a curve c S u ny _shapes having a cdrve can
arrest sh @%%gn ts)l{@olgﬁ%&i}iﬁcﬁﬁgl Q‘Z&Wf‘&%u F@e HaeL&lc 8?3%%%8‘7’5 OBEBween
the bajl : gé.daéﬁb j j Pke :
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The disc lié vimagpeticagbfie®itor.ne THiSSeibratiore WanPerd eHs ii the CdilaY ife
unbal ance in itself to record/reproduce data ina stable manner froma high

rpm to aapparatmmallows thee hppargimstodanselctheasnbalanae at wpiwniplgathe die adi sc

driving apparatus can arrest noises. Further, the disc drive apparatus can
el i mnate ahautest vead-errozs a$echastgenfirpm ayaispin-ughe i nner or outer wal |
of a holl ow annul ar



section when the rpm suddenly changes, so that errors including a
read-error .,and a spin-up time over can be prevented. |ndustrial
- Applicability 25 The present invention can be utilized in a disc drive
apparatus such as a CD-ROM drive apparatus, CD-R drive apparatus where
data is recorded/ reproduced to/froma nmedium i.e. a disc. 13 The disc
drive apparatus of the present inventionldncludes a bal ancer having a
hol | ow annul ar section and unitarily spinning with the disc, nagnetic
subst ances housed in the holl ow annul ar section, a magnetic generator for
generating magnetic flux coupling with _the magnetic substances through 5
el ectric-magnetic transduci ng, and a SAIMS| er for control ling an out put
from the nagnetic generator. This vibration danmper built in the disc drive
apparatus allows the apparatus to cancel the unbal ance at spinning the disc

as well as arrest jeag-®LI QL change of. rpmor a spin-up. 14 CLAIM
1. A disc drive appdr aglﬁécc(gﬁ%?%g)pﬁagtug (%mpdﬁ%g'havi ng a hol I-ow annul ar
section and unitarily 5 Ik & s T 1.C.suhst anges used
in said hollow annul ar seazllz%: on;Mamnglgﬁg?ﬂéag%%eé&a%Coaia&‘fsoe?ﬁgi‘ngpgt?ﬂﬁgﬁy

magnet i5c fdpirnfifptwithng diget t h sai d magnetic substances through
el ectric-magnetic transducing; and a controller for controlling an out put

fromsaid magnetic 10 genaaghetic substances housed in said hollow annular section;
a magnetic generator for generating magnetic flux coupling
with said magnetic substances through electric-magnetic transducing; and
a controller for controlling an output from said magnetic

10 generator.

2. The disc drive apparatus as defined in Claim 1, wherein said
controller controls said magnetic generator to continue generating magnetic flux
intermittently.

15

3. The disc drive apparatus as defined in Claim 1, wherein said
controller changes power supplied to said magnetic generator responsive to

[

revolutions per minute (rpm) of the disc for controlling attraction toward ;& =

\ \
3

magnetic output, namely, said magnetic substances.
20 |
4., The disc drive apparatus as defined in Claim 1, Claim 2 or
Claim 3, wherein said balancer comprises a clamp having a hollow annular
section and unitarily rotating with the disc, as well as magnetic substances S
having a curve thereon.
25
5. The disc drive apparatus as defined in Claim 4, wherein said

magnetic generator is mounted to a clamp protective plate disposed over said



2. The disc drive apparatus as defined in Claim1l, wherein said controller
controls said magnetic generator to continue generating magnetic fl ux
-intermttently. 15 3. The disc drive apparatus as defined in Claim]1,
wherein said controller changes power supplied to said magnetic generator
responsive to revolutions per mnute (rpm of the disc for controlling
attraction toward magnetic output, nanmeky, said magnetic substances. 20 4.
The disc drive apparatus as defined in Claiml, Caim2 or daim3,
wherein said bal ancer conprises a clanp having a holl ow annular section
and unitarily rotating with the disc, as well as magnetic substances
havi ng a clamp. t hereon. 25 5. The disc drive apparatus as defined in Caim
4, wherein said nagnetic generator is nounted to a clanp protective plate
di sposed over said 15 clanp. 6. The disc drive apparatus as defined in
Caiml, Caim2 or im.3 further conprising a turntable and _a notor for
rotating said tur ntﬁdblqgﬁe gh% & @PRAYAWL 8s U&ﬂd’f%’ein Jlaimy 1} Claimn2 eech

ot her, Wh%flgirﬂ F ﬁiﬂhgpg&%&)h%ing @ Yura a%leiaﬁl .'islsngt())t%%?'o} ?otsa?iindg sna‘ia%amtable,
5 the disc and said balancer unitarily with each other, wherein said magnetic

generator is disposed in said motor.



