SPECIFICATION
DISC CHANGER

Field of the Invention
The present invention relates to a disc changer in which a
plurality of discs are loaded and which selects an arbitrary

one of the plurality of discs for sound recording/reproduction.

Background of the Invention

In a disc changer of this kind, a disc holding means is
configured to house a plurality of subtrays in a stocker having
a plurality of shelves, and a vertical drive means for
selecting the position of an arbitrary disc is configqured to
drive all of the stocker, the plurality of subtrays, and the
plurality of discs in the vertical direction.

In such a conventional disc changer, however, when the
vertical drive means driveé the disc holding means to select an
arbitrary disc position, a vertical drive motor may consume a
large amount of energy because the stocker including the
plurality of shelves and the disc holding means used to drive
all of the p;urality of subtrays and the plurality of discs are
heavy, so that the disc changer may cause the finished product
to drop, be affected by vibration and require a large amount of
costs due to a large number of required components.

It is an object of this invention to provide a light and
inexpensive disc changer that does not require a stocker having

a plurality of shelves or a plurality of subtrays.
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Disclosure of the Invention

To achieve this object, the invention set forth in Claim 1
is a disc changer in which a plurality of discs are loaded and
which selects any of the plurality of discs for sound
recording/reproduction, characterized in that the disc changer
comprises a disc holding means for detachably holding a
pluraiity of spacers on a pair of spindles using a holding
claw; a vertical drive means for driving the spacers in the
vertical direction to select any position of the plurality of"
discs held by the plurality of spacers; a spindle drive means
for driving the holding claw to engage and disengage the
plurality of spacers with and from an upper spindle; a
horizontal transfer means for transferring the disc supported
on a subtray; and a disc clamp means for clamping the disc at a
sound recording/reproduction position.

According to this invention, the vertical drive means can
drive the pluralitylof spacers supported by the disc holding
means, in the vertical difection to select any one of the
plurality of discs held by these spacers, the spindle drive
means can then drive the holding claw to disengage the spacers,
and the horizontal transfer means can then transfer the
selected disq to the sound recording/reproduction position
while supporting said disc with the subtray. The disc clamp
means then clamps the transferred disc to the sound recording/
reproduction position.

The invention for a disc holding means set forth in Claim
2 is a disc changer according to Claim 1 wherein the holding

claw provided in the upper spindle of the disc holding means is

e
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constantly urged downward by a claw-opening spring to open its
claw portion in order to hold the spacers and discs on the
upper spindle.

The invention set forth in Claim 3 is a disc changer
according to Claim 2 wherein the holding claw provided on the
upper spindle of the disc holding means is manufactured by
integrating a core portion that is pressed upward by the lower
spindle with a.claw'portion that holds the spacer on the upper
spindle.

This means enables the spacer and disc to be held stably
and reliably and allows the spacer to pass along both spindles
in the wvertical direction by housing the claw portion of the
holding claw inside the upper spindle when the lower spindle is
pressed upward.

The invention for a spindle drive means set forth in Claim
4 is a disc changer according to Claim 1 wherein the spindle
drive means has a spindle base driven in the vertical direction
by an elevating cam driven in the horizontal direction by a
horizontal drive gear, and wherein the top of a lower central
shaft provided on the spindle base presses an upper central
shaft upward to house the holding claw inside the upper spindle
in order to release the spacers from the upper spindle.

The invention for a spindle drive means set forth in Claim
5 is a disc changer according to Claim 1 wherein the spindle
drive means has a spindle base driven in the vertical direction
by the elevating cam driven in the horizontal direction by the
horizontal drive gear, and wherein a protruding portion at the

tip of the lower spindle shaft provided on the spindle base
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presses the core portion of the holding c¢law upward to house
the holding claw inside the upper spindle in order to release
the spacers from the upper spindle.

This means allows the horizontal drive gear to drive the
spindle base in the vertical direction via the elevating cam to
press the upper spindle upward using the top of the lower
spindle disposed on the spindle base, thereby allowing the
holding claw to be housed inside the upper spindle to release
the spacers from the upper spindle.

é% The invention for a vertical drive means set forth in
Claim 6 is a disc changer according to Claim 1 wherein the
vertical drive means has a lower spindle rotatably journaled to
the lower central shaft disposed on the spindle baée, wherein a
threaded portion of the lower elevating table provided to
engage a threaded portion formed on the outer circumference of
the lower spindle drives the lower. elevating table in the
vertical direction, and wherein a vertical drive gear
configured to engage a geér portion provided on the lower part

{ of the lower spindle is rotated by a motor in order to
vertically drive the plurality of spacers and discs supported
on the elevating table. |

The invention for a vertical drive means set forth in
Claim 7 is a disc changer according to Claim 1 wherein the
vertical drive means has a lower spindle rotatably journaled to
the spindle base, wherein a threaded portion is provided to
engage a male thread formed on the outer circumference of the
lower spindle, the threaded portion having a rotating stopper

mounted thereon, wherein the lower spindle is rotated to drive
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the threaded portion in the vertical direction in orde; to
vertically drive the plurality of spacers and discs supported
by the spindle.

This means can use the vertical drive gear to rotate the
lower spindle to drive the lower elevating table or threaded
portion in the vertical direction, thereby driving the
plurality of spacers and discs in the wvertical direction.

The invention for a horizontal transfer means set forth in
Claim 8 is a disc changer according to Claim 1 wherein the
horizontal transfer means executes horizontal transfer by
engaging the horizontal drive gear configured to be driven by
the motor with the gear portion of each of a main tray, the
subtray, and the élevating cam configured to be driven in the
horizontal direction, and wherein a non-gear and a protruding
portions provided in each of the main tray, subtray, and
elevating cam and a pressed portion of an activating piece
sequentially drive the main tray, subtray, and elevating cam
using the horizontal drive gear.

This means can rotate the horizontal drive gear to
sequentially drive the main tray, subtray, and elevating cam in
the horizontal direction.

The invention for a spindle drive means set forth in Claim
9 is a disc changer according to Claim 1 wherein the spindle
drive means is configured so that the spindle base is
vertically driven by the elevating cam at a housing and the
sound recording/reproduction positions centered at both
spindles and at which the subtray in the horizontal transfer

means is stopped.



This means can drive the spindle base in the vertical
direction at the housing and sound recording/reproduction
positions in order to sound record/reproduce on the disc and to
house and remove the disc.

According to the invention for a disc changer set forth in
Claim 10, the sound recording/reproduction position lies in the
front of the mechanical base, whereas a disc housing position
that is centered at the spindle lies in the rear of the
mechanical base.

The invention set forth in Claim 11 is the configuration
of the basic configuration according to Claim 1 with the
following configuration added thereto. This invention is a
disc changer further including a transfer switching means
operative during the sound recording/reproduction on the disc
for switching the presence of transfer of the disc to
distinguish between the change of another disc and the removal
and change of the disc being sound recorded or reproduced, and
a disc pitch reduction meéns for reducing the height of the
spacers supported by both spindles.

According to this invention, during the sound recording/
reproduction on a disc; the transfer switching means can switch
the presence of transfer-of the disc to distinguish between the
change of another disc and the removal and change of the disc
being sound recorded or reproduced on the disc, and the disc
pitch reduction means can reduce the height of the spacers
supported by both spindles.

The invention for a transfer switching means set forth in

Claim 12 is a disc changer according to Claim 11 wherein to
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distinguish between the change of another disc and the removal
and change of the disc being sound recorded or reproduced,
during the sound recording/reproduction on the disc, the
transfer switching means has a position at which the elevating
cam is engaged with and disengaged from a hock configured to be
rotationally returned for a specified amount by a spring
journaled to a stepped cam driving the disc clamp means that
elevates and lowers a sound recording/reproduction device to
clamp the disc at the sound recording/reproduction position,
the transfer switching means alsc having a position at which
the hook is held to and released from the mechanical base.

With this means, while the disc is being sound recorded or
reproduced, another disc may be changed and the disc being
sound recorded or reproduced may be removed and changed, based
on the difference in movement of the elevating cam.

The invention for a disc pitch reduction means set forth
in Claim 13 is a disc changer according to Claim 11 wherein the
disc pitch reduction means.has a slit and a connecting section
between a 12 cm and an 8 cm disc loading sections of the
subtray so that a force of a specified amount or more can
deform the connecting section to make the 12 cm and 8 cm
loading sections flush with each other, thereby allowing the

thickness of the spacers to be reduced.

Brief Description of the Drawings
FIG. 1 is a perspective view of the appearance of a disc

changer according to an embodiment of this invention;



FIG. 2 is a partly cut perspective view of the appearance
of an input section (a mechanical section) of the disc changer
according to the embodiment of this invention;

FIG. 3 shows a drive section of the disc changer according
to the embodiment of this invention, wherein (A) is a partial
coss sectional plan view, (B) a side view, and (C) a cross
sectional front view;

FIG. 4 shows a subtray and a main tray of the disc changer
according to the embodiment of this invention, wherein (A) is'a
plan view, (B) a side view, and (C) a cross sectional front
view;

FIG. 5 is a partial cross sectional plan view showing the
main tray of the disc changer according to the embodiment of
this invention in which the main tray has been drawn out to
change a disc;

FIG. 6 is a partial cross sectional side view showing the
main tray of the disc changer according to the embodiment -of
this invention in which the main tray has been drawn out to
change the disc;

FIG. 7 is a cross sectional front view showing the main
tray of the disc changer according to the embodiment of this
jnvention in which the main tray has been drawn out to change
the disc;

FIG. 8 is a partial cross sectional view showing the main
tray of the disc changer according to the embodiment of this

invention in which the main tray has entered the body;



FIG. 9 is a partial cross sectional view showing the main
tray of the disc changer according to the embodiment of this
invention in which.the main tray has entered the body;

FIG. 10 is a partial cross sectional plan view showing the
subtray of the disc changer according to the embodiment of this
invention in which the subtray has transferred the disc to a
sound recording/reproduction position for sound recording/
reproduction;

FIG. 11 is a partial cross sectional side view showing the
subtray of the disc changer according to the embodiment of this
invention in which the subtray has transferred the disc to a
sound recording/reproduction position for sound recording/
reproduction;

FIG. 12 is a partial cross sectional plan view of the disc
changer according to the embodiment of this invention in which
the disc is changed during sound recording/reproduction;

FIG. 13 is a partial cross sectional side view of the disc
éhanger according to the embodiment of this invention in which
the disc is changed during sound recording/reproduction;

FIG. 14 is a partial cross sectional plan view of the disc
changer according to the embodiment of this invention in which
the disc is released during sound recording/reproduction;

F1G. 15.is a partial cross sectional side view of the disc
changer according to the embodiment of this invention in which
the disc is released during sound recording/reproduction; |

FIG. 16 is a cross sectional front view of the disc

changer according to the embodiment of this invention in which



a spacer returns to its origin to house the disc on a center
spindle;

FIG. 17 is a cross sectional front view of the disc
changer according to the embodiment of this invention in which
the disc has not been housed on the center spindle yet;

FIG. 18 is a cross sectional front view of the disc
changer according to the embodiment of this invention in which
the disc has been housed on the center spindle;

FIG. 19 is a cross sectional front view of the disc
changer according to the embodiment of this invention in which
the removal of the disc from the center spindle is started;

FIG. 20 is a cross sectional front view of the disc
changer according'to the embodiment of this invention in which
the disc is being removed from the center spindle;

FIG. 21 is a cross sectional front view of the disc
changer according to the embodiment of this invention in which
the disc is housed on the center spindle;

FIG. 22 is a cross sectional front view of the disc
changer according to the embodiment of this invention
illustrating a method for preventing the spacer from slipping
out when a lower spindle is lowered;

FIG. 23 is a cross sectional front view of the disc
changer according to the embodiment of this invention
illustrating a method for preventing the spacer from slipping
out when the lower spindle of the spacer is elevated;

FIG. 24 is a perspective view of the appearance of an
input section (a mechanical section) of a disc changer

according to a second embodiment of this invention;
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FIG. 25 is a partial cross sectional view of the disc
changer according to the second embodiment of this invention in
which a lower spindle has been lowered;

FIG. 26 is a partial cross sectional view of the disc
changer according to the second embodiment of this invention in
which a lower spindle has been elevated; and

FIG. 27 is a perspective view of the lower spindle of the
disc changer according to the second embodiment of this

invention.

Description of the Embodiments

A disc changer that exemplifies an embodiment of this
invention is described below with reference to FIGS. 1 to 23.

In FIG. 1, reference numeral 1 designates a front panel
mounted on a bottom plate 2, and a front surface includes No.
keys 3, open close knob 4, start stop knob 5, a power button 6,
éﬁd a display section 7. Reference numeral 8 denotes an outer
case that covers a disc chéngei according to this invention,
and 9 is an insulator provided on the bottom plate 2.
Reference numeral 10 indicates a main tray that protrudes from
an opening la in the front plane 1. Reference numeral 11
designates a_subtray that can be guided by the main tray 10 to
slide in arrow direction o - f and on which a changed disc 12
has been fed in this figure.

In FIGS. 2 and 3, reference numeral 13 denotes a
mechanical base mounted on the bottom plate 2, and the main
tray 10 has been quided to the mechanical base 13 so as to be

moved in arrow direction o - B. Reference numerals 14 and 15
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indicate elevating cams, which have been guided to the
mechanical base 13 so as to be moved in arrow direction o - B,
cam grooves 14b ana 15b are formed in the elevating cams 14 and
15, respectively.

Reference numeral 16 is a horizontal drive gear journaled
to the mechanical base 13 and rotated by a motor (not shown).
The horizontal drive gear 16 engages a gear portion 10a of the
main tray 10, a géar portion 1lla of the subtray 11, and a gear
portion 1l4a of the elevating cam 14 and is Qisposed so that its
rotational driving force can drive the trays 10 and 11 and the
cam 14 in arrow direction o - B.

The configuration of the spindle drive means is described
below.

Reference numeral 17 designates a spindle base configured
to be moved in the vertical direction by the cam grooves 14b,
15b, and a lower central shaft 18 is provided on the spindle
base at its center.

A lower spindle 19 is journaled to the lower central shaft
18 as a vertical drive means. A threaded portion 19a is formed
on the outer circumference of the lower central shaft, and a
gear portion 19b is formed on the lower part thereof. The gear
portion 19b engages a vertical drive gear 20 journaled to the
mechanical base 13, and the vertical drive gear 20 engages an
intermediate gear 21 that is rotated when driven by the motor
(not'shown) journaled to the mechanical base 13. Reference
numeral 22 denotes a vertical feed detection switch that counts

the number of rotations of the vertical driwve gear 20.

- 12 =



Reference numeral 23 indicates a lower elevating table
having a threaded portion 23a engaging the threaded portion 19a
of the lower spindle 19 and configured to be vertically moved
in arrow direction vy - 3 when the lower spindle 19 is rotated.
Reference numeral 24 denotes an upper elevating table having a
vertical long hole 24a with which the shaft 23b of the lower
elevating table 23 is engaged so that the table can slide in
arrow direction y - 8.

Reference numeral 25 indicates an upper spin&ie fixed to-
the center of a spindle mounting plate 26 provided above the
mechanical base 13 so as be coaxial with the lower spindle 19.
A holding claw 27 is provided on the upper spindle 25 as a disc
holding means, and a claw portion of the holding claw 27 is
driven by the lower central shaft 18 to enter and exit the
outer circumference of the upper spindle 25.

The configuratibn of a disc clamp means is then described.

Reference numeral 28 designates a sound recording/
reproduction device for thé disc 12 that is driven to be
elevated and lowered in direction o - B by cam portions 29%9a,
30a of a pair of stepped cams 29, 30 configured to be moved
behind the mechanical base 13 in arrow direction vy - & over a
specified amount. Reference numeral 31 denotes a connecting
plate rotatably journaled to the rear portion of the mechanical
base 13 so as to be rotated in direction x -A, and one end of
the connecting plate is engaged with the stepped cam 29 with
the other end engaged with the stepped cam 30 so that the
movement of the stepped cam 29 in direction o - B is

transmitted to the stepped cam 30.
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Reference numeral 32 denotes a hook journaled to a bracket
33 from the stepped cam 29 so as to be rotated for a specified
amount. The hook 32 is configured to be rotationally returned
in direction and pressed in direction & by a spring 34 and to
engage a protruding portion l4c formed in the rear portion of
the elevating cam 14 in order to drive the stepped cam 29 in
direction o - B. Reference numeral 35 is a disc clamper for
the sound recording/reproduction device 28 that is supported on
a clamper mounting plate 36 provided on the rear portion of the
mechanical base 13 in such a way that there is a specified
amount of gap between the device 28 and the clamper 35.

In the spindle dri&e means, 37 is an elevating connecting
plate rotatably jéurnaled to the center of the mechanical base
13 so as to be rotated in direction x - A, and one end of the
connecting plate is engaged with the elevating cam 14 with the
other end engaged with the elevating cam 15 so that the
movement of the eleﬁating cam 14 in direction o - B is
transmitted to the elevatiﬁg cam 15.

The configuration of a disc pitch reduction means is then
described.

FIGS. 4 and 16, to reduce the height of a spacer 40 and
thus the thiqkness of the disc changer, a 12 cm disc loading
section 11b of the subtray is formed at a somewhat higher
position than an 8 cm disc loading section 11 ¢ in arrow
direction vy, with the sections 11b and 1llc separated from each
other by slits 11d, and a connection lle can be flexed in

direction y - & under a specified amount of force.
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The configuration of the horizontal transfer means is
described below.

In FIGS. 3 and 4, two non-gear portions l4d, l4e are
formed on the geaf portion l4a of the elevating so as to
disengage the elevating cam 14 from the horizontal drive gear
16. One non-gear portion 10b is formed on the gear portion 10a
of the main tray 10 cam 14 to disengage the main tray 10 from
the horizontal drive gear 16. Furthermore, two non-gear
portions 11f, 1lg are formed on the gear portion 1lla of the
subtray 11 to disengage the .subtray 11 from the horizontal
drive gear 16.

Protruding portions 14f, 14g are formed on the rear
portion of the elévating cam 14. In addition, an activating
piece 38 is Jjournaled to the front portion of the elevating cam
so as to be rotated for a specified amount, and a pressed
portion 38a formed on the acti&ating pie;e 38 is constantly
rotatioﬁally returned in direction A by a spring 39 so as to be
parallel with the protruding portions 14f, 1l4g.

One protruding portion 10c is formed on the bottom surface
of the main tray 10. Two protruding portions 11h and 11i are
formed on the bottom surface of the subtray 11.

Next, the stop positions of a horizontal transfer means
consisting of the horizontal drive gear 16, elevating cam 14,
main tray 10, and subtray 11, the configuration of the non-gear
and protruding portions and the pressed portion 38a of the
activating piece 38, and the height relationship between the
spindle base 17 and the sound recording/reproduction device 28

are described with reference to FIGS. 5 through 11.
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FIGS. 5 to 7 shows a state in which the main tray 10 and
subtray 11 are driven out from the front panel 1 in arrow
direction « by the.horizontal drive gear 16, followed by the
stoppage of a horizontal drive motor (not shown) by a switch
50.

In this case, the horizontal drive gear 16 engages the
gear portion 10a of the main tray 10, the elevating cam 14 has
been fed to the end in arrow-direction o, and the non-gear
portion l4e has disengaged the elevating cam 14 from the
horizontal drive gear 16. Furthermore, the elevating cam 14
has lowered the spindle base 17 in arrow direction 3 and the
stepped cam 29 has lowered the sound recording/reproduction
device 28 in arrow direction 3. In addition, the activating
pliece 38 is pressed by the protruding portion 13a of the
mechanical base 13 to rotate against the spring 39 in arrow
direction x.

In this state,:when the disc 12 is fed on the subtray 11
and the open close knob 4 is pressed, the horizontal drive gear
16 dri%es and transfers the main tray in arrow direction
until the center of the subtray 11 and disc 12 is aligned with
the center of the lower and upper spindles 19 and 25, as shown
in FIGS. 8 and 9.

Shortly before the non-gear portion 10b of the main tray
10 is fed to the position of the horizontal drive gear 16 for
disengagement, the protruding portion 10c of the main tray 10
presses the protruding portion 1l4g of the elevating cam 14 in
arrow direction B to engage the gear portioh l4a with the

horizontal drive gear 16 starting with the non-gear portion
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l4e. This operation drives the elevating cam 14 in arrow
direction f#, while the movement of the main tray 10 in arrow
direction B is stopped by the non-gear portion 10b. Thus, when
the spindle base 17 is elevated in arrow direction y by the
elevating cam 14, the switch.51 is pressed by the elevating cam
14, which then stops its movement in_arrow direction $, as
shown in FIGS. 8 and 9.

In this case, the activating piece 38 is rotated by the
spring 39 in arrow direction y. In addition, the sound
recording/reproduction device 28 is lowered in arrow direction
S,

Rext, when the horizontal drive gear 16 is rotated to
drive the elevating cam 14 in direction B, the spindle base 17
is lowered by the elevating cam 14 in arrow direction 3.

Shortly before the non—geér portion 14d of the elevating
cam 14 is fed to the position of the horizontal drive gear 16
for disengagement, the pressed portion 38a of the activating
piece 38 presses the protfuding portion 11h of the subtray 11
to press the subtray 11 in arrow direction B, thereby engaging
the gear portion lla of the subtray 11, which has been stopped
by the non~gear portion 11f, with the horizontal drive gear 16
to transfer the subtray 11 in arrow direction . At this
point, the main tray 10 is stopped at the non-gear portion 10b,
while the elevating cam 14 is stopped at the non-gear portion
14d.

Furthermore, when the subtray 11 is transferred in arrow
direction B, the protruding portion 1l1i of the subtray 11

presses the protruding portion 14f of the elevating cam 14 in
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arrow direction B, and the non-gear portion 1ig of the subtray
11 stops the subtray 11. At the same time, the elevaﬁing cam

14 engages the horizontal drive gear 16 and is then driven in

arrow direction B, as shoﬁn in FIGS. 10 and 11.

The spindle base 17 is elevated by the elevating cam 14 in
arrow direction vy, and the protruding portion l4c of the
elevating cam 14 presses a slope 32a at the tip of the hook 32
and engages a recessed portion 32b while rotating the hook in
arrow direction k. The stepped cam 29 is driven in arrow
direction 8 and is stopped by the switch 52.

In this case, the sound recording)reproduction device 28
is elevated in arrow direction vy by the stepped cam 29, and the
disc 12 is detached from the subtray 11 and then clamped
between the sound recording/reproduction device 28 and the disc
clamper 35 for sound recording/reproductiocn.

Once the sound recording/reproduction has been finished
and when the horizoﬁtal drive gear 16 drives the elevating cam
14 in arrow direction o, the protruding portion 1l4c of the
elevating cam 14 drives the recessed portion 32b of the hook 32
in arrow direction «. The protruding portion 32c of the hook
32 is rotated in arrow direction x by the slope 13b of the
protruding portion 13a of the mechanical base 13, thereby
disengaging fhe protruding portion l4c of the elevating cam 14
from the recessed portion 32b of the hook 32. The non-gear
portion 14d of the elevating cam 14 subsequently stops the cam
14 from moving in arrow direction a. Shortly before this
operation, however, the protruding portion 14f of the elevating

cam 14 presses the protruding portion 11i of the subtray 11 in

- 18 -



direction o to engage the horizontal drive gear 16 with the
gear portion 1lla of the subtray 11, thereby allowing ihe
subtray 11 to be tiansferred in arrow direction o together with
the disc 12.

In this case, the spindle case 17 has been lowered in
arrow direction &, énd the sound recording/reprodﬁction device
28 has been lowered in arrow direction & by the stepped cam 29.

Once the subtray 11 and the disc 12 has been transferred
in arrow direction o and when the center of the disc 12
approaches the center of the lower and upper spindles 19 and 25
(see FIGS. 8 and 9), the protruding portion 11h of the subtray
11 presses the pressed portion 38a of the activating piece 38
in'arrow direction «, and the elevating cam 14 engages the
horizontal gear 16 and is driven in arrow direction o, thereby
elevating the spindle base 17 in arrow direction vy, which is
then stopped by the switch 51.

Then, when the.elevating cam 14 is driven in direction «
by the horizontal drive géar 16, the spindle base 17 is lowered
in arrow direction 3. The movement of the elevating cam 14 in
arrow direction o is stopped by the non-gear portion l4e but
shortly before this operation, the protruding portion 14g of
the elevating cam 14 presses the protruding portion 10c of the
main tray lOIin arrow direction «, and the main tray 10, which
is stopped by the ﬁon—gear portion 10b, engages the horizontal
drive gear 16 and is then transferred in arrow direction «
together with the subtray 11 and the disc 12. In this case,
the activating piece 38 has been rotated in arrow direction x

by the protruding portion 13a of the mechanical base 13, and
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the protruding portion 11h of the subtray 11 passes through in
arrow direction o without contacting the pressed portibn 38a.
As a result, the méin tray 10, subtray 11, and disc 12 exit the
front panel 1 in arrow direction o so as to be changed, as
shown. in FIGS. 5 to 7.

Next, the configuration of a transfer switching means is
described with reference to FIGS. 12 to 15. The operation is
normally performed as shown in FIGS. 5 to 11, but whén, in
FIGS. 10 and 11, another disc on both spindles 19, 25 is
changed without stopping the sound recording/reproduction on
the disc 12, the No. keys 3 and the open close knob 4 are
operated to further drive the elevating cam 14 using the
horizontal drive gear in arrow direction $. The elevating cam
14 is stopped by the switch 53.

In this case, the protruding portion 32c of the hook 32
pasées through while being rotated in arrow direction x by the
slope 13d of the prétruding portion 13c of the mechanical base
13, and engages a stopper portion 13e as shown in FIGS. 1 and
13.

When the elevating cam 14 is subsequently driven in arrow
direction o, the protruding portion l4c is disengaged from the
recessed portion 32b of the hook 32. The hook 32 remains
stopped, and-the sound recording/reproduction device 28 is
stopped from elevating in arrow direction vy to continue sound
recording/reproduction. The elevating cam 14 is driven in
arrow direction o and cooperates with the subtray 11 and main
tray 10 vertically separated from the disc 12, to change

another disc on both spindles 19, 25.
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Next, when the No. keys 3, open close knob 4, and start
stop knob 5 are operated to remove or change the disc 12 being
sound recorded or ieproduced with another, the elevating cam 14
is further driven in direction of arrow § from the position in
FIGS. 12 and 13, as shown in FIGS. 14 and 15.

In the figures, when the protruding portion l4c of the
elevating cam 14 further presses the hook 32 in arrow direction .
B, the protruding portion 32c of the hook 32 is detached from
the stopper portion 13e of the mechanical base 13 and moved

@% onto a tilted portion 13f to cause the protruding portion 32c
to leave the protruding portion 13c. The hook 32 is then
rotated in arrow direction A by the spring 39.

When the elevating cam 14 is then moved in arrow direction
o, the protruding portion l4c drives the recessed portion 32b
of the hook 32 in arrow direction «, and the protruding portion

. 32c of the hook 32, which is constantly pressed downward in
arrow direction 3 bf the spring 34, passes over the protruding
portion 13c while pressin§ the tilted portion 13f of the

(Z; mechanical base 13 and then returns to its nofmal position
shown in FIGS. 10 and 11.

The confiquration of the change of the disc between both
spindles 19, 25 using the disc handling, vertical drive, and
spindle drive means is described with reference to FIGS. 16 to
21.

The configuration of the elevation return means is first
described. The spacer 40 configured to be fitted on both
spindles 19 and 25 to support the disc is elevated up to the

origin of the spacer once one cycle of disc change operation

- 21 =



has been finished, that is, the spacer 40 of No. 0 is elevated
in arrow direction y by the lower elevating table 23 ﬁntil it
engages the upper épindle 25 prior to resetting.

At this point, each spacer 40 of No. 0 to No. 12
compresses a disc presser spring (an urging device) 42 provided
as a disc presser means between the bottom surface portion of a
guide hole 24b for the upper spindle 25 formed in the upper
elevating table 24 and a disc presser 41 fitted on the upper
spindle 25, and are sandwiched between the top surface 23c of’
the lower elevating table 23 and the disc presser 41 to prevent
- a plurality of discs 12 from slipping out from the spacer 40.

The configuration of the disc holding means is then
described. In the figures, a plurality of claw portions 27a
formed on the outer circumference of the holding claw 27 can
enter and exit a plurality of slits 25a formed in the outer
circumference of the upper spindle 25.

A lower centréi shaft 43 is fitted in"the upper spindle 25
so as to slide in arrow direction vy - & for a specified amount,
and the top 27b of the holding claw 27 engages the bottom of
the lower central shaft 43 to press the shaft upward in arrow
direction & using a claw-opening spring 44. A pressed portion
formed on the lower part of the upper spindle 25 allows the
plurality of claw portioms 27a of the holding claw 27 to
protrude from the outer circumference of the upper spindle 25
to hold the spacer 40 or the disc presser 41, as shown in FIGS.
17, 20, and 22.

When the lower central shaft 18 is pressed uéward in arrow

direction vy by the spindle base 17, a pressed portion 25c
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formed above the slit 25a in the upper spindle 25 causes the

plurality of claw portions 27a to be housed inside the.upper

spindle 25, therebﬁ allowing the spacer 40 to pass along both
spindles 19, 25 in the vertical direction, as shown in FIGS.

16, 18, 19, 21, and 23.

When the disc 12 is in its sound recording/reproduction
position as shown in FIGS.IIO and 11 and is returned to the
spacer No. 12 40 from the origin of the spacer shown in FIG.
16, the lower spindle 19 is rotated to lower with the upper and

lower elevating tables 24 and 23 until the top surface of the

. spacer No. 12 40 is flush with the top surface 19c of the lower

spindle 19, thereby determining the posifion of the disc.

Then, when the elevating cam 14 is driven in arrow
direction o, the spindle base 17 is lowered in arrow direction
5, and the holding claw 27 supports the disc presser 41 on the
upper spindle 25 as shown in FIG. 17. The disc 12 is then
transferred with thé subtray 11 so that the center of the disc
12 is aligned with the center of both spindles 19, 25. <The
lower spindle 19 is then elevated in arrow direction y by the
spindle base 17, and the holding claw 27 is housed inside the
upper spindle 25 as shown in FIG. 18.

Next, the lower spindle 19 is rotated to drive the spacer
40 one pitch in arrow direction y together with the subtray 11,
as shown in FIG. 19. 1In this case, the thickness of the spacer
40 can be further reduced if the disc pitch reduction means is
used to flex the connecting section lle to make the 8 cm disc

loading section llc flush with the 12 cm disc loading section
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11b when a lower disc 12A raises the subtray 11 in arrow
direction v.

The spindle bése 17 is then driven in arrow direction & to
cause the plurality of claw portions 27a to protrude from the
outer circumference of the upper spindle 25 to hold the disc 12
in conjunction with the spacer No. 12 40, as shown in FIG. 20.
The subtray 11 is lowered and leaves the disc 12 and the spacer
No. 12 40 to separate the lower spindle 19 from the upper
spindle 25.

The empty subtray 11 is then returned to the sound
recording/reproduction position shown in FIGS. 10 and 11, while
the lower spindle 19 is simultaneously rotated to elevate the
spacer 40 and the disc 12 in arrow direction y to return them
to their origin, as shown in FIG. 21.

Next, when the spacer No. 12 for the disc 12 in the
condition shown in FIG. 21 is transferred to the sound
recording/reproduction position, a spacer No. 11 40 is aligned
with the upper end of the-lower spindle 19 and the spindle base
17 is driven and opened in arrow direction 5, as shown in FIG.
20. _

The spindle base 17 is then driven in arrow direction v to
house the holding claw 27 inside the upper spindle 25, as shown
in FIG. 19.

Furthermore, the lower spindle 19 is rotated to lower the
lower elevating table 23 one pitch for the spacer 40 in arrow

direction &, as shown in FIG. 18.
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The spindle base 17 is lowered and opened in direction &
to lower the disc 12 on the spacer No. 12 40, onto the subtray
11, as shown in FIé. 17.

The subtray 11 with the disc 12 loaded thereon is
subsequently transferred to the sound recording/reproduction
position shown in FIGS. 10 and 11 in order to start sound
recording/reproduction. In this case, the spindle case 17 is
driven in arrow direction y to close the upper and lower
spindles 25 and 19, and the lower spindle 19 is rotated to
drive the lower elevating table 23 in arrow direction y up to
its origin, as shown in FIG. 16.

The above configuration enables any disc on one of the
spacers No. 0 to No. 12 40 to be transferred from between both
spindles 19, 25 to the sound recording/reproduction or removal
position and back to the housing position between both spindles
19, 25.

FIGS. 22 and 23 shows the configuration of a spacer
detachment prevention meaﬁs for preventing the spacer 40 from
slipping out from the top surface 19c of the lower spindle 19
when the spindle 19 is opened or closed in arrow direction v -
& in the above confiquration.

A detacpment prevention claw 45 configured to slide in
arrow direction vy - 3 in the upper part of the lower central
shaft 18 is constantly pressed upward in direction v by a
compression spring 46 to cause a protruding portion 18a of the
lower central shaft 18 to press a plurality of claw portions
45a, thereby allowing the tips 45b of the claws to protrude

from the outer circumferential portion of the lower spindle 19
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in order to prevent the spacer 40 from slipping out from the
lower spindle 19. |

Once the lowef spindle 19 has been pressed upward in arrow
direction y with the lower central shaft 18, the upper end 45c
of the detachment prevention claw 45 is preésed downward by a
pressing section 25b formed at the lower end of the upper
handle 25, and the plurality of claw portions 45a of the
detachment prevention claw 45 having the shape shown in FIG. 23
and made of a spring material leave the protruding portion 18a
of the lower central shaft 18 and are closed, allowing the
spécér 40 to pass between the upper and lower spindles 25 and
19 smoothly, as shown in FIG. 23, thereby the tip 45b of the
claw portions-45a'being constantly positioned inside the lower
spindle 19.

The operation of the disc changer configured as described
above according to one embodiment of this invention is
described. . |

In FIG. 1, when the disc 12 on the subtray 11 is changed
and the open close knob 4 is pressed, the main tréy 10 is moved
in arroﬁ direction $# as shown in FIGS. 8 and 9, and loaded
until the center of the disc 12 is aligned with the center of
both spindles 19, 25, and the lower spindle 19 is opened and
closed in the wvertical direction.

The disc 12 is further transferred in arrow direction B up
to the sound recording/reproduction position as shown in FIGS.
10 and 11, and the lower spindle 19 is elevated and closed.’
The sound recording/reproduction device 28 is also elevated to

clamp the disc 12 and starts sound recording/reproduction on

- 26 -



the disc. When the open close knob 4 is then pressed again,
the disc 12 is transferred up to a disc change positioh by the
main tray 10 and the subtray 11, as shown in FIG. 1.

When a different No. key 3 and then the start stop knob 5
are pressed while the disc 12 is being sound recorded or
reproduced at the position in FIGS. 10 and 11, the disc 12 is
returned to its specified position on both spindles 19, 25 and
the newly specified disc on both spindles 19, 25 is transferred
to the sound recording/reproduction position to start sound

recording/reproduction. The spacer 40 is elevated and return

- to its origin, as shown in FIG. 16. When no disc is specified,

"NO DISC" is displayed in a display section 7.

Next, when a No. key 3 different from the one
corresponding to the disc being sound recorded or reproduced is
pressed and the open close knob 4 is then pressed, the disc
being sound recorded or reproduced continues to be sound
recorded or reproduéed, whereas the disc 12 corresponding to
the specified No. is removed from between the spindles 19, 25
and moved to the disc change position shown in FIG. 1.

When the disc on the subtray 11 is then chaﬁged and the
open close knob 4 is pressed, the new changed disc is housed on
both spindles 19, 25.

Next, the operation performed when the power button 6 is
pressed to start sound recording/reproduction is described.

The power button 6 is first turned on to light the No.
keys 3. When any No. key 3 is specified and pressed and the
open close knob 4 is then pressed, the specified disc 12 is

removed from between both spindles 19, 25 and moved to the disc
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change position shown in FIG. 1. When no disc is specified,
the empty subtray 11 is moved out. |

When a new diéc is then fed on the subtray 11 and the open
close knob 4 is then pressed, the disc is housed at the
specified position on both spindles 19, 25, and the spacer 40
is elevated to return to its origin as shown in FIG. 16. The
above operation can be performed in a known manner using the
motor (not shown), vertical feed detection switch 22, switches
50, 51, 52, 53} No. keys 3, open close knob 4, sta;t stop knob
5, display section 7, and microcomputer.

Next, a second embodiment of this invention is described.
FIG. 24 is a perspective.view of a disc changer according to
the second embodiment of this invention with part of an input
section (a_mechahical section) removed. In this fiqure, the
subtray is provided on the main tray 60 so as to slide in the
longitudinal direction but is omitted from FIG. 24.

Unlike the configuration of the above embodiment, the
input section of the secoﬁd embodiment has a sound
recording/reproduction device 61 disposed in the front of a
mechanical base 62 (the front corresponds to the lower right in
FIG. 24) and a spindle 63 located in the rear, so that a
rotating disc can be observed from the front panel.

The spindle 63 in the second embodiment is different from
the corresponding configuration in the above embodiment. The
spindle 63 is composed of an upper spindle 64 and a lower
spindlie 65, the upper spindle 64 has a flange 64b at the upper

end of an upper spindle body 64a, and an engagement piece 64c
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formed on the flange 64b engages an engagement hole 66a formed
in a spindle mounting plate 66. |

A disc presse£ 67 is fitted on the outer circumference of
the upper spindle body 64a so as to be moved along a vertical
groove 64e. The disc presser 67 is urged downward by a disc
presser spring 69.

A holding claw 70 is housed inside the upper spindle body
64a. The holding claﬁ 70 is formed by using a synthetic resin
to integrally mold a claw portion 70a that holds a spacer 71 on
the upper spindle 64, a core portion 70b with which a
protruding portion 65a in the lower spindle contacts, and an
upper stopper 70c.

Although the holding claw 70 is urged downward by a claw-
opening spring 72, it is prevented by a pressing section 64d
from slipping out. The pressing section 64d is integrally
molded with the upper spindle body 64a and is contacted by the
tip of a downwaid-pfessing piece 73a of a detachment prevention
claw 73, which-is describéd below.

Since the root of the claw portion 70a is made of a thin
plate, the claw portion can be bent inward and outward. The
tip 70d of the claw portion 70a is shaped like a hook and that
part of the claw portion 70a which contacts the upper spindle
body 64a is tilted inward.

The core portion 70 of the holding claw has three vertical
grooves 70e at positions that are contacted by the tip 70d of
the claw portion 70a so that the tip 70d can sufficiently

retreat into the upper spindle body 64a.
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The lower spindle 65 is composed of a lower spindle body
65d consisting of an outer cylinder 65b and an inner cylinder
65c; and a detachmént'prevention claw 73 fitted in the inner
cylinder 65c. The inner cylinder 65c is fitted in a lower
shaft 74a formed on the spindle base 74 and is fixed by
engaging an engagement piece 65e at its lower end with the
spindle base 74.

The outer cylinder 65b has at its lower end a flange 65f
the bottom surface of which has a ring-like gear 65g9. The gear

65g engages an intermediate gear 75 to rotate the outer

~cylinder 65b.

A male thread 65h is formed on the outer circumference of
the outer cylinder 65b in such a way a threaded portion 76 that
moves the spacer 71 in the vertical direction is screwed on the
male thread 65h. The threaded portion 76 has a rotation
stopper 77 that prevents itself from being rotated when the
outer cylinder 65b is rotated. The rotation stopper 77 has one
end journaled to the threaded portion 76 and the other end
journaled to the mechanical base 62.

A detachment prevention claw 73 is composed of three claw’
portions 73b that are open outward; three downward-pressing
pieces 73a formed between the claw portions; and a lower
stopper 73d protruding downward.

Three claw holes 65i through which the tips of the claw
portions 73b move in and out are formed in the upper part of
the inner cylinder 65c (see FIG. 27). Small holes are formed
between the claw holes 65i so that the tips of the downward-

pressing pieces 73a can protrude therefrom. The detachment
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prevention claw 73 is pressed upward by a compression spring 78
in the lower shaft 74a to allow the tip 73e of the claﬁ portion
73b to protrude frém the claw hole 65i while allowing the
downward-pressing piece 73a to protrude from the small hole.

In addition, a protruding portion 65a that presses the
holding claw 70 upward is .formed at the center of the top of
the inner cylinder 65c. -The lower side of the protruding
portion 65a is tilted so that the claw portion 73b can move in
and out through the claw hole 65i.

The operation of the disc changer configured as described

. above according to the second embodiment of this invention is

described below.

When a disc 79 is placed on the subtray and the open close
knob is pressed, the main tray 60 is moved to the inside of the
apparatus. Once the disc 79 has moved to the sound
recording/reproduction position, the sound
recording/reproduction device is elevated to clamp the disc 79
in order to start sound récording/reproduction. After sound
recording/reproduction, when any No. key is pressed, the disc
79 is housed at a specified position on the spindle 63.

To sound record or reproduce on the disc 79 housed on the
spindle 63, the No. key is pressed to remove the specified disc
79 from the spindle 63 to allow the sound recording/
reproduction device 61 to execute sound recording/reproduction.

To remove the disc 79 from the spindle 63, the subtray is
moved to the position of the spindle 63 to carry the specified
disc 79 thereon while the sound recording/reproduction device

61 is stopped.
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The operation of the spindle according to the second
embodiment is described with reference to FIGS. 25 and 26.

FIG. 25 shows'a condition in which 5 discs are housed on
the lower spindle and in which the upper and lower spindles 64
and 65 are spaced from each other. When an elevating cam (not
shown) elevates the spindle base 74, the lower spindle 65
mounted on the spindle base 74 is also elevated. The elevation
of the lower spindle 65 causes the three holding claws 70
located at 120° to be fitted to the detachment prevention claw
73, thereby contacting the protruding portion 65a with the core.
portion 70b of the holding claw 70. As the protruding portion
65a further presses the holding claw 70 upward against the
force of the cléw40pening spring 72, the tip 704 of the holding
claw enters the upper spindle body 64a. Thus, the spacer 71
can be moved toward the upper spindle 64 without being
obstructed by the tip of the claw portion 70a of the spacer 71.

At the same tiﬁe, the downward-pressing piece 73a of.thé
detachment prevention claﬁ 73 contacts the pressing section 64d
of the upper spindle 64. When the pressing section 64d presses
the detachment prevention claw 73 back downward against the
force of the compression spring 78, the tip 73e of the claw
portion 73b of the detachment prevention claw 73 retreats into
the inner cyiinder 65c. Thus, the spacer 71 can be moved from
the lower spindle 65 toward the upper spindle 64.

In this state, the rotational force of a motor (not shown)
is transmitted to the intermediate gear 75 and the ring-like
gear 65g to rotate the outer cylinder 65b. This rotation

causes the threaded portion 76 to rise spindle 65, thereby the

- 32 -



spacer 71 being pushed up. The threaded portion 76 moves the
disc 79 from the lower spindle 65 to the upper spindlé 64 and
stops when the reqﬁired disc 79 is located at the lower end of
the upper spindle 64. ‘

To move the disc from the upper spindle 64 to the lower
spindle 65, the outer cylinder 65b to lower the threaded
portion 76. |

Once the elevating cam has lowered the spindle base 74 in
order to space the upper and lower spindles 64 and 65 from each
other, the subtray is moved to between the upper and lower
spindles.

When the upper and lower spindles 64 and 65 are spaced
from each other, the claw-opening spring 72 presses the holding
claw 70 open downward to cause the tip 70d of the claw portion
to protrude from the outer circumferential wall of the spindle
64 to hold the spacer 71 and disc 79, which have been moved to
the upper spindle 64. At the same time, the detachment
prevention claw 73 is preésed upward by the compression spring
78 to cause the claw portion 73b to protrude from the claw hole
65i, thereby preventing the spacer 71 fitted on the lower
spindle 65 from being detached therefrom.

After the subtray has been moved to between the upper and
lower spindles, the elevating cam again elevates the lowér
spindle 65. After the lower spindle has contacted the upper
spindle to disengage the holding claw 70 and when the upper and
lower spindles 64 and 65 are again spaced from each other, the
required disc 79 is placed on the subtray and transferred to

the sound recording/reproduction position or the exterior.
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According to this invention, a disc changer in which a
plurality of discs are loaded and which selects any of the
plurality of discs-for sound recording/reproduction, comprises
a disc holding means for detachably holding a plurality of
spacers on a pair of spindles using a holding claw (27); a
vertical drive means for driving the spacers in the vertical
direction to select any position of the plurality of discs held
by the plurality of spacers; a spindle drive means for driving
the holding claw to engage and disengage the plurality of
spacers with and from an upper spindle; a horizontal transfer
means for transferring the disc supported on a subtray from any
spacer held by the holding claw; a disc clamp means for
clamping the disc at a sound recording/reproduction position; a
transfer switching means operative during the sound
recording/reproduction on the disc for switching the presence
of transfer of the disc to distinguish between the change of
another disc and the change and removal of the disc being. sound
recorded or reproduced; aﬁd a disc pitch reduction means for
reducing the height of the spacers supported by both spindles.
This configuration enables the positions of the plurality of
spacers and discs loaded on both spindles to be driven in the
vertical dirgction in order to select any disc for sound
recording/ reproduction, thereby providing a.light,

inexpensive, and high-quality disc changer.
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CLAIMS

1. A disc changer in which a plurality of discs are loaded
and which selects any one of the plurality of discs for sound
recording/reproduction, comprising a disc holding means for
detachably holding a plurality of spacers (40, 71) on a pair of
spindles (19, 25, 64, 65) using a holding claw (27, 70); a
vertical drive means for driving said spacers (40, 71) in the

vertical direction to select any position of the plurality of-

discs (12, 79) held by said plurality of spacers (40, 71); a
spindle drive means for driving said holding claw (27, 70) to
engage and diséngage the plurality of spacers (40, 71) with and
from an upper'spihdle {25, 64); a horizontal transfer means for
transferring the disc (12, 79) supported on a subtray (11); and
a disc clamp means for.clamping the disc (12, 79) at a sound
recorqing/reproductidn position.

2. A disc changer acco;&ing to Claim 1 wherein the holding
Q_' claw (27) provided in the upper spindle (25, 64) of said disc

| holding means is constantly urged downward by a claw-opening
spring (44) to open its claw portion (27a, 70a) in order to
hold the spacers (40, 71) and the discs (12, 79) on the upper
spindle (25, 63).

3. A disc changer according to Claim 2 wherein the holding

claw (70) provided on the upper spindle (64) of said disc

holding means is manufactured by integrating a core portion
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that is pressed upward by the lower spindle with a claw portion

(70a) that holds said spacer {71) on the upper spindle (64).

4. A disc changer according to Claim 1 wherein said spindle
drive means has a spindle base (17) driven in the vertical
direction by an elevating cam (14) driven in the hqrizontal
direction by a horizontal drive gear (16), and wherein the top
of a lower central shaft (18) providéd on the spindle base (17)
presses an upper central shaft (43) upward to house said
holding c¢law (27) inside the upper spindle (25) in order to

release said spacers (40) from the upper spindle (25).

5. A disc changér according to Claim 1 wherein said spindle
drive means has a spindle base (74) driven in the vertical
direction by the elevating cam driven in the horizontal
direction by the horizontal drive gear, and wherein a
protruding portion {65a) at the tip of the lower central shaft
(65) provided on the spinale base (74) presses the core portion
(70b) of said holding claw (70) upward to house said holding
claw (70) inside the upper spindle (64) in order to release

said spacers (71) from the upper spindle (64).

6. A disc changer according to Claim 1 wherein said vertical
drive means has a lower spindle (19) rotatably journaled to the
lower central shaft (18) disposed on said spindle base (17),
wherein a threaded portion (23a) of a lower elevating table
(23) provided to engage a threaded portion (19a) formed on the

outer circumference of the lower spindle (19) drives said lower
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elevating table {23) in the vertical direction, and wherein a
vertical drive gear (20) configured to engage a gear pbrtion
{(19b) provided on ﬁhe lower part of said lower spindle (19) is
rotated by a motor in order to vertically drive the plurality
of spacers (40) and discs (12) supported on the elevating table

(23).

7. A disc changer according to Claim 1 wherein said vertical
drive means has a lower spindle (65) rotatably journaled to the
spindle base (74), wherein a threaded portion (76) is provided
to engage a male thread (65h) formed on the outer circumference
of the lower spindle (65), the threaded portion (76) having a
rotating étopper {77) mounted thereon, wherein the lower
spindle (65) is rotated to drive the threaded portion (76) in
the vertical direction in order to vertically drive the
plurality of spacers (71) and discs (79) supported by the
spindle (63). '

8. A disc changer according to Claim 1 wherein said
horizontal transfer means executes horizontal transfer by
engaging the horizontal drive gear (16) confiqured to be driven
by a motor with a gear portion (10a, lla, 14a) of each of a
main tray (10), the subtray (11), and the elevating cam (14)
configured to be driven in the horizontal direction, and
wherein a non-gear portiom (10b, 11f, 11lg, 144, l4e) and a
protruding portions (10c, 11ih, 11i, 14f, 1l4g) provided in each
of the main tray (10), subtray (11) and elevating cam (14), and

a pressed portion {38a) of an activating piece (38)
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sequentially drive said main tray (10), subtray (11) and

elevating cam (14) using said horizontal drive gear (16).

9. A disc changer according to Claim 1 wherein said spindle
drive means is configured so that the spindle base (17) is
vertically driven by the elevating cam {14) at a housing
position centered at both spindles (19, 25) and at the sound
recording/reproduction position, at which the subtray (11) in

said horizontal transfer means is stopped.

10. A disc changer according to Claim 9 wherein the sound
recording/reproduction position lies in the front of a
mechanical base (62), whereas a disc housing position that is
centered at the spindle (63) lies in the rear of the mechanical

base.

11. A disc changer.in which a plurality of discs are loaded
and which selects any of ﬁhe plurality of discs for sound

( recording/ reproduction, comprising a disc holding means for

| detachably holding a plurality of spacers (40) on a pair of
spindles (18, 25) using a holding claw (27); a vertical drive
means for driving éaid spacers (40) in the vertical direction
to select any position of the plurality of discs (12) held by
said plurality of spacers (40); a spindle drive means for
driving said holding claw (27) to engage and disengage the
plurality of spacers (40) with and from an upper spindle (25};
a horizontal transfer means for transferring the disc (12)

being supported by a subtray (11) from any spacer (40} held by
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said claw (27) to a.sound recording/reproduction position; a
disc clamp means for clamping the disc (12} at the sound
recording/reproduction position; a transfer switching means
operative during the sound recording/reproduction on said disc
(12) for switching the presence of transfer of the disc to
distinguish between the change of another disc and the removal
and change of said disc {12) being sound recorded or
reproduced; and a disc pitch reduction means fdr reducing the

height of the spacers (40) supported by both spindles (19, 25}.

12. A disc changer according to Claim 11 wherein to
distinguish between the change of another disc and the removal
and change of the disc {12) being sound'recorded or reproduced,
during the sound recording/reproduction on said disc (12), said
transfer switching means has a position at which said elevating
cam (14) is engaged with and disengaged from a hook (32)
configured to be rqfationally returned for a specified amount

by a spring (34) journaled to a stepped cam (29) driving said

- disc clamp means that elevates and lowers a sound recording/

reproduction device (28) to clamp the diéc at the sound
recording/reproduction position, in order to change another
disc and to remove and change said disc (12) during the sound
recording/reproduction on said disc (12), based on the

difference in movement of said elevating cam (14).

13. A disc changer according to Claim 11 wherein said disc
pitch reduction means has a slit (11d) and a connecting section

{lle) between a 12 cm disc loading section (11b) and an 8 cm
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disc loading section (llc) of the subtray {(11) so that a force
of a specified amount or more can deform the connecting section
{lle) to make the 12 cm and 8 cm disk loading sections (11lb,

1lc) flush with each other, thereby reducing the thickness of

the spacers (40).
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