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’e(z 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 nechani smregardl 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 projecting portion of snmall-dianmeter disk 2 is so
smal | that the center hole of small- dianeter disk 2 cannot nove out of
“apparatus body 5. Therefore, a rEGoHNHABMIELDf small-dianmeter disk 2 is
gr abbed vm'th_-,H;e finger. Wile, as shown in Fid%é 3, if
e present invention relates to a k loading apparatus for a
recording/reproducing apparatus using a disk-shaped 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.



the center hole of small-dianeter disk 2 |ies off apparatus body 5 to be

pul l ed out, a projecting portion of |arge-dianeter disk I becorri IJ%PV qua
excessively so large that the disk cannot be held stably in th g{) ecttng

state. 1 12 NOV 2003 DI SCLOSURE OF THE INVENTION It is an object of the
present invention to eject large and small disks froman apparatus body at
substantially equal projecting rates using one common di sk-pass detecting
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ej ected; di sk, di.scri m,natin ans r discrimnating a size of the disk;
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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.



during ejected is dejected. BRI EF DESCRI PTI ON OF THE DRAW NGSaﬁ dw
top view of a main part of a disk |oading apparatus in accord QeN tﬁﬂaa
exenpl ary embodi ment of the present invention. Fig. 2 is a top view of a
main part of a conventional disk |oading apparatus. Fig. 3 is a top view
of a.main part of another conventional disk |oading apparatus. 2 12NOv2003
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT Fig. 1 shows a disk

| oadi ng appar @@M accordance with an enbodi nent of the present

i nventi on. EWQ@@N RIFTHE EWME AT sane
reference nugaer als. Fig. | lustrates position 6 where that snall-dianeter
di sk 2 has pd8Bed showser Q&I%Epadmmg AgDaTakes vy aceardapes wtitho an enabedisent of

snall-dl meter disk 2,is set on a turntable (not_shown). Wen

| ar ge- ditBfeRIEFeRE Gkventien ol Betssane reéementﬁeuapé)anahgs 2 ramld@mogeql svighdpged
just after disk- ass detectlrll:g switch 4 detects that. |arge-dianeter disk 1
has pass8#ie W’iéﬁ Refengmsalss Fgo statesnpositign: b wherecthat smalhgliameter

ol or il 2o8S phied: t?gtgédﬁgﬂ%‘qcie”il@di@%?pﬁé Wherermabdippetrs

driven f(ﬁgka éasrf:i::L %n%wmmta%fe (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

2a



certain tinme. After small-dianmeter disk 2 is ejected by distan |
3 is stopped driving. Therefore, small-dianeter disk 2 is al J%@B‘&i{ﬁh

its center hole projecting fromapparatus body 5 as simlarly to _
| arge-di aneter disk 1. Asa result, a user can insert his/her fingertips
into the center hole to pull out snall-dianeter disk 2. Distance Ais
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projecting , memory for use. | |
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.



from an apparatus body when ejecting it even if each of disks ‘Ef &é&er t
di aneters are used. Accordingly, soil, damage, fall, and unst tﬁ (ﬂ?}hﬁ

of the disks are prevented. The size of the disk can be discrimnated with
using only one disk-pass detecting switch, so that a structure of the
| oadi ng apparatus can be sinplified. 3 12 NOV 2003 CLAIMS 1. A di sk | oading

apparatus conprising: a roller for p%i n and ejecting a disk; a
di sk- pass detecting switch for detect ass of the disk when the disk

is ejected; disk discrimnating neans for discrimnating a size of the
di sk; and a controller for controlling, in responsive to a discrimnation
result by said1 an operation tinme of said roller

after the pass é]gh]t%ﬁégl b ianﬁarﬁéﬁgﬁg@%gi s detected. 2. The disk | oading
Vo ous. ai gos SRR e b dnd ShrBnardiSKoad: ng apparat us by
Slaim L or 2 RS ST Vi ER do5 13i5staEs Bots Hothne Ko e skl e
of the dieﬁé(&e&;“t of said disk | oading apparatus.

‘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

4



4. The di sk | oadi ng apparatus according to claim1, wherein s4i f
detecting switch is also used for discrimnating the size of F@@yﬁm
The di sk | oadi ng apparatus according to claim4, wherein the size of the
disk is discrimnated based on a period froma tine when the disk starts
passi ng over said disk-pass detecting switch to a time when the disk is
pulled in, 6. ;gg di sk | gadi ng apparatus according to claim4, wherein the
S ze of (iek is SN0 hASR o0 aqpetied fremt edibaswlieoribe piski sdrésr trrba
time when.the disk starts to be ejected to a tinme when said di sk-pass

det ect i nGI&HRE Eha dane thenssaid diskypassdeterene switchRBTRASR pass of thadeks k

| oadi ng apparatus is provided which stops disks, even if the disks have -
different dianmeters, when disk center hol es have been ejected to the
substantially sanme positions out of an apparatus body during the ejection.
The di sks can be pulled out wthout soiling a recording surface of the

di sk. One di sk-pass detecting switch detects a pass of the last end of
each di sk and discrimnates sizes of the disks. 1In addition, a rotation
time of aroller after the detection of the pass is controlled depending
on di sk dianeters.





