DI SC PLAYBACK.SYSTEM KARAOKE SYSTEM AND DI'SC PLAYBACK METHOD FI ELD OF THE.
| NVENTFON This invention relates to an inproved di sc playback system which
mounts a disc, such as an noving- image disc stored in a rack, and plays it
back. DESCRIPTICN OF THE PRI OR ART A disc playback system has been used

whi ch pl ays back V|deo or sounds recorded pn.a di sc, such as a laser disc
or conpact di sc piser s /g R A R D I ABA QK
popul@y ;> this systen1mh|ch autonatlcally nounts a user-requested dISC from
the rack onto tivgmmonyer for playback. This type of disc playback system
Is widely used, for exanple, in a karaoke system whi ch uses many

acconpani nents wi.th video. A conventional sinply-structured disc playback
system has one or two players on which selected discs are nmounted, one
after another, for playback. This type -2- of systemstores discs in a
cylinder-type rack (Figure 4), table-type rack (Figure 5), or doughnut-type
rack FIELD OF THE NTION

This invention relates to an improved disc
playback system which mounts a disc, such as an moving-

image disc stored in a rack, and plays it back.

DESCRIPTION OF THE PRIOR ART

A disc playback system has been used which plays
back video or sounds recorded on a disc, such as a laser
disc or compact disc. Recently, a system with a rack
containing any discs is now popular; this system which
automatically mounts a user-requested disc from the racg
onto the player for playback. This type df disc
playback-system is widely used, for example, in a
karaoke system which uses many accompaniments with

video.

A conventional simply-structured disc playback
system has one or two players on which selected discs

are mounted, one after another, for playback. This type
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(Flgure 6) and ‘when a disc is requested, moves -an armto transport t he
requested disc to or fromthe player (Flgure 4) or noves the discs or the-
pl ayer to get the requested disc (Figures 5 and 6). This type of systemis
usual ly slow because it nust enter the wait state fromthe tine the user
requests a disc to the tine the disc is played back. Especially, on
entertai nnent syt epstan steres kdtsokeisyst epl indes-tigbey tasdps(Rilgunsser s
wai ting and | eaves themcold. In fact, a conventional karaoke systemtakes:
from 7. seconds Mo,ammbléﬁtﬁpeondskuﬁFubwﬁesﬁkﬂtsrpﬂayghguba&ertmack
aver age bei ng about 30 seconds. To significantly reduce the time fromthe
nonent the user (FRishiese 6) capdstwhen thedivoebs rbquegsedn sioaneiss g anmg
back, it is necessary to install as many players as discs and to have a

di sc nmounted onwactrythsyert i ther deguestedardisy &y ngr bdebmasheo@l g he
systemreceives a request (Figure 7). However, in this construction, two

requirements -- @iduied oS ot Nmdves ntmeamésdbscehandlaye&dm@t ig@t ithecost
-- contradict with each other because the system cost increases as the

requested disc (Figures 5 and 6).

This type of system is usually slow begause it
must enter the wait state from the time the user
requests a disc to the time the disc is played back.
Especially, on entertainﬁent systems such as a karaoke
system, this delay keeps the users waiting and leaves

them cold.

In fact, a conventional karaoke system takes from
7 seconds to about 60 seconds until it starts playing

back, the average being about 30 seconds.

To significantly reduce the time frpm the moment
the user issues a request to the moment the system
starts playing back, it is necessary to install as many
players as discs and to have a disc mounted on each
player in order to start playing back as soon as the

system receives a request (Figure 7). However, in this
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nunber - of di scs increases. This invention seeks to solve the problens-
associated with a prior art described above. It is an object of this
invention is to provide a | ow cost disc playback system which instantly
starts playing back as soon as it receives a request. It is another object
of this invention to provide a disc playbagk system whose operation is
snmooth. It is stdddstrettesnpbreet fquiirtemenyentoan cipcoeasle dnditdoe

pl ayback system which allows the user to audition the beginning part of a

di sc. SUMVARY Omuhitiet NYENGLSNs| anar @errddudctepln sbokbe -ab@on oty dindts,
the invention of claim1 is a disc playback system conprising: a rack for

storing a pluralyith Qfadh TthexoBealsagtHat 3ysten! 8¥SEt {Mtréneed ngs daia
fromthe disc; outputting neans for outputting the data that has been read;

a changer for nmypiHdl dhidicsC iheeankbe . rack onto the player and for
returning the disc fromthe -4- player to the rack; a storage unit for

storing data; storing neans for nounting the disc, added to the rack, onto
the player and for reading the beginning part data

This invention seeks to solve the problems'.
associated with a prior art described above. It is an
object of this invention is to provide a low—qpst disc
playback system which instantly starts playing back as
soon as it receives a request. It is another object of
this invention to provide a disc playback system whose
operation is smooth. It is still another object of this
invention to provide a disc playback system which allows

the user to audition the beginning part of a disc.

SUMMARY QF THE INVENTION
In order to accomplish the above objects, the
invention of c¢laim 1 is a disc playback system
_comprising: a rack for storing a plurality of discs
containing data; a player for reading data from the
disc; outputting means for outputting the data that has
been read; a changer for mounting the disc from the rack

onto the player and for returning the disc from the

74

v



fromthe disc and storing it in the storage unit; instructing neans for-
giving an instruction to play back the discin the rack; a first reading
means for reading the beginning part data of the requested disc fromthe
storage unit and imediately sending it to the outputting neans; a second
readi ng neans for nounting the requested-désc onto the player, while the
begi nning part dalayes bei rtdheplzaekl; baclst caradyef ounit aforngtiogddiigdalba a
fromthe disc; and switching nmeans for switching the beginning part data
from t he storagestio:ingwheams hfsr reamtsing thet dbsout pdded nigo nela@sratkh, t he
data fromthe disc corresponding to the beginning part data when

synchroni zat i on patestndl prapsh aher£on, réd@ingt ehérbédinnisg pant adasaa
sequence of contents data containing at |east one of video data or sound

data and whereinf:bf Hind | G4 seEadEd Sist/oAsidde ikegimnith@g pgtbraget henit;
sequence of contents data as the beginning part data. The invention of

claim5 is a kar gR&ereysin iy iU Givlnpeh fastyuering 8oppUadl baykof
di scs containing data; a player for reading data fromthe di sc;

outputting meanstherdoyEPYALERE Faek dahariPgt PasdPRE'me&AY: £8r Chaggehgt or

nmounting the disc fromthe rack
the beginning part data of the requested disc from the
storage unit and immediately sending it to the
outputting means; a second reading means for mounting
the requested disc onto the player, while the beginning
part data is being played back, and for starting reading
data from the disc; and switching means for switching
the beginning part data ffom the storage unit, which has
been sent to the outputting means, to the data from the
disc corresponding to the beginning part data when
synchronization is established; wherein, the data on
the disc contains a sequence of contents data containing
at least one of video data or sound data and wherein the

storing means stores the beginning part of the sequence

of éontents data as the beginning part data.

The invention of claim 5 is a karaoke system
comprising: a rack for storing a plurality of discs

containing data; a player for reading data from the

[
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onto the player and for returning the disc fromthe player to the rack; a - .
storage unit for storing data; storing neans for nounting the disc, added
to the rack, onto the player and for reading the beginning part data from
the disc and storing it in the storage unit; instructing means for giving
an instruction to play back the disc in the-rack; a first reading neans for
readi ng the begidisicngopaputddng meankse foeqoaspadtdnge theodiatae tbasr d@s uni t
and innediately sending it to the outputting neans; a second readi ng neans
for mounting thdeeaqreatigdadchanget ofdéhangbmtyixg tie |disd&Edvayiting mggkar t
data is being played back, and for starting reading data fromthe disc;

swi t chi ng neans dn®o Sthé cpllagerheareofopi n@ethardirat ehér absdhef somr ape
unit, which has been sent to the outputting neans, to the data fromthe

di sc correspondigl@gyier e bREI RACRY RArt 6Rdge VR S YTRNT SDOZ By Odalt ;
establ i shed; a sound input m crophone; and a sound m xing circuit; wherein,

the data on the s#io¥d neORieAIn3s RS BUARIAgO heo iR, S adidfed ¢ONtalkeNiraGkt

| east one of video data or sound data and wherein the storing neans stores

the begi nni ng payrt PleHehP13§@1CRA ForC 20NNy ¢MeA aY1nAT ndegaiti GtRAr t
from the disc and storing it in the storage unit;
instructing means for giving an instruction to play back
the disc in the rack; a first reading means for reading
the beginning part data of the requested disc from the
storage unit and immediately sending it to the
outputting means; a second reading means for_mounting
the requested disc onto the player, while the beginning
part data is being played back, and for starting reading
data from the disc; switching means for switching the
beginning part data from the storage unit, which hag
been sent to the outputting means, to the data from the
disc corresponding to the beginning part data when
synchronization is established; a sound input
microphone; and a sound mixing circuit; wherein, the
data on the disc contains a sequence of contents data
containing at least one of video data or sound data and

wherein the storing means stores the beginning part of

the sequence of contents data as the beginning part



data. The disc:playback nethod.of c¢laim6 realizes the invention of the
claim1 froma net hodol-ogi cal - standpoi.nt andis a disc playback nethod-
using: a rack for storing a plurality of discs containing data; a player
for reading data fromthe disc; outputting neans for outputting the data

t hat has been read; a changer for nounting.the disc fromthe rack onto the
pl ayer and for mgakar.ni ng the disc-fron1tﬁe6ﬁ1ayer to the rack; a storage
unit for storing data; said nethod conprising: storing process for nounting
the di'sc, added to the rack, onto the player and for reading the beginning
part data fromthe disc and storing it in the storage unit; instructing

process for giving anthaséiset paaybackl aedhmek dheclaig 6nroha izack ‘the
first reading process for reading the beginning part data of the requested

disc fromthe stigiwagiet toht afd tReedcabény Jendidign i ta t edtitodolpytilcalg
means; a second readi ng process for nmounting the requested disc onto the

player, while the hREJIHNGREI{s dt@iss PLapPabkapedhbacksiagd fa0rrack
starting reading data fromthe disc; and swtching process for swtching

the beginning padr dgtgringma h@l@fawee W tdi¥bsCledisikey saatalo 4 he

outputting nmeans, to the data fromthe
player for reading data from the disc; outputting means
for outputting the data that has been read; a changer
for mounting the disc from the rack onto the player and
for returning the disc from the player to the rack; a
storage unit for storing data; said method comprising:
storing process for mounting the disc, added to the
rack, onto the player and for reading the beginning part
data from the disc and storing it in the storage unit;
instructing process for giving an instruction to play
back the disc in the rack; a first reading process fo;
reading the beginning part data of the requested disc
from the storage unit and immediately sending it to the
outputting means; a second reading process for moﬁnting
the requested disc onto the player, while the beginning
part data is being played back, and for starting reading
data from the disc; and switching process for switching
the beginning part data from the storage unit, which has

been sent to the outputting means, to the data from the
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-7- disc corresponding to the beginning part data when synchronization is -
establ i shed; wherein, the data on the disc contains a sequence of contents
data containing at .| east one of video data or sound data and wherein the
storing neans stores the beginning part of the sequence of contents data as
t he begi nning part data. According to theArvention as clained in clains 1,
5, and 6 whi ch KHs&ogeTrresPoRdides ctpbddhabbeginniagsyBeeh MRl s Vel sc
on the player as soon as it is added to the rack, reads data fromthe

begi nni ng part, symehsropdaatipe dst astabiishedagenerein, THhe datiamudde this
for all the discs added to the rack and, as a-result, the fixed disk
(storage unit) clrgcicmiduins fa gaquendsegifhtontepdist slagfa gldntadiqidics @k
When the user mekes a playback request for a disc in the rack, the system
reads the begi niiegptpacte dafaviflephdatequwestsahntl sdata oandhwheredagehemi t
and outputs it inmediately. The systemnot wonly retrieves the

begi nni ng part deterifrmedres sStormese the beayichrilnay pant et it hebsecalexce t

sel ects the requested disc fromthe rack, nmounts it on the player, and
starts readi ng def adntentist data as the beginning part data.

According to the invention as claimed in claims 1,

5, and 6 which has construction described above, the

- system mounts a disc on the player as soon as it is
added to the rack, reads data from the beginning part,
and stores the data in a storage unit. The system does
this for all the discs added to the rack and, as a
result, the fixed disk (storage unit) contains data from

the beginning parts of all the discs.

When the user makes a playback request for a disc
in the rack, the system reads the beginning part data of
the requested disc from the storage unit and outputs it
immediately. The system not only retrieves the
beginning part data from the storage unit and plays it
back, but also it selects the requested disc from the
rack, mounts it on the player, and starts reading data

from it.



The systemthen tries to synchronize the beginhing part data fromthe .
storage ‘unit- with the beginning part data fromthe disc and, when they are
synchroni zed, switches the output fromthe storage unit to the output from
the selected disc. According to the invention as claimed in-clains 1, 5,
and 6,” begi nning part data, which has begg?[pad froma-disc and stored on
the storage unit, is used until the systenTstarts playing back data froma
di sc. . Because the systemcan read data fromthe storage unit inmrediately
after it receives a r8gesystemetbeartnied hot syarhronszedihe pegbeninad
fromthe disc. I'n addition, the systemrequires only as nmany players as
are required forpapraydagabficematipe stdrage oinil stk ctcerreqinying part
Therefore, this invention nakes it possible to provide a | owcost disc
pl ayback systemadtah freducelset Hdsci rend hewhenr theey t areaisyrfchrenikied, to
be pl ayed back. Especially, the invention as clained in claim5, which is

| deal for a kar askitclyssethei tttpite froecclieastoragecinis o Bthe @heyst back
vi deo and sounds

from the selected disc.

According to the invention as claimed in claims 1,
5, and 6, beginning part data, which has been read from
a disc and stored on the storage unit, is used until the
system starts playing back data from a disc. Because
the system can read data from the storage unit
immediately after it receives a request, the user need
not wait for data to be read from the disc. In
addition, the system fequires only as many players as
are required for playing back a plurality of discs
concurrently. Therefore, this invention makes it
possible to provide a low-cost disc playback system
which reduces the time the user has to wait for a disc

to be played back.

Especially,lthe invention as claimed in claim 5,
which is ideal for a karaoke system with the wvideo

feature such as a BGV, plays back video and sounds
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i'mmedi ately after the user nekes a. playback request for a selected song,
t hus sol ving the problem of |eaving the user cold because of a long wait
time. The invention of claim2 is a disc playback systemas clainmed in
claim1l, further conprising a buffer menory in which data read fromthe
di sc i*s stored. According to the inventiom as clainmed in claim2, the
syst em reads datianfeddately Aftan theousen makes e phavback raquesty &aant s
such errors as an out-of-track condition caused by vibrations and, in
addi tion, synchromielestede sondinghpsi aclvinghehecpropien Parkeawing wikeh t he
pl ayback start point of data on the disc, ensuring a snooth playback. The
i nvention of cl aisex3 dogddabgicauspl afbackony swait dsing.ai ned in claiml,
wherein a fixed disk unit containing a fixed disk is used as the storage
unit, the fixed disk unit having a plurality of sets of heads, each set of
heads bei ng capabl e of playing back data froma different track of the
fixed di sk concurrentThe Ddoventiong ¢H ¢heim e i dndbse @laybatk rsydtamm 3,
-10-

as claimed in claim 1, further comprising a buffer

memory in which data read from the disc is stored.

According to the invention as claimed in claim 2,
the system reads data frém a disc and stores it in the
buffer. This prevents such errors as an out-of-track
condition caused by vibrations and, in addition,
synchronizes the ending point of the beginning part data
with the playback start point of data on the disc,

ensuring a smooth playback.

The invention of claim 3 is a disc playback system
as claimed in claim 1, wherein a fixed disk unit
containing a fixed disk is used as the storage unit, the
fixed disk unit having a plurality of sets of heads,
each set of heads being capable of_playing back data

from a different track of the fixed disk concurrently.

According to the invention as claimed in claim 3,
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a fixed disk unit that is used as the storage unit has a plurality. of .sets
of heads to enable each head set to play back data froma different:
cylinder (track) of the fixed disk. Therefore, even when a plurality of

di sc ‘pl ayback requests are given at the sane tine, the system snoothly
reads the beginning data concurrently from@-plurality of cylinders of the
fixed di sk withoat £f¢aedi dijsk umiid tsheeedidargdd e khellseonagenundlt dRschai m
4 is a disc playback systemas clainmed in claim1, further conprising

begi nni ng part ppayradkityeats dedrs ppAiyhegdbatk enapliehedadyiherdgsetr todat a
upon request. According to the invention as clainmed in claim4, a request
fromthe user capiey bakk theastaoihi agdpfferedatacgliadeequestelr)soifigthe be
pl ayed back for audition with no | oad on the changer and player. Oher and

further objects, figedurdisiand Tuweafeges evrehhahefventpnirality appedd seor e
fully fromthe foll owi ng description. BRI EF DESCRI PTI ON OF THE DRAW NGS

Figure 1 is a fupchybagk bbQuaéstls agr&nyHhamidg dHte ssnelidtities @het 3¢ stiemc
pl ayback system used in the
smoothly reads the beginning data concurrently from a
plurality of cylinders of the fixed disk without causing

a read speed bottleneck.

The invention of claim 4 is a disc playback system
as claimed in claim 1, further comprising beginning part
playback means for playing back only the beginning part

data upon request.

According to the invention as claimed in claim 4,
a request from the user causes only the starting part
data of a requested song to be played back for audition

with no load on the changer and player.

Other and further objects, features and advantages
of the invention will appear more fully from the

following description.’



enbodi ment .of this invention. Figure 2 is a flowhart show ng the.
initialize node operatlon of the disc playback systemused in the

enbodi ment of this invention. Figure 3 is a flowchart show ng the operatlon'
node operation of the disc playback systenlused in the enbodi nent of this

I nvention.. Figure 4 is a dlagran1shomnng tHe- structure of a conventi onal

di sc pl ayback syBREER DHEILR OF JDBRAWINGSI ng the structure of a
conventional disc playback systen1 F|gure 6 is a diagram show ng the
structure of a convenFiigmale di 4s pléyhatkoayitbmocﬁlguagramlshawdnagtha1
showi ng the structure of a conventional disc playback system Figure 8 is a
concept ual di agresrabevireg ddwHiagi diseg phaybdeka systsemt afsxtl t dndatief r om
a disc in the enbodi ment of this invention. The nunbers used in each figure
refer to the fol éivbdimerdt diiakhis inv@ntion.

Figure 2 is. a flowchart showing the initialize
mode'operation of the disc playback system used in the
embodiment of this invention.

Figure 3 is a flowchart showing the operation mode
operation df the disc playbaék system used in the
embodiment of this invention.

Figure 4 is a diagram showing the structure of a
conventional disc playback system.

Figure 5 is a diagram showing the structure of a
conventional disc playback system.

Figure 6 is a diagram showing the strubture of a
conventional disc playback system.

Figure 7 is a diagram showing the structure of a
conventional disc playback system.

Figure 8 is a conceptual diagram showing how
beginning part data is switched to data from a disc in
the embodiment of this invention.

The numbers used in each figure refer to the
following.

1l: Rack

1
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2: Player 3: Qutputting neans 4: Changer 5: Fixed disk unit 6: ‘Instructing
means 7: CPU 8: Bus 9: Buff.er .menory DESCRI PTI ON OF THE .PREFERRED - _
EMBODI MENTS Referring to the attached drawi ngs, there is shown a preferred
enbodi nent (hereafter called enbodinent) of this invention. (1) -
Construction of the enbodinent It is an ebjet of this enbodinent is to-
provi de a | ow cost di 2c plankaek system whi ch reduces the tine the user has
to waig for data to be played back froma disc. It is another object of
this enbodi ment to pr@ui deuapdteingl mydesk system whose operation is
snooth. It is still another object of this enbodinent to provide a disc

pl ayback system whi ch 4al | gWangBe user to audition - 13 - the beginning
part of a disc. :

5: Fixed disk unit .
6: Instructing means
7: CPU

8: Bus

9: Buffer memory

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to the attached drawings, there is shown
a preferred embodiment (hereafter called embodiment) of

this invention.

(1) Construction of the embodiment

It is an object of this embodiment is to provide a
low~cost disc playback system which reduces the time the
user has to wait for data to be pléyed back from a disc.
It is another object of this embodiment to provide_a
disc playback system whose operation is smooth. It is
still another object of this embodiment to provide a

disc playback system which allows the user to audition



Figure 1 is a functional block di agram showi ng the construction  of the.
di sc playback system in this enbodinent. As shown in this figure, the
di sc playback systemin this enbodi ment has the rack 1 which contains a
plurality of discs on which data is recorded, the player 2 which reads data
froma disc, the outputting neans 3 (CRT.3g and speaker 3b) to which data
that has been reagie iveditinitig patd bfeachnsger 4 which nounts a disc from
the rack onto the player or returns a disc nounted on the player back to
the rack. In addition, this disc playback systemhas the fixed disk unit 5
on which data is recorded and the instructing neans 6 fromwhich a request

to play back a disc igigueer aCksi & €Ghet £6nal NpBslekt dDagratesiowing! edack
systemin this enbodi nent has the CPU 7 which is controlled by a program

the bus 8 which gongeehietiim CBY tenthediee AW S8R tEestél CONt rAlis

circuit which is not shown in the figure. The 7 conprises the storing
means in that iteRosiimbst ! headasrlver o5 Ui d hetaqde, NeudvVad §c NPLESadk di SC
which is added to the rack 1 onto the - 14 -

system in this embodiment has the rack 1 which contains
a plurality of discs on which data is recorded, the
player 2ﬂwhich reads data from a disc, the outputting
means 3 (CRT 3a and speaker 3b) to which data tha£ has
been read is output, and the changer 4 which mounts a
disc from the rack onto the player or returns a disc
mounted on the player back to the rack. In addition,
this disc playback system has the fixed disk unit 5 on
which data is recorded and the instructing means 6 from
which a request to play back a disc in the rack is

entered.

In addition,.the disc playback system in this
embodiment has the CPU 7 which is controlled by a
program, the bus 8 which connects the CPU to the
hardware, and the I/0 dontrol circuit which is not shown
in the figure. The CPU 7 comprises the storing means in
that it controls the hardware such that the hardware

mounts a disc which is added to the rack 1 onto the

I/
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player 2 and stores the beginning part data of the disc into the storage -
unit 5. - In addition, the CPU 7 conprises a first reading neans in that
it controls the hardware such that the hardware reads the beginning part
data of a disc fromthe storage unit 5 and sends it to the outputting neans
3. The CPU 7 al so conprises a second readifdg-nmeans in that it controls the
har dwar e such t pdiaytehre Zhamdivateresuthe begiswliagt pdrti satentod tthe gisger 2
and starts reading data fromthe disc while the beginning part data is

bei ng 'pl ayed badintfo othehessbpagge umit 5.. |In adddtitdon,t hEhEPICHU 7
conprises the switching neans in that it control the hardware such that the

har dwar e synchr @onmad ddye dafjirst n@addny tefans denthatohtt ertivead dilsk
unit 5 to the outputting neans 3, to the beginning part data fromthe disc.

The the disc pl aphamarsy el thathtReenbpdivaeat r@ads ties Bdweidnifde paremory
9 into which data read fromthe disc is stored tenporarily. (2) Operation

Snd ef L egt of t hist£rdPdi n@héc Thiém efedsEBpagei thiths aedskends At to
escri be - 15 -

the outputting means 3.

The CPU 7 also comprisés a second reading means in
that it controls the hardware such that the hardware
mounts the selected disc onto the player 2 and starts
reading data from the disc while the beginning part data
is being played back from the storage unit 5. In
addition, the CPU 7 comprises the switching means in
that it control the hardware such that the hardware
synchronizes the beginning part data, sent from the
fixed disk unit 5 to the outputting means 3, to thg

beginning part data from the disc.

The the disc playback system in this embodiment
also has the buffer memory 9 into which data read from

the disc is stored temporarily.

(2) Operation and effect of this embodiment

This embodiment with the construction described

/4
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above perforns the follow ng opératibn.'The.disc pl ayback systén1in'thrs

enmbodi ment operates in one of two nodes: initialize node in which beginning

part data is stored.and the operation node in which data is played back
froma disc. Figure 2 is a flowhart showi ng the operation in the
initialize node. For exanple, when a new dibse is added to the disc rack
(step 21), the calsavelpepfaxmss pieefodhbeingt bperatioml i ze node. That is,
the disc is nmounted on the player 2 (step 22), and the beginning part data
of the disc is read (step 23) and then stored in the specified location in
the storage unit 5 (step 24). Then, the disc is returned to the rack 1 by
t he changer 4 (step 2%he Ndisel | plagbdickc e@iitaims it gthdls venbdodimesotind
data, such as noving-image data in the MPEG format. In this format, 1/75

second of novi ngop&bgEeslain 6ner eFpeRGs mbdedQ4q niliad i(z2 KR)deofirihicth
data. So, one second of noving-inage data requires 150 KB, and 10 seconds

of novi ng-i mage Wa§enfiLAgi p&st 1dcdBis stdeedrdditlod QsS4 cy medé et a

required for one song depends on how long it takes for the changer to nove

a ' which data is played back from a disc. Figure 2 is a
flowchart showing the operation in the initialize mode.
For example, when a new disc is added to the disc rack
(step 21), the disc playback system enters the
initialize mode. That is, the disc is mounted on the
player 2 (step 22), and the beginning part data of the
disc is read (step 23) and then stored in the specified
location in the storage unit 5 (step 24). Then, the

disc is returned to the rack 1 by the changer 4 (step

25).

Normally, a disc contains digital video or sound
data, suc¢h as moving-image data in the MPEG format. 1In
this format, 1/75 second of moving-image data
corresponds to 2048 bytes (2 KB) of digital data. So,
one second of moving-image data requires 150 KB, and 10
seconds of moving~image data requires 1.5 MB. The
amount of beginning part data required for oﬁe song

depends on how long it takes for the changer to move a



- 16 - disc fromthe rack to the player I nDst-case ‘about 30 seconds of

movi ng-i mage data (4.5 MB) would be sufficient for the length of the wait
time that is required before data is played back fromthe disc. Wen a
fixed disk unit with the capacity of 500 MB is used as the storage unit for
storing beginning part data, it can contaiig the begi nning part data of
about 100 di scs,digel fidomothentack taf eheupilagetrsed Iino matesadde dboetl

di sk. A disc may contain not only contents data such as MPEG digital data
but al sa control36 nfseicatdonoformestegsinggehedat ac GuUCh BB)sowmgubdmiies s or
storage area physical addresses. Note that, in the description of this

i nvention, begingkfgigdehtdaicr nenas,lemgttrpoafr alhe NvaLifatt ime f @hagccessi ng
t he disc, but video and sound data; that is, is contents data itself not

i ncl udi ng cont r ofeduiif ¥ B fVTe HavaYes, pﬂh%éd'@aéwnﬂ%rﬁ el Erg nunber s
may be used as index data for associating beginning part data with discs,

i f necessary. The format of a disc used in this invention is not limted to
existing formats. In the sinplest case, one

When a fixed disk unit with the capacity of 500 MB
is used as the storége unit for storing beginning part
data, it can contain the beginning part data qf about
100 discs, including control information used to access

the fixed disk.

A disc may contain not only 6ontents data such as
MPEG digital data but also control information for
assessing the disc such as éong numbers or storage érea
physical addresses. Note that, in the description of
this invention, beginning part data means, not control
information for accessing the disc, but video and sound
aata; that is, it is contents data itself not including
control information. However, disc ID numbers and song
numbers may be used as index data for associating

beginning part data with discs, if necessary.

The format of a disc used in this invention is not

limited to existing formats. 1In the simplest case, one

/4
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-17- disc contains noving-inmge data and. sounds of -one song. This format
does not require control information. Because all the data area on the
disc, fromthe beginning to the end, is available for recording data, it
may be used just |ike a sequential file on a magnetic tape. |In this case,
4.5 MB of conpressed digital data is read ¥ om t he begi nning of the disc

for transfer to diswe denteginsimdvisigsiinmsyen d3AM dirrk spurdty b flicle dosn. when
one dissc contains a plurality of of songs, beginning part data is the sane

as when one di screpait Hormane @Y aveepteglidrecosbhtkollnf bnformat iicn Used
for reading data fromthe disc. Index data for accessing begi nning part

data nust cont aipeddubeasilihend data dageadndnt heheeqlises MR tie a
song on that disc. Wien a plurality of discs are added to the rack, as nany

begi nning part dEAAMENE €6 eHdegnd] s¢€s aﬁsigaauédfoeﬂ&eaox@itﬂ@aﬁ@, t he
fixed disk unit 5."In thi's manner, t he begi nning part data of all the discs
added to the rack igapieiBdR] Shstn1iRe hi ¥8gudhekal file on a magnetic
tape. - In this case, 4.5 MB of compressed digital data
is read from the beginning of the disc for transfer to

the storage unit such as a RAM disk or hard disk.

Even when one disc contains é plurality of of
songs, beginning'part data is the same as when one disc
contains one song except that control information is
used for reading data from the disc. Index data for
accessing beginning part data must contain at least the
ID of a disc and the sequence number of a song on that

disc.

When a plurality of discs are added to the rack,
as many beginning part data items as added discs are

copied, one at a time, to the fixed disk unit 5.

In this manner, the beginning part data of all the
discs added to the rack is accumulated in the fixed

disk.
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. 18 - Figure 3 is a flowchart showi ng the operatidn steps in the operation
node. " In the operation node, when the user issues a playback request for a
disc in the rack fromthe instructing neans 6 such as a pl ayback renote
control, the beginning part data of the selected disc is read fromthe
storage unit 5 (step 31) and is sent inmediately to the outputting means 3
(step 32). For exanple, if the disc contalgs MPEG novi ng-i mage data, the
begi nning part data is sent to the MPEG deconpression chip, the reproduced
i mage signals are di shiayed ¢h CRT3 £fihdwsbamdis shewbngpithg oopkeasieaker
3b. Wile the beginning part data is being retrieved fromthe storage unit
5, the changer 4tremmtint hbeselpectadd ol stode om tline theckopatatibn ploaegr 2
(step 33) under control of the CPU 7. Data is read fromthe disc (step 34)
and is stored i whdre tthed feseneissyes. aDatlayback areghest t fios aadisc, in
begi nning at the part of data imediately follow ng the begi nning part data
bei ng pl ayed badkhe Haekb&giomnthe pastrdetingreesnsrensudie a8 & adeayback
remote control, the beginning part data of the selected
disc is read from the storage unit 5 (step 31) and is
sent immediately to the outputting means 3 (step 32).
For example, if the disc contains MPEG moving-image
data, the beginning.part data 1is sent to the MPEG
decompression chip, the reproduced image signals are
displayed on CRT3, and sounds are output to the speaker

3b.

While the beginning part data is being retrieved
from the storage unit 5, the changer 4 mounts the
selected disc from the rack onto the player 2 (step 33)
under control of the CPU 7. Data is read from the disc
(step 34) and is stored in the buffer memory 9. Data is
stored in this manner, beginning at the part of data
immediately following the beginning part data being

played back.

The beginning part data, read from the storage

/4
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-19- ‘unit 5 and sent to the outputting nmeans 3, is synchronized
with the beginning part data fromthe disc (steps 35 and 36) and is-
switched to it (step 37). Mire specifically, the source of data to be sent
to the outputting nmeans 3 is switched, under control of the CPU 7, to the
buffer® menory 9 when the end of the beginnjgng part data is reached. The
begi nni ng part dahatne8d antl neemssatbl ythe sentpudtiingt sneadsi s3y eathed.
That is, the source of beginning part data may be switched to the buffer
menory 9 in the gynthgohbzeli ebthhehdegeqinningapartatatér Snonhehbuilsc
menory 9 synchronizes with the begi nning part data being played back. This

swi tching may be(gesporpdahy Igarngidd ¢ wvidahad ltowiw tlstepe3dse oMoge
swi t-ch or by changing the value of the pointer to the source of read data.

This ensures snogplcifariallyqusthiat dositdeChbfgdate €6l lbwn sgnehaws the
exanpl e of synchronized switching. Figure 8 is a conceptual diagram show ng

how begi nni ng paghtgateihg mvansEdd ewlaichddgadindedmMcandrss bff thescpu
enbodi ment (Scaling is not proportional to the
7, to the buffer memory 9 when the end of the beginning

part data is reached.

The beginning part data need not necessarily be
sent until its end is reached. That is, the source of
beginning part data may be switched to the buffer memory
9 in the timing in which the beginning part data from
thé buffer memory 9 synchronizes with the beginning part

data being played back.

This switching may be performed by changing the
data flow with the use of a switch or by changing the
value of the pointer to the source of read data. This

ensures smooth, continuocus data switching.

The following shows an example of synchronized
switching. Figure 8 is a conceptual diagram showing how
beginning part data is switched to data read from a disc

in this embodiment (Scaling is not proportional to the
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-1 20- elapsed tinme). In this figure, assune that there is 20 seconds .of. _
begi nni.ng part data that is MPEG di.gital data and that the disc'is nounted
on the player when 15 seconds of the beginning part data has been played
back. In this case, within one second, the optical read head of the player
can track a desired point on the disc, fordlexanple, the 17-second position

relative to the dpghsed ngimdhen L ackiHoFiPursd,a it afitatiatRers 1€a20from
the 17-second position on the disc, the playback position of the beginning

part data is StIéécaxﬁd§e@pmégmﬁiim90@>ar@aaatanthbe 1%-mpEGNdigotaligacand
in the followng positions is witten into the buffer nenory. And, at the

same tinme the 17;88Cendtboghéi elsef {dembagkld nén Pahle Gel@yés whashers the
source of data is switched to the 17-th position in the buffer nmenory.

Al though data thgdcéiad ese u’r{é)rnéghangihgcph&oastéeﬁ&gob@@dIpfayé&mdme _
data the user views, there is no problémw th this one-second del ay. Thi s

I s because data is read fromthe buffer nenory that has been previously
witten into. The buffer may be structured according to data to

In this case, within one second,. the optical read
head of the player can track a desired point on the
disc, for example, the 17-second position re;ative to
the beginning. When tracking is completed and data is
read from the 1l7-second position on the disc, the
playback position of the beginning part data is still
l16-~second position. Data in the 17-second position and
in the following positions is written into the buffer
memory.. And, at the same time the 17-second position of
the beginning part data is reached, the source of data.

is switched to the 17-th position in the buffer memory.

Although data that is read from the disc is one
second earlier than'the data the user views, there is no
problem with this one-second delay. This is because
data is read from the buffer memory that has been

previously written into.

The buffer may be structured according to data to



- 21 - be stored; for exanple, when MPEG digital data is used, two..

2048- byt e buffer areas, each for. 1/75 second of data, may be provided for
efficient data decoding. In this.construction, while data is being read
fromone area, the next data is witten into the other area. At the sane
time data has been read fromthe fornmer amga, the next data is read from
the latter areabédatongd;] €aatexampllegi Mhere MPHG atbdiltal atdtey iax essed,he
next data is witten into the forner area. This sequential swtching

oper afi on bet weeawd h20d8abyaeewifkert harenist, e excta forcdlA25 aetogdl eof
operation. As described above, beginning part data previously read froma

di sc and stored ddatd hemst Bagerowvided sfosedffioiehiedhtae dacpiddyiRack In
request is made to the tinme data is read fromthe disc. There is no wait

ti me because datghis teadttuenibhe whdnagedawat is besimntteaad Afidom @ie/ as
many players 2 as are required for concurrent playback are necessary.

Therefore, thi gaEodineHerkiitd tiPaaSIteh ity PHdSthdOMrRs! AHtSC

pl ayback systen1mh|ch mnimzes the time the user has to wait for data to

be played back furn garh S€imd Naaelsli haONpebAl 2e8APEHLRERhe T¥IMAAA-J4,0M a
the next data is read from the latter area. And, while
data is being read from the latter area, the next data
is written into the former area. This sequential

switching operation between the read area and the write

. area is called a toggle operation.

As descfibed above, beginning part data previously
read from a disc and stored in the storage unit is used
from the time a. playback request is made to the time
data is read from the disc. There is no wait time
because data is read from'the storage unit 5 instantly.
And, only as many players 2 as afe required for
concurrent playbéck are necessary. Therefore, this
embodiment makes it possible to provide a low-cost disc
playback system which minimizes the time the user has to

wait for data to be played back from a disc.

In addition, this embodiment reads data from a
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22 - disc and stores it in thé-buffef'hennry'9;:pheventing an out-of-track -

condition or other errors from.occurring.. The enbodi nent al so synchronizes:
the end point of the beginning part with the corresponding playback start
point on the disc to play back data w thout interruption. The advantage of
this i'nvention is apparent when it is applibed to a karaoke systemw th the
vi deo feature usiisg andCétamassatl ant bhebbafbse mémanty WS putelemtaingy sound
data to be played back imediately after the user nmakes a playback request.

This prevents thmt+ssf-tirauRk @it dd 60! dtheeadgeons dErbangcomirrimge. O
course, this invention nmay be applied not only to a karaoke systemw th the

video feature buihd CerbydDhéef HEB¥bCeyntBroni¢ls ttrieé el beshteof(Ihelt her
enbodi nents This invention is not limted to the above enbodi nent but my

be embodi ed i n YhpndNRei paetl erifth WR&OBb rédeRPONditd rPIaybBacR Pistiartor
essential characteristics thereof. For exanple, the fixed disk unit 5 used
as the point on the disc to play back data without

interruption.

The advantage of this invention is apparent when
it is applied to a karaoke system with the video feature
using a BGV and so forth, because it allows video and
sound data to be played back immediately after the user
makes a playback request. This prevents the user from
being left cold because of a long wait time. Of course,
this invention may be applied not only to a karaoke
system with the video feature but to any other devices

to which it is applicable.

(3) Other embodiments

This invention is not 1limited to the above
embodiment but may be émbodied in other specific forms
without departing from the spirit or essential

characteristics thereof.

For example, the fixed disk unit 5 used as the
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- 23 - storage unit may be a unit with a plurality of sets of heads. .
Because one set of a plurality of heads, €ach for a surface, is provided on
a standard fixed disk unit, the heads of the set.can |ocate only one
cylinder (one particular track on each surface) at a tinme. However, a fixed
disk unit with a plurality of sets of heagg can play back a plurality of

data pi eces con@ddriyéd YuhPEanse BEca shitOofribRads plakranlidy RACksetad cof rom
a different cylinder (track on each surface) of the fixed disk. So, even

when a pluralityheddsl scegbaubacloneegetstor af epti¥eDityyherdaleadssaksgeed
of the fixed disk is no longer a bottleneck and data is supplied

efficiently. Thifpdnyenhiradd, S01i8NaRLeI dRY YoRed HHdudadt rdaka tdide
pl ayed back when such a request is given. This elimnates the need to nount

a disc on the playsl, akk AdQ1S dNGHS et CdifAlo Uy ddBy AW Y Nihdaw t of
a disc. This invention nmay al so be applied to a variety of entertai nnments

such as the "guefsnes Q1A ard @M ckNolhb &80 PRILELEPRMS d it to the
begi nning part of a song and guess what song It is.

However, a fixed disk unit with a plurality of
sets of heads can play back a plurality of daya pieces
concurrently because each set of heads can play back
data from a different cylinder (track on each surface)
of the fixed disk. So, even when a plurality of disc
playback requests are given, the data read speed of the
fixed disk is no longer a bottleneck and data is

supplied efficiently.

This invention also enables only beginning part
data to be played back when such a request is given.
This eliminates the need to mount a disc on the player
and allows the user to hear only the beginning paft of a
disc. This invention may also be applied to a variety
of entertainments such as the "guess song-name" game in
which participants listen to the beginning part of a

song and guess what song it is.
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-24- As described above, this invention nmakes it possible to provide a

| ow- cost disc playback system karaoke system and disc playback nethod
which mnimze the time the user has to wait for data to be played back
froma disc. Wiile a preferred enbodi nent has been described, variations
thereto will occur to those skilled in the art wthin the scope of the
present inventive concepts which are delimpgated by the follow ng clains.
-25 - WHAT IS CLAIMED IS: 1. A disc playback system conprising: a rack for
storing a plurality cisdidescrbhedi ndibhgveat athaspl dpeentdon endkes data
fromthe disc; outputting neans for outputting the data that has been read;
a changer for mpaostsiige heodpgsovidema hkowacé&sbnidd sichep b vlyack asy stem,
returning the disc fromthe player to the rack; a storage unit for storing
dat a; karaocke system, and disc playback method which minimize

the time the user has to wait for data to be played back

from a disc.

While a preferred embodiment has been described,
variations thereto will occur to those skilled in the
art within the scope of the present inventive concepts

which are delineated by the following claims.

%
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initialization storing nmeans for nounting a disc, added to the rack, onto
the player and for reading the beginning part data fromthe disc and
storing it in the stgr UDitantigh®lt UCti ng neans for giving an instruction
to play. back a ond Wﬁ%&t{rﬂgﬁc nt -atfirst readi ggpswrs sheet - GaDeognibes 1998
begi nnihg part data of ,thg requested disc stored by the initialization
storing nmeans ifagtgie ﬁlb?adgfunit and imm%ﬁenely sending it to the
out putting means; a second readi ng neans for ' ed disc
onto the player, while the beginning part data is being played back, and
for starting regg f t .the mounted d hi ng neans
for switching the Qgélgnr#%g]ﬁgg?@data fromthe Lﬂﬁlﬂimnmlu“ ch has been
sent to the outputting neans, to the data fromthe frount &d disé
corresponding to. the beginning part data when .synchronization is

est abl i shed; whereiny.t headd@iacoplabadks eyseeimaicomprisdagence of contents
data containing at | east one of video data or sound data and wherein the
storing neans skoraskt fier storing a plurality of discs containing data;

a player for reading data from the disc;

outputting means for outputting the data that has
been read;

a changer for mounting the disc from the rack onto
the player and for returning the disc from the player to
the rack;. -

a storage unit for storing data;

initialization storing means for mounting a disc,
added to the rack, onto the player and for reading the
beginning part data from the disc and storing it in the
storage unit;

instructing means for giving an instruction to play -
back a disc in the rack; -

a first reading means for reading the beginning
part data of the requested disc stored by the
initialization storing means in the storage unit and
immediately sending it to the outputting means;

a second reading means for mounting the regquested
disc onto the player, while the beginning part data is
being played back, and for starting reading of data from

the mounted disc; and



begi nning part of the sequence of contents data as the beginning part data.
2 A disc playback systemas claimed in claim1, further conprising a
buffer nmenory in which data read froma disc added to the rack is stored.

3. A disc 494—aybaek—syst‘€m~cl ai med in clai g hstitfte'shiedt 2 I Deednmiieski 998

uni t containi- s used as the storage unit, the fixed disk
unit havi ng :a El‘m W E s-of heads; %fach set of heads bei ng capabl e
of pl ayi ng ba ifferent track of the fixed disk concurrently.
: A disc pl ayback system as claimed in claim1, further corrprl si ng

begi i ng-part YU et ay (.00 BREKnORLY (e hepi Wiy part data

upon request . e syst em conprising” a rack for storing a

plurality of di ﬁ%ﬁ: CEYA éi?éraa @Lg{iaa/erwﬁﬁh rneasli peedlagent r €6 the

di sc; outputting nmeans for outputti ng the data that has been read; a

changer for mougkicR@tidiedliniarls,0d e’ @ele 0o fthed eyt ean dilsar
returning the disc fromthe player to
corresponding to the beginning part data when

synchronization is established;

wherein, the data on the disc contains a sequence
of contents data containing at least one of video data
or sound data and wherein the storing means stores the
beginning part of the sequence of contents data as the

beginning part data.

2. A disc playback system as claimed in claim 1,
further comprising a buffer memory in which data read

from a disc added to the rack is stored.

3. A disc playback system as claimed in claim 1,
wherein a fixed disk unit containing a fixed disk is
used as the storage unit, the fixed disk unit having a
plurality of sets of heads, each set of heads being
capable of playing back data from a different track of

the fixed disk concurrently.

4. A disc plaYback system as claimed in claim 1,
further comprising beginning part playback means for
playing back only the beginning part data upon request.

.
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the rack; a storage unit for storing data; initialization storing neans for
nmounting a disc, added to the rack, onto the player and for reading the
begi nni ng part-—of ~data—fremthe disc and storing it in the storage unit;

i nstructing nea hadbd ngoan instruction tg,phititBaHeet-Y Deckmbere1 998
rack; a first rgm @ﬂuﬂ—m ﬂﬂ ﬂ llrseadi ng thie beginning part data of the
requested di sc ph» torage uthit and i mediately sending it to

the outputting neans; a second readi ng neans for nounting the requested
disc onto the player, while the beginning part data is being played back,

and for starting a keadi A0x@sbaxk aPstlen EBHRLEdidLSC; swi tching neans for
swi tching-the beginning part data fromthe storage unit, which has been

sent to the outputtangackaer seokhagdat pliramitpeosvaisesd dbstaining
correspanding to the beginning part data when synchronization is
establ i shed; daaasound i nput m crophone; and a sound m xing circuit;

a player for reading data from the disc;

outputting means for outputting the data that has
been read;

a changer for mounting the'disc from the rack onto
the player and for returning the disc from the player to
the rack;

a storage unit for storing data;

initialization storing means for mounting a disc,
added to the rack, onto the player and for reading the
beginning part of data from the disc and storing it in
the storage unit;

instructing means for giving an instruction to play
back a disc in the rack;

a first reading means for reading the beginning
part data of the requested disc prestored in the storage
unit and immédiately sending it to the outputting means;

a second reading means for mounting the requested
disc onto the player, while the beginning part data is
being played back, and for startinQ a reading data from
the mounted disc;

switching means for switching the beginning part
data from the storage unit, which has been sent to the
outputting means, to the data from the mouﬁted disc

corresponding to the beginning part -data when

synchronization is established; This Is the replacement shest

Date: 9)1>)98



wherein, the data on the disc contains a sequence of contents data
containing at |east one of video data or sound data and wherein the storing
nmeans stores the beginning part of the sequence of contents data as the
begi nni ng” part. data. 6. A disc playback net WK r f '

a plurality of gi m;lmll"l:"ﬂl[jat a, a giaye%(#ﬂtggscne%é ?apaec%h%r%éeﬁ
disc; outputtin I“ﬂm ' | ting th Yata that has been read; a
changer for nountind the 8ist ffomthe rack onto the player and for
returning the disc fromthe player to the rack; a Stor%‘@l{%i%rihé ,égﬁmgm.d?.t
data; said method cQMudid'dngatsS mlldrdpHd-RGesHd or mounting: the disc,
added to the rack, onto the plrayer and"for reading the beginni rt data
fromthe disc and st0ldothd milid@itcidge unit; an i rmlcf:'i Egﬁaocess
for givi.ng an instruction to play back the disc in the rack; a first

readi ng process for wheadiing tdhe Egiaomechpardisatecomtaime s egeqaerndedi sc

fromthe storage unit and i mediately sending it to the outputting neans;
of contents data containing at least one of video data

or sound data and wherein the storing means stores the
beginning part of the sequence of contents data as the
beginning part data. _

6. A disc playback method using:

a rack for storing a plurality of discs containing
data;

~a player for reading data from the disc;
outputting means for outputting the data that has
been ;ead;

a changer for mounting the disc from the rack onto
the player and for returning the disc from the player to
the rack;

a storage unit fér storing data;

said method comprising:

a storing process for mounting the disc, added to
the rack, onto the player and for reading the beginning
part data from the disc and storing it in the storage
unit; an instructing process for giving an instruction
to play back the disc in the rack;

a first reéding process for reading the beginning
part data of the requested disc from the storage unit

and immediately sending it to the outputting means;



a second reading process for nounting the requested disc onto the player,
whil e the beginning part data is being played back, and for starting
reading of data fromthe dise—and a switching process for switching the

begi nning partidata fromt hegﬂmage unit, Miﬁﬁsﬁﬁﬁe%&ts'ﬁ)bét%éﬁ% 1998

ggéloﬁ;ltlngg er??s‘\lmun‘w&ﬁ“ m the di correspon

. roni zati s established; wherein, the
data on the dlsc.éopﬁains a sequence of contents data containing at |east
one of video data or sound data and wherein the storing neans stores the

begi nning part of tResaeaHaNE8aQingAPESEEESs F 2 mduntiagdetendadepged dat a.
7. A karaoke system for providing video and audio from storage nedi a,

conpri si ng: - adiker W < plHfers! aihil tiiee bbeghgeinpdpart adatayds unit
for reading video and audio information fromthe storage nmedia to provide
out put si gnal sbedmgnplbyednbacki ngnd oo raperiiedy weadding oife dater fyemdevi ce
on the player unit; neans for responding to the player unit output

the disc; and

a switching process for switching the beginning

part data from the storage unit, which has been sent to

the outputting means, to the data from the disc

corresponding to the beginning part data when

synchronization is established;

wherein, the data on the disc contains a sequence
of contents data containing at least one of video data
or sound data and wherein the storing means stores the
beginning part of the sequence of contents data as the

beginning part data.

7. A karaoke system for providing video and audio
from storage media, comprising:-

a storage device for storing the storage media;

a player unit for reading video and audio
information from the storage media to provide output
signals;

means for mounting a storage medium from the
storage device on the player unit;

means for responding to the player unit output
signals to provide video and audio to a user;

means for selecting a storage medium for play;

This is the replacement sheet
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signals to provide video and audio to a user; neans for selecting a storage
medi um for pl ay; - 30 - neans for causing the neans for nounting to
nount a storage nmediumon the player unit and storing a predeterm ned

anount of out put—signals—whi-ech—are of a tine pgrhﬁﬁ,&tﬂggg%g ageagggmtblepelggs

period necessary to retrieve.a storage ne |um Vi Cce by
t he nedns for wﬂMUlljﬂ 'm(u“ [ng it 6n3Phé player unit: and neans for
synchroni zing t stored predeterm ned amount of out put
signals with the "act'ua aylng of a storage nediumso that the user wll
not be _SUbJ ect to a H§£ﬁ¥ PHENCREE £6E T tHle InSditd S TRSUNEIHP to mount

a 'storage medium on the player unit and storing a
predetermined amount of output signals which are of a
time period greater than a time period necessary to
retrieve a storage medium from the stoi:'age device by the
means for mounting and mounting it on the player unit;
and

means for synchronizing the playing of the stored
predetermined amount of output signals with the actual
playing of a storage medium so that the user will not be
subject to a delay when selecting a storage medium for

play. | This is the replacament shest
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