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FIELD OF THE INVENTION
The present invention relates to a control

system for disc playing devices for accommodating

a plurality of disclike 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 replace the disc by anéthgr one.
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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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
Patent Publication HEI 4-57248).

The magazine 610 has grob?es 611, 614 formed
along the outer periphery in its bottom and top,
respectiQély, and extending radially toward the
center of rotation. Discs D can be accommodated in
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 outer end with a cutout 612, in which a plate

.spring 613 is provided as partly projected outward

therefrom.

The inlet-out;et portion 620 is‘provided
with a kick-out arm 621 pivotally movable in a vertical
plane for.kicking out the disc from the magazine 610.
Each of the playing portioﬁs 630, 630 hés a kick-out"
arm 631 for kicking ogt'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 each pivotally movable

in a vertical plane.
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When the disc D is pushed into the magazine

610 from outside the inlet-outlet portion 620, the

disc D is inserted into the magazﬁné 610 by being

guided by the grooves 611, 614. In the course of

insertion, the disc D moves over the plate spring 613

by depressing the spring, whereupon the spring 613

. resiliently restores itself to prevent the disc D from

jumping out inadvertently.

| ﬁhen a particular disé selected by the user
is to be'playéd, the magazipe'GlO 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 the playing poftion 630.

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,
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'playing devices having novel mechénisms

which render the device smaller than conventionally
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(Japanese Patent Applications HEI 4-348374, 4-
348411, 4-348463 and 4-348500). |

Although the foregoing priér—art device
has disclosed means for driving its mechanisms;
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
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
specified disc holaing groove as opposed to disc
insertion-discharge means or 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

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

provide a syétgm for controlling the disc playing
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device which system is so adapted that when stored
data as to the presence or absence of discs is
desﬁroyed for one cause or another, the system checks
each disc holding groove fdr the presence or absence.
of disc in order to normally perform the subsequen£
operation. -

Another object'of the present inQention is
to provide a system for controllihg the disc playing
device wherein the disc insertion—aischarge means is
érovided with a door for permitting the disc to move
into or out of this means, and the magazine is
:otatéble only when the door is closed so as to avoid
damage to.the disc.

Still another object of the present invention
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 presende or abéence of a disc therein to
discharge the disc if it-is present in the groove
and to prevént 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

means and playing means which are provided for the
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-path of rotation of 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

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
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
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,
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 absence of discs. Since new data
is prepared in this way, no trouble occurs in the

subsequent operation;of the playing device. Further
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upon detection of the disc present,'a delivery device

.-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

pagtly 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 haé already been
inserted in the groove. 1In tﬁis case, the previous
disﬁ 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
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means_aftér the detection of thé disc by the disc
detecting means. The magazine becomes rotatable aftef
the disc is accommodated in the magazine. This protects
the disc from damage dﬁring the rotation of the
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
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

| FIG. 1 is a perspective view schematically

showing a disc plaYing device;

FIG. 2 is a plan Qiew schematically showing
the device; S ‘ .

FIG. 3 is a perspective view of a base chassis

and a magazine;

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 -

FIG. 6 is an exploded perspective view of a
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disc upper portion guide mémber;.

FIG. 7 is a perspective view of the bottom
side of the guide member;

FIG. 8 is a diagram for illustrating how a
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;

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
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;

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

delivery device;
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FIG. 18 is a perspective view of the base
chassis and kick-out members;
| FIG. 19 is a perspective view of a systeﬁ for
driving a slide member; |
- 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;

FIG. 23 is a. view for illustrating an arrange-—

ment for detecting 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
device included in playing means;

FIG. 26A is.a plan view showiﬁg a disé while
it is being transported by rollers of the delivéry
device of the playing means; .

FIG. 268 is a plan view showing the disc as
releésgd from the rollers;

FIG. 27 is a perspective view of the playing

FIG. 28 is an exploded perspective view of a

disc containing case and a clamp;

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

" FIG. 34 is a block diagram showing the

construction 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
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
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

12-cm disc for disc loading; -
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FIG. 41 is a flow chart of a proéedure
ending with closing of the_doof in diéc loadingﬁ

FIG. 42 i§ a floQ chart 6f a érocedure
discriminating the 8-cm disk in disc loading;

FIG. 43 is a flow chart of a procedure

for

for

determining the direction of rotation of the magazine

for disc playing;
FIG. 44 is a flow chart of a procedure
rotating the magazine in disc playing;
FIG. 45 is a flow chart of a procedure
clamping the disc fpr.disc playing; |
FIG. 46 is a flow chart of a procedure
ending with stopping of a clamping motor in disc
playing; |
| FIG. 47 is a flow chaft of a procedure
unclamping the disc for disc ejection;

FIG. 48 is a flow chart of a procedﬁre

for

for

for

ending with stopping of the clamping motor for disc

~
L4

ejection;
FIG. 49 is a flow chart of a procedure
.rotating the magazine for disc ejection;

FIG. 50 is a flow chart of a procedure

for

for

rotating an insertion-discharge side loading motor

in the direction of discharge of the disc for disc

ejection;
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FIG. 51 is a flow chart of a précedure

eﬁding with closing of the door upon detection of

délivery of the disc for disc ejectidn;

FIG. 52 is a flow chart of a procedure’

retracting an insertion-discharge side kick-out
member for disc ejection;

FIG.'SB is a flow chart of a procedure

rotating the magazine to rotating a playing side

loading motor for disk checking;

FIG. 54 is a flow chart of a procedure
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
for disc.checking;' |

FIG. 56 is a flow chart of a procedure

unclamping and retracting a playing side kick-out

member for initialization;

FIG. 57 is a flow chart of a proéedure

' closing the door for initialization;

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

FIG. 59 is a flow chart of a procedure

rofating the magazine to the initial position for

for

of

for

motor

for

for

for

for
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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
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for the indication of ﬁlaying;. |

FIG. 68 is a fiow chart sﬁowing control
for stop indication;

FIG. 69 is a sectional view of ‘another
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

FIG. 72 is a sectional view of the conven-
tional device.
DETAILED DESCRIPTION OF THE EMBODIMENTS

The mechanisms.and control system of a disc

playing device émbodying the present invention will be

" described.

Brief Description 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

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 embodied as devices for

playiﬁg_various disclike recording media.
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The disc playing device'cémprises a disc

accommodating 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
arranged outside the path of rotation 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 overall playinq device most compact.

The magazine 3 is adapted to accommodate 24

discs D in a radial arrangement. . The insertion-

diécharge 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.
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 ére provided on a front panel 2 of
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 .

playing means 9.
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On compietion of playing, the disc is
returned to its original position in the magazine 3.
| The.manipulation of the buttons on the front
panel 2 will be described later.
- With reference to FIG. 2, indicated at Ml to
M7 are drive motors for operating mechanisms-ta be
described below, at SWl-to SW8 switches for detecting
the—position of completion of‘mechanism operations, at
SEl to SE7 sensors for detecting the size and passage
of discs, and at SE8 a sensor for deﬁeéting the'angle
of rotation of the magazine 3. The arrangement of
these components is shown-in a plane. '
Magazine 3 (see FIGS. 3 to.S and 8)
The magazine 3 is in the form of a thick disk
prepared from synthetic resin by iﬂjection molding, and

has at its center a tubular portion 39 which is

‘rotatably fitted to a support post 10 provided upright

on the base chassis 1.
The magazine '3 is formed in its upper surface

with 24 disc holding grooves 31 arranged generally

- radially at a spacing. Each of the grooves 31 has an

outer end which is opened in an outer peripheral wall
of the magazine 3, and.a base end terminating at the
tubular portion 39.:

The number of disc holding grooves 31 is 24
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for reasons involved in design, ‘that is, in order to

'give the smallest possible outside diameter to the

magazine 3 while enabling the magazine to accommodate
as many discs as possible. However, the number of
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,
tangentially 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
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
be.diminished.

The upper surface‘of the magazine 3 is marked

with the groove numbers of No. 1 to No. 24 as afranged

- counterclockwise adjacent to the respective grooves 31.

As shown in FIG. 8, the bottom of the groove

31 has a lengthwise middle portion 3lc which is 5 mm
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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
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 magazine 3 as it is viewed

from the rear side thereof. The groove 31 is partly

formed with a slit 32 extending through the bottom wall
of the magazine 3. As seen in FIG. 8, the disc D as

fitted in the holding groove 31 is in contact with the

groove bottom at a plurality of locations 31lb, 3lc,

31d and 3le, where the outer peripheral portion 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 .

.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

6 cm and approximately equal to the radius of the disc
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D; Thus, the upper edge 3le at the upper end of the
groove 31 is made ﬁigher than the lowest portion of
the ‘disc supporting.grdove bottom by an amount
approximatély corresponding to the radius of the éisc,
and the:disc D can be suppérted with good stability
by being held by the edge 3le. ,

The annu;ar elastic mgmbet_BO prevents the .
disc D from producing an impulse noise that would occur
if the disc eomes into direct contact.with the tubular
portion 39‘when roiling 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
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 magazihé support post 10, whereby the'position

of the magazihe 3 is determined with 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,

which is provided-for rotating the magazine; by two
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double gears 310, 320 as shown in PFIG. 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
with two through holes 340, 340 diametric;lly opposed
to each other. | ' |

Tﬁe afprementioned sensor (count sensor) SE8
is so provided on the basé chassis-l as to partly ..
cover thé large géar of. the double gear 320 from above
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 15 deg, i.e., one pitch of

‘grooves 3l.

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
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

37 is pivotally moved by the contact of the free end
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with the protrusioﬁ 36 of the'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.

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 double

. gear 320 is at the position of the count sensoxr SES8.

When the switch SW5 for defectiné the
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
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

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

50, 51 projecting ﬁowuward.'.The leg 50 in the center
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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
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
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.
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
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 rotatable.
This makes the magazine 3 compact and iightweight.

The magazine 3 is 'therefore easy to control for
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rota;ion.' Since the disc holding. grooves 31 need to

be formed only in the magazine 3, the grooves 31 is

~easy to make.

As shown in.FIG. 7, the annular groovelike
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

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
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 provided with a removable
closure 56. The-ipne; surfaée of the closure 56

serves as a guide surface 52a continuous with the guide

surface 52.

When the closure 56 is removéd, the discs
can be taken out from the magazine 3 without removing
the entire guide member 5. In remedying malfunctions

of the playing device, this enables the repairﬁan to

.
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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.

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. -

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 the rear of which is provided the device 6 for

delivering the disc to the magazine 3. These components

provide the disc insertion-discharge means 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
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,

the peripheral wall is omitted on the rear side.
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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
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to be inseqted.or discharged, the;dpbr is rotated
clockwise through about 60 deg by the door opening-
01051ng drive device 400 to be described later to
register the slit 42 w1th the slit 21 in the panel 2.
As shown in FIG; 14B, the door 4l has
stoppers 46, 46 projecting from the lower end ﬁhereof
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 extend;

from the upper end of the door 41 integrally therewith.

" Connected to the hook 45 are 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.

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. |

The slider 410 has a rack 420 extending in

- the sliding direction and meshing with a pinion 450.

As shown in FIG. 6, the slider 410 and the
pinion 450 are arranged on the guide member 5. The
motor M1, which is provided for opening and closing

the door, is mounted on the guide member 5 for driving
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"the pinion 450 to move the slider- 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
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
45 on the door 41, freeing the door 41 from its biasing
force and permitting the spring 47 to rstate 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. -

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_
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

Ml. .
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As described: above, the.slider 410 and the

rotatable door 41 are not interconnected by a rigid

'body, but the torsion spring 440 is provided for

opening the doof 41, and the spring 47 of lower force
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 dqdr 41 stops rotating with the disc
engaged therein without.breaking the d?sc since the
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
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
direction to actuate the full§ closed door sensor
switch SWl,'Qith the aisc engaged in the doér 41. 1In
view of this-iikelihood, the subsequent movement is
hot effected while the switch SW3 is detecting the
door in the fully.opened sﬁate to ensure improved

safety.



10

15

20

. 25

30

Close to the door 4l in-the rear thereof,
the aforementioned inéértion-éuide'member 500 is
fixedly provided to extend from the chassis 1l:to the
guidé member S.
| 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
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 relation with

.the respective ppéitions of the first to fourth 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)
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

7 slidably érovidad on the base chassis 1 in the rear
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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 in FIG. 17, the two rollers 61, 62

"have shafts 601, 602 projecting from their upper anad

lower ends and rotatably supported by suéport 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.

The left ro}ler 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
lower end. .

The other roller 62 has its shaft 602 loosely

fitted in a cutout 65 in each end of the support

member 64 so as to be movable toward or away from the
roller 61 of.the pair, and is 5iased toward the roller
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 opehing with.a.width which is smallef
than the diameter of the shaft 602; p£eventing the

roller shaft 602 from slipping off.
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With reference to FIG. 18, the kick-out
member 7 is provided on the base.chassis 1 and slidable
from the support post side toward the posifion between
the rollers Gi, 62. The kick out member 7 has a pushing
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.

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

With reférence.to FIG. 19, the drive de?ice
705 comprises the. aforementioned motor M2 whiéh is an
insértion—discharge side loading motor mounted on the
base chassis 1, and a gear trgin 700 coupled to the

motor M2 and including a double gear 730 at a downstream

. p051t10n of the train. The double gear 730 has a lafge

gear 710 meshing w1th the gear 67 at the lower end of
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 deviée 705

and the gears included in the mechanisms of the
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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 plate 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
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tﬁerein;

The control gear 73 has a toothed portion 76
along part of its périphery and cutouts 74, 75 extend-
ing from oppositg ends of the toothed portion 76 along
this portion 76 toward each other to give resiliency
to opposite sides of the toothed poftion 76.

The pin 77 fitﬁing in the'guiéé 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
with contaét pieces 78, 79 close to the outer periphefy
of the gear ana to thedrespective cutouts 74, 75.

' " With reference to FIGS. 19 and 21, the
insertion—diséharge side loading motor M2 operates when
the disc is to be accommodated in the magazine 3,
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 doublé gear 730 rotates counter-—

clockwise to rotate the.control gear 73 ciockwise and

-

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 74 rotates to follow thg counterclockwise rotation
of the intermediate gear 740 until the bent end of

the rotation restraining lug 760 strikes on an end of
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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
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

continues to rotate, causing the fixedly positioned

roller 61 to rotate continuously to continuously draw

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
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 magazine 3 upon moving past

_thé rollers 61, 62, such that the disc falls into the

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.

Although'the intermediate gear 740 continues
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rotafing while the double gear'730 is in rotation, - the
cutout 74 of the contfol géar 73 is opposed to the
intermediate gear 740 ﬁpon the kick-out meémber .7
reaching its retracted limit position as shown in FIGS.
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 61, 62, the inse:tioh— .
discharge loading motor M2 rotates in.a direction

opposite to the above, rotating the double gear 730

_counterclockwise to rotate the rolleré 61, 62 in such

direction as to discharge the disc as shown in FIG. 22.
.The intermediate gear 740 rotates clockwise
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
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 gear 740 rotates, following the clockwise

rotation of the gear 740, the plate Stops rotating
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.upoh the bent end of the rdtétion;restraining 760
coming into contact wiﬁh the end of the arcuate
apertured portion 16. The intermediate gear 740
‘continues rotating.
The counterclockwise rotation of the control
. gear advances the kick-out member 7, moving the pushing
piece 71 into the bottom. slit 32 of  the magagine 3 to
kick out the disc in the groove 31 until the disc is
nipped by the rollers 61, 62. (FIG. 22 shows the kick-
out member 7 in a kickout completed position, while
.FIG. 70 shows the path of movement of the disc D.)
Upon the delivery of the disc to the rollers
61, 62 by the action of thé kiék—out member 7, the
cutout 75 of the control gear 73 is opposed-to the
intermediate. gear 740, whereby the rotation of the
control gear 73 is discontinued. The intermediate
gear 740, although continupusly rotating, causes no
damage to the mechanism.
| When the disc D has moved pagt the rollérs
61, 62, the disc- sensors to be described later function
to stop the loading motor M2. |
When the disc is to be ‘accommodated .in the
magaziné 3 again, the loading motor M2 operates to
rotate thé double gear 730 clockwise and ;otaté thr

roller 61 in the disc drawing-in direction.
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'Thé-intermediate gear 740 meshing witﬁ 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
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.'

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
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
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

support plate 18 provided inside a side wall 100 of
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the base chassis 1 and: to a boss 17 provided on the:
chassis 1, with screws 19.

A gear 780 fixed_to the motor shaft extends
downward through the plate 701. '

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,

‘703 of the plate 701 when the motor shaft gear 780 is

in mesh with a gear 790 at an upstream end of the gear

‘train 700. ‘The plate 18 and the boss 17 have screw

bores 181, 171 corrgsponding to the scew holes 704, 704.
Projecting'ffom the side wall 100 of the
base chassis.1 is an interference piece 110 which
interferes with the plaﬁe 701 'when the pl&te 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
vertically spaced from the lower surface of the - |
interference piece 110 by a distance greater than the
thickness of the plate 701. )
Accordingly, to fix the plate 701 carrying
the 16ading motor M2 and the geaf 780 to the base

chassis 1, the plate 701 must be positioned as placed
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under the interference piece 110 sidewafs 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
daﬁage to some teeth that would occur if the gear 780
is brought into striking contact with the geaxr 790
frém above.

The motor mounting structure is used for

‘mounting the other motors included in the present

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
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.

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 -

of the 8-cm disc rélative to the sensors when the
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disc is inserted in error.

The first sensor SEl1 is located at a

position where the center of the 1l2-cm disc passes, -

the second sensor SE2 is located'at a position slightly
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
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 |

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
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 Delivery Device 6a (see FIGS.-Z, 18 and

25 to 27) .
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. | As seen in FIGS. 25'aqd-27,_the playing éide

_delivery-device 6a is provided for the playing means 9

for delivering the disc from the magazine 3 to the
playing means 9 or from the playing means 9 to the
magazine 3.

Like the delivery device 6 for the disc

insertion-discharge means 4 described, the delivery

device 6a comprises a kick-out member 7a slidable on
the base chassis 1 for kicking out the disc from the
magazine 3, a pair of transport rotatable rollers 6la,

62a for transporting the disc és held therebetween,

‘playing side loading motor M4 for driving the kick-

out member 7a and the rollers 6la via a gear train 700a,
intermediate gear 740a disposed between the kick-out |

member 7a and the gear 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 SWG, which
is adapted to detect the retracted position of the kick-
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 7a is in its retracted

 position and has not advanced into the magazine 3.
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Thé kick-out. mémber 7a has-a puéhing piece
71a, which functioé;in the same manner as the pushing.
piece 71 already described with reference to the
disc insertion-discharge side deliﬁery device.

More 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 du;ing_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
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61, 62 of the device 6 - for the insertiéh?diScharge'

means 4, the drive roller 61 remains. immovable from

' its fixed position, while the other roller 62 only

moves to releasably nip the disc, whereas as seen in

FIG. 25, the rollers 6la, 62a of the playing side

“device 6a move toward or away from the path 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'
63a, b6da, which are pivotally movably supported in a
fixed position bgtween 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

end of the gear train 700a, and revolves around the
gear 710a with the pivotal movement of the support
member 63a, with the‘géar.67a in mesh with the gear
710a.

The two roller support members 63a, 64a are

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

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



10.

15

20

25

45

formed in a slide plate 8 close to the'inﬁer 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;.

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,
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 to release the disc. When the

slide plate 8 moves away frpm the member 7a, the rollers
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

cam groove 85, and has 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 rollers toward, or away from each other
is coupled to a gear train 80, which includes at a

downstream end thereof a gear 84 meshing with the rack
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88.
Playing Méans.Q (FI@S._Z and 25 to 33)

: wiﬁh reference to FIGS. 27 and 30, tﬁe playin
means 9 comprises a case 91 for containing the disc
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 ;he disc inside the case.

As shown in FIG. 28, the disc containing
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 membef 913 joined to the
élate ﬁember 910, and has a vertically elongated flat
form with an openiﬁg formed in the disc inlét side.

The casé 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. -

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 smail .

allowance above and .below the disc and in a direction
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orthogohal to the path of advance '‘of the disc.
The plate members 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

the clamp 93 to enter the case therethrough, respec-
tiveiy. .

As shown in FIG. 30, the head mount assembly
92 comprises the turntable 922 for drivingly rotating
the disc, disé rorating motor M6 for driving the
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
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
cam grooves 83, 83 formed in the slider plate 8.

As shown in FIG. 28, the clamp 93 ccomprises

a frame 932 pivotably. supported by pivots 931, 931 on

the lower portion of the disc'containing case 91, and
the disk 933 incorporating a magneﬁ as opposed to the

turntable 922 and loosely fitted in the frame 932.
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The frame 932 has a leg pin 934 projecting
from its lower end and slidably fitting in the clamp
opening~¢1osing cam g?oove 85 formed in the slide
plate 8.

o. 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
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 as to effect these movements. However, the

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
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

is centrally provided with a conical. projection 925
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fittable in the disc hole, and the.disk 933 of the |
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
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
the turntable 922 and the disc can be reliably

positioned concentrically. In this state, the clamp -

. is slightly rotated rightward as stated above to

free. the disk 933 from the pressure, whereas the disk
933 remains held to the turntable 922 without shifting
the center of the disc. Furthermore, the disc D can
be clamped while 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 -
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;

closing cam grooves 81, 82 in the following timing
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"'relation. The rollers 6la, 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
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
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
the delivéry. |

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.
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,l
the rollers are out of contact with tﬁe disc énd away

from the path of delivery of the disc at this time, so
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that the disc is rotatable free of: trouble.

As shown in FIG. 27, the switch SW7 {clamping -
completioh switch)hand the switch SW8 (unclamping
switch) are arranged along the path of movement of the
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

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.

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 .
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 inner portion of the

‘"case 91.
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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
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 passage of the disc D, i.e.,

completion of accommodation of the disc in the
magazine 3. If otherwise, the subsequent operation
is not started.

. As previously described, the disc is played

as partly positioned in the magazine 3. The present

playing device can therefore be made smaller than
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
the reverse direction, the signal reading head is

unable to read TOC (Table of Contents). -If the

side facing the head, the disc is detected as being
qnfeadable, whereupon the disc is returned to the

magazine 3.
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The disc returned is transpofted to the
position of the disc insertion—diécﬂarge means 4 by
rotating the magazine 3, whereupon the disc is
discharged. This can be accomplished under the control
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

D is transported to the discharge 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,
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.

The display 28 shows varicus 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 theretﬁrough. With an illumination lamp

(not shown) provided inside the device, the discs
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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
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

incorporated therein a nonvolatile memory 201 comprising

. an E2PROM and a volatile memory 202 comprising a RAM.

The control pfogram 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-
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
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 M3 is a control signal Sc for changing

the rotational speed of the motor to a high speed or
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low speed alternatively.
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

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 reproduction

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 thé micro-
processor 200. Modes are set by manipul#ting 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 micfbprocessor 200 for recording

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-

discharge means 4, -and a storage area for the disc
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number B of the specified disc to be loaded or ejected

as shown in FIG. 36. The disc number A is calculated by

" the sensor switch SW5 and the count sensor SES8.

FIG. 37 shows aﬁ_arranggmént on the screen
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 indicator B relating to operation modes such

as play mdde,'random play mode and the like, and in

the lower row is a disc calendar indicator C comprising

.circular-arc disc contours surrounding 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
or abéence 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.

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,

No. 1 is brought to the position of the disc insertion~
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diécharge 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
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device 6a, as positioned in their retracted positions.
If otherwise, the magazine rotating motor M3 rémains
unenergized as previously desbfibed. This eliminates
the likelihood of the magazihe 3 fotating with the
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
épgcifying a particular disc number.

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 procedure. The magazine 3

rotates until the disc number inéicated on the display
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).
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

holding groove 31 of the épécified number as opposed to
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the disc insertion-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
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.

Insertion-discharge procedure (2)

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

When the disc D is present in the grbbve 31
of the number shown on the display, the disc D is
discharged. 1In the absence of disc D, the door
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.

To assure the present device of safety during
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the foregoing 6peration, the fdllowing measﬁres are
taken using electric circuits (some measures are
previously described).

1. In Connection with Magazine

(1) The magazine 3 does not rotate unless

.the disc D moves past the sensor recognizing the

. transport of disc to the magazine 3, and further uﬁless

closing of the door 41 is detected.

{(2) The magazine 3 does not rotate unless
inward withdrawal of the kick-put.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 haé moved past the sensor recognizing transport
of the disc to ;he'mégazine.3; | |

(2) Tﬁe 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

' (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 inserted into the insértion—

discharge means 4, the fixediy positionediroller 61
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for the delivery means 6 rotates in the discharge
direction to adtométically discharge the disc.

Incidentally, the disc can be prevented from
being drawn;in_by stopping-the rotation of the
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 fOC is not readable.
| The;ﬁdnvolatile 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
the state of the sensors SEl to SE8 permitting passage
of light will be referred to as "oﬁ,“ énd.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,
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

arrangement 26 is manipulated with the power supply
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turned on by the ON-OFF button 22 to enter the désired
disc number, followed by depression of the open/close
button 25. The disc holding groove 31 corresponding:

to the desired disc number is moved to the position

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,

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
value of B (S3, S4). When A = B, step S23 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

magazine is set for rightward rotation (58). When

‘A > B, an inquiry is made as to whether the value

(A - B) is greater than 12 (S6). If the answer is
negative, the magazine is set for leftward rotation
(S9). 1If otherwise, the magazine is set for rightward

rotation (S10).
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In the above procedure, the direction of
rotation of the magazine 3 is determined based on
whether the difference between A and B is less than 12

in order to rotate the magazine 3 in the direction in

" 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.

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,"

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

An inquiry . is thereafter made as tb whether
an ON signal input is given by the magazine rotation

count sensor SE8 (S14). When the answer is "YES,"

an inquiry is made as to whether the direction of

rotation determined 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

" value A is decremented by 1 (S17). When the value A
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is to be iﬁcremented, the value next to 24 is 1. wﬂen

if 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

that the position of the disc hoiding_groove 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
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
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 position

opposed to the disc inlet, a rapid movement is effected

by the high-speed rotation of the magazine 3, and ‘the

desired groove 31 is accurately positioned by the low-

speed rotation of the magazine 3 for the subseduent
one~pitch movement.
The above flag as set to "1" is thereafter

recognized, whereupen the door opening-closing motor



10

A5

20

25~

65

Ml is driven in the door opening direction in Steé S23

of FIG. 40. The rotatable door fully opened is

detected by a signal from the switch SW2 (S24), where-
upon the motor M is stopped (S25).

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 ingquires whether the first sensor SEl or

second sensor SE2 has become off, i.e., whether
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).
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.

With further insertion of the disc between

the rollers 61, 62 from the position D1 of FIG. 23,

. the inquiry of step S27 is answered in the affirmative,

whereupon the loading motor M2 on the insertion-
discharge side is rotated clockwise, i.e., in the

direction of loading of the disc into the magazine 3
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(s29).

An inquiry is thefeafter made as to whether
all the first to sixth sensors SEl to SE6 have becomé
off (S30). If any of the sensors is on, this is
interpreted as indicating a disc insertion error, and
step S32 of FIG. 41 to be described BelOW'follows.

| With the adyaﬁce 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. Tﬁe sensors
are checked as tojwhether the third and fourth SE3,
SE4 are -on and the first, second, fifth and sixth
SEl, SE2, SE5, SEb6 are off (S31). Advance of the
disc to the position D3 of FIG. 23 gives the answer
"YES" to the inquiry of step S31.

| An inquiry is thereafter made in sfep S32
of FIG. 41 as to whether the fifth and sixtﬁ sensors
SE5, SE6 have become on. With the advancé of the disc
to the pésition D4 of FIG. 23 for the disc to slide
into the groove 31, the inquiry is answered with "YES."
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).

Thus, 0.3 second after the actuation of the
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fifth and sixth sensérs SES5, SE6, the loading motor M2
on the insertion-discharge side is stopped, and the
door opening-closing motor Ml is started. This
obviates the iikelihood that the rollers 61, 62 wiil
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
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).

The disc is loaded in the position of the
desired disc number in the magaiine 3 by.the procedure
described. |
Detection of Disc Insextion Error

| Wwhen an 8-cm disc is inserted in error, the
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

become off, and the third and fifth sensors SE3, SE5
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are turned on to give an affirmative answer to step

.S40.

When the 8-cm disc is inserted at the level
_az of FIG. 24, the third and fifth sensors SE3, SES
become off and the fourth and sixth sensors SE4, SE6 -
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,
SE4lare turned on, giving the enswer "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
affifmative answer to step S43.

When the insertion of the 8-cm disc is thus

detected, the 1nsert10n dlscharge side loading motor

M2 is rotated counterclow1se, i.e., in the direction of

discharge of the disc from inside the magazine 3 to
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

the disc from the rollers 61, 62 in this state, the-
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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
is to be played, thé numﬁer entry key arrangement 26
is_manibulated to kéy 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),
whereupon the processor storés_the disc numher
positioned at the disc inlet in the storage area A of
the nonvélatile 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,
and the sum is taken as a new Qalue 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, frém each other by an
angle of 135-deg about the central axis of the magazine
3, i.e., by an amount corresponding to 9 pitches §f
groovés 31. In judging the direciion of rotation of
the magazine 3 in which the angle of rotation thereof
is sméller, 9 is therefore added to the value B so as
iofmake it possible to use the'same'procedure as the

procedure for Jjudging the dire¢tion of rotation in



10

15

20

25

" 70

the foregoing disé'loading process (FIGS. 38 and 39)!

. Next,'the value of A is compared with the
value of B (853, S54). When A = B, step 72 of FIG.
45 félIows to rotate thé clamping motor M5. If A < B,
an inquiry is maée 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 righﬁ—
ward rotation (S57). When A > B, an inquiry is made as
to whether the value (A - B) is .greater than 12 (P55).
If £he answer is negative{.thé ﬁagazine 3 is set for
leftward rotation (S58). If otherwise, the magazihe‘is
set for rightward rotation (S59). | |

Next'with refefence to FIG. 44, an inquiry ié

made as to whether the amount of movement of the position

- of specified disc number to the position oppoéed to the .

disc inlet corresponds to one pitch of disc holding

grooves 31 of the magazine 3 (S60). When the answer is

"NO," the magazine 3 is driven at a high Speed by the

magazine rotating motor M3 (S6l1). If the answer is
"YES," it.ié driven at a low speed (S62).

In these steps, the magazine rotatihg motor
M3 is started upon recégnitién that the door 41 is
closed with reference to a signal f?om the switch SWl.

An ingquiry is thereafter made as to whether
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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 determined in the foregoing steps S56 to S59
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 E ére then compafed S67). When the
values are found equal, a flaé "1" is set which
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
£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 S63.

If the answer is "NO," the sequence returns to step
S63 without changing the speed of the magazine 3.
In the process of foregoing sequence in

which the groove 31 of specified disc number moves

~to the position one groove pitch before the position

opposed to the playing means, a rapid movement is
effected by the high-speed rotation of the magazine 3,

and the groove is subsequently moved by one pitch
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by the low-speed rotation of the magazine 3 and thereby
accurately positioned.

During the rotation of the magazine 3, the

clamp 93 of the playing means 9 'is held in its clamping

. 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 qf unclamping is detected by a signal
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
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),
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 O;S—second timer adjusts
the time lag inQolved in the transport of the disc to
the playing means 9 after the disc méves past the

seventh sensor SE7:
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- With reference to.FIG. 46, the loading motor
M4_is stopped (S80), and the clamping motor M5 is then
fotated clockwise, i.e., in the disc clamping direc-
tion (S81) and thereafier stopped (8831 upon a signal
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. |
Disc Ejectioﬁ (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,
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
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

disc moves into the magazine 3 by being nipped between
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 the rollers 6la, 62a. The microprocessor thereafter

detects thé seventh sensor SE7 and the kick46ut member
retrgctéd'positian deﬁecﬁing switch'SﬁG which are
turned on (S91, S92), and then sets a b.S—secohd timer
(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
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 clamping is detected from a signal

from the switch SW7 (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
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

decremented (S101)  and then compared with the value
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of B (S102). Whenh the two values are not in match,
the difference the:ebetween is checked as to whether
it is greater than 1 (S103). If the answer is "YES,"

the magazine 3 is slowed down (S104), and the

_sequence returns to step S100. If the answer is "NO,"

step S100 follows without changing 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 rotating motor M3

_'is stopped (S105), and the door opening-closing motor

Ml is rotated in the door opening direction (S106). A

signal from the switch SW2 then indicates that the

.doo: 41 is completely opened (S107), whereupon the

door.motor Ml is deenergized (S108).

The above sequence brings the disc in the
magazine 3 to the position opposed to the disc inlet,
and opens the door 41.

Next with reference to FIG. 50, the loading

- motor M2 for the insertion-discharge means is

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

(S110). Now the disc has advanced from the position D4
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to the position D3 in FIG. 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
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
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 timer is set (S113), and an inquiry is made

‘as to whether the first to sixth sensors SEl to SE6

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
given to step S114, and the fifth or sixth sehsor
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

as ‘it is without withdrawal of the disc, lapse of 10
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secénds is detected (S116), whereupon the disc
loading procedure of FIG. 40 follows to accommodate
the disc in the magazine 3 again. .

When step S114 is answered with "YES," the
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
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
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.

Accordingly, the door 41 remains open within-
10 seconds after the removal of the discharged disc,
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

of disc ejection. A 0.5-second period of time is
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set by steps S125, S126 ss as to reliably bring thé'
kick-out member to its retracted limit position. -
Disk Checking (see FIGS. 53 to 55)

.As previously stated, whether a disc is

present or absent in the magazine 3 is written in

the nonvolatile memroy 210 of the microprocessor 200

for every number oﬁ disc holding groo&e 31, whereas

if the data of the memory 201 is brokeq for one cause
or another, troubles will develop in the subsequent
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 following disc checking function to prepare new
correct aata and store the data in theaﬁemory 201.

To judge wﬁether the data-in the memory 201
is normal, a storage area for error detection data
is provided in the nonvolatile ﬁemory 201 to check
the error détection data for chahges every time a
disc is inéerfed or dischafged.

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.

First with reference to FIG. 53, the magazine
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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

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
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(S140). Step S141 then follows.

In the case where no disc is found in the
position opposed to the plgying'means'Q; £he sevenéh
sensor SE7 does not.become off, so that upon lapse of
4 seconds (S138), "0" meaning absence of disc is
wriﬁten to‘the table of FIG. 35 at the poéition of
number of the groove 31 opposed to the playing means
9 (S139).

The playing side loading motor M4 is then
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
is deéneréized (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
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 6la, 62a

.

.and for the seventh sensor SE7 to ckeck the presence
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or absence of disc, and '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.
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
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 the disc remains as

transported to the disc insertion-discharge means or
the playing means 9. Further while the @evice is
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
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

- to turn on the power'supply, the‘clamping motor M5 is
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rotated counterclockwisé, i.e., in thé unclamping
diréction (8150), and is thereéftef stopped (SiSZ)
after complete unclamping is détected (8151) from a
signal from the switch SWB.

Next, the playing side loading motor M4 is

rotated 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
of the 0.5—second timer (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
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
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

data in' the nonvolatile memory 201 is normal, for
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exémple, to check whether a disc has Béen forcibly
inserted during a power failuré; an inquiry is made
as to whether the rotatable door 41 is completely
cloéed with reference to the signal from the switch
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
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-
volatile memory 201.

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

After complete closing of the door 41 is -
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‘detected (S167), the door opening—closf;g.motor Ml is

halted (S168).

©  Subsequently, the loading motor M2 for the

means 4 is rotated clockwise, i.e., in the direction of

transport 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

motor M2 is stopped (S173) as seen in FIG. 59. The

" kick-out member 7 is thus brought to its retracted

limit position, i.e., ifs ini@ial position.

. The magazine rotating motor M3 thereafter
rotates to rotate the maéazine 3 rightward (Si74),
followed by an inquiry as to whether the switch SW5 has
become off (S175). 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
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

(S180). 1If the power supply is turned on the first
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time, the magazine 3 rotates about 1 turn. When the
movement of the groove 31, No. 24 to the position
opposed to the disc insertion-discharge means 4 is

detected (5181), the speed of rotation of the magazine

. 31is changed to the low speed (S182).

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).

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
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
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

stored before.energization is brought to the position
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opposed to the means-4 as shown in FIé. 60.

Thus, the processor detects the groove 31,
No. X-1 as brought to the poSitioh opposed to ther
means 4 by the rotation of the magazine 3 (S186).
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'FI#. 62, the disc check flag
is thereafter checked as to whether it is set to

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

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

X, the initialization procedure upon Supply of power
is comp;eted. _

When'the.disc check flag is found to be
set to ;l“ 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-
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
counﬁerclockwise, i.e., in theé unclamping direction

(S193), followed by- detection of unclamping- (S194)
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and thereafterlby stopping of the motor M5 (S195) as
shown in FIG. 63. :

Subsequently, the playing side loading
motor MQ is rotated clockwise, i.e., in the direction
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.

- 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
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
e meéning presence of disc is wfitten to the table
at the posiﬁion of number of the groove 3l.in whiéh
the disc was present (S200).

The magazine rotating motor M3 is then

driven to rotate the magazine leftward at the high

speed (S201). A signal from the count seﬁsor SE8
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" indicates that the groove 31 immediately before No. X

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)
when the groove 31, No. X is positioned as opposed to
the means 4 (3204); |

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
is off, opéosed_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_

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
constituting the disc calendar is turned on, flickered

and turned off to indicate the following meanings.

(1) Disc number and number surrounding disc contour on

This means that the disc of the number
concerned is accommodated in the magazine.

(2) Disc nuhber flicker and number surrounding disc
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contbﬁr on
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/
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CLOSE button 25 is depressed with the disc No. 4

specified (S281). When the answer is "YES," the disc

,nhmber 4 is flickered (5282), and the disc contour

surrounding the number is held on (5283). This enables
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
(s285), and the dise 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. .

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

~ 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 numbe: 4 and the disc contour

surrounding the number are turned off (S289, S5290).
If the answer is "YES," the disc number and the disc

contour surrounding the number are turned on (S291,
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S292), whereby the user can recognize presence of the

disc No. 4.
The same indication procedure as above is

executed in the case where discs with other numbers

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
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

. {(S8301). When the answer 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.
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

disc No. 7 is loaded wrong side out.
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The same indication procedure as above is
executed in the case wheré discs with other numbers
are played. |
3. Indication of State Involved in Change from STOP

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 ingquiry is made

as to whether a disc is accommodated in each disc

-holding groove 31 of 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
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
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 1l is turned on (S315), and the disc

contour surrounding the number is flickered (S3161;
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This 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
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
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
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

the disc is inserted.
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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.
2. The door 41 for opening and c¢losing the
slit 21 of the front panel 2 is closed by the spring

47 and 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
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
slidef 410 as moved iﬁ the door closing direction to.
the limit position of closing, .the subsequent operation
can not be effected while the door 41 as fully opened
i; detected by the disc engagement sensor switch SW3.
This provides a double méasure for preventing the
damage to the disc.

3. The size of discs can be detected by the
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.

4. The magazine 3 rotates in the direction
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in which the anglé of rotation needea is smaller.
This shortens the setting time.

5. The disc upper portion guide member 5 is
partiélly removable, so that the disc therein 'are
removable without removing the entire quide member
when the device is carried to the fepair shop, hence
convenience. '

6. Each ho}ding groove 31 of thelmagazine
3 is made to have a width for accommodating a single
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 pgftion at the outer
periphery of the magazine 3. With this siﬁple
cohstruction, the magazine'3'is rotatable with good

stability, with the disc prevented from jumping 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..
The width of groove bottom is made slightly 1arge;
than the thickness of the diSC'Df .The outer péripheral
portion of the disc can therefore be'sugpqrted almost

without any backlash; while the recorded area of the

 disc can be held out of contact with the groove-

defining wall.
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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
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
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

positioned in the magazine D, the 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
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 from each other to release the

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

returned from the playing means 9 to the mégazine 3
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after playing, the rollers 6la, 62a are moved toward
each other to hold the disc, and the disc D is thgre—
after released froq the turntable 922 and the claﬁp
93. Accordingly, the disc is held between the rollers
6la, 62a or between the turntable 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
or away from each other, ‘and the disé 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.

" 13. When a disc is to be played, a value

stored in the storage area A of the nonvolatile memory

201 is compared with a number specified by the user

with the number entry key arrangement 26 to determine
the direction of rotation of the magazine 3.
Acéordingly, the groove 31 accommodating the desiféd
disc can be quickly pdsitioned as opposed to the playing

means 9.

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

signal from the switch SWl indicates closing of the
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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
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.
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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 identificgtion'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
: —_—
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disc insertion-discharge means (4) or the playing means
(9) by rotating the magazine (3), the judging means
judgeé 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‘oflrotatiqn 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 collecﬁing the

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

Th1s Sheet Has Been Replaced
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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 Rep
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each othér, a first delivery device (6) for transferring
diécs between the disc insertion-discharge 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 1ﬁéertion-discharge means (4), the
control system being characterized in that the,sysfem
comprisés 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 élaim 4 which
éomprisés 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 diéc 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 groové (31) specified by
manipulating the input means is pésitioned as opposed to
the disc insertion-discharge mieans (4); door. operating

means for opening the door (4) in response to a

"manipulation signal from the input meéns, and disc

discharging means for checking whethef the disc is
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accommodated in the disc holding grbove (31) specified by
the input means with reference to.the data_stored in the
memory meéns 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
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the mégazine (3), disc insertion—discharge means (4) and
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.



