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UNITED STATES MSTRICT COURT
EASTERN DISTRICT OF MICIHIGAN
SOUTHERN DIVISION

e EX\(]II ‘DHS A'— E
INTELLECTUAL SCIENCE AND
TECHNOLOGY, INC Case: 2:08-cv-10407
A Assigned To : Borman, Paul D
PlaintifT, Referral Judge: Majzoub, Mona K

Assign. Date : 01/30/2006 @ 4:13 pm.
Description: CMP INTELLECTUAL
SCIENCE AND TECHNOLOGY V.
PIONEER N AMERICA, INC., ET AL (TAM)

V8.

PIONEER NORTH AMERICA INC. and PIONEER
ELECTRONICS (USA) INC.

Delendants.

Joseph C. Basta (P24645)
Thomas M. Schehr (P54391)
Lisa A. Brown (P67208)
DYKEMA GOSSETT PLLC
Allorneys for Plaintiff

400 Renaissance Center
Detroit, Michigan 48243-1668
(313) 568-6800

COMPLAINT FOR PATENT INFRINGEMENT AND JURY DEMAND

Plaintiff Intellectual Science and Technology, Inc., by its atlorneys, Dykema Gossett
PLLC, for its Complaint For Patent Infringement, statcs as follows:

L. Plaintiff is a Michigan corporation with its principal place of business in
Bloomfield Iills, Michigan.

2. Upon information and belief, Defendants Pioncer North America Ine. and Pioneer .
Electronics (USA) Ine. (collectively, “Pioneer™) are Delaware corporations, having their

principal places of busincss at 2265 Liast 220th Street, Long Beach, California 90810.
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3 This action arises under United States patent laws, 35 U. 5. C. § 1 ef seq. The

Court has jurisdiction under 28 U. 5. C. §§ 1331 and 1338.

4. Venue is proper in this distriet pursuant to 28 U.5.C. § 1391,
3. Plaintiff is the owner by assignment of U, 8. Patent No. 5,748,575, which was

duly and legally issucd on May 5, 1998 (copy attached as Exhibit A), U5, Patent No. 6,222,799,
which was duly and legally issued on April 24, 2001 (copy attached as Exhitat B), 1.5, Patent
No. 6,662,239, which was duly and legally tssued on December 9, 2003 (copy attached as
Exhibit C), L1.5. Patent No. 6,717,890, which was duly and legally issued on April 6, 2004 {copy
attached as Exhibit D), 1.8, Patent No. 6,785,198, which was duly and lepally issued on August
31, 2004 (copy attached as Exhibit E) (collectively referred to as “Patenls™) . The Patents remain
valid and enforceable, all required maintenance fees having been paid thereon.

6. Upon information and belief, Pioneer manufactures, offers for sale and/or sclls
devices that infringe the Patents including, but not limited to, PDR-W37, PDR-W8349, CMX-
3000, and CMX-5000, that form a material component of the claimed invention of the Patents
and are known by Pioncer to be especially made or especially adapted for use in inlnnging the
Patents. These machines are not staple articles or commodities of commerce suitable for
substantial noninfrinping use. Further, Pioneer promotes these machines for use in practicing the
claimed invenbon and otherwise actively induces infringement of the Patents.

7. Upon information and belief, Pioneer has been, and still is, directly infringing the
Patents, contributing to the infringement of the Patents and willfully inducing others lo infringe
the Patents.

8. Plaintift has sustained money damages as a resull of the conduct of Pioncer.
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9, Plaintiff has been, and will continuc to be, damaged and irreparably harmed by

the conduct of Pioneer unless it is cnjoined by this Courl.
Therctore, Plaintiff asks the Court to:

A. Enjoin Pioneer from contributing to or otherwise inducing infringement of
Plaintiff’s Patents;

B. Award Plaintiff damages adequate to compensate for the infringement but, in no
evenl less than a reasonable royalty for the use made of the invention by the infringer, together
with interest and costs as fixed by the Court pursuant o 35 1. 8. C. § 284,

C. Increase the damages three times for Defendant’s williul infringement pursuant to

35U.S. C. § 284:

D. Award Plaintift its reasonablc attorneys fees in accordance with 35 U. 8, C.§ 285;
L. Award Plaintiff all other relief to which it is entitled.
JURY DEMAND

Plaintiff demands a trial by jury.

DYKEMA GOSSETT PLLC

By: CXAJ&._JL % M
Joseph C. Basta (P24045)

Thomas M. Schchr (P54391)
Lisa A. Brown (P67208)
Attorneys for Plaintill

400 Renaissance Center
Detroit, Michigan 48243-1668
(313) 568-6800

Dated: January 30, 2006

DETOTYI644. 1
HALAK
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United States Patent 9 (1] Patent Number: 5,748,575
Lee 451 Date of Patent: May 5, 1998
(4] INFORMATION PROCESSING APPARATUS 5446451 HLIFT? KANE nrmmmrsmmmemarmernnnes 36HITE
HAVING A MULTITASKING FUNCTION i.:gg.ggg g{% ::Dm:et g :%g
WITH ONE OR MORE OPTICAL DISCS S250102 101999 Lin bl
5] Tavestor: Howard Houg-Dosgh Lee, Bloomfied,  $5385% 'i000 ot s gy
Mich. 5375113 1271994 Follard 1 1.+ JENI0
SA9545T 21996 Takagi ... o 360/30
[73] Assignee: Intellectnal Sclence and Technology, 5615345  WI097 Wamger .. e 369030 X
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. Primary Examiner—Al Neyzari .
1] Appl. No.: 613,806 Attorney, Agent, or Firm—Hartman & Hartmoan, B.C.
(22] Filed:  Mar 5, 199 (571 ABSTRACT
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[51] - ut. C. mGnPS;;gg A high-parformance optical information processing appars-
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369/38. 192. 178. 39, 32, 37, 35. 183, 197, 1450 dise-loading and -unteading fexibility. allows a userto
360/28.01. 98.04, 88.05. 3B.06 1 ooy 5 software program of simultancously several goft-
ware programs directly from an optical dise andfor several

=6 Refe Clted optical discs stored thermio, eliminares tedious and tme-

U.8. PATENT DOCUMENTS consuming softweare installation, affords a kind of copyright

protection to software. and alleviates the burden of accessing

4644515 21087 Allebesi £t al, v e H632 a hard-disk drive during the process of information repro-
472078  1/1938 Nakenishi et al, ...... -~ 369739 duction.
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INFORMATION PROCESSING AFPARATUS
HAVING A MULTITASKING FUNCTION
WITH ONE OR MORE OPTICAL DISCS

FIELD OF THE INVENTION

The prescat invention relates genemally to the field of
information processing wtilizing optical discs and particn-
lardy to a high-efficicnt optical-disc-typc apparatus that
allows a host computer to effectively and/or maldtaskingly
perform varlous information processing actions directly
from optical dises so as to alleviate the heavy burden of &
hard-dizk drive in the process of information reptoducing.

BACKGROUND OF THE INVENTION

An oplical disc or compact dise {CD) Is madc from &
transparent plastic matcrial with a thickness of about 1.2 mim
that costains a protecicd thin metal film wherein pits (or
deprezsions) arc formed, The pits have light rcflectivities
diffcrent from the Ught reflectivity of nonpitted portlons of
the mctal filr, thus forming a series of Os and 1s for digital
storage of dats. In production, a master disc is first devel-
oped from a glass disc coated with a uniform layer of
photoresist material that is subjected to a sevics of exposures
to a high-power cocrgy beam or laser for forming various
pits via the technology of photolithagraphy. The master dise
Is then uscd to develop a pickel mother for use in stamping
out multiple copics of the discs in transparent plastic pate-
rial. Each of these is then coated with a thin metallic
teficcting layer and then with a protective polymer coating
on fop of that, When reproducing the steeed informadon. 2
low-power laser is used to scnse the presence or abscoec of
pits, Because a laser bearn can be 50 foculsed, sdjacent tracks
of the spiral of pits need be no larger than 1.6 pm. As a result.
one side of a typical 120-mm (4.72-in) CD can have 20,000
tracks for holding a minirautm of 500 megabytes of data
which can easily store the text of a 20-volume encyclopedia.
while both surfaces of a typical 133-mum (5.25-in) or a
B9-mm (3.5-in) floppy disk &re able to respectively hold only
1.2 or 1.44 megabytcs.

Owing 1o the pare of their high stomge capacity, opccal
discs are especially suitable for storing information requir-
jng or taking large storage spaces, such as patent
Information. vidoo data, and digital audic files, In addition
to the floppy-disk version. software developorz have
recently produced the 120-mm read-oaly-memory CD (CD-
ROM) version of cacoitable software programs, such as
IBM® 05/2 and Miecrosoft Windows® 95 for use in per-
sonal infornation processing apparatuses, such as deskiop-
of notcbook-Type computers.

Evca though beeoming Increasingly popularly equipped
in computers, a CD-ROM drive plays a much kess significant
role in information processing when compared with & hard-
disk drive that utilizes the magnetic recording techaology.
This is becausc the cumently avallable compuoters are
designed 1o execule a program or software basically throogh
repwoducing the information stored on haed-disk drives,
eaperially when the size of a program exconds the storage
capacity of a foppy disk When sold to an end user, a
software mogram for usc in applications such as disk
controlling. word processing. spwead sheet, doawing, and
prescrtation tnaking. is compressedly storel on a plurality
of Boppy disks or an optical disc. Regardicss of being elther
siexed in floppy disks or an opticat disc, a purchased
software program needs to go through o tedious software
installation yrocces through which all program files are
decompressedly copied to a hard-disk drive whaefrom the
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software program is then executed. In accordapce with this
conventional practice, the storage space of @ hard-disk drive
is quickly filled up. This not only incurs indireet cost in the
expenditue of the hard-disk drive In addition to the price of
the purchascd software program to the end user. but cven-
tually slows down the road-and-write opesation efficiency of
the herd-disk. drive becausc any data files crcated are con-
staptly rewritten, fragmentally relocated, and eventually
scattered all over the hard-disk drive. Accordingly. a longer
time is needed to find all of the data of a panticular file. The
only remcdy curreptly available for this problem is to
routinely run & hard-disk maiptensece process in order to
remove file fragmentation. Unfortunately, as more software
programs or data flles e stored on the hard-dizk drive. the
hard-disk mnintcnance process becomss more and morc
time-consuming. becsuse it also involves relocation of the
program filcs that occupy most of the space of the hard-disk
drive bt are pever changed ar altered throughout the entire
life of thelr usage. Stll there Is another concern that &
hard-disk drive is subject to nonphysical damages, for
Instance, such as program filss being Guncated of cross-
linked due to improper nsscssing or writing during informa-
tion reproduciog of being infected by computer vims, As 4
result. a software program becomes cormupted; and, another
tedious software installation process is again ncoded. All of
these point to the fact that the currently available computers
are designed to perform information proccssing by repro-
dudlog the jnformation stored on hard-disk drives. and, this
is not pecessarily desirable.

Since a software program is mostly stored on a plurality
of floppy disks for its distribution, an end uwe is routinely
advised to make a set of backup copics because floppy disks
arc suscepiible to physical and cxiemnal damages. Inevitably
another disadvantage is incurred: a time-Consuming Jrocess
for making backup copiles.

"The nced to install a purchased softwere prograa to A
hard-disk drive further incurs another problem: it is
extremely difficult for software developers to stop or prevent
illegal-copying of softwarc. There arc cxisting hardware-
type protection devices and password-type protection
approaches but thoy are affordable oaly for high-price
software (rograms with an aim of selling at most & few
thousand copies for use in tradiog stocks or futures in real
time. for instance. In contrast. volume softwarc programs are
sold in pealed envelopes, Once & sealed envelope is opensd,
an end uscr is assumed o accopt the softwarc license
agreement st by a software developer and. the software
program is not rewrnable, Unfortunately, thae i o prac-
tical way to prevent an end uscr from illegally coping such
2 eoftware program. As the software developas prducing
high-volume and low-price software programs suffer from
their products being illegally copied. the consumers lose
theit opportunity 1o &Y out & sofiware program before
purchasing.

In view of the disadvantages and problems mentioncd
bereinbefore, it is clear that cnerently available computcrs
and optical disc or Hoppy-disk apparatuscs arc not decigned
to achiove their optimal potcotial. Owing to the pahire of
durmbility and storngc capacity far superior to that of a
floppy disk., an optical disc has a greater potential to become
& memary storage medium for constructing a special type of
apparstis to remedy the dissdvantages currently encoun-
tered in the available Information grocessing appanstuses.
Thus, maln jmersst of the prescot invention is to design a
high-cfficicot optical disc apparatus wherefrom software
progmms <an be directly launched so as to ¢liminate the
tedious, tme-copsuming software installation and thus to
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or upwerdly 1s often vsed to pinch & dise mounted to a drive such as heing unable to launch programs directly from
shaft or turntable for rotating, Clamp devices of this type arc optical discs, lack of multitasking capability, the inabllity for

cmbodied in U.S. Pat. Nos. 4.722.078. 5.140451, 5251,
192, and 5,251,235, Those are not suitable for use when a
plurality of discs need to be in a readily-accessible state at
any time. U.S. Pat. No, 5.375.113 describes a simple ¢lamp-
ing mechanism for zach of a umber of turntabes. which is
desirable, However, it remains to be seen whether the
clamping mechanizm can provide necessary clamping foree
and at the same time can afford an easy relcase of a loaded
dizc. Accordingly, there is & need to desigo » single. yet
effective and space-saving disc-clamping device with dise-
loading and -unloading Aexibility for use in the information
Porcssing apparatus in accordance with the interest of the
present inveation.

In order to simultancously launch several software pro-
grams directly from either an optical disc or multiple optical
discs in accordance with the interest of the prescnt invention.
the hardware of an jnformation processing Apparatis must
possess multitasking capability, This requires not only hay-
ing a plurality of optical wnits but also a variety of signal
procass means (such as decoders), control means (including
& plurality of microprocessors of B microprocessor with
maultitasking capahility) and data trapsmirting means that all
coordinately work together for reproducing plural sets of
data simultancously from various disc positions on a disc or
on several dizscs and at the same time transmitting them to a
host computer. Otherwise. optical units cannot be instructed
t0 independently and simultaneously move to a plurality of
predetermined disc positions. and plural scts of data
retrieved from dises cannot be simltacously processed for
returning back fo thelr orlgiogl state and then transmoitted (o
8 host computer. Thus. plumal discs and optical units willt
make an informaticn processing apparatus more cfficicat in
terms of access time, but will nol necessarily arive at any
mudttaskiog oatwre peeded for fubwre high-speed informs-
tion processitiy. Cue examplc is cxemplified in U.S. Pat. No,
5.375.113 which describes an apparatus that bas a plurality
of dise stovage sites (in nonstacking form), each having a
separate drive means and an optical disc simated together,
for reading data specifically from one single, selected optical
disc. The main object of the prior art iz to eliminate much of
the costly and duplicative hardware found in systems uti-
lizing drive catridges 50 that common control means such
as latches, demuttiplexers, and multiplexers are wsed in
order to fulfill its raeis object for delivering a powar signal
to a setecied single dise storage sie for activating its drive
meaps o read information from its respective dise. Bven
though various electronic configurations are given, the prior
art utilizes only one single microprocessor for instuctiog
which drive means should be tymed on o which servo
control device should be activated, Under the clreumstances,
it is not possible to simultaseously lssue multiple commands
o coptel sigoals to activate and thus to contrel a plurality
of drive means for pofoarming information reproduction
from plural discs at the same tme, In essence. the poar
appratus is specifically designed for information reproduc-
tion to take place oo at a time in & sclocted disc storege site;
thus, it lacks & mltitazking capzbility. This is further
sibstantiatisted in the Fact that throughout the cotire context,
this prior art neither mentions nor pyen suggests petrieving
information simultaneously from plural discs and sending
plural sets of retrieved information at the sarnc time o its
host computer, which sre all esscotal for multitasking to
take place.

L is clear that each of the current CD apparatuscs has its
owp merit but all sulfer from varicus types of disadvantages,
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all dises and thus dise positions to be in a readily sccessible
state with rezpect to at least one optica] unit at any time, lack
of disc-loading and -unloading flexibiliry. lack of fexibility
for optical units to travel between discs. lack of an efficlent
means for an optical read head 1o selectively travel berween
disce, too bulky to be installed in 2 host computer. amd/or
Ik of a device to safcpuard optical discs from being
unsuthorizedly removed.

SUMMARY OF THE INVENTION

A primary object of the present invention Is to provide an
information processing apparatus with multtasking-
capability hardware so that a plurality of optical uaits arc
capable of independently and simultaneously moving to a
pluratity of disc positions, making it possible 10 launch one
or several software programs directly from the information
processing apparatus, to provide true multitasking
capability. to climinate tedious and time-consuming sofi-
ware instaltation, to offer a kind of copy-right prolection.
and to alleviate the burden of & hard-disk drive in iforma-
tion reproduction fwocsssing.

Ansther object of the present invention [3 10 provide an
information processing apparams with mrntables having
disc-loading and -unloading fcxibility. whersin each mmn-
table compriscs & disc-holding and -releasing means with
self-clamping and sclf-releasipg featwre for each optical
disc.

Another ohjeet of the present invention {5 o provide ag
information process| g spparatis with turntables and optical
units being mmanged in a particular manner, wherein cach
optical unit comprises an cficisnt driving means for moving
at least onc optical read head selectively between discs so
that several optical read heads arc able o independently
move to a plurality of predetermined disc positions oa the
same disc swface of n sclected optical disc for simulta-
necusly retricving a plumslity of information stored thereon,

Anmher object of the present nvention is W provide ag
information processing apparatus with tarntables sad optical
units belng aranged in a particuler manoer 5o that the same
driving mechanism is used to move the optical read heed of
each of said optical units setectively between disc pasition
and between dises, for greatty improving information aocess
clicicacy when aa optical upit needs Lo move betweea dises,

Ancther object of the present invention is to provide ab
inforrpation processing apparatus with a varicty of control
meens {includiog n phumality of microprocessors or a mico-
processar with multitasking capability) so that at least two
aptical units me able to work coordinately and situlta-
ncously on scparats portions of a soffware progam. fof
greatly improving efficiency in informostion reproduction.

Another object of the presant invention is to affcrd an
information processing apparatus with a scougity means to
safeguard the optical discs stored therein from being unau-
thovizedly removed,

Ancther object of the prosent Invention is to provide an
information processing apparatis with a plurality of disc
compartments o that it is possible to replace an optical dise
i ope disc companiment whilc the ather optical discs stored
In another disc compaiment refdin opersdng.

Another object of the present Invention is o provide an
information processing appamius with 2 control meaos 1o
allow a disc to bo sceancd «<ther &t & rcoastant angular
velocity (CAV) method o at & constant linewr velocity
(CLY) method.
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pattion 16 of a dise clap arin 17 backward so that a disc
clanp head 18 at the distal end of clamp anm 17 is pivoted
dowaward about a fulcrum 19 by compressing speings 20
mounted on the rear partion of gulde rails 14 so that a rod
21 connecting disc levelling mechanism 11 1o a mechanical
holding mechanisia 22 Is polled backward, When pulled 1o
apredetermingd position. the top portion of a position holda
2} ic mechanical holding mechanism 22 is pivoted back-
ward aboirt a fleniing 24 50 a5 to move the middle portion
of position holder 23 over a spring strip 28, The spriog strip
1s arranged 1o have ore cod fixcd to » support platc 26 and
the other end being fron. thus allowing the moveover action
of position holder 23 1o take place whenever there s an
exiernal foree sufficicot to overcome the holding force of
spring strip 25, Position holder 23 is held by spring strip 28
against the force of compressed springs 20, and disc level-
ling machanisi 11 is thus ool touching the edge of a disc 27.

During dise Joading. disc lovelling mechanism 11 is
moved backward to a predetermined position so that a
microswitch (oot shown) activates a solcnoid 28 to pivot
dise clamp head 18 dowowerd further 5o as to dghely grip
optical dise 27 cnto turntable 13 for subseguent rotation. As
detalled In FIG. 2, that is & panlia} cutaway side view taken
along the line 2—2 of FIG 1, on the top of turntable 13 arc
the disc-seiting table 29 for bearing disc 27 harlrontally and
a coneave poftioh 3 for aceonunodating & conves portion
31 of disc clamp 32, Together with concave portion M,
convex partion 31 horizontally moves dise 27 1o a coprect
position for gripping and thus for roiation sbout turmiable
shaft 33. The top of convex portion 31 15 rotatably connected
to disc clamp head 1B by a connecting member M and is
povided with bearings 38 for its rotatdon. While the top
partion of tmteble 13 [s rotatably siabilized by disc clamp
head 18 of clamp grm 17, the middle portion of tamtable
shaft 33 is rotatably held by bearings 36 mounted on suppott
frame 37 and the bottom end s supported by a pivol 38.
Support frarne 37 also holds a turntable motor 39. Tumitable
shaft 33 is rotated by tumtable motor 39 toough a powa
tansmission system, including a gear 40 moonted on A
maotor shaft 41 and 2 gear 42 mounted on the poar-botom
end of turmiablc shaft 33,

Apparatus 1 has two optical units 43 aed 44 horizontally
supporicd by a common frame 45 that i held by the top
portions of the side pancls of suctural frame 1002, Optical
unit 43 has an optical read bead 46 with a lens system 47 for
reading the information stored oo the lower surface of disc
27. Read head 46 5 supporied by a bearing-type carrier
menaber 48 which is slideable along a sliding rail 49, and 2
carrier member 58 having a holc with a fomale screw which
is engaged with a sorow shaft 81, Sarew shaft 51 is rotatably
supported by bearings 52 npd 53 mounied on common frame
45 and has a gear 54 engaged with & gear 55 on metor shafl
56 of motor 57, thus forming a driving mechanism for
optical read head 46, Similarly disposed borizontally on the
other end of the same common frame 45 ix optical undl 44
that comprises an cptical read head 58 with 2 lens system 59,
support bearings 60 and 1. 4 bearing-type carrier member
62, & carrler member 63 with female screw, 2 gear 64 on A
screw chaft 65, a goar 66 on a motor shaft 67 of 4 motor 68,
thus forming a driving mechanism for optical read head 58,
Optical vead hends 46 and 58 are to the best cxicnt mraoged
10 have travelling paths falling onto the same
tavelling plane (not shown) parallel to the disc surface.
Upon receiving power signals from microprocessars (oot
shown), motors §7 and 68 independently and simultansously
move optical read heads 46 and 58 to predotermined posi-
tons |n a redial direction of dise 27 for simuitaneousty
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reproducing information from two separate dise posidons of
information-stored arca 69 on the same surface of disc 27,

In owder to perform the abovementioned multitasking.
motor 3% angd thus disc 27 arc rotated st & constant angular
velecity (CAV). Bven though being ceducsd 1o half, the
storage capacity of a compact disc crmploying the CAY
method remaing enoarmous. for instanee, wn 120-mm opdical
disc can still hold a minimum of 250 megabytcs of da
Most imporiantly, the CAY roiation method allows the
apparatus of the present invention Lo Tolatc sl & constent,
higher angular velocity for mulitaskingly performing high-
speed information reproduction

Referring now to FIGS, 3-7, another embodiment of the
pesent invention will be deseribed in detail hercinbelow,

FI3. 3 is a perspective, partial-cutaway view of a multi-
tasking information processing apparatus 70 in accordance
with the present invention. showing a froat dise compart-
ment T1 and a4 rear dise companment 72 loaded with
multisized discs. & palr of dise-Compartment trapsporting
means 73 for compartments 71 and 72 retractable inte and
out of a playhousing 74. and various control mecans on &
frout panel 75, Note that for simplification of ustration
peither the disc-compartment tragsporting means on the
other side of multitasking information processing apparatus
70 nor optical units are shown in FIG. 3. The pair of
disc-compartment transponting means T3 oot ooly allows
both disc compartments to extend out of and retract into
playhousing 74 but also enables front disc compartment 71
ciyrendly coptaining a4 single 120-mm optical dise o be
independently extended to a disc londing/un]oading position
withouwt disturbing the infarmation reproduction being per-
formed in rear disc compartment 72, As shown i FIG. 3,
seven smaller optical dises with 45 mm in diameter are
herizontally spaced in rear dise eotnpartment 72, In the front
panc) 75 of multitasidng infornnation processing Apparstus
T4, there are a push-type bution 77 for the open/close
operation of frapt disc compartment 71, a turn-type button
T8 for the open/elose operation of both compartments 71 and
72. a microphone conoector 79 for sound output 16 an
carphone or speakers (not shown). and a volume controller
B4 for adjustmoent of sound level, Also cquuipped i apparatus
T® is multitasking information processing spparstus 70 is a
lockout devies 76 for locking dise compartments 71 and 72
and thus for safegoarding the optical dises stored therein
from being unauthorizedly removed. In addidon to a
mechanical key. the lockout dovice 76 is responsive to an
clecrical signal issued by a host computer. 5o that it allows
the openfclose opaation of dise compartnents coptrolled
from the inpit of the keyboard of a host computer (nol
showe).

A partial cutaway view of a underside of the subchassis
traverse deiving mechanism 81 aken along the line 4-3 of
FIG. 3 is shown in FIG. 4. A servo molor B2 fixed to the
subchassis of front disc comparment 71 has a ranzverse
mbbe-rolla &3 that tightly coptacts the chassis of play-
hottsiog 74, Upon rotating. transverse nibber-rolier 83 thus
moves front dise eomparttoent 71 through disc-compartment
ransporting means T3 to & dise loadingfunloading position
or a disc playing position. Rear dise comparment 72 s
similaly moved by a servo moior B4 with a iransverse
rubber-roller 85. In order (o enable both disc compartments
1o paform simultansous closs/open operation, ihe rear end
of front dise cotpartment 71 s provided with a protruding
part B6 having a center bole and the front cnd of rear disc
compartnent T2 is furnished with a promuding part 87
having also a ceoter hole. Both center holes are aligned so
as to allow the fasteningunfastening operation of latch 88
controlled by solepold 89.
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The exploded perspective view of disc-compartment
transporting means 73 of FIG. 3 is detailed in FIG. 5.
Playhousing 74 {s madc to have pamow openings 840 and 91
that form supporting rails 92 and %3 respeetively. Supporting
mils 92 and 93 having bearings %4 and 95 respectively
suppart a suspended sliding device 96 that has five guiding
rails. The top and the boftom guiding rails 97 and 9% of
suspended sliding devior 96 have bearings 99 and 100
respectively, All together. these rails and bearings allow
suspended sliding device 96 to perform sliding operation
inbetween supportiog rails 92 and 93, On suspended sliding
device 96, guiding rail 101 has bearings 102 and 103 and
guiding rail 104 has bearings 108 and 186, while guiding radl
107 has no bearing, Guiding rails 161 and 104 and their
respective bearings form a gap accommeodating a slidiag rail
108 that iz fastencd only 10 front disc compartment 71, At the
distal end of sliding rail 108. there exists a sliding roller 109
thar extends to rear disc compatment T2, Thus, front disc
compartment T4 can individually slide to a disc loading/
unloading position. Fastened to rear disc compartment 72 i
a sliding rail 130 with sliding rollers 111 aud 112, which
slide along the space formed by guiding rails 104 and 107,
Because of the aangement of suspended sliding device 96,
rcar dise compartment 72 can thus be fully epened into &
disc loading/unloading position.

FIC3, 6 is no flusative top plan view of the multitasking
information processing spparatus 70 scen in FIG, 3 with
cight optical discs and six optical uaits. Siuated in front disc
compartment 71 ace an 120-mom disc 113 horizontally dis-
posed on wrntable 134 and two optical units 121 and 122
that are able to independentty and simultansously move 10
any predetermined disc positions in radial directions with
respett to dise 113 for multitaskingly reproducing informa-
tion stored on the lower surface of dise 113 1t is also
possible that each optical uait 121 or 122 has an additional
optica) read bead as the configuration ta be shawn in FIG.
15 for simultancousty reproducing information. if any,
storcd on the upper surface of optical disc 113,

In addition o the L120-mm disc. tirptable 134 disposed
withit disc compartment 71 can be used o hold a disc with
a sranller dise diamaster. Turntable 134 is capable of rofating
in & CLV or CAV scheme. For a CLV-recorded disc. only
optical unit 121 Is in opcration; whils optical ugit 122 will
be additionalty in effect if the Information of disc 113 is
detecicd to be in a CAV-recorded scheotne. Thus, either
CAV-recorded or CLV-recorded discs can be scanned
accordingly for information reproduction, while a CLV-
tecorded dise doubles its stomge capacity. 8 CAV-meorded
disc can be scanned in a high-speed. multitasking way.

Horlzontally disposed in rear compartmco 72 are scven
45-mm-diameter dises 114-128 respectively mounted op
turntables 135-141 and four optical units 123-126 respec-
tively comyrising optical read heads 127-132. The disc-
setting tables of tumntables 136141 are arranged in such a
tranner that disez 114120 arc horizoptaily sligned with
cach other, thus falling otto an Imaginary disc plane (not
shown), Optical read heads 129132 are also aligned to the
best extent, forming & horlzontal travelling plane (consisting
of the beoken circular lines) underacath apd parallel to the
imaginary disc plane for facilitating their focusing during
retrieving the inforroation stored on the lower surfaces of
discs 114-120.

While FIG. 6 shows a configuration in which optical read
heads 127-132 are all amanged (o face the lowar surfaces of
digcs 113129, it s possible that some of the optical units
121-126 apd thus their respective optical read heads
127132 could be arranged o face the upper surfaces of
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discs 113-120 so as to provide capability for rotrieving
information stored on the lower and the upper surfaces of
these discs.

Turntable 137 apd disc 116 are nomally rotatcd in the
CAV method by a wmtable motor 722 that also drives the
other six Dirntables and thus discs to rolate in the CAV
method. As illustrated by the broken circular lines, each of
optical units 123-126 is able to travel horizontally to an
optical disc selected botween discs 114-116, between discs
116118, between discs 116, 119 and 120, and between discs
118 and 119. respectively. for information reproduction.
Infurmation stored on the 45-mm discs s preferably in the
CAV scheme. in ovder for optical units 123-124 (o perform
high-speed, multitesking information repeoduction. A single
side of a 45-mm disc of this type is capable of holding a
minimum of 60 megabytes of dam, sufficicat for storing a
package of cacrutable software programs such as a combi-
nation of Microzoft Word® Version 6.0a (about 17
rmegabytes). Microsoft Exccl® Version 5.0 (about 17
megabytes), and Microsoft PowarPoint® Version 4.0 (about
1% megabytes). Use of a 45-mm disc or other small-sized
discs is also more reallstic than that of an 120-mm dise
because software developers such as Microsoft®.
WordPerfeot®, of Lotus® are most likely 1o produce their
own software discs bul each of coms software programs Is not
big coough to even fill up 15% of an 120-mm disc capacity.
Thit also gives a user flexibility to choose a preferrcd
program. fox instance, a word proccssing program between
WordPerfect® Version 6.0a {about 28 megabytes) and
Microsoft Word®, since both are unlikely to be starcd on the
same disc,

As shown in FIG. 6. disc 116 is capable of belng simul-
tancousty scanned by three optical uedts 123125, This
allows three executsble software programs. for instance,
Micrusoft Word®, Bxeel®, and PowerPoint®. Lo be simul-
tancousky executcd. Disc 118 that can be scanned by optical
units 124 and 126 {s an ideal location for storing a Miarosoft
Windows® U5 disc containing a disk opcrating sysicm
(DOS) and other shared programs. While quaning exceut-
able programs from discs situated in rear disc compartment
72, a user can cnjoy digital music by playing » disc situaled
in front disc compartment T1. The individual openfclose
aperation capability of front disc compartment 71 through
disc-compartment transparting means 73 (show in FIG. 5)
further allows a user to change a music disc. when necded,
without interrupting his/ber active pwograms that are bascd
on the information reproduction of the dises situated in year
disc compariment 72.

FIG. 7 is a block diagram of a control system of the
multitasking informntion proceesing apparatus of FIG. 6.
Basically, cach of optical units 121-126 scen in FIGL 6
comprises a respective one of optical read heads (ic.,
pickups) 127132 and a scparate driving means 785, Ench of
optical units 121-126 is Interfacod with a separstc signal
amplificr T#1. a separats serve system T84, and a scprate
signal-processing systcom, Hach serve system 704 comprises
several servo conrols thet separately control a separste
driving means 705 for mdial tracking of 2 respective one of
optical read hoads 127-132 as well as the focusing of said
respective onc of aptical read heads 127-132. Fach sigpal-
proctssing system comprises a scparate CIRC (Cross Inter-
leaved Recd-Solomon Code) decoder 786, a sepamic
CD-ROM decoder 707, and 4 separatc RAM (rasdom accoss
mermory) 788, In esscoee, tach optical read head Je capable
of being independently moved by a scparate driviog raeans
controlicd through a scparate servo system to a predeier-
mined dise position of an optical disc selected from disce
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113-120 apd being independently focused thereat for
retricving information stored thereon.

Sigoals senscd by cach of opdcal read heads 127-132 are
very weak and thus amplificd by their respective signal
amplifier 701 to derlve oszable emor signals and high-
frequency signals. The derived aror signals interface with
respective serve systém 704 to control focusing end radial
tracking of the respective one of optical read heads 127-132,
CLVICAV controls 702 and 703 that also receive the dexived
ettor sighaly through a high-speed system control bus 716
are gsed 10 regpectively control the rotation speeds of
firotable motors 721 and 722 at a constant linear velodty
(CLV) scheme whea either of optical read heads 127-132
stuses CLY-recorded information from discs 113-120. The
high-frequency signals derived Foin sach of optical rcad
heads 127-132 are in a compact disc format or specifically
in the EFM (zight-to-fourteen roodulation) format and thus
nced to be processed by a signal-process system comprising
CIRC (Cross Interleaved Reed-Solomon Code) decoder 764,
CD-ROM decoder 747, and RAM (random scoess memory)
788 in order for the signals to bec deinterlzaved,
demodulated, and decoded for emor-correction process,
restoring the origina] sequence of data symbels. and finally
converting the 14-bit word back to the original B-bit data
symbol. RAMs 708 are uzed in tomporarily storing data for
reassembling during the sighal processing procecded in the
respective sigeal-process system A digital-lo-analog con-
verier (/A ) T10 and avdio amplifier 711, which are only
necessary when discs have audio tracks, arc shared by
oplical units 121-126 for discs 113120,

In order for multiasking to take place most efféctively,
disc 116 dizposed on turntable 137 is aexmally rotated in the

" CAV method by turntable motor 722 that alse provides the
same rotaton speed for toraiables 135, 136, and 138-141.
Optical read heads 129, 138, 131, and 132 arc ablc to Tavel
threitgh controlled swinging by respective driving means
0% to positions preximate the lower surface of An optical
disc selected between disce 114-T16. between discs
116118, between dizes 116, 119 and 120. and botween discs
118 and 19, respectively, for simuttanecusly retieving a
plurality of information scts storcd thereon, This allows the
total pumber of optical units and thus optical read heads to
be less than that of turntables, thus pot only reducing
production costs bt still providing high-efficicacy and
multitasking capability to the information retrieving opera-
tion performed on the same dise and/or different dises.

Also provided in FIG. 7 are (1) a plurality of control
means comprising microproccssors (MPUs) 712-714, a
ROM/RAM (rcad only memory sand random access
memory) 715, and (2) data tansmitting means comprising a
high-speed systam control bus 736, ITDM (intclligent tine-
divizlon multiplexer) 717, wide-bard host lotaface bus 718,
and ROM/RAM (rcad only memary and mndom ncccss
memory) 71%. Each of the buses is a collection of multiple
lines forming control bus, addyess bus, and data bus for
carrying module-to-module communications, Multitasking
capability of said ¢ontrol means and zaid duta transmiting
means i necessary in order for a plurality of scis of
inforroation to be simultanecisly handled and mansmitted to
4 host computer 720. MPUs 712 and 713 that share ROM/
RAM 713 issue commands or comrol signals to CIRC
decoders 706 apd CD-ROM decoders 707 in o paralicl
maneer through high-speed system comtrol bus 716, The
read only memory poticn of ROM/RAM 715 contains basic
insrocxions wesded for MPUs 712 aod 713 o issue a
plurality of conirol signals to a plurality of serve systems
T84 and & plurality of driving means 705 ao as to indepen-
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dently and simulianecusly move optical read heads 127-132
to » plurality of predetamined disc positions located either
on the lower surface of one disc or on the Yower surfaces of
several dises for multileskingly reproducing a pluality of
information scts constituting cither a program or several
programs stored thereon. The andom access memory par-
tion of ROM/RAM 715 is used for temporarly stoving the
instructions issucd from host computer 720 served as the
ioput of MPUs T12 and 713 for controlling the travelling
mations of optical read heads 127-132,

Aftex being deinterleaved, demodulated, and decoded by
CIRC decoders 706 and CD-ROM decodars 707, the plu-
rality of infosroation sefs retrieved from optical read heads
127132 are converted back o the original 8-bit data
symbol. The phaality of copverted information sets arc
multiplexed by ITDM 717 in order to be simultaneously
transfamed to host computer 728 throwgh wide-band host
interface bys T18 that is interfaced with microprocessor 714,
and ROM/RAM 719, Microprocessor 714 with multitasking
capability controls the simultaneous transmitting of the
multipicacd information 1o bost computar 720, The read
only memory portibn of ROM/RAM 719 contains basic
instructions defining how MPUs 712 and 713 should work
coaxdinately and simultancously together o issue com-
mands to optical upits 121-126 in ocder for a pluality of
them to cfficicatly, multitaskingly, and simultanecusly
retrieve a plurality of information sets copstituting ooc
program o several proprams stoved on ope disc or scpa-
ratcly on plural discs. The random access memory portion of
ROMMAM T19 is used as buffer memory siorage for
teraporarily storing the information (o be wansmitted when
host compater 720 is tisd up with other operations. Wheo
ready, the host computer T20 can accept the information
temporarily stored in ROM/RAM T19 in bursts accordiog to
the instruction of MPU T14. While three microproctssors
T12-714 are shown in FIQ. 7 for controlling the reproducing
and trensmitting of information, it is possible that more
microprocessos can be utilized of these microprocessors A
replaced by a single high-performance multitasking micro-
processor having a full 32-bit architecture with 32-bit
address and data bus gysterns or betier. Similarly, a less
proportion of shared clectronics such as digitel-to-analog
converter 710 and audio amplifier 711 are possible. 2z arc
other clectronic configurations.

Owing to the high-speed and multitasking nature of the
information processing apparatus 1 of the prezent invention,
it becomes practical to cxecute programs directly from
optical discs, This climinates the cooventional. tedious and
time-conswming sofewars installation procedurs in which a
software program stored on a plurality of floppy disks or an
optical dise has to be (decompressedly) copied to & hard-disk
drive of a computey from whae the software program is thea
cxecuted Thiz advantege s described in detadl using the
cxcmplary configuration of FIGS. 6 and 7 in which pre-
sumcdly disc 116 contains a package of Microsoft® soft-
ware prograng locluding Micosoft Word®, Excch®. and
PowerPolnt® apd dise 118 is a Microsoft Windows® 95 disc
contalning a disk operating systiem (D05} program aod
other shared Windows files for the basic operation of host
compuxer 726, After discs 116 and 118 are properly loaded.
optical read heads 129132 first recognize the existence of
both discs and thedr corresponding programs in onder to
create a dise directory-struciure fils, which is similar to a file
allocation wble (FAT) created for monltodog the use of the
sectars of a hard-disk drive. for sicring the basic information
of both discs such as dise locations and directory structores
to the bhard-dizk drive of host computer 720, The disc
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directory-swucture fle is updated only if discs 116 and 118
are replaced by other of pewer discs are added to other
crpty turniables. There is cssentally o software installa-
tion As magually nceded in the conventional practice. Soft-
ware programs cah be written in such a way asto automat-
cally create or modify (1) & user definable boot fle (such as
autoexec.bat) on a hard-disk drive {n ordsr ko quickdy direct
the host camputer 720 to the locations of the softwarc
programs contdined in discs 116 and 118, and (2) a working
direciory on the hard-disk drive of host computer T30 for
storing resulting files that will be ereated or changed during
the execution of the programs.

Becausc none of the program files cu the optical dise is
copied to the hard-disk drive. the approach of the wesent
invention esscntially climinates software justallation. there-
forc allevisting the heavy borden of a hard-disk drive in
information reproduction. Note that according 1o the con-
veptional practice both software programs and resulting/
working files are mizedly stored on a hard-disk drive fox
during the routine operaton of & computer. Accondingly. the
present isvention provides two additiona] advantages: (1)
eliminating the oeed to demand a high-capaciry hard-disk
drlvefurstoﬂngpmgmmﬁlcsﬂutwﬂlmcrbealtnad
throughout the cotire 1ife of their vsage. and (2) ¢liminating
lime-consuming hard-disk drive maintenance that involves
file defragmentation In acder for a hard-disk drive to regain
its performance.

Further, the capability of launching a program directly
from an optical disc loaded in the information processing
apparatus 1 of the present invention eliminates the oeed for
an end user to make a set of backup copics (on floppy disks)
for a purchased softwarc program and thus a softwarc
developer can make fts CT-version products nol cxecitable
from a3 hard-disk drive, accordingly minimizing illegal-
copying of a software progran. This can be simpty baged on.
for instance, the differcnce in recarding formats between the
optical disc and the hard-dick drive. A software develope
can embed a key code in the EFM format onio an optical dis
containing the program fo be copy-right profected. Without
detcoting the presence of the cmbedded key code in the EFM
format, a computer will act cxecute the program. This in
effect disables the program to be excouted from a hard-disk
drive, and thus corapletely prevents spreading of » software
program. This type of softwars progrom can be considercd
to be 2 hardware type in malure, beoause its copy-right

jom is mot relicd o the conventional practice of using
o sealed covelope. As software manufacturers are well
motccted, consumers can be afforded their opportunity (o
roally try out a fully-working version of a soltware program
before deciding whether to kesp it ar pot.

During the process of booting, hosl computer 728 in
accordance with the booting instruction of a user defincd
boot file (£.g.. autoexec.bat) created on the hard-disk drive
interfaces through wide-band host interface bus 718 with
MPU 714 that detcrmines and issues the most cificlent
instructions to MPUs 712 and T13 in order for them to
provide power signals to respective scrvo systems 784 and
respoctive driving means TS 50 a3 Lo move optical read
heads 130 and 132 to dizc 118 for simultancoualy reproduc-
ing the disk opersting tystem (DOS) information and
Microscft Window® 95 informaton. It is preferred thut
ROM/BRAM 718 stores a set of predefined instructions; and,
soffware programs stored oo the disc arm written it
mngedinupardmlumm:rmumtopﬁcalmmhudm
is controlled to move specificatly to # predetermined posi-
tion sclected from a sct of disc tracks that contaio sound
information apd/or other non-video files whils optical read
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head 132 is instructcd to movc specifically 1o another
predetermined position sclocted from anothar set of dise
Iracks that contain vidco information and/or eiher non-sound
files. Iy other words, optical read head 130 is controlled for
producing scusd effects and other non-video files while
optical read head 132 s instructed mainty to produce video
images and other non-sound fies. Controdled by data trans-
raliting signals issucd by microprocessor 714. video Images
can be ransmitied in bursts through widcband host interface
bus TIE dircctly to 8 vidso circult (oot shown) of host

720. With this scheme, reproduction of video
images and suund effcets can be simultancous. thus allowing
a gogram o be exceuted st a much higher speed and
arriving at 1 rcady-to-on state in po Hme.

In contrast. ji accordasee with conveational practice, the
procotding of @ Windows-based software program is inevi-
tably interrupted constantly, especially when video informa-
tion amd sound ioformation arc t0o Jarge to be read within 2
reasonable time period,

Disc 116 loaded on turntable 137 can be simultaneously
accessed by thres optical read heads 129-131. Accordingly.
an information proccssing apparatus of this type will hard-
warcly allow a user o simultancously execute thres differant
programs at the same time. Front disc comperimeat 71 seen
in EIG. 6 has its own turntable 134, optical units 121 and
122. CLV/CAY control 762 and turntable motor 721 (both
shown in FIG. 7) for rotating and scanning an 120-mm CD
at gither the CLV of the CAY method; thus. A audio CT) can
be simultanecusly playcd while a user is cecuting the
software programs stored on the discs dispused in rear disc
compmrtmcot 72

Shown in FIG. B is an information processing appardtus
B0 with an aitrroative coufiguration of disc-storage loca-
tions and optical units, having a rear disc compartment 541
different from FIG. 6, The rear disc compartment 801 of
FIG. 8 bears tix discs 862-807 and six optical unils
808813 In accordance with this embodiment. at least. discs
802 and 843, discs 364 and 305_ and disce BU6 and BOT mc
rospectively aligned with cach other. Furiher. cach of optical
units B#8-—813 is capablc of linearly moving aloog a sorew
shaft §14 and a siding rail 815 by a predetcrmined distance
in a radial dircetion of n sedectzd disc 50 s to allow each of
respective optical read hoads 81682110t carespondingly
positioned on » predotcrmined dise positien for refrieving
information stored thercon, Thus, cach of disc B802-807 can
be scanned either by one optical read head or by rwo optical
read honds simultapeousty for information reproduciion.

FIGS. %A and 9B me perspective top and cutaway side
(zlong the line $B—9B) vicws respectively of the tumiable
showing # disc-sefting table and a disc-holding and
-releasing mcans having a self-clamping and -releasing
mechanism for detachably holding ni optical disc thireon in
accordance with the prescat invention. The disc-holding and
—releasing means and thus the self-clamping and -releasing
juechanist of the turniable herein sre characterized by
miniaturization and are desigoed to Eacilitate dise loading/
unloading operation, Ji the following. oxemplary illusalion
is given to ountable 135 and disc 114 disposed thercon a3
seen in FIGL 6. To facilitate Mustration. only FIG. 9B is
laaded with diec 114. Tumiable 135 basically comprises a
disc-setting table 159 for horizoutally bearing  disc tharcon
and an clovated center porsion 151 which is sized to fit inlo
the center hoke of optical disc 114 as shown in FIG. 9B.
Elcvated conter portion 151 comprises 2 hollow member 152
being in A cylindrical shape wherein a spring device haviag
» flat bottom 153 and four strip ends 154 is simated on the
top of spring 155 that yrovides up-and-down mation through
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optical disc so that information stored on both sirfnces of
zaid zelecicd optical diec can be simultancously acesssed

3. The information processing spperatys of clalm 1.
whercin said plurality of tyntables and gaid plurality of
optical uhits arc arranged in such & manner that at least two
optical dises adjacently stored in sald Information process-
ing apparatus are geneyally aligned with cach other so that
said at Jeast two optical discs are selectively acoessible by at
lzast one of said optical read hesds,

4. The information processing spparatus of claim 1,
whereln a selected plurelity of said optical read heads are
generally aligned with cach other so that at least twvo of sald
selected plurality of optical read heads are capable of being
indcpendently moved by separate driving means to st Jcast
two of predetarmined dise positions on the same surface of
a selected optical disc for simultanecusly retrieving at least
two sets of Information stored therson.

5. The inforimation processing apparatus of olalm L
wherein;

said plurality of trniables are horizontally arranged in

such a manner that a selected plurality of optical discs
stored thereop dre gencrally fallen onte an imaginary
harizontal disc plane; and

said plurality of optical waits arc mranged in such a

tfoanncy that the traveling paths of a sclected plurality of
said optical resd heads arc generally fallen onto two
imaginary horizontal travelling planes. coc sbove and
the other beiow sald imaginary horizontal disc plane;

50 that said selected plurality of optical read heads are

#blc to independently move 16 a sclected plurality of
prodetermined dise fracks on both surfaces of at least
one of zaid sclected plurality of optical discs for
timultancously retrieving a plumlity of information
sels stored thereon.

6. The informatiun processing apparatus of claim 1 further
comprising at least one disc compartment for storing said
plurality of wrniables #nd said plurality of optical uaits
thereln, and a sccurity mears for locking said at lcast onc
disc conpartunent from beipg unauthorizedly opened zo as
to safeguard optical discs stored therein,

7. The information processing apparats of claim 6,
wherin said security meany is sclectively controllable by a
mechanical means and by an clectrical signal.

8. The information processing apparatus of claim 1 further
comprising two disc compartments for storing said plurality
of turntables, and a disc-compartment ransporting means
that enables ooc of said two dise compartments to indepen-
dently extend owt and retract into sxid information process-
ing apparatus for disc cxchanping while the other of said two
disc comparimeots remaing in 8 retracted position.

9. The information processing apparatus of claim 1 further
comprising a humtable motor and A control means, wherein
sald control means is provided for conuolling the rotating of
said turntable motor sclectively at a constant angular veloc-
ity and at a constant lincar velodty.

1¢. The information processing gpparatus of clairg 1,
wherein ot lcast two of sald optical read heads are moved by
regpective driviag means for coordinately proceeding the
reproduction of » software prograrm, ooc of said ai least two
optical read heads js moved to a set of disc tracks consisting
of the data that are not responsive 1o reproducing the sound
effects of said software program, and another one of sajd at
lewst two optical read heads is moved to another st of dise
tracks consisling of the data that are not responsive o
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repraducing the video images of sald software program. zo
that sajd sound cffects and said video images of said
suftwae program ere simultaneously reproduced.

11. The information processing apparatus of claim 1,
whetein sach of said tumtables comprising:

(a) a disc-seiting table for bearing an optical dise thenson,
said disc-setting table comprising diseveleasing means
having an cutward-biased tendency for pushing said
optical disc apart from sald disc-serting table: amd

(b) & dise-holding and -releasing means comprising (1) 2
hollow rocmber that has an clevated center portion
beiag sized to fit into the center hole of satd optical
disc, (ii} disc-holding means retractable inte the inside
of said hollow member but prefembly returming to its
cutward-biased normal positon protruding to the out-
side of said hollow member for locking said optical
disc in place. and (fii) a releasing button that upon
pressing mhracts said disc-holding means to the inside
of said hollow member, so as to allow said disg-
releasing means to push sald optical dise apart from
said dise-setting table,

12. The turilable of claim 11. whezein the elevated center
portion of sald hollow member has a poocircular outer
boundary for adapting a disc having a center hols with a
complementary oundary so as to cosure precision griping,
thus allowing said disc to rotate a1 a high speed.

13. An Information processing spparetus comprising:

{a) a disc compartment;

() a plulity of turntables disposed within said disc
compartmeat, each of sad tmtables colppriziog 4
disc-setting table for mounting an optical dise therson;

{c) an optical unit comprising a driving means and at least
otie optical yead head, said driving means being pro-
vided for moving said at least one opticel read head ic
a radial direction relative to at least onc of said dise-
sefting tables;

{d) means for controlling sald driving means to move sajd
at lcast one optical read head for selectively accessing
optical discs mounted on at least two of said plurality
of turntables: and

(&) at Jeast one sigonl-proocss system for cooverting the
information retrdeved by said at least one optical read
head from a compact dizc format 16 the original state of
the information;

wherein said turntables, said disc-sstting tables, and said
optical unil arc aranged in such a manner that optical discs
mobtited op gmid disc-setting tables are generally aligned
with each other so a3 to allow said opticat unit 1o selectively
access each of sald optical discs.

14. The information processing apparatus of claim 13,
wherein said optical unlt comprises two optical read heads
having respective ohjectlve lenscs facing fo cach other 5o
that said two optical read heads are capable of being moved
simultancously by sald deiving means for retricving Lufe-
matich stoved oo both surfaces of a selected optical dise
thexzon,

1%, The information processing appamtys of ¢laim 13
further comprising a tumtable rotor and & control means,
wherein said control means & provided for controlling the
rotating of said bootable motor selectively at & constant
angular velocity mad al a constant linear velocity.
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HIGH-PERFORMANCE INFORMATION
PROCESSING APPARATUS HAVING
MULTITASKING FUNCTIONS

This application is u divisional of spplication Scr, Na.
08/850,844 filed May 2, 1997 now abandaned.

FIELIL: OF TIIE INVENTION

“The present invention relates generally ta the field of an
information processing apparatus using optical disc mecdia
tor providing and storing information and more pacticularly
1 & bLigh-performance information processing apparatus
having multiple and highly-improved funclivos of sceond-
ury and tertiary storage for improving the cfficiency of a host
computer in performing information processing.

BACKGROUND OF THE INVENTION

I is nowadays essential that 2 ¢omputer system be

cyuipped with a hard-disk drive, a loppy-disk drive, a

svad-only-memory compact-dise (CD-ROM) drive, and a
backup drive either a tape backup drive or a removable-disk
drive. Each of these drives had been evalved for taking parl
i providing some of the multiple functions of seeondary
and tertiany slorage necessary for the computer system 1o
become fully operable in preforming infurmation process-
iny.

The function of a hard-disk drive 15 known 1o supply
on-line information to the microprocessar of 4 vompliter
system; while, a floppy-disk drive allows a vser o install

- software onto the hardedisk drive and to iransporl duta
between camputess. This has been the basis for the evolution
of conventional computer systoms; and, 1he proceeding of
information processing has 1hus been heavily dependent on
the read/write operation of the hard-disk drive, ‘The imme-
diate disadvanage has becn that each oewly-purchased
software program has (v go through a ledicus, time-
consuming installation process through which program files
are (decompreascedly) copied to the hard-disk drive from
which the software progtam is then Jaunched. This rermains
in cffcet regyrdless of whether software s distributed
through optical-disc or oppy-disk media. Aside from the
direct cosl paid [or software, an end user is also incurred
wilh indireet cost for having corresponding hard-disk spuce
lur storing the purchased software program.

When 3 software program is disteibuted throngh floppy-
disk media, an end user is advised to make a set of backup
copies becanse foppy diskettes arc susceptible noi ooly 1o
physical and exiemnal damages but 1o magnelic depradation.
Inevilably eacountered are other disadvaniages: requiring 4
limme-consuming backup process and leaving no room far the
soltware propram 10 be copyright protected.

‘The practice of installing a purchased software program
from purchased software diskelles 1 a hard-disk drive does
pot Jeave much room for software o be copy-right protedted.
There exist hardware-type protection devices; but, they are
alfarduble ooly for high-price software programs with an
aim of selling at most a Tew thousand copies for use in
trading stocks or futures o seal time, (or instance. In
contrast, velume sofiware programs ace sold in sealed enve-
lopes. Onee 4 sealed envelupe of a software program is
opened, an end user s assumed to aceepl the softwars
license aprecment se1 by a software developer; and, the
software program is not returnable. Unfortunately, there s
o practical way to prevent the volume software program
from being illepally copied or duplicaled. As with the
software developers producing high-volume and low-price
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sofiware programs suffer from their products being illegally
copied, 1he end users lose their opportunily w thoroughly try
oul a soltware program befure purchasing,

The conventiona] practice eventually degrades the read/
write cMviency of a hard-disk drive. This is bocause user-
created and seltware-created data files mixedly stored with
progream files on the hard-disk drive arc constantly rewritten,
fragmentalty relocated, and ovemuully scattered all aver the
hard-disk drive. Accordingly, a longer ime is nesded 1o find
all of the fragmentally-stored data of a large wser-vreated
daty file. The only remedy currently available for this
problem is to routinely run & Rle-defragmentation process.
Unfortunately, as more and more software programs of
user-created data files are stored vo the hard-disk drive, the
file-defragmentation process hecoroes morc and mare time-
consuming, because il also invalves relocation of the pro-
gram files that occupy most of the bard-disk space but are
never chauged o allered troughout the entire lile of their
usage.

Another concern of the conventional practice is that a
hard-disk drive is subjcet W nonphysical damages, for
instance, such as program files heing truncated ar cross-
linked dus to improper asscssing or writing during, informa-
lion repoducing ar being infested lry computer virus. As 4
resull, gaftware prugrams become corrupted; and, another
tedinus software installation process is again needed.

A CD-ROM drive, even though becoming incrcasingly
popularly, plays a much less significant role i information
processing when compared with u hard-disk drive. This is
clearly reflected in the facl that the CD-ROM drive is
designed to serve as tertiary storzge for providing off-line
archives, for distributing software programs (o be installed
omto a hard-disk drive, and fbr playing an andio disc. Often,
much of the information originally stored on eplical dises
has to he copied 1o the hard-disk drive. Eventually, a mass
of infermation is aceumulated in the hard-disk drive. At this
point, it becames highly desizable tw have a backup diive
citber u tape backvp drive or a removable-disk drive for
storing 1he accumulsied mass information. This pot ooly
incurs substantial costs to end uscrs but adds up structural
bulkiness and power consumplion Lo the compuier Sysicos.

I order 1o remedy the disadvantages and problems mei-
tioned hereinbetors, my U.S. I'at, Mo, 5,748,575 advances
the role of CR-ROM apparaluses in information processing
from Ierliary storage to secundary storage. This is achieved
by providing a CLHROM-type information processing appa-
ratus having plural turishles for removahly accommakdating
optical discs thereon, plural head uoits, contrel means for
controlling the independent movements of the lead unils,
sigual-process systews tor converting mulliple sels of infor-
mation from a compact dise formal Lo the original state of
the information, snd data trapsmilting, means for simmlta-
noously transmitting multiple sets of converied information
1o a host computer, The CD-ROM-lype informstion pro-
cessing upparatus of (.5 Pat. Mo, 5,748,575 cnables u
computer system 0 simultancously and multilsskingly
launch several soffware proprams directly from original
saltware discs, thus climinating tedions and time-consuming
sofltware installation, allording a kind ol copyrighl protec.
tion 1o software, and slleviating the burden of a hard-disk
drive in intormation reproduction processing, However, 1he
read-only nature of U.S Pat, No, 5,748,575 disallows any
storing of uscr-created data files, requiring a hard-disk drive
for its host computer, The present invention thus makes the
optical informalion processing wpparatus of U.S Pat. Na.
5,748 575 to hecome a master drive having o enly multiple
but highly-improved functions of second and tertjary storage
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s0 a5 10 be capable of replacing all of the drives such as

hard-disk, foppy-disk, optical-disc, and backup drives thal

arc normally needed in a conventional compuler system.
LBJECTS OF THE INVENTION

A first object of the present invention is o provide wn
information processing apparamus capabile of perfoming not
only information ceading in multitasking bul information
writing.

Msecond object of the present invention is W provide an
information processing appartatus having a bead unit capable
of selectively interacting with al least two optical dises
through it driving means, so as to manufacture high-
performance information processing apparatus at reduced
costs,

A third ohject of the present invention is 1o provide an
mformation processing apparalus having pleral turotables,
plural head units, plural deending units, at lcast one cneod-
ing unil, ard a sysiem control unil so g5 10 aflford complele
and highly-improved functions of sccondary storape and
lertiary siorage for replacing all of the hard-disk, Aoppy-
disk, optical-dise, and backup drives normally needed in a
conventional computer system.

SUMMARY OF THE INVENTION

According 1o a first preferred embodiment of the present
wvention, an informalion processing 4pparatus Comprises
plural head units and plura] decoding wnits for multitask-

ingly performing information reading, and at least oo -

encoding unil for performing information writing with
respect o a selected dise surface.

According 1w a second preferred embodiment of the
presentinvention, an information processing spparalus com-

prises plural turntables each being rtatable abowt a respeg-

tive vne ol central axes for removably accommodating al
least une optical dise, and one head uait capable of posi-
tioning its head-means proup seleclively belween the lum-
tables and thus sclectvely interacting with the optical dises
for performing informativn reading or writing.

According 10 a thurd peeferred embodiment of the presem
invertion, an information processing apparalus comprises
plural turntables cach being cotatable aboul a respeclive une
vl central axes lor removably accommodating at least one
vphical dise, plural bead wnits and plural decoding unils for
multitaskingly performing information reading, al least ane
encoding unit for performing information writing, and a
system contrel unit for coordinating operation of and for
enabling dircct communication of the head unils, 5o a5 10
allow suid information processing apparatus to posscss not
only complete but highly-improved functions vnobtainable
from any combinations of cxisting hard-disk, Hoppy-disk,
vplical-dise, aod backup drives thal are necessarily cquipped
tn a conventionsl computer system,

BRILETF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cutaway side view of an information process-
ing apparatus having two head wnits capable of selectlively
performiog information reading in multitasking and infor-
malion wriling with respect (o one dise surface, in accor-
dance with a first preferred cmbodiment of the present
invention,

F1G, 2 is a block diagram of u comtrol system of the
information processing apparatus shown in FIG. 1.

FIG. 3 is u fiow chart showing a disc uperating system for
vowrdinating aperation of the bead units (o simultaneonsly
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process at least two scts of information associated with the
same task for improving information-process speed.

FIG, 4 is a top view of an informalion processing appa-
ratus having ooe heatd unil movable selectively berween
plural turntables, in accordance with a second prefered
cmbodiment of the present invenlion.

FIG. 5 is an tllustrative top view of a head unit and a
furntable of FIG. 4, showing 4 driving mesns in 8 culaway
lop view and a head-means group in a plan view.

F1G. & is a cutaway side vicw of the head unit and the
turntable along the ling 6—6 of F1G, 5,

FIG. 7 is 4 perspective view of an information processing
apparatus in a dise-loaded posilivn, in accordance wilh »
third prefesred embodiment of the present invention.

FIG, & is an dlustrative 1op view of (he informativo
proccssing, apparilus seen in FIG. 7, showing five oplical
head units and eipht turetables mounted with discs thereon.

F1G, 9 is a sunplificd block diagram of a control system
of the information processing apparatus shown in FIG. 8,

I1G. 10 is an alternative configueation of plural turntables
and plural head unis.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODHMENT

Referring now to F1GS, 1-3, a fiest prefeered cmbodiment
of the preseat invention will be described in detail herein.
below.

FIC. 1 is a endaway side view of an information process-
ing apparalus with muliitasking capebility, having two opti-
cal head units and one wrmeble for detachably mounting
anc oplical dise. Apparatus 100 has a structure 101 on which
varicus mechanism components are disposed. The structure
allows the apparatus 10 be either imernally installed as a
huwili-in unit in a compuier sysiem or coversd by o housing
for use 45 a stand-alone unit to be connected 1o 3 host
computer, Movated on structure 101 anc an clectrical board
145, 4 tuntable moter 102, head units 120 &nd 130, Turn-
table motor 102 35 provided for rotating a turniabbe TO3 that
has a disc-setting surface 104 lor accommodsting an opticul
dise 140, and a concave portion 105 for accommodating a
convex portion 111 of a dise clamp 170, Dise clamp 110 is
mavable in up/down dircctions for respectively releasing/
clumping vpuecal dise 1440,

Head wait 120 basically comprises an optical head means
(i.c., pickup) 121 and a dewing motor 122, Driving motor
122 is provided for moving optical head means 121 in a
direction perpendicular o the central axis of turotable 103
(or tn a rudial derection of optical dise 130) throwgh rotating
a serew shalt 125, Oplical bead means 121, provided lor
reading information from and for writing information oto
the lower surface 141 of optical disc 1440, is supported by a
carficr member 123 haviog a female screw for cngaping
with screw shaft 125, Scrow shaft 125 has 2 pivoted end 126
rotatably supported by steucture 101 and a pear 127 engaged
with a gear 128 on driving motor 122, thus forming & driving
mechanism for optical bead unit 120. Similarly disposed on
the other end ol structure 107 15 head unit 130 thal comprises
an vptical head means 131, & pivoled end 136, o camier
member 133 with a female screw, a gear 137 on screw shafi
135, a gear 138 on driving motor 132, thus [orming a doving
niechanism for head unit 130, Upon receiving power and
control signals, driviop motors 122 and 132 independently
and simultaneously move respeotive optical besd means 121
and 131 in a radis]l dircetion of optical dise 140 w prede-
termined positions, 50 as to muoltitaskioply interact with he
lower surface 141 of optical disc 144,
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controlled o read digital data information for he reprodug-
tion of the binary prugram associaled with the new reading
task, 50 as to exccute the soltware program and 10 produce
visual images. The digital data infermation is decoded and
tempararity stored in RAM 223 or RAM 273 scived as a
buffer (5311). 5312 determines i host computer 296 is ready
for accepting the dats lemporarily stared in the respective
butfer, Afler the digital dala information is sent to host
computer 296 (5313}, 5314 determines il the reading of the
digital data infarmation is completed or nol. When there
{nvolves reading digilal audio information (3309}, a second
head unit is then made available by suspending, if nccessary,
the activity af the secomd head unit for reproduging the
digital avgio information ($315-8317). IT bath reading
digital audio information (S318) and ruading digital duts
infurmation (S314) are compleled, head unils 120 and 130
are instructed 10 resume their suspended B/W activities if
uny (5320). When there is no snspended R/W activity
($319) or (be suspended R/W activilies are completed
(5321), the activities of both head units 1200 and 130 are
arcordinply cnded (5322).

In cssence, the information processing apparatus com-
prises a control sysiem unit having microprogessor meins
and ROM cumprising basic instruetions for eoordinaling
operation of these head units to simultancously process al
least two sels of information associated selectively with the
same sk for increasing informativn-process speed 2od with
differemt tasks for achieving true multitasking,

Referring now to FIGS. 4-6, 1 sccond prefered embodi-
menl af the pressat invention will be described in detail
hercinbebow.

FIG. 4 is a pesspective, tap view of an information
pruccssing apparatus 400 having sn optical Lcad wnit 401
camprisiog an optical head-means group 402 and a driving
means (o1 swing mechanism) 403, Driving means 403 is
provided for moving optical hesd-means group 40210 travel
throvgh swinging about axis 416 w0 any disc positions
sclectively on dises 404409 that sre disposed on respective
disc-selting surfaces of turntables 410415 each being rotat-
able about a separate one of central axes. Each of the dises
hus a diameter af 45 mm, The disc-setling surfaces and thus
the dises are horizontally sligned with each other and are
concentrically disposed at predetermincd positivus such that
the centers uf these dises are at an equat distance [rom axis
416. Underneath tuentable 407 is a wrnisble motor 650
{shown in I1G, 6) for driving turntables 410-413 simulta-
neously, Each al wratables 410 415 comprises its own
dise-loading and releasing means, Thus, withowt going
through other imetmediate loading stages (such as internal
disc changing or disc selecting used in the prier aris),

informaticn reading/writing can be imncdialely proceeded 4

simply throuph swinging head-means group 402 about axis
416 10 a dise selectively between dises 404409,

Diriving means 403 cnables optical head unit 4071 w
perform @ maximum of 3507 swing about axis 416, starling
(rom posilion 418, [or accessing any dise positions an dises
404-409, Specifically, bead-means gioup 402 of optical
head uoit 401 (ravels in accorlamce with the phantom
circular line 417; thus, any information stered vo these dises
becomes readily acecssible. Because of being designed for
disca with smaller sizes and being cquipped with a single
rntable motor and an optical head nnit 401 capable of
wavelling among discs 44409, information processing
appaatus 400 can be ceonomicilly produced in a sies
similar to the commercially available single 120-mem-dise
player, installable inlo the interiur of a personal cumputer,

Discs 404—409 shown in V16, 4 are arranged in a menner
that there is an open space between disc 404 and disc 409 for
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optical head unit 401 L park at position 418, This open
space allows head.means group 402 to cantain an upper
optical head means 451 and a lower optical head means 452
(shown in FIG, 6) without interfering with the loading/
unloading of dises 404 and 409. Objective lenses of vptical
head means 451 and 452 (T1G. 6) are disposed in & direclion
facing to cach other, 50 as fo allow both surfuces of a
selected one aof discs 404409 tw be simultaneuusly
accessed. Use of two optival cead heads of this type provides
twofold edvantapes: doubling vot only the information stor-
ape capacity of a disc but he speed of information process-
Il'.lg.

TIG. 5 is an enlarged perspective Lop view of pptical head
unit 401 with head-means group 402 moved lo the lead-in
area o1 the innermast dise position of disc 407 mounted on
turntable 413, for Mustrating that a single driving means 403
it nsed to herzomally move optical head-means group 402
selectively belween various tise positious as well as
between & plurality of dises for information reading/writing
in accordance with the present embodiment. The qulaway
side view along the ling of 6—6 of FIG % is shown in FIG.
6. Optical head-weans group #2 supported by a shafi 502
is wwingablo shout axis 416. The swing motion of optical
head-means group 402 is powered by driviag means 403
through a toothed Lelt 520,

Turntahle 413 seen in F1G, 6 has a tumtable shaft 635
which s rotatably connccted to the upper shafl of turntable
motor 650 (astened 10 a Frame €40 A1 the top portion of
lrntable shafl 655 are a disc-selting Lable surface 660 and
dise clamp means 665 retractable into lurntable shaft 655 for
clamping/rcleasing disc 407. Al the ather portion of the shaft
of motor 650 is 1 pullcy 651 counceted by a 1oothed belt 652
for ransmitting rotation power Lrom turntable motor 650 to
alker turatables seen in FIG. 4, Accordingly, a plurality of
turntables can be driven Gy a single wratable motor. This
reduces construction costs and space for commercializing
the optical information processing apparalus of 1he prescot
invention.

Shafl 502 is rotatably supperted hy bearings 603 and 604
and has 4 pivoted end 605 for ils swinging. Bearings 603 and
604 are respectively supparted by top and bottom suppotting
frames 608 and 606 fixedly attached to driving mesns 403,
Asiop pin 607 fixedly attached fo frume 640 and two helical
wension springs 608 and 609 amanged ip opposite dirsation
arg provided iu order W produes lorgue restrain Lof sleady
swing of shalt 502 abaul its axis 416. A stop pin 610 [ixedly
attached 10 the bottem portion of shaft 502 is provided for
resting shaft 502 at a relcrence position, A touthed belt 611
connects a pullcy 612 oo shaft 502 and u pulicy 613 ona
moving-coil shaft 620 for transmilting rotation power. Pul-
ley 613 has a diameter larger than pulley 612 so that driving
means 403 can provide a maximal swing angle of 350° This
allows optical head-means group 402 1o travel rapidly not
only hetween dise pusitions of a selected Wisc bul between
discs 404409, beeguse the travelling invalves only vue
single-directional movewent.

Supported by bearings 621, moving-coil shall 620 has wp
and bottom pivots 622 and 623 that are respectively held in
place by tap and botwm frames 624 and 625 lor its swing,
One end of moving coil 626 is fixedly attached to maving-
coil shaft 620, the other end i5 allowed to freely travel in the
unitorm air gap 627 defined by an outer soft-iron pole piece
628 and sn inner pale piece 629. Nuaded 1o outer sofl-iron
pole picee 628 is u magnet 630, An sir gap 631 cxiending 10
\he inner arca of a covering frunc 632 is provided in order
for moving-coil shalt 620 wilh attached moviag eoil 626
be mssembled into the configuration of FIG. 5 and ulso
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allows moving-coil shaft 620 and the fixedly attached end of
muving coil 626 1o rotate abaut the axis defimed by pivots
622 and 623. Attached 1o the outer circular area of magnet
630 i 3 laminated steel shell 633 that aols as 2 magnetic
colleclor ring and also effectively shields the clement from
stray fields.

Rteferring aow 1o FIGS. 7-9, a third preferred embodi-
ment of the present invention will be described in detail
hereinbelow.

FIG. 7 is a porspective top, side vicw of an information
processing apparatus 700, having an upper compartmen! 710
and a lower compartments 760 hoth currently being in 8
disc-loaded position, F1G, 8 is 8 perspective p view of
information processing apparatus 700 showing lower com-
partment 760 extended 1o a disc loadingAnloading pesition.
Compariment transporting means 711 and 761 are provided
For making compartments 710 and 760 retractable into (ie.,
in a disc-loaded position) and out of (i, in a disc-loading/
unloading positions) structure TO1. On the front panel 715 of

upper compartment 710, there are a push-type button 6 for o

the open/close operation of upper compariment 710, an
audio ouiput conneetor 717 for sound output, 3 play hutton
718 for playiug a digital audie dise, and a volume control
720 tor adjusting sound level. Also equipped in information
proceasing spparatus 700 s a tockaw device 721 for luckiog
bath compartments 710 and 7640 with respect to siruclure
701 for satepuarding the optical discs stored therein from
being unauthorizedly removed. Lockowt device 721 is
responsive o a mechanical key and 10 an electrical signal
issued by a host computer, allowing the open/cluse GpCTATinD
of compartments 710 and 760 controllable hy the signal
generated from the keybvard of a bost compuler {not
shown).

Situated in upper compartment 710 ar ane 120-mm dise
769 horizontally disposed on turmtable 779 and onc head
wnit 739 having a head-means group 849 (116G, §) swingible
1 a predetermined dise position in 4 direction perpendicular
to the central axis of twrntable 779 (or in a radial direction
of disc 769). Prelerably, a disc with avdiv or mubimedia
infarmation will he played in this compartment,

Horizontally disposed in lower compariment 760 are
seven 45-mm-diameler discs 770-776 slored vo respeative
discvsetting surfaces of turtables 780 786 und tour head
units 740-T43 rcspectively comprising head-means proups
$50-853. Preferably, lower compariment 760 scrves as
secondary slorage for launching software programs directly
thercfrom and For sloring user-created data files and/or
suftwarg-generated data files. The soltwarc-generated dala
filex refor 1o as the data inlormation such as hardware selling
parameters and viher data Qles oot reluled to the program
flcs that are stored on a dise for distribution. Turntables
780786 and thus their respective disc-setiing surfaces, sach
being rolatable aboul o separats oo of central axes, are
srranged in such a manner thal dises 770-776 moumted
{horeon are harvzentally aligned wilh each other, Head-
means proups 450853 are ulso aligned to the best extent,
forming o horizontal iravelling planc (comsisting ol the
phantom cireular lines) underneatl perpendicular ta ine
contrad axes of Wrntables 780-786 (or parsllel (o Lhe disc-
surfage plauc) for facilitating their focusing during intcract-
ing wilh the lower surfaces of dises 770-776. As illusirated
by the phantom circular lines, head-mewns group 850. 853
arc able 1o uavel selectively between dises 770- 772,
between dises 772-774, butween dises 772, 775 and 776,
and between dises 774 and 775, cespectively. Information
stored on the 45.mm discs is prefersbly iu the CAY scheme,
in order for head units 740-743 w perform high-speed,
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muhitasking information processing. A single side of 2
45-mm disc of this type is capable of holding  minimum of
&0 megabytes of data, sufficient fur storiog » packape of
application software programs such as Microsalt Office®
conlaining Migrosoft Word® Version 6.0 (about 17
megahyles), Microsoft Lxcel® Version 5.0 (about 17
megabytes), and Microsoft PawerPoint® Version 4,0t (about
18 megabytes). Use of a 45-mm dise ar other small-sized
discs is also more realistic thau thal of an 120.mm disc
becanse sottware developers such as Microsolt@,1BME,
WordPerfect®, or Taius® are most likely to produce their
own saltwaee discs but each of their system or application
software programs is not big enaugh to even fill up 159 of
an 120-mm dise capacily. This also gives a vser flexibility to
choose a preferred program, for instance, a word processing
propram between WordPerfect®(aboul 28 megabytes) and
Microsoft Ward® sinee hoth are unlikely to be stored oo the
sanme dise,

Disc 772, capahie of being simultancously interacted by
three head unis 740 742, preferably containg a packags of
application software programs including, for inslunce,
Microsofl Word®, Fxeeld, and PowerPoint®. Turmable
784 secessible by head units 741 and 743 js an ideal logation
for stocing, 2 Microsofl Windaws® 95 or LEM Q828 disc
containing a disk operating system (DO%) and other shared
programs, [iscs 778 and 776 may contain erasable/
rewritable media for storing data files created by a user oc
genuraled by a saftwace program, and, head units 742 and
743 are capable of selectively performing information read-
ing and information writing. While running system and/or
application software pragrams from dises situated m lower
compartment 760, 4 uscr ¢an enjay digital music by playing
an andio disc sitwaled in wpper compartment 710, The
individual open/close operation capability of upper compart-
ment 710 and lower compartment 760 further allows the
pser W change a musie disc, when necded, without inter-
rupling his/hee aclive sprograms perfornied in lower com-
partment 760, and vice versa.

Owipg (o the high-speed and multilasking natufc of
information processing apparalus 700 of the prescnt
embodiment, it becomes possible 1o launch or execute
software programs directdy from ociginal software discs,
This climinates the conventional, tedinus and 1ime-
consuming saftware installation procedure in which a soft-
ware program stored on a plurality vl Herppy diskestes or an
oplical dise bas o be (deeumpressedly) copied Lo a hard-disk
drive from where the saltware program is then launched.

A simplified binck diagram of 2 control system of infor-
mation processing apparatus 700 [s shown in FIG. 9. Head
wiits 739-743 respectively contain opticl hedd means
049-953, and driving means $59-963 that are respectively
inferacted by local processing-control systems $09-913.
Each of local processing-control gystems S09-913 contains
a Jocal control unit (cach having a MPU and s ROM/RAM),
and & decoding unit. Local processing-control systems 912
and 913 gach additionally comprises an encodiag wnit for
pecloming information writing, Each of the local control
units comtrols operatinn of a respective one of the head units,
a respeclive one ol the decoding/encoding unils, and a
icspestive one of the servo controls io a local level, 50 as 0
allow multitasking 1w take place most effectively. Couver-
sion of audio data between analog and digital formats is
pecformed by an audio-processing unit 905, Tumtable
motors 901 and Y02 rolule respective turntables 779 and
TRO_TEE cither at a CLV schome ar at 4 CAV scheme. A
systemn control unit 920, cunypnising MPLU a1 921, 5 ROM
922, 1 RAM 923 and a SRAM (static randomaccess
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memory) 924, is connected to ¢ach of the local processing-
cumlrol systems 909-913 for interacting with & host com-
puter 930 and for coordinaling the local operations of the
local conirn] unils contained in local processing-control
systems 909-913 through wide-band host inlerface Y23 and
system cantrol bus 926. In essence, system control unit 920
coordinates operation of head unis 740-743 in interacting
with discs 770776 50 as to allow selected two of head units
T40~743 1o simullancously process two sets of infurmation
associated selectively with the same task for improving
information-process speed and with different tasks for
achieving true multitasking. ROM 922 contains basic
instructions needed for MPU 821 10 issue control signals Lo
the local control units coptained in local processing-contrnoi

sysioms H9-913; and, RAM 924 is provided for lempo-

rarily storing information such as the suspended activitics of
head units 739-743 during information processing. SRAM
924 is afforded for storing hasic information such as the
read-aaiy or erasablu/rewritable natre of discs 769-776 and

directory-siruciuce information or path bles ol dises

769-776, allowing information processing apparams 70 te
instantly detcrming the very disc with which a new task is 1o
be proceeded. This alse eliminates the siep of requesting
cach head unit to read the TOC information of each respec-
tive dise, when host computer 930 is booted. Thus, any new
reading/writing lask can be instantly executed. Other boot-
strap duta affecting the booling of host computer 30, such
as a vser-defined file of awloexccbat, is also preferably
stored and updated on SRAM 924 for high-speed

performance, although il can be stored on dise 775. Thus,

host computer 930 can be booted in no time, ROM 922
furlher contaios instnwctions to request the information con-
tained in SRAM 924 to be verified or updaled before the
shitdown of information processing apparatus 700. Thus,

the basic infurmation contained o SRAM 924 always

remain updated s as W cosute thal any infarmation-wriling
ar information-reading request can be launched instantly.
Use of the SRAM ¢liminates the need ki refresh the contens
ol the information/instructions many times o second; thus,
the information/instructions can be retained through power
of @ battery, IIDM 927 and ather wide-band buses aré
provided for simuitapeously transmitting a plucality of sels
of dats generated from lJocal processing-control sysiems
009-913 (o host compwier 930

lin accordance with ihe present invention, none of thw
program files stored on read-only discs 770774 shall be
copied to crasable/rewritable dise 778 vr 776, This essen-
tially eliminates a ledious, time-gonsuming software-
installution process; therefore no operating burden will he

added 1o head woit 742 or 743, Information reading and

infurmation writing thus can be proceeded in a high-speed,
multitasking menner. Preferably, a software program is
wrillen in 8 manner capable of cnmmunicatiog, wilth the
basic information stored in SRAM 924 s0 that o user is
sulommatically prompled 1o set up 4 directory for storing
user-created and/for sallware-pencrated data files on disc 773
ar 776, if the directary for storing wser-created and/or
sofiware-gencrated data files is not yel created.

Buecause wser-created dala files and/or soflware-generated
data files aro siored on erasable/rowritable discs 775 and 776
separated from program files stored on read-caly dises
TH-774, no iedious, Lime-vonsuming file-delragmentation
process will ever he needed. With the coexistence of system
coutral unit 920 wnd the local control wnite, infarmation
exchanging or direct communication hetween the head units
and thus between the dises separately mounied thereon van
be cstablished. For oxample, through head units 742 and
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743, files cen be copiod direcily from crasable/rewritable
dise: 775 to erasable/rewritable disc 776 for making, off-line
archives without invelving ur going through host computer
930, Such direct interfaging/cemmunication is not available
in conventional computer systems beiween o hard-disk drive
and a Hoppy-disk dove, or other removable disk drive. The
separalivn of uscr-crealed andfor software-generated data
files from program files limits the amount af the data files
thal meed to be trapsported or secured. In coaventional
practice, the feature of allowing a scleeted one of discs
removable is only achisvable when severa) information-
storage drives such as a hard-disk drive and a remavable-
disk drive are combioed, but al the expense of inuorring
additional costs and hardware bulkiness. Accordingly, infor-
metion processing apparatus 700 oot only possesses cutn-
plete tunctions of & hard-disk drive, a floppy-disk drive, an
optical-dise drive, and a backup drive that are pormally
necded in conventlional practice, bat provides highly-
improved functions of sccondary storage snd 1eniary storage
that are uol achigvahle by any combinations of the conven-
tional informatioo.storage derives,

Showa in FIG. 100 is an infermatlion processing apparatus
1000 with an allernative configuration of wmtables and bead
wnits, haviop, a compartment 1100 difTerent from compart-
ment 760 shown in FIG. 8, Compariment 1010 of FIG. 10
crontains 4 urntable THE mounted with a disc 1110 and 2
head wnit 1021 having an vptical head means 1031; while,
compartuent 1100 contains turntables 1011 and 1012
rospectively mounted with magneto-oplival dises 1111 and
1112, {our turntables 1013-1016 respectively bearing read-
only dises 1813-1116, and six head units 1121-1126.
Magncto-aplical discs 1111 and 1112 contain magnetically-
sensitive, melallic crystals whose oprientations are
re-alignable only when exposed o an intense laser beam and
magunetic impulse, (hus heing erasablefewritable. Each of
hiad urits 1121-1126 is capable of linearly moving aloag
respective screw shaft 1151 and a respoctive slidiug rail
1152 by a predetermined distance in a radial directian of
respective one of the dises (or in a direction perpendicular 10
a respecl one of contral axes of turntables 1011-1016) s as
w position each rspective one of optical head means
1131-1136 1 a predetermined dise position for performing
information pmcessiog. Head units 1121 and 1122, each
furlher comprising means for generaling magnetic impulses,
ars able 1o selectively perform infurmation reading and
wriling. Iiscs 1111 and 1112, dises 1113 and 1114, and discs
1115 and 1116 are respectively aligned with each other,
Thus, cach of discs 1LL1-1116 can be gilher interacted either
by one optivat Iicad means or by two optical head means
simulianeously for achicving high-speed, high-porformance
information processing.

While FIGS. 8§ and 9 show a configurativn in which
head-means groups B50-853 each contains a respective one
of oplical head mecans 950-953 for interacting with the
lower surface of a respective voe of dises 770-776, it is
possible that some of the bead-means groups BSD-853 each
contains two optical head means [or interacting simulia-
neously with both surfaces of a sclected dise. Configurations
other than FIGS, 8-10 are also possible; sinilarly, o tero-
tabl of the preseat invention can also be reodered detach-
able tor mounting a disc-pack cartridgs consisting of plural
erasable/rewnitable discs and & head-means yroup can be
made to have plural head means cach interacting with a
respective disc surface of the plural crasable/rewritable discs
%0 a5 to siore a mass of data. Thus, the preferred embuodi-
menis of the present invention mentivned hereinabove are
provided by way of example only. Numerous variations,
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chanpes, modifteation, and substinntions will occur to those
skilled in the art withouw! departing [rom the invention
hergin. Accordingly, it is intended thal the invention he
limited only by the spirit and scope of the appended elaims,

What is claimed 1s:

1. An informalion processing apparatus COmprising:

{a) a structurc;

(b a plurality of teratables disposed within said structurs,
each of said turntables being rotalable about a respec-
tive one uf central axes and haviog means for novnting
at Jeast one dise thereon,

() a head unit heving a driving mezns and a head-means
group, said driving means being provided for moving
said head-means group in a direciion perpendicular to
said central axes, wherein said head-means group com-
priscs at least one optical head means each [or inter-
acting with a disc surface;

(d) at least onc decoding unil, ¢ach heing provided for
decuding a sel of encoded informalion reltieved by one
of saicd oplical hesd means;

(e} 4t least one encoding unil, cach being provided for
eneoding a set of information w be stored; and

() means for controlling said driving means 10 move said

head-rmeans group selectively between said turmables; o

wherehy said turntables and said head unit arc adapted in
such a manner as 10 allow said heud-means proup to
travel selectively between said wrmables and thus
berween corfesponding dises mounted thereon.

2.'I'me information processing apparatus of claim 1 further
comprising writable memory-sloring means for storing
information comprising bootstrap daly, whle ol conlents
data, volume tahle of comients data, and directory-structure
dala of vorresponding discs mounled on said turntables.

3 I'he information processing apparatus of claim 1 forther
comprising mesns for enabling at least voe ol said turntables
each o be delachable for mounting said a1 least one disc on
sajd means for mounting,

4. An inlormualion processing appardius comprising:

(a) 4 struciure;

(k) a plurality of turotables disposed within said simclure,
said turntables gach heing rotatable sbout a respective
one of central axes and having means [or mounting at
lcast oue dise thercen;

(¢} a plurality of head units each having a driving means
aml a head-means group, each of said driving means
being provided lor moving o respective one of said
head-means proups in a direelion perpendicular o a1
least one of said central axes, wherein each of said
head-means groups comprises st least one optical head
means cach for interacting with a dise surface;

(d) a1 least one decoding unit each heing provided for
decoding a st of encoded informalion retrieved by one
ol said optical bead means;

{e) &t leasl one encoding unil, each being provided for
gncoding a scl of infermation 1o be stored; aod

{1} means for simultanconsty controlling said plurality of
head units, said al least one decoding unit and said al
leasl one encoding unil o process information in mul-
titasking.

£&. The information processing apparatus of claim 4 further
comprising means for sunultaneously tragsmitting, at loast
twa sets of information between said information-slorage
apparatus and a host computer,

6. The information processing apparatus of claim 4,
wherein said umtables and said head wmits are adapied in
such u manner as e allow at least one of said head viits cach
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to move a respeclive bead-means proup sclectively betweon
al least two of 2aid wrmables and thus corresponding dises
mounted thercon,

7. The infurmation processing apparatus of claim 4,
wherein said turntables and said head units are adapled in
such a manner as o allow at least onc of said turntables each
to be accessible simultancously by at least two of sajd bead
units, such that said information processing apparalus can
utilize at least two head means to (oteract simullansously
with 2 selected dise surface for processing at least 1w sels
of information associated selectively with the same task for
improving, informaliou-process speed and with different
tasks tor achicving trug multilasking.

B 'Ihe information processing apparalus of clain 4,

wherein sajd means for simulancously controlling com-

prises local control wnits sach [or controlling a respective

one of said head wnits w pertorn information processing in

a local manner and & system control unit for coordinaling
nperstion of suid locel control wnits 1o simubaneously pro-
cess sald al leas lwo sels of wformation,

Y. 'The information processing apparatus of claim 4 further
comprising loeal control units each for controlling a respec-
tive one of said head units to perform infoimation process-
ing in a lock] munner and a system control unit connecting
10 at least twe of said Tocal units Lor enabling and controlling
direct communication between at Jeast two of s2id head

umits, so s Lo allew information o be sent directly trom a

limt one to s sccond ooe of sajd al leasl two head unils

without going through a host computer.

10. The informaticn processing apparams of clim 4
further comprising 4 system <ontral upil fur coordinatiog,
operation of said head unils to simultancously process al
lenst two sets of information associated selectively with the

same task for improving informalion-process speed and with
different lasks or achicving true multitasking.

11. ‘Ihe information provessing apparatus of claim 10,
whurein said system control unit Iurther comprises micro-
processor means, read-ooly-memory means, and writable
mcl'l'lﬂl'y-.‘i“)'l'll'lg TEdIs.

12. The information processing apparatus of claim 11,
wherein said read-only-memory means further compriscs a
sel of basic instruetians for caordinating operation ol said
head units in preforming a aew reading Lask with respect 1o
a selected dise surface, said sct ol basic instructions includ-
ing;

() detecting task-priority-level infarmation of said head

wnils;

(b} allocating a first head unit huving the lowest-priority
level in accordance with said task-priority-level infor-
mation 1o said new reading tasl;

(c) requesting said first head wnil to read table of contents
information of said sclected dise [or oblaining address
information associated with said new reading task, if
said wddress information being nedl availuble;

(d) if said address information including digilal sudio
information, allocating a sccond head wnil having the
sceond lowest-priorly level in accordanee with said
task-priority-level informatioo to said new reading task
for reading 2aid digital audio information;

(¢) storinp, suspended activilies of said first and said
sceond head units, f any, to zaid writable memory-
storing means; and

() resuming said suspended activilies, if any, when said
new task being accomplished.

13, The information processing apparatws of claim 4

further comprising writable memary-storing means far siar-
ing information comprising bootsiap data, table of cuntents

data, volume 1able of contents data, and directory-structure
data of comesponding discs mounted on said wrotables.
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14. The information processing apparatus of claim 4
further comprising means for enabling at least one of said
wrntables cach to be delachable for monnting said at least
one dise on said means for mountiog,
15. 'The information prucessing apparstus of claim 4
further comprising read-only-memory means conlaining a

16

sct of instructions for designating at least a predetermined
ane of said turmtahles each 10 be mounted with a1 least one
disc cantaining sclectively erasahle and rewritable media for
sturing information thereen,

L ) LI L3
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