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FIELD OF THE INVENTION
The present invention relates to a control
5 system for disc playing devices for accommodatin§
- a plurality of Aisclike recording media (hereinafter
referred to as “discs") having data recorded thereon
to play the desired disc, or to take out the disc to -
outside and réplace the disc by anéthgr one.
10 BA_CKGROUND OF THE IﬁVENTION
| Disc playing devices pf such type are
proposed which include the one shown in FIGS. 71 and

72 and comprising a disc magazine 610 rotatably
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FI ELD OF THE | NVENTI ON . - The present invention relates'td a

control 5. systemfor disc playing devices for acconmodati ng a
plurality of disclike recording nedia (hereinafter referred to as
"di-scs"): haV|ng data recorded thereon to play the desired disc, or to
take owt .the disc to . out si de and replace the disc by another one. 10
BACKGROUND OF THE | NVENTI ON. Di sc playing devices of such
type are proposed whi ch |nc|ude t he- one shown in FIGS, 71 and 72
and conprising a dISC naga2|ne 610 rota&ably

2.

mounted on a base chassis 600. The device has two.
playing portions 630, 630 and a single inlet-outlet
portion 620 which are arranged outside the path of
rotation of the magazine 610 (Unexamined Japanese

5  Patent Publication HEI 4-57248).

The magazine 610 has grob?es 611, 614 formed
along the outer periphery in its bottom and top,
respectively, and extehding radially toward the
center of rotation. Discs D can be accommodated in

10 an uprigﬂt position in the magazine 610, each with its
lower and upper end portions fitted in the gfooves.611,
614. &

The lower grooved portiQn 611 is formed at

its outér end with a cutout 612, in:which a pléte
-15 .spring 613 is provided as partly projected outward
therefrom.

The inlet-out;et portion 620 is‘providea
with a kick-out arm 621 pivotally movable in a Qertiéal .
plane for.kicking out the disc from the magazine 610.

20 Each of the playing portioﬁs 630, 630 h;s a kick-out
arm 631 for kicking out the disc D to.a playing set
position 633 and a kick-in arm 632 for kicking the disc

D from the_playing set position 633 into the.magazine
610, these arms 631, 632 being eacg pivotally movabie

25 in a vertical plane.



nmounted on a base chassi.s 600. The device has two pl ayi ng portions
630, 630 and a single inlet-outlet portion 620 which are arranged
outsi de the path of : rotatioon of the magazine 610 (Unexani ned Japanese
5 : Patent”Publicatiaon HEl 4-57248). The magazi ne 610 has
grooveg 611, 614 forned al ong the outer periphery in its bottom and
top, respectively, and extending radially toward the ' center of
rotation. Discs D can be accomvpdated in 10 an upright position in the
magazi ne 610, each with its - - | ower and upper -end portions fitted in

t he grooves 611, 614. The | ower grooved portion 611 .
is formed at . - its outer end with a cutout 612, in which a plate 15
spring 613 is provided as %k@mlVhﬁr@}%@tﬁdlﬁuPHﬁFEd into Fh%r@ﬁﬂéﬁ#"e

The inlet-outlet portion 620 is provi 9 m 621

pi votal |y novabi &9 nfEey oytshfe Pthe lBF%ﬁe°PB}eﬁ|BRFEb°Bu§ # bFsc from

the magazine 610&150 D is inserted into the magazine 610 by being

.guided by the grooGes 611, 614. In the course of
5 ihsgrtion, the disc D moves over the plate spring 613
by depressing the spring, whereupon the spring 613
a'¥esiliently restores itself’to prevent the disc D from
jumplng out inadvertently.
When a particular dlSC selected by the user

10 is to be'played, the magazine 610 rotates to. position
the selected disc as opposed to the empty one of the
playing portions 630, 630, and the disc D is kicked
out by the kick=out arm 631 to the plaYing position 633
of ﬁhe playing po#tiqn 630.

15 On completion of playing of the disc D, the
aisc ié kicked to the original position within the
magazine 610 by thé kick—in arm 632.

| With the disc playing device described,
however, the disc, wheﬁ set in the playing portion 630,

20 is positioned as completely removéd from the disc
magazine 610. This entails the problem of making the
playing device large-sized.

| Accbrd;ngly,'the present applicant has
proposed disc'plgying devices having novel mechénisms

25 which render the device smallex than conventionally



20 Each of the playing portions 630, 630 has a ki ck-out arm 631 for

ki cking out the disc.D to a playing set position 633 and a kick-in arm
632 .for klcklng t he di sc D fromthe playing set position 633 into the
magazi ne ~ 610, these darms 631, 632 being each pivotally novable 25 in
a vertigal plane.

When the disc Dis pushéd into the magazi ne 610 from outside the
inlet-outlet portion 620, the di4c Dis inserted into the nmagazi ne
610 by being gui ded by the grooves 611, 614. In the course of 5
insertion, the disc D noves over the plate spring 613 by depre55|ng

the spring; whe{gupole {1 SUAO RS Bications HEI 4-348374, 4-
348411, 4-348463 and 4-348500).
Although the foregoing priér—art device
has disclosed means for driving its mechanisms;
5 nothing is disclosed as to* the control system for
driving these means efficiently.
SUMMARY OF THE INVENTION
The present invention provides a control
system for efficiently driving the mechanisms of the
10 foregoing_disé playing device with safety;
| An objéct of the present invention is to
provide a system for controlling a disc playing ‘device
of the type described which system is so adaptéd that
when tﬁe magazine is to be rotated to position a
15 specified disc holaing groove as opposed to disc
insertion-discharge means ox playing means, the groove
is rapidly moved to the desired pos;tion by rotating
the magazine in a direction in which the angle of
- rotation thereof is smaller, the direction of rotation
20 being judgéd based on the ideﬁtification code of a disc
holding groove opposed to the-disé insertion-discharge
méans'or the playing means and on the difference in
position between the two means.
Another object of the present invention is to

25 provide a syétgm for controlling the disc playing



resiliently restores itself to prevent the disc.D from j unpi ng out

| nadvertently. ‘When a particular disc selected by the user
10 is to,be played, the nagazine 610 rotates to position t he

sel ected- di sc as opposed to the enpty one of the - - playing portions
630, 630,. and the disc D is kicked out by the kick-out arm 631 to the
pl ayi ng position 633 - .of the playing portion 630. 15 On
conpl etion of playing of the disc D, the disc is kicked to the
original position within the nagazghe 610 by the kick-in arm 632.

Wth the disc playing device described, however, the disc, when set
in the playing portion 630, 20 is positioned as conpletely renoved from

the.disc .@F@\gf%é %ﬁé’nasywe% qualds &$§té’c§ Q&&F“vmer{@@ died he
pl ayi ng devi ce Targe-siZzed. ccordingly, the present:
applicant has ga£f AROSES HeS AW JEVAESSNEQVE A GIREs s”E_Cha“! S
desﬁroyed for one cause or another, the system checks
each disc holding groove fer the presence or absence.
5 of disc in order to normally perform the subsequen£
operation. -
Another object'of the present innention is
to provide a system for controlling the disc playing
device wherein the disc insertion—aischarge means is
10 érovided with a door for permitting the disc to move
into or out ofnthis means, and the magazine is
:otateble only when the door is closed so as to avoid
damage to.the disc.
Still another object of the present invention
15 is to provide a control sysﬁem which is so adapted
that when the user is to load a disc into the desired
disc holding groove, the system checks the groove
for the presence ox absence of a disc therein to
discharge the disc if it is present in the groove
20 and to prevent the magazine from being double-loaded
with discs. ‘
The disc playing device to be controlled
comprises a rotatable magazine having a plurality
of disc holding grooves, and disc insertion—discharge

25 means and playing means which are provided for the



25 which render the devige smaller than.conventionally '
4 (Japanese Patent Applications HEl 4-348374, 4- 348411,

4-348463* and 4-348500) . Al t hough the foregoing prior-art
device . has di scl osed neans-for driving its mechani sns; 5 not hi ng
I's disglosed as to the cont'rol systemfor driving these neans
efficiently. ' SUMVARY OF THE | NVENTI ON p ) The present

i nvention provides a control systemfor efficiently driving the
mechani snms of . the 10 foregoing disc playing device with safety.

An object of the present inventionis to . provide a igsten1for
controlling a dP3 hp95y¥ﬂ§aﬁh©¢c%f the magazine and arranged away

from'each other. The control system comprises
.judging means which stores an identification .code of
:the disc holding groove positioned-as opposed to the

5 disc insertion-discharge means or the playing means,
and aﬁ identification code of the disc holding groove
having accommodated therein the disc to be played.
When a specified disc holdiné éroove is to be ﬁoved
to the position opposed to.the disc insertibn-discharge

10 ° means or the playing means by rotating the magaziﬁe,
the judging means judges the direction of rotation in
which the angle of rotation is smaller, based on the
two identification codes and on the difference.in
position between the inéertion—discharge means énd

15 the playing means.  This shortens the time required
for the rofation of the magazine.

When the power supply is turned on, error
detecting means cheéks whether the data stored in
memory means is desﬁroyed. If the aata is destroyed,

20 magazine rotating means intermittently rqtates the
magazine, thereby moving the disc holding grooves
_by one pitch at a time, and disc detecting means |
detects presence or abseﬁde §f discs. Since new data
is pfepared in this way, no trouble occurs in the

25 subsequent operation;of the playing device. Further



of the type descrlbed whi ch systen1|s so adapt ed that when the

magazine is to be rotated to position a .15

.specified di sc hol di ng groove

as opposed to disc i nsertion-di scharge nmeans or pl ayi ng neans, the
groove *- is rapidly noved to the desired position by rotating t he
magazi ge"in a direction in which the angle of rotation thereof is
smal ler, the direction of rotation 20 being judged based on the

i dentification code of ‘a disc . hol di ng groove opposed to the disc

i nsertion-di scharge means or the playlng means and on the difference
in posi tion between the two neans: Anot her obj ect of

the present inygh Gete2titn &F theOWide §r%%§h%”‘EOHeQQOéE9|héOQthe disc

pl ayi ng

10

15

20

25

.-is drawn in to collect the disc into the magazine, so

_that thé'rotation_of the magazine causes no damage to

the disc.
Furthermore, the magazine is not rotatable
while the door is open by virtue of a signal of

rotation permitting means. This prevents the magazine

-from rotating with the door opened'and with the disc

partly inserted in the magazine, thus obviating damage

to the disc.

When the user manipulates input means to
insert a disc into a specified disc holding groove,
it is likely that another disc has already been

inserted in the groove. 1In this case, the previous

disc is discharged fhrough the disc insertion-discharge

means. This eliminates the likelihood that the
magazine will be double-loaded with discs.

The door automatically closes when a pre- -

determined period of time set by timer means is elapsed

without disc sensor means detecting the disc after the
door is opened.

When the disc is to be transferred from the
playing means to the magazine,  magazine rotation
allowiné means permits the rotation of the magazine

upon lapse of a léhgth of time set by time setfing



5 : devi ce which systemis so adapted that when stored - data as
to the presence or absence of discs is _destroyed for one cause or
anot her, the system checks each di sc hol di ng groove for the presence
or absence 5 of-disc in order to nornally performthe subsequent

oper at:i on. ‘Anot her object of the present invention is

to provide a systen1for controlllng the di sc playing devi ce wherein
the di st insertion-discharge neans is 10 provided with a door for
permtting the disc to nove into or out of this neans, and the
magazine is rotatable only when the door is closed so.as to avoid
damage to the disc. : St& 11 anot her obj ect of t he present
i'nvention 15 is to provide a control systemwhich is so adapted

.that when.the Js cﬁec%s aﬂéei ol SCL NS tﬁ}?e Qﬁ%é% the afiigc holding

groove, the systen1 groove
detecting means. The magazine becomes rotatable after

the disc is accommodated in the magazine. This protects
the disc from damage dﬁring the rotation of the
5 magazine. o |
When the diSC.iS to be discharged from the
playing hevice, the disc detecting means detects an
odter end portion of the disc projecting f;om the
devicelbody, whereupon delivery device control means
10 stops a delivery device ‘at the disc insertion-discharge
side. This eliminates the likelihood that thé disc
will fall off the playing device body by béing
ekcéssively forced out by the delivery device.'
BRIEF DESCRIPTION 6F THE DRAWINGS
15 | FIG. 1 is a perspective view schematically
showing a disc plaYing device;
FIG. 2 is a plan Qiew schematically showing
. the device; S ‘ .
. : o FIG. 3 is a perspective view of a base chassis
20 énd a maéézine;
FIG. 4 is a perspective view of the magazine
as turned upside down;
FIG. 5 is a diagram shdwing means for rotating
and positioning the magazine; B -

25 FIG. 6 is an exploded perspective view of a



for the presence or absence of a.disc therein to di scharge the disc
if it is present in the groove 20 and to prevent the nagazine from being
doubl e- [ 'oaded wi th discs. The di sc playing device to
be controlled conprises a rotatable nmagazine having a plurality

of disé¢ holding grooves, and disc insertion-discharge 25 means and

pl ayi ng nmeans which are provided for the '

6 path of rotation of the magazi n® and arranged away from each
ot her. The control system conprises "j udgi ng nmeans whi ch stores an
I dentification code of t he di sc hol ding groove positioned as opposed

tothe 5 (ﬁfgbidﬁaggjﬁgkgﬁgﬁﬁgﬁiggrmgﬁg%rqr t he pl ayi ng neans,
o FIG. 7 is a perspective view of the bottom
side of the guide member;
FIG. 8 is a diagram for illustrating how a
5 disc rolls into the magazine; |
. FIG. 9 is an éxploded perspective view of a
motor moﬁnt portion; |
FIG. 10 is a plan view of the motor mount
portion; |
10. _ FIG. 11 is a plan view éhowing a motor before
it is mounted in place;
FIGT 12 is a perspectivé view showing a
front paﬁel;
FIG. 13 is a front view showing a rotatable
15 door; -
‘ FIG. 1l4A is a view in section taken along the
line A-A iﬁ FIG. 13 and showing the door;
FIG. 14B is a view in section taken,along the
line B-B in FIG. 13 and showing the door;
20 o FIG. 15 is a perspective view of means for
driving the rotatable door;
FIG. 16 is a plan view of the.door dfiving
means;
FIG. 17 is a perspective view of a disc

- 25 delivery device;



and an identification code of the-disc holding groove havi ng
accommpdat ed therein the disc to be played. When a specified disc
hol di ng groove is to:be noved to the position opposed to the disc _
i nsertion-di scharge 10 means or the playing neans by rotating the
magazizne, t he judgi ng nmeans judges the direction of rotation in

whi ch the angle of rotation is smaller, based on the - two
identification codes and on the difference in position between the
i nsertion-di scharge neans and 15 theg gl ayi ng neans. = Thi's shortens the
time required for the rotation of the nmagazine. : When
the power supply is turned on, error detecti ng nmeans checks "whet her
the data stored in PG Y 8THaN S iphe rigRdottived vilelv offe tthat dbase

destroyed, 20 magazine rotating neans intermttently rotates the
magazi ne, ther ebhassiisn@nidh& igiksouto Indimbgegr;ooves by one pitch at a
time, and di sc detecting neans detects presence or absence of discs.
Si nce new dat a FIG. 19 is a perspective view of a system for
| driving a slide member; | |
5 - FIG. 20 is an exploded fragmentary éerspeétive
view of the slide membér driving system;
FIG. 21 is a plan view of the driving system;
. FIG. 22 is a plan view showing the driving
- system in operation;
10 FIG. 23 is a.view'fqr illustraﬁing an arrange-
.ment for depecting a 1l2-cm disc;
FIG. 24 is a view for illustrating an arrange-
ment fof.detecting an 8-cm disc;
FIG. 25 is a pé:spective'view of a delivery
15 device included in playing means;
FIG. 26A is.a plan view showiﬁg a disé while
it is being transported by rollers of the Aelivéry
device of the playing means; .
FIG. 268 is a plan view showing the disc as
20 releésgd from the rollers;
FIG. 27 is a perspective view of the playing
' means; | |
FI1G. 28 is an exploded perspective view of a
disc éontaining case and a clamp;

25 . FIG. 29 "is a perspective view of a head



s prepared in this way, no trouble occurs in the 25 subsequent
operation of the playing device. Further . . :

7 upon detectiom of the disc present, a delivery device ~is drawn
in to collect the disc into the magazi ne, so - that the rotation of the
magazi neé causes no damage to the disc. = 5 o .~ Furthernore,
the magazine is not rotatable ~while the door is open.by virtue of a
si gnal of rotation permitting neans. This prevents the magazine
fromrotating with the door opened and yjyth the disc - . partly inserted
I n the magazi ne, thus obviating damage 10. to the disc.

When the user mani pul ates input neans to

mount assembly;
FIG. 30 is a perspective view showing the
rear side of the head mount aésembly;
FIG. 31 is a sectional view showing the head
5 mount assembiy and the clamp before the disc is clamped;
. FIG. 32 is a sectional view showing the disc
as held by the ﬁpuht assembly and the-clamp:
FIG. 33 is a diagrém for illustrating a disc
sensér in operaéion for the playing means;
10 . . fIG. 34 is a block diagram showing the
.constrqction of a control system;
FIG. 35 is a diagram showing a table provided
in a nonvolatile memory;
FIG. 36 is a diagram shbwing two storage
15" areas provided in a volatile memory;
| FIG. 37 is a front.view showing an arrange-
ment on the screen of a display;
FIG. 38 is a flow chart of a procedure for .
determiniﬁg the direction of rotatibn of the magazine
20 for disc loading; |
FIG. 39 is a flow chart of a procedure for
rotating the magaéine_for disc loading;
FIG. 40 is a flow chartléf a procedure of
opening the rotatable door to detecting passage of the

25 ' 12-cm disc for disc loading;-



insert a disc into a specified disc holding groove, It is likely that
anot her di sc has .already been Inserted in the groove.. In this case,
the previous 15 dirsc is discharged through the disc insertion-discharge
means. This elimnates the |ikelihood that the ' magazi ne wl | . be
doubl ezl'0aded wi th di scs. The door automatically closes
when a pre- °~ - determned period of time set by tinmer neans is-el apsed
20 without disc sensor neans detecting the disc after the door is
opened. When the disc 12 to be transferred fromthe
pl ayi ng nmeans to the nmagazi ne, nagazine rotation al Il owi ng neans
permts the rotation of the nagazine 25 upon | apse of .a length of tine
set by tinme setting FIG. 41 is a flow chart of a procedure
. ending with closing of the door in disc loadingﬁ
FIG. 42 is a flow chart of a procedure for
discriminating the 8-cm disk in disc loading;
5 : FIG. 43 is a flow chart of a procedure for
determining the direction of rotation of the magazine
for disc playing;
FIG. 44 is a flow chart of a procedure for
rotating the magazine in disc playing;
10, FIG. 45 is a flow chart of a procedure for
clamping the disc for disc playing;
FIG. 46 is a flow chart of a procedure
ending with stopping of a clamping motor in disc
playing;
15 FIG. 47 is a flow chart of a procedure for
unclamping the disc for disc ejection;

FIG. 48 is a flow chart of a procedﬁre

ending with stopping of the clamping motor for disc .

~
.

.ejection;
20 ' FIG. 49 is a flow chart of a procedure for
.rotating the magazine for disc ejection;
| FI1G. 50 is a flaw chart of.a procedure for
rotating an insertion—discbarge side loading motor
in the direction of discharge of the disc for disc

25 ejection;



8 - means after the detection of the disc by the disc . - detecting

_means. The nmagazi ne becones rotatable after the disc is accomodat ed
i n:the.-magazine. This protects t he di sc from damage during the
rotation of the 5 nmagazi ne. When the disc is to be
di.scharged fromthe pl'ayi ng device, the disc detecting nmeans detects
an outer end portion of the disc pgsojecting fromthe devi ce body,
wher eupon delivery device control nmeans 10 stops a delivery device at the
di sc insertion-discharge " side. This elimnates the |ikelihood that

gggeggfgely.forgggloLﬁlLyO%%etgg f%g;ygggdevbce bogy EéﬁbEI%ﬁgﬁd% PTI ON OF
lEEWDES‘V\;NSISSC%n%w%gwaEQ ¢fosing 6F EnBeE3BECLLYS Xé€¥¥:éf£&‘?f@£' cally
dellvery of the disc for disc ejectlon,
FIG. 52 is a flow chart of a procedure for
5 retrécting'an insertion—aischérge side kick-out
member for disc ejection; |
FIé.'SB is a flow chart of a procedure of
rotating the magazine to rotating a playing side
loading motor for disk checking;

10 FIG. 54 is a flow chart of a procedure for
writing presence or absence of the disc for disc
checking;

FIG. S5 is a flow chart of a proéedure
ending with stopping of the playing side loading métor

15 for Aisc.checking;' |

FIG. 56 is a flow chart of a procedure for
unclamping and retracting a playing side kick—out
member for initialization; | _ -

FIG.” 57 is a flow chart of a proéedure for

20 closing the door for initialization; |

FIG. 58 is a flow chart of a procedure for
rétfacting the insertion-discharge side kick-out
member for initialization;

| FIG. 59 is a flow chart of a procedure for

25 rofating the magazine to the initial position for



FIG 2is

FIG 3is -

FIG 4 is

magazi:ne;
9 .

FIG 5is.

a
a
a
a

pl an view schematically show ng . the devi ce;

perspecttve view of a base chassis 20 and a nagazi ne;
perspective view of the magazi ne as turned upsi de down;
di agram show ng neans for rotating * .and positioning the
25

FIG 6 is an expl oded perspective view of a

di sc upper portion guide nemnher; - FIG 7 is a
perspective view of the bottom i"de of the guide nenber;

10 -

15

20

25

initializatipn;

FIG. 60 is a flow chart showing a procedure
fér rotating the magazine upon first ON-OFF key
manipulation after enefgization;

FIG. 61 is a flow chart of a procedure
executed until the magazine is stopped upon the
second or subsequent ON-OFF key manipulatioﬁ after
enérgization;

FIG. 62 is a flow chart of a disc detecting
procedure executed upon the second or subsequent
ON-OFF key manipulation after énergization;

FIG. §3 is a flow chart of a procedure for
rotating the maéazine upon disc detection following
the second or subsequent ON-OFF kéy maniéulatibn
after energizatioﬁ;

FIG. 64 is a flow chart of a procedure for

stopping the magazine upon disc detection following

" the second or subsequent ON-OFF key manipulation; .

FIG. 65 is a flow chart showing indication
control immediately following withdrawai of the disc
for the indication of ejection;

fIG. 66 is a flow-chaft showing indication
control following closing of the rotatable door for
the indiéation of ejection:'

'FIG. 67 is a flow éhart‘showing control



FIG 8-s adi_agramfor illustrating howa 5 disc rolls into the

magazi ne; - . FIG 9 is an exploded perspective’ view of a

mot or nount portion; FIG 10 is a plan view of the notor _
mount -- ° portion; 10. FIG 11 is a plan view show ng a notor
before: - - it is nmounted in place; FIG 12 is a

per spective view show ng a front gnel ' o FIG 13 is a
front view showing-a rotatable 15 doo . FIG 14Ais a
view in section taken along the line AAin FIG 13 and show ng t he
door; FIG 14Bis a view in section taken.along the

line B-B in FIG. 13 and s QMAn thefdo FIG. 15is a
perspective vi ekt A on %\ﬂyﬂ'd‘gt ‘he rotatabl e door ;

FIG. 68 is a flow chart show1ng control
for stop indication;
FIG. 69 is a sectional view of ‘another
5 magazine;
FIG. 70 is a diagram showing the path of
transfer of the disé:
~FIG. 71 is a perspective view-of a conven-
tional disc playing device; and
10 ' FIG. 72 is a sectional view of the conven-
tional device.
DETAILED DESCRIPTION OF THE EMBODIMENTS
The mechanisms.and control system of a disc
piaying device émbodying the present inQention will be
15, descfibed.
Brief 6escription of Overall Device (see FIGS. 1 to 3
and 12)
. The embodiment to be described is a device
for playing giSCS having sound signals recoxded thereon
20 using a laser. While discs are available in two
‘different standard sizes, i.e., 12 cm and 8 cm in
diameter, the playing device is used specifically for
12-cm discs. However, the present invention is not
limited thereto but can be éﬂxﬁ&ed as devices for

25 playiﬁg_various disclike recording media.



FIG 16 is a plan view of the door ‘driving means; FI G
17 is a perspective view of a disc 25 delivery device;

10 : FIG 18 is a perspective view of the base

chagsis and ki ck-out nenbers; . FIG 19 is a perspective
view of*a systemfor driving a slide nenber; 5 - " FIG 20
i s an expl oded fragnentary perspective vi ew of the slide nenber
driving system FIG 21 is a plan view of the driving
system FIG 22 is a h@an vi ew showi ng t-he -driving

. The disc playing device'cémprises a disc
accommbdating'magazine 3 mounted on a base chassis 1
‘and rotatable in a horizontal plane, and disc insertion-
discharge means 4 and disc playing means 9 which are
.5 arranged outside the path of rot#éion of the magazine 3.
The insertion-discharge means 4 and Ehe
playing means 9 are spaced apart by an angle of 135 deg

" about the center of rotation of the magazine 3 so as
to make the-ovérall playinq device most compact.

10 The magazine 3 is adapted.to accommodate 24
di;cs D in a radial arrangémeﬁt. . The insertion-

_ diséharge means 4 has a delivery device 6 for inserting
the disc D into the magazine 3 from outside and
discharging the disc D from the magazine 3 to outside.

15 ' The insertion and discharge of discs D, and
selection of playing and cessation of playing are

| effected by manipulating an ON-OFF button 22, PLAY button
23, STOP button 24, open/close button 25 and 10 number

. . entry keys 26 which are provided on a'front panel 2 of
20 the playing device shown in FIG. 12. qu.example,
whén the disc to be playgd is selected'bf the user,
the magazine 3 is rotéted to trénsport the disc to the
position of the playing means 9, and a delivery device.
éa provided for the means 9 delivers the disc to the .

25 playing means 9.



systemin operation; 10 FIG 23 is. awewfor illustrating an
arrange- nent for detecting a 12-cmdisc; . " FIG 24 is a
view for-i]lustrating an arrange- ment for detectlng ‘an 8-cm di sc;
FIG 25-is a perspective view of a delivery 15 device included in

pl ayi ng - rreans; FIG 26A is.a plan view show ng a disc

whi | e it is being transported by rollers of the delivery

_device .of the playing neans; 17 FIG 26Bis a pl an vi ew
showi ng the disc as 20 releasedfromthe roIIers o _ FI G
- 27 is a perspective view of the playing “means; FI G
28 i's an expl oded perspective view of a di sc containing case and a
clamp; 25 FIGh @8mp ket hopenspedtaniagvi &heofligchdsad

returned to its original position in the magazine 3.
| The.manipulation of the buttons on the front
panel 2 will be described later.

5 - With reference to FIG. 2, indicated at Ml to
M7 are drive motors for-operating mechanisms-ta be
descrlbed below, at SWl to SW8 switches for detecting
the 9051t10n of completion of mechanism operations, at
SEl to SE7 sensors for detecting the size and passage

10 of discs, and at SE8 a sensor for deﬁeéting thelangle
of rotation of the magazine 3. The arrangement of
these components is shown in a plane. '
Maga21ne 3 (see FIGS. 3 to 5 and 8)

The magazine 3 is in the form of a thick disk

15 prepared from synthetic fesin by injection molding, and
has at its center a tubular portion 39 which is
rotatably fittéd to a support post 10 provided up;ight
on the base chassis 1.

The magazine '3 is formed in its upper surface

20 with 24 disc holding grooves 31 arranged'genefally

- radially at a spacing. Each of the grooves 31 has an
outer end which is épened'in an outer peripheral wall
of the magazine 3, and.a base end terminating at the
tubular portion 39;:

25 _ The number of disc holding grooves 31 is 24



nmount assenbly, FIG 30 is a perspective view show ng the

rear side of the head nount assenbly; . FIG 31 is a
sectional _vi ew showi ng the head 5 nmount assenbly and the clanp before
the disc is cl anped; FIG 32 is a sectional view show ng

t he dissc as held by the nmount §senbly and -t he cl anp;

FIG 33 is a diagramfor |IIustrat|ng a disc _ sensor in operation for
t he playing neans; 10 FIG 34 is a block di agram show ng the
construction of a .control system FIG 35 1is a dlagram
showi ng a tabl e provided in a nonvolatile nmenory;

for reasons involved in design;, -‘that is, in order to
'give the smallest possible ouﬁside diameter to the
magazine 3 while enabling the magazine to accommodate
as many discs as possible. However, the number of
5 grooves 31 is not limited specifically.
Although the disc holding grooves 31.of the
present embodiment extend radially of the magazine 3,
thesé grooves 31 can be made to extend from the central
tubular portion 39 of the magazine 3, for example,
10 tangehtially of the portion 39 as seen in FIG. 69.
| The "generally radial” arrangement of the grooves 31
mentioned above includes the tangential arrangement
of FIG. 69.
Further although the groove 31 is formed in
15 a'plane perpendic@lar to the ba#e chassis 1, the groove
may bé formed as slightly inclinéd with respect to the
base chassis 1. :The disc wi;llthen be accommodated in
a slightly inclined upsﬁanding position, with'the result
that the height of the disc accommodating portion can
20 be.diminished.
The upper surface of the magazine 3 is marked
Qith the groove numbers of No. 1 to No. 24 as afranged
-counterclockwise adjacent to the reépecﬁive grooves 31.
. - As shown in FIG. é, the bottom of the groove

25 31 has a lengthwise middle portion 3lc which is 5 mm



FIG 36 is a diagramshow ng two storage- 15 areas provided in a volatile

nmenory; - . FIG 37 is a front vi.ew show ng an-arrange-

ment on’the screen of a display; FIG 38 is a flow chart of

a procedure for- determining the direction of rotation of the magazine

20  fror disc | oading; ' - FIG 39 is a flowchart of a
--procedure for rotating the nmagaggne for disc | oading; _

FIG 40 is a flow chart of a procedure of openi ng-the rotatabl e door

to detecting passage of the 25 12-cm di sc for disc |oading;
12 :

lower than the bottom 3la of opened portioﬁ in the
outer pgripheral wall éf the magazine.

Over thé entire length of the groove 31, the
width of the groove 31 gradually -decreases toward its

5 bottom and also toward the center of rotation of the

magazine 3. Further over the entire length, the width
of the groove bottom is slightly larger than- the
thickness of the disc. |

FIG. 4 shows.the ﬁagazine 3 as it is viewed

10 from the rear side thereof. The groove 31 is partly

| formed with a slit 32 gxtending through the bottom wall
of the magazine 3. As seen in FIG. 8, the disc D'as_
fitted in the holdiné groove 31 is in contact with the
groove bottom at a plurality of locations 31lb, 3lc,

iS . 31d and 3le, where the outer peripheral_poftion of the
disc bearing no signal is held, whereby the disc is
supported almost without any backlash, with the -signal
bearing surface of the diéé rendered free of contact
with the groove wall. o .

20 .An annular elastic member 30 is fitted to the
upper end outer periphery 3ie of the central tubular
portion 39 of the magazine 3. The vertical height H
from the lowest portion'3lc of the bottom.of the groove
31 to the upper edge of ‘the elastic member 30 is about

25 6 cm and approximately equal to the radius of the disc



FIG 41 is a flow chart of. a procedure ending with closing of the door

I n di sc |oading; FIG. 42 is-a flow chart of a procedure for
discrimnating the 8-cmdisk in disc |oading; 5 : FIG 43 is a

flow chart of a procedure for determ ning the direction of rotation of
thq_nagaZ|ne for disc playing; FIG 44 is a flow chart
of a procedure for rotating the nagazine I'n disc playing; 10

FIG 45 is a flow chart of a procedure é ‘cl anpi ng the disc for disc
pl ayi-ng; FIG 46 is a flow chart of a pr ocedur e

ending with stopping of a clanping notor -in disc pl ayi ng; 15

FIG 47 is a flow chart of a procedure for uncl anpi ng the disc for

ot ne) ot Do e RS e 7Py O cnist e
groove 31 is made higher than the lowest portion of
the ‘disc supporting.grdove bottom by an amount
approximatély corresponding to the radius of the éisc,

5 and the:disc D can be suppnrted with good stability
by being held by the edge 3le. ,
The annular elastic membet_BO prevents the .
disc D from produ01ng an impulse noise that would occur
if the disc comes into direct contact with the tubular

10 portion 39 when rolling down the groove 31.

| As shown in FIG. 4, the bottom of the
magazine 3 has a drivingly rotating toothed ring.33
and an annular.rib 34 concentrically with the magazine,
and a contact plate 35 for detecting the rotated |

15 position of the magazine 3.

As seen in FIG. 5, the rib 34 rests on a
Qlurality of bearing rollers 12 arranged on a phantoﬁ
circle on the base chassis 1 which circle is concentric
with the magaziné support post 10, whereby the'position

20 of the magazine 3 is determined Qith respect to the

‘direction of height. .With the central tubular portion
39 fitting to the support post 10, the magazine is
pfevented.from lateral deflection.

The magazine 3 is coupled to the motor M3,

25 which is provided-for rotating the magazine; by two



ejection; 20 . FIG .49 is a flow chart of a procedure for

rotating the magazi ne for disc ejection; FIG 50.is a flaow
chart of a:procedure for fotating an insertion-discharge side |oading
not or . .in the dlrectlon of dlscharge of the disc for disc 25
ejectlon . 13 - FIG 51
is a flow chart.of a procedure ending with cIOS|ng of the door upon
detection of - delivery of the disc for disc ejection;

FIG 52.s a flow<chart of a proceddle for 5 retracting an

i nsertion-discharge side kick-out - nenber for disc ejection;

double gears 310, 320 as shown in .FIG. 5.
| The double gear 320 has a pinion 330 meshing
* with ‘the toothed ring 33 of the magazine 3 and a large .
geaé, the outer peripheral portion of which is formed
5 with two through holes 340, 340 diametric;lly opposed
to each other. ‘ |
Tﬁe afprementioned sensor (count sensor) SES8
is so provided on the basé chassis-l as to partly ..
cover thé large géar of. the double gear 320 from above
10 ° and below for counﬁing the number of times ;hé hole
340 passes. |
| When the double gear 320 rotates a 1/2 turn,
the magazine 3 rotates by_lS deg, i.e., one pitch of
_érooves 31. |
15 As shown in FIG. 5, a lever 37 movable about
a pivot 37a over a specified range is mounted on the
base chassis 1 close to the path of revoiution of the
contact plate 35 on the magazine 3. The lever 37 is
biased by a sbring 38 and has a free end-positioned
20 in the path of revolution of a protrusion 36 formed
on the contact plate 35. The detecting switch_SWS is
disposed in the path of movement. of the.lever 37.
‘The position where the contact plate 35 is attached
to the magazine 3 is so determined that when the lever

25 37 is pivotally moved by the contact of the free end



FIG 53 is a flow chart of a pfocedure of rotafing t he magazine to

rotating a playing side | oadi ng notor for disk checking; 10

FIG 54 is a flow chart of a procedure for writing presence or

absence .of the disc for disc checki ng; .- FIG 55 is a
flow chart of a procedure ending with stopping of the playing side

| oadi ng.motor 15 for disc checking; - ' FIG 56 is a flow
chart of a praocedure for uncl anpi ng and retracting a playing side .

ki ck- out : menber for initialization; . FIG 57 is a flow .
chart of a procedure for 20 closing tRé door for initialization;

FIG 58 is a flow chart of a procedure for retracting the

i nsertion-di scharge side kick-out - menber for initialization;

FIG 59 is a fl ewtbhahe pkotrpsdeadd6eofforthe plate 35, actuating the

. switch SW5, No. 1 disc-holding groove 31 of the
magazine 3 will be opposed to the disc inéertién—
diScharge means 4 to be described later.

5 - ' Upon the No. 1 groove 31 reaching the position.
of the insertion—discharge means 4, one of the.two |
holes 340, 340 formed in the magazine driving dougle

. gear 320 is at the position of the count sensoxr SES8.
When the switch SW5 for defectiné the
10 position of disc.No.'i and the count sensor SE8 have
functioned at the same time, the No.l groove 31 as
positioned for the insertion-discharge means 4 is
detected.
'When-thé ON-OFF button 22 on the frént panel
15 2 is pfessed, the magazine 3 is invariably so rotated
as to bring the No. 1 groove 31 to the position opposed’
to the means 4, followed by the subsequent movemént.
bisc'Upper'Portion Guide Member 5 (;ee FIGS. 1, 3 and
6 to 85

20 A guide member 5 is provided over the
magazine 3 for guiding the upper portion of the group
of discs accommodated in the mégazine 3.

The guide member 5 has a leg 50 at its center
and legs 51 at its outer peripheral portions, the 1e§s

25 50, 51 projecting ﬁowuward.'.The leg 50 in the center



25 rotating the nagazine to the initial position for

14 initialization; . FIG 60 is a flow chart show ng
a procedure for, rotating the nagazi ne upon first ON- OFF key

-mani-pul ati on after energization; 5 ' FIG 61 is a flow chart of
a procedure . executed until the nagazine is stopped upon the .

second or subsequent ON- OFF key mani pul ation after energi zati on;

FIG 62 is a flow chart of a disc detecting 10 procedure executed upon

t he second or subsequent . ON- OFF key mani pul ation after energization;

is fittéd to the upper: portion of :the suppoft post 10
mounted on thé chassis 1 and ektending through the
central tubular portion 39 of the magazine 3. The
éegipheral legs 51 are fitted to and supported bf guide
5 member support posts 11 prdjecting from the base
chésSis 1. . The guide member 5 does not fotate:
| With reference to FIG. 7 which is a perspec-
tive view showing the guide member 5 as turned upside
down; the member 5 has an annular guide surface 52 in
10 the form of a lérge circular—arc.bottom surrounding
the central ieé 50. The curvature of the circular-
arc gﬁide surface 52 is approximately equal to the
curvature of the 6uter periphery of the disc D.
| As showﬁ in FIG. 8, the guide surface 52 of.
15 = the guide member 5 covers the disc.D in the magazine
3 and is positioned close to the'upper portion of the
disc,-so that the diéc is unlikely to fall from the
magazine eveﬁ if the playing device is moved or turned
upside down with the disc accommodated in the
20 magazine; |
Furthermore, the magazine 3 and the guide
member 5 provide a two—component structure for holding
the discs'D,_and.the magazine 3 only is rotat&ble.
This makes the magazine 3 compact and iightweight.

25 The magazine 3 is 'therefore easy to control for



"FIG 63 is a flow chart of a procedure for rotating the nagazi ne upon

di sc detection follow ng . the second or subsequent ON-OFF key
mani pul ati,on 15 . after energization; . FIG 64 is .a flow
chart of a procedure .for st oppi ng the nmagazi ne upon di sc detection
fol |l owi ng t he second or subsequent ON- OFF key nani pul ati on;

FIG 65 is a flow chart showi ng indication 20 contfol i'mmediately

foll owi ng withdrawal of the disc © 24for the indication of ejection;

FIG 66 is a flow chart show ng indication control follow ng closing
of the rotatable door for ‘the indication of .ejection; 25

FIG 67 is a flow chart show ng control :
rota;ion. Since the disc holding. grooves 31 need to

be formed.only in the magaziné 3, the grooves 31 is
‘easy to make.'
As shown in.FIG. 7, the annular groovelike
5 guide surface 52 of the guide member 5 has two guide -
gréoves 53, 54 ex£ending radially of the member 5 and
spaced apart by the same angle as the angle between
the insertion-discharge means 4 and the playing means
9, i.e., by 135 deg about.the central leg 50. Each
10 of the guide grooves 53, 54 has an open end in the side
edge of the guide membér 5. |
The guide grooves 53, 54 correspond to the
respective positions of the insertion*discharge‘means
4 and the playing;méans 9, permittipg‘deliQery of the
15 disc. to the magazine 3 at each position.
 The guide member 5 has a generally triangular
‘cutout 55 extending from a peripheral portion'thereof
toward the centfal_leg 50 and prbvided with a removable
closure 56. The-ipneﬁ surfaée of the closure 56
20 serves as a guide surface 52a continuous Qith the guide
.surface 52.
When the closure 56 1is removéd, the discs
can be taken out from the magazine‘3 without removing
the entire guide member S. 1In femedying malfunctions

25 of the playing device, this enables the repairﬁan to



15 for the indication of pl ayi ng; : : FIG 68 is a flow

chart show ng contr ol for stop indication : FIG 69 is
a sectional view of another 5 magazi ne; _ ~ "FIG 70 is a

di agram Showi ng the path of transfer of the disc;

FIG. 71is a perspective view of- a conven- tional disc playing
device; and 10 FIG 72 is a sectional view of the conven-
tional device. DETAI LED DESCRI PTI ON OF THE EMBODI MENTS

The mechani sms and control -system of gsdisc: pl ayi ng devi ce enbodyi ng
the present invention will be 15 descri bed. Brief Description of .
Overall Device (see FIGS. 1 to 3 and 12) . :

prompfly withdraw the discs, hand-them over to the usér
and éarry the playing device only to the repair shop,
hence convenience in avoid;ng-the possible trouble of
the disc becoming lost.

5 Disc Insertion-Discharge Means 4 (sée FIGS. 2,'6 and 12
to 17)

FIG. 12 shows a vertical slit 21 formed in
the fronf panel 2 at its center for passing the disc
therethrough. -

10 Disposed in the rear of the slit 21 in the

| front panel 2 is a rotatable door 41 for opening or
closing the;slit. As seen in FIG. 2, provided in the
rear éf the door 41 is an inéertion guide member 500,
in £he rear of which is provided the device 6 for

15 delivering the disc to the magazine 3. These components

provide the disc insertion-discharge meéns 4.

The rotatable door 41 is prepared f;om
synthetic resin by injection molding, is in the form
of a vertically elongated'hollow cylinder wheﬁ seen from

20  the front of the panel as shown in FIG. 13 and has |
two-plate members 40, 40 in its center. A vertically
elongated slit 42 for the disc to pass therethrohgh
is formed between the plate members.40, 40.

To make the door 41 convenient to make,

25 the peripheral wall is omitted on the rear side.



The enbodi ment to be described is a device

sound signals recorded thereon 20 using a |laser. Wile discs are

available in two different standard sizes, i.e., 12 cmand 8 cmin
di areter,; the playing device is used specifically for 12-cm di scs.
However, 'the present invention is not limted thereto but can be

16

accommodat i ng magazi ne 3 nounted on a base chassis 1
pl ane, and disc insertion-

a horizontal

10

15

20

25

enbodi ed as devices for 25 playing various disclike recording nedia.

The di sc playing deggice conprises a-disc

The slit 42 has a length slighﬁly greater

than the diaméter of the disc. |

| The slit-42 bas a central portion of the
iargest width over a length of about 15 mm as indicated
at W, is tapered from the central portion upward and
downward and has upper and lower ends where the disc
can be passed almost without any clearance.

Acqordingly, even if the disc D passes through
the slit 42 in frictional contact with the slit defining
side walls, the contact occurs only at the peripheral
edge portion of thé'disc; with the signal beériné
portion of the disc held out of contact with the side
walls and protected from damage; _

.The slit 21 in the front panel 2 and a disc

insertion guide opening 510 of the insertion guide

member 500 to be described later are also shaped like

the slit 42 of the door 41 to hold the signal fecorded
area out of frictional contact with the side wéll.

The rotatable door 41 has a pivgt 44 ﬁroject—'
ing from the center of each of upper and lower end
plates and rotatably supported by a rib (not shown)
projecting from the rear side of the front panel 2.

As shown in FIG. 15, the dbor has a circular-arc wall
plate 43 which usuallf-faées toward the slit 21 of the

front panel 2 to close the slit 21. When the disc is

for playing discs having

and rotatable i



di scharge neans 4 and di sc playing neans 9 which are 5 arranged. out si de
the path of rotation of the magazine 3. The.

i nsertion-di scharge rreans 4 and the pl ayi ng means 9 are spaced apart
by -an angl e of 135 deg about the center of rotation of the nagazine 3
so as - . to nmake the overall playing device nobst conpact. 10

The magazine 3 is adapted to accommopdate 24 discs Din a radial
arrangenment. The insertion- di schdt ge neans 4 has. a delivery device
6 for inserting the disc Dinto the nmagazi ne 3 from out si de and

di scharging the disc D fromthe nagazine 3-to outside. 15 The
I nsertion and di scharge of discs D, and sel ection of playing and

cessation of pl gy ng éir:f‘serted &F T &L @b bye dpnEpel @iomnd sarc S €EE but t on
22, PLAY button 3, STOP button 24, open/close button 25 and 10

nunber entry k%’.ﬁ:oﬁ@rm Gﬂ'hﬁdix&glpf&tyd)tdEdG@rﬁégfhipmhqDaimir 2pEnirg- the
pl ayi ng device shown in FIG 12. For exanple, . _when the disc to be
pl ayed i s sel ectcdcbdiynd hixrisserdevice 4@Getorrizdercilied ratrrdieo

transport the disc to the
register the slit 42 w1th the slit 21 in the panel 2.

5 As shown in FIG. 14B, the door 4l has
stoppers 46, 46 projecting from the lower end thereof
for regulating the angle.of rotation of the door by
coming into contacf with a lug 27 on the front panel 2.
With reference to FIG. 16, a hook 45 extends
10 from the upper end of the door 41 integrally therewith.
| ' Connected to the hook 45 ére a spring 47 having a

sﬁall force biasing the door in the closing direction'at-
all times, .and the door.opening—closing drive device
400.

15 The drive device 400 comprisés a torsion
spring 440 attached to a slider 410 which is horizontal-
ly slidable along the front panel 2. The spring has
one end eng#géable with £he hook 45 on the door 41
in bearing contact therewith. |

26 The slider 410 has a rack 420 extending.in

- -the slidinq-direction and meshing with a pinion 450.

| As shown in FIG. 6, the slider 410 and the
pinion 450 are arranged on the guide membef 5. Thé
motor M1, which is provided for opening and qlosing

25 the door, is mounted on the guide member 5 for driving



position of the playing nmeans 9, and a delivery device 6a provided
for the neans 9 delivers the disc to the 25 pl ayi ng neans 9.

17 . . : On conpl etion of playlng, the disc is returned to
its- orlglnal p03|t|on i n the magazi ne 3. . The mani pul ati on of
t he ‘buttens on the front panel 2 wll be described later. 5

Wth reference to FIG 2, indicated at ML to M7 are drive notors for
operating mechani sns to be descridfed bel ow, at SW -to SW8 switches for

detecting _the position of conpletion of nechanisn1operatiohs, at

"the pinion 450 to move ﬁhe slidér'410.
When the slider 410 moves rightward in FIGS.
15 and 16, one énd of the torsion spring 440 - on the
slider ‘410 comes into contact with the hook 45 on the
5 déor 41} rotating the door 41 clockwise, i.e., in the
opening direction against the force of the spring 47
biasing the door 41 in the closing direction.
When the slider 410 moves leftward, the
torsion spring 440 moves out of contact with the hook

10 45 on the door 41, freeing the door 41 from its biasing
force and permitting the spring 47 to rotate the dodr
41 in the closing direction, i.e., counterclockwise,
fof the door wall plate 43 to close the slit 21 in the
front panel 2. -

15 The.switch (fully closed door sensor switch)
éWl and switch (fully open door sensor switch) SW2 are
arranged along the path of movement of the slider 410.
When.the slider 410 is moved leftwafd where the door
is fully closed, a projectidn 430 on the slider 410_

20 aétuates the fully cloged door sensor switch SWl ﬁo
stop the door opening-closing motor Ml. Alternatively
when the slidér.410 is moved to a posiﬁion where the
ddor is fully opened, the projection.430 actuates
the fully open door sensor switch SW2 to stop the motor

25 Ml. .



SE1 to SE7 sensors for detecting the size and passage

10 of discs, and at

SE8 a sensor for detecting the angle of rotation of the magazi ne 3.
The arrangenent -of | t hese conponents is shown in a plane. Magazi ne
3 (s€e FIGS. 3 to 5 and 8) The magazine.3 is in the form of

a thick-disk 15 prepared fromsynthetic resin by. injection nolding, and

has at its center a tubular portion 39 which is

rotatably fitted to a

support post 10 provi ded upright on the base chassis 1.

The magazine 3 is fornmed in its upper surface 20 wth 24 -disc holdlng
grooves 31 arranged general ly reuﬁ%ﬂly at a spacing. Each of the
grooves 31 has an : outer end which is opened in an outer peripheral
wal | .of the magazine 3, and. a base end terminating at the

24

tubul ar portion 39. 25 As describiw ahowsor tfe dildceoMddiOngngr dowes 31 is

rotatable door 41 are not interconnected by a rigid

'body, but the torsion spring 440 is provided for

opening the door 41, and the spring 47 of lower force

S acts to close the door 41l. Should the slider 410 moves

with the disc held in the door 41, causing the-spring

47 to exert its force on the door 41 in the closing

direction, the door 41 stops rotating'with the disc

engaged therein without breaking the disc since the

10 spriﬁg_force is small.

Further provided on the rear side of the

front panel 2 is the switch (disc engagement sensor

switch) SW3 which\comes into contact with the hook 45

of the door 41 for detecting the door 41 as fully

15 opened.

'As stated above, the slider 410 and the

door 41 are not interconnected by a rigid body, but are

merely connected by the torsion spring 440, so that

the slider 410 is likely to move in the door closing

20 direction to actuate the fully closed door sensor

switch SWl, with the dlSC engaged in the door 41. 1In

view of this-likelihood, the subsequent movement is

not effected while the switch SW3 is detecting the

door in the fully opened state to ensure improved

25 safety.



18 for reasons involved in design, that is, in order to gi ve

t he. smal.l est possi ble outside dianeter to the magazi ne 3 while
enabl i ng the nagazi ne to acconmodat e as many discs as possible.
However ,- the nunber of 5 grooves 31 is not limted specifically.

Al t hough the di sc hol ding grooves 31 of the present enmbodi ment extend
radially of the magazi ne 3, t hese grooves 31 can be nade to extend
fromthe central tubul ar portion 39 of the magazine 3, for exanple,
10 tangentially of the portion 39 as s#&n.in FIG 69. "+ The "general ly
radi al" arrangenent of the grooves 31 menti oned above includes the

tangential arrangement . clos®ft&l €heb8oor 41 in-the rearFUhéhébfa|th0Ugh
the groove 31 is fornmed in
the aforementioned 1nsertlon gulde member 500 is
fixedly provided to extend from the chassis 1l:to the
guidé member S.

5 | As seen in FIG. 17, the insertion guide
member 500 compriseé two plates 520, 530 intgréonnectéd
at each of theirlupper and lower ends by an end plate
540. Like the slit 21 in the door 41, the plates 520,
530 define therebetween a disc insertion guide opening

10 510 which is shaped.not to contact the signal recorded
area of the disc.
The plates 520, 536 are each formed with
four cutouts 550 in opposed relation with  the other.
The cutouts are formed in corresponding relatipn with
15 the respective ppéitions of tﬁe first to foﬁrth Sensors
SEl to SE4 among the six sensors SEl to SE6 for
" detecting the size of disés, permitting the passage
of sensor beams therethrough.
Disc Delivery Device 6 (see FIGS. 2, 8 and 17 to 22)
20 The.delivery device 6 is disposed. behind the
insertion guide member 500.
The device 6 comprises -a pair of rollers 61,
62 arranged close to the member 500 for transporting
the disc D as held therébetween, and a kiék—out member

. 25 7 slidably érovidad on the base chassis 1 in the rear



15 a pl ane perpendicular to the base chassis 1, the groove : may be

formed as slightly inclined with respect to the " base chassis 1. The
disc will then be accommpdated in a slightly inclined upstanding
position, with the result that the hei ght of the disc acconmodati ng
portion can 20 be di m ni shed. - The upper surface of the
magazi ne 3 is marked ‘wWith the groove nunbers of No. 1 to No. 24 as
arranged - ~countercl ockwi se adjacent to the respective grooves 31.

As shown in FIG 8, the bottom of the3éroove 25 31 has a | engt hw se

m ddl.e portion 31c which is 5 mm 19

of the rollers 61, 62 shown in FIG. B.fdr.kickiné out
the disc D from the magazine 3 toward the rollers 61,
62.
As sﬁown in FIG. 17, the two rollers 61, 62
5 have shafts 601, 602 projecting from their upper and
| lower ends and rotatably supported by sﬁéport members
63, 64, respectively. The roller support members 63, 64
are fixedly provided and extend from the base chaséis
1 to the guide membef 5. | . ' :
w The left roller 61 shown in FIG. 17 is held
. : in a fixed position where the roller contacts the
surface of the disc passing through the center of width .
of the insertion guide opening 510 of the insertion
gﬁide member 500, and carries a arive gear 67 at its
15 lower end.
The other roller 62 has its shaft 602 loosely
.fitted in a cutout 65 in each end of the suppbrt
member 64 so as to be movable toward or away from the
roller 61 of.the pair, and is 5iased toward the roller
N 20 61 by a spring 66 into conéact with the roller 61 at
all times. | |
| The cutout.. 65 of the roller support member
64 has a side openlng w1th a w1dth whlch is smaller
than the diameter of the shaft 602, preventlng the

25 roller shaft 602 from slipping off.



| ower than the bottom 3la of- opened ‘portion in the - out er peri pheral
wal | of the nagazi ne. Over the entire length of the groove
31, the wi dth of the groove 31 gradually decreases toward its 5
bottom and al so toward the center of rotation of the" magazi ne 3.
Further .over the entire length, the wdth of the groove bottomis
slightly larger than the thi ckness of the disc. : . Fl G
4 shows the nmagazitnie 3 as it is viewed 10 fromthe rear side thereof.
The groove 31 is partly =~ = fornmed w3dzh a slit 32 extending thraugh the
bott om wal | of the magazine 3. As seen in FIG 8, the disc D as
fitted in the holding groove 31 is in contact wth the groove bottom

at a plurality of |ocati opstRlBefdténcel®o F3&d 28¢ 8d&,xiber&uthe outer
peri-pheral portion of the di sc bearing no signal is held, whereby the

disc is stppet €7l b npsbvidedooh ahg basklabhAssisth dme slgdable
beari ng surface of the disc rendered free of contact - - wth the groove
wal. | . from the support post side toward the position between

the rollers 61, 62. The kick out member 7 has a pushing

5 piece 51 projecting upward from its rear end ana movable

into the bottom slit 32 of the magazine 3 to kick out

the disc towérd.the rollers 61, 62, and a guide slot 72

formed in its front portlon and orthogonal to the

direction of slldlng movement of the member 7.

10 . The roller 61 fixedly positioned and tﬁe-kick—
out member-7 has a common drive device 705 coupled
thereto.

With reference.to FIG. 19, the drive device
705 comprises the. aforementioned motor M2 whieh is an

15 insertion—discharge side loading motor mounted on the
base chassis 1, and a gear trein 700 coupled to the
motor M2 and including a double gear 730 at a downstream

: position of the train. The double gear 730 has a large
gear 710 meshing wrth the gear 67 at the lower end of

20 the roller 61, and a small gear 720 ‘in mesh with an
intermediate gear 740, which in turn-is in mesh with a
control gear 73. A pin 77 projecting from the coentrol
gear 73 is slidably fitted in the guiée slot 72 of the
kick~-out member 7. The gears of_the drive deviee 705

25 and the gears included in the mechanisms of the



An annul ar elastic nmenber 30 is fitted to the upper

20

end outer periphery 3le of the central tubular portion 39 of the .
magazi ne 3.. The vertical height H ' fromthe | owest portion 31c of the
bottom of the groove 31 to the upper edge of -the elastic nmenmber 30
is about 25 6 cm and approxi mately equal to the radius of the disc

20 D. Thus, the upper edge 3le at the upper end of the ‘groove
31 is made higher than the | owest portion of t he dirsc supporting

groove ‘bottom by an anount
of the disc,

10

15

20

25

present embodiments are all made of synthetic resin. ..

As seen in FIG. 20, the intermediate gear 740
and the control gear 73 are rotatably fitted in a
cavity 13 forméd in the base chassis 1. The cavity 13
combrises a small circular fécess'ls havihg.the.inter—
mediate gear 740 fitted-therein, and a'l?rge circular
recess 14 continuous with and partially ﬁapped over the
recess 15 for the. control gear 73 to fit in.

Attached to the underside of the intermediate
gear 740 is a latch platg 750 rotatable with the gear
740 when free'of load or slipping relative to the gear
740 when subjected.to a load.

' A rstation restraining lug 760 having a
downwardly bent outer end and an arm 770 laterally
extend in a V-shaped arrangement from the outer periph-
ery of the latch plate 750

The small circular recess 15 formed in the
base chassis 1 and having the interimediate gear 740
fitted therein is provided with an arcuate aperture
16 having the bent end of the restraining lug.760
fitted therein loosely. The lug 769 is revolvaﬁle by
an amount corresponding to an allbwance included in
the apefture.

The arm 770 is positioned inside the large

circular recess l4-having the control gear 73 fitted

appro¥Pmat el y corresponding to the radius
5 " and the disc D can be supported with good stability



by bei ng held by the edge 3le. The annul ar elastic nenber 30
prevents the - disc D from producing an inpul se noise that woul d occur
if the disc comes into direct contact with the tubular 10 portion 39 when
rolling down the groove.31. As shown in FIG 4, the bottom
of the magazine 3 has a drivingly rotating toothed ring 33 and.
an annular rib 34 concentrically wth tjhe nagazine, and a cont act
plate 35 for detecting the rotated 15 position of the nmagazine 3. -
As seen in FIG 5, the rib 34 rests on a plurality of bearing rollers
12 arranged on a phantom ° circle on the base chassis 1 which circle is
concentric - .Wth the magazi ne support post 10, whereby the position
20 = of the nagemereid.is determ ned with respect to the direction of
height. Wth the central tubular portion 39 fitting to t he support
post 10, the nmgazine is The coneyvehtedarr dh hasepakodehedcppshion 76
The magazine 3 is coupled to the notor M3,
along part of its periphery and cutouts 74, 75 extend-
ing from opposite ends of the toothed portion 76 along
5 this portion 76 toward each other to give resiliency
to opposite sides of the toothed portion 76.
: 2
The pin 77 fitting in the 'guide slot 72 of the
kick-out member 7 is provided on the upper side of the
control gear 73, the underside of which is provided
10 - with contact pieces 78, 79 close to the outer periphery
of the gear and to the respective cutouts 74, 75.
" With reference to FIGS. 19 and 21, the
insertion-discharge side loading motor M2 operates when
the disc is to be accommodated in the magazine 3,
15 rotating the double gear 73 in a direction to draw the
disc inward.
The intermediate gear 740 meshing with the
small gear 720 of the double gear 730 rotates counter-
clockwise to rotate the.control gear 73 ciockwise and
20 move the kick-out member 7 rearward. (FIG. 21 shows
the kick-out member in a retracted position.)
The latch plate 750 beneath the intermediate
: gear ?4 rotates to follow thg counterclockwise rotation

of the intermediate gear 740 until the bent end of

25 the rotatlon restraining lug 760 strikes on an end of



25 which is provided for rotating the magazi ne, by two

21 ~doubl e gears 310, 320 as shown in FIG 5. ' The
doubl e gear 320 has a piniron 330 neshing with the toothed ring 33 of
the magazine 3 and a | arge gear, the outer peripheral portion of which
s formed 5 with tw through hol es 340, 340 dianetrically opposed

to each ot her. " The aforenentioned sensor (count sensor) SE8
is so provided on the base chassis 1 asygt 0 partly .cover the large
gear of. the double gear 320 from above 10 and bel ow for counting the
number of times the hole : o

the arcuate apertured portion 16, . whereﬁpon the intér—
mediate gear 740 only further rotates. .
With the retraction of the kick-out member
7, the puShing.piece 71 on the member 7 moves out from
5  the disc holding groove 31 of the magazine 3, rendering
| the disc iﬁsertable into the holding groove 31 free of
trouble. |
" After the kick—out mémber 7 has reached the
limit position of ifs retraction, the double'gear 730
10 continues £o rotate, causing the fixedly positioned
roller 61 to rotate continuously to continuously draQ
the disc inward. The loading motor M2 stops a
" predetermined period of time after the passage of the
disc over the roller 61 by the disc sensors SEl to SE6
15 to be described later, i.e., 0.5 sécond thereafter
in £he case of the present embodiment. As shown in
FIG. 8, the disc reaches the innexr portion of the
holding groove 31 of the magaziné 3 upon moving past
_thé rollers 61, 62, such that the disc falls into the
20 groove 31 the momemt it leaves the rollers 6l, 62.
With'reference to FIG. 8, the distance A the
disc rolis aioﬁg under g;avity is greater'tﬁaﬁ the
distance B begween the disc falling into the grdove 31
;nd the foller 6l.

25 T Although'the intermediate gear 740 continues



340 passes. When t he doubl e gear.320 rotates a 1/2 turn,

the magazine 3 rotates by 15 deg, i.e., one pitch of grooves 31. 15
As showi i,n FIG 5, a lever 37 novabl e about -a pivot 37a over a
specified range is nounted on the base chassis 1 close to the path of
revol ution of the. contact plate 35 on the magazine 3. The lever 37 is
bi ased by a spring 38 and has a free eng positioned 20 in the path of
Fevol ution of a protrusion 36 forned on the contact plate 35. The
detecting switch SW is di sposed in the path of novenént of the |ever
37. .The position where the contact plate 35 is attached to the

magazine 3 is s&ofeténg whdlendthaudarilte 9edfer’ 304 s 3p FOLREIONal 1Y SoVed
by the contact git%ﬁi %Qe%fe@%e contfol géar 73 is opposed to the
intermediate gear 740 ﬁpon the kick-out mémber .7
reaching its retracted limit position as shown in FIGS.
5 19 and 20, permitting_the ihtermediate_gear 740 to
rotate idly without delivering its torque to tﬁe gear
73. This obviates ﬁhe possible damage to the mechanism.
When the disc is to be discharged from the .
magazine 3 toward the rollefs 6l, 62, the inse:tioh— .
10 discharge loading motor M2 rotates in.a direction
opposite to the above, rotating the double gear 730
counterclockwise to rotate the rollers 61, 62 in such
direcfion as to discharge the disc as shown in FIG. 22.
- The intermediaﬁe gear 740 rotates clockwise
15 along with the latch plate 750, causing the arm 770 to
kick the contact piece 78 on the underside of the
control gear 73 to rotate the gear 73 counterclockwise
slightly.
. The'slight counterclockwise rotation of the
20 control gear 73 meshes the toothed portion 76 of the-
gear 73 with the intermediate gear 740,.which in turn
drives the control gear_73 counterclockwise.
Although the latch plate 750 beneath'£he
iptermediate gégr 740 rotates, following the clockwise

25  rotation of the gear 740, the plate Stops rotating



22

with the protrusion 36 of the plate 35, actuating the

SWb, No. 1-disc holding groove 31 of the . magazine 3 w ||l
t he disc i,nsertion- di scharge neans 4 to be described |at
Upon the No. 1 groove 31 reaching the position. of the
i nsertion-di scharge neans 4, one of the two hol es 340, 3
t he -magazi ne dr|V|ng doubl e gear 320 is at the position

sensor.

SES8. Wheh the switch SWs for detecting t

position of disc hb 1 and the count sehsor SE8 have © fun
the same tine, the No.1 groove 31 as positioned for the
I nsertion-discharge neans 4 is det ect ed.

ON- OFF button 2
invariably so ro

coming into contact wich the end of the arcuate
apertured portion 16. The intermediate gear 74
‘continues rotating.

5 ) The counterclockwise rotation of the
. gear advances the kick-out member 7, moving the
piece 71 into the bottom. slit 32 of the magazin
kick out the disc in the groove 31 until the d4i
nipped by the rollers 61, 62. (FIG. 22 shows t

10 out member 7 in a kickout completed position, w
| .FIG. 70 shows the path of movement of the disc
Upon the delivery of the disc to the
61, 62 by the action of thé kick—out member 7,
cutout 75 of the control gear 73 is opposed-to
15 intermediate. gear 740, whereby the rotation of
control gear 73 is discontinued. The intermedi
gear 740, although continupusly rotating, cause
damage to the mechanism.
When the disc D has moved past the ro
- 20 61, 62, the disc- sensors to be described later
to stop the loading motor M2. |
When the disc is to be ‘accommodated i
magazinc 3 again, the loading motor M2 operates
rotate thc double gear 730 clockwise and ;otatc

25 roller 61 in the disc drawing-in direction.

swi tch
be opposed to
er. 5.

40 fornmed in
of the count
he 10
ctioned. at

When t he
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as'to bring the No. 1 groové 31 to the position opposed " to the neans

4, followed by the subsequent novenent. - .Disc Upper Portion Cuide
Menber 5 (see FIGS. 1, 3 and 6 to 8 20 : - A guide nenber 5
i's provided over the magazi ne 3 for guiding the upper portion of the
group - of discs accommodated in the nagazine 3. _ The
gui de nenber. 5 has a leg 50 at its centsg and.legs-51 at its outer
peri pheral portions, the |legs - 25 50, 51 projecting downward. The |eg
50 in the center . ' 23 S

fitted to the upper pOFti9ﬂ30£n£Q§m§HQQQgtg%%§t7%% meshing with the

“ small gear 720 of the double géar.730 rotates couﬁter-
clockwise. At this ﬁime,.the latch plate-750
rbfﬁting counterclockwise with the intermediate gear

"5 740 kicks the contact piece 79 on the underside of
the control gear 73 with its arm 770, slightly rotat-
ing the control gear 73 clockwise to mesh the toothed
portion 56 of the gear 73 with the intermediate géar
740.'

10 ~The same operation as described above there-
after follows. .

The switch SW4 for detecting the retracted
position of the kick-out memﬁer 7 is provided.for the
insértion—discharge side in cérresponding relétion

15 with the retracted position of the member 7. While
the kick-out member 7 in its retracted position is
not detected by the switch SW4, the magazihe rotating.
motoxr M3 remains uneneréiied. This preven;s_the
rotation of the magaiine'B with the pushing piece 71 of
20 the kick-out member 7 fitting in the slit 32 of the
mégazine'as shown in FIG. 35.
Motor Mounting Structure (FIGS. 9 to 1l1)°

The insertion-~discharge side loading motor

M2 is mounted on a plate 701, which is fastened to a

25" support plate 18 provided inside a side wall 100 of



mounted on the chassis 1 and extending through the central tubul ar

portion 39 of the magazine 3. The peripheral legs 51 are fitted to and
support ed by guide 5 nenber support posts 11 projecting fromthe base
chassis 1. The guide nenber 5 does not rotate. Wth
reference to FIG 7 which is a perspec; tive view show ng the guide
menber 5 as turned upside down, tfe menher 5 has an annul ar gui de
surface 52 in 10 the formof a Iarge ci rcul ar-arc bottom surroundi ng
the central leg 50. The curvature of the circul ar- - arc guide surface
52 is approximately equal to the curvature of the outer periphery of

- the disc D the base chasA$ssSodAdi BoFhGbo8s Lhepguivi@eaubhaeged2 of 15
t he gui de nenber 5 covers the disc D in the magazi ne 3 and is
posi ti oned cl osbateish& ,uppeh porewsnlBi the disc, so that the disc
is unlikely to fall fromthe ragazi ne even if the playing device is
moved or turned up§|deadoﬁﬁomﬁ%he@héodtbe GQEQHWEUafedeRMehhs 20
magazi ne.

downward through the plate 701.
-5 The plate 701 is formed with positioning
cutouts 702, 702, 703 and screw holes 704, 704.
The support'plate 18 and the boss 17.on the
base chassis 1 are provided with projections 180,
180, 170 fittable respectively in the cutouts 702, 702,
10° 703 of the plate 701 when the motor shaft gear 780.is
in mesh with a geaf 790 at an upstream end of the gear
‘train 700. ‘The plate 18 and the boss 17 have screw
bores 181, 171 corresponding to the scew holes 704, 704.
Projecting'ffom the side wall 100 of the
15 base chassis.1 is an interference piece 110 which
interferes with the plaﬁe 701 'when the plete 701 is
to be positioned for the projections 180, 180 and
the screw bores 171, 181 immediately.from thereabove.
The upper ends of the projections 180.are
20 vertically spaced from the lower surfece of the
interference piece 110 by a distance greater than the
thickness of the plate 701. e
Accordingly, to fix the plate 701 carrying
the 16ading motor M2 and the geaf 780 to the base

25 chassis 1, the plate 701 must be positioned as placed



Furthernore, the nmgazine 3 and the guide . menber 5 provide a

"t wo- conponent structure for hol di ng the discs D, and the magazine 3
onl.y is.rptatable. Thi s makes the magazi ne 3 conpact and |i ghtwei ght.
25- The magazine 3 is therefore easy to control for ' '

24 - - rotation. Since the disc holding.grooves 31 need to be
formed only in the magazine 3, the groovs 31 is easy to nake.

As shown in FIG 7, the annular groovelike 5 gui de surface 52 of the
gui de nmenber 5 has two guide grooves 53, 54 extending radially of the

menber -5 and

o under the interference piece 110 sideways to clear

the éiece 110 as illustrated in FIG. 11, with the

result thét the moﬁor gear 750 is brought‘ihto meshing

engagement with the gear. 790 sideways. This obviates

5 daﬁage to some teeth that would occur if the gear 780
is brought into striking contact with the geaxr 790
frém above.

The mot&r mounting étructure is used for
‘mounting the other motors included in the present

10 embodiment. |

' Detection of Disc (FIGS. 23 and 24)

With reference to FIG. 23, the disc
insertion-discharge means 4 is provided with the six
sensoxrs SEl, SE2, SE3, SE4, SES and SE6 for détecting

15 the size and passage of discs. Each of the sensors
cdmprises a light-emitting element and a light-
receiving element which are arranged on opposite sidgs
of the path of movement of.the disc and opposed to
each other.

20 On the outer side of . the rolle;s 61, 62, the
first to fourth sensors SEl to SE4 are arranged in a.
vertical row. On the inner side of the rollers 61,
62, the fifth sensor SE5 and sixth sensor SE6 are
arranged. FIG. 24 is a diagram showing the position -

25 of the 8-cm disc rélative to the sensors when the



spaced apart by the sane angle as the angl e between " the _

i nsertion-di scharge means 4 and the playing neans . 9, 'i.e., by 135 deg
about the,central leg 50. Each 10 of the guide grooves 53, 54 has an
open end in the side edge of the gui de nenber 5. The
gui de -gr ooves 53, 54 correspond to the respective positions of the

i nsertion-di scharge neans - 4 and the playing neans 9, permtting
delivery of the 15 disc.to the nagazilne 3 at each position.

The gui de nenber 5 has a generally triangular - cut out " 55 extendi ng
froma peripheral portion thereof toward the central |eg 50 and

provided with qd{ennvaM(aerte clggure 56. The inner surface of ‘the
closure 56 20 “*¥ertest TS &bﬁdﬁ drYace 52a continuous with the gui de

surface 52. E% %&ﬁ_§g f%ég%@%v%q t he di scs

can be taken out fron1the naga2|ne out renovi ng % he entire

gui de nenber 5. pddi £ £t rald lHEHdé}n%f dhe l(ﬂ-cttd“%l%lcaﬂa@%e%ew ce, this
enabl es the repalrnan to

the second sensor SE2 is located at a p051t10n slightly
5 outward from the upper portion of the 8-cm disc d3
whén fhe disc passes through the lower portion of path
of mevemen£ as illustrated in FIG. 24, the third
sensor SE3 is located at a position where the passage
of the ;6wer ends of discs is detected, and the fourth
1Q sensor SE4 is located at a position where the upper
portion of the 1l2-cm disc is detected. The fifth
sensor SES5 is positioned between the first sensor SEl
and the third sensor SE3, and the sixth sensor SE6 is
positioned between the second sensor éEZ and the |
15 fourth sensor SE4; the fifth sensor SE5 and the sixth
" sensor SE6 being so positioned that when the 8-cm
disc passes approximately through.the midportion of
the path of travel of tﬁe 12-cm disc, at least one
of the fifth sensor SE5 and sixth sensor SE6 is
20 capable of detecting the disc.
In the follbwing descrip#ion of operation,
the sensors. SE1 to SE6 become on upon transmission
of light.
Playing Side Deiivery Device 6a (see FIGS.-Z, 18 and

25 25 to 27) .



25. pronptly withdraw the discs, hand themover to the user and

carry the. playing device only to the repair shop, hence conveni ence
in avoi ding the possible trouble of t he di sc becom ng |ost. 5

Di sc Insertion-Discharge Means 4 (see FIGS. 2, 6 and 12 to 17)

FIG 12 shows a vertical slit 21 formed in the front panel 2 at its
center for passing the disc . - t heret hrough. 10 _ Di-sposed in
the rear of the slit 21 in the Jiont panel 2 is a rotatable door 41

for opening or . :

. As seen in FIGS. 25 and -27, the playing side
_delivery-device 6a is provided for ;hé playing means 9
for delivering £he disc from the magazine 3 to Ehe
playing means 9 or from the playing means 9 to the
5 magazine 3.

Like the delivery device 6 for the disc
_insertion—discﬁarge means 4.descri5ed, the aélivery
device 6a comprise§ a.kick-out member 7a slidable on
the base chassis 1 for kicking out the di;c from the

10 magazine 3, a pair of transport rotatable rollers 6la,
62a for transporting the disc as held thefebetwéen,
‘playing side loading motor M4 for driving the kick-
out member 7a and the rollexs 615 via a gear train 700a,
intermediate gear 740a disposed between the kick-out |

15 member 7a and tﬁe éear train 700a, control geér 73a,

:-latch plate 750a attached to the underside of the
intermediéte gear 740a, etc.

As shown in FIG. 2, the switch SW6, which
is adapted to detect the retracted position of the kick-

20 out member 7a, 1is provided for the retracted limit
position'éf the kick-out member 7a. The magazine
rotating motor M3 remains unenergized unléss the member
7a is detected by the switch, that is, unle§s it is
recognized that the member §a is in its retracted

25 = position and has not advanced into the magazine 3.



closing the sl
door 41 is an
provi ded the d
These conponen
The rotatabl e
nmol ding, is in

when seen from 20 the front of the panel as shown in FIG 13 and has

two plate nenb
42 for the dis
menbers 40, 40.
t he peri pheral

10,

15

20

25

it. As seen in FIG 2, provided.in the ~rear of the
I nsertion guide nenber 500, "in the rear of which is

evice 6 for 15 delivering the disc to the nagazi ne 3.
ts . provide the disc.insertion-discharge neans 4.

door 41 is prepared from synthetic resin by injection

the form of a vegtiecally elongated holl ow cylinder

ers 40, 40 in its center. A vertically . ° elongated slit

c to pass therethrough I's Tormed between the plate
The kicktoutnhkentber daohaél acpn\shlimgnpﬂe@ermke
wall is omtted on the.rear side.
71a, . whlch functions in the same manner as the pushlng
piece 71 already described with reference to the
disc insertion-discharge side deliﬁery device.
Moré specifically, when the pushiﬁg piece 7la has
advanced into the slit 32 in the bottom of the?magazine'
3 to completely kick out the disc D into nipping |
engagement with the rollers 6la, 62a, the sensor SE7
(playing side disc sensor) stops the loading motor M4
for driving the kick-out member 7a, whereupon the
pushing piece 7la remains in the slit 32, preventing
the magazine 3 from rotating inadvertently during
disc.playing..' '
When the disc is Fo be delivered by one-of
the delivery devicé 6a and the device 6 for the means
4, the other dévice may be electfically so controlled
that the pushing piece 71 or 7la of the kick-out member -
7 or 7a.of theréof is advanced into a bottom slit 32 of
the magazine to such an extent as not to project the
corresponding disc. The magazine 3 can then be
prevented from inadvertently rotating during. the

delivery of the disc to dmage the disc.
’ The difference between the playing side -
delivery device 6a and the inéértion-discharge side

delivery device 6 is. as follows. Of the two rollers

25



26 S The slit 42 has a | ength slightly greater . than the
di anmeter- of the disc. _ - The slit 42 has a central portion of
t he - largest width over a length of about 15 mmas indicated 5 at W
is tapered fromthe central portion upward and downward and has upper
and | ower ends where the disc canghe’ passed al nost_ without any.
cl ear ance. Accordingly, even if the disc D passes through
the slit 42 in frictional contact with the slit defining 10 side walls,
the contact occurs only at the peripheral edge. portion of the disc,
with the signaleine®d? rF the depaeki 6nfor the dnserhdbd-discbhrgentact with
t he side wal | s and protected from danage. The slit 21
in the front pamsins? 4andhe dirive £6llern$dr trepwaigsi demopehileg £30M of t he
insertion guide . menber 500 to be described |later are al so shaped |iKe
: its fixed position, while the other roller 62 only
" moves to releasably nip the disc, whereas as seen in
5 FIG. 25, the rollers 6la, 62a of the playing side
 device 6a move toward or away from the paﬁh of-
delivery of the disc to releasably nip the disc.
The rollers 6la, 62a are rotatably supported
at their upper and lower ends by two support members'
10 63a, 64a, which are pivotally movably supported in a
fixed position between the base chassis 1 and the
disc upper portion guide member 5.
The roller 6la carrjies at its lower end a
~drive gear 67a meshing with a gear 710a at a downstream
15 end of the gear train 700a, and revolves around the
gear 710a with the pivotal movement of the support
membexr 63a, with the gear 67a in mesh with the gear
710a.
. The two roller support members 63a, 64a are
20 biased by springs 60, 60, respectively, in such
directions that the rollers 6la, 62a are pressed against
each other.'.
The rollers 6la, 62a have shafts 68, Q§

projecting from the center of their lower ends and

.25 fitting in cam grooves 82, 8l, respectively, which are



the slit 42 of the door 41 to hold t he S|gnal recorded area out -of

frictional- contact with the side wall. The, rot at abl e door
41 has a pivot 44 project- 20 i ng fromthe center of each of upper- and

| ower end pl ates and rotatably supported by a rib (not shown)
projecting fromthe rear side of the front panel 2. As shown in FIG
15, the door has a circular-arc wall 45 pl ate 43 which usually faces
toward the slit 21 of the 25 front panel 2 to close the slit 21. \Wen
the disc is . 27 '~ to be inserted
or discharged, the door is rotated cl ockwi se t hrough about 60 deg by

t he door opening closing drive device 400 to be .described later to.

formed in a slide plate 8 close to the inner end
thereof. The slide plate 8 is provided on the base
chassis 1 ;nd slidable on an exténsién of the path
of sliding movement of the kick—out‘member 7;.

5 As shown in FIG. 26, the cam grooves 81, 82
in the slide plate 8 have,as arranged from the kick-
out member 7a toward the playing means 9, parallel
portions 810, 820 c;oselto each o£her, outwardly
slanting portions 811, 821 and parallel portions 812,

10. 822, the-portioné of each groove peing continuous.with
one another. When the slide plate 8 moves toward the
kick-out member 7a, the rollers 6la, 62a are moved
away from each other tp release the disc. When the
slide plate 8 moves away frpm the member 7a, the rollers

15 6la, 62a move toward each other to hold the disc.
thefebetween. |

With reference to FIG. ‘27, the slide plate
8 is further formed with head side opening-closing
cam grooves 83, 83 and a clamp side 6pening—closing

20 cam groove 85, and hg# a rack 88 along one side edge
‘thereof in the direction of sliding movement.

"The motor MS for clamping the disc and also
for moving the rdllers toward, or away from each.other
is coupled to a gear train 80, which includes at é

25 downstream end thereof a gear 84 meshing with the rack



"register the slit 42 with the slit 21 in the panel 2. 5 P As

shown in 'FIG 14B, the door 41 has stoppers 46, 46 projecting fromthe
| ower end.t her eof for regulating the angle of rotation of the. door by
comng into contact with a lug 27 on the front panel 2. Wth
reference to FIG 16, a hook 45 extengg 10 fromthe upper end of the door
41 integrally therew th. - Connected to the hook 45 are a-spring 47
havi ng a smal|l force biasing the door in the closing direction at

all times,.and the door opening-closing drive device -400. 15

The drive devigge 400 conprises a torsion spring 440 attached to a
sli'der 410 which is horizontal - . " |y slidable along the front ‘panel 2.
The spring hasiaying MeRandNY qm@@eatzl and % tdae 3ok 45 on the door 41 .
i n bearing contact E%eremnth 20 - The slider 410 has a rack 420
extending in the shiidingetieresiceonAFdGEEsEMand t30 a tmenlgﬂ.rhy’rﬁ@

means 9 comprises a case 91 for contalnlng the disc
5 supplied from the magazine 3, and alheéd mount assembly
92 and a clamp 93 which are provided on the respectiVé
sides of the case 91 and movable toward eaéh other
for rotatably clamping the disc inside the case.
As shown in FIG. 28, the disc containing

10 . case 91 comprises a plate mehber 912 having a periphefal
plate 910 along three sides thereof other than a
disc inlet side, and a plate member 913 joined to the
élate ﬁember 910, and has a vertically elongated flat
form with an openiﬁg formed in the disc inlét side.

15 ' The case 91 has its opening directed toward
the nip of the rollers 6la, 62a and positioned close.
to the rollers, 15 19cated above the péth of sliding
moveient of the slide plate 8 and is fixed to the base
chassis 1. -

20 ' When the disc is contained in the case 91,
the disc partly projects beyond the opening toward
the magazine 3, with a portion thereéf.fikting in the
magazine 3. |

The interior of the case 91 has a small ,

25 allowance above and .below the disc and in a direction



As shown in FIG 6, -the slider 410 and the . pinion 450 are arranged on
the gui de nenber 5. The motor ML, which igs provided for opening and
clesing. 25 the door, is nmounted on the guide nmenber 5 fof driving

28 '

" " the pinion 450 to nove the slider 410. When t he
sli*der. 410 poves rightward in Fl GS. .15 and 16, one end of the torsion
spring 440 on ‘the . slider 410 cones into contact with the hook 45 on
t he 5 door 41, rotating the door 41 clockwi se, i.e., in the
opening direction against the force ¥ the spring 47 " bi asing the door
41 in.the closing direction. . When the slider 410 noves

| eftward, the o : ..
orthogonal to the path of advance -of the disc.

The plate mémbers 912, 913 of the case are
formed with cutouts 914,-915 for permitting a turntable
. 922 on the head mount assembly 92 and a disk 933 of
5 the clamp 93 to enter the case therethrough, respec-
tiveiy. . _.
As shown in FIG. 30, the head mount assembly
" 9; comprises the turntable 922 for drivingly rotating
~ the disc, disc rorating motor M6 for driving the
10° turntable 922, head mount 923 having a reading head,
and héad sliding motor M7'fof horizontally driving the
head mount 923 by meané of a rack and a pinion.
The.head mount assembly.92 has pivots 921,
921 projecting from oppositg sides of its upper end
15 aﬁd rotatably suﬁported by the upper portion of the
case 91. )
'The head mount assembly 92 has two leg pins
924, 924 projecting from the lower end thereof and
slidably fitting in the head side opening-closing
20 cam grooves 83, 83 formed in the slider plate 8.
As shown in FIG. 28, the clamp 93 ccomprises
'a frame 932 piﬁotably-supported by pivot;'93l, 931 on
the lower portion oflthe disc'containing case Sl, and
the disk 933 incsrpqréting a.magneﬁ as opposed to the

25- turntable 922 and loosely fitted in the frame 932.



torsion spring 440 noves out of contact with the hook 10 45 on the door

41, freeing the door 41 fromits biasing . force and permtting the
spring .47 to rotate the door 41 in the closing direction, i.e.,
count er cl ockw se, . for the door wall plate 43 to close the slit 21 in
the - front panel 2. 15 _ " The switch (fully closed door
sensor switch) SWL. and switch (fully open door sensor switch) SW are
arranged al ong the path of novenment of4& he slider 410. When t he
slider 410 is noved | eftward where the door is fully 'closed, a

proj ection 430 on the slider 410 20 actuates the ful]ly closed door .
sensor switch SWM to The (fgene, & Fodtadent #g-Rin st Hy BiRisc g
Al ternatively

oot TSR S S St AL P A T et o
sensor swi tch §¥¥ééfh§¢é¥%éik§'E%ﬂ“gréﬁ%e &@“forméd in the slide .
| plate 8.
5 . As seen ip FIG. 27, the cam groove 85 and
the cam grooves 83, 83 pivotallly move the head mount
assembly éZ.and'the clamp 93 about the pivots 921 and 931
toward each other when the slide plate 8 slidingl?
moves'toward the magaiine.3, or move the assembly 92
10, and the clamp 93 away from each other when the'slide._
plate 8 moves away from thé'mégazine'3. Thus, the
cam grooves 83, 83, 85 are so inclined with respect
to the direction of sliding movement of the slide
'plate 8 és to effect these movements. However, the
15 clamp.opening—clOSing groove 85 is so shaped as to

effect the following movement. The clamp 93 pivotally

moves in a direction to clamp the disc and reaches .

" a position where the disc is clamped betweén the clamp
and the turntabie 922 at the center of'internél width
20 of the case 91 {(state shown in FIG. 32). The clamp
93 thereafter slightly pivota}ly moves toward the right
for the disc 933 to permiﬁ the rotation of the turn-
table while. being attracted to the tufntable 92%.
With reference to FIG. 31, the turntable 222

25 is centrally provided with a conical. projection 925



29 . As described above, the slider 410 and the

rot at abl e door 41 are not interconnected by a , rigid body, but the
torsgion spring 440 is provided for openi'ng the door 41, and the spring
47 "of lower force 5 acts to close the door 41. Should the slider 410
noves . ° wth the disc held in the door 41, causing the spring 47 to
exert its force on the door 41 in the closing direction, the door 41
stops rotating with the disc engaged therein w thout breaking the disc. .
since the 10 spring force is small. - Further provided on
the rear side of the front panéQIZis the switch (di sc engagenent

sensor - SWih ehl U8 s Whi Gl GPEESKLREO GRAIRAL WELR 5§ BRokndS
clamp 93 is fbrméd.with.a conical recess 935 for the
projeétion 925 to fit in. The turntable.922 and the -
disk 933 move toward the disc accommodated in the
5 case 91 as stated above to fit the conical projection
925 into the conical recess 935. | At this timé, the
hole defining edge of the disc slide along the
conical projection 925 of the turntable 922, and the
disc is pressed by the ﬁurntable 922, whereby the
16 the turntable 922 and ﬁhe disc cén be reliably
positioned concentrically. 1In £his state, -the clamp -
. is slightly ro£atéd rightward as stated above to
free. the disk 933 from the pressure, whereas the disk
933 remains held'tp the turntable 922 without shifting
15 the center of the disc. Furthermore, the disc D can
be clamped wﬁile being held out of contact with the
inner surface of the case 91.
The operation té play the disc D as clamped 
in position is known and therefore will not bé -
20 described. |
_ The rollers 6la, 62a are opeﬁed or closed.
that is, moved toward or away from each other, and the
disc is clamped by the turntable 922.and the clamp 93
by the cam grooves 83, 83, 85 and the rollef opening;

25 closing cam grooves 81, 82 in the following timing



of the door 41 for detecting the door 41 as fully' 15 opened.

As stated above, the sli-der 410 and the . door 41 are not

i nterconnected by a rigid body, but are nmerely connected by the
tofsion.spring 440, so that the slider 410 is likely to nove in the
door’ ctosing 20 direction to actuate the fully closed door sensor

switch SW, with the disc engaged in the door 41. In view of this

| i kel i hood, the subsequent novenent i55 " not ~effected while the switch
SWB is detecting the door in the ?ully opened state fo ensure

I nproved 25 safety. - ' 30

Close to the doppi41;bR-thenkeplribeLedia; 62a;delivef'the disc D
| to the case 91, and the disc is completely clamped by
the turntable 922 and the clamp 93, whereupon the
rollers 6la, 62a are moved away from each other to
5 relieve the disc of the pressﬁre; Wheﬁ the disc D is
to be returned from the p;ayiﬁg_means 9 to the
magaiine 3 after playing,'the rollers 6la, 62a are
merd toward each otger to hold the disc, and the
disc D is thereafter released from the turnﬁable 922
iO and the clamp 93. Thus, the disc is held between the
rollers Sla, 62a or bet&een thé turntable 922 and the
clamp 93 always when to be delivéred. The disc can
therefore be delivered reliably even if-the playing
device should be inclined as by being lifted dQuring
15 the delivery.

The rollers 6la, 62a are moved toward or
away from each other, and the_disc is clamped by the
turntable 922 and the clamp 93 aﬁd released therefrom,
by thercommon slide_plate 8 as described above.

20 This ensures reliable operation free of £:qub1e that
would otherwise occur due tg'timing differepces.

Although the disc is played as positioned
between the rollers 6la, 62a of  the delivery deﬁice 6a,
the rollers are out of contact with the disc énd away

25 from the path of delivery of the disc at this time, so



the af orenentioned insertion-guide nenber 500 is fixedly'provided'to

extend fromthe chassis 1 to the . gui de, rrenber 5. 5 As
seen i'n FIG 17, -the insertion guide menber 500 conprises two plates
520, 530 interconnected ~at each of their upper and | ower ends by an
end pl.ate 540. Like the slit 21 in the door 41, the plates 520,

530 define therebetween a disc insertilon guide opening: 10 510 which is
shaped not to contact the signal recorded area of the disc.

The plates 520, 530 are each fornmed with : four cutouts 550 in opposed

rel ation m‘thtEQESQEFﬁéisc is 'gbgtgﬁigu§§eé”é§j é?ﬁ#ép correspondi ng

relation wth respecflve posSitTons fst to fourth sensors

SE1 to SE4 among the si%e5gnsnhsiREdréo SFO G swiceh HPCIEnbERgSI 26 Of

discs, pernmitting the passage sensor beans therethroug
Di sc Delivery-Oryreeibn( 36¢tEhFSand, tife 38w doh tsW@unclamping

switch) are arranged along the path of movement of the
5 siide.plate 8. . .
When the 'slide plate 8 advances toward the
magazine 3, a projecting piece 89 on the pléte.B is

detedted by the clamping completion switch SW7 to

-,

stop the clamping motor M5 until the disc is completely
10. clamped.

When the.slide plate 8 retracts, the project-
ing piece 89 is detected by the unclamping switch SW8
to stop the clamping motor M5 until the disc is
released from the clamp.

15 Operation of Sensor SE7

As shown in FIG. 53,.the seventh sensor SE7,
like those provided for the diéc insertion-discharge
means, is disposed close to the rollers 6la, 62a of
the delivery device 6a on the inner side of the .

20 rollers.

The sevénth sensor SE7 is disposed in a
position where the passage of disc D between the
rollers 6la, 62a can be detected ang which is outward
from the disc as brought to the inne¥ portion of tﬁe

25 'case 91.



20 The delivery device 6 is di sposed behind the “insertion
gui-de nmenber 500. The device 6 conprises ‘a pair of rollers
61,, ° . 62 arranged close to the nmenber 500 for transporting t he
disc D as held therebetween, and a kick-out nmenmber 25 7 slidably provided

on the base chassis 1 in the rear _ . 31
of the rollers 61, 62 shown in FIG 8,for kicking out - the disc D from
the magazine 3 toward the rollers 61 62. ' As-shown, i n
FIG 17, the two rollers 61, 62 5 - have ‘shafts 601, 602 projecting from
t heir upper and | ower ends and rotatably supported by support nenbers

When the disc D is to be played, the seventh
sensor SE7 detects the passage of the disc D, i.e.,
completion of transport of the diqc to'the playing
poisition. If otherwise, the operation to be performed
5 next is not initiated.
Further when thé disc D is returned from
the playing position to the magazine 3, the seventh
{ . sensor SE7 detects the paésége of the disc D, i.e.}
completion of accoﬁmodation of the disc in the
10  magazine 3. If otherwise, the subsequent operation
is not started.
..As previously described,.the disc is played
.as partly pogitioned in the magazine 3. The present
playing devicé can therefore be made smaller than
- 15 . those wherein the disc is played as completely brought
out of the magazine. |
Data is recorded on only one side of the
diéc,_so that if the disé is accommodated in the
magazine 3 with.the front side thereof facing toward
20 the reverse direction, the signal reading head is
unable to read TOC (Table of Contents). 1If the
‘disc is loaded onto the playing means 9 with the wrong
side facing the head, the disc is detected as being

unreadable, whereupon the disc is returned to the

25 magazine 3.



63, 64, respectively. . The roller support menber s 63, 64 - are fixedly

provi ded and extend fromthe base chassis . 1 to the guide nenber 5..
o . L The left roller 61 showmm in FIG 17 is held in a fixed
position where the roller contacts the surface of the disc passing

t hrough the center of width of the insertion guide opening 510 of the
i nsertion gui de nenber 500, and3Xarries a drive gear 67 at its 15

| ower end. : The other roller 62 has its shaft 602 | oosely
fitted in a cutout 65 in each end of the support menter 64 so as to

be movable toward or avayd egeturned @ls! @rafkpRitbhetBaithe and is
bi ased toward the roller 20 61 by a spring 66 into contact with the

roller 61 at positdldn idfMhe disc insertion-GRi&chidiraut mEanefl 4t i, rol | er
support nenber 64 'has a side opening with a wwdth which is smaller
t han t he di ametmrtadfindhahehafdgazine Prevbeirenponhéhe2B8iscolilser shaft 602 .
fromslipping off.
discharged. This can be accomplished under the control
5 of the control sysumlu?be described later. In the
casé where a plurality of discs are suécessivel&
played, the control system can be caused to store the
position of the reversely 6fiented disc D, such that
when the disc have been all blayed, the reverse disc
10 D is transported to the dischafge means 4 for discharge
to the outside.
Front Panel and Manipulation-Buttons (FIGS. 2 and 12)
 With reference to FIG. 12, the front panel 2
has the disc insertion-discharge $1it 21 in the center,
15 display 28 at the 1eft upper portion, see—through.-
window 29 at the right upper_portion,.ON—OFF button 22,
PLAY button 23, STOP button 24, open/close button 25 and
ten number entry keys 26 in the form of ten key buttons
bearing the nﬁmbers of 0 to'9.respectively.
20 © The display 28 shows various indications in
accofdahce with different.mpdes of the playing device.
The see-through window 29 is used for checking the
discs in the magaziné 3_for éhe state of accommodation

and rotation therethrough. With an illumination lamp

25 ° (not shown) provided inside the device, the discs



32 : Wth reference to FIG 18, the kick-out nenber 7 is
provi ded on the base.chassis 1 -and slidable . fromthe support post side
t owar d the position between the rollers 61, 62. The kick out nenber 7
has .a pushlng S5 piece 71 projecting upward fromits rear end and novabl e
into the bottomslit 32 of the nagazine 3 to kick out the disc toward
the rollers 61, 62, and a QUIde slot 72 formed in its front portion
and orthogonal to the -di rection3&f sliding nmoverment of the. menber 7.
10 The roller 61 fixedly positioned .and the kick- out
nenber 7 has a common drive device 705 coupled

shine in rainbow colors to produce an esthetic effect.
Control System {see FIGS. 34 to 59)
FIG. 34 shows the construction of a control
system for driving and controlling the mechanisms of
5 the disc playing deviée described.
The eight switches SWl to SW8 and eight
sensors SEl to SE8 are connected to input ports of a

microprocessor 200. The microprocessor 200 has

L m~

incorporated therein a nonvolatile memory 201 comérising
10 . an E2PROM and a volatile memory 202 comprlslng a RAM.
The control program to be described later is stored
in the nonvolatile memory 201.
The microprocessor 200 is provided with
output ports having connected thereto the door opening-
15 closing motor M1, insertion—discharge side loading
motor M2, magazine rotating motor M3, playing'side
loading motor M4 and clamping motor M5 by way'of
motor drive circuits 201 to 205, respectively. The
microprocessof 260 feeds to each motor drive circuit
20 rotation control signals with respect to forward and
reverse two directions, whereby the rotation of the
motor is controlled. Further fed by the ﬁicroproces—
sor 200 to the drive circuit 203 for the magazine
rotating motor MB is a control sighal Sc for changing

25 the rotational speed of the motor to a high speed or



t her et o. ' Wth reference. to FIG 19, the drive devi ce

705 conprises the. aforenentioned notor M2 which is an
i nserti on-.di scharge side | oading notor nmounted on the
and-a gear train 700 coupled to the . nmotor M2 and
gear 730 at a downstream position of the train.
has a | arge gear 710 nmeshing with the gear 67 at
the roller 61, and a small gear 720 ig mesh with an
740, which in turn-is in mesh with a

15
base chassis 1,
i ncludi ng a doubl e
The doubl e gear 730
the I ower end of 20
i nt ermedi at e gear

“control gear 73 Apin 77

projecting fromthe control ] gear 73 is slidably fitted in the guide
slot 72 of thelow |speledoailteendbivglyThe gears of the drive device 705 25

and the gears included in the nmechanisns of the

The disc rotating motor M6 and the head slide

motor M7 are controlled by a servo circuit 220 for

rotation. The signal read by a signal reading head

5 230 is fed to a digital signal processor 240 and

'theréby converted to a digital sound signal, which is

further converted to an analog sound signal by a D/A

converter 241. The signal is output to outside via

a low-pass filter 242. These signal reproductién

10Q circuits are the same as in the prior art, so that no

"detailed description will be given of the construction

or operation thereof.

The foregoing ¢group 20 of various operation

keys and the display 28 are connected to the micro-

15 processor 200. Modes are set by manipulating the

group of keys 20, and data as to the mode set is shown

on the display 28.

A table is prepared in the nonvolatile

memory 201 of the microprocessor 200 for recording

20 therein the presence or absence ("1" or "0") of the .

‘disc for each of the disc numbers (1 to 24) of the

magazine as shown in FIG. 35. P:épared in the

volatile memory 202 are a storage area for the disc

number A of the magazine opposed to the disc insertion-

25 discharge means 4, -and a storage area for the disc



33 present enbodiments are all nade of synthetic resin.

As seen in FIG 20, the internediate gear 740 and the control gear 73
are rotatably fitted in a cavity 13 fornmed-in the base chassis 1. The
cavity 13 5 . conprises a small circular recess 15 having the inter-
medi'ate’gear 740 fitted therein, and a |large circul ar recess 14
continuous w th and partially Iapped over the recess 15 for the
control gear 73 to fit in. At'tached to the underside of the
i nternmedi ate 10 gear 740 is a Iatch.pLate 750 rotatable with the gear
740 when free of load or slipping rel &6i ve to the gear 740 when

subj ected to a |-oad. A rotation restraining lug 760 having
a downwar dl y ,ben end an m 770 | at raIIy 15 ., extend in
a V-shaped arr aﬁ‘d“é‘]?@ﬁt tﬂf P:’JL fie 58&{3&%16& ?{}ﬁ to be PRAER PRe SICHE D at e
750. as sho-mxe i%n%]IIG.CbrSC:u' 6Fher %9.%%5 nju%begr ’Xe‘is ca&c%lated by

"the sensor switch SW5 and the count sénéor SES.
FIG. 37 shows aﬁ_arranggmént on the screen
5 of the display 28. Provided in thé upper row is an
indicator A of data relating to the disc to be handled
such as disc number and track number, in the middle
row is'an'ihdicator B relating toﬂopera£ion-modes such
.és play mdde,'random play mode and the like, and in-
19 the lower row is a disc calendar indicator C comprising
.circular-arc disc contours sufrounding the respective
disc numbers No. 1 to.No. 24; The disc number and the
disc contour of the.célender indicator'c go on,
flicker or go off to thereby ipdicate the presence
15 or abéenge of the disc concerned, or the state of thé
disc as loaded or ejeéteé.

In response to the manipulation of keys, the
disc playing de?ice operates in the.manner to be
described below.

20 1. Power On

The ON-OFF button 22 shown in FIG. 12 is
depréssed, whereby ;he power supply is turned on.

The magazine rotating motor M3 is started,
rotating the magazine 3 until the holding groove 31,

25 No. 1 is brought to the position of the disc insertion~



base chassi s 1 and having the internedi ate gear 740

provided,with an arcuate aperture 20 16 having the bent end of the
restraining lug 760 fitted therein |loosely. The lug 760 is

revol vabl.e by
t he aperture.

an amount corresponding to an all owance i ncl uded in
The arm 770 i s positioned i nside the large

circular recess 14 haV|ng the control gear 73 fitted
34 therei'n The control gear 73 hHas a toothed

portion 76

along part of its periphery and cutouts 74, 75 extend-

ing fromopposite ends of the toothed portion 76 al ong

10

15

25

discharge means 4.

2. Playing Disc

There are two kinds of manipulation procedures,
i.e., procedure (1) and procedure (2).
Playing procedure (1)

The ten-key arfangement 26 is manipulated

to select the desired disc. For example, the keys 26,

’“l“ and "4" are pressed to select the disc No. 14.

Next, the PLAY button 23 is pressed, where-
upon the magazine rotating motor M3 rotates to trans-
port the disc éf the specified number to theAplaying
means 9.

By the operation pfeviously'@éscribed in
"Playing Means(" the disc is delivered from the magazine
3 to the playing means 9 and played. On completion of
playing, the disc is accommodated in the original
groove of the magaéine 3. | |

The direction of revolution of the disc is
so controlled that the angle of rotation needed is |
smaller. How to detect the direction of rotation will
be descriﬁed later.

. When the disc is-to be revolved, the switches
SW4 and SW6 detect the pushing pieces 71, 7la of
kick-out members 7, 7a of both the inéertion—discharge

side delivery device 6 and the playing side delivery

fitted therein is

25"



5 this portion 76 toward each other to give resiliency to opposite
sides of the toothed portion 76. ) The pin 77 fitting in the
gui de slot 72 of the ki ck-out menber 7 is provided on the upper side
of-the..’ control gear 73, the underside of which is provided .10 wth
contact pieces 78, 79 close to the .outer periphery of the gear and to
the respective cutouts 74, 75. Wth reference to FIGS. 19
and 21, the i nsertion-di scharge E%Pe | oadi ng notor M2 operates when
the disc is to be accommodated in the gazine 3, 15 rofating the double
gear 73 ina direction to draw the di sc i nward. - The

I nternmedi ate gear 740 neshing with the smal | gear 720 of the double

gear 730 rotatgsyOENEE! -as osi {O6EW 38 LRt @&erw@e&og&mi&%ér 73
| cK- (FI G

cl ockwi se and 20 nove the out nenper 7 rearward. 21 shows

the kick-out nmppbgtnbpwisé SIERCIRIGRI$hEI PBthting motor M3 remdilgs!atch
pl ate 750 beneath the internedi ate

unenergized as previously desbfibed. This eliminates
the likelihood of the magazihe 3 fotating with the

5 pushing pieces 71, 7a fitting in bottom slits 32 of
the magazine 3 to break the mechanism concerned.
Piaying procedure (2) | |

. The PLAY button 23 is pressed without

o~

épgcifying a particular disc number.

10. The disé nuﬁber shown.dn the display 23 at
this time is the number of the disc which was handled,
for example, for playing or accommodation immediately
before the current playing prpceduré. The magazine 3
rotates until.the disc number inéicated on the display

15 28 is positioned at the playing means 9, and the disc
is played.

3. Insertion and Discharge of Disc
- - There are two.kinds of manipulation procedures
(1) and (2).
.20 Insertion-discharge procedure (1)

- The desired disc number is specified by the

ten-key arrangement 26, and the open/close button 25

is pressed. | '
The magazine 3 rotates to position the disc

25 holding groove 31 of the épécified number as opposed to



gear 74 rotates to follow the counterclockwi se rotation =~ of the
i nternedi ate gear 740 until the bent end of _ 25 the rotation
restraining lug 760 strikes on an end of -. - S
35 . " the arcuate apertured portion 16, whereupon the inter-

nmedi at.-e gear 740 only further rotates. Wth the retraction
of the kick-out nenber 7, the shing piece 71 on the nenber 7 nobves
out from 5 t he di.sc hol di ng. groove 31 of the nagazi-ne 3, rendering

the disc insertable into the holding groove 31 free of " trouble.

After the kick-out nenber 7 has reached the ' limt position of its
retraction, thaadd@ible ia@drtdIh-discharge means 4. : -

When the disc is present in the groove 31 of
specified number, tﬁe door opening-closing motor M1 .
operates to open the rotatable door 41, and the

5 insertion-discharge side loading motor M2 operates the _
delivery device 6 to discharge the disc concerned.

In the absence of the disc in'the groove 31
of specified number, the motor Ml operates to open the
.door 41 in preparation of insertion of disc.

10 Insertion—diséharge procedure'(zs

The open/cloge_button 25 is pressed without
specifying a particular disc number.

The magazine 3 rotates to position.the groove
31 of the number sﬁown on the display 28 as opposed to

15 the inse:tioﬁ-dischérge means 4, and thé door 41 is
opened.

When the disc D is present in the grbbve 31

L: ' of the number shown on the display, the disc D is
discharged. 1In the absence of disc D, the door
20 prepares for the insertion of disc.
4. Interruption of Playing
| When the STOP button 24 is pressed, playing
of disc is discontinued, and the mégazine 3 is
returned to the original position.

25 ' To assure the present device of safety during



10 continues to rotate, causing the fixedly p05|t|oned roller 61 to

rotate cantinuously to continuously draw . the disc inward. The |oading
mot'or M2 stops a . predet ernmined period of time after the passage of

t he . " disc over the roller 61 by the disc sensors SE1 to SE6 15 to
be described later, i.e., 0.5 second thereafter in the case of the
present enbodi nent. As shown in FE. 8, the disc reaches the inner
portion of the ' hol di ng groove 31 of the magazi ne 3 upon novi ng past
the rollers 61, 62, such that the disc falls into the 20 - groove 31 the
moment it |eaves the rollers 61, 62. Wth reference to FIG .
8,- the di st anddeA fiaregoing QﬂQﬁ?tﬁghhsté?oﬁglan@amggmgasvyeﬁsagmeater t han

t he di stance B bhetween the disc falling into the groove 31 and

the roller p1taken using eleCtFAPtﬁéﬁﬁHlFﬁe(ﬁﬁmérWEGﬁﬁfésgééﬁ 740 conti nues

previously described).
1. In Connection with Magazine
5 _ (1) The magazine 3 does not rotate unless
.the disc D moves past the éensor recognizing thé
: tfansport-of disc to the magazine 3, and further uﬁless
{ : closing of the door 41 is.detected.
{(2) The magazine 3 does not rotate unless
10 © inward withdrawal of the kick-out members 7, 7a from
slits 32 of tﬁe magazine 3 is deteéted.
2. In Connection with Door
(1) The rotatablé-door 41 closes after the.
~disc has moved past the sensor recognlzlng transport
15 of the dlSC to the ‘magazine 3
(2) The door 41 opens after the magazine 3
has stopped rotating, and remains closed during the
rotation of the magazine 3.
3. In Connection with Disc Discharge
20 ' '_ (1) When the disc in the playing means -9
is to be accommodated in the ﬁagazine 3 by the sTOP
button 24 or the oéen/close button 25, the magazine
is likely to be filled up by accommodating the disc.
If another disc is to be iﬁserted into the insértion?

25 discharge means 4, the fixediy positionediroller 61



36 ' rotating while the double gear 730 is in rotation,-the

cutout 74 of the control gear 73 is opposed to the I nt ermedi ate gear
740" upon the kick-out menber 7 reachlng its retracted limt position
as shown in FIGS 5 19 and 20, permitting the internediate gear 740 to
rotate idly without delivering its torque to the gear - 73. This

obvi ates the possi bl e damage to the nmechani sm VWen t he
disc.is to be discharged fromthe 6lmgazine 3 toward the rollers 61,
62, the insertion- 10 di scharge | oading nmotor M2 rotates in.a direction
opposite to the above, rotating the double gear 730 - count er cl ockw se
to rotate the fokl the déllﬁerynmemnh 6 rotatksethi btheadisohaigeharge t he
disc as shown in FIG 22. The internedi ate gear 740 rotates

"clockwi se 15 dizpehgoni th @hbometeﬂablxtél$§bareau§hﬁgd%ﬁe arm 770 to

Incidentally, the disc can be prevented from

being drawn;in_by stopping-the rotation of the
5 roller 61.

(2) When the disc is loaded oﬂto the playing
ﬁeans 9 with the front side facing toward the wrong
direction, this disc is discharged from the magazine
3 upon recognizing that TOC is not readable.

10 The nonvolatlle memory -201 of the micro-
processor 200 has stored therein a program for
executing the foregoing operations. The functions
programﬁed will be described with reference to the flow
charts of FIGS. 38 to 59. 1In the followihg descfiptionA

15 the state of the sensors SEl1 to SES8 permlttlng passage
of light w1ll be referred to as "on,“ and that of the
sensors blocking the light as "off." The number of a

(_, particular disk is identical wiﬁh the nﬁmber assigned

fo the groove 31 for-holding that disc. For e#ample,
20 the term."disc No. 5" refers to the disc accommodated
in the disc holding groove 31, No. 5.
Disc Loading (see FIGS. 38 to 42)
When a.disc is to be loaded onto the position
of desired disc number of the magazine.3, the ten-key

25 arrangement 26 is manipulated with the power supply



ki ck the contact piece 78 on the underside of the control gear 73 to

rotate the gear 73 countercl ockw se slightly. ‘ The
slight counterclockw se rotation of the 20 control gear 73 neshes the

t oot hed,portion 76 of the - gear 73 with the internedi ate gear- 7. 40,

whi ch.in.turn - drives the control gear 73 counterclockw se. .

Al t hough the latch plate 750 beneath the I nt ermedi ate gear 740 .
rotates, following the clockwise 25 rotation of the gear 740, the plate
stops rotating .- o 62 : 37 . upon the
bent. end of the rotation restraining 760 comng into contact with the

end of the arcuate o
turned on by the ON-OFF button 22 to enter the desired

disc number, followed by depression of_the 6pen/close
button 25. The disc holding groove 31 corresponding:
to the desired disc number is moved to the position
5 of the disc insertion-discharge means 4. This movement
will be described with reference to the flow charts of
FIGS. 38 to 42.
. Upon the microprocessor 200 detecting -the
depression of the open/close button (eject/load key) 25,
10 the disc number at the disc inlet is stored in the
storage area A of the volatile memory 202, and the
disc ﬁumber specified by the key arranéement 26 ié
stored in the storage area B (step S2).
Next the v%lue of A is compared with the
15 value of B (S3, S4). When A = B, step $23 follows to
opeﬁ the rotatable door 41. If A < B, an inquiry is
made as to whether the v;lue (B - A) is greater-than
( . : . 12 (S5). When the answer is affirmative, the magazine
is set for leftward rotation (S7). If otherwise,-the
20 magazine is set for rightward rotation (58). When
‘A > B, an inquiry is made as to whether ﬁhe value
(A - B) is greater than 12.(86). If the answer is
negative, the maga;ine is sét for leftward rota;ion
(s9). 1If otﬂerwise, the magazine is set for rightward

25 rotétion (s10).



'apertured portion 16. The internedi ate gear 740 . continues rotating.
5

The countercl ockw se rotation of the control gear
advances t he ki ck-out menmber 7, noving the pushing - 'piece 71.into the
bottom.slit 32 of the magazine 3 to ki ck out the disc in the groove

.31 until the disc is ni pped by the rollers 61, 62.. (FIG 22 shows
‘the kick- 10 out nmenber 7 in a kickout conpl eted. p05|t|on while ' '
"FIG 70 shows the path of novenent6®f the disc D.) Upon t he
deli.very of the disc to the rollers 61, 62 by the action of the
ki ck-out menber 7, the cutout 75 of the control gear 73 is opposed to
the 15 internediate éeahh¢4@b0Vﬁepé99e@H§erotbﬁléhr%#t¥%@ of  control
gear 73 is discontinued. The internpediate gear. 740, al t hough

continuously Fetatinp, ofathesmagazine 3déﬁa@§tF6m%ﬂ%dﬂEEﬁ%%l%ﬂ1

When the disc. D has npved t the rollers 20 61 62, the di.sc_sensors
to be descrlbgaepgﬁgrtpﬁnégggﬁrence between A and is less than 12

in order to rotate the magazine 3 in the direction in

n

5 which the amount of rotation is smaller when bringing
the.position of the specified disc number tq_£he disc
inlet, because a half turn of the magazine 3,.which _
ié adapted to accommodate 24 discs, corresponds to the
magazine portion for holding 12 discs.

10, - Next, an inquiry is made as to whether the
amdunt of movement of the position of sbecified disc
number to ﬁhe éosition opposed to the disc inlet
corresponds to one pitch of disc holding'grooves 31
~of the magazine 3 (S1l1l). When the answer is "NO,"

15 the magazine is driVeh,at a ﬁight speed_by the magazine .
rotating motor M3 (512). If the answer is "YES," it is
driven at a low speed-(Sl3);

f__ An inquiry. is thereafter made as to whether

an ON signal input is given by the magazine rotation
20  count sensor SES8 (S14). When the answer is "YES,"

‘an inquify is made as to whether the direction of

rotation determined in the foregoing steps S7 to élO :

is rightward (S15). If it is rightward, the value a

is incremented by 1 (S16). If it is leftward, the

25 ~value A is decremented by 1 (S17). When the value A



to stop the I oadi ng notor M. ' Wien the disc is to be
accommodated in the magazi ne 3 again, the |oading notor M2 operates
to; :rotate the double gear 730 cl ockwi se and rotate thr: 25 rol | er
61 -in the disc drawi ng-in direction. .

38 © .« - The internmedi-ate gear 740 neshing with the smal |
gear 720 of the double gear 730 rotates counter- : cl ockwi se. At this
time, the latch plate 750 _ rotating counterclockwi se with the

i nt er nedi at e gear 5 740 kicks the %%bnt act pi ece 79 on the underside of
the control gear 73 with'its arm 770, slightly rotat- . ing the control

: ?ﬁgri Zf’e?lﬁgg!(\g:‘i.f%ebégygefgcxt'ehn?ergtoe%,hq:q\e va]._1'1eD(gxretxito}{t]:o?g40f:'Ls,t qe._g%%en??’ \M th
it is to be decremented, the value next to 1 is 24.
When A and B are found to be equal on
cdmparison (s18), a flag "1" is set thch indicates
5 that the position of the disc hoiding_groqve 31
‘corresponding to the specified disc number has shifted
to the position of the disc insertion~-discharge means
4 (S19), whereupon the magazine 3 is stopped (S20). '
On the other hand, if A and B are found unequal, an
“10, inquiry is made as to whethef the difference there— '
befween is 1 (821). If the ansﬁer'is "YES," the
magazine 3 in rotation is slowed down (s22), followed
by step S14 again. If the answer is "NO," the
sequence returns to step-Sl4 without chanéing the
15 speed of rotation of ﬁhe magazine 3.
| In the process of foregoing sequénce.in which
the groove 31 of the specified disc number moves to
. the position one groove pitch before-the po;itipn
opposed to the disc inlet, a rapid movement is effected
20 by the high-speed rotation of the magazine 3, and ‘the
desired groove 31 is accuratély positioned by the low-
speed rotation of the magazine 3 for the éubsequent
one~pitch movement.
. The above flag as set t§ "1" is thereafter

25 recognized, whereupen the door opening-closing motor



740. 10 : The sane operation as descri bed above there-

after follows. - The switch SWI for detecting-the retracted
posi:tion- of the kick-out- member 7-is prOV|ded for the

i nserti.on-di scharge side in corresponding relation 15 with the retracted

positi-on-of the nenber 7. Wile the kick-out nenber 7 inits
retracted position is not detected by the switch SW, the nagazi ne
rotating notor M3 renmins unenergi zed. This prevents the

rotation of the nagazine 3 with the pusht ng piece 71 of 20" the kick-out
menber 7 fitting in the slit 32 of the magazi ne as shown in FIG. 35.
Mot or Mounting Structure (FIGS. 9 to 11) The

i nsertion- di schHr ges Irdi@amden ghensienr openiym |d&iraatiasd ioh step a$:é3 701,

which is fastened to a 25 suaport plate 18 provided insjde a side wall
100 of 40. The rotatable door fully opened is

detected by a signal from the switch SW2 (S24), where-
upon the motor M is stoppéd (SéS).
5 - In this stage, the user can place the disc
into the disc insertion-discharge means 4.
Next, the microprocessor 200 sets a l0-second

timer and @nquires'whether the first sensor SEl or

—a—
«

second sensor SE2 has become off, i.e., whether
10 insertion of the disé has been started (S27). The 10-
second timer is set to ensure that the processor will
check whether the disc has péssed.
When tﬁe inquiry is answered in the negative,
whether the.104seqond period is over is inquired (S28).
A5 When the answer to step S28 is "NO," the sequence
returns to step S27. When the time is over, this is
intefpreted as indicating that the disc is left
uninserted, and step S120 of FIG. 51 follows to close
the door 41.
20 With further insertion of the disc between
the rollers 61, 62 from the position D1 of FIG. 23,
. the inquiry of step 82? is answered in the affirmative,
whereupon the lbading motor M2 on tﬁe insertion-
discharge side is fotétéd clockwise, i.e.; in the

25 direction of loading of the disc into the magazihne 3



39 the base chassis 1 and to a boss 17 provided on the

chassis 1, wth screws 19. A gear 780 fixed to the notor -
shafs ext.ends “downward through the plate 701. 5 _ The
pldate 701 is forned with positioning cutouts 702, 702, 703 and screw
hol e$- 704, 704. The support plate 18 and the boss 17 on the
base chassis 1 are provided with proj éétions 180, - 180, 170 fittable
respectively in the cutouts-702, 702, 10 703 of the plate 701 when the
not or shaft gear 780 is . in mesh with a gear 790 at an upstream end of
t he gear train 700. The plate 18 and the boss 17 have screw

bores 181, 171 %% espondlng to the scew holes 704, .704.

An inquiry is thereafter made as to whether
all the first to sixth sensors SEl to SE6 have become
off (S30). If any of the sensors is on, this is

5 interpreted as indicating a disc insertion error, and
step 532 of FIG. 41 to be described below follows.

With the advance of the disc to the position
D2 of FIG. 23 by the operation of the rollers 61, 62,
step S30 is answered in the affirmative. Tne sensors

10 are checked as tojwhether the third and fourth SE3,
SE4 are -on and the first, second, fifth and sixth
SEl, SE2, SE5, SEb6 are oft (S31). Advance of the
disc to the position D3 of FIG. 23 gives the answer
"YES" to the inquiry of step S31.
15 - | An inquiry is thereafter made in step S32
of FIG. 41 as to whether the fifth and sixtn sensors
SE5, SE6 have become on. With the advance of the disc
»;.. to the pesition D4 of FIG. 23 for the disc to slide
into the groove 31, the inquiry is answered with "YES."
20 Subsequently, a 0.$—second timer is set (S33), lapse
of the set time is detected (S34), and the loading
motor M2 is then stopped (S35). The.door opening-
closing motor Ml is driven in the door - closing
direction (S36).

25 Thus, 0.3 second after the actuation of the



Projecting fromthe side wall 100 of the 15 base chassis 1 is an

interference piece. 110 which interferes with the plate 701 when the
plate 701 i s to be positioned for the projections 180, 180 and

t he screM/bores 171, 181 imedi ately fromthereabove. The
upper ends of the prOJectlons 180 are 20 vertically spaced fromthe

| ower surface of the interfergpce piece 110 by a distance greater
than the - t hi ckness of the plate 701. . Accordingly, to
fix the plate 701 carrying the | oading nmotor M2 and the gear 780 to
the base 25 chassis 1, the plate 701 nust be positioned as pl aced

40 . . fifth and sixth sensors SES, SE6, the loading motor M2

on the insertion-discharge side is stopped, and the
door opening-closing motor Ml is started. This
obviates the likelihood that the rollers 61, 62 wiil

5 stop rotating with the disc held“between these rollers
and.engaged by the door 41, followed by the subsequent
operation, in the event of slippage of the disc
_relative to these disc transporting rollers.

| A signal from the switch SW1l thereafter

10 indicates that the dodr 41 has been complétely closed
(S37), whereupon the door rotating motor is stopped
(s38). <Then, "1" which means presence of the disc
is written.to the table of‘FIG. 35 at the positibn
of specified number (S39).

15 . The disc is loaded in the position of the
desired disc number in the magaiine 3 by.the procedure
described. |

( Detection of Disc Insertion Error

| Wwhen an 8-cm disc is inserted in error, the
20 inquiry of step S20 of FIG. 40 is answered in the
negative. In this case, the procedure shown in FIG.
42 follows.
When the 8-cm disc is inserted at the level
dl of FIG. 24, the fourth and sixth sensors SE4, SE6

25 become off, and the third and fifth sensors SE3, SE5



under the interference piece 110 sideways to clear the piece 110 as
illustrated in FIG 11, with the result that the notor .gear 780 is:
brought i.nto meshi ng engagenment with the gear. 790 sideways. This
obviates = 5 damage to sone teeth that would occur if the gear 780 .
I's brought into striking contact with the gear 790 from above.

The -notor nmounting structure is used for nmounting the other notors

i ncluded-in the present 10 embodi ngygt . Detection of Disc (FIGS. 23
and 24) -Wth reference to FIG 23, the disc =~

i nsertion-discharge neans 4 is provided with the six sensors SE1,
SE2, SE3, SE4, SE5 and SE6 for detecting 15 the size and passage of

di scs. Each of axiee taamesk on to givenpni s€§immbiihe- enswerngoekerpnt and a
i ght- recei ving el enent which are arranged on opposite sides

of the path of .f4Penent of -the disc and opposed to each ot her.

_ When the 8-cm disc is inserted at the level
d2 of FIG. 24, the third and fifth sensors SE3, SES
5 become off and the fourth and sixth sensors SE4, SEG6 -
are turned on to give the answer "YES" to step S41l.
| When the 8—cm disc is inserted at tﬁe level
d3 of FIG. 24, the first and'sixth sehsors SEl, SE6
are turned off, and the third and fourth sensors SE3,
10 SE4 ére turned on, giving the énswer "YES" to step's42,
In the case where the 8-cm disc is inserted
at the level d4 of FIG. 24, the second_and fifth
sensors SEZ, SE5 are turned off, and the third and
fourth sensors SE3, SE4 are'truned on, giving an
15 affirmative answer to step S43.
When the insertion of the 8-cm disc is thus
detected, the ihsertion—discharge side loading motor |
M2 is rotated counterclowise, i.e.; in the direction of
discharge of the disc from inside the magazine 3 to
20 the insertion-discharge means 4 (S44), followed by
disc ejection of FIG. 50.
In the disc ejection brocedure of FIG. 50,
the 8-cm disc is held nipped between the rollers 61,
62 as will be described later. If the user withdraws

25  the disc from the rollers 61, 62 in this state, the-



20 ' On the outer side of the rollers 61, 62, the

first to

fourth sensors SE1 to SE4 are arranged in a . vertical row. On the

i nner side of the rollers 61, 62, the fifth sensor SE5 and sixth,
sensor .SE6 are : arranged. FIG 24 is a diagram show hg the position
25 - of the 8-cmdisc relative to the sensors when the -

41 disc is inserted in error. : The first sensor SE1
is located at a position where th enter. of the 12-cm di sc passes,
the second sensor, SE2 is located at a posSition slightly 5 outward from
t he upper portion of the 8-cmdisc d3 - -when the disc passes through

the I ower portion of path

door opening-closing motor Ml rotates to close the

rotatable door 41.

Disc Playing (see FIGS. 43 to 46)

When the desired disc inside the magazine 3

5 is to be played, the number entry key arrangement 26

is manibulated to key in the desired disc number, and

the PLAY button 23 is thereafter pressed.

With reference to FIG. 43, the microprocessor

200 detects depression of the PLAY button 23 (S50),

1Q whereupon the processor stores the disc number

positioned at the disc inlet in the storage area A of

the nonvolatile memory 202 and the disc number specified

by the ten-key arrangement in the storage area B (S51).

Subsequently, 9 is added to the value of B,

15 and the sum is ﬁaken as a new value of B (852) for the

following reason. As previously stated, the disc

insertion-discharge means 4 and the playing means 9

are away, that is, displaced, from each other by an

angle of 135-deg about the central axis of the magazine

20 3, i.e., by an amount corresponding-to 9 pitches of

grooves 31. In judging the direction of rotation of

the magazine 3 in which the angle of rotation thereof

is smaller, 9 is therefore added to the value B so as

to make it possible to use the same procedure as the

25 procedure for Jjudging the dire¢tion of rotation in



of nmevenment as illustrated in FIG 24, the third sensor SE3 ts _

| ocated at -a position where the passage - - of the | ower ‘ends of discs is
detected, and the fourth 1Q sensor SE4 is located at a position where

t he.upper portion of the 12-cmdi'sc is detected. The fifth- _
sensor -SE5 is positioned between the first sensor SE1 and the third
sensor SE3, and the sixth sensor SE6 |s _ posi ti oned between the second
sensor SE2 and the 15 fourth sensor ‘84, the fifth sensor SE5 .and the
sixth sensor SE6 being so positioned that when the 8-tm di sc
passes approxi.mately through the mdportion of the path of travel of
the 12-cm di sc, at |east one - of the fifth.sensor SE5 and si xth sensor
SE6 is 20 cdpMpiforsgciagedisnglondinds@rocess (FIGS. 38 ahd BRe.

foll owi ng description of o eratlon the sensors SE1 to SE6 becone on.
upon transmission . O8FfXErghbe value pfaf ds Sogeamer véry bbeice 6a

(see-FIGS. 2, Jv%l‘"i‘{édof B (853, S54). When A = B, step 72 of FIG.
45 follows to rotate the clamping motor M5. If A < B,
5 an inquiry is made as to whether the value (B - A) is
greater than 12 (S55). When the answer is affirma-
tive, the magazine 3 is set for leftward rotation
(SSG).. If otherwise, the magazine 3 is set for right—
ward rotation (S57). When A > B, an inquiry is made as
10 to whether the value (A - B) is greater than 12 (P55).
If the answer is negative{ the magazine 3 is set for
leftward rotation (S58). If otherwise, the magazine‘is
set for rightward rotation (S59). | |
Next'witn reference to FIG. 44, an inquiry ie
15 made as to whether the amount of movement of the position
- of specified disc number to.the position oppoeed to the .
disc inlet corresponds to one pitch of disc holding
grooves 31 of the magazine 3 (S60). When the answer is
'“NO,“ tne magazine 3 is driven at a high epeed by the
20 magazine rotating motor M3 (S6l1). If the answer is
"YES," it.ie driven at a low speed (S62).
In these steps, tne magazine rotating motor
M3 is started upon recognition that the door 41 is
closed with reference to a signal rrom the switch SWl.

25 An ingquiry is thereafter made as to whether



25 25 to 27) . 42 As

seen in FIGS. 25 and 27, the playlng si de dellvery device 6a is
prOV|ded for the playlng means 9 for delivering the disc fromthe
naga2|ne 3 to the pl aying neans 9 or fromthe playing neans 9 to the
S magazine 3. Li ke the delivery device 6 for the disc

i nsertion-di scharge means 4 described, the delivery . device 6a
conprises a kick-out nenber 7a sl i dabl t he base chassis 1 for

ki cking out the disc fromthe 10 8&2|ne 3, a pair of transport
rotatable rollers 61a, 62a for transporting the disc as held

t her ebet ween, - - pl ayi ng side |l oading notor M4 for driving the Kkick-

an ON signal input is given by the magazine rotation

count sensor SE8 (S63). When the answer is "YES,"

an inquiry is made as to whether the direction of

rotatibn determiﬁed in the foregoing steps S56 to S59
5 is rightward (S64). If.it is rightward, the value A

is incremented by 1 (S565). If it is leftward, the

value A is decremented by 1 (566).

A and B are then compared S67). When the

Lm—
- .

values are found equal, a flaé "1" is set which
10 indicates that the position of specified disc number
has shifted to the position opposed to the playing
means (S68), whéreﬁpon the magazine 3 is stopped (S69).
If A and B are not found to be in match, on the other
hand, an inquiry is made as to whether the difference
15 £herebetween is 1 (870). 1If the answer is "YES,"
the speed of rotation of the magazine 3 is changed to
' low (S71), whereupon the sequence returns to step 563..
If the answer is "NO," the sequence retufns to step
S$63 without changing the spéed of the magazine 37
20 In the process of foregoing sequence in
which the groove 31 of spec1f1ed disc number moves
~to the position one groove pltch before the pOSltlon
opposed to the playing means, a rapid movement is
effected by the high-speed rotation of the magazine 3,

25 and the groove is subéequently moved by one pitch



out nenber 7a and the rollers 6la via a gear train 700a, ' I ntermedi ate
gear 740a di'sposed between the kick-out 15 nenber 7a and the gear train

700a, control gear 73a, | atch plate 750a attached to the underside of
the - - internmedi ate gear 740a, etc. As shown in. FIG 2,
the swit'ch SWs, which ' I's adapted to detect the retracted position of
the kick- 20 out nenber 7a, - is provided for the retracted |imt :
position of the kick-out nenber 7a. The magazine rotating notor M3
remai ns unenergi zed unl ess the nenber 72 7a is detected by the switch,
that is, unless it is recogni zed that the nmenber 7a is inits
retracted 25 position and has not advanced into the nagazine 3.

43 by the low-speed rotation of the magazine 3 and thereby

accurately poSitionea.
During the rotatioﬁ of the magazine 3, the
clamp 93 of the playiﬁg.means 9 'is held in its clamping
5 . position, so that the clamping motor M5 .is rotated
countefclockwise,.namely, in an unclamping direction
(S72); with the groove 31 of specified disc number

opposed to the playing means 9, as seen in FIG. 45.

———

After completion of unclamping is detected by a signal
10 from the switch SW8 (S73), the clamping motor M5 is’
stopped (574). The disc can be loaded in the playing
means 9 in this state. |
The playing side loaQing motor M4 is then
rotated cloékwise, i.e., in‘a direction to transport
15 the disc into the playing means 9 (S75). The kick-out
member 7a for the playing means 9 as located in its
retracted position is detected by the sensor switch
SW6 which is off (S76), and the seventh sensor SE7
for the playing means becoming on is.de;ected (s877),
20 whereupon a 0.5-second timer is set (S78). Upon lapse
of 0.5 second (s79), the clamping operation of FIG. 46
follows. Thus, setting'the 0.5-second timer adjusts
éhe time lag inQolved in the transport of the disc to
the playing means 9 after the disc méves past the

25 seventh sensor SE7:



The kick-out nenber 7a has a pushing piece 7la, which functions in

t he- same- manner as the pushing pi ece 71 al ready described with

referente to the " disc insertion-discharge side delivery device. 5
Nor e speC|f|caIIy, when the pushing piece 71a has advanced into the
slit 32 in the bottomof the magazinezva 3 to conpletely kick out the:
disc Dinto nipping engagenent th the rollers 61a, 62a, the sensor
SE7 (pl ayi ng si'de disc sensor) stops the |oading notor M@ 10 for
driving the kick-out nmenber 7a, whereupon the pushi ng "pi ece 71la

remains in the slit 32, pg gne%tagence tahﬁxaﬁga@ Neha i{ﬁgmghg{% g 'to

i nadvertently -during I sc playlng

be delivered bmorl% @fcoppea B80J¢! hﬁar¥hée&lﬁﬁp@ﬁgaﬁgtBPeMgeY’sC%h@nfOr the
means -the other device nay be electrically so controlled

that the pushl o tpitede clbckiwidda af et heiki ekeouti seethanping difeer 7a of
t hereof is advanced into a bottomslit 32 of
: tion (S8l) and thereafter stopped (883) upon a signal
5 from the éwitch SW7 indicating completion of clamping
(s82).

The disc of'specified number is now set in
the playing means 9, and the playing mode is completely
set. |

1Q  Disc Ejectioh (see FIGS. 47 to 52)
| The OPEN/CLOSE button 25 is depressed to
temporarily return ‘a disc being played and further
withdraw the.disc from the playing device.
Since the disc is‘in rotation at this time,
15 the disc rotgting motor M6 is s;opped (s86) éfter the
depression éf the button 25 is detected (S85) as seen in
F1G. 47. The claﬁping motor M5 is then rotated (587).
- . counterclockwise, i.e., in the unclamping direction,
complete unclamping is détected.(SBB)from.a signal from
20 the sditch SW8, and the motor M5 is thereaftér halted
(s89). The dis¢ is now movable to the magazine 3.
Next, the loading motor M4 fof the playing
means is rotated counterclockwise, i.e., in a direction
to collect the disc into the magazine 3 (S90). The

25-° disc moves into the magazine 3 by being nipped between



the'négazine'to such an extent as not to project the 20 correspondi ng

disc. The nmagazine 3 can then be’ prevented frominadvertently
rotating :during the delivery. of the disc to dmage the disc.

The *di f f-erence between the playing side - delivery device 6a and the

I nsert+i on-di scharge side 25 delivery device 6 is as follows. O the two
rollers ' . 44 61, 62 of the device
6 for the insertion-discharge s 4, the drive roller 61 renains

i movabl e from. its fixed position, while the other roller 62 only
moves to releasably nip the disc, whereas as seen in 5 FIG 25, the

rol lers 6la, 628,07 SPPPLAINT §36°  TnelRYbeSP3cBYS: | NEL &b PLe VY

fromthe path o _
detects the seventh sensor SE7 and the kick-out member

retrgctéd'positian deﬁecﬁing switch'SﬁG which are
turned on (S91, S92), and then sets a b.S—secohd timer
5 (593) aé shown in FIG. 48.
. Detection of lapse of 0.5 second (S94) is
followed by stopping of the playing side loading mbtor
M4 (S95). As previously stated, the 0.5-second timer
is set in view of the slippagé of the disc relative
- 10 to the rollers 6la, 62a to ensure reliable return of
the disc to the magazine‘3. |
Subsequently, the clamping motor M5 is
rotated clockwise, i.e., in the disc clamping difec—
‘tion (S96), complete clampinélis detected from a signal
15 from the switch Sﬁ7 (s97), and the motor M5 is then |
| deenergized (S98). - .
.~ Next with reference to FIG. 49, the mégaziné
rotating motor M3 is started to rotate the magazine-
3 leftward at a high speed (599). The disc can be
20 transported from the playing.means 9 tb'the disc
insertion-discharge means by the rotation of smaller
angle when the magazine is rotated leftward.
The count sensor SW8 thereafter outputs an
ON signal (S100), whereupon thé value of A is

25 decremented (S101)  and then compared with the value



delivery of the disc-to releasably nip the disc. . The rollers
6la, 62a. are rotatably supported at their upper and | ower ends by two
support_ henbers 10 63a, 64a, which are pivotatly novably supported in a .
fi xed position between the base chassis 1 and the di sc upper portion
gui de nenber 5. ' The roller 6la carries at its |lower end a
drive gear 67a neshing with a gear 7 at a.downstream 15 ° end of the
gear train 7004, and revolves around the gear "710a with the pivotal
novenent of the support menber 63a, with the gear 67a in nesh with

t he gear - 710a. . The two roller support nmenbers 63a, 64a
are 20 bi ased By (SpORNgs Bhen GEhe riegspecalwes yare maotucin matchgi recti ons
that the rollers 6la, 62a are pressed agai nst each ot her.

The rol | ers 61&hecgiffgrenshatherggetveen is cheefedtihigt? ronethercent er of

their | ower ends and : _ )
_ _ it 1is greater than 1 (S103). If the answer is "YES,"

the magazine 3 is slowed down (S104), and the
5  sequence returns to step S100. 'If the answer is "NO,"
step S100 followé without chahging the speed of
rotation of the magazine 3. |
When the values of A and B are found to be
in match in step S102, the magazine rotaﬁing motor M3
10 _'is stopped fSlOS), and £he door opening-closing motor
Ml is rotated in the door openihg direction-(5106). A
signal from the switch SW2 then indicates that the
.doo: 41 is completely opened (S107), whefeupon the
door.motor Ml is deenergized (S108). |
15 The above sequence brings the disc in the
magazine 3 to the position opposed to the disc inlet,
and opens the door 41.
(J C : Next with reference to FIG. 50, the loading
' motér M2 for the insertion-discharge means is
20 driven counterclockwiée, i.e., in the direction of
aischarge of the disc toward the insertion-discharge
means 4-(5109). Rotation of the rollers 61, 62 moves
the disc to the means 4. Turhing off of all the
third to sixth sensors SE3 to SE6 is then detected

25  (S110). Now the disc has advanced from the position D4



25 fitting in can1grooves 82, 81, respectively, which are

45 formed in a slide plate 8 close to the inner end t hereof .
The.slide plate 8 is provided on the base chassis 1 and slidable on an
extensiron of the path of sliding novenent of the kick-out nenber 7a.

5 . As shown in FIG 26, ‘the cam grooves 81, 82 in the slide
pl ate 8 have, as arranged fromthe kicksgg out nenber 7a toward the

pl aying means 9, parallel portions 810, 820 close-to each other,
outwardl y sl anting portions 811, 821 and parallel portions 812, 10.
822, the portions of each groove being continuous w th " one anot her.

Vhen the slidedy 3he §oRVeS MM ¥I%. 23.
Subsequently, the third to sixth sensors
SE3 to SE6 all as tufhed on.are detected (S111), where-
upon the loadinglmotor M2 is_stopped (S112). The
5 disc is now stopped with its forward end portion,
closer to the means 4, projecting out beyond tﬁe'
means 4 and with its rear end portion held between
the rollers 61, 62. The disc can therefore be
withdrawn from the playing devicé; Furthermore, it is
10 ﬁnlikely that the kick-out member 7 will advance to
| excess and fall off the insértion—diScharée means 4.
After the loading motor M2 is stopped, a
10-second time; is set (S113), and an inquiry is made
‘as to whether the first to sixth sensors.SEl_to SE6
15 are all turned on.(Sll4) as shown in FIG. 51. When
the disc is withdrawn, the ingqguiry is answered with
"YES," whereupon the sequence proceeds to step S117.
(,- | If the disc is not withdrawn but is pushed
into the playing device again, a negative answer is
20 given to step S114, and the fifth or sixth sensor
SES or SE6 as.furned off is detected (S$115). This is
followed by the disc 1oading procedure of FIG; 40 to
load the disc into the magazine 3 again.
In the case where thg playing device is left

25 as ‘it is without withdrawal of the disc, lapse of 10



ki ck-out "nenber 7a, the rollers 6la, 62a are moved away from each

other to release the disc. Wen the _ slide plate 8 noves away fromthe
menber 7a, the rollers 15 6la, 62a nove toward each ot.her to hold the
disc t her ebet ween. Wth reference to FIG. 27, the
slide-plate 8 is further formed with head side openi ng- cI05|ng

cam grooves 83, 83 and a cl anp side openi ng- closing 20 cam groove 85, and
has a rack 88 along one side edge 77 thereof in the direction of sliding

novenent . The notor MS for clanping the dist and al so

for noving the rollers toward or away from each ot her S coupled to a
gear train 80, sMddHas nel udescabaa(s2he),daneskiupam end &hseeof a gear 84
nmeshi ng mnth t he rack 46 .

loading procedure of FIG. 40 follows to accommodate
the disc in the magazine 3 again. .
When step S114 is answered with "YES," the
5 10-second timer is set again (S117). In the case |
where a new 12-cm disc is then placed into the
insertion—discharge means 4, turning off of the first
sensor SEl or second sensor SEZ.is.detected (5118),
énd the sequence proceeds to the disc loadiﬁg
10 procedure of FIG. 4. The disc is loaded into the
magazine 3.

When lapse of 10 seconds is deiected without
placement of any new disc into -the insertion*diséharge
means 4 (Sll?), thé door motor Mllis rotated in the

15 door closing direcﬁion.(si2bj and subéequently‘
stopped (S122) after the detection of complete closing

of the door 41 from a signal from the switch SWl.

~m~

Accordingly, the door 41 remains open within-

10 seconds after the removal of the discharged disc,
20 - and a new disc can be placed ih-during this period.

As sgan in FI1G. 52, steps S123 to S127
thereafter follow to rotate the loading motor MZ clock-
wise and move théiinﬁertion—dischargé side kick-out
member 7 to ité retracted position for the completion

25 of disc ejection. A 0.5-second period of time is



88. Pl aying Means 9 (FIGS. 2 and 25 to 33) L Wth
reference to FIGS. 27 and 30, the playin _means 9 conprises a case 91
for. "contai,ning the disc- 5 supplied fromthe magazine 3, -and a head nount
assembly. 92 and a clanp 93 which are provided on the respective
si des of the-case 91 and novabl.e toward each ot her for rotatably
clanping the disc inside the case. - As shown in FIG 28, the
di sc contdining 10 case. 91 conpri’fes a plate menber 912 having a-
peri pher al pl ate 910 along three sides thereof other than a
disc inlet side, and a plate nenber 913.joined to the pl ate nmenber
910, and has aseerbycsatéysesDrgateli2él 86 as to F@riaviy o@mihepeid ng fornmed
in the disc inlet side. 15 . The case 91 has its opening -
di rect ed t onwardick-outthempep ©vé ithe retractedlhimitisitdigrositi oned
cl ose. to the rollers, is located above the path of sliding
: Disk Checklng (see FIGS. 53 to 55)
As previously stated, whether a disc is
5 present or absent in the magazine 3 is written in
the nonvolatile memroy 210 of the microprocessor 200
for every number of disc holding groo&e 31, whereas
if the data of the memory 201 is broken for one cause
or another, troubles will develop in the subsequent
10, operation. Accordingly, when the disc playing device
is turned on for power supply, whether the data in the
nonvolatile memory 201 is normal is checked. If a
fault is detected, the processor forcibly performs
the follow1ng disc checking function to prepare new
15 correct data and store the data in the memory 201.
To judge whether the data:in the memory 201
is normal, a storage area for error detection data
is provided in the nonvolatile memory 201 to check
the error detection data for chahges every time a
20 disc is inserted or discharged.
If a change is found in the error detection
data, each disc holding groove 31 is checked for the
presence of disc therein, and new data is prepared by

the following procedure.

25 First with reference to FIG. 53, the magazine



novenent of the slide ptate 8 and is fixed to the base chassis 1.

When the disc is contained in the case 91,

20

the disc partly projects

beyond the opening toward " the magazine 3, with a portion thereof
fitfing.in the magazi ne 3. The interior of the case
91 has a.small 25 al l onance above and bel ow the disc and in a direction
47 ort hogonal to the path of advance of the disc. The

pl ate ‘menbers 912, 913 of the case ar eqqg

for permtting
di sk 933 of

1Q

rotating motor M3 is started to rotate the magaiine
rightward (S130). Based on signals from the count
sensor SE8, the disc holding grooves 31 of the magazine

3 are thereafter brought one by one in the order of

- No. 1 to No. 25 to the position opposed to the playihg

means 9 (Sl3l). The clamping motor M5 is rotated
counterclockwise, i.e., in the uhclamping direction
(5132):énd.thereafter stépped (S134) upbn detection
of unclamping from a signal from the switch SW8 (S133).

Subsequently,'the playing side loading

~motor M4 is rotated cloékwise. i.e., in the direction

15

20

25

of transport of the disc from the magazine 3 toward
the ﬁlayiné meéns 9 (S135), and a 4-second timer is
set (5136)-.

An inquiry is then made as to whether the

seventh sensor SE7 is turned off (S137) as seen in

FIG. 54. 1If the answer is negative, lapse of 4 seconds .

is checked (S138). When the answer to step S138 is
"NO," the sequence returns to step S137. 1If a disc
is found accommodated in the position opposed to the
laying meané 9, the disc is to move past the seventh
sensor SE7, so that step S137 is answered with "YES."
In this case, "1" which means presence of the disc

is written to the table of FIG. 35 at the position of

number of the groove 31 in which the disc was present

_ formed with cutouts 914, 915
a turntable 922 on the head nount assénbly 92 and a



5 the clanp 93 to enter the case therethrough, respec- tively.

As shown in FIG- 30, the head nmount assenbly 92 conprises.the.
turntable 922 for drivingly rotating t he disc, disc rorating notor M
for driVing the 10 t.urntabl e 922, head nount.923 having a readi ng head,
and head sliding notor. M7 for horizontally driving the head mount 923
by nmeans of a rack and a pinion. ~ The head nount assenbly 92
has pivots 921, 921 projecting8brom opposite sides-of its upper end
15 and rotatably supported by the upper portion of the - ~case 91.

The head nount assenbly 92 has two | eg pi.ns 924, 924 projecting from

the |l ower end t angs e | ] I (fting in the head side -
opening-closinghggggs'ca%$8 og%gg §g€98§°;%§ﬁ%a in the slider plate 8.

As shown in FIG 28, the ¢hapRe93a860WREFSCS0 disc Psff dQﬁg gggotably
supported by pivots 931, 931 on the |lower portion of the disc .
contai ni ng casep®djitaofd opposed to the playing means 9, the seventh
sensor SE7 does not.become off, so that upon lapse of
5 4 seconds (S138), "0" meaning absence of disc is
written to‘the table of FIG. 35 at the poéition of

number of the groove 31 opposed to the playing means

9 (S139).

R

The playing side loading motor M4 is then
10 rotated counterclockwise (S141), followed by recogni-
tion of the seventh sensor SE7 turned on (S142) and
further by setting of.the O.S—Qecond timer (8145).
With réference to FIG. 55; lapse of 0.5
second is then ‘detected (S144), whereupon the motor M4
15 is deénergized (Si45), wherebx the disc which was
accommodated in the groove 31 is returned to the
magazine 3. The magazine 3 rotates intermittently
by one gfoove pitch at a time (S146), and an inquiry
is.made as to whether 24 disc haveibgeh checked for
20 presence, with reference té the signal from the count
sensor SE8 (S147). If the answer is "NO," the next
groove 31 is thereafter checked.
Thus, for each disc holding grooﬁe 31, the
motor M4 is rotated once to rotate the rollers 61la, 62a

.

25 and for the seventh sensor SE7 to ckeck the presence



the dISk 933 incorporating a magnet as opposed to the 25 .turntable 922
and Ioosely fitted in the frane 932.

48 The frame 932 has a |leg p|n 934 prOJectlng . -from.
its Jomer end and slidably fitting in the clanp openi ng-cl osi ng cam
groove 85 fornmed in the slide pl ate 8. 5 As seen in
FIG 27, the cam groove 85 and the cam grooves 83, 83. pivotallly
nove the head nount assenbly 82 and the clanp 93 dbout the pivots 921
and 931 toward each other when the slide plate 8 slidingly

noves toward the magazine 3, or nove the assenbly 92 .10  and the clanp 93
away from each oot ldysenten dfhdiski,dand the resulting data is stored

in the storage area. When the'disc is detected, the
motor M4 ié reversely_ro:ated to cbmpletely draw
the disc into the magazine 3. In'this way, new daﬁa.
5 is registeredﬁiﬁ'the nonvolatile memory 201.
Initialization (see EIGS.'56 to 59)
for examplé, in the event of a péwer failure
obcurring.during playing of the disc or during disc
loading, of in the case whefe the electric plug is
10 removed from the receptacle in error, it is likely that
the operation of the disc playing device is discontinued
'in an. abnormal state in which tﬂe disc remains és
transported to the disc insertion-discharge means or
the playing means 9. Further while the @evice is
15 unenergized, théré arises the case in which the " door
41 is manually opened, and a disc is inserted into
the magazine 3 against the kick-out member 7.
Accordingly, whenever the power supply is
turned on in the unenergized st;te;'the following
20 initializatign'procedure is executed to réturn the
disg playing device to the normal initial state in
preparation for the subsequent disc loading, playing
or 1ike operation mode. |
First when the ON~-OFF button 22 is depressed

25 to turn on the power'supply, the‘clamping motor MS is



pl ate 8 noves away. fromthe nagazihe,S. Thus, .the cam grooves 83,

83, -85 are so inclined with respect to the direction of sliding
movenent  Qf the slide ~plate 8 as to effect these novenments. -However
the - 15 . cl anp openi ng-cl osi ng ‘groove 85 is so shaped as to ef f ect
the follow ng novenent. The clanp 93 pivotally . noves in a direction
to clanp the disc and reaches g position where the disc is clanped
bet ween the cl anp and the turntable 922 at the center of i-nternal
“width 20 of the case 91 (state shown in FIG  32). The clanp - 93
thereafter slightly pivotally noves toward the right ~ for the disc 933

to permt the rsttattedncepntreclaskvise, i.eap| énwhhpeUpElABPaNEr acted to

the turntable 922.° . W.th reference to FIG, 31, the turntable
922 25 s céﬁtfr%ﬂﬁlf"p_r‘&}i%éd fnfnis thsreatrey, 8jté?89i38‘n%§25"2)

after complete unclamping is détected (8151) from a
signal from the switch SWB.

5 Next, the playing side 1oéding motor M4 is
'fotated counterclockwise, i.e., in the direction of
colléction of the disc into the magazine 3 (S153),
followed by detéction of the switch swé and the seventh.
sensor SE7 turned on (S154, S155) and then by setting

10 of the 0.5-second timexr (S156).
Lapse of 0.5 second is then detected (S157),
whereupon the motor M4 is stopped (S158) as shown in
FIG. 57.
The disc which was positioned_on the plafing
15 means 9 at the time of power failure as transpérted
from thé magazine 3 is returned to thé magaiine 3 by
the above procedure.
The clamping motor M5 is then rotated clock-
wise, i.e., in the disc clamping direction. After
20 complete Claméing is detected (S160), the motor Mé
is stopped (S161).
) éonsequently, the élamp 93 of the playing
means is initially set in its disc élamping position.
Sﬁbsequently, in order to check whether the

25 data in' the nonvolatile memory 201 is normal, for



49 fittable in the disc hole, and the disk 933 of the clamp 93 is

formed with a conical recess 935 for the . projection 925 to fit in. The
turntable.922 and the di sk 933 nove toward the disc acconmodated in
the "5 “case 91 as stated above to fit the conical projection 925

i nto the conical recess 935. At this tinme, the - hol e defi ni ng edge
of the disc slide along the coniggal projection 925 of the turntable
922, and the disc is pressed by the turntable 922, whereby the 10
the turntable 922 ‘and the disc can be reliably posi tioned

concentrically. 4, lamb's 5 tat%)ﬁecﬁ%%mt%edi &Lﬁag%g;ef%?’t '%Jc%baffd

rightward as state ove ee om the prlessure,

Shifring 15 pretied SULRTN Tl CIRNE i o ie e dey
be cl anped whi|l£s bel hdwdl Othe Ofottd Abdh 416 s completely
cloéed with reference to the signal from the switch
5 SW1l (S162). 1If the answer is "NO," a disc check flag
"1" is sét which ‘indicates insertion of disc into the
magazine'3 and a fault occurring in the data of the
¢ memory 201, followed by execution of the disc checking -
_ procedure described above with referencé to the flow
19 charts of FIGS. 53 to 55.
Consequently, when it has been found that
the door 41 was manually opehed and a disc inserted
* into the magazine 3 against the kick-out member 7 during
thg power failure, new data is prepared in the non-
15  volatile memory 201.

If the answer to'step 5162 is affirmative,
that is, if the door 41 is cdmpletély closed, the first
to sixth sensors SEl to SE6 all turned on are
recognized (S165), and the door motér.MI is rotated

20 in the door closing direction (5166) as shown in FIG.
58. If the disc is present in the insertion-discharge
" means 4, one of the sensors is off; so that the door
is to be closed only if no disc is present in the means
4.

25- After complete closing of the door 41 is -



I nner surface of the case 91. The operatlon to play the
disc D as clanped in position is known and therefore will not be 20
descri bed, The rollers 6la, 62a are opened ‘or cl osed,

that is, moved toward or away from each other, and the disc is

cl anped by the turntable 922 and the clanp 93 . . by the cam grooves 83,
83, 85 and the roller opening- 25 cl osing cam grooves 81, 82 in the
follow.ng timng 84 50 rel ati.on.
The rollers 6la, 62a deliver the disc D to the case 91, and the disc
is conpletely clanped by the turntable 922 .and the clanp 93, whereupon

the ‘detected (S167), the door opening-closing motor Ml is
halted (5168)
Subsequently, the loading motor M2 for the
means 4 is rotated clockwise, i.e., in the direction of
5 ltransport of the disc into the magazine 3 (S169),
folloﬁéd by detection of the switch SW4 turned on
(S170) and then by setting of the 0.5-second timer
(S171). - |
Upon lapse of 0.5 second (5172), the loading
10 motor M2 is stopbed (S173) as seen in FIG. 59. The
" kick-out member 7 is thus brought to its retrac;ed
limit position, i.e., ifs ini@ial position.
. The magazine rotating motor M3 thereafter
rotates to rotate the maéazine 3 rightward (Si74),
15 followed by an inquiry as to whether the switch SW5 has
| become off (5175). When the magazine 3 rotates,

bringing the disc holding groove 31, No. 1 to the

—

position opposed to the disc insertion—dischargé means
4, the switch SW5 is turned off, and the values of A
20 and B in.the volatile memory 202 are reset to "1" (5176);
(Recognition Procedure)
The procedure shown in FIG. 60 then.follqws.'
After the disc playing device is energized, an ihquiry
is made as to whether it is the fifst power-on action

25 (S180). 1If the power supply is turned on the first



rollers 6la, 62a are noved away from each other to 5 relieve the disc

of the pressure. Wen the disc Dis to be returned fromthe playing
means 9 to the magazine 3 after playing, the rollers 6la, 62a are
nmovéd toward each other to hold the disc, and the - disc Dis
thereaftér released fromthe turntable 922 10 and the clanp 93. Thus,
the disc is held between the rollers 6la, 62a or between the turntable
922 and the clanp 93 al ways whesbto be delivered. The disc can
therefore be delivered reliably even if the playing devi ce shoul d be
inclined as by being lifted during 15 the delivery. The

rollers 61a, GZqué QPX%RaéQ%@ﬁg 9rf°t§E§Sa¥§¥?%e " £ ch ghngéhtand t he

disc is clamped rntab anp 9 ré?eased

ther ef rom mo@amérb@ SEPTERD 51085 Ps el eng, 284 ESCERDSLENONG, 20 Thi s
ensures reliable operation troubfl e f hat u ot herw se occur
due to timng dSHSEENCES the disc insertion-dischargé means 4 is

detected (5181), the speed of-rotation-df the magazine
5 _3uis changea to the low speed (SlBZ).

A signal.from the count sensor SE8 then
indicates that the grdove 31, No. 1 has been brought’
to_the éosition opposéd to the means 4 (S183), whereupon
the rotation of the magazine 3 stops (S184).

1Q " In the case where_the‘first power-on action
is recognized following energization of the disc
playing device,_the magazine 3 is thus rotated by one
turn so as to ensure that the groove 31, No. 1 will
be opposed to the means 4. In other words, when the

15 switch SW5 has beén turned off twiée; the groove 31,
No. 1 is reliably positioned as opposed to the means 4.
In the case of the first manipulation of ON-OFF |
button 22 after energization, therefore, special care
is thus taken in detecting the position of the disc

20 hoiding groéve 31.

In the case of the second or subsequent
manipulation of ON-OFF button 22 after energization,
the magazine 3 rotates (S185), whereby the groove 31 with
No. X-1 which is 1 smaller than the disc.number X

25  stored before.energization is brought to the position



Although the disc is played as positioned bet ween the rollers 61a,

62a of the delivery device 6a, the rollers are out of contact with
the 'di sc;and away 25 fromthe path of delivery of the disc at this tinme,
so: o , 51 that the disc is
rotatable free of trouble. ' As shown in FIG 27, the switch
SW' (cl anpi ng conpl etion swtch) and the switch SV8 (unclanplng
switch) are.arranged al ong the path of novenent of the 5 slide plate 8.
Wien the slide plate 8 advances tomerg the magazine 3, a projecting
pi ece 89 on the plate 8 is det e€fed by the cl anpi ng conpl etion

switch SW to oppose%F%B Eﬁg ﬁégﬁglngas s oWn ifl %i& tES disc s Conpletely

Thus, the processor detects the groove 31,

No. X-1 as brought to the poSitioh opposed to the

means 4 by the rotation of the magazine 3 (S186).

5 The magazine 3 is thereafter slowed down (S187),

followed by detection of the groove 31 for the disc

No. X as moved to the position opposed to the means

4 (S188), whexreupon the magazine 3 is stopped (S189).

As seen in FIG. 62, the disc check flag

10 is thereafter checked as to whether it

"1" (S190). If the answer is negative,

is set to

that is, if

'no disc is found in the grque 31 with the disc No.

X, the initialization procedure upon Supply of power

is completed.

15 . When'the.disc check flag is found to be

set to "1" in step S190, the magazine rotating motor

M3 is started to rotate the magazine 3 rightward

(s191).

A signal from the count sensor SE8 there-

20 after indicates that the groove 31 with the disc

No. X,which was opposed to the means 4,

is brought.to

the position opposed to the playing means 9 (S192).

The clamping motor M5 is then rotated

counterclockwise, i.e., in thé unclamping direction

25 (S193), followed by detection of unclamping- (S194)



10 cl anped. When the slide plate 8 retracts, the project-

i ng- pi ece 89 is detected by the. uncl anpi ng switch SW8 to stop the
cl.anpi.ng potor M until the disc is rel eased fromthe cl anp.. 15
Operati on of Sensor SE7 As shown in FIG 33, the seventh
sensor- SE7, [i ke those provided for the disc insertion-discharge
means, is disposed close tothe rolBars 6la, 62a of - ~ the delivery
device 6a on the inner side of the 20 rollers. The
seventh sensor SE7 i-s disposed in a - posi ti on where the passage of
disc D between the _ rol l-ers 61a, 62a can be detected and which is
out war d qﬁ%rﬁ’?%eﬂf’%%ragybﬁﬂ@h’f“‘i % hehe frRton iR i bldP) g 25
case 91.

shown in FIG. 63. :
Subsequently, the playing side loading
motor MQ is rotated clockwise, i.e., in the direction
5 of transport of the disc from the magazine 3 to the
playing means 9 (S196), and the 4-second timer is
set (5197). The.4-second timer is because.4 seconds
is sufficient for the disc in the magéziné 3 to move
to the playing means 9.
10 . - Since the presence of the disc is detécted
in the foregoing step S190, the disc is present at
the position opposed to tﬁe playing means 9.
Accordingly, turning off of the seventh sensor SE7
is'recognized (8198). If the sensor is on owing to
15 slippage of the disc relative to the rollers 6la, 624,
| lapse of the 4-second period is detected (S199). If
otherwise, the sequence returns to step S198.
. When the disc has.moved past the seventh
sensor SE7; step S198 is answered with "YES,h and
20 "1" meaning presence of disc is wrltten to the table
at the p051tlon of number of the groove 31 in whlch
the disc was present (S200).
. The magazine rotating motor M3 is then
driven to rotate the méggzing leftward at the high-

25 ' speed (S201). A signal from the count seﬁsor SES8



52 : When the disc Dis to be played, the seventh

sensor SE7 detects the passage of the disc D, .i.e., _ conple;ion'of
transport of the disc to the playing - poisition. [If otherw se, the
operation to be performed 5 next.is not initiated. - Furt her
when the" disc Dis returned from the playing position to.the naga2|ne
3, the seventh - sensor SE7 detects the passage of the disc D, - ,
conpl eti on of accommodation of the disc.in the 10 magazi ne 3. If

ot herwi se, the subsequent operation 88 is not started.

As previously described, the disc is played . as partly p05|t|oned I n

t he magazi ne 3. The present playing device can therefore be made

smal ler than 1p 4;those wher eélfl'letglleo U sC34 S; Rl & féjtgfy or cl'reet %3/ b)I‘(_OUth '

is brought to the position opposed to the means 4
(S202), whereupon the magazine 3 is;slowed down (S203)
as shown in fIG. 64. The magazine 3 is stopped (S205)
5 when the groove 31, No. X is p051t10ned ds opposed to
the means 4 (S204).
In this way, the magazine is set in an
initial position with the disc holding groove 31
for the disc No. X,newly inserted while the power supply
1q is off, opéoseq_to the insertion-discharge means 4,
and made ready for the disﬁharge of the disc from the
groove 31, No. X. The disc can be discharged by the
suﬁsequent operation.
Indication.Control'of Display 28 (see FIGS. 65 to 68f_
15 When the playing device is set in various '
opefation modes as descfibed above, the disc calendar
indicator C of the display 28 shown in FIG. 38 is
controlled in the following manner.
The disc number and the disc contour
20 constituting the disc calendar is turned on, flickered
and turned off to indicate the following meanings.
(1) Disc number and number surroﬁnding disc contour on
This means that the disé of the number
concerned is accommodated in the magazine.

25 (2) Disc number flicker and number surrounding disc



out of the nmgazine. Data is recorded on only one side of
t he disc, so that if the disc is acconnodated in the magazi ne
3 wi.th the front side thereof facing toward 20 the reverse direction,

t he 'si gnal reading head is "~ unable to read TOC (Tahl e of Contents).
I f tHe disc is | oaded onto the playing neans 9 with the wong
side facing the head, the disc i's detected as being unr eadabl e,
wher eupon the disc is returned to the égi magazi ne 3.
53 - The disc returned is transported to the - position
of the disc insertion- dlscharge means 4 by rotating the nagazi ne 3,
wher eupon t he dISC IS - v ' '
ontour on

5

10,

15

20

25

This means that the disc of the number
concerned is being handled, for ekample, for loading,
'pléying ér ejection.

(3) Disc number flicker and number surrounding disc
contour off |

This means that the disc holding groove 31
with the number concerned is iﬂ'use for disc loading
or unloading, with the rotaﬁable door openéd.

(4) Disc number off and disc contour flicker

This meaﬁs that the diéc is inserted as
reversed and can not be played.

(5) Disc number flicker and number surrounding disc
contour flicker

This means that the disc with the number
concerned is inserted as reversed and is to be ejected.

1. Indication of Ejection |

A description will be given of the disc No. 4
which is té be ejected from the magazine 3 as an
example. | |

.Since the disc No. 4 is accommodated in the

magazine 3 at this time, the micropfocessor 200 holds
the disc number 4 and the_number surfounding aisc
contour turned on (S280) as shown in FIG. 65.

An inquiry is made as to whether the OPEN/



di scharged. This can be acconplished under the control 5 of the control
systemto be described later. In the case where a plurality of discs
are successively played, the control systemcan be caused to store
the - position of the reversely oriented disc D, such that : when
t he.dis¢c have been all played, the reverse disc 10 Dis transported to
t he di scharge neans 4 for discharge to the outside. Front Panel
and Mani pul ation Buttons (FIGS. 2 and 12) Wth reference to
FIG 12, the front panel-2 has thre di sc insertion-discharge slit 21
in the center, 15 display 28 at the |eft upper portion, see-through
w ndow 29 at the right upper portion, ON-OFF button 22, PLAY button
23, STOP butt @LOSE mpetvc| 5a shideparesdgdamdth the téscniioberd entry keys 26
in the formof ten key buttons ~ bearing the nunbers of 0 to 9
respectively. spgrified (S281) Théhginshgy angweirows VAESoUs thedidiatd ons in
accordance with different nodes of the playing device.

_number 4 is flickered (5282), and the disc contour -

surrounding the number is held on (5283). This enables

5 the user to recogniée that the disc No. 4 is being
ejected.
Next, upon completion of disc ejection;

~whether the disc has been withdrawn is inquired (S5284).

When the answer is "YES," the disc number 4 is flickered

10 (S285), and the disc contour surrounding the number is
turned off (S5286). .This state is maintained until
complete closing of the door 41 is detected (S287).

This enables the user to recognize that the door 41 is.
;open..

15 ' If the user loads a new disc onto the, playing
device or allows the device to stand as it is without =
insertion of disc in this stage, the door 41 is closed
‘as previously stated.

On complete closing of the door 41, an inquiry

20 is made as to whether the disc is accommodated in the
groove 31, No. 4 (5288) as shown in FIG. 66. If the
answer is "NO," the disc number 4 and the disc contour
surrounding the number are turned off (S289, S5290).

If the answer is "YES," the disc number and the disc

25 contour surrounding the number are turned on (S291,



The see-through wi ndow 29 is used for checking the ~discs in the

magazine 3 for the state of accommodati on . and rotation therethrough.
Wth'an il Jum nation lanp 25 (not .shown) provided inside the device, the
discs - _ _ 54 shine in rai nbow
colors<td produce an esthetic effect. Control System (see FIGS. 34 to
59) - FIG 34 shows the e@anstruction of a control

system for driving and controlling the nechanisns of 5 the disc playing
devi ce descri bed. The eight switches SWL to SWB and ei ght
sensors SE1 to SE8 are connected to input ports of a . m croprocessor

200" The m CrO%?&f)s;sovghng&)}ﬁ%e user can recognize presence of the
disc No. 4. ' |
| The same indication pfocedure as above is
executed in thé'caée where discs with other numbers
5 are ejected.
2. Indication of Playing
| A description will be given of the case
wherein the disc No. 7, for example, is played.
Since the disc No. 7 is accommodated in the
10 magazine 3 at this time, the disc number 7 and the
disc contour surrounding the nuﬁber are held turned on
by the microprocessqr 200 as shown in FIG. 67, S300.
An inquiry is made as to whether the PLAY
button is depressed with the disc No. 7 specified
15 . (S301). When the'énswer is "YES," the disc number 7
is flickered (S5302) and the disc contour surroundiﬁg
the number is held on (5$303). This enables the user
to recognize that ﬁhe disc No. 7 is being played.
Next when the microprocessor has found'tﬁe.
20 TOC illegible (S304) because the disc is set as
reyersed (wrong side out) in error or is defaced, the
disc number 7 is turned off (S305) and the disc contour
surrounding the number is flickered (S306).
This enables the ﬁser to recbgnize that the

25 disc No. 7 is loaded wrong side out.



I ncorporated therein-a -nonvolatile nmenory 201 conprising 10. an E2PROM
and ‘a volatile nenory 202 conprising a RAM The control programto be
described later is stored in the nonvolatile nmenory 201.

The-mi croprocessor 200 is provided with out put ports havi ng connected
t heret.o the door opening- 15 closing notor ML, insertion-discharge side
| oadi ng - notor M2,” magazi ne rotatjng notor M, playing side

| oadi ng notor M4 and cl anpi ng not or by way of notor drive circuits
201-to 205, respectively. The m croprocessor 200 feeds to each notor
drive circuit 20 rotation control signals with respect to forward and
reverse two directions, whereby the rotation of the notor is :

CorLeL S0, ot o0 el e SHABRGRIRY proceaif 0abBNERYL ve
for changi hg gRecutB® Haf @hbOBakeSRREHOliERE WRLAr otRe? RlLABesREEd OF
l are played. | ' 1
3. Indication of State Involved in Change from STOP
5 to PLAY
The following indications are given,.for
example, when the PLAY button 23 is depressed in the
state of STOP.
With reference to FIG. 68, an inquiry is made
10, .as to whether a disc is accommodated in each disc
-holding groove 31 qf the magazine 3 (S311) upon
detection of depression of the PLAY button 23 (S310).
For exémple, the groove 31; No. 11 is checked for
the presence of disc No. 11 therein (8310). When the
15 answer to'the.inquiry is negative, the ‘disc number 11
and the disc contour surrounding'the number go off
(S312, S313). This enables the user to recognize that
no disc is present in the g?oove 31, No. 1l.
When the inguiry of step S$311 is answered
20 in £he affirmative, that is, when the disé is found
present in the groove 31, a further inquiry is made
as to whether the disc is set as reversed or whether
the TOC is illegible (S314). When the answer is "YES,"’
the disc number 11 is turned on (S315), and the disc

25 contour surrounding the number is flickered (S316?:



55 | ow speed al ternatively. . The disc rotating notor

M6 and the head slide nmotor M7 .are controlled by a servo circuit 220
for . .rotation. The signal read by a signal reading head 5 230 is
fedto a- dlgltal si gnal processor 240 and t hereby converted to a

di git.al 'sound signal, which is - further converted to an anal og sound
signal by a DA "~ converter 241. The signal is output to outside via

a lowpass filter 242. These signal r®production 10 circuits are the same
as in the prior art, so that no det ai |l ed descrlptlon will be given of
t he construction’ or operation thereof. -~ The foregoing
group 20 of various operation keys and t he di splay 28 are connected

to the mcro- ohis enables the user to recognize that the disc No. 11
is loaded as reversed..
Alternatively if the inquiry of step S314
is answered in the negative, that is, if the disc is
) loaded normally, the disc number 1l and the surrounding
diéc contour are turned on (S317, S3185. This enables
the user to recognize that the disc No. ll.is
accommodated in the magazine 3,
STOP indications ;imilar to those described
10 above are given on completion of successive playing |
of all the 24 discs accommodated in the magazine 3.
 Features of the Embodiment
The disc playing device emﬁodying the present
invention and describea above has_various outstanding
15 features, some of which are as follows.
1. The disc insertion-discharge slit 21
of the front panel 2, the slit 42 of the dooranatjm
insertion guidé opening 510 of the ihsgrtion guide
membex SOO.have a width decreasing upward and downward
20 from the center of the height and are gradually
widened toward the disc inlet side, so that the disc
can be prevented from becoming damaged by the ffiction—
al contact of the disc. recorded portion with the wall
defining the slit 21 or 42 or the opening 510 when

25 the disc is inserted.



15 ~“processor 200. Modes are set by nmani pul ati ng t'he gr oup of keys
20, and data as to-the node set is shomn ) on the display 28.
A table is prepared in the nonvol ati ["&™"< ‘menory 201 of .the
m croprocéssor 200 for recording 20 therein the presence or absence ("1"
or "0") of the disc for each of the disc nunbers (1 to 24) of the
magazi ne as shown in FIG 35. Prepared in the vol atile nmenory 202
are a storage area for the disc nunber A of the magazi ne opposed to
the disc insertion- 25 discharge #®ans 4, and a storage area for the
di sc _ 56
The slit 21 of the front panel is automati-
cally closed except when the disc is to be inserted
'dr discharged to prevent ingress of extraneous matter
through the slit.
5 2. The door 41 for opening and closing the
slit_Zl of the front panel 2 is closed by the spring
47 aﬁd opened by the slider 410 via the torsion
spring 440, éo that the door 41 doés not rotate even if.
the slider 410 is méved in the closing direction with
10 the disc held in the-slit 42 of the door 41, whereby
the disc is prevented from becoming damaged. Even if
the fully closed door sensor switch SW1l detects the
slider 410 as moved in the door ClOSlng direction to.
the limit position of closing, .the subsequent operation
15 can not be effected while the door 41 as fully opened
i; detected by the disc engagement sensor switch SW3.
This provides a double measure for preventing the
damage to the disc.
3. The size of discs can be detected by the
20 first sensor SEl to the sixth sensor SE6 to preclude
the insersion of the disc other than the'diécs of
specified_size and to avoid the trouble that would
occur due to the insertion of the aisc of different
size into the magazine.

25 . , 4. The magazine 3 rotates in the direction



_ nunber B of the speci fied disc to be | oaded or. ejected as shown in
FIG 36. The disc nunber A is calculated by ‘the sensor switch SW, and
the count sensor SES. Y RG& 37 shows an arrangenent on the .
screen 5 of the display 28. Provided in the upper rowis an
i ndi cator A of data relating to the disc to be handl ed such as disc
number and track number, in the middle- . rowis an indicator B relating
to operation nodes such as play node, random play node and the |iKke,
and in 10 the lower rowis a disc @8 endar indicator. C conprising
circular-arc disc contours surrounding the respective di sc nunmbers No.
1 to No. 24. The di sc nunber and the di sc contour of the cal ender

| ndicator C 99 0Rnich enk! RKSE 8F 98catlokonkBRREDY ) Bkiake the pr esence

15 or absence o) the |sc oncer ne he state of di sc as

loaded or eje@i8d shortens the setthRgl @3RRNSE to the nanlpulatlon of keys,
t he di sc playing device operates in the manner to be

5. The disc upper portion guide member 5 is

partielly removable, so that the disc therein 'are

5 removable without removing the entire quide member
when the device is carried to the fepair shop, hence
convenience. | '

6. Each holding groove 31 of thelmagazine
3 is made to have a width for accommodating a single

10, disc D to prevent insertioh of two discs, while the
groove 31 has an intermediate portion with a bottom
lower than the outer end bottom peftion at the outer
periphery of the magaziee 3. With this siﬁple
cohstruction, the magazine'3'is rotatable with good

15 stability, with the disc prevented from juﬁping out

~ inadvertently. .

7. Over the éntire_length of the groove 31,
the groove is tapered toward the bottom and aiso
toward the center of rotation of the magazine 3..

20 The width of groove bottom is made slightly larger
than the thickness of the diSC'Df .The outer péripheral
portion of the disc can therefore be'sugpqrted almost
wiﬁhout any backlash; while the recorded area of the

 disc can be held out of contact with the groove-

25 defining wall.



descri bed below. 20 1. Power On . The ON-OFF button 22

showmn in FIG 12 is. depressed, whereby the power supply is turned on.
The magazine rotating notor MB is started, - rotating the nagazine 3
unti| the hol ding groove 31, 25 No. 1 is brought to the position of the
di-sc insertion- _ 57 di schar ge
means 4. 2. Playing Disc. ~ There are two kinds of
mani pul ati on procedures, i.e., procedure (1) and procedure (2). 5
Pl ayi ng procedure (1) ' gghe ten-key arrangenent 26 is

mani pul at ed

8. The annular elastic mémﬁer 30 is fitted
to the central tubuiar portion 39 of the magazine
Qhere the holding groove 31 has its inner end. The
member 30 abates the impulsive noise that would

5 otherwise occur when the disc D falls into the groove
31. |

9. The_upper_end edge defining'the groove 31
is higher than the lowes£ portion of the groove bottom
for.supporting the disc by an amount corresponding to

- 10  the radius of the disc.l The edge of the disc can 5e
held between the adjacent edges of the grooved portion
at its upper end, whereby the disc can be supported with
good stability.

10. Since the disc D is played as partly

15 positioned in the magazine D, thé device can be made
'smalle;_in size than playihg devices wherein the disc
is played as completely withdrawn from the.magazine.

1l1. 1In the playing means 9, the disc D is
handled for delivery with the following timing. The

20 transport rolleré 6la, 62a deliver the disc D to thel
case 91, and the disé is compleﬁelf clamped by the
turn;able 922 and the clamp 93, wheréupon the rollers
6la, 62a are moved away frém each other to release the

~ disc from the pressure. When the disc D is to be

25 returned from the playing means 9 to the magazine 3



to select the desired disc. For exanple, the keys 26, "1" and "4" are

pressed tq select the disc No, 14. Next, the PLAY button 23
i's pressed, where- 10 upon the magazi ne rotating motor MB rotates to _
trans- port the disc of the specified nunber to .the playing means
9. .7 . - By the operation previously described in "Pl ayi ng
Means," the disc is delivered fromthe nagazitne 15 3 to the playing
nmeans- 9 and played. On.conpletion of;- pl aying, the disc is
acconmodated in the original- groove of the magazine 3.

The direction of revolution of the disc is so controlled that the -

angl e of rptation needed is 20 smaller. How to detect the direction of
rotation will arrer P§a9§ﬁ§r'bﬁé L8t ®krs 6la, 62a are moVB&NebNErdiSC is to

‘be revol ved, the sw tfchés W and- SWb detect the pushing pieces 71,
7la of keaknhoutneenber fiola ¢Reofiikethahlethasaiséop- dsseharge
after released froq the turntable 922 and the clamp
93. Accordingly, the disc is held between the rollers
"5 6la, 62a or'betweeﬁ the turﬁtable‘922 énd the clamp
93 always when to be delivered. Thus, the disé can be
delivérea reliable without falling even if the playing
device is inclined during delivery.
12. The rollers 6la, 62a are moved toward

10 or away from each other, and the disc is clamped by the
tﬁrntable 922 and the clamp 93 and released therefrom
by the sliding movément of a single slide plate 8.

This ensures a reliéble qpefation'free of trouble that
would chérwise occur due to timing differences.

15 " 13. When a disc is to be played, a value
stored in the storage area A of the nonvolatile memory
201 is c§mpared with a'number specified by the user
with the number entry key arrangement 26 to aetermine
the direction of rotation of the magazine 3.

20 Accordlngly, the groove 31 accommodating the de51red
disc can be quickly positioned as opposed to the playing
means 9. .

l4. In the case where the playing device is
set for the disc playing mode after disc loading, a

25 signal from the switch SWl indicates closing of the



25 si de délivery device 6 and the playing side delivery

58 . device 6a, as positioned in their retracted positions. | f
ot herwi se, the nmgazine rotating notor M3 remains . unenergi zed as
previously described. This elinminates the |ikelihood- of the magazi ne
3 rotating wth the 5 pushing pieces 71, 7a fitting in bottomslits 32
of the magazine 3 to break the nmechani sm concer ned. Pt ayi ng
procedure (2) The PLAY button 23 is pressed w thout

speci fying a particul ar di sc nunber. _ The di sc nunber shown
on the display 28 at this tim®8s the nunber of the disc which was

handl ed,

rotatable door 41 in the disc loading mode, whereupon
the disc playing mode is executed. This eliminates
the likelihood that the magazine 3 will start
rotation with the disc enéaged by the -door 41 in the
5 disc playing mode. |

The present invention is not lihited to the
construction of ﬁhe féregoing emboqiments but can be
modified variously without departing from the scope

defined in the appended claims.



for exanple, for playing or acconmodation i nmediately before the

current playing procedure. The nagazine 3 ) rotates until the disc
nunber indicated on the display 15 28 i's positioned at the playing means
9, and the disc is played. 3. Insertion -and Di scharge of Disc
There are two kinds of manipul ati on procedures (1) and (2). 20

I nser.tio edure (1) The desired di sc nunber
IS spec ﬂIﬂH ﬂmilFBllj |m t en- key arrangenent 26, and the open/cl ose
button sed. The magazine 3 rotates to

_position the disc hol di ng grooge 31 of the specified nunber as

opposed to

What is claimed is:
1. A control system for cdntrolling the
operation of a disc playing device comprising a rotatable
.magazine (3) having é plurality of disc'holding'grooves
(31), the grooves (31) being formed generally radially
around a central axis, a mechanism for drivingly rotating
the magazine, disc-insertién—discharge means (4j and’
playing means (9) which are ﬁrovided alongéidg the path
of rotation of the magazine and arranged away from each
other, a first delivery device (6) for transferring discs
between the disc inéertion—discharge means (4) and the
magazine (3), . and a second delivery'device (6a) for
,transferfing discs between the playing means (9) and the.
magazine (3), the .control systemlbeing characéerized in
that consecutive identification codes are assigned to the
respective disc holding gréoves (31), the cﬁntrol system
comprising judging means having a first storage portion
for storing the identification code of the disc holding
groove (31) positioned as opposed to the disc
insertion-discharge means (4) or the playing means (9)
and a second stdrage p&rtion for Storing_the
identification code of the.disc holding groove (31)
~accommodating the disc to Be pla&ed, the judging means
being so adapted that_wﬁen a specified disc holding

groove (31) is to be moved to'the,position opposed'to the
: —_—
. This Sheet Has Been R
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59 the disc insertion-discharge nmeans 4. When t he

disc is present in the groove 31 of speci fied nunber, the door
openi ng-c| osing notor M . operates t'o open the rotat abl e door 41, and
the - harge side | oadi ng notor M2 operates the

del i ver charge the disc concerned. In the
absenc mnmunuuu‘mﬁhe groove 31 of specified nunber, the notor
- ML operate§ td ofenst he door in preparation of insertion of disc.
10 Insertion-di scharge procedure ?@g -The open/cl ose
button 25 is pressed w thout specifying a.particular disc nunber.

The magazine 3 rotates to position the groove 31 of the nunber shown
on the displaysé8ingePPPORCHitBhatge mbhRs| ¢ bE Obndli Srd?i9€ @BaAs 4. and

the door 41 is opened

(9) by rotating the magazine (3), the judging means
judges the direction of rotation in which the angle of
rotation is smaller, baséd on the two identification
codes stored in the respective stofagelportions and on
the displacement of the disc insertion-discharge means (4)
and the playing means (9) relative to each other about

. the central axis of the magazine (3), the control system
further comprising control means'for_rotating thé
magazine (3) in the dIrection‘oflrotation judged by fhe
judging means. |

2. A control system as defined in claim 1 which

comprises magazine rotating means fof intermittently
‘rotating the magazine (3) by one pitch of .-disc holding
grooves (31) at a time by controlling the magazine .
rotating mechanism, disc detécting means disposed on a
path of transfer between the playing means (9) and the
maéazine (3) for detecting presence of the disc directed
toward the playing means.(9), memory means for storing
therein a detection signai as to the presence or absence
of'the disc in eéch disc holding'éroove (31), error
detecting means for checking'whether data stored in the
memory means is destroyed, disc drive means for drawing
“the second delivery device (6a) inward and collecoing the

disc into the magazine (3) every time the magazine is

Th1s Sheet Has Been Replace
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When the disc Dis present in the groove 31 of the nunber shown on

the display, the disc Dis dlscharged In the absence of disc D, the
door 20, prepares for the insertion-of 'di sc. 4. Interruptlon of
Pl ayi n —When the STOP button 24 is pressed, pl ayi ng of
di sc %MEEW'", Mm”mnd the magazine 3 is returned to the original
p03|t| To assure thggpresent device of safety during -

t He f'or 8gof ng operation, the foll owing nmeasures are t aken

u3|ng electric circuits (sone neasures are previ ously descri bed).

rotated by one groove (31) pifch by the magazine rotating
means, after the disc detecting means detects the disc
when the error detecting means has detected destruction
of the data in the memory means upon supply of power, and
writing means for writing presenée'or absence of the.disc
to the memory means in accordance with the result of
detection by the disc deteéting means.

3. A control system as defined in claim 2
wherein the disc drive means has a timer function of
measurihg-g predetermined period of time after the
detection’of the disc by the disc detecting means, and
starts to draw the disc into the magazine (3) before the
disc is loaded into the playing means (9), after the
timer function detects lapse of the predetermined period
pf time when thé error detecting means has detected
destruction of the data in the memory means upon supply
of power;

4. A control system for controlling the
operafion pf a disc playing device comprising - a rotatable
magazine (3) having a plurality of disc holding groo?es
(31),; the grooves (31) being formed generally radially
around a central axis, a mechanism for drivinély rotating
the magazine (3), disc‘insertioh-discharge means- (4) and

"blaying means (9) which are provided alohgside the path

of rotation of the magazine (3) and arranged away from
—
- This Sheet Has Been Repl
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1. In Connection with Magazine - 5 (1) The magazine 3 does not

rotate unl ess the disc D noves past the sensor recognizing the.
transport, of di sc to the nmgazine 3,' and furfher unless : cl osi ng of

t he door is _detected (2) The magazi ne 3 does not rotate
unless hdrawal of the kick-out menbers 7, 7a from .

slits “@I!Hﬁ%gme 3 is detected. 2. In Connectlon wi t h -Door
(1) Thesr 41 closes after the di sc has noved past the
sensor recogni zing transport of 10Re disc to the nmgazine 3. -
(2) The door 41 opens after the magazi ne- 3 has stopped rotating, and
remai ns"cl osed during the rotation of .the magazi ne 3.- : 3. In

Connection with Dis Di sch d|SC|nthe

Connect 00 W00 Shd2 U Y85 e, R et o, Ehgngaecingt 1o
button 24 or c{lhsecso Y /wcele%s bUtdti%Q: %. sermeio@-%scﬂ%rge means (4) and

fhe magazine (3), a second delivery device (6a) for
transferring discs between the playing means (9) and the
magazine (3), and an openable and closable door (41)
provided for the disc 1ﬁsertion-discharge means (4), the
control system being characterized in that the,sysfem
comprises means for detecting closing of the door (41),
and means for permitting rotation of the magazine (3)
only when closing of the door (41) has been detected by
the door closing detecting means.

5. A control system as defined in elaim 4 which
eomprises memory means for storing data. as to the
presence or absence“of the disc in each of the disc
holding grooves (31), input means to be manipulated for
the user to specify a desired disc holding groove (31)
when the disc is to be loaded into the groove (31) or to
be discharged ffom the groove (31) through the door (41),
magazine rotation control means for rotating the magazine
(3) until the disc holding groove (31) specified by
manipulating the input means is pesitioned as opposed to
the dlSC insertion discharge mieans (4), door. operating
means for opening the door (4) in response to a

"manipulation signal from the input means, and disc

discharging means for checking whethef the disc is



is likely to be filled up by acconnDdatlng t he .di sc. "1f another disc

Is to be|iiﬁﬁ??ﬁf??ﬁTTTTmrTnsertlon- dlscharge neans 4, the fixedly
posi ti oned rtﬂ” 61

for the deli ﬂ'ﬂﬂjm”u" Hmat es in the discharge direction to
aut omati cal | y* di‘sctar §e the* di sc. 103 | ncidental ly, the

di sc can be prevented from o bei ng drawn in by stopping the
rotation of the 5 roller 61. : (2) Wen the dISC

i | ded toth ] f t
onard s he wpgrgmmodaa"In tne: a1se TBTATng; Bropet irall Hhact fFat bxo®

nmagazi ne the 1nputu88QnEe%8%ﬁ're%%r%g%% ¥ th% a%are<9%§ ®in the

memory means and discharging thé di;c to the disc
insertion—discharge means (4) by controlling the first
delivery device (6) when the disc is accommodated in the
specified groove (31). |

6. A control system as defined in claim 4 which
cpmprises flag means for indicating cessation of rotation
of the magazine (3) and wherein the door operating means

. ‘opens the door (41) after reéognizing cessation of
rotation of the magazine (3) with reference to the flag
means. )

7. A control system as defined in claim 4 which
comprises timer means for'measuring a predetermined
period of time after the door (41) is opened, disc sensor .
means for.detecting'presence of disc moving from the disc
insertion-discharge means (4) to the magazine (3), and
door control means for closing the door (41) when the
time set bﬁ the timer means is elaﬁsed before detection
of the disc by the sensor means.

8. A éonfroi system for controlling the
operation of a disc playing device compfising a rotatable
magazine (3) having a plurality of disc holding grooves
(31), the groove (31) being formed generally radially

around a central axis, a mechanism for drivihgly rotating



0 The nonvol atile nmenory 201 of the mcro- processor 200 has
stored therein a program for ' executing the foregoing operations.
The functions programmed W ll be descrlbed with reference to the
flow - - charts of FIGS. 38 to 59. In the follow ng.description,

15 the-stenrrTﬁ"The—sensvrs SEl to SE8 pernitting passage of

Ilght wi || and that of the sensors

bl ocki ng t ﬂmllmlﬁlmﬂm)mm The nunber .of a ' particular disk is
i denti cal’ wi*t h¢t he nunifer *assi gned to the groove 31 for hol ding

- that di sc. For exanpl e, 20 thaowerm"disc No. 5" refers to the disc
accommodat ed in the disc holding groove 31, No. 5. D sc
Loadi ng (see FIGS. 38 to 42) When a disc is to be

| oaded onto the position . of desired disc nunber of the azi ne
3, the ten-kthe magazine 48)andbseninos §ionmhisahangs mamsthé)pmg

supply playing means (9) which are provided alongside the path
of rotation of fhe magazine (3) and arranged away from
each oéher. a first delivery device (6) for transferring
discs between the disc insertion-discharge meéns (4) and
the magazine (3), and a second-delivery device'(Sa) for
trahsferring discs bétween the playing means (9) and the
magazine (3), the control system combriéing disc
detecting means for detecting the disc moving from the
playihg_means (9) to the magézine (3), time setting means
for measuring a ppedetermined period of time required to
collect the disc into the magazine (3) after the
detection of the disc by the detecting means, and means
for permitting rotation of the magazine (3) after the
time set by the time sétting means is elapsed.

9. A control system as defined in claim 8 which
comprises disc sensor means for detecting projection of a
forward end of the disc from the disc insertion-dischafge
means (4) to outside the playing device by the disc being
transported by tpe first delivery device (6), and
delivery device control means for stopping the operation
‘of the first delivery deviée {8) upon the detection of

_the disc by the sensor means.



62 .~ turned on by the ON-OFF button 22 to enter th
_~nunber, followed by depression of the open/c]ose
" hol di ng. .groove 31 correspondi ng * to"the desired di

e desired

button 25.

sc nunber

to the position 5 of the disc insertion-discharge neans 4.

novement will be descrlbed with reference to the flow charts of

FIGS. 38 to 42. Upon the m croprocessor
depressi on of the open/close button (eject/load key) 25,

nunmber at the disc inlet is stored in the . storage area A of the

di sc

The di sc

i s- noved

Thi s

200 detecting the
10 t he di sc

vol atile nmenory 202,. and the E di sc nunber specified by the key
arrangenent 26 is stored in the storage area B (step S2). -
Next the value of Ais conpared with the 15 value of B (S3, $4).

= B, step S23 follows to
105

ABSTRACT OF THE DISCLOSURE

Identification codes comprising consecutive

numbers are assigned to all disc holding grooves of a

magazine. A memory 202 of a microcomputer 200 has a

5 first storage area for storing the identification code

of the magazine groove 31 positioned as opposed to a

disc insertion-discharge portion 4 or playing portion

9, and a second storage area for storing the identif-

ication code of the groove 31 accommodating the disc

10 to be played. The direction of rotation of the

magazine is determined by an arithmetic procedure based

on the fwo identification codes stored in the first and

second storage areas and on the difference in position

between the insertion-discharge portion 4

and the

15 playing portion 9 around the center'of the magazine.

7

When A



open the rotatable door 41. If A< B, aninquiry is made as to

whet her .the value (B - A) is greater than .12 (S5). Wien the answer
is affirmative, the magazine ' i's set® for leftward rotation (S7). |If
otherwksé, the 20 nmgazine is set for. rightward rotation (S8). - \Wen.

A > B, an inquiry is made as to-whether the val ue " (A - B) is greater
than 12 (S6). |If the answer is negative, the magazine is set for

| eftward rotation (S9). If otherw se, the nmagazine. is set .for
rightward - 25 rotation (S10). -- 1/69 63

In the above procedure, the direction of rotation of the magazine 3
I s determ ned based on _

FIG.1

i

23




whet her the difference between A and B is less than 12- in order to
rotate the magazine 3 in the direction in 5 which the anbunt of rotation

is smaller. when bringing t he positi‘on of the specified disc number to
t he di-sc *© inlet, because a half turn of the nmagazine 3, which i's
adapt éd to acconmodate 24 discs, corresponds to the magazi ne portion
for holding 12 discs. 10 Next, an inquiry is.made as to

whet her the amount of novenent of, the position of specified disc
nunber to the position opposed to the &% inlet corresponds to one
pitch of disc holding grooves 31 of the magazine 3 (SlI1). Wen the
answer is "NO " 15 the magazine is driven at a hight speed by the

magazi ne rotating notor M3 (S12). If the gnswer is "YES, " it'is .
driven at a | ow speed (S13). An fnqui ry is thereafter nade
as to whet her .an ON signal-input i gEQgQ~by t he magazi ne rotation
20 count sensor SE8 (S14). Wen the answer ig "YES, " an inquiry is

made as to whether the direction of

FIG.2




rotation determned in the foregoing steps S7 to S10 Is rightward

(S15). If it is rightward, the value A _ is incremented by 1 (S16). If
it is leftward, the 25 value A is decr'enented by 1 (S17). When the

vél ue~A : _ 64 is to be

I ncrenmented, the value next to 24 is 1. Wen it is to be decrenented,
the value next to 1 is 24. ' Wen A-and B are found to be
equal on conparison (S18), a flag3749 is set which indicates 5 t hat
the position of the disc holding groove 31 corresponding to the

speci fied di sc nunber has shifted to the position of the disc

I nsertion-di scharge neans F1(54:§819)’ wher eupon the magazine 3 is

st opped (S20).
S

3/
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On-the other hand, if A and B are found unequal, an 10 -inquiry i s made as

to whether the difference there- between is 1 (S21). If the answer is
"YES, " the magazine 3in rotation is' slowed down (S22), .foll owed

by step S14 again. If the answer is "NO, " the sequence returns to
step S14 wi thout changing the 15 speed of rotation of the nagazine 3.

In the process of foregoing sequence in which the groove 31 of the
speci fied di sc nunber noves to the position one groove pitch before

t he position opposed to the disc inlet, a rapid novenent is effected
20 by the high-speed rotation of the maggai ne 3, and the desired
groove 31 is accurately positioned by the | ow speed rotation of the
magazi ne 3 for the subsequent one-pi tch novenent. The

above flag as set to "1" is thereafter 25 recogni zed, whereupon the door
openi ng- cl osi ng not or '

FIG.4




65 ML is driven in the door opening direction in step S23 - of

FIG 40. The rotatable door fully opened is detected by a signal from
.the switch SW2 (S24), where- upon t'he nbtor Mis stopped (S25). 5
It this=s stage, the user can place the disc | i'-nto the disc

i nsertion-di scharge neans, 4. Next, the m croprocessor 200
sets a 10-second timer and inquires whether the first sensor SE1 or
second sensor SE2 has becone off, i.e., whether 10 insertion of the disc
has been started (S27). The 10- 69 sSecond timer is set to ensure that

t he processor wl | check mhe?ﬁer t he di sc has passed.

When the inquiry is answered in the negative,




whet her the 10-second period is over is inquired (S28). 15 \en the

answer to-step S28 is "NO " the sequence . returns to step S27. \Wen
the tine i»s over, this is interpreted as indicating that the disc is
left s uni nserted, and step S120 of FIG 51 follows to close t he
door 41. 20 Wth further insertion of the disc between

the rollers 61, 62 fromthe position %?GQf FIG 23, the inquiry of
step S27 is answered in the affirmati Ve, wher eupon 't he | oadi ng not or

M2 on the insertion- di scharge’'side is rotated clockwise, i.e., in
the 25 direction of |oading of the disc into the nagazine 3
66 ‘

FIG.6




(S29). An inquiry is thereafter made as to whether

all the first to sixth sensors. SE1 to SE6 have becone off (S30). If
any of the sensors is on, this is 5 interpreted as indicating a disc
insertion error, and’ step S32 of FIG 41 to be described bel ow

fol | ows. - Wth the advance of the disc to the position

D2 of FIG 23 by the operation of the rollers 61, 62, step S30 is
answered in the affirmati ve. The sensagry/9 10 are checked as to whether -
the third and fourth SES, SE4 are on and the first, second, fifth and
- sixth SE1, SE2, SE5, SE6 are off (S31). Advance of the disc to
the position D3 of FIG 23 gives the answer "YES'" to the inquiry of
step S31. 15 : -An inquiry is thereafter nade in step S32

of FIG 41 as.to whether the fifth and sixth sensors SE5, SE6 have
become on. Wth the advance of the disc to the position D4 of FIG 23
for the disc to slide into the groove 31, the inquiry is answered
with "YES. "




20. Subsequently, a.0.5-second tiner .is set
time is detected (S34), and the |oading
(S35). The door opening- cl osi ng notor
cl osi rg direction (S36). 25
actuation of the -
si xth sensors SE5, SE6, the |oading notor M
i nsertion-di scharge side is stopped, and the
nmotor ML is started. This obvi®d®ds t he
61, 62 will, 5 stop rotating with the disc

(S33), |apse of - the set
“motor M2 is then stopped
ML is driven in the door _
Thus, 0.5 second after the
67 fifth and
on the
door openi ng-cl osing
|'i keli hood that the rollers
hel d between these rollers

and engaged by the door 41, followed by the subsequent
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operation;, in the event of slippage of the disc relative to these

di sc transporting rollers. ) ~Asignal fromthe switch SW
thereafter 10 . indicates that the door 41 has been conpletely closed .,
. (S37) # whereupon the door rotating notor is stopped - (S38). Then, "1®
whi ch means presence of the disc is witten to the table of FIG 35
at the position’ of specified neves (S39). - 15 The disc is
| oaded in the position of the desired disc nunber in the magazine 3
by the procedure _ descri bed. - Detection of Disc Insertion Error
When an 8-cmdisc is inserted in error, the 20 inquiry of step S20 of
FIG 40 is answered in the negative. In this case, the procedure shown
in FIG - 42 foll ows. When. the 8-cmdisc is inserted at

the |evel dl of FIG 24, .the fourth and sixth sensors SE4, SE6




25- becone off, and the third and fifth sensors SE3, SE5
68 are turned on to give an affirmatiyve answer to step $40.
Wien the 8-cmdisc is inserted at the |evel d2 of FIG 24, the third
and fifth sensors SE3, SE5 5 beconme off and the fourth and sixth
sensors SE4, SE6 - are turned on to give the answer "YES' to step S41.
Wien the 8-cmdisc is inserted at the | evel d3 of FIG 24, the
first and sixth sensors SE1, SE6 10/69 are turned off, and the third and
fourth sensors SE3, 10 SE4 are turned on, giving the answer "YES" to

-step $S42. In the case where the 8-cmdisc is inserted
FIG.10
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at' t he IeVeI d4 of FIG 24, the second and fifth sensors SE2, SE5 are

turned off, and the third and fourth sensors SE3, SE4 are truned on,
giving an?® 15 affirmati ve answer to step S43. When t he

i nsertion of the 8-cmdisc is thus . detected, the insertion-discharge
si de | oadi ng not or M2 is rotated counterclowse, i.e., in the
direction of - di scharge of the disc frominside the magazine 3 to 20
t he ‘i nserti-on-di schar.ge neans 4 (S44), followed by -di sc ejection of
FI G 50. In the disc fifggion procedure of - FIG 50,

the 8-cmdisc is held nipped between the rollers 61, 62 as wll be

described later. If the user withdraws 25 the disc fromthe rollers 61,
62 in this state, the

FIG.12




69 door. openi ng-cl osing notor ML rotates to close the

rot at abl e door 41. - Di sc Playing (see FIGS. 43 to 46)
When t he desired disc inside the naga2|ne 3 5 is to be played, the
nunber “entry key arrangenent 26 is mani pul ated to key in the desired
di sc nunber, and the PLAY button 23 is thereafter pressed.
Wth.-reference to FIG 43, the m croprocessor 200 detects depression
of the PLAY button 23 (S50), .10 whereupon the processor stores the disc
nunber positioned at the discihﬂkﬁ9in.the storage area A of
t he nonvol atil e nenory 2%% éf éhe disc n er specified by the
ten-key arrangement int I o} ge area 851).
Subsequently, 9 is added to the value of B,415 "and the sumis taken as a
new val ue of B (S52) for the elcFowi-gdr eason. As previously stated,
the disc
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.Insertion-di scharge neans 4 and the playing nmeans 9 are away, that
I's, displaced, from each other by an angl e of 135 deg about the

central axis-of the magazine 20 3, i.é., by an anount corresponding to 9
pitches of grooves 31. In judging the direction of rotation of

the magazine 3 in which the angle of rotation thereof Is smaller, 9
Is therefore added to the value B so as to make it possible to use

t he sane procedure as the 25 proc?gygg for judging the direction of
“rotation in o _ _ .70 t he foregoing
di sc | oadi ng process (FIGS. 38 and 39). ' Next, the val ue of
Ais conpared with the val ue of B (S53, S54). Wien A = B, step 72 of

FI G

FIG.15




45 follows to rotate the clanping notor Mo. |If A< B, 5 aninquiry is
made as to whether the value (B - A is _greater than 12 (S55). Wen
the answer' is affirna- tive, the magazine 3 is set for leftward

r ot at iron (S56). If otherw se, the nagazine 3 is set for right-

ward -rotation (S57). Wen A > B, an inquiry is nmade as 10 to whet her the
value (A - B) is greater than 12 (P55) I f the answer is negative, the
magazine 3 is set for | eftward rotation (S58). |If.otherw se, the
magazine is ~set for rightward ¥ot&®ion (S59). Next
with reference to FIG 44, an inquiry is 15 nade as to whether the anount
of novenent of the position - of specified disc nunber to the position
opposed to the disc inlet corresponds to one pitch of disc holding
grooves 31 of the mamgazine 3 ('S60). Wen the answer is "NO, " the
magazine 3 is driven at a high speed by the 20 nmagazine rotating notor M
(S61). If the answer is "YES," it is driven at a | ow speed (S62).

In these steps, the nmagazi ne rotating notor
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MB is started upon recognition that the door 41 is- closed with

reference to a signal" fromthe switch SW. 25 An inquiry’is

t hereafter made as to whet her ’ 71
an ON:signal input is given by the nagazine rotation count sensor SE8
(S63). When the answer is "YES," an inquiry is nade as to whether the
di rection of rotation determned in the foregoing steps S56 to S59

5 is rightward (S64). |If it is rightward, the value A S
increnented by 1 (S65). If it is |lefiypggl, the value A is decrenented
by 1 (S66). A and B are then conpared S67). \Wen the

FIG.17




val ues are found equal, a flag "1" is set which 10 i ndi cates that the
position of specified disc nunber , has shifted to the position opposed
to the pl aying nmeans (S68), whereupon the magazine 3 is stopped

(S69) & If A and B are not found to be in nmatch, on’'the other .

~hand, an inquiry is nmade as to whether the difference 15 therebetween is
1 (S70). If the answer is "YES," the speed of rotation of the
magazine 3 is changed to | ow (S71), whereupon the sequence returns to
step S63. - If the answer is "NO "1gfg®» sequence returns to step

S63 wi t hout changi ng the speed of the nmagazine 3. 20 In the
process of foregoing sequence in whi ch the groove 31 of specified

di sc nunber noves to the position one groove pitch before the
position opposed to the playing neans,.a rapid novenent is

effected by the high-speed rotation of the nagazine 3, 25 and the groove
i s subsequently noved by one pitch ' '




72. by the | owspeed rotation of the magazine 3 and thereby

accurately positioned. . Dburing the rotation of the magazine
3, the + clanp 93 of the playing neans 9 is held in its.clanping 5
positi-on, so that the clanping notor Mo is rotated count ercl ockw se,
nanmely, in an unclanping direction (S72), with the groove 31 of

speci fied di sc nunber opposed to the playing neans 9, as seen in FIG
45, -After conpletion of unclanping is detected by a signal 10 from
the switch SWB8 (S73), the clanping myt/@9 Mb is stopped (S74). The

di sc.can be | oaded in the playing means 9 in this state.

The playing side |oading notor M4 i's then rotated clockwise, i.e., in

a direction to transport

FIG.19




15 the disc into the playing neans 9 (S75). The ki ck-out menber 7a

for the playing neans 9 as located ipits retracted position is
detected by the sensor swtch SW6 which' is off (S76), and the seventh
sensor. SE7 for the playing means becoming on is detected (S77), 20
wher eupon a 0.5-second tiner is set (S78). Upon |apse : of 0.5 second
(S79), the clanping operation of FI'G 46 follows. Thus, setting the
0.5-second tiner adjusts the time 18 %nvol ved in the transport of
the disc to the playing nmeans 9 after the disc noves past the 25
sevent h sensor SE7. - 73

Wth reference to FIG 46, the | oadi ng notor

FIG.20




M4 s stopped (S80), and the clanping notor M is thén rotated

clockwi se, i.e., in the disc clanping direc- tion (S81) and

t hereafter stopped (S83) upon a signal- 5 fromthe switch SW indicating
conpl eti on of clanping (S82). The di sc of specified
nunber is nowset in ~ - the playing neans 9, and the playing node is
conpletely set. 10 Disc Ejection (see FIGS. 47 to 52)

The OPEN CLOSE button 25 is depressd@A6® - tenporarily return a disc
bei'ng played and further - wi t hdraw the disc fromthe playing device.
Since the disc is in rotation at this tinme, 15- the disc rotating notor
M6 is stopped (S86) after the depression of the button 25 is detected
(S85) as seen in FIG 4. The clanping notor Mo is then rotated (S87)

countercl ockwi se, ‘i.e., in the unclanping direction, . conplete .
uncl anping is detecﬁEﬁ‘TE%BT$§BUFE<5KQNBIBUNJQ*éKt(Vjiﬁtﬁﬂttﬁh Sw8, and

the motor Mo is thereafter halted




(S89). The disc is now novable to the magazine 3. : Next, the
| oadi ng motor M4 for .the playing ~ neans is rotated countercl ockw se,
i.e., in adirection to collect thé disc into the magazine 3 (S90).
The 25- disc noves into the magazine 3 by being ni pped between

74 the rollers 6la, 62a. The m croprocessor thereafter detects
the seventh sensor SE7 and the kick-out nenber retracted position
detecting switch SW which are = t on (S91, S92), and then sets a
0.5-second timer 5 (S93) as shown i G 48. Det ecti on
of lapse of 0.5 second (S94) is fol | owed by stopping of the playing

si de | oadi ng not or

FIG. 22




M4 (S95). As previously stated, the 0.5-second tiner i s set in view
of the slippage of the disc relative, 10 to the rollers 6la, 62a to

ensure rel'iable return of the disc to the nagazine 3.
Subsequently, the clanping notor Mo is rotated clockwise, i.e., in the
di sc clanping direc- tion (S96), conmplete clanping is detected froma
signal 15 fromthe switch SW (S97), and the notor Mb is then

" deenergi zed (S98). Next with reference to.FIG 49, the
magazi ne. rotating notor M3 i 21dt6% ted to rotate the magazi ne 3
|l eftward at a high speed (S99). The disc can be 20 transported fromthe
pl aying neans 9 to the disc i nsertion-di scharge neans by the rotation
of smaller angl e when the magazine is .rotated |eftward.
The count sensor SW8 thereafter outputs an ON si gnal (S100), whereupon

the value of Ais 25 decrenmented (S101) and then conpared with the val ue




75 of B (SlOZ).IV%en the two values are not in match, t he

di fference therebetween is checked as,to whether it.is greater than 1
(S103). If the answer is "VYES, " the magazine 3 is slowed down (S104),
and the 5 sequence returns to step S100. |If the answer is "NO "

step S100 foll ows w thout changing the speed of rotation of the
magazi ne 3. When the values of A and B are found to be

in match in step S102, the nagazine rot igg notor M3 10 is stopped .
(S105), and the door opening-closing no o{ ML is rotated in the door
openi ng direction (S106). A _ signal fromthe switch SW2 then indicates
that the .

FIG. 24




door 41 is conpletely opened (S107), whereupon the door nmotor M is

deenergi zed (S108). -15 The above sequence brings the disc in

t he ‘magazine 3 to the position opposed to the disc inlet, - and
opens-t he door 41. Next with reference to FIG 50, the |oading
nmotor M2 for the insertion-discharge neans is 20 driven :
counterclockwi se, i.e., in the direction of . di scharge of the disc
toward the insertion-discharge 23/@8ans 4 (S109). Rotation of the
rollers 61, 62 noves the disc to'the nmeans 4. Turning off of all the

third to sixth sensors SE3 to SE6 is then detected 25 (S110). Now the
di sc has advanced fromthe position D4
76

FI1G.25
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to. the position D3 in FIG 23. Subsequently, the third to

si xth sensors .SE3 to SE6 all as turned on are detected (-S111), where-
upon the l‘oading nmotor M2 is stopped (S112). "The 5 disc is now stopped
with its forward end portion, closer to the neans 4, projecting out
beyond t he means 4 and with its rear end portion held between t he
rollers 61, 62. The disc can therefore be w t hdrawn fromthe playing
device. Furthernore, it is 10 unli2aelee that the kick-out nmenmber 7 will
advance to excess and fall off the insertion-discharge neans 4.

After the | oading notor M2 is stopped, a 10-second tinmer is set
(S113), and an inquiry is nade- as to whether the first to sixth
sensors SE1 to SE6 15 are_all turned on (S114) as shown in FIG 51.

When the disc is withd-d(h, 268A inquiry is answered with "YES, "
wher eupon the sequence proceeds to step S117. . If the disc
is n6t withdrawn but is pushed -

- | 63a.
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into the playing device again, a negative answer is 20 given to step

S114, and the fifth or sixth sensor SE5 or SE6 as turned off is
detected (S115). This is foll owed by the disc | oadi ng procedure of
FIG 40 to | oad the disc into the nmagazi ne 3 again.: I n
the case where the playing device is left 25 as it is without wthdrawal
of the disc, |apse of 10 .77 o
seconds is detected (S116), where@dd®% he di sc | oadi ng procedure of
FIG 40 follows to accomopdate the disc in the nmagazi ne 3 again.

When step S114 is answered with "YES," .the 5 10-second tinmer is set
again (S117). 1In the case

FIG. 27




where a new 12-cmdisc is then placed into the i nsertion-discharge
means 4, turning off "of the first - sensor- SE1 or second sensor SE2 is
detected (S118), and the sequence proceeds to the disc |oading 10
procedure of FIG 4. The disc is |oaded into the magazi ne 3.

When | apse of 10 seconds is detected w thout pl acenent of any new
disc into the insertion discharge nmeans 4 (S119), the door notor M
is rotated in the 15 door cl oSing2dyeection (S120) and subsequently

st opped (S122) after the detection of conplete closing of the door 41
froma signal fromthe switch SW. : Accordi ngly, the door 41
remai ns open within 10 seconds after the renoval of the discharged
disc, 20 and a new disc can be placed in during this period.

As shown in Pl G 52, steps S123 to S127 thereafter followto rotate
t he | oadi ng notor M2 cl ock- w se and nove the insertion-discharge

si de ki ck-out menber 7 to its retracted position for the conpletion




25. of disc ejection.- A 0.5-second period of tinme is

78 set by steps S125, S126 so as to reliably bring the

ki ck-out rrenber to its retracted linmt position. Di sk Checki ng (see
FIGS. {53 to 55) As previously stated, whether‘a disc is 5
present or absent in the nmagazine 3 is witten in t he nonvol atil e
menroy 210 of the m croprocessor 200 27,69 fOr every nunber of disc holding
groove 31, whereas if the data of the menory 201 is broken for one
cause or another, troubles will develop in the subsequent 10
operation. Accordingly, when the disc playing device is turned on for
power supply, whether the data in the -




nonvol atile nmenory 201 is normal is checked. If a fault is detected,

t he processor forcibly perforns - the follow ng disc checking function
to preparé new 15 correct data and store the data in the nenory 201.
To judge whether the data in the nmenory 201 is normal,. a storage area
for error detection data I's provided in the nonvolatile nenory 201 to
.check the error detection data for changes every tinme'a- 20 disc is
“inserted or discharged. . 28/69f a change is found in the error
detection data, each disc holding groove 31 is checked for the
presence of disc therein, and new data is prepared by the foll ow ng
procedure. 25 First wwth reference to FIG 53, the magazi ne

FIG.30




79 rotating notor M3 is started to rotate the magazi ne

rightward (S130). Based on signals fromthe count sensor SE8, the
di sc hol dkrng grooves 31 of 't he nmagazi ne - 3 are thereafter brought one
by. ong in the order of 5 No. 1 to No. 25 to the position opposed to the
pl ayi ng means 9 (S131). The cl anping notor Mb is rotated

countercl ockwi se, i.e., ‘in the unclanping direction (S132) and
thereafter stopped (S134) upon(kggygdon of unclanping froma signa
fromthe swtch SWB (S133). 10 Subsequently, the playing side
| oadi ng notor MA is rotated clockwise, i.e., in the direction

of transport of the disc fromthe nagazine 3 toward . t he pl ayi ng neans
9 (S135), and a 4-second tiner is - set (S136). 15 “An
inquiry is then nade as to whether the seventh sensor SE7 is turned

of f (S137) as seen in

FIG. 31
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FIG 54. If the answer is negative, |apse of 4 seconds i s checked
(S138). When the answer to step S138 is _"NO " the sequence returns to
step S137° If a disc. 20 is found accommobdated in the position opposed
to'the | aying neans 9, the disc is to nove past-the seventh

sensor SE7, so that step S137 is answered with "YES." In this case,

“1" which nmeans presence of the disc is witten to the table of FIG
35 at the position of 25 nunber of 30€9groove 31 in which the disc was
pr esent 80 (S140). Step S141
t hen foll ows. In the case where no disc is found in the
position opposed to the playing neans 9, the seventh sensor SE7 does
not becone off, so that upon | apse of '

FIG. 32
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5 4 seconds (S138), "0" neani ng absence of disc is - written to the
table of FIG 35 at t.he position of ‘nunber of the groove 31 opposed
to the playing neans 9 (S139). The pl ayi ng side

| oadi nhg- nrotor M4 is then 10 rotated countercl ockw se (S141), foll owed by
recogni - tion of the seventh sensor SE7 turned on (S142) and

further by setting of the 0.5-second tiner (S143). Wth
reference to FIG 55, |apse of 0.531/69 second is then detected (S144),
wher eupon the nmotor M4 15 i s deenergized (S145), whereby the disc which
was acconmodated in the groove 31 is returned to the magazi ne
3. The nmagazine 3 rotates intermttently by .one groove pitch at a
time (S146), and an inquiry is made as to whether 24 disc have been
checked for 20 presence with reference to the signal fromthe count
sensor SE8 (S147). If the answer is "NO " the next groove 31 is

t hereafter checked.




Thus, for each disc holding groove 31, the :nDtor M4 is rotated once
to rotate the rollers.6la, 62a. 25 and for the seventh sensor SE7 to

ckeck the presence 81 or absence
of disc, and the resulting data is stored in the storage area. \Wen
the disc is detected, the notor MA is reversely rorated to conpletely
draw the disc into the magazine 3. In this way, newdata 5 1is
registered in the nonvol atile nenor\32/®P. Initialization (see FIGS. .56
to 59) . For exanple, in the event of a power failure
occurring during playing of the disc or during disc | oading, or in the
case where the electric plug is- 10 renoved fromthe receptacle im error,
it isdikely that .,. o =
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the operation of the disc playing deviée ié diééontinued ~ in an.

abnormal state in whi.ch the disc remains as " transported to the disc

i nsertion-di scharge nmeans or . the playing means 9. Further while the
device is 15 unenergized, there arises the case in which the door 41
is manual |y opened, and a disc is inserted into t he magazi ne 3 agai nst
t he ki ck-out nenber 7. . ? ? ngly whenever the power supply
is turned on in the unenerglzed S the following 20
initialization procedure is executed to return the ~disc playing device
to the normal initial state in preparation for the subsequent disc

| oadi ng, playing or like operation node. Fi rst when the

ON- OFF button 22 is depressed 25 to turn on the power supply, the
cl anping notor Mb.is

FIG. 35

////, 201

PRESENCE OR
DISC .NO.|,BSENCE OF DISC
1 ({4 1 »
2 ‘ [{] O-”
. 3 2" l »
2 4 : “IO »

FIG.36

/202

A “1 3!}

B [ 5'”




82" rotated counterclockwise, i.e., in the unclanping

direction (S150), and is thereafter stopped (S152) after conplete
uncl'anping is detected (S151) froma signal fromthe switch SW8. 5
Next,: the playing side |oading notor M4 is .rotated countercl ockw se,
‘i.e., in the direction of collection of the disc into the nagazine 3
(S153), fol l oned by detection of the switch SW and the sevent h
sensor SE7 turned on (S154, S155) andzfpgq by setting 10 ‘of ‘the
0. 5-second tinmer (S156). LaPse of 0.5 second is then
detected (S157), wher eupon the notor M4 is stopped (S158) as shown in
FIG 57. - The disc which was positioned on the playing 15
means 9 at the tinme of power failure as transported fromthe magazi ne
3 is returned to the nagiziﬁe 3—by - )
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t he above procedure. The clanping notor Mb is then rotated
cl ock- W se, i.e., in the disc clanping direction. After 20

conpl ete tlanmping is detected (S160), the notor M i s stopped (S161).
Consequently, the clanp 93 of the playing nmeans is initially set in
its disc clanping position.: Subsequently, in order to check
whet her the 25 data in the nonvolatile nmenory 201 is normal, for

83 exanmpl e, to check whether 35d6%c has been forcibly i nserted
during a power failure, an inquiry is nade as to whether the
rotatable door 41 is. conpletely closed with reference to the signal
fromthe switch ‘

FIG.38
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5 SW (S162). If the answer is "NO," a disc check flag "1" is set
whi ch indicates insertion of disc into the magazi ne 3 -and a fault
occurring'in the data of the _ menory 201, followed by execution of the
di'sc thecking procedure descri bed above with reference to the flow
10 charts of FIGS. 53 to 55. Consequently, when it has
been found that the door 41 was, ally opened and a disc inserted
into the magazi ne 3 agai nst the kick-0 nmber 7 during, t he power
failure, new data is prepared in the non- 15 vol atile nmenory 201.
If the answer to step S162 is affirmative, that is, if the door 41 is
conpl etely closed, the first Ei sixth sensors " SE1 to SE6 all turned
on are recogni zed (SlGSﬂ?IQ%d e door notor ML is rotated 20 in
t he door closing direction (S166) as shown in FIG . 58. If the disc is
present in the insertion-di scharg means 4, one of the sensors is
off, so that the door '
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is to be closed only if no disc is present in the neans 4. 25
After conplete closing of the door 41 is )

84 - detected (S167), the door opening-closing nmotor ML is :

hal ted (S168). Subsequently, the | oading notor M2 for the
means 4 is rotated clockwise, i.e., in the direction of 5 ’“transport of
the disc into the magazi ne 3 (S169), foll owed by detection of the
switch SW turned on (S170) and then by setting of. the 0.5-second
tinmer (S171). ' BF01%9 apse of 0.5 second (S172), the
| oading 10 notor M2 is stopped (S173). as seen in FIG 59. The

FIG. 40
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ki ck-out nmember 7 is thus brought to its retracted limt position,

i.e., its.initial pgsition. The mmgazi ne rotating notor M
‘thereafter rotates to rotate the nagazine 3 rightward (S174), 15
followed by an inquiry-as to whether the switch SWb has becone off
(S175). \When the magazine 3 rotates, bringing the disc hol ding
groove 31, No. 1 to the ~ position opposed to the disc

i nsertion-di scharge neans 4, the switch SWb is turned off, and the

. values of A 20 and B in the volatilg3¥%@0ry 202 are reset to "1" (S176).
(Recogni tion Procedure) he procedure shown in FIG 60 then

fol | ows. After the disc playing device is energized, an inquiry

is made as to whether it is the fEIsG pL?Yver-on action 25 (S180). 1f the

power supply is turned on the first*™~"* o .
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85 ‘time, the magazine 3 rotates about 1 turn. Wen the

nmoverment of the groove 31, No. 24 to the position opposed to the disc
i.nsertion-di scharge neans 4 is detected (S181), the speed of rotation
of .the magazine 5 3-is changed to the | ow speed (S182).

A signal fromthe count sensor SE8 then i ndi cates that the groove 31
No. 1 has been brought to the position opposed to the neans 4 (S183),
wher eupon the rotation of the nmagazine 3 stops (S184). 10

In the case where the first power-on zagigigon is recogni zed fol |l owi ng
energi zation of the disc pl ayi ng device, the magazine 3 is thus
rotated by one turn so as to ensure that the groove 31, No. 1 wll

be opposed to the neans 4. In other words, when the 15 switch SWb has
been turned off tw ce, the groove 31, No. 1 is reliably positioned as
opposed-to the neans 4.

FIG.42
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In the case of the first manipulation of ON-OFF. button 22 after
energi zation, therefpere, special care IS thus taken in detecting the
position of the disc 20 hol di ng groove 31. . In the case
of t he second or subsequent mani pul ati on of ON- OFF button 22 after
ener gi zati on, the magazine 3 rotates (S185), whereby the groove 31
W th No. X-1 which is 1 smaller than the disc number X- 25 stored
before energi zation is brought to thqﬁﬁgﬁition :
86 - opposed to the neans 4 as sho I'n FI G 60. Thus,
t he processor detects the groove 31, - No. X-1 as brought to the

~ position opposed to the |

FIG. 43
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means 4 by the rotation of the nagazine 3 (S186). 5 The magazine 3 is
thereafter slowed down (S187), foll owed by detection of the groove 31
for the disc No. X as noved to the position opposed to the neans

4 (S188), whereupon the nmagazine 3 is stopped (S189). As
seen in FIG 62, the disc check flag 10 I's thereafter checked as to
Whet her it is set to "1" (S190). | f the answer is negative, that is,
i f " no disc is found in the grooféé?f\Mtrlthe di sc No. X, the
initialization procedure upon supply of power is conpleted. 15

When the disc check flag is found to be set to "1" in step S190, the
magazi ne rotati ng notor M3 is started to rotate the magazine 3

ri ghtward (S191). FIG L4LA signal fromthe count sensor SE8
there- 20 after indicates that the groove 31 with the disc No.

X, whi ch was opposed to the neans ".v s brought to .
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the position opposed to the playlng means 9 (S192). ' - The

cl anping notor Mo is then rotated . counterclockwise, i.e., in the

uncl anpi ng- dlrecthn 25 (S193), followed by detection of unclanping
(S194) - _ 87 and thereafter by
stopping of the notor Mo (S195) as shown in FIG 63.

Subsequently, the playing side |oading notor M4 is rotated cl ockw se,
i.e., inthe direction 5 of transport of the disc fromthe nagazine 3 to
t he pl ayi ng neans 9 (8196) 42d®% he 4-second timer is set (S197).
The 4-second tiner is because 4 seconds is sufficient for the disc in

the magazine 3 to nove to the [?_J_.fé nzéreans 9.
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10 Si nce thé preéence of the disc is detected in the

foregoing step S190, .the disc is present at the position opposed to
the playing neans 9. Accordingly, turning off of the seventh sensor -
SE7 < . is recognized (S198). If the sensor is on owing to 15 sl i ppage
of the disc relative to the rollers 6la, 62a, |-apse of the 4-second
period is detected (S199). |If ot herwi se, the sequence returns to step
S198. * When the disc h4d/6Bved past the seventh sensor
SE7, step S198 is answered with "YES," and 20 "1" meani ng presence of
disc is witten to the table at the position of nunber of the groove
31 in which the disc was present (S200). The magazi ne
rotating notor M3 is then driven to rdtate the nagazine leftward at

the high 25 speed (S201). A signal fromthe count sensor SE8
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88 i ndi cates that the groove 31 i medi ately before No. X' IS
brought to .the positi-on opposed to the neans 4 (S202), whereupon the
magazi ne 3 is sl owed down (S203) as shown in FIG 64. The magazi ne 3
i s stopped (S205) 5 when the groove 31, No. X is positioned as opposed
to t he means 4 (S204). In this way, the nmagazine is
set in an initial position with the disc hol ding groove 31 for
the disc No. X, newy inserted whi#é/6Be power supply 10 is off, opposed
to the insertion-discharge neans 4, - and made ready for the discharge
of the disc fromthe groove 31, No. X. The disc can be discharged hy

the - subsequent operation. FIG L7
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I-'ndi cation Control .of Display 28 (see FIGS. 65 to.68) 15 : When

t'he playing device is set in various operation nodes as descri bed
above, the -di sc cal endar i ndi cator C of the display 28 shown in FIG
38is - controlled in the foll ow ng manner. The di sc
nunber and the disc contour 20 constituting the disc calendar is turned
on, flickered and turned off to indicate the foll ow ng neanings.

(1) Disc nunber and nunber surroundi #§/@9sc contour on. . Thi s
means that the disc of the number concerned is accommodated in the

magazi ne. 25 (2) Disc nunber flicker and nunber surrounding disc
89 -
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contour on - This neans that the disc of the nunber

concerned is being handl ed, for exanple, for |oading, pl ayi ng or
ejection.® 5 (3) Disc nunber flicker and number surrounding disc. °
contour off - This nmeans that the disc holding groove 31

wi th the nunber concerned is in use for disc |oading or unl oadi ng,
with the rotatable door opened. 10 (4) D sc nunber off and disc contour
flicker . This nmeans that the disc is inserted as

reversed and can not be played. 46/%P Di sc nunber flicker and number
surroundi ng disc contour flicker 15 Thi s nmeans t hat
the disc with the nunber ' concerned is inserted as reversed and is
to be ejected. 1. Indication of Ejection A ' _
description will be given of tlFeI@ s&g\lo 4 which is to be ejected

fromthe nmagazi ne 3 as an
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20, exanple. : ' Since the disc No. 4 is accommpdated in the
magazine 3 at this tinme, the mcroprocessor 200 hol ds t he di sc nunber
4-and the nunber surroundlng di sc contour turned on (S280) as shown
in FIG 65. 25 An inquiry is made as to whether the OPEN

90 CLOSE button 25 is depressed with the disc No. 4 specified
(S281). When the answer is "YES," the disc nunber 4 is flickered
(S282), and the disc contour surrgvgﬁlng the nunber is held on (S283).
Thi s enabl es 5 the user to recogniz at the dISC No. 4 is being

ej ect ed.

FIG.50
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Next, upon conpletion of disc ejection, - whether the disc has been

w thdrawn is inquired (S284). When the answer is "YES," the disc
nunber 4°i.s flickered 10 (S285), and the disc contour surrounding the
nurber is turned off (S286). This state is nmaintained until
conplete closing of the door 41 is detected (S287). Thi s enabl es the
user .to recogni ze that the door 41 is open. 15 - I f the
user | oads a new disc onto the playi A§/69 device or allows the device
to stand as it is wthout insertion of disc in this stage, the door
41 is cl osed as previously stated. - _ On conplete
closing of the door 41, an inquiry 20 is made as to whether the disc is
acconmodated in the groove 31, No. 4 (S288) as shown in FIG 66. |If
-t he answer is "NO " the disc nunber 4 and the disc contour
surroundi ng the nunber are turneﬁgggffszBQ, S290) . If the answer is
"YES," the disc nunber and the d .
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25
91 S292),
No. 4. -

2. Indication of Playing
case

the di sc nunber 7 and the
hel d turned on

wherein the disc No. 7,
Since the disc No. 7 is accommpdated in the

f o19 px@npl e,
10

contour surrounding the nunber are turned on (S291,
' ‘wher eby the user can recognjze presence of the
) The sane indication procedure as above is

execut ed in the case where discs with other nunbers 5
A descrlptlon Wil |

di sc

-are ejected.
be given of the
is played.

magazine 3 at this tine,

di sc contour surroundlng t he- nunber are
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by the m croprocessor 200 as shown in FIG 67, "S300. An

inquiry is made as to whet her the PLAY button i's depressed with the

disc No. 7 specified 15 (S301). Wien the answer is "YES," the disc

nunber 7 is flickered (S302) and the disc contour surrounding

the nunber is held on (S303). This enabl es the user 1o recogni ze t hat

the disc No. 7 is being played. , Next when the

m croprocessor has found the 20 TOC illegible (S304) because the disc is
~set as . reversed (wong side oubd/68 error or is defaced, the

di sc nunber 7 is turned off (S305) and the disc contour surroundi ng

the nunber is flickered (S306). This enabl es the user ‘to

recogni ze that the 25 disc No. 7 is Ioaded wr ong S|de out .
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92 . The san®e indication procedure as above is

executed in the case.where discs wth other nunbers ‘are pl ayed.

3. Indication of State Involved in Change from STOP 5 to PLAY

The f.oll owi ng indications are given, for exanpl e, when the PLAY
_button 23 is depressed in the state of STOP. Wth
reference to FIG 68, an inquiry is made 10 as to whether a disc is
acconmpdat ed i n each disc hoIdiQ? ggoove 31 of the nmgazine 3 (S311)
upon, “detection of depression of H&7 pLAY button 23 (S310). For
exanpl e, the groove 31, No. 11 is checked for t he presence of disc
No. 11 therein (S310). Wen the 15 answer to the inquiry i s negative,

t he. di sc nunber 11 and the dis¢ contour surrounding the nunber go off

FIG. 54
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(S312, S313). This enables the user to recognize that * no disc is

present in the groove 31, No. 11. » VWhen the inquiry of step
S311 is answered 20 inthe affirmative, that is, when the disc is found
present in the groove 31, a further inquiry is made as to whether the
disc is set as reversed or whether the TOC is illegible (S314). Wen
the answer is "YES, " the disc nunber 11 is turned on (.S315), and the
disc 25 contour surrounding the nunber is flickered (S316).

93 . Thi s enabl es. the user td2k&Dgni ze that the disc No. 11

is | oaded as reversed.
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Alternatively if the inquiry of step S314 is answered in the
negative, that 1is, 4f the disc is 5 |oaded normally, the disc nunber 11

and the surrounding di sc contour are turned on (S317, S318). This
enabl-es the user to recognize that the disc No. 11 is =~
acconmodat ed in the nagazi ne 3. STOP indications sinmlar to
those described 10 above are given on conpletion of successi ve playing

of all the 24 discs accommopdated in the nagazi ne 3. . Features of the
Enbodi nent The di sc5$/@9ing devi ce embodying the present

i nvention and described above has various outstanding 15 features, sone

of which are as foll ows. Eﬁi The disc |nsertion-discharge
slit 21 of the front panel 2F[G@e, t 42 of the door and the
i nsertion guide opening 510 of the insertion guide menber 500 have a
wi dt h decreasi ng upward and downward 20 fromthe center of the height
and are gradual ly w dened ward the disc rniwst side, so that the
di sc . _ INITIALIZATION .
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can be prevented from becom ng damaged by the friction- al contact of

the di screcorded portion wth the wall defining the slit 21 or 42 or
t he opening 510 when 25 the disc is inserted.

94~ - : ' The slit 21 of the front panel is automati -

cally cl osed except when the disc is to be inserted or discharged to
prevent ingress of extraneous matter 54,69 hrough the slit. 5 :

2. The door 41 for opening and cl osiFﬁgG I"§Z slit 21. of the front panel
2 is closed by the spring 47 and ope€ned by the slider 410 via the

t or si on
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spring 440, so that the door 41 does not rotate even if the slider
410-is noved in the closing direction with 10 the disc held in the slit

42 of the door 41, whereby

the disc is prevented from becom ng

daraged. Even if the fully closed door sensor switch SW detects the
slider 410 as noved in the door closing direction to ‘the limt
position of closing, the subsequent Op?ﬁ?éé can not be effected
while the door 41 as fully opened detected by the di sc engagenent

sensor switch SWB. This provifdfg ab@dubl e measure for preventing the

darmage to the disc.

the 20 first sensor SE1 to the si xth
i nsersion of the disc other than the d
avoid the trouble that would occu
of different size into_the

3 rotates in the direction

3. The size of discs can be detected by

ensor SE6 to preclude t he
g of specified size and to
due to the insertion of the disc

magazi ge. 25 4. The nmagazi ne
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95 .. in which the angle of rotation needed is snaller. Thi s

shortens the setting-tine. 5. The disc upper portion guide
menber 5 s partially renovable, so that the disc therein are 5
removabl e wi thout renoving the entire guide nmenber when the device is
carried to the repair shop, hence conveni ence. 6.
Each hol ding groove 31 of the nagazi@%/ 3 is made to have a width for
acconmodating a single 10 - disc D to 6¥%vent insertion of two discs,
whil e the groove 31 has an internediate portion with a bottom

| ower than the outer end bottom portion at the outer

FIG.59
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peri phery of the magazine 3. Wth this sinple | construction, the
magazine 3 is rotatable with good 15 stability, with the disc prevented

from junpi ng out i nadvertently. , _ 7. Over the entire

| engt-h of the groove. 31, the groove is tapered toward the bottom and
al so toward the center of rotation of the nagazine 3.. 20 The
w dth of groove bottomis made slightly |arger ' than the thickness of
the disc D. The outer peripheral 57/ 9portion of the disc can therefore
be supported al nost wi t hout . any %acklash, whil e the recorded area of
t he di sc can be held out” of contact with the groove- 25 defining
wal | .
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96 8. The annul ar elastic nenber 30 is fitted to the

central tubular portion 39 of the magazine where the hol ding groove

31 has its inner end. The menber 30 abates the inpul sive noise that

would 5 otherw se occur when the disc Dfalls into the groove 31
9. The upper end edge defining the groove 31 i s higher than the

| onest portion of the groove bottodg /g9 for supporting the disc by an
anount corresponding to 10 the radius of the disc. The edge of the disc

can be hel d bet ween t he adj acent edges of the grooved portion

at its upper end, whereby the disc can be supported with good
stability. 10." Since kﬁiadi Dis played as partly 15
positioned . in the nmagazine D, :the dev égfbe made smaller in size
t han pl ayi ng devi ces wherein the disc is played as conpletely

wi t hdrawn from the nmagazi ne.
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11.. In the playing neans 9, the disc Dis handl ed for delivery with
the followwng timng: The 20 _transport rollers 6la,» 62a deliver the
disc Dto the case 91, and the disc is conpletely clanped by the
turnt.abl e 922 and the clanmp 93, whereupon the rollers 6la, 62a are
noved away from each other to rel ease the disc fromthe pressure.
When the disc Dis to be 25 returm%%;génnthe pl aying means 9 to the
magazi ne 3 97 after playing,
the rollers 6la, 62a are noved toward each other to hold the disc,
and the disc Dis there- after released fromthe-turntable 922 and
the clanp 93. Accordingly, the disc is held between the rollers
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5. 6la, 62a or between the turntable 922 and the clanp ' 93 al ways

when to be deliveréd: Thus, the disc can be delivered reliable

wi t hout falling even i f the playing device is inclined during
delivery. 12. The rollers 6la, 62a are noved toward 10

or away from each other and the disc is clanped by the “turntable 922
and the clanp 93 and released therefrom by the sliding novenent of a -
single slide plate 8. . This ensurgs/én rel i able operation free of
troubl e that woul d ot herwi se occur due to timng differences. 15

13. When a disc is to be played, a value - stored in the storage area A
of the nonvolatile nmenory 201 is conpared with a nunber specified by

t he user with the nunber entry key arrangenment 26 to determine

the direction of rotation of r@; g zine 3. 20 Accordingly, the groove
31 accommodating the desired isc can be quickly positi-oned as
. opposed to the playing means 9.
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14. In the case where the playing device'is set for the disc playing
node after disc |loaditng, a 25 signal fromthe switch SW indicates

closing of the _ 98 r ot at abl e
door 41 in the disc | oadi ng node, whereupon the disc playing node is
executed. This elimnates the |ikelihood that the magazine 3 will start
rotation with the disc engaged by the door 41 in the 5 disc playing
‘node. The present invention is not limted to the
construction of the foregoing enbodi mehf&9 but can be nodi fied variously

wi t hout departing fromthhe scope
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defined in the appended cl ai ns.
New C ai ns 1. Acontrol systemfor controlling the operation of a dISk

pl ayi ng devi ce conpri si ng: a rotatable nagazine (3) having a plurality
of disc hol ding grooves (31), the grooves (31) being forned generally
radially around a central axis, a mechanismfor drivingly rotating the
magazi ne (3), di sc insertion-discharge neans (4) and playing neans (9).
whi ch are provi ded al ongsi de the patbz¢69rotation of "the magazi ne (3) and
arranged away from each other, - g; livery device (6) for
transferring discs between t he dISC i'n l t -di scharge neans (4) and the

magazi ne (3), a second delivery device (6a) for transferring discs

bet ween the playing nmeans (9) and N 6N , the control system
bei ng characterized in that OF EJECTION '

.
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the system conpri ses an openabl e and cl osabl e door (41) provided for the

‘di sc insertion-discharge neans (4), forned in a vertically el ongated hol |l ow
-cylinder With a vertically elongated slit (42) for the disc to pass

t heret hrough, and rotated by a notor (ML) between a first position which
allows the disc to pass through the slit and a second position which does

not allow the disc to pass through the slit, means for detecting closing
of the door (41), and means for pernlttlng rotation of the magazi ne (3)
only when cl osing of the door (41) hefs3 Mf&kn detected by the door closing
det ecti ng neans. - 100 2. A control system
as defined in claim2 which conprises: menory neans for storing data as
to the presence or absence of the disc in each of the disc hol ding grooves

- (31), i nput nmeans to be manipulated by the user to specify a desired
di sc hol ding groove (31) when the disc is to be |loaded into the groove (31)

. or to be discharged fromthe groove (31) through the door (41), magazi ne

rotation control nmeans for rotating the magazine (3) until the disc holding
groove (31) specified by manipulating the input neans is positioned as
opposed to the disc insertion- dlschafc_-_gtgsmi;e'n (4), door operating neans
for opening the door (4) in response i pulation signal fromthe
i nput means,.- and :
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di sc di scharging neans for checking whether the disc is acconmmpdated in the .
di sc hol di ng groove (31) specified by the input neans with reference to the
data stor'ed in the menmory means and discharging the disc to the disc

i nsertion-di scharge neans (4) by controlling-the first delivery device (6)
when the disc is accommopdated in the specified groove (31). 3. A control
system as defined in claim2 which conprises flag neans for indicating

cessation of rotation of the i nd wherein the door operating
means opens the door (41) affter rngqmizing cessation of rotation of the
. magazine (3) with reference ns. 4. A control system as

defined in claim4 which. conprlses ti mer nmeans for neasuring a
pr edet er mi ned period of t| aftet hc vor) (41) is opened, di sc sensor
means for detecti gég Eﬂﬁdﬂdb d§§|ng fromthe disc
i nsertion-dischar Q ans .uga'iﬂv (3 and '
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101 door control heans for closing the door (41) when the time set by
the tinmer nmeans is elapsed before detection of the disc by the sensor

nmeans. ? 102 each other, a first
del i very device (6) for transferring discs between the disc

i nsertion-di scharge neans (4) and the magazine (3), a second delivery
device (6a) for transferring discs between the playing.neans (9) and the
magazi ne (3), and an openabl e and cl 65d6Pe door (41)" provided for the disc
in sertion-discharge neans (4), the control system being characterized in
that the. system conprises neans for detecting closing of the door (41),
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and neans for permtting rotation of the nmagazine (3) only when closing of
the door (41) has beéen detected by the door cl osing detecting neans.

5. A control systemas defined in claim4 which conprises nenory nmeans for
storing data. as to the presence or absence of the disc in each of the

di sc hol di ng grooves (31), input neans to be mani pulated for the user to
specify a desired disc holding groove (31) when the disc is to be | oaded
into the groove (31) or to be dischauﬁﬁp fromthe groove (31) through the
door (41), nmgazine rotation control #%s for rotating the rmagazine (3)
until the disc holding groove (31) specified by nanipulating the input
means i s positioned as opposed to the disc insertion-discharge neans (4),
door operating neans for opening the door (4) in response to a
mani pul ati on signal fromthe input neans, and disc discharging neans for
checki ng whether the disc is '

FIG.69




103 accommodat ed in the disc holding groove (31) specified by the input
means with reference to the data stored in the nenory nmeans and '

di scharging the disc to the disc insertion-discharge neans (4) by
controlling the first delivery device (6) when the disc is accommpdated in
the specified groove (31). 6. A control systemas defined in
claim4 which conprises flag neans for indicating cessation of rotation
of the nmmgazine (3) and wherein the &9 operating means opens the door
(41) after recognizing cessation of rotation of the nmagazine (3) with
reference to the flag neans. 7. Acontrol systemas defined in
claim4 which conprises tinmer nmeans for neasuring a predeterm ned period
of time after the door (41) is opened, disc sensor
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means for detecting presence of -disc noving fromthe disc :
I nsertion-di scharge neans (4) to the magazine (3), and door control neans
for closing the door (41) when the tine set by the timer means is el apsed
bef ore detection of the disc by the sensor neans.. 8. A contro
system for controlling the operation of a disc playing device conprising a
rot atabl e magazine (3) having a plur %P%§ of disc holding grooves (31),

t he groove (31) being forned generall& ially around a central axis, a
mechani sm for «drivingly rotating : ‘ 104
the magazine (3), disc insertion-discharge nmeans (4) and

FIG. 71
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playing means (9) which are provided al ongside the path of rotation of the
magazi ne (3) and arranged away from each other, a first delivery device
(6) .far transferring discs between the disc insertion-discharge neans (4)
and the magazine (3), and a second delivery device (6a) for transferring -
di scs between the playing neans (9) and the nagazine (3), the control
'system conprising disc detecting ngaygd or detecting the disc nmoving from
the playing nmeans (9) to the nagazine (3) time setting means for '
measuring a predeterm ned period of tinme required to collect the disc into
the magazine (3) after the detection of the disc by the detecting neans,
and neans for permtting rotation of the nagazine (3) after the tinme set
by-the tinme setting neans is el apsed. 9. A control system as
defined in claim8 which conprises disc sensor neans for detecting
projection of a forward end of the disc fromthe disc insertion-discharge

- means (4) to outside the playing device by the disc being transported by

- the first delivery device (6), and
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delivery devi Ce control neans for stopping the operation of the fir@ :
delivery - device (6) upon the detection of the disc by th(;x,%egg_er ins.
. s ’ q‘ﬂ?’

105

ABSTRACT OF THE DISCLOSURE

CONTROL SYSTEM FOR DISC PLAYING DEVICE

Identification codes comprising consecutive
numbers are assigned to all disc holding grooves of a
magazine. A memorY:ZOZ of a microcomputer 200 has a
5 first storage area for storing the identification code
of the magazine groove 31 positioned as opposed to a
disc insertion;discharge portion 4 or playing portion
9, and a second storage area for storing the identif-
ication code of the groove 31 accommodating the disc
10 to be played. The direction of rotation of the
' magazine is determined by an arithmetic procedure based
on the two identification codes stored in the first and
second storage areas and 6n the difference in position
between the insertion—-discharge portion 4 and the

15 playing portion 9 around the center of the magazine.

(Fig. 34) BT
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New Claims

1. A control system for controlling the operation of a
disk playing device comprising:

a rotatable magazine (3) having a plurality of disc
holding grooves (31), the grooveé (31) being formed
generally radially around a central axis,

a mechanism for drivingly rotating the magazine (3),

disc insertion-discharge means (4) and playing means
(9) which are provided alongside the path of rotation of
the magazine (3) and arranged away from each other,

a first delivery device (6) for transferring discs
between the disc insertion-discharge means (4) and the
magazine (3), '

a second delivery device (6a) for transferring discs
between the playing means (9) and the magazine (3},

the control system being characterized in that

the system comprises an openable and closable door (41)
provided for the disc insertion-discharge means (4), formed
in a vertically elongated hollow cylinder with a vertically
elongated slit (42) for the disc to pass therethrough, and
rotated by a motor (M1} between a first position which
allows the disc to .pass through the slit and a second
position which does not allow the disc to pass through the
slit,

means for detecting closing of the door (41), and

means for permitting rotation of the magazine (3) only
when closing of the door (41) has been detected by the door

closing detecting means.
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2. A control system as defined in claim 2 which comprises:

memory means for storing data as to the presence or
absence of the disc in each of the disc holding grooves
(31), .

input means to be manipulated by the user to specify a
desired disc holding groove (31{ when the disc is to be
loaded into the groove (31) or to be discharged from the
groove (31) through the door (41), i

magazine rotation control means for rotating the
magazine (3) until the disc holding groove (31) specified
by manipulating the input means is positioned as opposed to
the disc insertion-discharge means (4),

door operating means for opening the door (4) in
response to a manipulation signal from the input means, and

disc discharging means for checking whether the disc is
accommodated in the disc holding groove (31) specified by
the input means with reference to the data stored in the
memory means and discharging the disc to the disc
insertion-discharge means (4) by controlling the first
‘delivery device (6) when the disc is accommodated in the

specified groove (31).

3. A control system as defined in claim 2 which comprises:
flag means for indicating cessation of rétatioﬁ of the
magazine (3) and wherein the door operating means opens the
door (41) after recognizing cessation of rotation of the

magazine (3) with reference to the flag means.

4. A control system as defined in claim 4 which comprises:
timer means for measuring a predetermined period of
time after the door (41l) is opened,

disc sensor means for detecting presence of disc moving

from the disc insertion-discharger means (4) ?e—%he

magazine (3}, and REE&&QEQ&%&Z§H§ET
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door control means for closing the door (41) when the
time set by the timer means is elapsed before detection of

the disc by the sensor means.
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