TITLE OF ,THE | NVENTI ON DI SC PLAYING DEVI CE FI ELD OF THE | NVENTI &R0 i %
'present i'nvention relates to a disc play- 5 ing device for accomyfgtat i ng
a phurality of discs havi ng data recorded thereon to play the desired disc,
of to take out the disc to outside and replace the disc by another disc.
BACKGROUND OF THE | NVENTI ON 10 Di sc playing devices of such
type already known include the one disclosed in Exam ned Japanese Pat ent
Publication HEl 2-172057. Wth reference to FIG 38 shomnng t he di scl osed
device, a magazine 201 is rotatably nounted on a shaft 15 202 provi ded

upright on a chassis 200. The nagazi ne
TITLE OF THE INVENTION

DISC PLAYING DEVICE

FIELD OF THE INVENTION
The present invention relateé to a disc play-
5 ing device fof accommodating a plurality of discs having
data recorded thereon to play the desired.disc, or.to
take out the disc to outside and replace the disc by
another disc.
BACKGROUND OF THE INVENTION
10 ‘ Disc playing devices of such type already
known include the one disclosed in Exaﬁined.Japanese'
Patent Publication HEI 2-172057.
With reference to FIG. 38 showing the disclosed
device, a magazine 201 is.rotatably mounted on a shaft
15 202 provided upright on a chassis 200. The magazine
201 is cylindrical, is closed at its top and bottom and
has a plurality of holding grooves 203 extending radial-
ly from its periphery toward the shaft 202 for accommo-
dating.discs D. A read-write unit 204 is provided close
20 to the path of rotation of the magazine 201, and a disc
movement controller 205 is disposed beside the unit 204.
The desired one of the discs D is withdrawn from the
magazine 201 and transported to the read-write unit 204

by the disc movement controller 205.
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201 'is cylindrical,.is closed at its top and bottomand has a plurality of
hol di ng grooves 203 extending radial- |y fromits periphery toward the
shaft 202 for accommo- dating discs D. Aread-wite unit 204 is provided
close 20 to the path of rotation of the nagazine 201, and a di sc novenent
controller 205 is disposed beside the unit 204. The desired one of the
discs Dis withdrawn fromthe magazi ne 201 and transported to the
read-wite unit 204 by the disc novenent controller 205. VWhen t he
specified disc Dis to be played,. the disc Din the read-wite unit 204 is

first withdrawn ther efr%we%nghgcgggcrrjp f‘égddisnct elsnet%agen%l%oy%dtzy t he
the disc D in the read-write unit 204 is first withdrawn
therefrom and accommodated in the magazine 201 by the
disc movement control unit 205.- Next, the magazine 201
5 is rotated about the shaft 202 to transport the holding
groove 203 containing the specified disc D to the
control unit 205. The control unit 205 withdraws the
disc D from the groove 203 and inserts the disc D
into the read-write unit 204. Thus, the disc D is
10 played. |
Examined Japanese Patent Publication HEI 4-
57248 discloses another disc playing device, manifestly
showing a mechanism by which discs are withdrawn from
or 1inserted into a magazine.
15 . With reference to.FIGS. 36 and 37 showing
the disclosed device, a disc magazine 610 is rotatably
mounted on a base chassis 600. Arranged outside the
path of rotation of the magazine 610 are two playing
portions 630, 630 and a single inlet-outlet portion 620.
20 The magazine 610 is cylindrical and has
in its outer peripheral pdrtion a plurality of grooves
611, 614 extending tadially toward the center of
roﬁation. The disc D can be acéommodated in an
upright position in the magazine 610 with its upper

25 and lower portions fitted in the grooves 611, 614.



di sc_ novenent control unit 205. Next, the magazine 201 5 I's rotated about
the shaft 202 to transport the holdlng groove 203 containing the specified
diisc D'to the control unit 205. The control unit 205 withdraws the disc D
frfom t he groove 203 and inserts the disc Dinto !the read-wite unit 204.
Thus, the disc Dis 10 pl ayed. Exam ned Japanese Patent Publication HE

4- 57248 di scl oses anot her disc playing device, manifestly show ng a
mechani sm by whi ch discs are withdrawn fromor.-inserted into a magazi ne. 15
Wth reference to FIGS. 36 and 37 show ng the di scl osed device, a disc

magazi ne 610 is rotatabliéW ﬁa@%g.og°§1€ ‘€§%§| fxgé f%?%@&p%i out si de _

the path of rotation of

its outer end with a cutout 612, in whlch a plate
spring 613 is provided as partly projected outward
therefrom.

5 The inlet-outlet portioﬁ 620 is provided
with a kick-out arm 621 pivotally movable in a veftical'
plane for kicking out the disc from tﬁe magaiine 610.
Each of the playing portions 630, 630 has a kick-out
arm 631 for kicking out the disc D to a playing set

10 position 633 and a kick-in arm 632 for kicking the disc
D from the playing set position 633 into the magazine
610, theée arms 631, 632 being each pivotally movable
in a vertical piane. |
When the disc D is pushed into the magazine
15 610 from outside the inlet-outlet portion 620, the
disc D is inserted into the mégazine 610 by being
guided by the grooves 611, 614. 1In the course of
insertion, the disc D moves over the plate spring 613
_ Sy depressing the spring, whereupon the spring 613
20 resiliently restores itself to prevent the disc D from
jumping out inadvertently.
ﬁhen a particular disc selected by the user
is to be played, the magazine 610 rotates to position
the selected disc as opposgd to the empty one of the

25 to playing portions 630, 630, and the disc D is kicked



portions 630, 630 and a single inlet-outlet portion 620. 20

The Tmagazine 610 is cylindrical and has in its outer peripheral portion a
plurality of grooves 611, 614 extending radially toward the center of
rétation. The disc D can be accommopdated in an upright position in the
magazi ne 610 with its upper 25 and |l ower portions fitted in the grooves
611, 614. -2- The | ower grooved portion 611 is fornmed at its outer end
with a cutout 612, in which a plate spring 613 is provided as partly

proj ected outward therefrom ' ' '

out by the kidk-oﬁt arm 631 to the playing position 633
of the playing portion 630. |
On completion of playing of the disc D, the
disc is kicked to the original position within the
5 magazine 610 by the kick—in'arﬁ 632.
| However, the disc playing device has the
following problems.
1. The magazine 610 has the grooves 611, 614 in
its peripheral portion and is closed at its top. The
lq magazine 610 is therefore large-sized, hea&y and
difficult to control for rotation. The grooves 611,
614 are also difficult to make.
2. With the latter conventional device, i.e.,
'the disc playing device of FIGS. 36 and 37, each groove
15 611 of the magazine 610 needs td be provided with the
plate spring 613 for preventing the disc D from jumping
out. This increases the number of components and
reqﬁires a cumbersome assembling procedure. The disc
D is likely to become damaged by forcible frictional
20 contact of the disc outer periphery with the platé
spring 613 every time the disc is inserted into or
withdrawn from the magazine 610.
° Further when the body of the device ‘is
subjected to an external impact, the disc will not be

25 effectively retained only by the plate spring 613 and



5 . The inlet-outlet portion 620 is provided with a kick-out arm
621 pivotally novable in a vertical plane for kicking out the disc fromthe
magazi ne 610. Each of the playing portions 630, 630 has a kick-out arm 631
fot kicking out the disc Dto a playing set 10 position 633 and a kick-in
arm 632 for kicking the disc D fromthe playing set position 633 into the
magazi ne 610, these arnms 631, 632 being each pivotally novable in a
vertical plane. Wien the disc D is pushed into the nagazi ne 15 610 from
outside the inlet-outlet portion 620, the disc Dis inserted into the
Mmeertion, the BRSCEEPRERbE Bhoriq MEYAAATE G Myto18 ByKBLRr BSSThiP the
spring, whereupggftggogp£gém%§§§;ine 610 within the device. “
3. With the conventional disc playing device
(FIGS. 36 and 37), it is likely that the user will
5 forcibly push the disd into the magazine Glb when the
disc is forced out from the magazine 610 by the kick-
out arm 621 and projected out from the device. An
excessive force will then acts between the kick-out
arm 621 and the disc, possibly causing damage to the
lq disc. |
SUMMARY OF THE INVENTION
An object of the present invention is to
provide a disc playing device which comprises a magazine
rotatably mounted on a base chassis and formed with
15 disc holding grooves, and a guide member mounted on the
base chassis and covering the magazine from above, the
magazine and the guide member forming a two-component
structure for holding discs so as to make the magazine
lightweight and easily controllable for rotation and
20 to render the disc holding grooves éasy to make.
Another object of the invention is to
provide a disc playing device of the type described
above wherein each of the disc holding grooves has an

intermediate portion lower than the outer portion

25 thereof so that the disc slides down the intermediate



20 -resiliently restores itself to prevent the disc D from junping out
|nadVerteptIy. When a particular disc selected by the user is to be played,
the magazine 610 rotates to position the selected disc as opposed to the
enpty one of the 25 to playing portions 630, 630, and the disc Dis

ki cked - 3- out by the kick-out arm 631 to the playing position 633 of
the playing portion 630. On conpletion of playing of the disc D, the disc

is kicked to the original position within the 5 magazi ne 610 by the
ki ck-in arm 632. ‘

portion of the groove under gravity when brought into

.the magazine, and is prevented from falling from the

magazine even when an impact acts on the body of- the

device although no plate spring is used to reduce the
5 number of components.

Another object of the invention is to provide
between disc insertion-discharge means and the central
portion of the magazine a pair of rollers and a kick-
out member for kicking out the disc from the magazine

10 toward the rollers so that the disé.is prevented from
becoming damaged even if the disc is inserted again
while the disc is being discharged or when the disc has
been completely discharged.

Another object of £he invention is to provide

15 between disc playing meaﬁs and the magazine a kick-out
member for kicking out the disc by a stoke length not
greater than the diameter of the disc for a pair of
rollers to hold the disc as projected from the magazine
and discharge the disc, the kick-out member further

20 being operable to restrain the magazine from rotation.
Thus, the object of the invention is to give the kick-
out member the two functions of transporting the disc
and lockiné the magazine.

Another object of the invention is to cause

25 a single slide plate to move the pair of rollers, which



However, the disc playing device has the follow ng problenms. 1. The
magazi ne 610 has the grooves 611, 614 in its peripheral portion and is
closed ‘at its top. The 10 magazi ne 610 is therefore | arge-sized, heavy
and difficult to control for rotation. The grooves 611, 614 are al so
difficult to make. 2. Wth the latter conventional device, i.e., the disc
pl ayi ng device of FIGS. 36 and 37, each groove 15 611 of the magazi ne 610
needs to be provided with the plate spring 613 for preventing the disc D
fromjunping out. This increases the nunber of conponents and requires a
cunber sone assenbling procedure. The disc D is likely to becone damaged by
forcible fricti8hgl PEOVidedigicresst thee PdicgdnguieAngernghbhg WATAZLAG, pl at e

toward or away from each other and also to pivotally
move é head mount assembly having.a turntable and a
frame, which provide the playing means, toward or way

5 from each other, the;frame being adapted to press the
dis; against the turntable.

With the disc playing device of the present
invention, the magazine is rotatably supported by a |
base chassis and formed with disc holding grooves, and

10 a guide member covering the magazine is fixed to the
base chassis. The guide member and the magazine provide
a two~-component structure for holding discs. Accord-
ingly, the magazine is made lightweight and easy to
control for rotation.

15 The disc_holding éroove has a length larger
than the diameter of the disc and an intermediate
portion which is lower than.its outer end at the outer
periphery of the magazine. When the disc is. inserted
into the magazine, the disc rolls down to the inter-

20 mediate portion under gravity and is accommodated in
the magazine. When the magazine rotates, the guide
member covering the discs prevents the disc from jumping
out inadvertently.

When the disc is to be taken out from the

25 magazine, the kick—-out member disposed inwardly of the



spring 613 every time the dISC Is inserted into or mnthdramn fromthe
magazi ne 610. Further when the body of the device is subjected to an
external inpact, the disc will not be 25 effectively retained only by the
plate spring 613 and -4- the top wall of the magazine 610 but is likely
to slip off fromthe nagazine 610 within the device. 3. Wth the .
conventii onal disc playing device (FIGS. 36 and 37), it is likely that the
user will 5 forcibly push the disc into the nagazine 610 mhen the disc is
forced out fromthe nmagazi ne 610 by the kick-

magazine pushes out the disc and transports the disc
until the disc is held between a pair of rollers. The
rollers rotate with the disc held therebetween to
discﬁarge the disc to outside the magazine. Even if
5 the disc is forcibly pushed into the magazine while the
disc is being discharged or upon completion of Qdis-
charge, the pushing force does not act directly on the
kick-out member or the disc because the disc is held
between the rollers which are slippable and further
10 because the take-out stroké length of the kick-out
member is shorter than the distance the disc is dis-
charged to outéide the device.
The distance the kick-out member moves until
the disc is held between the follers_during the trans-
15 port of the disc from the magazine to the playing
means is not greater than the diametér of the disc.
When the disc is held between the rollers, the kick-out
member engages in the bottom of the disc holding groove
to restrain the magazine from rotation. Accordingly,
20 the path of transfer of the disc remains unshifted by
external vibration until the disc is held between the
rollers.
In the playing means, a slide plate is formed
with cam grooves which have engaged therein the pair

25 of rollers, a head mount assembly having a turntable



out arm 621 and projected out fromthe device. An excessive force will then
acts between the kick-out arm 621 and the disc, possibly causing damage to
the 10-- disc. SUMMARY OF THE I NVENTI ON An object of the present invention
i g.to provide a disc playing device which conprises a nagazine rotatably
nmounted on a base chassis and forned with 15 disc hol ding grooves, and a
gui de nenber nounted on the base chassis and covering the nagazi ne from
above, the magazi ne and the guide nenber form ng a two-conmponent structure
for hol ding discs so as to make the magazi ne Iightmeight and easily

control | abl e for I on

to make. Anot hé'}“ aam&f %Pﬁeg??ﬁ%ﬁ% enéj%r lng Ui AU hiisAoves easy
the turntable. The rollers are moved toward or away
from each other and the head mount assembly and the
frame are pivotally moved under the control of the
5 slide plate, so that these movements can be controlled
easily. _
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view schematically
showing a disc playing device; |
10 FIG. 2 is a plan view schemgtically showing
the device;
FIG. 3 is a perspective view of a base chassis
and a magazine;
FIG. 4 is a perspective view of the magazine
15 as turned upside down; .
FIG. 5 is a diagram showing means for rotating
and positioning the magazine;
FIG. 6 is an exploded perspective view of a
disc upper portion guide member;
20 _ FIG. 7 is a perspective view of the bottom
side bf the guide member; |
FIG. 8 is a diagram for illustrating how a
disc rolls inﬁo the magazine;
FIG. 9 is an exploded perspective view of a

25 motor mount portion;



provj de a disc playing device of the type descri bed above wherein each of

the di sc hol ding grooves has an internedi ate portion

portion 25 t hereof so that the disc slides down the
pdrtion of the groove under gravity when brought into
prevented fromfalling fromthe magazi ne even when an

ower than the outer

i nternedi ate -5-

the magazine, and is
| npact acts on the

body of the device although no plate spring is used to reduce the 5

nunber " of conponents. Another object of the invention
di sc insertion-di scharge neans and the central

IS to provi de between

FIG. 10 is a plan view of the motor mount .

portionj

FIG. 11 is a plan view showing a motor before

it is mounted in place;

5 FIG. 12 is a perspective view

of a front panel;

FIG. 13 is a front view of a rotatable door;

FIG. 14A is a view in section

taken along the

line A-A in FIG. 13 and showing the door;

FIG. 14B is a view in section

taken along the

10 line B~B in FIG. 13 and showing the door;

FIG. 15 is a perspéctive view
driving the rotatable door;
FIG. 16 is a plan view of the
means;
15 ‘ FIG. 17 is a perspective view
delivery device; |
FIG. 18 is a perspective view
chassis and kick-out members;
| FIG. 19 is a perspeétive view

20 driving a slide member;

of means for

door driving

of a disc

of the base

of a system for

FI1G. 20 is an exploded fragmentary perspective

view of the slide member driving system;

FIG. 21 is a plan view of the

driving system;

FIG. 22 is a plan view showing the driving

25 system in operation;
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portion of the magazine a pair of rollers and a kick- out menber for
ki cking out the disc fromthe nagazi ne 10 toward the rollers so that the
disc is prevented from becom ng damaged even if the disc is inserted again
whfl e the disc is being discharged or when the disc has been conpletely
di scharged. Anot her object of the invention is to provide 15 bet ween di sc
pl ayi ng neans and t he nagazi ne a ki ck-out nenber for kicking out the disc
by a stoke length not greater than the diameter of the disc for a pair of
rollers to hold the disc as projected fromthe magazi ne and di scharge the
di sc, the kick-out nmenber_further, 20 ,beiqg operable to restrain the
magazi ne fromrotation. ThiS:; $helDH} scteb-Athd LilNgERaFoRTi &Nt BXGRDEST he
ki ck- out nenbe&eﬁpeféyodégggéiégu%(¥2jggﬂ5¥g¥;|ng t he disc
FIG. 24 is a view for illustrating an arrange-
ment for detecting an 8-cm disc;
5 FIG. 25 is a perspective view of a delivery
device included in playing means;
FIG. 26A is a plan view showing a disc while
it is being transported by rollers of the delivery
device of the playing means:;
10 o FIG. 26B is a plan view showing the disc as-
released from the rollers;
FIG. 27 is a perspective view of the playing
means;
FIG. 28 is an exploded perspective view of a
15 disc containing case and a clamp;
FIG. 29 is a perspective view of a head
mount assembly;
FIG. 30 is a perspective view showing the
rear side of the head mountlassembly:
20 FIG. 31 is a sectional view showing the head
mount assembly and the clamp.before the disc is clamped;
FIG. 32 is a sectional view showing the disc
as held by the mount assembly and the clamp;

FIG. 33 is a diagram for illustrating a disc

25 sensor in operation for the playing means;

-11~



and .l ocking the magazine. Another object of the invention is to cause 25

a single slide plate to nove the pair of rollers, which -6- are provided
bet ween the playi ng neans and the nmagazine, toward or away from each ot her
ahd also to pivotally nove a head nmount assenbly having a turntable and a
frame, which provide the playing neans, toward or way 5 from each ot her
the frame being adapted to press the disc against the turntable. Wth the
di sc playing device of the present invention, the magazine is rotatably
supported by a :

FIG. 34 is a plan view in section of a
modified magazine for accommodating discs;
FIG. 35 is a sectional view showing the disc
as kicked out by the kick-out member;
5 FIG. -36 is a perspective view of a conven-
tional device;
FIG. 37 is a sectional view of the conven-
tional device; and
FIG. 38 is a perspective view of another
10 ‘conventional device.
DETAILED DESCﬁIPTION OF EMBODIMENTS
| A disc playing device will be described
below from item to item. Mechanisms will be described
with respect to the construction, operation and
15 .advantages.
Brief Description of ‘Overall Device (see FIGS. 1 to 3
and 12)
The embodiment to be described is a device
for playing discs having sound signals recorded thereon
20 using a laser. While discs are available in two
different standard sizes, i.e., 12 cm and 8 cm in
diameter, the playing device is used specifically for
12-cm discs. However, the present invention is not
limited thereto but can be embodied as devices for

25 plaéing various disclike recording media.

-12-



base chassis and fornmed with disc hol di ng grooves, and 10 a gui de nenber
covering the magazine-is fixed to the base chassis. The gui de nenber and
t he magazi ne provi de a two-conmponent structure for hol ding discs. Accord-
ingly, the nmagazine is nade |ightweight' and easy to control for rotation.
15 - The disc holding groove has a length |arger than the
di aneter of the disc and an internediate portion which is |lower than its
‘outer end at the outer periphery of the nagazine. Wen'the disc is
inserted into the magazine, the disc rolls down to the inter- 20 medi at e
portion under gravity and is accommpdated in the nagazi ne. Wen the
magazi ne rotates, the guThe dsderlayingr ideyicee cdimprd spseaedisct he di sc
fromjunping out inadvertently. -
‘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
5 arranged outside the path of rotation of the magazine 3.
The insertion-discharge means 4 and the
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 playing device most compact.
10 The magazine 3 is adapted to accommodate 24
discs D in a radial arrangement. The insertion-
discharge means 4 has a delivery device 6 for inserting
the disc D into the magazine 3 from outgide and
discharging the disc D from the magazine 3 to outside.
15 The insertion and discharge of discs D, and
selection of playing and cessation of playing are
effected by manipulating an ON-OFF button 22, PLAY button
23, STOP button 24, open/close button 25 and 10 number
entry keys 26 which are provided on a front panel 2 of
20 the playing device shown in FIG. 12. For example,
when the disc to be played is selected by the user,
the magazine 3 is rotated tq transport the disc to the
‘position of the playing means 9, and a delivery device

6a provided for the means 9 delivers the disc to the

25 playing means 9.
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When the disc is to be taken out fromthe 25 nmagazine, the kick-out
menber di sposed inwardly of the -7- magazi ne pushes out the disc and
transports the disc until the disc is held between a pair of rollers. The
rallers rotate with the disc held therebetween to discharge the disc to
outside the nmagazine. Even if 5 the disc is forcibly pushed into the
magazi ne while the disc is being discharged or upon conpletion of dis-
charge, the pushing force does not act directly on the kick-out menber or
t he di sc because the disc is held between the rollers which are slippable

nd further
and furthe On completion 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.

5 With reference to FIG. 2, indicated at Ml to
M7 are drive motors for operating mechanisms to be
described below, at SW1l to SW8 switches for detecting
the position of completion of mechanism operations, at
SE1l to SE7 sensors: for detgcting the size and passage

10 of discs, and at SE8 a sensor for detecting the angle
of rotation of.the magazine 3. - The arrangement of
these components is shown in a plane.

Magazine 3 (see FIGS. 3 to 5 and 8)
The magazine 3 is in the form of a thick disk

15 prepared from synthetic resin by injection 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

20 with 24 disc holding grooves 31 arranged generally
radially at'a spacing. Each of the groqvés 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.

25 The number of disc holding grooves 31 is 24

-14-



10 . because the take-out stroke |length of the kick-out nenber is shorter
than the distance the disc is dis- charged to outside the device. The

di stance the kick-out nenber noves until the disc is held between the
rbllers during the trans- 15 . port of ‘the disc fromthe nagazine to the
pl'aying means is not greater than the dianeter of the disc. Wen the disc
Is held between the rollers, the kick-out nenber engages in the bottom of
t he di sc holding groove to restrain the magazi ne fromrotation.
Accordingly, 20 the path of transfer of .the disc remains unshifted by
external vibration until the disc is held between the rollers. In the

pl ayi ng means,for Ydadond anedivelonnedewibh, Conaor ooy es Wi ddy haye engaged
therein the pair
give the smallest possible outside diameter to the
magazine 3 while enabling the magazine to accommodate
as many discs as possible. HoweVe;, the number of
5 grooves 31 is not limited specifically.

Although the disc holding grooves 31 of the
present embodiment extend radially of the magazine 3,
these grooves 31 can be made to extend from the central
tubular portion 39 of the magazine 3, for example,

10, tangehtially of the portion 39 as seen in FIG. 34.
The "generally radial" arrangement of the grooves 31
mentioned above includés the'tangential arrangement
of FIG. 34.
Further.although the groove 31 is fofmed in
15 a plane perpendicular to the base chassis 1, the groove
may be formed as slightly inclined with respect to the
base chéssis 1. The disc will’then be accommodated in
a slightly inclined upstanding poSitibn, with the result
that the height of the disc accommodating portion can
20 be diminished.

The upber surface of the mégazine 3 is marked
with the groove numbers of No. 1 to No. 24 as arranged
counterclockwise adjacent to the respective grooves 31l.

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

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

-]15-



25 . of rollers, a head nount assenbly having a turntable and a frame
for releasably pressing the disc against the turntable. The rollers are
nmoved-toward or away from each other and the head nount assenbly and the
frame are pivotally noved under the control of the 5 slide plate, so that
t hese novenents can be controlled easily. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is a perspective view schematically showi ng a disc playing device;
10 FIG 2 is a plan view schematically show ng the devi ce;

lower than the bottom 3la of opened portion in the
outer peripheral wall of the magazine.
Over the entirellength of the groove 31, the
width of the groove 31 gradually decreases toward its
5 bottom and also toward the center of rotation of the
magazine 3. Fﬁrther over the entire length, the width
of the groove bottém is slightly larger than the
thickness of the disc. |
FIG. 4 shows the magazine 3 as it is viewed
lO' 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 groové 31 is in contact with the
groove botﬁom at a plurality of locations 3lb, 3lc,

15 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 disc rendered ffee of contact
with the groove wall.

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

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

-16-



FIG«3 is a perspect.ive view of a base chassis and a nagazi ne;
perspective view of the magazi ne 15

FIG 4is a
as turned upside down; FIG 5 is a

di_,agram show ng neans for rotating and positioning the magazine; FIG 6 is

an expl oded perspective view of a disc upper portion guide nmenber;

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

is a diagramfor illustrating how a disc rolls into the nagazine;

an expl oded perspective view of a 25 not or nount portion; -9-

10

15

20

25

D. Thus, the upper edge 3le at the upper end of the
groove 31 is made higher than the lowerest.portion of
the disc suppo;ting groove bottom by an amount
approximately corresponding to the radius of the disc,
and the:disc D can be supportéd with good stability
by being held by the edge 3le.

The annular eiastic member 30 preveﬁts the
disc D'from-prbducing an impulse noise that would océur
if the disc comes into direct contact with the tubular
portion 39 when rolling down the groove 31.

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

As seen in FIG. 5, the rib 34 rests on a
plufality of bearing rollers 12 arranged on a phansom
circle on the base chassis 1 which ciréle is concentric
with the magazine support post 10, whereby the position
of the maéaziné 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
prevented from lateral deflection. '

The magazine 3_is coupled to the motor M3,

which is provided for rotating the magazine, by two

-17-
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FIG.10 is a plan view of the nptor nount portion; FIG 11 is a plan view
show ng a notor before i.t is nounted in place; 5 FIG 12 is a
perspective view of a ffont panel; FIG 13 is a front view of. a rotatable
déar; FIG 14Ais a viewin section taken along the line AAAin FIG 13 and
showi ng the door; FIG 14Bis a viewin section taken along the 10 . line
B-Bin FIG 13 and showing the door; FIG 15 is a perspective view of nears
for driving the rotatable door; ’ :
double gears 310, 320 as shown in FIG. 5.
' The double gear 320 has a pinion 330 meshing
with the toothed ring 33 of the magazine 3 and a large
gear, the outer péripheral portion of which is formed
5 with two through holes 340, 340 diametrically opposed
to each other.
The aforementioned sensor (count sensor) SES8
is so provided on the base chassis 1 as to partly .:
cover the large gear of the double gear 320 from above
lq and below for counting the number of times the hole
34D'passes.'
When the double gear 320 rotates a 1/2 turn,
the magazine 3 -rotates by 15 deg, i;e., one pitch of
grooves 31.
15 As shown in FIG. 5, a lever 37 movable about
a pivot 37a over a specified range is mounted on the
base chassis 1 close to the path of revolution of the
contact plate 35 on the magazine 3. The lever 37 is
biased by a spring 38 and has a free end positioned
20 in the path of revolution of a protrusion 36 formed
on the contact plate 35. The detecting switch SW5 is
disposed in the path of movement of the lever 37.
The position where the contact plate 35 is attached

to the magazine 3 is so determined that when the lever

25 37 is pivotally moved by the contact of the free end
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FIG, 16 is a plan view of the door driving nmeans; 15 FIG 17
is a perspective view of a disc delivery device; FIG 18 is .a perspective
view of the base chassis and ki ck-out nmenbers; FIG 19 is a perspective
vi‘ew of . a  systemfor 20 driving a slide rrenber; FIG 20 is an expl oded
fragmentary perspective view of the slide menber driving system FIG 21 is
a plan view of the driving system FIG 22 is a pI an view showi ng the
driving 25 systemin operation; -10-
with the protrusion 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 insertion-
discharge means 4 to be described later.
5 ‘Upon the No. 1 groove 31 reaching the position
of the insertion-discharge means 4, one of the two
holes 340, 340 formed in the magazine driving double
gear 320 is at the position of the count sensor SES8.
When the switch SW5 for detecting the
-lq position of disc No. 1 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 the ON-OFF button 22 on the front panel
15 = 2 is pressed, 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 movement.
Disc Upper Portion Guide Member 5 (see FIGS. 1, 3 and
6 to 8) '
20 | A guide member 5 ié provided over the
magazine 3 for guiding_the upper portion of the group
of discs accommodated in the magazine.3.
The guide member 5 has a leg 50 at its center

and legs 51 at its outer peripheral portions, the legs

25 50, 51 projectihg downward. The leg 50 in the center
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FIG, 23 is a viewfor illustrating an arrange- nent for detecting a 12-cm
disc;, FIG 24 is a viewfor illustrating an arrange- nent for detecting an
8-cmdisc; 5 FIG 25 is a perspective view of a delivery
dévice included in playing neans; FIG 26A is a plan view showi ng a disc
while it is being transported by rollers of the delivery device of the

pl ayi ng neans; 10 FIG 26B is a plan view showing the disc as
rel eased fromthe-rollers; FIG 27 is a perspective view of the playing
nmeans; :

is fitted to the upper portion of the support post 10
mounted on the chassis 1 and extending through the
central tubular portion.39 of the magazine 3. The
peripheral legs 51 are fitted to and supported by guide

5 member support posts.ll projecting from the basel
chassis 1. The guide member 5 does not rotate.

With reference to FIG. 7 which is a perspec-
tive view showing the guide mehber 5 as turned upside
down, the member 5 has an annular guide surface 52 in

100 the form of a large circular-arc bottom surrounding
the central leg 50. The curvature of the circular-
arc guide surface 52 is approximately equal to the
curvature of the outer periphery of the disc D.

As shown in FIG. 8, the guide surface 52 of

15 the guide member 5'covers-the disc D in the magazine
3 and is positioned close to the upper portion of the
disc, so that the disc is'unlikély to fall from the

'magazine even if the playing device is moved or turned .
upside down_Qith.the disc accommodated in the

20 magazine.

Furthermoreé, the magazine 3 and the guide
member 5 provide a two-component structure for holding
the discs D, and thetmagazine 3 only is rotatable.
This makes the magazine 3 compact and lightweight.

25 The magazine 3 is therefore easy to control for
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FIG 28 is an expl oded perspective view of a 15 disc containing case and
a clanp; FIG 29 is a perspective view of a head nount assenbly; FIG 30 is
a perspective view showi ng the rear side of the head nount assenbly; 20
Fl.LG 31 is a sectional view show ng the head nount assenbly and the clanmp
before the disc is clanped; FIG 32 is a sectional view show ng the disc as
hel d by the nount assenbly and the clanp; FIG 33 is a diagramfor
illustrating a disc 25 sensor in operation for the playing neans;

2

rotation. Since the disc holdiﬁg grooves 31 need ta
be formed only in the magazine 5, the grooves 31 is
easy to make. |

As shown in FIG. 7, the annular groovelike

5 guide surface 52 of the guide member S has two guide
grooves 53, 54 extending radially of the member 5 and
spaced apart bylthe same angle as the angle between
the insertion-dischakrge means 4 and the playing means
9, i.e., by 135 deg about the central leg 50. Each

10 of the guide grooves 53, 54 has an open end inlthe side
edge of the guide member 5;

The guide grooves 53, 54 correspond to the.
respective positions of the insertion—discharge means
4 and the playing means 9, permittiﬁg delivery of the

15 disc to the magazine 3 at each positioh.

The guide member 5 has a generally triangular
cutout 55 extending from a peripheral portion thereof
toward the central leg 50 and provided with a removable
closure 56. The inner surface of the closure 56

20 serves as a guide surface 52a continuous with the guide
surface 52.

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

25 of the playing device, this enables the repairman to
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FIG 34 is a plan view in section of a nodified nagazi ne for accommodati ng
discs; FIG 35 is a sectional view showing the disc as kicked out by the
ki ck-out nenber; 5 - FIG 36 is a perspective view of a conven-.
ti.onal device; FIG 37 is a sectional view of the conven- tional device;
and FIG 38 is a perspective view of another 10 conventi onal devi ce.
DETAI LED DESCRI PTI ON OF EMBODI MENTS A disc playing device will be
described below fromitemto item Mechanisns will be described with
respect to the construction, operation and 15 advant ages.

promptly withdraw the discs, hand them over to the user
and carry the playing device only to the repair shop,
hence convenience in avoiding the possible trouble of
the disc becoming lost.

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

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

lq 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 of the door 41 is an insertion guide member 500,
in the rear of which is provided the device 6 for

15 delivering the disc to the magazine 3. These components
provide the disc insertion—discharge means 4.

The rotatable door 41 is prepared from
synthetic resin by injection molding, is in the form
of a vertically elongated hollow cylinder when seen from

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

To made the door 41 convenient to makef

25 the peripheral wall is omitted on the rear side.’
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Brief Description of Overall Device (see FIGS. 1 to 3 and 12) The

enbodi nent to be described is a device for playing discs having sound
signals recorded thereon 20 using a laser. Wile discs are available in
two different standard sizes, i.e., 12 cmand 8 cmin dianeter, the playing
device is used specifically for 12-cm di scs. However, the present invention
Is not limted thereto but can be enbodi ed as devices for 25 pl ayi ng
various disclike recording nedia. -12- The di sc playing device conprises
a disc ' -

The slit 42 has a length slightly greater .
than the diameter of the disc.
The slit 42 has a central bortionlof the
largest width over .a iength of about 15 mm as indicated
5 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 cléarance.
'Accordingly, even if the disc D passes through
the slit 42 in frictional contact with the slit defining
10 side walls, the contact occurs only at the peripheral
edge portion of the disc, with the signal bearing
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
15 insertion guide opening 510 of the insertion guide
member SOO to be described later are also shaped like
the slit 42 of the door 41 to hold the signal recorded
area out of frictional contéct with the side wall.
The rotatable door 41 has a pivot 44 projeét~
20 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 door has a circular-arc wall
plate 43 which usually faces toward the slit 21 of the

25 front panel 2 to close the slit 21. When the disc is
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accomodat i ng magazi ne 3 nounted on a base chassis 1 and rotatable in a
hori zontal plane, and disc insertion- discharge means 4 and di sc pl aying
means -9 which are 5 arranged outside the path of rotation of the nmagazine
3. The insertion-discharge neans 4 and the playing neans 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 playing device npbst conpact. 10 _ The
magazine 3 is adapted to accommodate 24 discs D in a radial arrangenent.
The insertion- discharge nmeans 4 has a delivery device 6 for inserting the
disc Dinto the magazine 3 from outside and discharging the disc D fromthe
magazi ne 3 to outside. 15 The insertion and di scharge of discs

D, and selectigh v Pdudvuh @d ag8enatyen, otnBl 8¥bPY;i &M fotatea
clockwise through about 60 deg by the door opening-
closing drive device 400 to be described later to
register the slit 42 with the slit 21 in the panel 2.

5 As shown in FIG. 14B, the door 41 has
stoppers 46, 46 projecting from the lower end thereof
for.regulating the anéle of rotation of the door by
coming into contact with a lug 27 on the front panel 2.

With reference to FIG. 16, a hook 45 extends

10' from the upper end of the door 41 integrally therewith.
Connected to the hook 45 are a spring 47 having a
small force-biasing the door in the closing direction
at all times, and a door openiﬁg—closing.drive device
400.

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

20 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 Mi, which is provided for opéning and closing

25 the door, is mounted on the guide member 5 for driving
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effected by mani pul ating an ON-OFF button 22, PLAY button 23, STOP button
24, open/close button 25 and 10 nunber entry keys 26 which are provided on
a front panel 2 of 20 t he playing device shown in FIG 12. For exanple,
when the disc to be played is selected by the user, the magazine 3 is
rotated tQ transport the disc to the position of the playing neans 9, and a
delivery device 6a provided for the neans 9 delivers the disc to the 25

pl ayi ng nmeans 9. -13- On conpletion of playing, the-disc is returned to
its original position in the magazine 3. ' :

the pinion 450 to move the slider 410.

When the slider 410 moves rightward in FIGS.
15 and 16, one end of the torsion spring 440 on the .-
slider 410 comes into contact with the hook 45 on the.

5 door 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 élosing direction.

When the slider 410 moves leftward, the
torsion spring 440 moves out of contact with the hook

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

15 The switch (fully closed door sensor switch)
SW1 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 leftward wheré the door
is fully closed, a projection 430 on the slider 410

20 actuates the fully closed door sensor switch SW1l to
stop the door opening-closing motor Ml. Alternatively
when the slider 410 is moved to a position where the
door is fully opened, the projection 430 actuates
the fully open door sensor switch SW2 to stop the motor

25 Ml.
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The mani pul ati on of  the buttons on the front panel 2 will be described
later. 5 Wth reference to FIG 2, indicated at M to M/ are
drive nmotors for operating nmechanisnms to be descri bed bel ow, at SWL to SWB
.switches for detecting the position of conpletion of nechani sm operations,
at SEl to SE7 sensors for detecting the size and passage 10 of discs, and
at SE8 a sensor for detecting the angle of rotation of the magazine 3. The
arrangenent. of these conponents is shown in a plane. Magazine 3 (see FIGS.
3 to 5 and 8) The magazine 3 is in the formof a thick disk 15 pr epar ed
fromsynthetic resin by.

portion 39 which is rot %} %?ﬁﬁﬂﬁﬁgn gégg sgBBoF iﬂ%%t*ﬁ@ bﬁﬁ%g LBPFgﬁ{

rotatable door 41 are not interconnected by a rigid
body, but the torsion spring 440 is provided for
opening the door 41, and the spring 47 of lower force
5 acts to close the door 41. Should the slider 410 moves

with the disc held in the door 41, causing the spring
47 to exert its force on the door 4l.in the closing
direction, the door 41 stops rotating with the disc
engaged therein without breaking the disc since the

lq spring 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 és fully

15 opened.

As stated above, the slider 410 and the
door 41 are not interconnected by a rigid body., but are
merely connected by the torsion spring 440, so that
the slider 410 is likely to move in the door closing

‘20 direction tolactuate the fully closed door Sensor
switch SWl, with the disc engaged in the door 41. 1In
view of this likelihood, the subsequent movement is
not effected while the switch SW3 is detecting the
door in the fully opened state to ensure improved

25 safety.
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on the base chassis 1. The nagazine 3 is fornmed in its upper surface 20

wi th 24 disc hol ding grooves 31 arranged generally radially at a spacing.
Each of the grooves 31 has an outer end which is opened in an outer

peri pheral] wall of the magazine 3, and a base end term nating at the
tubul ar portion 39. 25 The nunber of disc hol ding grooves 31
Is 24 -14- for reasons involved in design, that is, in order to give the
smal | est possi bl e outsi-de dianeter to the nmagazine 3 while enabling the
magazi ne to acconmmodat e '

Close to the door 41 in the rear'théreof,_
the aforementioned insertion guide member 500 is
fixédly provided to extend from the chassis 1:to the
guide member 5.

5 As seen in FIG. 17, the insertion guide
member 500 comprises two plates 520, 530 interconnected
at each of.their upper 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 openiné

10. 510 which is shaped not £o contact the signal recorded
~area of the disc.

The plates 520, 530 are each formed with
four cutouts 550 in opposed relation with the other.
The cutouts are formed in corresponding relation with

15 the respective positions of the first to fourth sensors
SEl to SE4 ‘ﬁmong the six sensors SEl to SE6 for
detecting the size of discs, permitting the passage
éf sensor beams therethrough.

Disc Delivery Device 6 (see FIGS. 2, 8 and 17 to 22)

20 The delivery device 6 is disposed behind the
insertion guide member 500.

The device 6 comprises a pair of rollers 61,
62 arranged close to the member 500 for transporting
the.disc D as held therebetween, and a kickjout member

25 7 slidably provided on the base chassis 1 in the rear
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as many di scs as possible. However, the nunber of 5 . grooves 31 is not

limted specifically. Although the disc holding grooves 31 of the present
enbodi nent extend radially of the nagazine 3, these grooves 31 can be nade
to extend fromthe central tubular portion 39 of the namgazine 3, for
exanpl e, 10. tangehtially of the portion 39 as seen in FIG 34. The
"generally radial" arrangenent of the grooves 31 nentioned above includes

t he tangential arrangenent of FIG 34. Further although the groove 31 is
formed in 15 a plane perpendicular to the base chassis 1, the groove nay
be fornmed as slightly inclined with respect to the base chassis 1. The disc
wi-ll then be atEobhBdEerters &l s|¢yihoyn d& FA6d Gpdeanbinlipsspiton, with

the result
the disc D from the magazine 3 toward the rollers 61,

62.
As shown in FIG. 17, the two rollers 61, 62
5 have shafts 601, 602 projecting from their upper and
lower ends and rotatably supported by support members
63, 64, respectively. The roller support members 63, 64
are fixedly provided and extend from the base chassis
1 to the guide member 5.
lq The left roller 61 shown in FIG. 17 is held
in é fixed positibn where the roller contacts the
surface of the disc passing through the center of width
of the insertion guide opening 510 of the.insertion
_guide member 500, and carries a drive gear 67 at its
15 lower end.

The other roller 62 has its shaft 602 loosely
fitted in a cutout 65 in each end of the support
member 64 so as to be movable toward or away from the
roller 61 of the pair, and is biased toward the roller

20 61 by a spring 66 into contact with the roller 61 at
ali times.

The cutout 65 of the roller suppbrt-member
64 has a side opening with a width which is smaller
than the diameter of the shaft 602, preventing the

25 roller shaft 602 from slipping off.
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that the height of t.he disc accommodating portion can 20 be di m ni shed.
The upper surface of the magazine 3 is marked wth the groove nunbers of
No. 1 to No. 24 as arranged countercl ockwi se adjacent to the respective
grooves 31. As shown in FIG 8, the bottomof the groove 25 31 has a

| engt hwi se m ddl e portion 31c which is 5 mm - 15- | ower than the bottom
3la of opened portion-in the outer peripheral wall of the magazine. Over
the entire length of the groove 31, the width of the groove 31 gradually
decreases toward its '

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

5 piece 51 projecting upward‘from its rear end and movable
into the bottom slit 32 of the magazine 3 to kick out
the disc toward the rollers 61, 62, and a guide slot 72
formed in its front portion and orthogonal to the
direction of sliding movement of the member 7.

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

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

15 insertion-discharge side loading motor mounted on the
base chassis 1, and a gear train 700.coupled to the
motor M2 and including a double gear 730 at a downstream
position of the train. Tﬁe dodble gear 730 has a large
gear 710 meshing with the gear 67 at the lower end of

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

25 and the gears included in the mechanisms of the
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5 _bottomand also.toward the center of rotation of the magazine 3.

Further over the entire length, the width of the groove bottomis slightly
| arger than the thickness of the disc. FIG 4 shows the magazine 3 as it is
vi ewed 10 fromthe rear side thereof. The groove 31 is partly fornmed
with a slit 32 extendi hg through the bottomwall of the nmagazine 3. As seen
in FIG 8, the disc Das fitted in the holding groove 31 is in contact with
the groove bottomat a plurality of |ocations 31b, 31lc, 15 31d and 3le,
where the outer peripheral portion of the disc bearing no'signal is held,

wher eby the diég%%g?iggﬁgg&i%n 5;%3% yltlh%‘é c2Q¥ gg{gg}\llmgfﬂc t%géihnthe si gnal

bearing surfac I SC ren rée Oof conta e groove wal |
' As seen in FIG. 20, the intermediate gear 740

and the control gear 73 are rotatably fitted in a
cavity 13 formed in the base chassis 1. The cavity 13
5 éomprises a small circular recess 15 having the inter-
mediate gear 740 fitted therein, and a large circular
recess 14 continuous with and partially lapped over the
recess 15 for the control gear 73 to fit in. |
Attached to the underside of the intermediéte
10 gear 740 is a latch plate 750 rotatable with the gear
740 when free of load or élipping relative to the gear
740 when subjected to a load. |
A rotation restrainihg lug 760 having a
downwardly bent outer end and an arm 770 laterally
15 extend in a V-shaped arrangement from the outef periph-
ery of the latch plate 750.
The small circular recess 15 formed in the
base chassis 1 and having the intermediate gear 740
fitted therein 1is provided with an arcuate aperfture
20 16 having the bent end of the restraining lug 760
fitted therein loosely. The lug 760 is revolvable by
an amount corresponding to an allowance included in
thé aperture.
The arm 770 is positioned inside the large

25 circular recess 14 having the cqntrol gear 73 fitted
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20 | An annul ar elastic menber 30 is fitted to the upper end
outer periphery 31e of the central tubular portion 39 of the nmagazi ne 3.
The vertical height H-fromthe | owest portion 31c of the bottom of the
groove 31 to the upper edge of the elastic nenber 30 is about 25 6 cm and
approximately equal to the radius of the disc D. Thus, the upper edge
3le at the upper end of the groove 31 is nmade higher than the |owerest
portion of the disc supporting groove bottom by an anount approxi mately
corresponding to the radius of the disc, 5 and the disc D can be
supported with good stability by being held by the edge 3le.

therein.

The control gear 73 has a toothed portion 76
along part of its periphery and cutouts 74, 75 extend-
ing from opposite ends of the toothed portion 76 along

5 this portion 76 toward each other to give resiliency
to opposite sides of the toothed portion 76.

The pin 77 fitting in the guide slot 72 of the
kick-out member 7 is provided on the upper side of the
control gear 73, the underside of which is provided

10 with contact pieces 78, 79 close to the outer periphery
of the.gear and to the respective cutouts 74, 75.

With reference to FIGS. 19 and 21, the-
insertion~discharge side loading motor.MZ operates when
the disc is to be accommodated in the magazine 3,

15 rotating the double gear 73 in a direction to draw the
disc inward.

- The intermediate gear 740 meshing with the
small gear 720 of the double gear 730 rotates counter-
clockwise to rotate the control gear 73 clockwise and

20 move the kick-out member 7 rearward. (FIG. 21 shows
the kick-out member in a retracted position.)

The latch plate 750 beneath thé intermediate
gear 74 rotates to follow the counterclockwise rotation

of the intermediate gear 740 until the bent end of

25 the rotation restraining lug 760 strikes on an end of
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The annul ar el astic nenber 30 prevents the disc D from produci ng an i nmpul se
noi se that would occur if the disc cones into direct contact with the
tubul ar 10 portion 39 when rolling dowmn the groove 31. As shown in FIG
4, the bottom of the nagazine 3 has a drivingly rotating toothed ring 33
and an annular rib 34 concentrically with the nmagazine, and a contact plate
35 for detecting the rotated 15 position of the nagazine 3. As seen-in
FIG 5, the rib 34 rests on a plurality of bearing rollers 12 arranged on a
phansomcircle on the base chassis 1 which circle is concentric with the
magazi ne support post 10, whereby the position 20 of the magazine 3 is
_ determ ned w tthe esparite apareudiedepoirbacof Lhei ghhergvpbdn t biwe comt et
tubul ar portion ' :
mediate gear 740 only further rotates.
With the retraction of the kick-out member
7, the pushing piece 71 on the member 7 moves out from
"5 the disc holding groove 31 of the magazihe 3, rendering
the disc insertable into the holding groove 31 free of
trouble.
After the kick-out member 7 has reached the
limit position of its retraction, the double gear 730
10 continues to. rotate, causing the fixedly positioned
roller 61 to rotate continuocusly 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 SEl1 to SE®6
15 to be described later, i.e., 0.5 second thereafter
in the case of the present embodiment. As shown in
FIG. 8, the disc reaches the inner portion of the
holding groove 31 of the magazine 3 upon moving past
the rollers 61, 62, such that the disc falls into the
20 groove 31 the momemt it leaves the rollersnsl, 62.
With reference to FIG. 8, the distance A the
disc rolls along under gravity is greater than the
distance B between the disc falliqg into the groove 31

and the roller 61.

25 Although the intermediate gear 740 continues
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39 fitting to the support post 10, the magazine is prevented from|ateral
defl ection. The nagazine 3 is coupled to the notor M3, 25 which is

provi ded. for rotating the nmagazine, by tw -17- doubl e gears 310, 320 as
shown in FIG 5. The double gear 320 has a pinion 330 neshing with the
toothed ring 33 of the magazine 3 'and a | arge gear, the outer peripheral
portion of which is fornmed 5 with two through hol es 340, 340

di anetrically opposed to each other. The aforenenti oned sensor (count
sensor) SE8 .

rotating while the double gear 730 is in rotation, the
cutout 74 of the control gear 73 is opposed to the
intermediate gear 7@0 upon the kick-out member 7
réaching its retracted limit position as shown in FIGS.
5 19 and 20, permitting the intermediate gear 740 to
rotate.idly without delivering its torque to the gear
73. This obviates the possible damage to the meqhanism.
When the disc ;s to be discharged from the
magazine 3 toward the rollers 61, 62, the insertion-

10 discharge loading motor M2 rotates in a direction
opposite to the above, rotating the double géar 730
counterclockwise to rotate the rollers 61, 62 in such
direction as to discharge the disc as shown in FIG. 22.

The inﬁermediate gear 740 rotates clockwise

15 along with the latch plate 750, causing the arm 770 to
kick the contact piece 78 on the underside of the
control gear 73 to rotate the gear 73 counterclockwise
slightly.

The slight counterclockwise rotation of the

20 control gear 73 meshes the toothed portion 76 of the
gear 73 with the intermediate gear 740, which in turn
drives the control gear 73 counterclockwise.

Although the latch plate 750 beneath the
intermédiate gear 740 rotates, following the clockwise

25 rotation of the gear 740, the plate stops rotating
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I's so provided on the base chassis 1 as to partly cover the | arge gear of

t he doubl e gear 320 from above 10
times the hole 340 passes.

magazine 3 rotates by 15 deg, i.e., one pitch of grooves 31. 15
As shown in FIG 5, a lever 37 novabl e about a pivot 37a over a specified

range i s nounted on the base chassis 1 close to the path of

and bel ow for counting the nunber of
When the doubl e gear 320 rotates a 1/2 turn,

t he

revol uti on of

the contact plate 35 on the nagazine 3. The lever 37 is biased by a spring
38 and has a free end positioned 20 in the path of revolution of a
protrusion 36 fornmed on the contact plate 35. The detecting_switch SW is
di sposed in t hBPpAt khefbanl eprthtohfthehaqtardong¥estraining 760 -

10

15

20

25

coming into contact with 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 iﬁto the bottom slit 32 of the magazine 3 to
kick out the disc in the groove 31 until the disc is
nipped by the rollérs 61, 62. (FIG. 22 shows the.kick—
out member 7 in a kiékout completed position, while
FIG. 35 shows the path of movement of the disc D.)

Upon the delivery of the disc to the rollers.
Gi, 62 by the action of the kick-out member 7, the
cutout 75 of the control gear 73 is opbosed to the
intermediate gear 740, whereby the rotation of the
control gear 73 is discbntinuea. The intermediate
gear 740, although continuously rotating, causes no
damage to the mechanism.

When the disc D has moved past the rollers
61, 62, the disc seﬁSors to be described later function
to stop the loading motor M2.

When the disc is to be accommodated in the
magazine 3 again, the loading motor M2 operates to
rotate the double gear 730 clockwise and rotate the

roller 61 in the disc drawing-in direction.
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The_ position where the contact plate 35 is attached to the magazine 3 is so
determ ned that when the |ever 25 37 is pivotally noved by the contact of
the free end -18- with the protrusion 36 of the plate 35, actuating the
switch SWo, No. 1 disc holding groove 31 of the magazine 3 will be opposed
to the disc insertion- discharge neans 4 to be described later. 5

Upon the No. 1 groove 31 reaching the position of the i.nsertion-discharge
nmeans 4, one of the two holes 340, 340 forned in the nagazine driving
doubl e gear 320 is at the position of the count sensor SES8:.

The intermediate gear 740 meshing with the
smgll gear 720 of. the double gear 730 rotates counter-
clockwise. At this time, the latch plate 750
.rotating counterclockwise with the intermediate gear

5 740 kicks the contact piece 79 on the underside of
the control gear 73 with its .arm 770, slightly rotat-
ing the control gear 73 clockwise to mesh the toothed
portion 76 of the gear 73 with the intermediate gear
740.
lQ The same operation as described above there-
after follows. |

The switch SW4 for detecting the retracted
position of the kick-out member 7 is provided for the
insertion-discharge side.in corresponding relation

15 with the retracted-position'of the mehber 7. While
the kick-out member 7 in its retracted position is
not detected by the switch SW4, the magazine rotating
motor M3 reméins unenergized. This prevents the
rotation of the magazine 3 with the pushing piece 71 of
20 the kick-out member 7 fitting in the slit 32 of the
magazine as shown in FIG. 35.
_ Motor Mounting Structure (FIGS. 9 to 11)

The insertion-discharge side loading motor

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

25 support plate 18 provided inside a side wall 100 of
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Mhen-fhe swtch SWob for detecting the 10 position of disc No. 1 and the
count sensor SE8 have functioned at the same tinme, the No.1 groove 31 as
positioned for the insertion-discharge neans 4 is detected. Wien the ON-OFF
button 22 on the front panel 15 2 is pressed, the magazine 3 is
invariably so rotated as to bring the No. 1 groove 31 to the position
opposed to the neans 4, followed by the subsequent novenent. Disc Upper
Portion Guide Menber .5 (see FIGS. 1, 3 and 6 to 8) 20 A gui de
nmenber 5 is provided over the magazine 3 for guiding the upper portion of
the group of discs accommpdated in the nagazine 3. The gui de nenber 5 has a
leg 50 at its &b@t bpse 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.
5 The plate 701 is formed with positioning
cutouts 702, 702, 703 and screw holes 704, 704.
The support plate 18 and the boss 17 on the -
base chassis 1 are provided with projections 180,
180, 170 fittable respectively in the cutouts 702; 702,
10 703 of the plate 701 when the motor shaft gear 780 is
in mesh with a gear 790 at an upstream énd of the gear

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

bores 181, 171 corresponding to the scew holes 704, 704.

Projecting from the side wall 100 of the
15 base chassis 1 is an interference piece 110 which
interferes with the plate 701 When the plate 701 is
to be positioned fprithe projections 180, 180 and
the screw bores 171, 181 immediately from thereabove.
Tﬁe upper ends of the projections 180 are
20 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 loading motor M2 and the gear 780 to the base

25 chassis 1, the plate 701 must be positioned as placed
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and legs 51 at its outer peripheral portions, the legs 25 50, 51
projecting downward. The leg 50 in the center -19- is fitted to the
upper portion of the support post 10 nounted on the chassis 1 and extendi ng
t'hrough the central tubular portion 39 of the magazine 3. The peri pheral
|l egs 51 are fitted to and supported by guide 5 menber support posts 11
projecting fromthe base chassis 1. The gui de nenber 5 does not rotate.
Wth reference to FIG 7 which is a perspec- tive view show ng the guide
menber 5 as turned upside down, the menber 5 has an annul ar guide surface
21N under the interference piece 110 sideWays.to clear
the piece 110 as illustrated in FIG. 11, with the
result that the motor gear 780 is brought into meshing
engagement with the gear 790 sideways. This obviates
5 damage to some teeth that would occur if the gear 780
is brought into striking contact with the gear 790
from above. |
The motor mounting structure is used for
mounting the other motors included in the present
10 embodiment.
Detection of Disc (FIGS. 23 and 24)
As shown in FIG. 23, the disc insertion-
‘discharge means 4 is provided with the six sensors
SEl, SE2, SE3, SE4, SES-and SE6 for detecting the size
15 and passage of discs. Each of the sensors comprises
a light-emitting element and a light-receiving element
which are arranged on opposite sides of the path of
movement of the disc and opposed to each other.
On the outer side éf the rollers 61, 62,
20 first to.fourth sensors SEl to SE4 are arranged.in a
vertical row. On the inner side of the rollers 61,
62, fifth sensor SE5 and sixth sensor SE6 are
arranged.

The first sensor SEl is located at a

25 position where the center of the 12-cm disc passes,
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10 the formof a large circular-arc bottom surrounding the central |eg 50.
Thé curvature of the circular- arc guide surface 52 is approxi mately equal
to the curvature of the outer periphery of the disc D. As shown in FIG 8,
the guide surface 52 of 15 t he gui de nenber 5 covers the disc Din the
magazine 3 and is positioned close to the upper portion of the disc, so
that the disc is unlikely to fall fromthe magazi ne even if the playing
device is noved or turned, upside down with the disc accommopdated in the 20
magazi ne. Furthernore, the magazine 3 and the guide nmenber 5 provide a

t wo- conponent structure for holding the discs D, and the nmagazine 3 only
is rotatable. FThesseetrd sensomdld v 3 Eoaiddonand ighghywehghard

frém'the upper portion of the 8-cm disc d3 when the
disc passes thrguéh the lower portion of path of
movement as seen in FIG. 24, the third sensor SE3 at
5 a position there the passage of the lower ends of

discs is detected, and the fourth sensor SE4 at a
position where the upper portion of the 12-cm disc
is detected. The fifth sensor SE5 is positioned
between the first sensor SEl and the third sensor SE3,

10 and the sixth sensor SE6 is positioned between the
second sensor SE2 and the fourth sensor SE4, the fifth
sensor SE5 and the sixth sensor SE6 being so positioned
that when the 8-cm disc passes appréximately through
the midportion of the path pf_travel of the 12-cm

15 disc, at least one of the fifth sensor SE5 and the
sixth sensor SE6 is able to detect the disc.

In the following description of operation,
the sensors SEl to SE6 become on upon transmission of
light.

20 *When disc is inserted

The user causes the disc to be nipped between

the rollers 61, 62.
Procesﬁre for deﬁecting 12-cm disc
(1) The first sensor SEl, whic¢h is on,

25 becomes off, and the loading motor M2 rotates to rotate
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25 ., The magazine 3 is therefore easy to control for -20- rotation.
Since the disc holding grooves 31 need to be fornmed only in the magazi ne 3,
the grooves 31 is easy to nake. As shown in FIG 7, the annul ar groovelike
5 gui de surface 52 of the guide nenber 5 has two gui de grooves 53, 54
extending radially of the nenber 5 and spaced apart by the sane angle as
the angl e between the insertion-di scharge neans 4 and the pl ayi ng neans 9,
i.e., by 135 deg about the central | eg 50. Each 10 of the gui de grooves
53, 54 has an open end in the side

the rollers 61, 62 as described above and draw the .
disc inward (FIG. 23, disc D1 to disc D2).
{2) The second sensor SE2 to the sixth
sensor SE6 are all turned off (detection of the'iZ-cm
5 disc (FIG. 23, D3).
(3) Thg first sensor SEl is turned on (by
the passage of the center hole of the disc), and'the
fifth and sixth sensors SE5, SE6 remain off.
(4) The fifth and sixth sensors SE5, SE6
10 are turned on, and the disc D roils into the holding
groove 31.
(5)'A short period of time after the fifth
and sixth sensors SES5, SE6 are turned on, i.e., 0.5
second thereafter with the present embodiment, the
- 15 loading motor M2 stops, and the door opening-closing
motor Ml is started to close the door 41;
The presence of the disc in the holding groove
31 is stored in the control unit to be described later.
Upon lapse of 0.5 second after the fifth
20 and sixth sensors SE5, SE6 are turned on, the loading
motor M2 is stopped, and the motor Ml is operated, in
view of the likelihood that the disc will siip relative
to the disc transport rollers 61, 62, and to avoid
the resulting objection that the rollers will stop

25 rotating with the disc held by the rollers 61, 62 and
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edge of the guide nenber 5. The guide grooves 53, 54 correspond to the
respective positions of the insertion-discharge neans 4 and the playing
means 9, permtting delivery of the 15 disc to the nagazine 3 at each
position. The guide nenber 5 has a generally triangular cutout 55 extending
froma peripheral portion thereof toward the central leg 50 and provi ded
with a renovabl e closure 56. The inner surface of the closure 56 20
serves as a guide surface 52a continuous.with the guide surface 52. Wen
the closure 56 is renoved, the discs can be taken out fromthe magazi ne 3
w t hout renoving the entire guide nmenber 5. In renedying malfunctions 25
-of the playi ngndetihee doblri $1enfibl bswedicoy efe raviosetguent operation.
Procesure for detecting 8-cm disc
(1)' As indicated at dl in FIG. 24, the
fourth sensor SE4 and the sixth sensor SE6 are turned
5 off, with the third sensor SE3 and the fifth sensor
SES on.
Alternatively as indicated at d2 in FIG. 24,
the third sensor SE3 and the fifth sensor SE5 are
turned off, with the fourth sensor SE4 and the sixth
10, sensor SE6 on.
Further alternatively as indicated at d3 in
FIG. 24, one or both of the fifth sensor SE5 and the
sixth sensor SE6 are turned off, with the third sensor
SE3 and fourth sensor SE4 on.
15 (2)' The loading motor M2 rotates in the
opposité direction to the above to rotate the ro;lers
61, 62 in the disc discharée direction.
(3)' The fifth sensor SE5 and the sixth
sensor SE6 are turned on.
20 (4)' The loading motor M2 stops. (The
8-cm disc is held nipped by the rollers 61, 62.)
If the 8-cm disc is reinserted in the state

of (4)', step (2)' is resumed through the above

25 detecting operation.
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-21- pronpt |y mnthdraM/the di scs, hand themover to the user and carry
the playing device only to the repair shop, hence conveni ence .in avoi di ng
t he possi ble trouble of the disc becomng lost. 5 Di sc
I'nsertion-Di scharge Means 4 (see FIGS. 2, 6 and 12 to 17) FIG 12 shows a
vertical slit 21 formed in the front panel 2 at its center for passing the
di sc therethrough. 10 : Di sposed in the rear of the S|It 21 in
the front panel- 2 is a rotatable door 41 for opening or
If the.user withdraws the disc in the state
of (4)' from.the rollers 61, 62, the first sensor SEl
is turned on, and the door opening-closing motor M1
is operated to close the door 41.
5 *Wﬁen disc is discharged
When the open/close button 25 to be described
later is Qressed, the disc D accommodated in the holding
groove 31 of specified number in the magazine 3 is
positioned as opposed to the location of the disc
10 insertion-discharge means 4 by the rotation of the
magazine 3, and the magazine stops. As already stated,
the delivery device 6 opérates to rotate tﬁe rollers
61, 62 in the disc discharge direction, and the kick-
out member 7 kicks out the disc into nipping engagement
15 with the rollers 61, 62.
(l).The third sensor SE3 and the fourth
sensor SE4 are turned off.
(2) The fifth sensor SEE and the sixth sensor
SE6 are turned on.
20 (3) The loading motor M2 stops. (The disc
| is held nipped by the rollers 61, 62.)
Next,
(1)' the first sensor SEl become on (when .

‘the disc is drawn off from the rollers 61, 62 by the

25 user).
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cl osi ng the slit. As 'seen in FIG 2, provided in the rear of the door 41 is
an i nsertion guide nenber 500, in the rear of which is provided the device
6 for 15 delivering the disc to the nagazine 3. These conponents provide
t*he disc insertion-di scharge neans 4. The rotatabl e door 41 is prepared
fromsynthetic resin by injection nmolding, is in the formof a vertically
el ongated hol | ow cyli nder when seen from 20 the front. of the panel as
shown in FIG 13 and has two plate nenbers 40, 40 in its center. A
vertically elongated slit 42 for the disc to pass therethrough is forned
between the plate nenbers 40, 40. To nmade the door 41 convenient to make,
25 the peripheral wall{3) dJie degrorpendngeglosing, moor ML is.
energized to close the rotatable door 41.
Alternatively,
(1)" the fifth sensor SE5 and the sixth sensor
5 SE6 are turned on (when the disc is pushed in in the
step of (3)).
(2)" The loading motor M2 'is energized to
rotate the roller 61 in the disc drawing-in direction
and accommodate the disc in the magazine 3.
10, when the disc is allowed to stand for a
predetermined period of time in the step of (3), the
loading motor M2 rotates in the disc: inserting
direction to re-accommodate the disc in the magazine.
When to be discharged, the disc is not
15 completely discharged to the outside of the rollers
61, 62 but is held nipped by the rollers 61, 62 as
described above. This eliminates the likelihood of
the disc rollingly falling through the slit 21 of the
front panel 2 and becoming damaged.
20 When the 8-cm disc is adapted to have 12-cm
size with use of a known annular adaptor (not shown),
the disc will of course be handled by the same
operation as for the 12-cm size disc.

Playing Side Delivery Device 6a (see FIGS. 2, 18 and

25 25 to 27)
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The slit 42 has a length slightly greater than the diameter of the disc.
The'slit 42 has a central portion of the largest width over a | ength of
about 15 mMmas indicated 5 at W is tapered fromthe central portion upward
and downward and has upper and | ower ends where the disc can be passed
al nost wi thout any clearance. Accordingly, even if the disc D passes
through the slit 42 in frictional contact with the slit defining 10 si de
wal I s, the contact occurs only at the peripheral edge portion of the disc,
with the signal bearing portion of the disc held out of contact with the
side As seen in FIGS. 25 and 27, the playing side
delivery.device'6a'is'provided for the playing means 9
for delivering the disc from the magazine 3 to the
playing meéns 9 or from the playing means 9 to the
5 magazine 3.
Like the delivery deviée 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 §ut the disc from the
10 magazine 3, a pair of transport rotatable rollers 6la,
62a for transporting the disc as 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
15 member 7a and the gear train 700a, control gear 73a,
latch plate 750a attached to the underside of the
intermediate gear 740a} etc.
As shown in FIG. 2, the switch SWé, which
is adapted to déﬁect the retracted position of the
20 kick-out member, is provided for the retracted limit
position of the kick-out member 7a. The magazine
rotating motor M3 remains unenergized unless the member
7a is detected by the switch, that is, unless it is

recognized that the member 7a is in its retracted

25 position and has not advanced into the magazine 3.
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wal | s and protected.fromdamage. The slit 21 in the front panel 2 and a
disc 15 I nsertion guide opening 510 of the insertion guide nenber 500 to
be described | ater are al so shaped like the slit 42 of the door 41 to hold-
the signal recorded area out of frictional contact with the side wall. The
rot at abl e door 41 has a pivot 44 project- 20 ing fromthe center of each
of upper and |l ower end plates and rotatably supported by a rib (not shown)
projecting fromthe rear side of the front panel 2. As shown in FIG 15,
the door has a circular-arc wall plate 43. mhich usual ly faces toward the

?ggf 21 of the 25 froqhuyaﬂ%k Ougomem 5th§é|t é&shlxyﬁglthe disc is

7la, which functionsin the same manner as the pushing
piece 71 already described with reference to the
disc insertion-discharge side delivery device.
5 More specifically, when the pushing piece 71la hés
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
IQ . for driving the.kick—out membér 7a, whereupon the
pushing piece 7la remains in the slit 32, preventihg
the magazine 3 from rotating inadvertently during
disc playing.
When the disc is to be delivered by one of
15 the delivery device 6a_and~the device 6 for the means
4, the other device may be electrically so controlled
that the pushing piece 71 or 7la of the kick-out member
.7 or 7a - of thereof is advanced into a bottom slit 32 of
the magazine to such an extent as not to project the
20 corresponding disc. The magazine 3 can then bel
prevented from inadvertently rotating during the
delivery of the disc to dmage the disc.
The difference between the playing side
delivery device Ea and the insertion-discharge side

25 delivery device 6 1is as follows. Of the two rollers
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to be inserted or discharged, the door is rotated clockw se through about
60 deg by the door opening- closing drive device 400 to be described | ater
to register the slit 42 with the slit 21 in'the panel 2. 5

shown in FIG 14B, the door 41 has stoppers 46, 46 projecting fromt
| oner end thereof for regulating the angle of rotation of the door by

comng into contact with a lug 27 on the front panel

FIG 16, a hook 45 extends 10 fromthe upper end of the door 41
integrally therewith. Connected to the hook 45 are a spring 47 having a
smal | force biasing the door in the closing direction at all tines,

door openi ng- c40Si g S It GRYIiER® 6 for the insertion-discharge

10,

15

20

25

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 61la, 62a are rotatably supported
at their upper and lower ends bf two support members
63a, 64a, which are pivotally movably supported in a
fixed position between the base chassis 1 and the
disc upper portion guide member 5.

The roller 6la carries at its lower end a
drive‘gegr 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, 64alare

biased by springs 60, 60, respectively, in such

As
he

2. Wth reference to

and a

directions that the rollers 6la, 62a are pressed against

each other.
The rollers 6la, 62a'have shafts 68, 69

projecting from the center of their lower ends and

'fitting in cam grooves 82, 81, respectively, which are
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400, 15 '~ The drive device 400 conprises a torsion spring 440
attached to a slider 410 which is horizontal - Iy slidable along the front
panel 2. The spring has one end engageable with the hook 45 on the door 41
i'n bearing contact therewith. 20 ' The slider 410 has a rack 420
extending in the sliding direction and neshing with a pinion 450. As shown
in FIG 6, the slider 410 and the pinion 450 are arranged on the guide
menber 5. The nmotor M, which is provided for opening and cl osing 25 t he
door, is nounted on the guide nenber 5 for driving -24-

formed in a slide platé 8 close to the-inner end
thereof. The slide plate 8 is provided on the base
chassis 1 and slidable on an extension of the path
of sliding movement of the kick-out member 7a.

5 _ As shown in FIG. 26, the cam grooves 81, 82
in tﬁe slide plate B8 have,as arranged from the kick-
out member 7a toward the playing means 9, parallel
portions 810, 820 close to each oﬁher, outwardly
slanting portions 811, 821 and pafallel poftions 81z,

10 822, the portions of each groove being 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
siide plate 8 moves away from the member 7a, the rollers

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

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

20 cam groove 85) and has a rack 88 along one side edge
thereof in the direction of sliding mévement.

The motor M5 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

25 downstream end thereof a gear 84 meshing with the‘rack.
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the pinion 450 to nove the slider 410. Wen the slider 410 noves rightward
inFIGS. 15 and 16, "one end of the torsion spring 440 on the slider 410
conmes into contact with the hook 45 on the 5 door 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. Wen the slider 410
noves | eftward, the torsion spring 440 noves out of contact with the hook
10 45 on the door 41, freeing the door 41 fromits biasing force and
permtting the spring 47 to rotate the door 41 in the closing direction,
I.e., counterclockw se, for the door wall plate 43 to close the slit 21 in
the front panedg?2.

Playing Means 9 (FIGS. 2 and 25 to 33)

With reference to FIGS. 27 and 30, the playin
meéns 9 comprises a case 91 for containing the disc

5 supplied from the magazine 3, and a head mount assembly

92 and a clamp 93 which are brovided on the respective
sides of the case 91 and movable toward each other
for rotatably clamping the disc inside the case.

As shown in FIG. 28, the disc containing

10 case 91 comprises a plate member 912 having a peripheral
plate 910 along three sides thereof other than a
disc inlet side, and a plate member 913 joined to the
plate member 910, and has a vertically elongated flat
form with an opening forméd in the disc inlet side.

15 . The case 91 has its openiné directed toward
the nip of the rollers 6la, 62a and positioned close
to the rollefs, is located above the path of sliding
movement of the slide plate 8 and is fixed to. the base
éhassis 1.

20 ' When the disc is contained in the cse 91,
the disc partly projects beyond the opening toward
the magazine 3, with a portion thereof.fitting in the
magazine 3.

The interiér of the éasé 91 has a small

25 allowance above and below the disc and in a direction
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15 ° The switch (fully closed door sensor switch) SW and swtch
(fully open door sensor switch) SW2 are arranged al ong the path of novenent
of the slider 410. When the slider 410 is noved | eftward where the door is
foully closed, a projection 430 on the slider 410 20 actuates the fully
cl'osed door sensor switch SWM to stop t he door opening-closing nmotor M

Al ternatively when the slider 410 is noved to a position where theé door is
fully opened, the projectioni 430 actuates the fully open door sensor switch
SW2 to stop the notor 25 M. -25-

orthogonal 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
5 the clamp 93 to enter the case therethrough, respec-
tively.
As shown in FIG. 30, the head mount asSembly
92 comprises the turntable 922 for drivingly rotating
the disc, disc rorating motor M6 for driving the
10, turntable 922, head mount 923 having a reading head,
and head sliding motor M7 for horizontally driving the
head mount 923 by means of a rack and a pinion.
The head mount assembly 92 has pivots 921,
921 projecting from oppositg sides of its upper end
15 and rotatably supported by the upper portion of the
case 91.
The head mount assembly 92 has two leg pins
924, 924 projecting from the lower end thereof and
slidably fitting in the head side opening-closing
20 cam grooves 83, 83 formed in the slider plate 8.
As shown in FIG. 28, the clamp 93 ccomprises
a frame 932 pivotably supported by pivots 931, 931 on
the lower portion of the disc containing case 91, and
the disk 933 incorporating a magnet as opposed to the

25 - turntable 922 and loosely fitted in the frame 932.
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As described above, the slider 410 and the rotatable door 41 are not

i nterconnected by a‘rigid body, but the torsion spring 440 is provided for
openi ng the door 41, and the spring 47 of |ower force 5 acts to close the
door 41. Should the slider 410 noves with the disc held in the door 41, )
causing the spring 47 to exert its force on the door 41 in the closing
direction, the door 41 stops rotating with the disc engaged therein w thout
breaki ng the disc since the 10 spring force is small. Further provided on
the rear side of the front panel 2 is the switch (di sc engagenent sensor

swi tch) SWB which cones into contact with the hook 45 of the door 41 for
detecting the door 41 asreuldpamk59320neBed. leg pin 934 projecting

from its lower end and slidabiy fitting in the clamp
opening-closing cam groové 35 formed in the slide
plate 8.

5 As seen in FIG. 27, the cam groove 85 and
the cam grooves 83, 83 pivotallly move the head mount
assembly 92 and the clamp 93 about the pivots 921 and 931
toward each other when the slide plate 8 slidingiy
moves toward the magazine 3, or move the assembly 92

10 and the clamp 93 away .from each other when the slide
plate 8 moves away from the magazine 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
15 clamp opening-closing groove 85 is so shaped as to
effect the following movement. The clamp 93 pivotally
moves in a direction to clamp the disc and reaches
a position where the disc is clemped between the clamp
and the turntable 922 at the center of internal width
20 | of the case 91 (state shown in FIG. 32). .The clamp
93 thereafter slightly pivotally moves toward the right
for the disc 933 to permit the rotation of the turn-
table while being attracted to the turntable 922.
With reference to FIG. 31, the turntable 922

25 is centrally provided with a conical projection 925
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As stated above, the slider 410 and the door 41 are not interconnected by a
rigid body, but are nmerely connected by the torsion spring 440, so that the
slider 410 is likely to nmove in the door closing 20 direction to actuate
tthe fully closed door sensor switch SWL,, with the disc engaged in the door
41, In view of this |ikelihood, the subsequent novenent is not effected
while the switch SWB is detecting the door in the fully opened state to
ensure inproved 25 safety. -26- Close to the door 41 in the rear

t her eof '

fittable in the disc hole, and the disk 933 of the
clamp 93 is‘formed with a conical recess 935 for the
projection 925 to fit in. The turntable 922 and the
disk 933 move toward the disc accommodated in the
5 case 91 as stated above to fit the conical projection
925 into the conical recess 935. At tﬁis time, the
hole defining edge of the disc slide along the
conical projection 925 of the turntable 922, and the
disc is pressed by the turntable 922, whereby the
10, the turntable 922 and the disc can be reliably
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
15 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 to play the disc D as clamped
in position is known and therefore will not be
20 described.
The rolle;s 6la, 62a are opened or closed,
that is, moved toward or away from each other, and the
disc is clamped by the turntable 922‘and the clamp 93
by the cam grooves 83, 83, 85 and the rollef opening-

25 j closing cam grooves 81, 82 in the following timing
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t he aforenmentioned insertion guide nmenber 500 is fixedly provided to extend
fromthe chassis | to.the guide nenber 5. 5 As seen in FIG

17, the insertion guide nenber 500 conprises two plates 520, 530

i'nt erconnected at each of their upper and | ower ends by an end pl ate 540.
Like the slit 21 in the door 41, the plates 520, 530 define therebetween a
di sc insertion guide opening 10 510 which is shaped not to contact the
signal recorded area of the disc. The plates 520, 530 are each fornmed with
four cutouts 550 in opposed relation with the other. The cutouts are forned
in corresponding relation with-15 the respective positions of the first

to fourth senspgs,SFh, !0 SR AWML A =S %286089% $eSELhd 0a SRS f Or

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 eaéh other to
5 relieve the disc of the pressure. When the disc D is
to be returned from the playing means 9 to the
" magazine 3 after playing, the rollers 6la, 62a are
moved toward each other to hold the disc, and the
-disc D is thereafter released from the turntable 922
10 and the clamp 93. Thus, the disc is held between the
rollers 6la, 62a or between the turntable 922 and the
clamp 93 always when to be delivered. The disc can
therefore be delivered reliably even if the playing
device should be inclined as by being lifted dufing
15 the delivery.

The rollers 6la, 62a are moved toward or
away from each other, and the disc is clamped by the
turntable 922 and the clamp 93 and released therefrom,
by the common slide plate 8 as described above.

20 This ensures reliable operation free of trouble that
would otherwise occur due to timing differences.

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

25 from the path of delivery of the disc at this time, so
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detecting the size of discs, permtting the passage of sensor beans

t heret hrough. Disc Delivery Device 6 (see FIGS. 2, 8 and 17 to 22) 20

The delivery device 6 is disposed behind the insertion guide nenber 500.
The device 6 conprises a pair of rollers 61, 62 arranged close to the
meriber 500 for transporting the disc D as held therebetween, and a ki ck-out
menber 25 7 slidably provided on the base chassis 1 in the rear -27-

of the rollers 61, 62 shown in FIG 8 for kicking out the disc D fromthe
magazine 3 toward the rollers 61

that the disc is rotatable free of trouble.

As shown in FiG. 27, the switch SW7 (clamping
completion switch) and the switch SW8 (unclamping
switch) are arranged along the path of movement of the

5 slide plate 8.

When the slide plate 8 advances toward the
magazine 3, a projecting piece 89 on the plate 8 is
detected by the clamping completion switch éw7 to
stop the clamping motor M5 until the disc is completely

10 clamped. .

' When the slide plate 8\retracts, the project-
ing piece 89 is detected by the.unclamping switch Sw8
to stop the clamping motor M5 until the disc ié
released from the clamp. |

15 Operation of Sensor SE7

As shown in FIG. 33, the seventh sensor SE7,
like those provided for the disc insertion-discharge
méans, is disposed close to the rollers 6la, 62a of
the delivery device 6a on the inner side of the

20 rollers.

The seventh sensor SE7 is disposed in a
position where the passage of disc D between the
rollers 6la, 62a can be detected and which is outward
from the disc as brought to tﬁe'inner portion of the

25 case 91l.
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62.,As showmn in FIG 17, the two rollers 61, 62 5 have shafts 601, 602
projecting fromtherr upper and | ower ends and rotatably supported by
support nenbers 63, 64, respectively. The roller support nenbers 63, 64 are
fi xedly provided and extend fromthe base chassis 1 to the guide nmenber 5.
10 The left roller 61 shown in FIG 17 is held in a fixed
position where the roller contacts the surface of the disc passing through
the center of width of the insertion guide opening 510 of the insertion
gui de nmenber 500, and carries a drive gear 67 at its 15 | ower end. The
other roller 62 has its shaft 602 |oosely fitted in a cutout 65 in each end
of the support
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 disc to the playing
‘poisition. If otherwise, the operation to be performed
5 next is not initiated.
Further when the 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
10" 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
15 those wherein the disc is'played as completely brought
out of the magazine.
Data is recorded on only one side of £he
disc, so that if the disc is accommodated in the
magazine 3 with the front side thereof facing toward
20 the reverse direction, the signal reading head is
unable to read the data signal from the disc. If the
disc 'is loaded onto the playing means 9 with the wrong
side facing the head, the disc is detected as being

unreadable, whereupon the disc is returned to the

25 magazine 3.
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menber 64 so as to be novable toward or away fromthe roller 61 of the
pait, and is biased toward the roller 20 61 by a spring 66 into contact
with the roller 61 at all times. The cutout 65 of the roller support nenber
64 has a side opening with a width which is smaller than the dianmeter of
the shaft 602, preventing the 25 roller shaft 602 fromslipping off. -28-
Wth reference to FIG 18, the kick-out nenber 7 is provided on the base
chassis 1 and slidable fromthe support post side toward the position

bet ween

The disc returned is transported to the
position of the disc insertion-discharge means 4 by
rotating the magazine 3, whereupon the disc is |
discharged. This can be accomplished under the control

5 of the control unit to be_described later. In the

éase where a plurality of discs are sucéessively
played, the control unit can be caused to store the

. position of the reversely oriented disc D, such that
when the disc have been all played, the reverse disc

lQ 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 siit 21 in the center,

_ 15 display 28 at the left upper portion, see-through

window 29 at the right upper portioh, ON-OFF button 22,
PLAY button 23, STOP button 24, open/dlose button 25 and
ten number entry keys 26 in the form of ten key buttoné
bearing the numbers of 0 to 9 respectively.

20 The display 28 shows various indications in
accordance with different modes of the playing device.
The see-through window 29 is used for checking the
discs in the magazine 3 for the state of accommodétion
and rotation therethrough. With an illumination lamp

25 = (not shown) provided inside the device, the discs
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the rollers 61, 62. The kick out nmenber 7 has a pushing 5 piece 71
projecting upward fromits rear end and novable into the bottomslit 32 of
the magazine 3 to kick out the disc toward the rollers 61, 62, and a guide
sl'ot 72 fornmed in its front portion and orthogonal to the direction of
sliding novenent of the nenber 7. 10 The roller 61 fixedly
positioned and the kick- out nenber 7 has a conmon drive device 705 coupled
thereto. Wth referénce to FIG 19, the drive device 705 conprises the

af orenmenti oned notor M2 which is an 15 i nsertion-di scharge side | oading
notor nmounted on the base chassis 1, and a gear train 700 coupled to the
notor M2 and i ealiudi bg Palsdh &@eAs 130 prbdacdownskbeeaarpeskkEen: of the

train. The doubl e gear 730 has a | arge
The operations of various mechanisms effected
upon depressing front panel buttons will be described
briefly. The foregoing eight switches SW1 to SW8,

5 eight disc sensors SEl.to SE8 and seven motors Ml to M%
are electrically connected to a control unit (not
shown) inciuding a microprocessor and controlled
according to a program. _

In the following description, the number of
10, the disc is identical with the number assigned to the
corresponding disc holding groove 31 of the magazine
3. For example, the term "diéc No. 5" refers to the
disc accommodated in the disc holding groove 31 of
No. 5. |
15 The ON-OFF button 22 is turned on.
The magazine rotating motor M3 operates to
rotate the magazine 3 until the holding groove 31 No. 1
is brought to the position of the disc insertion-
discharge means 4.
20 *Playing disc-
There are two kinds of manipulation procedures,
i.e., procedure (1) and procedure (2).
Playing procedure (1)
The ten-key arrangement 26 is manipulated

25 to select the desired disc. For example, the keys 26
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gear 710 neshing with the gear 67 at the lower end of 20 the roller 61,
and a small gear 720 in nesh with an internediate gear 740, which in turn
is in mesh with a control gear 73. A pin 77 projecting fromthe control
gear 73 is slidably fitted in the guide slot 72 of the kick-out nmenber 7.
The gears of the.drive device 705 25 and the gears included in the
mechani sns of the -29- present enbodi ments are all made of synthetic
resin. As seen in FIG 20, the internediate gear 740 and the control gear
73 are rotatably fitted in a cavity 13 forned in the base chassis 1. The
cavity 13 .
"1l" and "4" are pressed to select the disc No. 14.
Next, the PLAY button 23 is pressed.
The magazine rotating motor M3 rotates to
transport the disc of the specified number to the
5 playing means 9.
By the operation previously described 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
10, of the magazine 3.
The direction of revolution of the disc is
so controlled that the angle of rotation needed is
smaller.
When the disc is to be revolved, the switches
15 SW4 and SW 6 detect the pushing pieces 71, 7la of
kick-out members 7, 7a of both the insertion-discharge
side delivery device 6 and the playing side delivery
device 6a, as positioned in their retracted positions.
If otherwise, the magazine rotating motor M3 remains
20 unenergized as previsouly described. This eliminates
the likelihood of the magazine 3 rotating with the
pushing pieces 71, 7a fitting in bottom slits 32 of
the magazine 3 to break the mechanism concerned.

Playing procedure (2)

25 The PLAY button 23 is pressed without
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5 conprises a small circular recess 15 having the inter- nediate gear 740
fitted therein, and a large circular recess 14 continuous with and
partially | apped over the recess 15 for the control gear 73 to fit in.
Attached to the underside of the internediate 10 gear 740 is a latch
plate 750 rotatable with the gear 740 when free of |oad or slipping
relative to the gear 740 when subjected to a load. A rotation restraining
|l ug 760 having a downwardly bent outer end and an arm 770 laterally 15
extend in a V-shaped arrangenent fromthe outer periph- ery of the latch
plate 750. The small circular recess 15 fornmed in the base chassis 1 and
havi ng t he i ntepeei vty gealisHAff paredctiher enwbesr provi ded with an arcuate
aperture
In this case, the magazine 3 rotates until
the disc number indicated on the display 28 is positioned
at the playing means 9, and the disc is played.
5 The disc number shown on the display 28
is the number of the disc which was handled; for
example, for playing or accommodation immediately before
the current playing procedure.
*Insertion and discharge of disc
10 There are two kinds of manipulation procedures,
i.e., procedure (1) and procedure (2).
Insertion-discharge procedure (1)
The desired disc number is spcified by the
ten-key arrangement 26, and the open/close button 25
15 is pressed.
The magazine 3 rotates to positfon the disc
holding groove 31 of the specified number as opposed to
the disc insertion-discharge means 4.
When the disc 'is present in the groove 31 of
20 specified number, the door opening-closing motor Ml
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

25 of specified number, the motor Ml operates to open the
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20 16 having the bent end of the restraining lug 760 fitted therein
| o6sely. The lug 760 is revol vabl e by an anmpunt corresponding to an
al l owance included in the aperture. The arm 770 is positioned inside the
barge 25 circular recess 14 having the control gear 73 fitted -30-
therein. The control gear 73 has a toothed portion 76 along part of its
periphery and cutouts 74, 75 extend- ing from opposite ends of the toothed
portion 76 along 5 this portion 76 toward each other to give resiliency
door 41 in preparation of insertion of disc.
Insertion-discharge procedure (2)
The open/close button 25 is pressed without
specifying a particular disc number.
5 The magazine 3 rotates to position the groove
31 of the number shown on the display 28 as opposed to
the insertion-discharge means 4, and the door 41 is
opened.
When the disc.D is present in the groove 31
10 of the groove shown on the display, the disc D is
diScharged. In the absence of disc D, the door
prepares for the insertion of disc.
*Interruption of playing
When the STOP button 24 is pfessed, playing
15 of disc is discontinued, and the disc is returned to
the original position in the magazine 3.
With the present disc playing device, no
eject button is provided for use specifically for
discharging discs, the and the open/close Eutton 25
20 is used for discharging discs.
For the foregoing operations; the following
safety and other measures are taken using electric
circuits (some measures are previous}y described).

In Connection with Magazine

25 (1) The magazine 3 does not rotate unless
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to opposite sides of the toothed portion 76. The pin 77 fitting in the

gui de slot 72 of the kick-out nenber 7 is provided on the upper side of the
control gear 73, the underside of which is provided 10 wth contact

pi eces 78, 79 close to the outer periphery of the gear and to the
respective cutouts 74, 75. Wth reference to FIGS. 19 and 21, the

I nsertion-di scharge side |oading notor M2 operates when the disc is to be
accomodat ed in the magazine 3, 15 rotating the double gear 73 in a
direction to draw the disc inward. The intermedi ate gear 740 nmeshing with
the smal|l gear 720 of the double gear 730 rotates counter- clockw se to
rotate the contheldiggaD M@ VEsopksits shgangepgor revegnriring ciheut nenber 7

rearward. (FIG 21 shows )
transport of disc to the magazine 3, and further unless

closing of the door 41 is detected.
(2) The magazine 3 does not rotate unless
5 withdrawal of the kick-out members 7, 7a from slits
32 of the.magazine 3.
In Connection with Door

(1) The door 41 closes after the disc has’

moved past the sensor recognizing transport of the disc
100 to the magazine 3.

{(2) The door 41 opens after the magazine 3
has stopped rotating, énd remains closed during the
rotation of the magazine 3.

In Connection with Disc Discharge

15 (2) When the disc in the playing means 9
is to be accommodated in the magazine 3 by the STOP
button 24 or the open/close button 25, the magazine
is likely to be filled up by accommodating Ehe disc.
If anotherdisc is to be inserted into the insertion-

20 discharge means 4, the fixedly positioned roller 61
for the delivery means 6 rotates in the discharge
direction to automatically discharge the disc.

Incidentally, the disc can be prevented from
from being drawn in by stopping the rotation of the

25 roller 61.
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the_kick-out nmenber in a retracted position.) The latch plate 750 beneath
the intermediate gear 74 rotates to follow the counterclockw se rotation of
the internediate gear 740 until the bent end of 25 the rotation
restraining lug 760 strikes on an end of -31- t he arcuate apertured
portion 16, whereupon the inter- nediate gear 740 only further rotates.
Wth the retraction of the kick-out nmenber 7, the pushing piece 71 on the
menber 7 noves out fromb5 t he di sc hol ding groove 31 of the nmgazi ne 3,
rendering the disc insertable into the holding groove 31 free of

(2) When the disc is loaded onto the playing
means 9 with the front side facing toward the wrong -
direction, this disc is discharged from the magazing
upon recoggnizing that the data signal is not readable

5 from the disc.
Features of the Embodiment

The disc playing device of the embodiment
has the following outstanding features.

l..The disc insertion-discharge slit 21

10, of the front panel 2, the slit 42 of the door and the

| insertion'guide Qpening 510 of the insertion guide
member 500 have a width decreasing upward and downward
from the central of the height and are gradually
widened toward the disc inlet side, so that the disc

15 can be prevented from becoming damaged by the friction-
al contact of the disc recordedlportion with the wall
defining the slit 21 or 42 or the opening 510 when
the disc is inserted.

The slit 21 of the front panel is closed

20 except when éhe disc is to be inserted or discharged
to preven£ ingress of extraneous matter through the
slit.

2. The door 41 for épening and closing the
slit 21 of the front panel 2 is closed by the spring

25 47 and opened by the slider 410 via the torsion
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trouble. After the kick-out nenber 7 has reached the limt position of its
retraction, the double gear 730 10 continues to rotate, causing the
fixedly positioned roller 61 to rotate continuously to continuously draw
the disc inward. The |oading notor M2 stops a predeterm ned period of tine
after the passage of the disc over the roller 61 by the disc sensors SE1 to
SE6 15 to be described later, i.e., 0.5 second thereafter in the case of
the present enbodinment. As shown in FIG 8, the disc reaches the inner
portion of the holding groove 31 of the nagazine 3 upon noving past the
rollers 61, 62, such that the disc falls into the 20 groove 31 the nonent

it leaves the gptiRgssdd, £2.tn¥d hHeelRoenNae Hoekl kot Srotdee dbwémnee A the
the slider 410 is moved in the closing direction with
the disc held in the slit 42 of the door 41, whereby
the disc is prevented from becoming damaged. Eveén if
S the fully closed door sensor switch SWl detects the
slider 410 as moved in the door closing direction to
the limit position of closing, the subsequent operation
can not be effected while the door 41 as fully opened
is detected by the disc engagement sensor.switch SW3.
10, This provides a double measure 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 discs of
15 specified size and to avoid the trouble that would
occur due to the insertion of the disc of different
size into the magazine.
4. The magazine 3 rotates in the direction
in which the angle of rotation needed is smaller.
20 This shortens the setting time. |
5. The disc upper portion guide member 5 is
partially removable, so that the disc therein are
removable without removing the entire guide member
when the device is carried to the repair shop, hence

25 convenience.
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disc rolls along under gravity is greater than the di stance B between the

disc falling into the groove 31 and the roller 61. 25

Al t hough

the internedi ate gear 740 continues -32- “rotating while the double gear
730 is in rotation, the cutout 74 of the control gear 73 is opposed to the
I nternmedi ate gear 740 upon the kick-out nenber 7 reaching its retracted
limt position as shown in FIGS. 5 19 and 20, permtting the internedi ate
gear 740 to rotate idly without delivering its torque to the gear 73. This

obvi ates the possi bl e damage to the nechani sm

10

15

20

25

Because the magazine 3 and the gﬁide member
5 provide a two—component structure for holding discs
and because the magazine 3 only is madé rotatable,
the magazine 3 can.be compacted and rendered.light-
weight and easy to control for rotation. The disc
holding grooves 31 need to be made only in the magazine
3 and are therefore easy to make.

6. Each holding groove 31 of the magazine

3 is made to have a width for accommodating a single

disc D to prevent insertion of two discs, while the
groove 31 has an intermediate portion with a bottom
lower than the outer end bottom portion at the outer
periphery of the magazine 3. With this simple
construction, the magazine 3 is rotatable with good
stability, with the disc prevented from jumping out
inadvertently. |

7. Over the entire length of the groove 31,
the groove is tapered toward £he bottom and also
toward the center of - -rotation of'the magazine 3.
The width of groove bottom is made slightly larger
than the thickness of the disc D. The ogter peripheral
portion of the disc can therefore be supported almost
without any backlash, while the‘recorded_area of the
disc can be ﬁeld out of'contact with the groove-

defining wall.
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Whep the disc is to be discharged fromthe nmagazine 3 toward the rollers
61, 62, the insertion- 10 di scharge | oading notor M2 rotates in a
direction opposite to the above, rotating the double gear 730
counterclockwi se to rotate the rollers 61, 62 in such direction as to

di scharge the disc as shown in FIG 22. The intermedi ate gear 740 rotates
clockwise 15 along with the latch plate 750, causing the arm 770 to kick
the contact piece 78 on the underside of the control gear 73.to rotate the
gear 73 counterclockw se slightly. The slight countercl ockw se rotation of
the 20 control gear 73 neshes the toothed portion 76 of the gear 73 with
the internedi ate gear 749 wuﬁ<ﬁnnuiaﬂuﬁﬁaaﬁnVememhercéﬁt#@Ifgbb¢d73

count ercl ockw se.
to the central tubular portion 39 of the magazine

where the holding groove 31 has its inner end. The
member 30 abates the impulsive noise that would |

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

9. The upper end edge defining the groove 31
is higher than the lowest portion of the groove bottom
for supporting the disc by an amount corresponding to

10, the radius of the disc. The edge of the disc can be
held between the adjcent edges of the grooved portion
at its upper end, whereby the disc an be supported with
good stability. |

10. Sihce the disc D is played as partly

15 positioned in the magazine D, the device can be made
smaller in size than playing devices wherein the disc
is played as completely withdrawn from the magazine.

11. 1In the playing means 9, the disc D is
handle for delivery with the following timing. The

20 transport rollers 6la, 62a deliver 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, b62a are moved away from each other to release the
disc from the pressure. When the disc D is to be

25 returned from the playing means 9 to the magazine 3
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Although the latch plate 750 beneath the internedi ate gear 740 rotates,
fol’l ow ng the cl ockwi se 25 rotati on of the gear 740, the plate stops

rotating -33- upon the bent end of the rotation restraining 760 coning
lknto contact with the end of the arcuate apertured portion 16. The
i nternmedi ate gear 740 continues rotating. 5° The

countercl ockwi se rotation of the control gear advances the kick-out nenber
7, noving the pushing piece 71 into the bottomslit 32 of the nagazine 3 to
kick out the disc in the groove 31 until the disc is

after playing, the rollers 6la, 62a are moved toward
each other to hold the disc, and the disc D is there-
after released from the turntable 922 and the clamp
93. Accordingly, the disc is held between the rollers
5 6la, 62a or between the turntable 922 and the clamp
93 always when to be delivered. Thus, the disé can be
delivered reliable without falling even if the playing
device is inclined during delivery.
12. The rollers 6la, 62a are moved toward
10 or.away from each other, and the disc is clamped by the
turntable 922 and the clamp 93 and released therefrom
by the sliding movemeﬁt of a single slide plate 8. |
This ensures a reliable operation free of trouble that
would otherwise occur due to timing differences.
15 The present invention is not limited to the
construction of the foregoing embodiment but can be
modified variously without departing-from the scope

as defined is the appended claims.
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ni pped by the rollers 61, 62. (FIG 22 shows the kick- 10 out menber
a ki ckout conpl eted position, while FIG 35 shows the path of nobvenent

the disc D.) Upon the delivery of the disc to the rollers 61, 62 by the

7 1in
of

action of the kick-out nmenber 7, the cutout 75 of the control gear 73 is
opposed to the 15 I nternmedi ate gear 740, whereby the rotation of the

control gear

continuously rotating,.

73 is discontinued. The internedi ate gear 740, although
causes no danmge to the mechanism Wen the disc D

has noved past the rollers 20 61, 62, the disc sensors to be described
| ater function to stop the |oading notor M2. Wen the disc is to be
accommodat ed iWhate srejadimesl 3sdgai n, the | oading notor M2 operates to

10.

15

1. A disc playing device for accommodating
a plurality of discs to play the desired disc, or to
take ou£ the disc to outside and replace the disc by
another disc, the disc playing device being character-
ized in that the device comprises a base chassis 1, a
dishlike magazine 3 rotatably mounted on the chaséis 1
and formed with a plurality of disc holding gféoves 31
radially exténding from its central portion toward an
outer periphefy, the magaziﬁe 3 having an open upper
side, a guide member 5 covering the magazine 3 from
above to hold the discs along with the disc holding
grooves 31, the guide member 5 pefmitting rotation of
the magazine 3 and being fixed to the base chassis 1,
disc insertion-drive means disposed as opposed to a
specified one of the disc holding grooves 31, and drive
means for rotating the magazine 3.

2. A disc playing device as defined in claim
1 wherein eéch of the disclholding grooves 31 has a
length larger than the diameter of the disc to be
inserted thereinto and an intermediate portion smoothly
continpous with the outer periphefal portion thereof and
made lower than the outer peripherai portion.

3. A disc playing device for accommodating

a plurality of discs to play the desired disc, or to
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rotate the double gear 730 cl ockwi se and rotate the 25 roller 61 in the
di sc drawi ng-in direction. -34- The internedi ate gear 740 neshing with
the small gear 720 of the double gear 730 rotates counter- clockw se. At
this time, the latch plate 750 rotating counterclockwi se with the

i nfermedi ate gear 5 740 kicks the contact piece 79 on the underside of
the control gear 73 with its arm 770, slightly rotat- ing the control gear
73 clockwi se to nmesh the toothed portion 76 of the gear 73 with the

i nternmedi-ate gear 740.

take out the disc to outside and replace the disc by
another disc, the disc playing device being character-
5 ized in that the device comprises a base chassis 1, a
dishlike magazine 3 mounted on the chassis 1 and formed
with a plurality of disc holding grooves 31 radically
extending from its central portion toward an outer
periphery, the magazine 3 having an open upper side,

10 a guide member 5 covering the magazine 3 from above and
fixed to the base chassis i, and disc insertion-drive
means disposed as opposed to a specified one of the
disc holding grooves 31, each of the disc holding
grooves 31 having a length larger than the diameter of

15 the disc to be inserted thereinto and an intermediate
portion smoothly continuous with the outer peripheral
portion thereof and made lower than the ‘outer peripheral
portion.

4. A disc playing device as defined in claim
3 wherein the magazine 3 is rotatably mounted on a
support post 10 provided upright on the base chassis 1,
and the base chassis 1 is provided with electric drive

5 means for rotating the-magazing 3.

5. A disc playing device as defined in claim
4 wherein the guide member 5 is supported by a central
leg 50 fitted to the upper portion of the support post

10 and a plurality of legs 51 fitted to guide member

. b e s st e ey
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10 The sanme operation as described above there-. after foll ows.
The switch SW for detecting the retracted position of the kick-out nenber
7 is provided for the insertion-discharge side in corresponding relation 15
With the retracted position of the nenber 7. While the kick-out nenber 7
in‘its retracted position is not detected by the swtch SW, the nmagazine
rotating notor M3 renmmins unenergi zed. This prevents the rotation of the
magazine 3 with the pushing piece 71 of 20 t he ki ck-out nmenber 7 fitting
in the slit 32 of the nagazine as shown in FIG 35. Mtor Munting
Structure (FIGS. 9 to 11) The insertion-di scharge side |oading notor M2 is
mounted ons a Pw@poridboswy Al ipFovade@nsd tRedbase chassis 1 in the

vicinity of the outer periphery of the magazine 3,
_and has an inner guide surface 52 defining a large
annular groove of a circular-arc cross section approx-
~imately matching the outer periphery of the disc in
10 curvature to prevent the disc from fallind from the
magazine 3, the guide member 5 being formed with guide
grooves 53, 54 spaced apart by the same angle as the
angle between disc insertion-discharge means 4 and.
playing means 9 about the central leqg 50 and permitting
15 the disc to be delivered to the magazine 3 radially of
the guide member 5.

6. A disc playing device as defined in claim
4 wherein the magazine 3 has at its center a tubular
portion 39 rotatably fitted.to the support post 10,
and the tubular portion 39 is provided therearound with

5 an énnular elastic member 30 for abating an impulsive
noise to be produced by the disc when the disc is
inserted.

7. A disc playing device wherein discs are
accommodated in disc holdiﬁg grooves 31 formed approxi-
mately radially in a magazine 3, and the magazine 3
is rotated and stopped to transfer the disc between

5 the magaziné 3 and disc insertion-discharge means 4

'~ and playing means 9 Which are provided beside the path

s T




25 _ support plate 18 provided inside a side wall 100 of -35- t he base
chassis 1 and to a boss 17 provided on the chassis 1, with screws 19. A
gear 780 fixed to the notor shaft extends downward through the plate 701. 5
The plate 701 is formed with positioning cutouts 702, 702, 703 and screw
hol es 704, 704. The support plate 18 and the boss 17 on the base chassis 1
are provided with projections 180, 180, 170 fittable respectively in the
cutouts 702, 702, 10 703 of the plate 701 when the notor shaft gear 780
S

of rotation of the magazine, the disc playing device
being characterized in that the device comprises, as
arranged between the playing'means 9 and the magazine
10 3, a pair of rollers 6la, 62a for transporting the disc
as held therebetween, and a kick-out member 7a movable
between a first position inwardly away frém a disc
loading position of the magazine 3 and a second position
where the rollers 6la, 62a hold an end portion of the
15 disc as projected from the magazine 3, the kick-out
member 7a being engageable in a bottom_élit 32 formed
in a portion of the disc holding groove 31 to restrain
the magazine 3 from rotation when in the_second
position. . |
8. A disc playing device as defined in claim
7 wherein the kick-out member 7a kicks out the disc
by a stroke length not greater than the diameter of the
disc. |
9. A disc playing device as defined in claim
7 wherein a kick-out member 7 is disposed also between
the magazine 3 and the disc insertion-discharge means 4,
the kick-out member 7 being movable between a first
5 position inwardly away from a disc loading position
of the.magazine 3 and a second position where an end
portion of the disq projects from the magazine ?, the

kick-out member 7 being engageable in the bottom slit

-68- I
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in mesh with a gear 790 at an upstrean1end of the gear train 700. The plate
18 and the boss 17 have screw bores 181, 171 corresponding to the scew
hol es 704, 704. Projecting fromthe side wal'l 100 of the 15 base chassi s
Tis an interference piece 110 which interferes with the plate 701 when the
plate 701. is to be positioned for the projections 180, 180 and the screw
bores 171, 181 i medi ately fromthereabove. The upper ends of the
proj ections 180 are 20 vertically spaced fromthe | ower 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 | oading notor M
and the gear 789D farndike jbas:elezaiscchaisliiaglgroom ¥l ate rEEErmist be :
positioned as pl aced
10 the magazine 3 from rotation when in its second

position, the two kick-out members 7, 7a being so

controlled that when one of the kick-out members is

in its second position, the other kick-out member

stands by at its first position.

10. A disc playing device as defined in claim
7 wherein between the disc insertion-discharge means 4
and the magazine 3 are arranged a pair of rollers 61, 62
for transporting the disc as held therebetween, and a

5 kick-out member 7 for pushing out the disc from the
magazine 3 until an end portion of the disc is held
between the rollers 61, 62.

11. A disc playing device wherein discs are
accommodated in disc holding grooves 31 formed approxi-
mately radially in a magazine 3, the magazine 3 is
rotated and stopped to transfer the disc between the

5 magazine 3 and disc insertion-discharge means 4 and
playing means 9 which are provided beside the path of
rotation of the magazine 3, and the playing means 9
plays the disc as rotatably supported between a
turntable 922 and a clamp 93, the disc playing device

10 being characterized in that the device comprises:

a frame 932 pivotally movably supporting the clamp

93 and provided with a disk 933 for pressing the

-69-
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- 36- under the interference piece 110 sideways to clear the piece 110 as
ill'ustrated in FIG" 11, with the result that the notor gear 780 is brought

i nto meshing engagenent with the gear 790 sideways. This obviates 5

damage to sone teeth that would occur if the gear 780 is brought into
striking contact with the gear 790 from above. The notor nounting structure
is used for nounting the other notors included in the present 10

enbodi ment. Detection of Disc (FIGS. 23 and 24)

disc against the turntable 922 or releasing the
disc thereffom;
15 a head mount . assembly 92 having the turntable 922
and a head mount 923 carrying a head for reading
signals recorded on the disc,
transport rollers 6la, 62a for transporting the disc
to a position where the disc can be clamped by the
20 disk 933 and the turntable 922, and
a single slide plate 8 formed with cam grooves 85, 83
having fitted therein the frame 932 and the head
mount assembly 92 respectively for pivotally moving
the frame and the assembly toward or away from each
25 other and with cam grooves 81, 82 for driving the
transport rollers 6la, §2a toward or away from each
other. |
12. A disc playing device as defined in claim
11 wherein the cam groove 85 is so shaped as to make
the frame 932 movable between a holding position where
the disk 933 presses the disc against the turntable
5 and a playing position permitting'rotation of the disk
933 and the disc.
13. A disc playing de?ice as defined in claim
11 wherein the slide plate 8 is disposed below the
disc as positioned to be clamped.

14. A disc playing device as defined in claim

-70- I —
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As shown in FIG 23, the disc insertion- discharge neans 4 is provided with
the six sensors SEI, SE2, SE3, SE4, SE5 and SE6 for detecting the size 15
and passage of .discs. Each of the sensors conprises a light-emtting
et enent and a Ilght-rece|V|ng el ement which are arranged on opposite sides
of the path of nmovement of the disc and opposed to each other. On the outer
side of the rollers 61, 62, 20 first to fourth sensors SEl to SE4 are
arranged in a vertical row. On the inner side of the rollers 61, 62, fifth
sensor SE5 and sixth sensor SE6 are arranged. The first sensor SEl is
| ocated at a 25 position where the center of the 12-cm disc passes, -37-

11 wherein the frame 932 has a pivot 931 progectlng

from a side portion thereof and a leg pin 934 project-

ing from a lower end portion thereof, and the head

5 mount assembly 92 has a pivot 921 projecting from a

side portion thereof and a leg pin 924 projecting from

a lower end portion thereof, the leg pin 934 fitting in

the cam groove 85, the leg pin 924 fitting in the cam

groove 83, the frame 932 and the head mount assembly 92

10 being pivotaily movable respectively about the pivot

931 and the pivot 921 each projecting horizontally.

15. A disc playing device as defined in claim
14 wherein the pivot 931 of the frame 932 is positioned
below the center of the disc as positioned to be clamped,
and the pivot 921 of the head mount assembly 92 is

5 positioned above the center of the disc.

16. A disc playing device wherein discs are
accommodated in disc holding grooves 31 formed approxi-
mately radially in a magazine 3, and the magazine 3 is
rotated and stopped to transfer the disc between the

5 magazine 3 and disc insertion-discharge means 4 and
playing means 9 which are provided beside the path of
rotation of the magazine 3, the disc playing device
being characterized in that the device comprises:

a delivery device 6 disposed between the disc insertion-
10 discharge means 4 and the magazine 3 and comprising

-71-
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the second sensor SE2 at a position slightly outward fromthe Upper portion
of the 8-cmdisc d3 when the disc passes through the lower portion of path
of novenment as seen in FIG 24, the third sehsor SE3 at 5 a position
there the passage of the |lower ends of discs is detected, and the fourth
sensor SE4 at a position where the upper portion of the 12-cmdisc is
detected. The fifth sensor SE5 is positioned between the first sensor SE
and the third sensor SE3, 10 and the sixth sensor SE6 is positioned
bet ween the second sensor SE2 and the fourth sensor SE4, the fifth sensor
SE5 and the sixth sensor SE6 being so positioned

a pair of rollers 61, 62 for transporting the disc

as held therebetween, and a kick-out member 7 for

kicking out the disc from the magazine 3 until an

end portion thereof is held between the rollers 61,

15 62,

a disc detecting device including aplurality of disc
sensors SEl1 to SEb6 and provided for the disc
insertion-discharge means 4, each of the sensors SEl
to SE6 comprising a light-emitting element and a

20 photodetector arranged as opposed to each other on
the respective sides of a path of transfer to the
magazine 3 for detecting passage of the disc through
the path, at least two of the sensors SEl to SE6
being so arranged that a small disc is detectable

25 by one of the two sensors when the small disc passes
approximately through the middle of a path of
transfer of large discs, and

means for discharging the small disc from the disc
insertion—discharge means 4 upon operation of

30 disc detecting means when the small disc is
inserted and before the small disc is accommodated
in the magazine 3.

17. A disc playing device wherein discs are

accommodated in disc holding grooves 31 formed approxi-

mately radially in ‘a magazine 3, and the magazine 3 is

~-72- T
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that when the 8-cmdi sc passes approxi mately through the mdportion of the
path of travel of the 12-cm 15 disc, at |east one of the fifth sensor SE5
and the sixth sensor SE6 is able to detect the disc: In the follow ng
description of operation, the sensors SE1 to SE6 becone on upon

transm ssion of light. 20 *When disc is inserted The .user causes the disc
to be nipped between the rollers 61, 62. Procesure for detecting 12-cmdi sc
(1) The first sensor SE1, which is on, 25 beconmes off, and the | oading

M2 rotates to rotate -38-

not or

10

15

20

25

rotated and stopped to transfer the disc between the
magazine 3 and disc insertién—discharge means 4 and
playing means 9 which are provided beside the path of
rotation of the magaéine 3, the disc playiné device
being characterized in. that the device comprises:
a front panel 2 provided on the body of the device
and having a vertical slit 21 for permitting thé
disc to pass therethrough,
a rotable door 41 provided for the disc insertion-
discharge means 4 in the vicinity of the front pahel
.2 and supported by a pin at upper and lower ends
thereof, £he rotatable door 41 having a slit 42
approximately identical with the slit 21 in shape,
and | .
a rotation controller for rotating the doo r 41 between
a first position where the slit 42 is in register
with the slit 21 to permit insertion or discharge of
the disc therethroﬁgh and a second position where
the slit 42 is concealed from view through the slit
21 to prevent insertion or discharge of the disc,
each of the slits 21, 42 having a central portion of
uniform width, tapered toward upper and lowgr ends
~thereof from the central portion and having at these
ends a width approximately equél to the thickness of
the disc.

S



the rollers 61, 62 as described above and draw the disc inward (FIG 23,
disc D to disc D2).  (2) The second sensor SE2 to the sixth sensor SE6 are
all turned off (detection of the 12-cm5 -disc (FIG 23, D3). (3) The
first sensor SEl is turned on (by the passage of the center hole of t he
disc), and the fifth and sixth sensors SE5, SE6 remain off. (4) The fifth
and sixth sensors SE5, SE6 10 - are turned on, and the disc Drolls i nto

t he hol di ng groove 31. (5) A short period of time after the fifth and sixth

sensors SE5, SE6 are turned on, i.e., 0.5
18. A disc playing device as defined in claim
17 wherein the rotation controller comprises a spring
47 connected to a hook 45 oﬁ the upper end of the
rotatable door 41 for biasing the door 41 into rotation
5 in a closing direction at all times, a slider 410
coupled to the upper end of the door 41 and slidable
horizontally along the front panel 2 to_fotate the door
41, a door opening-closing drive device 400 comprising
a torsion spring 440 attached to the slider 410 and
10 having one end engageable with the hook 45 in bearing
contact therewith, and a fully open door sensor switch
SW2 and a fully closed door sensor switch SWl which are
arranged along the path of movement of the slider 410
for detecting the first position and the second

15 position respectively.

* c L M N *
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second thereafter with the present enbodinent, t he 15 | oadi ng notor M
stops, and the door opening-closing notor M is started to close the door
41. The presence of the disc in the holding groove 31 is stored in the
control unit to be described later. Upon | apse of 0.5 second after the
fifth 20 and sixth sensors SE5, SE6 are turned on, the |oading notor M
is stopped, and the notor M is operated, in view of the |ikelihood that
the disc will slip relative to the disc transport rollers 61, 62, and to
avoid the resulting objection that the rollers wll stop 25 rotating with
the disc held by the rollers 61, 62 and - 39- '
ABSTRACT OF THE DISCLOSURE
A disc playing device comprises a magazine 3
rotatably mounted on a base chassis 1, and a guide
member 5 attached to the base chassis 1 so as to cover
5 ‘the mégazine 3 and permitting the rotation of the
magazine 3. A pair of rollers 61 and 62 are provided
between a front panel 2 and the magazine 3. The disc-
is accommodated in the magazineIB by the rollers 61, 62
through a slit 21 in the front panel 2. .The magazine
10 3 rotates to transport the disc to a playing portion 9,
and the disc is pushed out by a kick-out member 7a and
then held betweeﬁ a clamp 93 and a head mount assembly

92. The clamp 93 and the assembly 92 are pivotally

movable by a slide plate 8.
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hnd & he door 41, followed by the subsequent operatfon. Procesure for
As indicated at dl in FIG 24, the fourth sensor

jet ecting 8-cmdisc (1)

SE4 and the sixth sensor SE6 are turned 5 off, with the Ty

and the fifth sensor SES5 on. Alternatively as indicated [at 5 RE ¢?¥§BEEN,I.
SE5 are turned off—wtirPhe

[ he third sensor SE3 and the fifth sensor
fourth sensor SE4 and the sixth 10 se on. Further alternatively
hs i ndicated at d3 in Fl 24, one or both of e fifth sensor SE5 and t he
5i Xt h sensor SE6 are turmed off, with the thi ensor SE3 and fourth

sensor SE4 on.
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15 « (2)' The loading notor M2 rotates in the opposite direction
to the above to rotate the rollers 61, 62 in the disc discharge direction.
(3)" The fifth sensor SE5 and the sixth sensor SE6 are SHERT - 114
(4)' The loading notor M2 stops. (The 8-cmdisc is hel|d ni presi 4
rollers 61, 62.) If the 8-cmdisc is reinserted in the state™o P
(2)" is resuned through the above 25 detecting operation. -40- If the
user withdraws the disc in the state
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of (4)" fromthe rollers 61, 62, the first sensor SE is turned on, and the
door -opening-closing nmotor M is operated to close the door 41. 5 *When
disc is discharged Wen the open/close buttoh 25 to be dese+i-bedtateris
pressed, the disc D acconmodated in the hol di ng groove 3] T&#S SHERY HAREEN
nunber in the magazine 3 is positioned as opposed to thellocatR¥HAGEDt he
disc 10 I nsertion-di scharge neans 4 by the rotation of the nagazi ne 3,
and the magazine stops. As already stated, the delivery device 6 operates
to rotate the rollers 61, 62 in the disc discharge direction, and the kick-
out nenber 7 kicks out the disc into nipping engagenent 15 wth the
rollers 61, 62. (1) The thi FdIGensor SE3 and the fourth

ey
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sensor SE4 are turned off. (2) The fifth sensor SEE and the sixth sensor
SE6 are turned on. 20 (3) The | oadi ng not gf—M—st-6p5—Fhe
disc is held nipped by the rollers 61, 62.) Next, (1) tﬁ’éISfSHng@érfﬁi?P’ SEl
bécome on (when. the disc is drawn off fromthe rollers_ 61, BBPUNEPhe 25
user). -41- (2)' The door opening-closing notor ML'is energized to close
t he rotatable door 41.
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Alternatively, (1)" the fifth sensor SE5 and the sixth sensor 5 SE6 ar e
turned on (when the disc is pushed in in the step of (3));

notor M2 is energized to rotate the roller 61 in the d|<'”g$§iiﬁﬁg EN,
ditection. and accommodate the disc in the magazine 3. 6-

the disc is allowed to stand for a predeterm ned period of time in the step
of (3), the loading notor M2 rotates in the disc inserting direction to
re-accomodate the disc in the nagazine. Wien to be discharged, the disc is
not 15° conpletely discharged to the outside of the rollers 61, 62 but is
hel d ni pped by the rollers 61, 62 as descrlbed above. This elimnates the

| i kel i hood of -
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the disc rollingly falling through the slit 21 of the front panel 2 and
becom ng damaged. 20 - . Wen the 8-cmdisc is adapted-to_have
JHIS{SHEERHAS BEENI

12-cm size with use of a known annul ar adaptor (not sho
of course be handl ed by the same operation as for the 14:.cm sRER-AGEBC.

Pl aying Side Delivery Device 6a (see FIGR 2, 18 and 25 25 to 27) -42-
As seen in FIGS. 25 and 27, the playing nge delivery device 6a is provided

for the playing nmeans 9 for deNﬁﬂ;*m9~%neqm4u;4;nntghe magazine 3 to the
. o o— . S@_ ‘U"
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playing means 9 or fromthe playing neans 9 to the 5 magazi ne 3. Like the
delivery device 6 for the disc insertion-discharge nean Lhed

chassis 1 for kicking out the disc fromthe 10 magazi
transport rotatable rollers 6la, 62a for transporting the disc as
t her ebet ween, playing side |l oading notor M4 for driving the kick- out .
menber 7a and the rollers 6la via a gear train 700a, internediate gear 740a
di sposed between the kick-out 15 menber 7a and the gear train 700a,
control gear 73a, latch plate 750a attached to the underside of the
internedi ate gear 740a, etc. As shown in FIG 2, the switch SW, which

L "9l
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is adapted to detect the retracted position of the 20 ki ck-out nenber, is
provided for the retracted limt position of the kick-out~eurher 7a. The
magazi ne rotating notor M3 renmains unenergized unless th WEWHHEETQyQ B
detected by the switch, that is, unless it is recognized at RmaAmg5b§FN7=
Is inits retracted 25 position and has not advanced into the Mmagaztre

- 43- The ki ck-out nmenber 7a has a pushing piece 71la, which functions in
t he sane manner as the pushing piece 71 already described with reference to
the disc insertion-discharge side delivery device. . .
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5 More specifically, when the pushing piece 7la has advanced into the .
slit 32 in the bottomof the nagazine 3 to conpletely ki ut_the disc D
into ni pping engagenent with the rollers 6la, 62a, the seAH¥s
si'de di sc sensor) stops the | oadi ng motor M4 10 for dr|V|ngRgﬁEa
menber 7a, whereupon the pushing piece 7la remains in the s
preventing the magazine 3 fromrotating inadvertently during dISC pl ayi ng.
When the disc is to be delivered by one of 15 t he delivery device 6a and
the device 6 for the neans 4, the other device may be electrically so
controlled that the pushing piece 71 or 7l1la of the kick-out nmenber 7 or
7a-of thereof is advanced into .a bottomslit 32 of the nagazine to such an
extent as not to project the

FIG.S
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20 . corresponding disc. The nagazine 3 can then be prevented from
i nadvertently rotating during the delivery of the disc to 20 ol

The difference between the playing side delivery device 6a
insertion-discharge side 25 delivery device 6 is as fol'tow )
61, 62 of the device 6 for the insertion- dlscharge means &,

rollers -44- ,
the drive roller 61 remains inmovable fromits fixed position, while the
other roller 62 only noves to releasably nip the disc, ‘whereas as seen.in 5

FIG 25, the rollers 6la,” 62a of the playing side
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devi ce 6a nove toward or away fromthe path of delivery of the disc to
rel easably nip-the disc. The rollers 6la, 62a are rotatab
their upper and |ower ends by two support nenhbers 10 63k
pi‘votal Iy novably supported in a fixed position between th
and the disc upper portion guide nmenber 5.. The roller 6la-ca ;
| ower end a drive gear 67a neshing wwth a gear 710a at a downstream 15
end of the gear train 700a, and revolves around the gear 710a with the

pi votal novenent of the support nmenber 63a, with the gear 67a in nmesh with
the gear 710a. The two roller support nenbers 63a, 64a are 20 bi ased by
springs 60, 60, respectively, in such

{ Has Been Replaced
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directions that the rollers 6la, 62a are pressed agai nst each other. The
roll ers 6la, 62a have shafts 68, 69 projecting fromthe eir
| oner ends and 25 fitting in camgrooves 82, 81, resp C€V%§$§PTHMHQB1@
- 45- formed in a slide plate 8 close to the I nner en EBEACHThe sl ifde
plate 8 is provided on the base chassis 1 and slidable on an extensi
the path of sliding movenment of the kick-out nenber 7a. 5 As
shown in FIG 26, the camgrooves 81, 82 in the slide plate 8 have, as

arranged fromthe ki ck-
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out .nenber 7a toward the playing neans 9, parallel portions 810, 820 cl ose
to each other, outwardly slanting portions 811, 821 and allel portions
812, 10 822, the portioens of each groove being conti nupasIsHAETORNE EN
anot her. Wen the slide plate 8 noves toward the kick-out nenmﬁphﬂﬁﬂ)fﬁé
rollers 6la, 62a are noved away from each other to rel ease the drse—When
the slide plate 8 noves away fromthe nenber 7a, the rollers 15 6la, 62a
nove toward each other to hold the disc therebetween. Wth reference to
FIG 27, the slide plate 8 is further fornmed with head side openi ng-cl osing
cam grooves ‘83, 83 and a cl anp si de openi ng-cl osing 20 cam groove 85, and
has a rack 88 al ong one side edge thereof in the direction of sliding
novenent .

FIG.15
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The .motor Mb for clanping the disc and al'so for noving the rollers toward

or away from each ot her

Is coupled to a gear train 80, which includes at a

25 downst ream end thereof a gear 84 meshing with the rlaGk; =g :
Pl'aying Means 9 (FIGS. 2 and 25-to 33) Wth reference td o067 HASBEEY
e—disBERACER o) | b

|

d

the playin neans 9 conprises a case 91 for containing t
fromthe magazine 3, and a head nount assenbly 92 and a cl
provi ded on the respective sides of the case 91 and nopvab

ot her
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for ,rotatably clanping the disc inside the case. As shown in FIG 28, the
di sc containing 10 case 91 conprises a plate menber 912 having a

peri pheral plate 910 along three sides thereof other tha
side, and a plate nenber 913 joined to the plate menber
vertically elongated flat formw th an opening formed inithe dR&nAcBbet
side. 15 The case 91 has its opening directed toward
of the rollers 6la, 62a and positioned close to the rollers, is |ocated
above the path of sliding novenent .of the slide plate 8 and is fixed to the

base chassis 1. 20 ' When the disc is contained in the cse 91,
the disc partly projects beyond the opening toward the nagaztne/S’/MAth a
portion thereof fitting in the “me
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magazi ne 3. The interior of the case 91 has a small 25 al | owance above
and bel ow the disc and in a direction -47- ort hogonal t patn.of -
advance of the disc. The plate nenbers 912, 913 of the cajgfgggmﬁﬁﬁﬁa$nmmh
cutouts 914, 915 for permtting a turntabl e 922 on the he nnuﬁﬁ”d%%ﬁmbly

92 and a disk 933 of 5 the clanp 93 to enter the case therethrough,
respec- tively. As shown in FIG 30, the head nount assenbly 92 conpri ses

the turntable 922 for drivingly rotating

.-/ o
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the disc, disc rorating notor M6 for driving the 10, turntable 922, head
nmount 923 having a readi ng head, and head sliding notor focr.harizontally
driving the head nmount 923 by means of a rack and a pi nijoFHISBREERGAS BRENN]
assenbly 92 has pivots 921, 921 projecting from opposite¢g si deRERMACEDS uppkr
end 15 and rotatably supported by the upper portion of the case 9I1. The
head nount assenbly 92 has two | eg pins 924, 924 projecting fromthe | ower
end thereof and slidably fitting in the head side opening-closing 20 cam
grooves 83, 83 formed in the slider plate 8. As shown in FIG 28, the clanp
93 cconprises a frang 932 pivotably supported by pivots 931, 931 on-the

| ower portion of t di sc containiq% case 91, and -
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t he di sk 933 incorporating a magnet as opposed to the 25 turntable 922
and loosely fitted in the frame 932. -48- The frane 932“H Y W3S St
934 projecting fromits l'oner end and slidably fitting in fh S?ﬁﬁ AS BEEN
openi ng-cl osing cam groove 85 formed in the slide plate 8. PLACED

As seen in FIG 27, the cam groove 85 and the cam grooves 83 83 pivotallly
nove t he head nDunt assenbly 92 and the clanp 93 about the pivots 921 and
931 toward each other when the slide plate 8 slidingly noves toward the
magazi ne 3, or nove the assenbly 92

FIG.20
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10 | and the clanp 93 awayfrom each other when the slide plate 8 noves away
fromthe magazi ne 3. Thus, the cam grooves 83, 83, 85 are sp--nclined with
respect to the direction of sliding novenent of the slide 0|§H§Eﬁﬂﬁ$ ¥
effect these novenments. However, the 15 clanp opening-cl dsing REmQy@
is so shaped as to effect the follomnng nmovenent. The clanmp 93 pIvo ;
noves in a direction to clanp the disc and reaches a position where the
disc is clanmped between the clagﬁ/dLH‘ he turntable 922 at the center of

internal width 20 - of the case/9f (s e shown in FIG 32). The clanmp 93
thereafter slightly pivotally nmpves t rd the right for the disc 933 to

pernmt the rotation of the turg-\table LLe being attracted to the
turntabl e 922. Wth regfrence\ta\\\ 31, Mg turntable 922
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25 is centrally provided with a conical projection 925 -49- fittable
inthe disc hole, and the disk 933 of the clanp 93 is fornEd with a conical
recess 935 for the projection 925 to fit in. The turnta ﬁﬂg QA sk
933 nove toward the disc accommodated in the 5 case 9 qfi£§ gﬁ%@@ to
fit the conical projection 925 into the conical recess 935: '° tige,
the hole defining edge of the disc slide along the conical prOJectlon 925
of the turntable 922, and the disc is pressed by the turntable 922, whereby
the 10 the turntable Q%ffapd the disc can be reliably
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positioned concentrically. In this state, the clanp is slightly rotated
rightward as stated above to free the disk 933 fromthe pressure, whereas
the disk 933 remains held to the turntable 922 wi'thout shifting 15 t he
center of the disc. Furthernore, the disc D can be cla erhiyRLES; TR

held out of contact with the inner surface of the case 9 Thqzqgggpgf%ﬁNqo
play the disc D as clanped in position is known and there

20 described. The rollers 6la, 62a are opened or closed, that is, noved
toward or away from each other, and the disc is clanped by the turntable

922 and the clanp 93 by the cam grooves 83, 83, 85 and the roller openlng-
25 cl osing cam grooves 81, 82 in the followng timng

£ 9ld

cet Has Been Replaced

\\ll\l\\ \|||\\ “\l i




-50-. relation. The rollers 6l1la, 62a deliver the disc Dto the case 91,
and the disc is conpletely clanped by the turntable 922 and-the clanp 93,
wher eupon the rollers 6la, 62a are noved away from each o
relieve the disc of the pressure. Wen the disc Dis to s B1eg,
the playing neans 9 to the nagazine 3 after playing, the fol|ereptiay,
are noved toward each other to hold the disc, and the disc D13t

rel eased fromthe turntable 922 10 and the clanmp 93. Thus, the disc is
hel d between the rollers 6la, 62a or between the turntable 922 and the
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clanp 93 always when to be delivered. The disc can therefore be delivered
reliably even if the playing device should be inclined as by being lifted
during 15 the delivery. The rollers 6la, 62a are noved toward.
fromeach other, and the disc is clanped by the tur nta)r;engglzr[anms hehN:I anp
93 and rel eased therefrom by the conmon slide plate 8jas degwprLabem aboye.
20 This ensures reliable operation free of trouble that=wotr"a™6t herw se
occur due to timng differences. A though the disc is played as positioned
between the rollers 6la, 62a of the delivery device 6a, the rollers are out
of contact with the disc and away 25 fromthe path of delivery of the
disc at this tinme, so -51- . '
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that the disc is rotatable free of trouble. As shown in FIG 27, the switch.
SW (cl anpi ng conpl etion switch) and the switch SWB (uncl | swtch) are

arranged al ong the path of novenent of the 5° slide plat 115 \shepr | -
sl'ide plate 8 advances toward the magazine 3, a projectin iedEWBch§I¥%@
plate 8 is detected by the clanping conpletion switch SW to sto

clanping notor Mb until the disc is conpletely 10 clanped. When the slide
plate 8 retracts, the project- ing piece 89 is detected by the uncl anpi ng

swi tch S\

FIG.26 A

822 521 820
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to stop the clanping nmotor Mo until the disc is released fromthe clanp. 15
~Qperation of Sensor SE7 As shown in FIG 33, the seventh sensor SE7, |ike
those provided for the disc insertion-discharge nmeans, isf §LRPOSEH~er-08L.

rollers. The seventh sensor SE7 is disposed in a positionwhH : age
of disc D between the rollers 6la, 62a can be detected and which is outward
fromthe disc as brought to the inner portion of the 25 case 91. -52-
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When, the disc Dis to be played, the seventh sensor SE7 detects the passage
of the disc D, i.e., conpletion of transport of the disc to the playing
poisition. If otherw se, the operation to be performed 5 AONet kS Q1
initiated. Further when the disc Dis returned fromthe hﬂﬁ§ﬁﬂ§5ﬁmmwungn 0
t he magazine 3, the seventh sensor SE7 detects the passdge gf REMaCEDsc D,
I.e., conpletion of acconmopdation of the disc in the 10 magazi ne 3. %
othermnse t he subsequent operation is not started. As previously
described, the disc is played as partly positioned in the nagazi-ne 3. The
pr esent : '

—
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pl ayj ng device can therefore be made snaller than.15 those wherein the

disc is played as conpletely brought out of the magazi ne.
on only one side of the disc, so that if the disc is accojnfHaSREET BAS REEN
magazine 3 with the front side thereof facing toward 20 Lthe [REPeAGED

direction, the signal reading head is unable to read the data signal from
the disc. If the disc is |oaded onto the playing neans 9 with the wong
side facing the head, the disc is detected as bei ng unreadabl e, whereupon
the disc is returned to the 25 magazi ne 3. -53-
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The disc returned is transported to the position of the disc
insertion-discharge nmeans 4 by rotating the magazine 3, ereupon the disc
i s, di scharged. This can be acconplished under the controll fHis sgket RRS BEEN
control unit to be described later. 1In the case where ajpl uraggmxced di s
are successively played, the control unit can be caused t0 storg-the
position of the reversely oriented disc D, such that when the disc have
been all played, the reverse disc 10 Dis transported to the discharge
means 4 for discharge to the outside. Front Panel and Mani pul ati on Buttons
(FIGS. 2 and 12) Wth reference to FIG 12, the front panel 2 has the disc
I nsertion-discharge slit 21 in the center, : '

[72)

FIG. 30 ‘




15 . display 28 at t.he left upper portion, see-through wi ndow 29 at the
rlght upper portion, ON-OFF button 22, PLAY button 23, STOP button 24,
open/ cl ose button 25 and ten nunber entry keys 26 in the form of ten key
but t ons bearing the nunbers of 0 to 9 respectively. 20 THIS SHEET 4 ASJﬁgN
di spl'ay 28 shows various indications in accordance . with [di fferemiacgpde

the playing device. The see-through wi ndow 29 is used for che

discs in the magazine 3 for the state of accommodati on and rotation

t herethrough. Wth an illum nation |anp 25 (not shown) provided inside

t he device, the discs -54-
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shine in rainbow colors to produce an esthetic effect. The operations of
buttons will be

vari ous nmechani sns eff ect ed upon depressing front panel
described briefly. The foregoing eight switches SW to (e (A1 S
sensors SEI to SE8 and seven notors M to M/ are electrica %HEE?ngBﬁﬁv tp

a control unit (not shown) including a mcroprocessor a
according to a program In the follow ng description, the nunber of 10 the
disc is identical with the nunber assigned to the correspondi ng di sc
hol di ng groove 31 of the magazine 3. For exanple, the term"disc No. 5"
refers to the disc acconmmodated in the disc hol ding groove 31 of No. 5. 15

The ON-OFF button 22 is turned on.

FIG. 32
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The pmgazine rotating notor M3 operates to rotate the magazine 3 until the
hol di ng groove 31 No. 1 is brought to the position of t disc insertion-
di scharge means 4. 20 *Playing disc Thefe are two ki niSTHI§ SHEET PAS BEEN
procedures i.e., procedure (1).and procedure (2). Play{ng prREPRACER (1)
The.ten-key arfangenent 26 is manipulated 25 to select the desired drsc.
For exanple, the keys 26 -55- "1" and "4" are pressed to select the disc

No. 14.
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Next, the PLAY button 23 is pressed. The nmgazine rotating notor M3 rotates
to transport the disc of the specified nunber tothe 5 plaw.pg. neans 9.
By the operation previously described in "Playing Means, !ttmmﬁdumy~H§SBEEN
delivered fromthe nagazine 3 to the playing nmeans 9 and | a edﬁmgmcgp
conpl etion of playing, the disc is accormpdated in the origina G
of the magazine 3. The direction of revolution of the disc is so controlled
that the angle of rotation needed is snmaller. Wien the disc is to be

revol ved, the switches 15 SWt and SW6 detect the pushing pieces 71, 71a
of kick-out nenbers 7, 7a of both the insertion-discharge

FIG. 34
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side delivery device 6 and the playing side delivery device 6a, as

posi‘tioned in their retracted positions. |If otherw se;

rotating notor M3 renai ns 20 unener gi zed as previsou

el*i mnates the |ikelihood of the nmagazine.3 rotating w
pieces 71, 7a fitting in bottomslits 32 of the magazin
mechani sm concerned. Pl ayi ng procedure (2) 25

23 is pressed wi thout -56- speci fying a disc of part
this case, the nmagazine 3 rotates until :

(
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t he disc nunber indicated on the display 28 is positioned at the playing
means 9, and the disc is played. 5 _ The di sc nunber shown on
the display 28 is the nunber of the disc which was handl ed, for. exanp!

fdr playing or accommopdation i medi ately before the cur gt SHEEXWASOBEEN
procedure. *Insertion and di scharge of disc 10 REPINGERAr €t )0

ki nds of mani pul ati on procedures, i.e., procedure (1) < .
| nsertion-di scharge procedure (1) The desired disc nunber is spcified by
t he ten-key arrangenent 26, and the open/close button 25 15 I's pressed.

The magazine 3 rotates to position the disc holding groove 31 of the
speci fi ed nunber as opposed to

FIG. 36
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the dISC i nsertion-di scharge neans 4. Wen the disc is present in the
grodve 31 of 20 speci fi ed nunber, the door opening-closing motor M
operates to open the rotatable door 41, and the insertiop- -a+ﬂe—5|de .

| dadi ng notor M2 operates the delivery device 6 to dischar

concerned. In the absence of the disc in the groove 31 2% ¢ ug@ngm.
nunber, the notor M operates to open the -57- door 41 in preparatlon 0
insertion of disc. Insertion-discharge procedure (2) The open/close but t on
™
D

25 is pressed w thout
. )
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“\\. -

specifying a particular'disc nunber. 5 The magazine 3 rotates

to position the groove 31 of the nunber shown on the disp :
to’The insertion- di scharge neans 4, and the ‘door 41 is opehigid . SHARE HASHREEN
dlSC Dis present in the groove 31 10 of the groove shqun onREH&CEDsp| ay

the disc Dis di scharged. In the absence of disc D, the door prepares for
the insertion of disc. *Interruption of playing Wen the STOP button 24 is
pressed, playing 15 of disc is discontinued, and the disc is returned to
the original position in the nagazine 3. Wth the present disc playing
device, no eject button is provided for use specifically for
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di schargi ng di scs, the and the open/ cl ose button 25 20
di schar,gi'ng discs. For the foregoing operations, the fa M

ot her nmeasures are taken using electric circuits (sone astesar €
previ ously described). In Connection with Magazi ne 25 Frﬂgg The
magazi ne 3 does not rotate unless -58- the disc D noyeg ﬁ%gf‘th Serisdr

urtheres
closing of the door 41 is detected. S%%GThe magazi ne 3 dqoes not rotate

unl ess

FIG.1




5 withdrawal of the kick-out nenbers 7, 7a fromslits 3
In Connection with Door (1) The door 41 closes after th
past the sensor recognizing transport of the disc 10
(2)~The door 41 opens after the magazi ne 3 has stopped
remai ns closed during the rotation of the nagazine 3. |# €onnection w.tlh
Di sc Discharge 15 (2) Wien the disc in the playing neans 9 is
to be accommopdated in the nagazine 3 by the STOP butt on L2d4—e+—the
open/ cl ose button 25, the magazine 3&3dikely to be filled up by
accomodating the disc. If anotherdisc is to bepinserted into the
I nsertion- QO ?

O

(RMEND SHEET

1°C o

eSS 11UV E

oL phpe [
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20 discharge neans 4, the fixedly positioned roller

neans 6 rotates in the discharge direction to automati
diksc.- Incidentally, the disc can be prevented fromfro
stopping the rotation of the 25 roller 61. -59-

| baded onto the playing neans 9 withyj4pe front side fag

direction, this disc is discharged fromthe nagazing u

m
(B)
i

RERLACEMIVE SHEER) Y

bei ng drawn i y

‘Wie0 DEICEI996 Sq it S

hg toward the ong

DO

the data signal is not readable 5 fromthe disc.

FIG. 3
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Features of the Enbodi nent .The disc pl ayi ng device of‘REPLA

t he follomﬁng outstanding features. 1. The disc insertion-

1Q- of the front panel 2, the slit 42 of the doorand t
openi ng 510 of the insertion guide nmenber 500 have a w
upward and downward fromthe central of the height and
wi dened toward the disc inlet side, g hat the disc 15
from becom ng damaged by the friction- al contact of th

—

i nsertion

déd Béﬁﬂhﬁ?ﬁm

gradual | v

can be preventef

Vs

portion with the wall defining the slit 21 or 42 or the opening 510 when
the disc is inserted. The slit 21 of the front panel is closed 20

when the disc is to be inserted or discharged

7914
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to prievent ingress of extraneous matter through the SliEUﬂEJKImﬁﬁqu

for opening and closing the slit 21 of the front panel

spring 25 47 and opened by the slider 410 via the t or bi

440, so that the door 41 does not rotate even if the sl
the closing direction with the disc held in the slit 42
whereby the disc is prevented from b&d@8i ng damaged. Eveé
cl osed door sensor switch SWL detects the slider 410 as
closing direction to

~— —

bn - 60-

s—e+oset—by—th

pr
br 200EC40 dd

9
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[
d
of _the. door. 41,
n

if 5 the fullly
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the Limt position of closing, the subsequent operation c
whil e tthe door 41 as fully opened is detected by the disc
simtch SWB. 10. This provides a double neasure for preven
the®disc. 3. The size of discs can be detected by the fir
the sixth sensor SE6 to preclude the insersion of the dis
di scs of 15 specified size and to a

to the insertion of the disc of'difféy

magazine 3 rotates in the direction in which the angle of
This shortens the settigg time. 5. The d
™

Is smaller. 20
gui de nenber 5 is

oid the troubl e that
3%t size into the nd

an-not_he effected

: iREBBA
dt jse r
d ¢th

i

jgazi ne.

SE|l to
EGY%6ne

4. The
+ot-atror—reeded—
| SC upper portion
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parti:al |y renovable, so that the disc therein are renDV%HEiA@EMEEW?SHEET

renmovi ng the entire gui de nenber when the device is carll ge—to—t+hre—+ep
skbop, hence 25 conveni ence. -61- Because the magaz| ng 3 and the g
menber 5 provide a two-conponent structure for hol ding fi sc < QRECHRYS U
the magazine 3 only is nade rotatable,7}§@ magazi ne 3 cpnibe _conpacted
rendered |ight- 5 weight and easy to control for rotatipn. The disc hol
grooves 31 need to be made only in the magazi ne 3 and ak
make.
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6. Each hol di ng groove 31 of the magazine 3 is nade to hQMg_&JMJﬂJLJJM;““

accommodating a single 10 disc Dto prevent insertion
mhrle the groove 31 has an internmediate portion with a K

this sinple construction, the negazi ng %%dzs rotatabl e
stability, with the disc prevented from7j unping out |nad
the entire length of the groove 31, the groove is taper
and al so toward the center of rotation of the magazine

tomard the bott

bm

Of

groove bottomis made slightly larger than the thickness of the disc D. The
outer peripheral portion of the disc can therefore be supported al nost
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w t hqut any backl ash, while the recorded area of the di

of contact with the groove- 25 defining wall. -62-
elbastic nmenber 30 is fitted to the central tubular port
magazi ne where the holding groove 31 has its inner end.
abates the inpul sive noise that would 5 ot herwi se. occ
falls into the groove 31. 9. The uppe?/¥nd edge definin
hi gher than the | owest portion of the groove bottom
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for supporting the disc by an amount corresponding to 10
di sc. The edge of the disc can be held between the adjcqg
grooved portion at sits upper end, whereby the disc an be
good stability. 10. Since the disc Dis played as partly
the magazine D, the device can be nmade snmaller in size t

REPCAGEMIERT SHEE

qupported wi th
15 2(p§§¢ e
hgn playing C

t e Tregazire:

O

wherein the disc is played as conphﬁbﬁ y wthdrawn from

with the

In the playing neans 9, the disc D fandl e for delive

following timng. The 20 transport rollers 6la, 62a deliver the disc Dto

the case 91, and the disc is conpletely clanped by the t

urntabl e 922 and

the clanp 93, whereupon the rollers 6la, 62a are noved away from each ot her

to rel ease the

FIG.10
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disc fromthe pressure.

pl ayi ng ‘'neans 9 to the nmagazine 3 -63- after playing, t

When the disc Dis to be

62a are noved toward -each other to hold the disc,

disc is held between the rollers 5 6la, 62a or

and the clanp 93 al ways when to be delivered. Thus, the di
delivered reliable without falling even/gg the playing dey
during delivery. 12. The rollers 6la, 62a are noved toward

FIG.12

25 rett
and t he

bet ween t

REPLACEMEN THEET

difsc Dis therer
after released fromthe turntable 922 and the clanp 93. A(C)r_déuqisco e
h¢ turntabl e 92

2

SCTTCaIT e
fice is inclined




10 _or away fromeach other, and the disc is clanped |
and the clanp 93 and- rel eased therefrom by the sliding

bAE

GMED

e

P2
gl e

slide plate 8. This ensures a reliable operation free df |[trouble that

ot herwi se occur due to timng differences. 15
invention is not limted to the construction of the for
but can be nodified variously w thoutl2gggarting fromth

is the appended clains. -64- VWhat is clained is: 1.
devi ce for acconmpdati ng
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a plurality of discs to play the desired disc, or to take-e
outside and repl ace -t he disc by another disc, the disc o@&P_‘u RN AC €
character- 5 ized in that the device conprises a base chHassis I, a
di shli ke magazine 3 rotatably nounted on the chassis 1 apnqg f '
plurality of disc holding grooves 31 radially extending[ r nﬁﬁﬁ@ggﬁ%?ga
portion toward an outer periphery, 13A% nagazine 3 havijhgtan-

side, a guide nenber 5 covering the magazine 3 from abovig to hold the dis
al ong wi th the disc holding grooves 31, the guide nenber=5F=FErmMTrI ng
rotation of the magazine 3 and being fixed to the base chassis 1, disc

I nsertion-drive neans di sposed as opposed to a 15 speci fied one of the
di sc hol di ng grooves 31, and drive neans for rotating the nagazi ne 3.

¢s

FIG.15
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the' outer peripheral portion thereof and nade | ower tha
peri pheral portion. 3. A disc playﬁq? jgevice for accomo
of discs to play the desired disc take out theldi
and replace the disc by another- disc, the di sc playing d
character- 5 ized in that the device conprises a base chasSis -1, a dishlike
magazi ne 3 nounted on the chassis 1 and forned
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with.a plurality of disc holding grooves 31 radically ext
central- portion toward an outer periphery, the nagazine 3
upper side, 10- a guide nenber 5 covering the nagazi ne 3
fixed to the base chassis 1, and disc insertion-drive neg
opposed to a specified one of the digg/hgl ding grooves 31
hol di ng grooves 31 having a length | arger than the dianet

REPL ACEMENT, SHEET
rom above and
ng dp<posed9%s
, leach of the dis
er 01 15 t he

—h

(7))

)

disc to be inserted thereinto and an internedi ate portion
continuous with the outer peripheral portion thereof and
the outer peripheral portion. 4. A disc playing device as

snmothly

made | ower than
defined in claim

3 wherein the nagazine 3 is rotatably nounted on a support post 10 provided

FIG.17

upright on the base chassis 1,




and the base chassis 1 is provided wth electric drive 5 nfEgj
the magazine 3. 5. A disc playing device as defined in cla

gui de nmenber 5 is supported by a central leg 50 fitted to |h
of the support post 10 and a plurality of legs 51 fitted t

5 support posts 11 provided on the base chassis 1 in the

upper porti¢n

fﬁ?ﬁwgﬁm y

14

outer periphery of the magazi ne 3,1%g§6has an i nner gui de {surface—52
defining a | arge annul ar groove of "a'circular-arc cross se€ction approx-

i mately matching the outer periphery of the disc in 10 - curvature to
prevent the disc fromfalling fromthe

FIG.18




magazi ne 3, the guide nenber 5 being fornmed with guide gr 'Eiﬂﬁiﬁﬁﬁ?_‘___
spaced apart by the sane angle as the angle between disc PP NT SHEET
i Rsertion-di scharge neans 4 and playi ng neans 9 about the cEntra] l'eg 50
and ‘permtting 15 the disc to be delivered to the nagazjn ngagba?§y of
the guide nenber 5. 6. A disc playing device as defined ip claim erein
the magazine 3 has at its center a tH22b r portion 39 rott T
t he support post 10, and the tubular ion 39 is provided therearound
with 5 an annul ar el astic nenber 30 for abating an inpul sive nolise to be
produced by the disc when the disc is inserted. 7. A disc playing device
wherein discs are accgommodated in disc holding grooves 31 forned approxi -

=




mately radially in a nmagazine 3, and the magazine 3 is

to transfer the disc between 5 the nagazine 3 and dis
i Asertion-di scharge neans 4 and pl aying neans 9 which a
t he path of rotation of the nagazine, the disc playi
characterized in that the device conprises, as arranged
nmeans 9 and t he magazi ne 10 3, a pair of rollers 61a,

-ot-at-etorm PRad
PLACEMENT SHEE
e[ provi ded besildg

1g=?3¥22ﬁ¥ﬁ§bg?eying

6_ 1T Ul

transporting the disc as held therebetween, and a kick-¢ut nenber 7a

novabl e between a first position inmqr25§hamay froma di
of the magazine 3 and a second positig
end portion of the

FIG.20

C Toadl ng position

ere the rollers 61a, 62a hold an



15 .disc as projected fromthe magazi ne 3, the kick-out nmenber 7a
engageable in a bottomslit 32 forned in a portion of t {
groove 31 to restrain the nmagazine 3 fromrotation whe -'3 hﬁgyﬂmﬂgﬁuEEr
position. 8. A disc playing device as defined in claimji7{wherein the

ki ck-out nmenber 7a kicks out the disc by a stroke |engtih jnoR @DEGt1R t hah
the diameter of the disc. 9. A disclpl/a¢i ng device as deffined in claim7
wherein a kick-out menber 7 is di ed al so between th gazi ne 3 and fhe
di sc insertion-di scharge neans 91 b i ck-out nenber 7 i -
between a first 5 posi tion inwa<;§§ way from a disc |oading position

(o]

of the nmagazine 3 and a second NOS_t where an end
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portion of the disc projects fromthe nagazine 3, the kick-out
bei ng engageable in the bottomslit -68- 32 forned i !
groove 31 to restrain 10 the magazine 3 fromrotation
position, the two kick-out nmenbers 7, 7a being so contr(
of the kick-out nmenbers is inits second position, the ¢
menber stands by at its first poesition. 10. A disc playi devi ce_as
defined in claim?7 wherein between tdpy3d sc i nsertion-dijscharge neans 4
the magazine 3 are arranged a pair of rollers 61, 62

%Mg\kj

¢¢ " 9l4




for transporting the disc as held therebetween,and a 5 [LR-
for pushing out the disc fromthe magazine 3 until an end
diisc is held between the rollers 61, 62. 11. A disc playi hgldevi ce whereiln
di scs are accomrmodated in disc holding grooves 31 fornmed appr oxQ0-neti®9by
radially in a magazine 3, the nmagazine 3 is rotated and stopped to transf
the disc between the 5 magazi ne 3igryd di sc insertion-dils € neans 4
and playing neans 9 which are provided beside the path of {rotation of the-
magazi ne 3, and the playing nmeans 9 plays the disc as rotatably supported
between a turntable 922 and a clanp 93, the disc playing device 10 bei ng
characterized in that the device conprises: a frame 932 pivotally novably
supporting the clanp

£¢°9ld

(¢9) Ly
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93 and provided with a disk 933 for pressing the -69-
turntable 922 or releasing the disc therefrom 15

92 having the turntable 922 and a head nount 923 carr
readi ng signals recorded on the disc, transport roller
transporting the disc to a position where the disc can

g a héaa”;or
612,00E6 W%

cl anped by fihe

Th P - he
SEMEN, SEEEE bl y

b 20

di sk 933 and the turntable 922, and2438ingle slide plale 8 formed with ¢am

grooves 85, 83 having fitted therein the frane 932 andlthe head

SHS
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mount - assenbly 92 respectively for pivotally noving the f]
assenbly toward or away from each 25 other and with
82 for driving the transport rollers 6la, 62a toward or a
other. 12. A disc playing device as defined in claimi11l w
groove 85 is so shaped as to make thejygpage 932 novable b _
position where the disk 933 presses the di sc against the urntable 5 and a
pl ayi ng position permtting rotation of the disk 933 and the—dise——i3—A

A e — - ary

di sc playing device as defined in claim1l wherein the slide plate 8 is

di sposed bel ow the disc as positioned to be clanped. 14. A disc playing
device as defined in claim :
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-70- - 11 wherein the frame 932 has a pivot 931 proj ecti. ng froma side

portion thereof and a leg pin 934 project- ing froma | owsgg A QEEE
t hereof, and the head 5 nount assenbly 92 has a pivot 9§E‘IH§E%g§ggg FHor

a side portion thereof and a leg pin 924 projecting fromaa {ower end
portion thereof, the leg pin 934 fitad/g in the cam groovg p5,2 OMEQ 6 pin
924 fitting in the camgroove 83, the frame 932 and the heafl nmount asse
92 10 bei ng pivotally novabl e respectively about the piyot 931 and the

pi vot 921 each projecting horizontally. 15. A disc playi ngdevice—as—————-

defined in claim
FIG.26 A
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14 wherein the pivot 931 of the franme 932 is positioned bel ow the center of
the disc as positioned to be clanped, and the pivot 921 of_the ot
assenbly 92 is 5 positi oned above the center of the di gEPLQCEBﬁ§ﬂ$SHEET
pl ayi ng devi ce wherein discs are acconmodated in disc holldi

formed approxi- mately radially in a nagasiyng 3, and the gazkﬂe g Qﬂ%
rotated and stopped to transfer the disc between the 5 aZ GBEG

di sc insertion-di scharge neans 4 and playing neans 9 whic re_praovided
beside the path of rotation of the magazine 3, the disc p{aying device
bei ng characterized in that the device conprises: a deliv vi-ce 8
di sposed between the disc insertion- 10 di scharge neans 4 and the
magazi ne 3 and conprising -71-

LC " 9ld




a pai.r of rollers 61, 62 for transporting the disc as held
and a ki ck-out nenber 7 for kicking out the disc fromthe

t her ebet ween,
nadazine 3 until

an end portion thereof is held between the rollers 61, 15
deteécting device including aplurality of disc sensors SEl
provided for the disc insertion-discharge neans 4, each of
to SE6 conprising a light-enitting el mé and a 20

arranged as opposed to each other on the respective sides
transfer to the magazine 3 for detecting passage of the di

¥ SHEET
he sensors SH

phot 2 0DEE 1396

of_a path of
sc through

8¢9l




the path, at least two of the sensors SE to SE6 being so arranged tha
smal |l disc is detectable 25 by one of the two sensd ]

di sc passes approximately through the mddle of a path of REP”R@MEF@S@E{;
di scs, and neans for discharging the small disc fromthe |dijsc
i nsertion-di scharge means 4 upon opegz?%gn of 30 dijsd det@GPECAPGehn}
when the small disc is inserted and - e the small disc ijs accommpdat

in the nmagazine 3. 17. A disc playing device wherein disck are accomodat e
in disc holding grooves 31 fornmed approxi- mately radialljy_in a nagazi-he
and the magazine 3 is -72-




rotated and stopped to transfer the disc between the 5 nmagazine 3_and di
I nserti on-di scharge neans 4 and pl ayi ng neans 9 which ar '

the path of rotation of the nagazine 3, the disc playing R IE@QEE@?@ESHE@T
characterized in that the device conprises: a front panell 32 provided on | hp
body of the device 10 and havingggqyertical slit 23 flor 280&E 1%ng
the disc to pass therethrough, a rotabl oor 41 provided flor_the disc
i nsertion- discharge nmeans 4 in the vicinity of the front] panel 2 and

supported by a pin at upper and | ower ends 15 t her anf —i-he—+rotatabte’
door 41 having a slit 42 approximately identical with the slit 21 in shape,




and a rotation controller for rotating the doo r 41 between.a first

position where the slit 42 is in register 20 W th tggpﬁACEWQHEET

pérmt insertion or discharge of the disc therethrough and fg—seeefg——
position where the slit 42 is concealed fromview through tthe slit 21 to

prevent insertion or discharge of thgdigsc, each of the ql ift s2BDEAI9%av| nh
a central portion of 25 uni formw dth, tapered towdgrd_upper _and |oief
ends thereof fromthe central portion and havi ng at thesq ends a width
approximately equal to the thickness of the disc. - 73-
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18. A disc playing device as defined in claim1l7 wherein the rotation

control'l er conprises a spring 47 connected to a hook 4

REDLACEMENP SHERT!

t'he, rot at abl e door 41 for biasing the door 41 into rot
closing direction at all tines, a slider 410 coupled t

t he door 41 and slidable horizonta%éyé | ong the front
door 41, a door opening-closing d evi ce 400 conpr

Al
D  he upper end jof
hahel2 @DEE 1986 atle

slng a torsion

spring 440 attached to the slider 410 and 10 havi ng
wi th the hook 45 in bearing contact therewith, and a f

switch SW and a fully closed door sensor switch SW which are arranged
al ong the path of novenent of the slider 410 for detecting the first

position and the second
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15 ~po§i tion respectively. ”
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ABSTRACT
DISC PLAYING DEVICE

A disc playing device comprises a magazine 3
rotatably mounted on a base chassis 1, and a guide
member 5 attached to the base chassis 1 so as to cover
the magazine 3 and permitting the rotation of the
magazine 3. A pair of rollers 61 and 62 are provided
between a front panel 2 and the magazine 3. The disc
is accommodated in the magazine 3 by the rollers 61, 62
through a slit 21 in the front panel 2. -The magazine
3 rotates to transport the disc to a playing portion 9,
and the disc is pushed out by a kick-out member’ 7a and
then held bethen a clamp 93 and a head mount assembly

92. The clamp 93 and the assembly 92 are pivotally

movable by a slide plate 8.

{Nominated Drawing : Fig. 2)




