12 NOV 2003 SPECI FI CATION Di sk Loadi ng Apparatus TECHNI CAL FI ELD The

present invention relates to a disk | oading apparatus for a
recordi ng/ reproduci ng apparatus using a di sk-shaped recordi ng rrt’scz MM Izqog

hereinafter called a disk) such as a conpact disk (CD). BACKGROUND ART
Conventional disk | oading apparatuses are shown in Fig. 2 and Fig. 3. In
the apparatuses, l|arge-dianeter disk 1, small-dianeter disk 2,

di sk-driving roller 3, disk-pass detecting switch 4 for detecting for the
end of the disk to pass over, and__apparatus body 5 are illustrated. Wen
the disk is ejected, disk-pass deSBEKﬁEECAéﬂﬁﬁﬁh 4 detects that the disk
has passed. The disk then stops at a position shown in Fig. 2. Even if
each of large-dianmeter (12cn) disk 1 or small-dianeter (8cn) disk 2 is
used, the disk stops with a sane nechanismregardl ess of the dianeters. As
shown in Fig. 2, if |arge-di afdsklagidikg Appaopped and is securely held at
a position where the disk can be pulled out with a user's finger inserted
into a center hole, a

TECHNICAL FIELD
The present invention ielates to a disk loading apparatus for a
recording/reproducing apparatus using a disk—shaﬁed recording medium @it is
hereinafter called a disk) such as a compact disk (CD).

BACKGROUND ART

Conventional disk loading apparatuses are shown in Fig. 2 and Fig. 3. Inthe
apparatuses, large-diameter disk 1, small-diameter disk 2, disk-driving roller 3,
disk-pass detecting switch 4 for detecting for the end of the disk to pass over, and
apparatus body 5 are illustrated. When the .aiék”i”s“ejected, disk-pass detecting
switch 4 detects that the disk has passed. The disk then stops atsa position shown
in Fig. 2.

Even if each of large-diameter (12cm) disk 1 or small-diameter (8cm) disk 2 is
used, the disk stops with a same mechanism regardless of the diameters. As shown
in Fig. 2, if large-diameter disk 1 stopped and is securely held at a position where
the disk can be pu]led out with a user’s ﬁ.nger_ inserted into a center hole, a
projecting portion of small-diameter disk 2 is so small that the center hole of small-
diameter disk 2 cannot move out of apparatus body 5. Therefore, a recording area
of small-diameter disk 2 is grabbed with the finger. While, as shown in Fig. 3, if
the center hole of small-diameter disk 2 les off apparatus body 5 to be pulled out, a
projecting portion of large-diameter disk 1 becomes excessively so large that the disk

cannot be held stably in the projecting state.



projecting portion of small-dianeter disk 2 is so small that the center’

hol e of small- dianeter disk 2 cannot nove out of apparatus bodi %va r?eﬂoa
Therefore, a recording area of small-dianeter disk 2 is grabbe

finger. Wile, as showmn in Fig. 3, if the center hole of snall-dianeter
disk 2 lies off apparatus body 5 to be pulled out, a projecting portion of

| ar ge-di aneter disk | becones excessively so |arge that the disk cannot be
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discrimination result of the used disks of different diameters, controls rotation time
of a roller after the detection of the pass of each ejected disk’s last end to control the
ejected amounts of the disks.
According to an aspect of the invention, there is provided a disk loading
apparatus comprising:
a roller for pulling in and ejecting a disk;
a disk-pass detecting switch for detecting a pass of the disk when the disk is
ejected;
disk discriminating means for discriminating a size of the disk; and
a controller for controlling, in responsive to a discrimination result by said

disk discriminating means, an operation time of said roller after the pass of the disk

during ejected is dejected.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a top view of a main part of a disk loading apparatus in accordance
with an exemplary embodiment of the present invention.
Fig. 2 is a top view of a main part of a conventional disk loading apparatus.
Fig. 3 is a top view of a.main part of another conventional disk loading

apparatus.



aroller for pulling in and ejecting a disk; a disk-pass dete'qtin i Lch
for detecting a pass of the disk when the disk is ejected; di Qﬁﬁv éﬁﬂa
discrimnating nmeans for discrimnating a size of the disk; and a
controller for controlling, in responsive to a discrimnation result by
said disk discrimnating neans, an operation tine of said roller after the
pass of the disk during ejected is dejected. BRI EF DESCRI PTI ON OF THE

DRAW NGS Fi g. Is_a top viewof a nmain part of a disk |oading apparatus in
accordance wl TéELE SR PR O PW@E&EWQ@&EN&P Fig. 2
Is a top view.of a main part of a conventional disk |oading apparatus.
Fig. 3is a ﬁédg- Vishaves a giskalonding apparaasimaecardanenwithan embedimerdiofy
appar at ui. 2 12NOv2003, DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT
Fig. 1 dhevaresent skvendien nghapmameciementussed dantig. W are slenotedovithrtheof
the present inyention. The sane elenments used in Fig. 2 are denoted with
t he same reference numerals. Fig. 1 illustrates position 6 where that small-diameter
disk 2 has passed is detected during ejected, and position 7 where small-diameter
disk 2 is set on a turntable (not shown). When large-diameter disk 1 is ejected from
the apparatus, roller 3 is stopped just after disk-pass detecting switch 4 detects that
large-diameter disk ! has passed. Then the disk is stopped and held with its center
hole projecting from apparatus body 5. When small-diameter disk 2 is ejected,

roller 3 is not immediately stopped after the passing is detected but is driven for a
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sane reference nunerals. Fig. | illustrates position 6 where t
smal | -di aneter disk 2 has passed is detected during ejected, i?éi N)GM 12&[]‘3
7 where snall-diameter disk 2 is set on a turntable (not shown). Wen

| arge-di aneter disk 1 is ejected from the apparatus, roller 3 is stopped
just after disk-pass detecting swtch 4 detects that |arge-dianeter disk 1
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a size of the disk is discriminated based on the following factor:
1) A period .from a time when the disk starts passing over disk-pass
detecting switch 4 to a time when the disk has been pulled in;
2) A period from the start of ejecting the disk to a time when disk-pass
deter_:ﬁng switch 4 is operated;
3) A period during the disk rotates at a predetermined speed from starting
to rotate on a turntable; or .
4) A fact that small-diameter disk 2 passes over disk-pass detecting switch 4 |
at position 7 from position 6 where disk 2 start to pass, but large-diameter disk 1

does not pass over it.

INDUSTRIAL APPLICABILITY
A disk loading apparatus for a recording/reproducing apparatus using a disk-
like recording medium such as a CD stops the disi: with its center hole projecting
from an apparatus body when ejecting it even if each of disks of different diameters
~are used. Accordingly, soil, damage, fall, and unstable holding of the disks are
prevented. The size of the disk can be discriminated with using only one disk-pass

detecting switch, so that a structure of the loading appafatus can be simplified.



1) A period froma tinme when the disk starts passing over disk;

detecting switch 4 to a tine when the di sk has been pulled in;1‘%aﬁoweﬁ0ﬂ3
fromthe start of ejecting the disk to a tine when di sk-pass detecting
swtch 4 is operated; 3) A period during the disk rotates at a

predeterm ned speed fromstarting to rotate on a turntable; or 4) A fact

that small-dianeter disk 2 passes overcgfléﬁ\@pass detecting switch 4 at
position 7 fromposition 6 where disk t to pass, but |arge-dianeter
disk 1 does not pass over it. |NDUSTRI AL APPLI CABILITY A disk | oading

apparatus for a recording/reproduci ng apparatus using a disk- like
broj ecting - fron SHElpBrkARPaEeas GHRISGSt ing It even i1 each of di sks
Cnst abl o hol diHLF TRAHRES ArkelopRRs il The size of the disk can be
Struct ur e of (hiSRaRIe RS SFUsh dandBEcaras Parcel (s dekNohers dosdisk 1s
ejected;
‘disk discriminating means for discr_iminaﬁng a size of the disk; and
a controller for controlling, in responsive to a.-discﬁmjnaﬁon result by said
disk discriminating means, an operation time of said roller after the pass of the disk

during ejected is detected.

2. The disk loading apparatus according to claim 1, wherein disks having
center holes of various sizes are ejected out of said disk loading apparatus by

substantially same distances.

3. The disk loading apparatus according to claim 1 or 2, wherein the disks
are stopped ejecting when the center holes of the disks out of said disk loading
apparatus.

4. The disk loading apparatus according to claim 1, wherein said disk-pass
detecting switch is also used for discriminating the size of the disk.

5. The disk loading apparatus according to claim 4, wherein the size of the
“disk is discriminated based on a period from a time when the disk starts passing
over said disk-pass detecting switch to a time when the disk is pulled in.

6. The disk loading apparatus according to claim 4, wherein the size of the
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CLAIMS 1. A disk | oading apparatus conprising: a roller for ;%I' [ d
ejecting a disk; a disk-pass detecting switch for detecting a? Jioﬂ‘ 2!"!@1

di sk when the disk is ejected; disk discrimnating neans for
discrimnating a size of the disk; and a controller for controlling, in
responsive to a discrimnation result by said disk discrimnating neans,
an operatj.aon. ti of .said roller after the pass of the disk_ during ejected
i s detect®¥ 1D .J'I%?qwnm%tﬁgm?&ﬁdr@l Goperiad Jtomce dimenyhen Beafliskistavisetebe

di sks havi.n center hqles of various_sizes are ejected out of said disk

| oadi ng pdiqa thye s dig-possdetecians swichgletects Brpassiofithe diski ng
apparatus according to claiml or 2, wherein the disks are stopped '

ej ecting when the center holes of the disks out of said disk |oading
apparatus. 4. The di sk | oadi ng apparatus according to claim1, wherein said
di sk-pass detecting switch is also used for discrimnating the size of the
di sk. 5. The di sk | oadi ng apparatus according to claim4, wherein the size
of the



disk is discrimnated based on a period froma time when the di
passing over said disk-pass detecting switch to a tinme when thtI?d&Qvlt 2003
pulled in. 6. The disk |oading apparatus according to claim4, wherein the
size of the 4 12 NOV 2003 disk is discrimnated based on a period froma
time when the disk starts to be ejected to a tine when said di sk-pass
detecting switch detects a pass of the disk. 5 ABSTRACT A di sk

| oadi ng apparatus is provided whi ch ABIEBAGEks, even if the disks have

di fferent dianet. , When di sk center holes have been ejected to the
substantial | y égﬁpa@égg fppaLatysis provaded pluacka stopstbisks, even ifthendisks haveon.
The disks,.gan be. pulled out without soiling a recordi ng surface of the

di sk. On&UIeRt ga%@etﬁéﬁewbﬁﬁgdmkﬁenw lides bave desasejededitocthieantbstautially
each disk and discrimnates sizes of the disks. In addition, a rotation
time of S2P& Pesitigns optianapperatys kudn Huripgsthe gjectinnr oMheddiske pandbag

on disk %ﬁﬁgﬁto%%%}ithout.soﬂing a recording surface of the disk. One disk-pass detecting
switch detects a pass of the last end of each disk and discriminates sizes of the disks.
In addition, a rotation time of a roller after the detection of the pass is controlled
depending on disk diameters. |



