" DUAL MODE AUTO-BALANCER FOR DVD DRIVES  Technical Field Th@qo“;34—4
“invention relates in general to drive units for spinning optically-read
media and in particular to a drive unit which is capable of elimnating
vibration while rotating optical nedia at either a constant |linear velocity
or a constant angul ar vel.ocity. Backlfround Art Medi a such as
conpact disc read-only nenmory (CD-ROM) or digital video disc (DVD) is read
by a device which has a l'aser in a drive head. The |aser scans or reads the
disc as the device's drive unit spins the disc at a high rate of speed. The
drive unit typically conprises a spindle notor wwth a turntable that
supports the disc- Modem CD drive units operate at a constant angul ar
velocity (CAV). |n D¥M.INIOBE AUTOBXIANCERIF@R PN HREYESI SCc renai ns
constant regardl ess of where the laser is reading data on the disc. Thus,
the inner tracks on the disc read at a |ower transfer rate than the outer
tracks onTédnaicdl Field In contrast, DVD drive units nay need to operate
at a constant Ji.near velocgity. (CLV) as well as_CAV, The rate of rotation
for CLV node i ‘Hé%‘ﬁeﬁﬂ%r‘%iét‘%@ el to Ve K sf%ﬁpwgrﬁﬁiﬁ?ﬁﬂ'ﬁaav node,
the spi NdRJIDiA indREHEASESD d fvel @HiCwRikh iPéapabRNofdlintiRSirpiibiakipg di sc as
the drive head nopves to read data at the outer tracks of the disc. Thus,
when a drVhide geirting eptigad mediand qitherts yopstame linepe valpElOrGE camstans pi ndl e not or

I S const agh LNg since data fromevery track will be transferred at

t he same speed when"the | aser reads it. Drive units which are

capabl e of reading both CD and DVD nedi a should be able to operate in both

CAV and Ga¥uRélass aAs CD drive speeds have increased (24X, 32X and beyond),
the rate of rotation has al so increased. :

Media such as compact disc read-only memory (CD-ROM) or digital video
disc (DVD) is read by a device which has a laser in a drive head. The laser scans
or reads the disc as the device’s drive unit spins the disc at a high rate of speed.
The drive unit typically comprises a spindle motor with a turntable that supports
the disc. Modern CD drive units operate at a constant angular velocity (CAV).
In CAV mode, the speed of the spinning disc remains constant regardless of |
where the laser is reading data on the disc. Thus, the inner tracks on the disc
read at a lower transfer rate than the outer tracks on the disc.

In contrast, DVD drive units may need to operate at a constant linear.
velocity (CLV) as well as CAV. The rate of rotation for CLV mode is designed
to be less than that for CAV mode. In CLV mode, the spindle motor decreases -
the rate of rotation of the spinning disc as the drive head moves to read data at
the outer tracks of the disc. Thus, when a drive unit is operating in CLV mode,
the speed of the spindle motor is constantly changing since data from every track
will be transferred at the same speed when the laser reads it.

Drive units which are capable of reading both CD and DVD media should
be able to operate in both CAV and CLV modes. As CD drive speeds have
increased (24X, 32X and beyond), the rate of rotation has also increased.
Currently, the rate of rotation for CAV mode CD drives is approximately 6800
rpm. This high rate of speed has caused a significant problem in the industry



" Currently, the rate of rotation for CAV node CD drives is approxinmately

‘6800,rpqL/This hi gh rate of speed has caused a significant problemin the

i ndustry : - 2- because

typical CD nedia is not perfectly bal anced. Wien drive units spin even
slightly unbal anced nedia at high rates of speed, vibration and noise are
created. Such undesirabl e-characteristics are unacceptable to consuners and
may affect the long termreliability o#-the drive unit. As a result, high
speed CD drive units typically utilize an auto-bal ancer spindle notor. This
I nproved notor has several ball bearings which are free to nove along a

circular rai ] spi ndl e not.or.. th ive unit.spi.ns with
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operating in both V_and CLV nodes w thout excessive vibration.
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whi ch ey hetdisttaly iova 1 8hirttibabincORid GatbaldiRei @ i ncl uding DVD di scs or
conpact disc-random access nenory (CD- ROM) discs is described. The drive

unit has a not ofAlthquehawodiiaacerpindleimotass iméina medie imbalancestehaur nt abl e
contai ns aRniKEthdnc&adthl fhr WAV nRAU L '@%ﬁ?ﬁ%ﬂ&%bﬂ% haklceeardgigs whi ch

I
are capable of elimnating vibration V\A‘(liﬁ sc Is rotated at a
const ant afdRRTE¥mALLH 640 rprDA hen theano-helgacertfhatuny iswsed mith GE¥s

drives, the constantly changing speed of the motor never allows the ball bearings
to find the proper position to perfectly counter-balance the unbalanced media,
thereby exacerbating the vibration problem. Thus, there is a need for a drive unit
which is capable of operating in both CAV and CLV modes without excessive

vibration.

Disclosure of the Invention .

A digital video disk (DVD) drive unit which may be used with a variety of
optical media including DVD discs or compact disc-random access memory (CD-
ROM) discs is described. The drive unit has a motor, a turntable and a drive
head with a laser. The turntable contains an annular cavity with several free
rolling ball bearings which are capable of eliminating vibration while the disc is
rotated at a constant angular velocity (CAV). In CAV mode, the drive unit uses
the ball bearings to counterbalance an unbalanced CD-ROM disc. For DVD
discs, the drive unit is operated at a constant linear velocity (CLV). In CLV
mode, the drive unit utilizes a series of electromagnets to capture and
Symmetrically array the ball bearings within the ca;ity so that the motor can

change speeds without being impeded by the free rolling ball bearings.



" the ball bearings to counterbal ance an unbal anced CD- ROM di sc. For DVD

- discs, the drive unit is operated at a constant linear velocity (CLV). In
CLV nodé7 the drive unit utilizes a series of electronagnets to capture and
symmetrically array the ball bearings within the cavity so that the notor
can change speeds w thout being inpeded by the free rolling ball bearings.
-3-- Brief Description of the Draw ngs Figure 1 is a sectional side
view of a drive unit constructed in acgordance with the invention.

Figure 2 is a sectional top view of the drive unit of Figure 1 taken al ong
the line 2-2 of Figure 1. Figure 3 is a schematic top view of the
drive unit of Figure 1 while rotating at a constant angular velocity with a
bal anced n¥gief Description ¢f the Dxawings a schematic top view of the drive unit
of Figure 1 whilegnpohalhctRhaPsiGORehatla GREUR colrated ¥n wkddidance! | ght 1y,
unbal anced nedi a. i Figure 5 is a schematic top view of the drive unit
of Figure Withhihednyeptiani ng at a constant angular velocity with a
significantly u | . | +d ioSf e e h Gild vi ew of
the drive unit g?g%llrz?lagrgg s?&%ﬁﬁ teOPrvé%%tolf ﬁ{;gdé}tﬁﬁalﬁlédoﬁfs?gﬁt |l i near velocity.
Best Mvde fthe liga2rd/ohligaet 1.t he | nvention Referring to Figure 1, a
drive unit L1 fo5en0bngh AN A GAPoAHIRAE i FigurkSt SN Roraile maj or
conmponent s of drixe.ant t inclutle a spindle motor 15, a nonferrous

turnt abl e 27 aasvaistanpamgudar velmicitg ithI0baldred m@lid.s sandwi ched between a

rubber pad 18 oR. t.abl ! an axial l .gqggtb Dol Lodle; 19.
Mot or 15 rotat es%lé“#%tlgglsgh%sa@ﬁg? Vﬁ“ﬁ %ﬁlgi%(}: 1 Vétﬁ}x@%’ﬂedﬂﬂ\}gé’g art” 21.
Drive shaf tat2lconstant esgubdrosiocity evitht 4 slightlynabdlanceBuhediy. spindle 19 rotates
with the asse”blﬁguarg% is a schematic top view of the drive unit of Figure 1 while rotating

=

at a constant angular velocity with a significantly unbalanced media.
Figure 6 is a schematic top view of the drive unit of Figure 1 while rotating

at a constant linear velocity.

Best Mode for Carryving Out the Invention

Referring to Figure 1, a drive unit 11 for spinning and reading a media disc
13 is shown. The major components of drive unit 11 include a spindle motor 15,
a nonferrous turntable 17 and a puﬂey spindle 19. Disc 13 is sandwiched between
a rubber pad 18 on turntable 17 and an axially movable pulley spindle 19. Motor
15 rotates turntable 17 and, thus, disc 13 with a drive shaft 21. Drive shaft 21
rotates about a central axis 23. Pulley spindle 19 rotates with the assembly and
secures disc 13 from excess movement. A drive head (not shown) moves radially
above disc 13 as it rotates. The upper surface 13a of disc 13 is read by a laser on
the drive head while disc 13 is spun.

Motor 15 is capable of rotating disc 13 at either a constant angular velocity
(CAV) or 2 constant linear velocity (CLV). In CAV mode, the speed of spinning
disc 13 remains constant regardless of where the laser is reading data on disc 13.
Thus, the inner tracks on disc 13 are moving at a lower linear velocity than the
outer tracks on disc 13 at all times. In CLV mode, motor 15 decreases the rate of

rotation of spinning disc 13 as the drive head moves to read data at the outer



- secures disc 13 from excess novenent. A drive head (not shown) noves

-radi ally above disc 13 as it rotates. The upper surface 13a of disc 13 is
read by~ | aser on the drive head while disc 13 is spun. Mot or 15

I s capable of rotating disc 13 at either a constant angular velocity (CAV)
or a constant linear velocity (CLV). In CAV node, the speed of spinning
disc 13 renmins constant regardl ess of where the laser is reading data on
disc 13. Thus, the inner tracks on dise 13 are noving at a | ower |inear
velocity than the outer tracks on disc 13 at all tinmes. In CLV node, notor
15 -decreases the rate of rotation of spinning disc 13 as the drive head
noves to read datg. at_t outer . . . ..
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bearings 31 are free to nove angul arly about axis, 23 within cayity 33. As

will be expusitabls 17n Baélrbwgsjé? ara sagleddw capify 33 with @ plgte 331 Ii‘a‘yleeasi ly

reposition 151113%?%%' &ﬁ%&iﬁieﬁf?%q}i%ﬁ’%ﬁ%ﬁﬁ peRREs ¥ CRE wdE CRAB bearings 31 AS shown
an

in Figures 2, drive unit SO conprises a series of .
el ect r omagnaseifreectoi hevesangnldrlyrabent axis 83 withinceayitydde Asowilibe aplaiped Bqual in

mber to t ' : : ginca hown, dri
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ground trace 45. .
electromagnetic coils 41 which are used in CLV mode. Coils 41 are equal in

number to the number of ball bearings 31. In the embodiment shown, drive unit
11 has four coils 41 and four ball bearings 31. Coils 41 are symmetrically spaced
apart and rigidly mounted to a lower side of turntable 17. Coils 41 are
interconnected by a five-volt power trace 43 and by a ground trace 45. Power
trace 43 is connected to a ring 44 near shaft 21 via a lead 43a and a power
contact brush 47. Ground trace 45 is connected to a ring 46 near shaft 21 via a
lead 45a and a ground contact brush 49. Brushes 47, 49 are shown schematically
in Figure 2. Brushes 47, 49 rotate while rings 44, 46 and shaft 21 are stationary.
Rings 44, 46 are connected to a printed circuit board (not shown) of drive unit 11
where its firmware engages and disengages coils 41.

In operation, motor 15 rotates disc 13 in either CAV or CLV mode. In
CAYV mode, ball bearings 31 are free to move about axis 23 in cavity 33 since
coils 41 are always disengaged. As shown in Figure 3, ball bearings 31 will
naturally array themselves symmetrically about cavity 33 if disc 13 is perfectly
balanced. If disc 13 is slightly imbalanced, ball bearings 31 will move away from
the more heavily weighted side of the disc. For example, in Figure 4 a small mass
51 (approximately S grams) is positioned near the radial outer edge of disc 13.
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trace 43 S connected to aring 44 near shaft 21 via a |lead 43a and a power
contact brush 47. & ound trace 45 is connected to a ring 46 near shaft 21
via a dead 45a and a ground contact brush 49. Brushes 47, 49 are shown
schematically in Figure 2. Brushes 47, 49 rotate while rings 44, 46 and
shaft 21 are stationary. Rings 44, 46 are connected to a printed circuit
board (not shown) of drive unit 11 mﬂgre its firmvare engages and

~di sengages coils 41. I n operatihon, notor 15 rotates disc 13 in
either CAV or CLV node. In CAV node, ball bearings 31 are free to nove
about axis 23 in cavity 33 since coils 41 are always di sengaged. As shown
in Figur a"oa;ont;mlnhatbmrcbﬂgmrb%lame Ichass &t bullebdayings B Rjavd@utemiarieatly

symetri I tecav 33.1f disc 1 rfectl bal apced. If disc 13
is sligh exn@é}t% &%, ‘hﬁil"t’gﬁ’@ PYgetris WF‘?‘F ‘é%é?}“f PIAF the more
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spaced- apart 5% ns t qhﬁgosmlons shown i n

exanpl e E ‘if) C‘t"%ﬂgér &s g 3mal eyt ﬁgflg}efoi(galépgﬁ%qgslg osi ti oned
near theréa’tﬁltaétr @tetaay-sechggos@:tmﬁlb%foré?me Torauis RiBRhABE e MRS Tafe3of Dal |
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steady StatiRlPOFIthe eae d1ebh e rate of
rotation, of tbﬁrnt able 17 |gh§gtr‘t:§t§%ér%gﬁ?ﬁgﬁﬁvﬁlﬁrt§% %ﬁﬂﬁﬁﬂbeﬁglb}agt nat ed

al nost eRe3HRgs\31 toreposition; Again, eailscAli ase nevenegeges while fyive it dillis t ake a
short ti exfaﬂh badawesidengs 31 to reposition. Again, coils 41 are never
engaged i r| ve unit 11 is operating in CAV node. In the
relatively sl EV\E\C selativelyridpver rotasing, Clt Vo enasien theagombtanty ebagiging speeéd of not or
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remedy this problem, drive unit 11 activates coils 41 to create an

electromagnetic field which permeates turntable 17. The electromagnetic field is
small enough to attract only one of béll bearings 31, but strong enough to hold
one ball bearing 41 directly above a coil 41 as long as it is energized. This effect
is illustrated in Figure 6. Thus, when drive unit 11 is operating in CLV mode,
ball bearings 31 are "frozen" in a stationary position relative to cavity 33 by coils
41 so that they will not obstruct the speed of motor 15 during speed changes.
This freezing action is necessary in CLV mode to minimize vibration. The auto-
balancing feature described above for CAV mode is not required in CLV mode
since vibration is not a problem at lower rates of rotation.

It is possible for a ball bearing 31 to become trapped between adjacent ball
bearings 31 that have already been frozen in position, or for a single coil 41 to
capture more than one ball bearing 31. In either of these events, the trapped ball
bearing 31 will be unable to freely move around cavity 33 to its own coil 41. This
problem may be solved in a number of ways. One solution is to limit the power
of the magnetic field so that it is only capable of retaining one ball bearing 31 for
more than a specified period of time. Another solution is to pulse the magnetic
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"electronagnetlc fleld whi ch pernmeates turntable 17. The el ectromagnetic
field is small enough to attract only one of ball bearings 31, but strong
enough_to hold one ball bearing 41 directly above a coil 41 as long as it

is energized. This effect is illustrated in Figure 6. Thus, when drive unit
11 is operating in CLV node, ball bearings 31 are "frozen" in a stationary
position relative to cavity 33 by coils 41 so that they will not obstruct

t he speed of notor 15 during speed changes. This freezing action is
necessary in CLV node to minimze vibration. The auto- bal ancing feature
descri bed above for CAV node is not required in CLV node since vibration is
not a pr didléforad fdvomﬂhsercandsswbefn it g fitst omitiated. The birief 'psuSps)bsM@Iee thor a ball

bearing 31 to.b tween adj ace | _Bearings 31 that have
al r eady b%e@ﬁraft?‘gﬁglﬁ‘s?ﬁi “f)éjgarcg B3]} begping g? 9 ‘E?ﬁ‘é%i’mc%ﬂ 49141 to capture nore
t han one bal | 'meanmgloﬁlhas Lséwewtdaleﬁntagest h!ﬂ&edriareenmsmay be usedapjzd bal |

bearing 31 wil beuabl to,.fre its.own coil
a1 Th's g o ehy iR snetieinchdpa BYR Bt SRR it The Bk s e 6
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retaining .qne ball bearing 31 for nore than 2.3 ecified period of tine.
Anot her st |o"r?nFt§mtlHleﬁﬁI%§18C%%‘ i’rﬁ@%‘}ténguarvaomy field for a few

mlliseconds vaile kife inﬁerftio"nsﬁas%@hﬁ sRd¢vatlor I&enbéd 8f oflp s ob & \ieeis, t he
generatedfled al l ows each ball_bearing to find 1s,ow cqil 41.
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unit is capab elimnating vibration vvhlle rota gand readi ng t he
opticat ek %Z‘aé’fpl%lnﬁ%?nlﬁalcaéﬁ!étwbq proseammed GR:F%PSF“’@r" @ balperEnAgs angul ar

vel 0ci 1. and hold théfhistfiohs REARE IdPRe o EEPTRaRoWN Or described in onl y
sone of its fornms, it should be apparent to those skilled in the art that
it is not so Ilmted, but is susceptible to various changes wi thout
departing fromthe scope of the invention. For exanple, nechanical arns may
be programmed to capture the ball bearings and hold them stationary when
the drive is in CLV node.



-7- | claim 1.  Adrive unit for rotating and reading optical nedia
- selectively at a constant angular velocity and at a constant |inear

vel oci ty7 conpri si ng: a turntable for supporting the media and which
rotates about an axis; an annul ar cavity located within the

turntabl e concentric with the axis; a notor which selectively
rotates the turntable at a constant angular velocity and at a constant

i near vel ocity; a plurality of-wei ght nenbers | ocated and novabl e
within the cavity for counterbal anci ng i nbal anced nedi a when the turntable
Is rotated at the constant angul ar velocity by the notor; and a

spaci ng dewiggm:for causing the weight menbers to symmetrically space apart
fromone another within the cavity when the notor is rotating the nedia at
the constant | Pn&d¥e Wit fxrirpiatisg and reading aptidat enedibsededtivalyvt @ncan@ntot or i s
changi ng sR&asSvelocif and at i ' i clal wherei n the spacing
devi ce has %ﬁdegct(in%aatneda mg)ég%}/gﬁé%‘%%d\%\ﬁswﬁ?zﬁ%#éht menbers to freely
rol | about theadusptable rempporsingthy eedis and whicbtratatesghoht amesisa at t he

constant angul g HEhOCLINy 1608 £ RAKKL 5145, BATRIL &7 lne it ching to an
activated node, spacing the weig Mefbers symetrical 'y épa?’fl from one
anot her, when gheotppwbichizelgictively otatestind miratabtehst « corstamntngilaear vel ocity.
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a plurality of weight members located and movable within the cavity for
counterbalancing imbalanced media when the turntable is rotated at the constant
angular velocity by the motor; and .
a spacing device for causing the weight memibers to symmetrically space
apart from one another within the éavity when the motor is rotating the media at

the constant linear velocity so as to minimize vibration when the motor is

changing speeds.

2. The drive unit of claim 1 wheréin the spacing device has a deactivated

mode which allows the weight members to freely roll about the cavity when the

drive unit is rotating the media at the constant angular velocity, the spacing device
“automatically switching to an activated mode, spacing the weight members

symmetrically apart from one another, when the motor begins to operate at the
constant linear velocity.

3. The drive unit of claim 1 wherein the spacing device is mounted to a lower
side of the turntable for rotation therewith.

4, The drive unit of claim 1 wherein the weight members comprise ferrous
ball bearings; and wherein

the spacing device comprises an electromagnetic coil which provides an

electromagnetic field when the motor is operating at the constant linear velocity,

L



4. The drive unit of claiml1l wherein the weight nmenbers conprise ferrous
- ball bearings; and wherein t he spaci ng device conprises an

el ectrohegnetic coil which provides an el ectromagnetic field when the notor
is operating at the constant |inear velocity, t he

el ectromagnetic field limting novenent of the ball bearings relative to

t he turntable. 5. The drive unit of claim 1 wherein the spacing device
conprises a plurality of electromagnet¥c coils mounted to the turntable and
symmetrically spaced apart from one another relative to the axis for
creating magnetic fields to attract and prevent novenent of the weight

nenbers i nthtehﬁe%ﬂﬁlgﬂétitfﬁéﬁl tliilrﬁtiréﬁllgn]'ovemerl e &l byie b%'%}éntgﬁ Sgr%ﬁJ/ea{dnh% wher ei n

the el ectromagneticcolls are e I'n nunber to er of Wwei ght
menbers | owartgblewi t hin the cavity. 7. The drive unit of claimb5,
further conpri sing: a pair of contact rings |ocated adjacent to the
not or ; a pair of electrical traces interconnecting the

el ect romaghet i clieodidive wot ohaaiooh whetein thegpating devind eartiptises siygsrality 8. A

drive unit i t]cal di.a,. conprising: . turntabl e
navi ng o cgnt e SaEad R shdfie T wili ap Slppaiesppphctt aphd
from one another relative to the axis for creating magnetic fields to attract and

prevent movement of the weight members in the annular cavity.

6. The drive unit of claim 5 wherein the electromagnetic coils are equal in

number to the number of weight members located within the cavity.

7. The drive unit of claim 5, further comprising:
a pair of contact rings located adjacent to the motor;

a pair of electrical traces interconnecting the electromagnetic coils to the
contact rings via contact brushes.

8. A drive unit for rotating optical media, comprising:

a turntable having a central axis of rotation and an upper surface for
supporting the media;

an annular channel located within the turntable concentric with the axis;

a spindle motor having an output shaft which selectively rotates the
turntable at a constant angular velocity and at a constant linear velocity;

a plurality of ferrous ball bearings located and movable within the channel
for counterbalancing imbalanced media when the motor is rotating the turntable
at a constant angular velocity; and

a plurality of electromagnetic coils mounted to the turntable adjacent to
the channel, the coils being radially and symmetrically spaced apart from one
another about the central axis, the coils creating eleétromagnetic fields when

energized for causing the ball bearings to symmetrically space apart from one

* c L M $ *



supporting the nedia; ) an annul ar channel |ocated within the

- turntable concentritc with the axis; a spindle notor having an out put
shaft whi'ch selectively rotates the turntable at a constant angul ar
velocity and at a constant |linear velocity; a plurality of ferrous

bal | bearings |ocated and novable within the channel for counterbal ancing
I mbal anced nedi a when the notor is rotating the turntable at a constant
angul ar velocity; and a plurakty of electromagnetic coils nmounted
to thHe turntable adjacent to the channel, the coils being radially and
symetrical ly spaced apart fromone another about the central axis, the

oIS T Bl LR NEOMARE L 48 oM IR SRS AL 1Rid & el the bal

bearings to synmety apar

-0- anolifgsar Vmolci‘%r $p s mimmmelwbxbmamn then thet motords clungingrsgeedse medi a at
the constant linear velocity so as to mnimze vibration when the notor is
changi ng speeds. 9. The drive unit of claim8 wherein the

el ect r oma@net i Ehecditesurar ef dajund wihbrein teceleiteomhdpnetic obits arefeqaal in bear i ngs

| ocat ed av The dr.i v it of claim8 wherein the
el ect ron\gg‘%\lgwrcmggf ?mmg?ly O%ﬂﬁ?e&ﬁmﬁ% °§aﬁegv%§’1%qb° Yt he turntable for
rotation with the turntable. The drive unit of claim8, further
conprisin act rlnslocateda acent to the notor;
a pair of 9%I epp?el %[é‘fe ‘?I}lgﬁfe alPh?@ithE ﬁﬁ{rqrﬂ%gnépéé? SoFEJReIHEd & |'s to
t he cont aglowdrrside ofi the G@Rtadld foRrUGHABS with the turntable.

11.  The drive unit of claim 8, further comprising:
a pair of contact rings located adjacent to the motor;
a pair of electrical traces interconnecting the electromagnetic coils to the

contact rings via contact brushes.

12. A method for rotating and reading optical media selectively at a constant
angular velocity and at a constant linear velocity, comprising: |
(a)  providing a drive unit with a turntable, a motor which selectively rotates
the turntable about an axis, an annular cavity located within the turntable
concentric with the axis, and a plurality of weight members located and movable
within the cavity; _

(b)  loading optical media onto the turntable;

(c)  rotating the turntable with the motor at a constant angular velocity;

(d)  counterbalancing imbalanced media when the turntable is rotated at the
constant angular velocity by the motor by allowing the weight members to move
to counterbalancing positions; .

(e)  rotating the turntable at a constant linear velocity; and

® activating a spacing device to cause the weight members to symmetrically
space apart from one another wi;hin the cavity when the motor is rotating the

media at the constant linear velocity so as to minimize vibration when the motor

L



12. A nethod for rotating and readi ng optical nedia selectively at a
const ant \angul ar velocity and at a constant |inear velocity, conprising:
(a). providing a drive unit with a turntable, a notor which selectively
rotates the turntabl e about an axis, an annular cavity |located within the
turntabl e concentric with the axis, and a plurality of weight nenbers

| ocated and novable within the cavity; (b) |oading optical nedia onto the
turntable; (c) rotating the turntablel®ith the notor at a constant
angul ar velocity; (d) count er bal anci ng i nbal anced nmedi a when t he

turnt abl e i23rot ated at the constant angular velocity by the notor by

al I owi ng t h&3.wei Th¢ nithdEsSclhi o count er bal anci ng positions; (e)
rotating th@leEHént abt e at a_%:lglnisgt)%aoﬁ?gqni ﬁ%?é&@@BEF%ﬁcu%@lg(&n) activating
a spacing device 8 U5 ol vhieh provighs amrelebroma g e R hLS Bld Xlof(ﬁgsce apart
from one anopdreting\at thecohnbign ' n.the nmotor is rotating medi a at
the constanf, Linear fvgl oci.tyﬂgi(;elagielp%%nf}}ﬁ %F?E’r%gﬁﬁﬁ% field pakbesmtinge notor i s
changi ng speeds. ™ Ot the weight mengers reEiee ne ol ai m 12 wherein step (f)
conprises activating an el ectromagnetic coil which provides an

el ectromagnetic field when the notor is operating at the constant |inear
vel ocity, the electromagnetic field preventing novenent of the weight
menbers relative to the turntable.
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