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DISK CHANGER

BACKGROQUND OF THE INVENTION
he tio

This invention relates to a digk changer in a device
5 for recording data on and reproducing data from a disk-shaped
recording medium such as a CD and a CD-ROM (hereinafter
referred to merxely as "a disk", when applicable) which disk
changer accommodates a plurality of disks and automatically
loads a selected disk in a disk driving section which includes
10 a data recording and reproducing unit such as an optical
pickup, and more particularly to a disk .changexr in which a
plurality of disks are laid on carriages, and the disk which is
being played is automatically replaced with another one by
moving the carriages horizontally and vertically.
15 Related art

| KA 1S o
A conventional disk changer| simple in structure\h(

aeladrdr ree or Iouxr dJdisks) owe 1oa}g%\and automatically
)

excha is == shown in FIG. 34. That is, it has a rotary

disk tx yr and is called "a carrousel type disk changer (cf.
20 Unexamind Japanese Utility Model Publication No. 121045/1992),
The carrousel type disk changer operates as follows: A disk
tray 101 on which a plurality of disks are set is turned to
select one of the disks, and the disk thus selected is moved to
a disk driving section which includes an optical pickup. 1In

3 the upper surface of the disk tray 101, a plurality of recesses

O
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accommodates a plurality of disks and automatically
in a disk driving section which includes

unit such as an optical pickup, and nore particularly to a disk changer
which a plurality of disks are Ia|d on carri the disk which is
bei ng played is autonaticallin er Mh ajmekleic _nmovi ng the

carriages horizontally and '*i"""v R i

et A conventi onal

di sk changer mcﬁo'zsaﬁa% az% $hihSd U subl a! Rahd0 thad enbpradd oot! v
di

exchangi ng three’ or four

10

15

25

overlapped with one another. At the disk reproducing position,
the disk drive section (not shown) is moved vertically; that
ig, it is moved through a through-hole 103 formed in the recess
to hold the disk in cooperation with a clamper (not shown)
,?r%ich is arranged above the disk tray 101. In the disk
changer, disk replacement is carried out as follows: Bhile the
disk driving section is held retracted below the disk tray 101,
the disk tray 101 is turned to selact a disk, and move it to
the disk reproducing position. |

In the carrousel type disk changer, a plurality of
disks are loaded on one disk tray 101 in such a manner that
they are not overlapped with one another as was described
above. Hence, as the number of disks to be loaded on the disk
tray 101 increases, the width and 2leagth: (or external
dimensions) of the device is inareased; that is, the space
occupied by the disk changer is increased. Even in the case
where only three disks are loaded on one disk tray, both the
width and length of the disk changer are each at least twice as
long as the diameter of each disk, and the area is more than
four times that of each disk.

In ﬁhe case of the carrousel type disk changer, in
oxder prevent the disk tray 101 from rubbing the chassis 104 of
the disk changer body when the disk tray is turned, it is
essential that the disk tray 101 is high in flatness, being

free from a warp. In order to make the disk tray high enough

@
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is called "

Model Publication No. 121045/1992). The carrousel type di sk changer
operates as follows: A disk tray 10X on which a plurality of disks are set

is turned to sel ect one of the disks,

and

a carrousel type disk changer (cf. Unexam nd Japanese Uility

and the disk thus selected is noved

to a disk driving section which includes an optical pickup. In the upper
surface of the disk tray 101, a plurality of recesses

10
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in rigidity, or to make it free from a warp, the disk tray has
reinforcing ribs, and accordingly its apparent thickness (or
haight) is large.

Oon fha othar hand, the disk changer is so designed that
the disk driving section includinq the optical pickup is moved
up and down with respect to the disk. Therefore, it needs a
mechanism for moving the disk driving section, and.some space
in the direction of height.. As is apparent from the above
description, the carrousel'typé disk changer is disadvantageous
in that it is relatively large in width, length, and height.

In ad@ition, in order that the disk tray 101 may be
turned stably and smoothly on the chassis while being kept
horizontal, the disk tay 101 is provided with supporting parts
such as roller; that i=, the disk cljzangor is larxge in the
number of components, which regulte in an increase in the
ﬁanufacturing cost. . |

| For rationalization, the disk tray is formed as one
unit by molding rxesin. Since it is a large molded product
which is high in flatness, the resultant disk changer is high
in mapufacturing cost.

On the other hand, a cartridge type disk changer has

been proposed in Japanese Unexamined Patent Publication Hei 4-

38% a plurality of disks are 1oad_eW '
’ S . ™

in such a whnner that they are/overlapped sh—
" Blihcked in a carjy

The cartridge type disk changer is advantageous’%n thé;-;.

number of disks can be loaded -en-—tha—duk—tfay_-aee-x/when
Erein
€, |
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such a manner that they are not overlapped with one another. At the disk
reproduci ng position, the disk drive section (not shown) is noved
vertically; that is, it is noved through a through-hole 103 fornmed in the
recess 102 to hold the disk in cooperation with a clanper (not shown)

whi ch is arranged above the disk tray 101. In the disk changer, disk
repl acenent is

compared with the carrousel type dismk changer; however, it is
still disadvantageous in that, during reproduction, it is
impossible to take out or replace the disk, because the disks

/ﬁn&—thu—carriuq7/are accommodate%{rtﬂxfpe form of a stack,

5  behind the pickup. mr?radje_ cor Slockery®

SUMMARY OF THE JNVENIION
Accordingly, an object of the invention is to provide
a disk changer which are smaller in width, length and height
than a conventional disk changer and loads the same number of

10 disks as the latter.

More specifically, an cbject of the invention is to
provide a disk changer which, with about three disks loaded on
-the disk tray,.is small in height, and small in siza, and which
ig low in manufacturing cost and gimple in etructure.

15 Another object of the invention ia to provide a disk
changer in which, while data is being recordedaor reproduced
from ' a first disk, a second disk which is not being recorded
nor reproduced can be taken out or Ean be moved to replace 4w

Jarst Aol /1ot louded e sk charfer

20 The foregoing object of the invention has been achieved

by the provision of a disk changer which comprises;
carriages on which disks are placed;
a tray which accommodates a plurality of said disks,

and reciprocates between a disk take-out position and a disk

25 accommodating position;

@ Sheet Has Been Replaced

T III




carried out as follows : Wile the disk driving section is held retracted

below the disk tray 101, the disk tray 101 is turned to select a disk, and
nove it to the disk reproducing position. I'n the carrousel type
di sk changer, a plurality of di sks are | oaded on one disk tray 101 in-
such a manner t hat they are not overlapped with one another as was
descri bed above. Hence, as the nunber of disks to be |oaded on the

di sk tray 101 increases, the width and length (or external

di rensions) of the device is |ncreased that is, the space occupi ed by
t he di sk sks

changer a sre@@f@m@danaveaﬁradhb@ngasmt wHIRIHE PR ved N4 E&Qk

are | oaded on one disk tray, both t
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for recording data thereon and reproducing data therefrom;

a disk setting mechanism which moves vertically one of
a plurality of said carriages and a disk thereon with respect
to said recording and reproducing unit to a disk loading level
or a disk non-loading level which is flush with the lowermost
of said carriages at said disk accommodating position;

a carriage lifting mechanism which lifts said carriage
which is at said disk accommodating position, between the lower
and upper stages thereof, and lifts said carriage, which is at
a disk driving pqsition where said recording and reproducing
unit is arranged, above said disk non-loading level of said
disk setting mechanism; and |

a carriage moving mechanisms which, in association with
the operation of said carriage lifting mechanism, moves said
carriage to a space which is formed at said disk accommodating
position or said disk driving position.

In the case where the disk which is being recorded or
reproduced is to be replaced with a selected one of the disks

stored at the disk accommodating position or with a disk which

- is newly laid on the carriage at the disk take-out position

25

from outside, the disk changer operates as follows: First, the

disk setting mechanism is driven to lift the lowermost carriage.

at the disk driving position so that the disk which is being
recorded or reproduced at the disk loading level is placed on

the carriage thus lifted, and then the carriage and the disk
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disk tray f101 is high in f bei ng free froma warp, |In order to
make the di sk tray hi gh enough .

ara lifted to the disk non~loading level. /‘“-;BM‘
S

space corresponding at least one carriage is provi.ded bove the
disk non-loading level at the disk driving position in the
4er—part o tiie-4eeive., Under this condition, the carriage
q‘ lifting mechanism, and the carriage moving mechanism are

driven, so that the carriages with the disks which are

positioned at the disk accommodating position and at the disk

driving position are moved to the aforementioned space one

\ after anothgé That: ig, the utilization of the space

10 corresponding to one carriage makes it possible to move the
carriages one after another.' And the carriage lifting
mechanism and the carriage moving mechanism are driven in
combination, so that the carriage on which the selected disk
has been placed iz set at the disk non-loading level at the

18 digk driving position. 1In tha final operating step, the disk
setting mechanism is operated to move the carriage having the
selected disk downwardly to the bottom at the disk driving
position, while the selected disk on the carriage is clamped
and loaded on the recording and reproducing unit at the disk

20 loading position. Thus, the data recording or reproducing
operation of the selected disk is started.

In the disk changer, "the carriages are stacked and
arranged on the side of the front of the device, while the disk
driving mechanism is arranged in the inner part of the device.

25 Hence, even when the data recording or reproducing operation of

a disk is being carried out, the tray can be pulled out to

(¥
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- 3¢ RECEIVED BI739 giRiil98) ATGB3%6H make | A6k r Jo!PRIER B08%ar ! t he disk tray has
reinforcing ribs, and accordingly its apparent thickness (or hei ght) is

| ar ge. On the other hand, the disk changer is so designed that
the disk driving section including the optical pickup in noved up and
down with respect to the disk. Therefore, it needs a nechanismfor noving

the disk driving section, and sone_space.
replace the disk withla disi(ﬁh]ch is stored in front of the
tra9° which 1% nol loaded 1 the device.

BRIEF DESCRIPTION OF THE DRAWINGS .

FIG. 1 is a diagram outlining a disk changer, which

5 constitutes a preferred embodiment of the invention. Moxe
specifically FIG, 1 is a sectional view showing the disk
changer which is in a play mode in which, with a carriage and
the lift moved downwardly by a clamper arm, a disk is placed on
a recording and reproducing unit.

10 FIC, 2 is a sectional view showing a state of the disk
changai in which a disk is being taken out of the recording and
reproducing unit so that it be replaced with another one,

FlG. 3 is 8 sectional viaw showing another state of the
disk changer .i.r_l which the disk hag been taken out of the

15 recording and reproducing unit o that it be replaced with
another one.

FIG. 4 is a sectional view showing another state of the
disk changex in which a carriage is being moved from a disk
accommodating position to a disk driving position so that the

20 disgk be replaced with another one.

FIG. 5 is a sectional view showing another state of the
disk changer in which the carriage has been moved from the disk
accommodating position to the disk driving position so that the

disk be replaced with another one.

28 FIG. 6 is a sectional view showing another state of the

&
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in the direction of height. As is apparent fromthe above descri ption,
the carrousel type disk changer is di sadvant ageous in that it is
relatively large in width, |length, and height. In addition, in
order that the disk tray 101 may be turned stably and snoothly on the
chassi s while being kept hori zontal, the disk tay 101 is provided with
supporting parts such as roller; that is, the disk changer in large in
the nunber of conponents, which results in an increase in the -
manuf act uri ng cost. For rationalization, the disk tray is forned
an one disk changer in which the lower carriage at the disk
accommodating position is being moved into a spaced formed
above it so that the disk be replaced with another one.
FIG. 7 is a sectional view showing another state of the
5 disk changer in which the lower carriage at the disk
accommodating position has been moved into the space formed
above it so that the disk be replaced with another one.
FIG. B8 is a sectional view showing another state of the
disk changer in which the carriage which accommodates the disk
10 which has been mounted on the récording and reproducing unit is
being moved from the disk driving position to the disk
accommodating position so that the disk be replaced with
another one.
FIG. 9 is a sectional view showing another state of the
15 disk changer in which the carriage which accommodates the disk
which has been mounted on the recording and reproducing unit
has been moved from'the disk driving position to the disk
accommodating position so that the disk be replaced with
another one.
20 FIG. 10 is a sectional view showing another state of
the disk changer in which the carriage which accommodates a
selected disk is being moved into a spaced formed above the
recording and reproducing unit.
FIG. 11 is a sectional view showing another state of

25 the disk changer in which the carriage which accommodates a

selected disk has been moved into a spaced formed above the
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unit by nolding resin. Since it is a |arge nol ded product whi ch is high
in flatness, the resultant di sk changer is high I n manufacturing cost.

On the other hand, a cartridge type di sk changer has been proposed in
Japanese Unexam ned Patent Publication Hei 4-38657 that is a plurality
of disks are |oaded therein in such nmanner that they are stacked in a
cartridge (or stacker). The cartridge type disk changer is advantageous in
that a nunber of disks can be |oaded therein, when conpared with the
carrousel :

recording and reproducing unit.

FIG. 12 is a sectional view showing another state of
the disk changer ;n which, with the clamper arm moved
downwardly, the clamper is being moved towards the recording

S and reproducing unit.

The part (A) of FIG. 13 is a sectional view showing
another state of the disk changer in which a tray is being
opened so that the disk be replaced with another one, and the
part (B) is also a sectional view showing another state of the

10 disk changer in which the tray has been closed for the same
purpose.

The part (A) of FIG. 14 is a sectional view showing
another state of the disk changer in which, with the tray
opened, the upper carriage is being moved into the inner part

15 of the tray'so that the disk at the disk accommodating position
is replaced with another with during reproduction; and the part
(B) is also a.sectional view showing another state of the disk
changer in which the lower carriage is exposed.

FIG. 15 is a plan view showing carriages, carriage

20 lifting mechanisms, and carriage moving mechanisms in the disk
changer of the invention. |

FIG. 16 is an explanatory diagram for a description of
the relationship between a piﬁ gear forming the carriage moving
mechanism and teeth form along the side edges of the carriages.

25 FIG. 17 (A) is a diagram showing a structure which
prevents the pin gear from being disengaged from the teeth

—_—
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type di sk changer; however, it is still disadvantageous in that, during
reproduction, it is inpossible to take out or replace the disk, because
the di sks are accormbdated in the cartridge (or stacker) the formof a
stack, behind the pickup. _

formed on the side edge of thé carriage; and '

FIG . 17 (B) is an enlarged diagram qf a part of FIG.
17 (A).

FIG. 18 is a side view for a description of a structure

5 which prévent the pin gear from being disengaged from the teeth
formed on the side edge of the carriage.

FIG. 19 outlines a disk setting mechanism.

More specifically, FIG. 19 (A) is a side view showing
a state of the disk setting mechanism in which the carriage

10 supported by lifters is set at a disk non-loading level.

FIG. 19 (B) is a side view showing another state of the
disk setting mechanism in which the carriage has been raised by
the lifters from the disk non-loading level to a level which is
flush with the lower carriage at the disk accommo&ating

15 section.

FIG. 19 (C) is a side view showing another state of the
disk setting mechanism in which the carriage which has been
raised to the level which is flush with the lower carriage at
the disk accommodating section, is being further raised by a

20 star gear to an space above it.

FIG. 19 (D) is a side view showing another state of the
disk setting mechanism in which the carriage which has been
raised by the lifters to the level which is flush with the
lower carriage at the disk accommodating section, has been

25 further raised by the star gear to the space above it.

FIG. 20 is an explanatory diagram for a description of
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SUMMARY COF TE | NVENTI ON Accordingly, an object of the invention

Is to provide a di sk changer which are smaller in width, Iength and
hei ght than a conventional disk changer and | oads the same nunber of
di sks as the latter, More specifically, an object of the
invention is to provi de a di sk changer which, with about three disks
| oaded on the disk tray, is small in height, and small in size, and
whi ch is lowin manufacturing cost and sinple in structure.

Anot her obj ect of- the invention is to provide a disk changer in which,

whi | e dat athé niRid@ntecofdehe tta®fiages during disk replacement, showing
the fact that the carriage accommodating the disk which is

being reproduced has been moved to the disk loading level.
FIG. 21 is an explanatory diagram for a description of
S the movements of the carriages during disk replacement, showing
the fact that, in order to replace the disk which is being
reproduced, the carriage has moved from the disk loading level

to the disk non-loading level.

FIG. 22 is an explanatory diagram for a description of

10 the movements of the carriages during disk replacement, showing
the fact that the carriage is being moved to the upper space
which accommodates the disk which . has ‘received from the
recording and reproducing unit.

FIG. 23 is an explanatory diagram for a description of

15 the movements of the carriages during disk replacement, showing
the fact that the carriage is moved to the upper space which
accommodates the disk which has received from the recording and
reproducing unit, so that it is arranged at the same position
as the upper carriage at the disk accommodating position.

20 FIG. 24 is an explanatory diagram for a description of
the movements of the carriages during disk replacement, showing
the fact that the lower carriage at the disk accommodating
position which accommodates a selected disk is moved into the
space which is below the carriage which accommodates the disk

25 which has received from the recording and reproducing unit.

FIG. 25 is a longitudinal sectional diagram showing the
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reproduced froma first disk, a second disk which is not being recor ded
nor reproduced can be taken out or can be nobved to replace a third

di sk not | oaded in the di sk changer. The foregoi ng object of the
i nventi on has been achieved by the provision of a disk changer which
conpri ses; carriages on which disks are placed,; a
tray which accomodates a plurality of said disks, and reci procates

bet ween a di sk take-out position and a disk accomodat i ng position;

disk changer according to the invention.

h?IG. 26 is a éectional view showing the side edges of
the carriages iﬁ the disk changer shown in FIG. 25.

FIG. 27 is a cross sectional view taken at a disk

5 driving position in the disk changer shown in FIG. 25.

FIG. 28 is a cross sectional view taken at a disk
accommodating section of the disk changer shown in FIG. 25.

FIG. 29 is a plan view of a conventional three-disk

type disk changer.

10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
| A disk changer, which constitutes a preferred
embodiment of the invention, will be described with reference
to the accompanying drawings in detail.
FIGS. 1 through 28 shows a disk changer to which the
15 technical concept of the invention is applied. 1In the disk
.changer, three disks are accommodaﬁed.and are automatically
exchanged with one another.
The disk changer comprises: three carriages la, lb and
lc on which disks 7a, 7b and 7c are set, respectively (the
20 disks 7a, 7b and 7c are equivalent to one another although they
are different in position, and the carriages la, lb and lc are
also equivalent to one another'although they are different in
position, and therefore hereinafter the discs and carriages
will be denoted by reference numeral 7 and 1, respectiyely,

25 unless it is necessary to specify their positions); a tray 2
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a recording and reproducing unit which drives a disk for recording data
t hereon and reproduci ng data therefrom a di sk setting nmechani sm
whi ch noves vertically one of a plurality of said carriages and a disk
thereon with respect to said recording and reproducing unit to a disk

| oadi ng | evel :

which accommodates two of the three carriages 1, and

reciprocates between a disk take-out position 8 -outside the

device and a diék accommodating position 9 inside the device;

a recording and reproducing unit 3 which is arranged at a disk

5 driving position 10 which is located deeper than the disk

accommodating position 9 in the device; a disk setting

‘mechanism 4 which moves both a carriage 1 and a disk 7 on it up

and down with respect to the recording and reproducing unit 3,

to move the disk to a disk loading level 11 or a disk non-

10 loading level 12 which is flush with the lower carriage 1 at

the disk accommodating position 9; a &arriage lifting mechanism

5 which moves the carriage 1, located at the disk accommodating

position 9, up and down between the upper and lower positions

thereof, and moves the carriage 1, which is located at the disk

15 driving position 10, up and down between the disk non-loading

level of the disk setting mechanism 4 and a level which is

above the disk non-loading level 12 and is flush with the upper

carriage located at the disk accommodating position 9; and a

carriage moving mechanism 6 which, in response to the operation

20 of the carriage lifting mechanism 5, moves the carriage to one

of the spaces S1, S2, S3 and S4 which are formed at the disk
accommodating position 9 or the disk driving position 10.

As shown in FIG. 15, the carriage 1 is made up of a

plastic plate which is substantially square in a plan view, and

25 has a recess section 13 at the center on which a disk 7 is

placed for accommodation. The recess section 13 consists of a

13 is Sheet Has Been Rei
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carriages at said di sk accommpdati ng position;
mechani smwhich lifts said carriage

posi tion,

carriage, which is at
r epr oduci ng
di sk setting nmechani sm and
associ ati on

sai d

10

15

20

23

a small-diameter recess 13b on which B-cm disk is placed.

Those recesses 13a and 13b are coaxially arranged. As shown in
PIGS. 15 and 1d. 4five- carriage 1 has teath 14 along its both
edges which {are extended in tﬁe' direction of horigzontal
movement thereof. Moxe specifically, the teeth 14 are arranged
at certain intervals and protruded outwardly. The teeth 14 are
in the form of a rack. The base portions of the teeth 14 are
removed, to pass the pins 16 of a pin gear 15 vertically.
Furthermore, the carriage 1 has a through-hole 17 which is
extended from the center of the recess section 13 to one

forward side of the device, to pass the recording and

reproducing unit 3 inclnding'the optical pickup. 1In addition,
the carriage has cuts 18 on both sidaes of the innor‘ggrt/kthe-

rear-
of the dovice. The ocut 18 is to pass

the poet of a clamper arm 20 which supports a clamper 19 which
is located above the carriage 1. Owing to the arrangement of
the post, the width of the clamper 20 may be substantially
equal to that of the carriage 1, which makes it possible to
make the external dimension of the disk changer substantially
egual to that of two carriages 1., The carriages 1 are so
arranged that two carriages 1 are stacked at the disk
accommodating position 9, and one carxiage 1 is set at the disk
loading level 11 or the disk no-loading level 12 of the disk

driving position 10.

The tray 2 accommodates two carriages 1, and is pulled

This Sheet Has Been Reﬂlaced
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which is at said di sk acconmodati ng

bet ween the | ower and upper stages thereof, and |ifts said

a disk driving position where said recording and
unit is arranged, above said disk non-loading | evel of said
a carriage noving nechani snms which
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carriage to a space which is forned at said di sk acconmodating position or
sai d di sk driving position. In the case where the disk which is
bei ng recorded or reproduced is to be replaced with a sel ected one of the
di sks stored at the di sk accommpdating position or with a disk which is
newly laid on the carriage at the disk take-out position fromoutside, the
di sk changer operates as follows: First, the disk setting nechanismis
driven to lift the lowernost carriage at the disk driving position so that
t he di sk which is being '

out of the device or put back into the latter by means of a
rotation transmitting system such as a rack mechanism and a
driving motor; that is, it is reciprocated betweén the disk
take-out position 8 and the disk accommodating position 9. The
S tray 2, as shown in FIG. 15, is provided with a'pair of star
gears 22, a pair of star gears 31, and a pair of pin gears 15,
respectively, on both sides thereof as viewed longitudinally.
More specifically, each star gear 22 is lérge in tooth width
and provided on the forward side of thé tray which corresponds
10 to the disk accommodating position under the condition that the
tray is accommodated in the device; and each star gear 31 is
also large in tooth width, and provided on the side of the
inner part of the tray which corresponds to the disk driving
position 10; and each pin gear 15 is provided along the border
15 line between the disk accommodating posifion 9 and the disk
driving position 10. Furthermore, the tray 2, as shown in
FIGS. 25 and 28, has side portion receiving stands 2la which
support the edge of the lower of the two carriages 1 and 1 at
the disk accommodating position 9, and a <front portion
20 receiving stand 21b which supports the front edge of the
carriage 1. The two carriages 1 and 1 stacked are supported
independently of each other; that is, the lower one 1 is
supported by the receiving stands 2la and 21b, and the upper
one is supported by the star géars 22. Hence, the two
25 carriages 1 and 1 can be moved indepehdently of each other.

When the tray 2 is pulled out of the device so that the
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I e QEdtevitp @I /30 apnodserent seBasbhe. di skrdeBadd nRRINTERY B46E| s9)pd aced on the carri age
thus lifted, and then the carriage and the disk are lifted to .

t he di sk non-loading level. At this point, a space corresponding at | east
one carriage is provided above the

two carriages 1 and 1 stacked at the desk accommodating
position 9 are moved to the disk take-out position 8, then the
disk 7 on the upper carrxiage 1 can be replaced with another
disk. When only the upper carriage 1 is into the device
AN
5 by turning the pin gear 15, then the disk 7 on the lower
carriage 1 is exposed so that it can be replaced. ‘The
horizontal movement of the‘ carriage 1 into the inner part of
the device is carr:.ed outpﬁa.th the teeth 22a and 3la of the
t 22 and 31 1 n bodwnrd side.s
star gears an as rails. L ‘ﬂﬂ- dc.v’i
10 ~ On the other hand, the recording and reproducing unit
3 including the optical pickup is provided at the cem:eﬂ of the
/baekwaed/ carriage 1 at the disk driving position 1 pr

recording and reproducing unit 3 is fixedly secured to a device

frame 23. Loading or unloading a disk 7 is achieved when the

15 carriage 1, on which a disk 7 ij__ﬂt, and the clamper 19 are
moved vertically. P’aced

The clamper 19 adapted to fix the disk 7 to the

recording and reproducing unit 3 is, for instance, in the form

of a cylinder with flanges on both‘ ends, The clamper 19 is

20 supported by a ):elatively large Lf zgg’cﬁﬁmd in the end"

portion of the clamper arm 20 by utilizing the upper and lower

flanges, in such a manner that it is slightly movable both

horizontally and vertically. fThe clamper arm 20 is moved up

and down by a driving motor (not shown}, The c¢lamper arm 20,

25 as shown in FIGS. 15 and 25, is/}

‘ the guide ribs 35 of the clamper supporting arm 20 enqaqrd-aiﬁh
a ided é// Ly
16

:,/
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di $KREFRIYEP| WA 16019 BV RT &F96%Me di sk PORE VP ABRIFGERIPAEECAD Onder. this condition,
the carriage lifting mechanism and the carriage noving nechanism are
driven, so that the carriages with the disks which are positioned at the
di sk accommopdating position and at the disk driving position are noved to
the aforenentioned space one after another, while the space changes its

position fromthe di sk accommdating p05|t|on to t r|vinglggsi $OLYA
and vice versa. That " is, §§ﬂb|§§ raRoiifd t RHCV
space corg m%d_aaaqst 340ReraAGEH 26 w&?ssf,deamf! & deviIFR e

carriages one af anot her-. And the carriage I T

ting
When the diak 7 is lowered to the disk loading level 11, the

Clamper arm 20 is abutted against both side edges of the

carriage 1, the direction of planar movement of
zﬂwﬁuﬁ

5 the latter 1, is su __;ng__gy a lifter 26 at the disk
a. o 20

non-loading level 12, 53“¥§§; the lifter 26 and the carriage 1
are further lowered. In this operation, the central hole of
the disk 7 is engaged with the hub 25 of the recording and
reproducing unit 3, and the disk 7 is fixedly held between the
10 clamper 19 and the hub 25. The clamper 19 has an iron member
8o that it is attracted by a magnet buried in the hub 25 of the
recording and reproducing unit 3. Hence, the disk 7 is
positively clamped by the hub 25 and the clamper 19 which is
attracted by the latter 25. It goes without saying that,
15 depending on the gtructure of the recording and reproduocing
unit, the clamper 19 may have the magnet while the hub 25 the

iron member. |
A return spring 27.1'.0 push up the lifter 26 is provided
between the liftex 26 and the device frame 23. The spring 27
20 is substantially -shapéd, and its both ends are engaged with
a groove 28 formed in the 1ift 26, while its central portion is
pushed against the device frame 23. On the other hand, the
lifter 26 has gd?gé’pins 30 at both ends, which are engaged
with inclined guide grooves 25 formed in the device frame 23,
25 Hence, when pushed up by the spring 27, and pushed down by the
clamper arm 20, the lifter 26 is moved up and down while being

-,

o’ -

>
S
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e € [REEHIVEM @478 16178 19%% AT 533889MDvi ng MeREhdhi(BRHITEP £AGE ilbkd i n conbi nati on,
so that the carriage on mhich the sel ected di sk has been placed Is set
at the disk non Ioadlng Iev t di sk driving p tjo i na
operating dsaPQ %%@W@@Fﬁ |-%20%€£t-ée,-t QS‘ f@ﬂi

carriage h V|ng,the el ectell di sk dowmfwardly to the bottom at the I sk

driving position, while the selected disk on the carrjage is clanped
and | oaded}on the recording and reproducing unit at the disk | oadi ng

position. iThygid txr&i%&aufowmvmer eprRdUEi fiter 26 ,ORRGALLANDEE dAE
sel ected dilsk is started

20, and the return spring 27 form a disk setting mechanism 4.

L

The carriage lifting mechaniam 5 comprises: star gears
22 and %ﬁ’ which are large in tooth width and are located
5 respective‘ly in the front part and in the inner part of the
tray 2; and a drive source (not shown) for turning those stax
gears 22 and 32. The tooth width of each of the star gears 22

and 31 /‘m/ in the direction of axis of rotation is

approximately half of the length of the carriage 1. The star
10 gears 22 and 31 are provided respectively on both sides of the
carriage 1 in the planar movement direction. 'The

Which are. a

carriage 1 is between the star gears 22 and 22 or 31

M teeuf 14 which are provided %oth sides of the
carriage 1 As—uiamd—m—the—plaaamnumm.dmmm—ﬁm i i
ﬁintegr&}y with the lattexrpare

1

/a-ngeged—w:-bb\the teeth of the ggjgears 22 and 22 or 31 and
meunTad on

31. The carriage 1 is moved upwardly or downwardly as the star

15

gears 22 and 31 turn (cf. the parts (A) through (D) of FIG.
19), The star.gears 22 and 31/é-l:=_5_¢.nn£.u.l.onad-u-&ﬂ support

20 the carriages 1 and 1 at the middle orltne planar moven;_n_L
jucus of the lat%ﬁh. are located %mv%/ﬁ at the d:.'g?:ﬁao

accommodating position 9 andythe disk driving position 10.

Moreover, the star gears 22 and 31 are so designed that they
are turned independently of each other (cf. FIG. 15).

25 The star gears 22 and 31 may be so modified that a

fﬂﬁi—&y—oT gears axre arranged at predetermined intervals in
Zewo |

— -
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| t hdoErveb mbsec eazwyeas7 At 158R06r I | age PABH el2sPRIFKERCPABR (12) ] érranged on the side

of the front of the device, while the disk driving nechanismis
arranged in the inner part of the device. Hence, even when the data
recordi ng or reproduci ng operation of a disk is being carried out, the

tray can be pulled qut to

the direction of axis bf rotation. The modification has
functions which are substantially equal to those which are
obtained in the case where, as was described above, the tooth
width is approximately half of the length of the carriage 1.
5 The carrxiage moving mechanism 6 is provided in the tray
2, and comprises: the upper mechanism which horizontally moves
the ocarriage 1 'in the upper horizontal plane /La-r,—the—dm
aaaemmda'trrrg—'p'ua’:t'ruw—;v{ and the lower mechanism which
horizontally moves the carriage in the lower horizontal plane
10 which is flush with the disk non-loading level 12. The upper
mechanism comprises: the star gears 22 and 31 which are
arranged respectively in the front part and in the inner part
of the tray 2; and the pin gears 15 located between those star
gears. The pins 16 of the pin gears 15 are engaged with the
15 teeth 14 on both sides of the carriage 1, %&- the pin
gears 15 turn, i.:hel carriage 1 is #&lid over the teeth of the
.gtar gear%,\‘-hub-ggg'ﬂm/%tween the spaces S1 and S2. On
the othar ﬁnﬁ? Edesofo;wz;m:sgchanim is to move the! carriage

‘botween the spaces S3 and S4. We lower mec{'mnism, the
20 carriage is not moved, over the teejé?u of the star gears, and
L L] S'?
instead it is /mered\over the receiving standsg{on both sides of
i ' 240,
the tray 2 and the supporting portion which is the upper end of
the lifter 26, The other arrangement and operations of the

lower mechanism are equal to those of the upper mechanism.

25 The structure of the pin gear 15 of the carriage moving

mechanism 6, and that of the teeth 14 of the carriage 1 will be

This Sheet Has Been Reilaced




r ephiesel beaglisk: wwinT (sabdsedh | s St PAERd1F (PRINTEMPAEBS 1Dhe tray) a di sk which

I's not |oaded in the device. BRI EF DESCRI PTI ON OF THE
DRAW NGS FIG 1 is a diagramoutlining a disk changer, which
constitutes a preferred enbodi mrent of the invention. More

specifically FIG 1 is a sectional view show ng the disk changer which
Is in a play node in which, with a carriage -and the lift noved
downwardly by a clanper arm a disk is placed on a recording and
{ﬁgrgidgﬁl ng l%f"scribed in more Iae(éaﬁ.l s a sectional view showi ng a state of

when the disk loaded in the device is replaced with a
disk which is not accommodated therein, an unwanted force may
be applied to the carriage 1 in order to place the disk on the

5 latter 1, orx w the tray 2 may Wtﬂi?\
(5 cCiden

articld, that is, an external force is directly applied to thz

carn.age 1:1' 15 this case, the carriage 1 'i.s horizontally

shifted, so that the teeth 14 of the carriage 1 are shifted in

engagement from the pins 16 of the pin gear 15 - at worst'tfne

10 former may be disengaged from the latter. 1In the embodiment,
this difficult_y is eliminated as follows:

As shown in FIGS. 17 and 18, each of the teath 14

protruded from the side surfaces of the carriage 1 has a £lange

46 at the end which is in parallel with tha side surface. The

1s flanges 46 do not protrude on the sides of the upper surface.

and thé lower surface (the slide surface) of the carrlage 1;

that is, they are protruded only in the direction of slide of

the - carxiage. In other words, they are protruded between

adjacent teeth 14 and 14 in such a manner that they are

20 adjacent to each other. waever, as long as the teeth -‘14 of

the carriage 1 are in engagement with the pins 16 of the pin

gear 15, each flange 46 may be so formed that it surrounds the

end portion of the respective tooth 14.

The inner surface 45 of each flange 46 which is
25 confronted with the side surface 43 of the carriage 1 has a

sloped surface 47 which is inclined in such a manner that it is

i




chargeveb w1 ai 16121 agsh ksaaesbei ng t absen 1oukrNOED Pée8 nwcdr di ng and

reproducing unit so that it be replaced w th anot her one. Fl G
3 is a sectional view showi ng another state of the di sk changer in

whi ch the di sk has been taken out of the recordi ng and reproduci ng unit
so that it be replaced with anot her one. FIG 4is a
sectional view show ng another state of the di sk changer in which a
carriage is being noved froma disk accomodating position to a disk

driving positfon 59:th2kah8r in $hikxREsd SRLAGRE Whe AR GagRTe: The
sloped surface 47 is to draw in the pin 16 which is abutted
against it. As long as the flange 46 has the sloped surface,
the thickness of the flange 46 is not particularly limited,

5 The pin gear 15 comprises: a rotary board 49 having a
plurality of pins 16 which are equal in configuration to omne
another and protrudéd in parallel with the axis of rotation;
and a pinion 50 which is integ;iilhg?rectlj .or through a
supporting shaft 51(1;ith the rotary board‘ﬂia} In the

10 ewbodiment, the rotary board is substantially square, and the
supporting shaft 51 is provided at the center of the rotary
board, and four cylindrical pins 16 are provided respectively
at four corners of the rotary board 49. However, in the
invention, the configuration of the rotary board, and the

18 number of pins are not limited as long as the pins aro engaged
with the teeth 14 of .tha carriaga 1 to slide the latter 1.

Each of the pins 16 has a flange 53 at the end, and the
flange 53 has a sloped surface 54 which is .confronted with the
sloped surface 47 of the teeth 14. ~ As shown in FIG. 18. The

20 pin 16 has no flange 353 at its portion which 1s not engaged
with the teeth 14. However, similarly as in the case of the
teeth 14, the flange 53 may be so formed that it surrounds the
end portion of the pin 16.

when the carriage 1 is driven, the flanges 46 of the

25 teeth 14 may atrxke against the flanges 53 of the pins 16, thus

interrupting the rotationyfthe out.ﬁ;‘érfacr hich does 7@ 46

« In om‘er Te l)g‘e 'ﬂa ?n're.rnur'ﬁnn
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F| GRECBIVER 8138 36522 393 AT\A33R8's howi ngPARR o5 STRINIED, PAEE o150t he di sk changer in

whi ch the carriage has been noved fromthe disk accommodat i ng position
to the disk driving position so that .the di sk be replaced with anot her
one. FIG 6 is a sectional view show ng another state of the

43
confront with the side surface\( /ért—-the—ﬂfmqe—ty, and the end
surfaca!which coggfonts with the side surface ﬁ;ﬁ#?&ha—f&anqu

!ﬁymmy have ;ﬂgﬁad,surfacea, respectively.
The pin gear 15 and'the carriage 1 are arranged as
5 follows: That is, they are engaged with each other in such a
mannexr that the pins 16 and the teeth 14 are protruded
parallel. In order to transfer the torque of the pin gear 15
effectively to slide the carriage, the slide surface of the
carriage 1 is somewhat (radially outwardly) shifted from the

10 center of rotation of the rotary board 49,

With the pin gear 15 and the carriage teeth 14 in the
carriage moving mechanism 6 thus designed, the carriage 1 1is
slide as follows.

At least one pin 16 is kept engaged with a tooth 14 of

15 the carriage 1 at all times. Hence, when the pin gear 15
engaged with the side surface 43 of the carriage 1 is &urned,
the torgue of the pin gear is transmitted through the pin 16 to
the tooth 14 which is in parallel with and in abutment with the
latter 16. As a result, the torque serves as an energizing

20 force which slides the carriage to the right or to the laft in
FIG. 18, or towards the front or rear of the device.

In this case, the flange 53 of the pin 16 is located in
the gap between the adjacent teeth 14, thus not affecting the
rotation of the pin gear 15 at all. On the other hand, in the

25 case where an external force is applied to move the carriage

horizontally, the flanges 46 of the teeth 14 abut against the

@
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di 5 keceivan ge/Ba 161 2299z FATtH3RREOWer  C aPASE atfe (FRINTEBABE| 8 1 accommmodat i ng
position is being noved into a spaced fornmed above it so that the disk be
repl aced wi th anot her one. FIG 7 is a sectional view show ng

anot her state of the disk changer in which the |ower carriage at the disk
accomodati ng position has been noved into the space forned above it so
that the disk be replaced with anot her one. FIG 8 is a sectiona
vi ew showi ng anot her state of the

flanges 53 of the pins 16, so that the movement of the teeth
with respect to the pins, or fhe movement of pins with respect
to the teeth, is limited to some extent. Accoxdingly, the
teeth 14 of the carriage 1 and the pins 16 of the pin Qear'will
5 never disengaged from each other.
The surfaces 45 and 46 of the flange 46 and 53, which
are confronted'with each othé%% include the sloped surfaces 47
and 54, respectively., Hence, when an external force is applied
in such a manner as to move the teeth 14 and the pins 16 away
10 from each other, those sloped surfaces 47 and 54 act to cause
the flanges 46 and 53 to pull each other. Therxefore, even in
the case when the engagement of the teeth 14 of the carriage 1
with the pins 16 of the pin gear 15 is insufficient, the sloped
surfaces 48 and 54 of the flanges 46 and 53 guide the
15 respective flanges to a suitable engagement position; that is,
the teeth 14 and the pins 16 are sufficiently engaged with each
other at all times. In addition, the device is free from the
difficulty that the flanges of the teeth 14 of the carriage 1
and the pins 16 of the pin gear 15, when turned or slid, are
20 struck againest each other to obstruct the engagement of them.
That is, in the device, the carriage 1 is smoothly moved.

‘In the above-described embodiment, the flanges of the
teeth and the pins have the sloped surfaces; however, the
invention 1s not limited theréto or thereby. That is, as long
25 as the flanges of the teeth have the sloped surfaces, the

flanges of the pins may not have the sloped surfaces; and vice

- ®
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die Sfici ABRa delezWabT br bhxesssar r i ageasehi1ZHPRISEBIPABAAFLd the disk which has
been nmounted on the recording and reproducing unit is being noved fromthe
di sk driving position to the disk accombdating position so that the disk
be replaced with another one. FIG 9 is a sectional view show ng
anot her state of the disk changer in which the carriage which acconmodat es
the disk which has been nounted on the recordi ng and reproducing unit has
been nmoved fromthe disk driving position to the disk accommodating
position so thglgathe disk be replaced with

Furthermoxe, in the above-described carriage moving
mechanism, the pin gears 15 are provided on both sides of the
tray 2, and driven on both sides of the carxiage 1l; however,

5 the pin gear 15 may be providngon only one side of the tray 2
if a drive force is obtained which is high enough to smoothly
slide the carriage 1. However, it should be noted that, if the
pin gears are provided on both sides of the tray and are driven
in synchronization wiﬁh each other, then the carriage thus

10 driven is more positively slid, and provides a great drag

against a horizontal external force, s the abevre
The lower carriage mechanism 6 has been described E;
way of example, In the lower carriage mechanism 6, the pin
gear is engaged with the teeth of the carriage from below (on
15 the side of the slide surface); while in the upper carxriage
mechanism 6, the pin gear 15 is engaged with the teeth of the
carriage from abovek_ The other arrxangements of the upper

carriage mechanism q (c£. FIG.‘EET\are equal to those of the
lower carriage mechanism.

20 The disk changer thus constructed operates as follows:
It is assumed that the disk changer is applied to a musical
sound reproducing CD player.

First, replacement of a disk to be reproduced will be

described with reference to FIGS. 1 through 12.

25 In FIG. 1, the player is in a play mode. 1In the play

mode, at the disk loading level 11 of the disk driving position

This Sheet Has Been Reﬂlaced
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an@tAReWiveDWe/3@ 16:23 1997 &l (306D | S a PeREt 1ONEHINTED @OPESIBWING anot her state of
the di sk changer in which the carriage which accommbdates a selected disk
is being noved into a spaced formed above the recording and reproducing
unit. FIG 11 is a sectional view show ng another state of the
di sk changer in which the carriage which accommpdates a selected disk has
been noved into a spaced forned above the
10, the first disk 7a is ready for play, being clamped onto the
hub 25 of the recording and reproducing unit 3, and the first
carriage la is located below it, On the other hand, the second
and third disks 7b and 7c¢ are accommodated in the cazriages 1b
5 and lc, respectively, and are stacked (stored) at the disk
Accommodating position 9 on the .side of the front of the
devicef In the case where, when the player is in the above-
descrmem} mode, it is required to replace the first disk
7a at the disk loading level 11 ‘with a selected one of the
10 remaining digsks 7b and 7c at the disk accommodating position 9,
the disk changer operates as follows:

The replacement of the first disk with the second disk
7b, which is the upper disk at the disk accommodating position,
is started by depressing a disk selact key [DISK 2} (not shown)

15 of the device. Pirst, the lifter 26 and clamper 19 are lifted
to release® the fixst disk 7a, while the carriage l1la is ralsed
to the disk non-loading level 12 which is flush with the third
ocoarriage lo. The clamper 19 is lifted by the clamper arm 20
driven by the motor, and the lifter 26 is lifted by the elastic

20 force of the return spring 27. Thus, the first disk 7a has

" been left from the hub 25, and then placed on the carriage la
{cf. FIG., 2).

Next, the clamper 19 is further lifted, thus reaching
its uppermost position. Now, the player is placed in a change

25 mode (ecf. FIG. 3). That is, the upper carriage moving

mechanism 6 is driven. As a result, the second carriage 1lb, on

“ﬁﬁ’iiﬁ‘ T

25



- 9t ReCeivEs @I/db ng 2aneber@ps3smeci Ng UNPAGE 19 (PRINTED F4BG. 19211 s a sectional view
showi ng another state of the disk changer in which, with the danper arm

noved downwardly, the clanper is being noved towards the recording and
reproduci ng unit.

which the second diiy&ghus selected .is placed, is horizontally
moved from the' upper stage at the disk accommodating position
9 in the tray 2, which is located on the side of the front of
the device, towards a space §2 at the disk driving position 10,
5 which ig located in the inner part of the device (cf. PIG. 4),
and laid on the first carriage la at the disk non-loading level
12 which accommodates the first disk 7a (cf. FIG. 5).
Thereaftex, the carriage lifting mechanism 5 on the
slde of the disk accommodating position 9; that is, the star
10 gear 22 is driven. As a result, the third carriage 1lc is
lifted into a space S1 which is formed by the movement of the
carriage 1b (cf. FIG. E), thus becoming flush with the second
carriage 1b (cf, FIG. 7). The lower carriage moving mechanism
6 is further driven, so that the first carriage la is moved
15 into the space S3 formed on the lower stage of the disk
accommodating position 9, which is located on the side of thé
front of the device (cf. FIG. 8), and comes below the third
carriage le (c¢£. FIG. 3). Agd the carriage lifting mechanism
5 on the aide of the disk driving position 10; that id, the
20 star gear 31 is driven, so that the second carriage lb at the .
disk driving position 10 starts moving down towards a space 54
(cf. FIG. 10) until it becomes flush with the disk non-loading
level 12 which ig flush with the first carriage la (cf. FiG.
11). Thus, the change mode has been ended,
25 Thereafter, when the clamper arm 20 is moved

downwardly, the .clamper 19 is also moved downwardly, and the
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The RpGEIYED (AA)38 Of: 2/ |1897 ATISIREEIH sect | BIFBI 24 (RRINTEMBHGENGD) Anot her state of the
di sk changer in which a tray is being opened so that the disk be replaced
wi th anot her one, and the part (B) is also a sectional vi ew showi ng

anot her state of the disk chang i ch t has be for
the sanme purpose. E“N) rﬁcolﬁd a}%b ﬁtjfofﬁ%evaé{
showi ng another state of he dISk changer I n mhlch, Mﬁth the tray opened,
t he upper carriage is bein ved into the inner part of the tray so that

the disk at theeelhSlo@aEOPUBAS | dGnBRYd1yORct. FIG. 12).

As a result, the second carriage 1lb supported by the

lifter 26 is moved downwardly, and the clamper 19 clamps the
sacond disk 7b- onto the hub 2§vr—mhus, the player is placed in

5 the play mode again, and the replacement of the disk has baeen
accomplished. 1In other words, & FIG. }j, the carriages are
turned clockﬁise. More specif zgaly, the second diak 7b is
Placed at the position where the first disk 7a was; that is,
the first disk 7a is replaced with the second disk 7b; at the

10 same time, the third disk 7c is placed at the position whexe
the second disk 7b was; that is, the second disk 7b is replaced
with the third disk 7¢; and the first disk 7a is placed at the
position where the third disk 7c was; that is, the third disk
7c is xeplaced with the firet disk 7a. Thus, the :eplacement

15 of the disks has baan accomplished.

Next, the replacement of the first disk 7a at the disk
loading level 11 with the third disk 7c which is located on the
lower stage at the.diék eccommodating position 9 is started by
depressing a disk select key [DISK3] {not shown) on the device,

20 similarly as in the abové-described case, |

In this case, until the player is placed in the change
mode (FIGS. 1, 2 and 3), it is operated similarly as in the
cage where the disk select key [DISK2] has been depressed.
Thereafter, the carriage lifting mechanism 5 and the carriage

25 moving mechanism 6 are driven in the directions opposite to £he

directions in which they are driven in the case of the

_ @ |
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i S [ reegEvEo axl/3wi 1612 anewt dves33east h dur i megEr @prerdNmED iPeRR; 28nd t he part (B) is
al so a sectional view showi ng another state of the disk .changer in which

the |l ower carriage is exposed. FIG 15 is a plan view show ng
carriages, carriage |ifting mechanisnms, and carriage noving nechanisns in
the di sk changer of the invention. FIG 16 is an explanatory

di agram for a description of the relationship between a pin gear form ng
the carriage noving nechanismand teeth formalong the side edges of the

carriages.  genvession of the disk select key [DISK2], 80 that the

carriages are turned counterclockwise. Those operations will

be described with reference to FIGS. 20 through 24 while being

compared with those described with refexence to Flés. 1 through

5 12, FIGS. 20 through 24 show relationships between the

carriages and the carriage moving mechanisms (or the pin
gears).

When the player is started which has been in the play

mode (FIG. 1), the first carriage 1a is lifted to the disk

10 loading level 11 by the lifter 26, and receives the first disk

7a from the recording and reproducing unit 3 (cf. FIG, 20), and

is lifted to the disk non-loading level 12 (¢f. FIGS. 21, 2 and

3). The carriage la is further ;l..i.ftad by the carriage lifting

machanism 5 (ef. FIG. 22) to a lavel which ie above the disk

15 non-loading level 12 and iz flusch with the second carriage 1b

(ef. PIG. 23). Thereaftox, the lower carriage moving mechanism

6 is driven, 80 tha£ the third carxiage lc is moved to the disk

non-loading level 12 at the disk driving position 10 (cf. FIG.

24), The operations described with reference to FIGS. 22, 23

20 and 24 correspond to those described with reference to FIGS.

10, .9 and 8 in the stated order. Thereafter, the operations

described with reference to FIGS. 7, 6, 5, 4 and 3 are carried

out in the stated order, so that the positions of the disks 7a,

7b and 7c are exchanged one another, and by the operation of

25 the disk setting mechaniem 4 (FIG., 11 - FIG. 12), the disk

changer is placed in the state shown in FIG.

~ So Pl Hathird d:skc (O
a 5 read/ o bedviven
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FIG 17 (A

from bei ng di sengaged fromthe teeth
- formed on the side edge of the carriage; and FIG. 17 (B)
an enl arged diagramof a part of FIG

10

15

20

25

As ‘is apparent from the above description, the
replacement of the disk which is being reproduced; i.e., the
disk at the disk loading level at the disk driving position 10
with the disk which is located on the upper stage at the disk
accommodating position can be achieved most guickly when the
carriages are turned clockwise; and on the other hand, the
replacement of the disk at the disk loading level at the disk
driving position 10 with the disk located on the lower stage at
the disk accommodating position 9 can be achieved most quickly
when the darriageS'are turned-counterclpckwise. Hence, if a
program is so formed that the selection of the above-described

quickest operation corresponds to the selection of the

operating keys of the device, then a disk changer can be formed

which is convenient in practical use and is high in disk change
efficiency.

Now, a disk replacing operation will be described in
which, while the reproduction of the disk being continued in
the play mode shown in FIG. 1, the second and third disks 7b
and 7c stored in the front of the device are taken out and
replaced with other disks provided outside the device. For
instance when an operation key [OPEN] (not shown) is depressed
to open the tray 2, the moﬁor is driven to pull out the tray 2
(cf. the part (A) of FIG. 13); that is, the tray 2 is fully
opened (cf. the part (B) of FIG. 13). Now, the second disk 7b
can be taken out and replaced with another one.

When, under fhis condition, an operating key [CLOSE]}

29 _ This Sheet Has Been Replaced .

Is a diagram showi ng a structure which prevents the pin gear
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17 [( REFEIVED B1/38 16339 (337 #B SEWeY S| de \AABRY F2OIPRIATEDCROBE 480 ilon of a structure
whi ch prevent the pin gear from being di sengaged fromthe teeth formed on

t he side edge of the carriage. FIG 19 outlines a disk setting
mechani sm More specifically, FIG 19 (A) is a side view showing a
state of the disk setting nmechanismin which the carri.age supported by
lifters is set at a disk non-1oading |evel. FIG 19 (B) is a side

vi ew showi ng anot her state of the
is depressed, the tray is retracted into the device; that is,

the play mode of PIG. 1 j{f_f%gtﬁ%\

On the other hand,FE:?o;gzgagz)éake out the third disk

Tc, the operating key [OPEN] is depressed again, the pin gear

5 15 of the upper c&rrisge moving mechanism 6 is turned, so that

the second carriage lb is moved on the star gear 31 located in

the inner part of the device (cf. the part (A) of FIG. 14), 1In

this operation, the second carriage 1b slides over the star

gear 22 located in the front of the device and the star gear 31

10 located in the inner part of the device. Thus, the third disk

7c on the third carriage lé can be taken out (cf. the part (B)

of FIG. 14). When, under this condition, the operating key

[CLOSE] is depressed, the pin gear 15 of the upper carriage

moving mechanism 6 is turned in the opposite direction, so that

15 the second carriage is moved towards the front of the device

(cf. the part (A) of PIG. 14). Thus, the disk changer is
placed in the state shown in the part (B) of FIG. 13.

Furthermore, by forming a program so that the

replacement of the ﬂiak which is being reproduced at the disk

20 driving position 10 with the disk stored._ at the disk

accommodating position 9, and the replacement of the disk

stored at the disk accommodating position 9 with another disk

provided outside the device are suitably combined with each

other, the disk which is being reproduced in the play mode of

25 FIG. 1 can be readily replaced with another disk provided

outside the device.

3
is Sheet Has Been Replaced (_J
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di sk setting nmechanismin which the carriage has been raised by the
lifters fromthe di sk non-loading level to a level whichis flush with the
| ower carriage at the di sk acconmpdating section. FIG 19 (C is a
si de vi ew showi ng another state of the disk setting nmechanismin which the
carriage which has been raised to the level which is flush with the | ower
carriage at the disk accommodating section, is being further raised by a
star gear to an space above it. FIG 19 (D) is a side view show ng
anot her state of the

While one preferred embodiment of the invention hés
been described, the invention is not limited thereto or
thereby; that is, it will be obvious to those ski;led in the
art that various changes and modifications may be made therein

5 withogt departing from the invention. For instance, in the
above-described embodiment, three disks are replaced with one
another; however, the invention is not limited thereto or
thereby; that is, the technical concept of the invention may be
applied to a disk changer which handles only two disks, or more

10 than three disks.

While the embodiment has been described with reference

to the CD; the invention is not limited thereto or théreby;
.that is, the technical concept of the invention may be applied
to a disk changer in a device for reproducing CD-ROMs and other

15 recording media.

As was described above, the space corresponding to one
carriage is effectively utilized to move the carriage
vertically and horizontally thereby to load a selected disk on
the recording and reproducing unit.  That is, in the disk

20 changer, the space for replacement of a disk is minimized in
- volume. Furthermore, the carriages are stacked when stored,
which minimizes the carriage storing space. Moreover, it is
unnecessary for the disk changer to employ an intricate
carriage supportiﬁg mechanism to maintain the flatness of the

25 carriages and to prevent the warp or distortion of the latter,

nor to increase the thickness of the carriages. Hence, the

11 This Sheet Has Been Reﬂll
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di sk setting nmechanismin which the carriage which has been raised by the
lifters to the level which is flush with the |ower carriage at the disk
accomodati ng section, has been further raised by the star gear to the

space above it. FIG 20 is an explanatory diagramfor a description
of

disk changer of the. invention is compact, and low in
manufacturing cost when compared with the conventional one.
The technical concept of the invention is most
effectively applied especially to a disk changer which
5 accommodates about three disks. In this case, the resultant
disk changer is simplest in structure, lowest in manufacturing
cost, and smallest in height; that is, the disk changer can be
miniaturized as a whole.
In the disk changer of the invention, the recording and
10 reproducing unit is arranged in the inner part of the device,
and the carriages are stored on the side of the front of the
device. Hence, during the data recording or reproducing
operation of the disk, the latter can be replaced with any one

of the disks thus stored.
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t he RECEIvBPERIY3D I6f25t 1987 ABIFIMEMIes dur iPARE (BBSIRRINEER|FARFer@ht}, showi ng the fact
that the carriage accommpdating the disk which is being reproduced has
been noved to the disk |oading |evel. FIG 21 is an explanatory

diagram for a description of the novenents of theTarriages during—di sk
repl acenent, showing the fact that, in order tor i'ch |s
being reproduced, the carriage has noved fromthe mﬁﬁ Ilhsmlmuimmg

t he .di sk non-1oadi ng | evel.

1§ _C MED IS:

1 1. A disk changer comprising:

2 a plurality of carriageMeach of }m:d—emm—d
3 which a disk is placed; an

& a tray accommodating said plurality of carriages, said.
5 tray being reciprocated between a disk take-out position and a

6 disk accommodating position;

? a recording and reproducing unit for driving a disk at
8 a disk driving position for recording data thereon and
9 reproducing data therefrom;

10 a disk éetting mechanism#or—meﬁaq—ne:&em

1 mfmm—mxd/ for displacing said diskisaigd‘_
t (]
12 mnrhgvs—bebwee% disk loading level and a disk non- P,:ﬂ—;.ﬂ_

o
13 loading levex Te

V.CQ. DBVSO«

14 a carriage lifting mechanism for vertically moving said

15

carriage, which is at said disk accommodating position, between
16 the lowermost level thereof and a level above Baid lowermost
17 level, and for vertically moving sald carriage, which is at a

s disk driving position, between said non-loading level and a

19 level above said non~loading level; and

20 a carriage moving mechanism for moving said carriage to
21 a space which is formed at one of said disk accommodating
22

position and said disk driving position in association with the

23 operation of said carriage lifting mechanism.

T . &)



FI GGRelZIVED 1/3M 1692P [189TATOR3FRER agr am FASE 2t CRRINTED PABEOAY)OF t he novenents of
the carriages during disk replacenent, showng the fact that the carriage
is being noved to the upper space which accommbdates the di sk which. has!

received fromthe recording and reproducing unit. ﬁm “n
expl anatory diagram for a description of the rmverrentsmllll‘mm II\E

during di sk replacement, showing the fact that the carriragé is nbved o
t he upper space which accommdat es t he di sk which has received fromthe

;ggf[f"ogq and, v eprogugiing URhhges Oad "elaided LAY 2R R a1d

: "
2 disk accammodating position ig located between said disk take-

3 out position and said‘disk driving position, and said pluxality
4 of carriages are accommodated in such a manner that said
5 plurality of carriages are stacked at said disk accommodating
6 position. .

1 3. A disk changer as claimed in claim 2, ~ingwirie 5 h said
2 disk non-lcading level is flush with the lowermost level at

3 said disk accommodating position.

1 4, A disk changer a.s' claimed in claim 1, .h when
2 said tray is at said disk take-out position, one of said
3 plurality of carriages is at said disk driving
4 position. péf@d \

1 5. A disk changer as claimed in claim 1, ehr when
2 said tray is at Qaid disk accormodating position, a space
L corresponding to at least one carriage is provided at one of

4 sald disk accommodating position §§aid disk driving position.

ah

1 6. A disk changer as claimed in c¢laim 1, in—wiritch said
2 carriage moving mechanism includes:

3 teeth protruded from a side of said carriage/é:n—ouch a
4

ara arranged at predetermined intervals, each of sald teeth

34
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as [t RESEIVER@IY3® M 26 tRJ@ ARS338R%Y di Sk aRPE NFBDIPALNTERGPABI S2SD i 0N, FIG 24
Is an explanatory diagramfor a description of the novenents of the
carriages during disk replacenent, showing the fact that the | ower _
carriage at the di sk accoomodating position which accoommbdartes a sel ected
disk is noved into the space which is beIOM/thﬂ ' '
accommpdat es the disk which has received fromt mgma"mmmﬂl’
reproduci ng unit. FIG 25 is a longitudinal Sseéti #na agram
show ng tge

having a flange at the end,

7 a yin gear having piné extended substantially in
8 parallel with the direction of protrusion of said teeth and are
9 engaged with said teeth, each of said pins having a flange at
10 the end, and |

11 - said flanges of said teeth, and said flange of said
12 pins of said pin gear prevent said teeth and said pins from

13 being unintentionally disengaged from each other.

thoartsy

1 7. A disk changer as claimed in claim 6, /Ln—wh&e){; said
2 flange of each of said teeth, and said flange of each of said
3 pins of said pin gear have abutment surfaces which are abutted
4 against each other, respectively, and at least one of said
5 abutment surfaces is sloped in such a manner that said flanges
6 is gradually smaller in thicknese towards tha outar edge.

M
1 8. A disk changer as claimed in claim 1, /Li-n—wh-:ey/ said

2 disk changex has thxee carriages, said tray accommodates two of
3 said three carriages, and reciprocates between said digk take-
4 out position outside sald disk changer and said disk
5 accommodating position inside said disk changer.

. e ’
1 9. A disk changer as claimed in claim B,then

2 said tray is at said disk take-out position, the remajining one

3 carriage is at said disk driving position,

pla cegf

- '\..' \
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- XO2RECEIVED W1¢38516: 26nEBAT 6T S3WEXr di ng (RAGE P8 (PRINTADIAAEM.26) ] FIG 26 is a
sectional view show ng the side edges of

the carriages in the disk changer
shown in FIG 25, F-G—27 s a tross, sectional view taken at a
disk driving position in t. [ill“l ‘“mﬁlﬁmnmhown in FIG 25.
- tehorgimd

1 10. A disk changer as claimed in claim 8, ip—which when

2 said tray is at said disk accommodating position, a space

3 corresponding to at least one carrxiage is provided at the disk

4 accommodating position and at the disk driving position.

This Sheet Has Been Rep
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FIG 28 is a cross sectional view taken at a disk accommodating section of

t he di sk changer shown in FIG 25. FIG 29 is a plan view of a
conventional three-disk type disk changer. DETAI LED DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS A di sk changer, which constitutes a
preferred enbodinment of the invention, will be described with reference
to the acconpanying drawi ngs in detail. FIGS. 1 through 28 shows a

di sk changer to which the

ABSTRACT OF THE DISCLOSURE

A disk changer includes a plurality of carriages, each
of said carriages on which a disk is placed, a tray
accommodating said plurality of carriages, said tray being

5 reciprocated between a disk take-out position and a disk
accommodating position, a recording'and reproducing unit for
driving a disk at a disk driving position for recording data
thereon and reproducing data therefrom, a disk setting
mechanism for moving vertically one of said plurality of

10 carriages and for displacing'said disk said one carriages
between a disk loading level and a diék non-loading level, a
carriage lifting mechanism for vertically moving said carriagé,
which is at said disk .accommodating position, between the
lowermost level thereofland a level above said lowermost level,
15 and for vertically moviﬁé said carriage, which is at a disk
driving position, between said non-loading level and a level
above said non-loading level, and a carriage moving mechanism
for moving said carriage to a space which is formed at one of

said disk accommodating position and said disk driving position

20 in association with the operation of said carriage lifting
mechanism.
This ﬁwﬂH&BiiﬁﬁﬁWm

37



techni cal concept of the invention is applied.
di sks are accommopdat ed and are automaticgally

In the disk changer, three
exchanged wi th one anot her.

The di sk changer conpri ses:

three carri ages | a,

| b and

| ¢ on which disks

7a, 7b and _/c.ar.e. .set,

.respectively (the

disks 7a, 7b and 7c are(1//)

equi val ent ‘t'6 one anot Her alt hough t hmjs Shédt BasBeénlFRpIBRL | N posi ti on,

and t he

carriages la, Ib and 1c are also equi anot her although t hey
are differeqigrige positiogg gmd theref HmﬁHMHmlmﬂNr the discs and
carriages :
(1]
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wi |

- 13-

be denoted by reference nuneral
necessary to specify their positions);

7 and 1, respectively,
a tray 2

unless it is

reC|procates betmeen a dlsk t ake-qut position-8eutstde the

whi ch accommpdates two of the three carriages 1, and

(2/p%)
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devi ce and a di sk accommodating position 9 inside the device;

a recording

and reproducing unit 3 which is arranged at a disk driving position 10

which is | ocated deeper than the disk

device; a i sk setting .‘mechani sm 4 whic

accommodating position 9 in th
oS i

sm 4 whi ch moves bot
disk 7 on’it up and down with r ket LR HeblER '
unit 3, to nove the disk to a dis '
| oadi ng | evel 12 which is flush w Barriage 1 at

h a carriage 1
rdi ng and reproduci ng
11 or a disk non-

t he di sk
accomopdating position 9; a carriage hani sm '
(X7] |
2 lc 7¢ 9 0 9 20
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5 which noves the carriage 1, |ocated at the di sk accommobdating position
9, up and down between the upper and | ower positions thereof, and noves
the carriage 1, which is located at the disk driving p05|t|on 10, up and
down between.the di.sk-Aon-1oading level of the disk setting mscharﬁilémM
and a | evel ‘whi¢h'i's ~above the di sk non-1| oadi ng level 12 and is flush wth
the upper carriage |ocated at t1us StiesHashe ting position 9; and a
carriage novi ng nechani sm 6 which, Lo the operation of the
carriage lifting mechanismb5, nov to one of the spaces SlI,
S2, S3 and 84[%“106 )are formed at
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acconmodating position 9 or the disk driving position 10. As shown
in FIG 15, the carriage 1 is made up of a plastic plate which is
substantially square in a plan vi e\ﬂ,usgmgﬂame%ngﬁ&pss section 13 at trfe//7

center on which a dl§ ‘7 is -pl aced 1“"‘”‘“] "lm ion. The recess section

13 consists of a \ 14 -
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| ar ge-di aneter recess 13a on which a 12-cmdisk is placed, and a

smal | -di ameter recess 13b on which 8-cmdisk is placed Those recessesfﬁa
and 13b are coaxial |l yraryanged. As shown in FIGS. 15 and 16, the carri d
1 has teeth 14 al ong iis bot h edges Vh® B Matedd in the direction of
hori zontal novenent thereof. Mre~sp teeth 14 are arranged
at certain intervals aﬁﬁprotruded out I eth 14 are in the form
of a rack. The base pe{T}jons of the teeth 14 are renoved, to pass the pins

16 of a pin gear 15 vertically—~ ~
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Furthernore, the carriage 1 has a through-hole 17 which is extended from
the center of the recess section 13 to one forward side of the device,
pass the recording and reproducing unit 3 including the optical p|ck/p
addition, the.carrigage:has cuts 18 on both sides of the inner rear ¢

the device. The cut 18 is to pass_the post of a clanper arm 20 mhlch

supports a clanper 19 which is | ocated above the ctarriage 1. Oning to the
arrangement of k dt, the wi dt h s Shdehias Bk 20 MY be substantial ly
equal to that of tjg” carriage 1, wh’m'r]m”ml”r 5ssible to nake the

ext er nal l n
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di mensi on of the disk changer substantially
carriages 1. The carriages 1 are so

equal to that of two
stacked at the disk

.arranged that two carriages 1 are
accomodating position 9, and one carH

is set
at the disk Ioading Iever 11 or the disk no-loading |evel 12 o?g%ﬂe di sk
driving_positign,1Q.. The tray 2 acconmodates two carriages 1, and
is pulled=" - :
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- 1GRECEIVED B3/3@ 16:26, 1397 & S33pe%deyi ce BHFE ptft (PBHERY PAGE 02¥hk | atter by neans of
a rotation transmtting systemsuch as a rack nechanismand a driving
notor; that is, it is reciprocated between the disk take-out positiﬁ)'?/ ]
and the di sk accommpdating position 9. The tray 2, as shown in FIG S
provided with a pair of star gears 22, a pair of star gears 31, and a pair

of pin gears 15[¥meg§egﬁhvel y, _on b(_)th sides thereof as viewed
| ongi tudinal ly.
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Mor-e-specifical ly; "each star gear 22 is large in tooth width and provided

on the forward side of the tray which corresponds to the disk 10

~accomopdating position under the condition that the tray is acconnodébézﬂ )

in the device; and each star gear 31 is also large in tooth width, and

- provided on the side of the inner—parf—a%~%he—t#ay whi ch corresponds to
the disk driving position 10; ar 15 is provided al ong the

border line p Eﬂ@gpn the disk acc ion 9 and the disk

driving p05|t|o/{j7 Furtherrmre . as shown in FIGS. 25 and

28, has side porAdon receiving st
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support the edge of the |ower of the tmo carrlages 1 and 1 at the disk
ron
supports the front edge of the Cafyid i:H% ce tmo carrlages 1 and 1

st acked. ar gggi7 i ndependent | fed that is, the | ower one
1is supfo the receiving st 1b and the upper one is
supported y the star gears 22. carriages 1 and 1 can

be noved i ndependently of each other. When the tray 2 is pulled out

of the device so that tc%)

R
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two carriages 1 and 1 stacked at the desk accommodating position 9 are
noved to the di sk take-out position-8—then—the disk 7 on the upper

(1:a'r ;I g&e' édcla.nnlget []gpldg\(;?gew th anogertlle-lasBeensl!{(e lac\gaen only t he upper carriage
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by turning the pin gear 15, then the disk 7 on the lower <carriages 1 is
exposed so that it can be replaced. the _ horizontal novenent of the upper
carriage 1 into the inner part of the device is carried out with the teeth
22a and 31la.-of the--star gears 22 and 31 as rails. On the ot 7 -yhand,

t he recording "and reproducing unit 3 including the optical pickug’fs
provided at the center protion__of the carriage-1 at the disk driving
position 10 in backward side of the device. The recording and reproducing

unit 3 is fixed secured to a dﬁ»ﬁlsi) “i“mm'ﬁ”ﬂ‘ac oad| ng or unl-oading a disk
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T

7 is achieved when the carriage 1, on whcih a disk 7 is placed, and the
Thre—ctanper— 19 adapted to fix the

cl anper 19 are noved vertically:
disk 7.to the reecording. and reprduygci it. 3 is, for instance, in the
formof a cylinder being fl angesﬁm% of Ha Hoen R laoeerg and | ower ends. The
19 is supported by a reIatiEﬂ" ﬂ Hg NPaped hol e forned in({ﬁ§¢)
he upper and | ower f

danper

end portion of theng er arm 20

| anges, in such a ng%?ﬁrthat it is slightly novable both horizontally and
arm 20 is noved up and down by a driving notor

vertically. The cla
(not shown). The o —
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cl anper arm 20, as shown in FIGS. 15 and 25,

I's guided by the guide r

35 of the clanper supporting arm 20 engagi ng

17 -

guide rails 34 arranged onrmh[;\,_tﬁhmgn
it can nove:. vet ti eal l.y=-=\When the di ml
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di sk | oading | evel 11, the clanper arm20 is
edges of the carriage 1, which are al ong t.he

abutted agai nst bot
.direction of planar

h side
novenent

of the latter

1, and the clanper

arm 20 is supported by a lifter 26 at the

di sk non-1 qadi_ng |

Ievel

.12, so that the lifter 26 and the carriage(

A/ane

furfher

| overed.- ¢

In this operation,

the central

hol e of" t he

disk 7 is engaged with the hub 25_e#ﬂthE“T’Cord|ng and

reproduci ng unit 3,

and the disk 7 is fixedly held bet

e 19 and the hub 25. The

cl anper 19 has an iron nember so TR cted by a magnet buried in
the hub 25 of ge=2]ecording and re ‘F\““ : Hence, the disk 7 is
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positively. clanped by the hub 25 and the clanper 19 which is attracted

by the latt'er 25. It goes without saying-that, dependi ng on the
structure of the recording and reproducing unit, the clanper 19 nmay have
t he magnet. whi.l.e the- hub 25 the i ron menber. A return spgrifmg 27

to push up’the fifter 26 is provi ded between the lifter 26 and t

device frame 23. The spring 27 1is substantially V-shaped, and its both
ends are engaged with a groove-28 faorned in the lift 26, while its -
central portionis pushed agalnst t he bott6_‘_T'the device frame 23. On
t he ot her , This Sheet Has Been
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hahd,._‘the lifter 26 has guide pins 30 at both eph TSHEE @ggé?
with I nclined guide grooves 29 fornmed in the deyi

when pushed up by the spring 27, and pushed d ?ﬁ) i
the lifter 26 is nmoved up and down whi | e bei 5 - page q/@t" pag ?ﬁ’
- 18 - X -1 - ' Abstract : paged 33. to paged..”.
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DATE OF RECEIPT.22.25.27

DISK CHANGER Yoo 223-3
lPos 347

CK ND OF THE INVENTION
d o he n

This invention relates to a disk changer in a device
for recording data on and reproducing data from a disk-shaped
recording medium such as a CD and a CD-ROM (hereinafter
referred to merely as "a disk", when applicable) which disk
changer accommodates a plurality of disks and automatically
loads a selected disk in a disk driving section which includes
a data recording and reproducing unit such as an optical
pickup, and more particularly to a disk .changer in which a
plurality of disks are laid on carriagés, and the disk which is
being played is automatically rapiaced ‘with another one by
moving the carriages horizontally and vertically.

Related art _

A conventional disk changer: which is simple in structure
for loading and automatically exchanging three or four disks
is_shown in FIG. 29. ' That is, it has a rotary
disk trdy, and is called "a carrousel type disk changer (cf.
'Unexamind Japanese Utility Model Publication No. 121045/1992),
The carrousel type disk changer operates as follows: A diask
tray 101 on which a plurality of disks are set is turned to
select one of the disks, and the disk thus selected is moved to
a disk driving section which includes an optical pickup. In

the upper surface of the disk tray 101, a plurality of recesses
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held horizontally as a whole. The lifter 26, the clanper arm 20, and the
Tetufn spring 27 forma disk setting nmechanism 4. The carriage lifting
nmechani sm 5 conprises : star gears 22 and 31 which are large in tooth

wi dth and are | ocated respectively in the front part and in the inner part
of the tray 2; and a drive source (not shown) for turning those star

gears 22 and 32 The tooth width of each of the star gears 22 and 31 in
the direction of axis of rotation is approximtely half of the |ength of
the carriage 1. The star gears 22 and 31

102, 102 and 102 in each of which a disk is placed are formed
in such a manner that they are not overlapped with one another.
At the disk reproducing position, the disk drive section. (not
shown) is moved vertically; that is, it is moved through a
through-hole 103 formed in the recess 102 to hold the disk in
cooperation with a clamper (not shown) which is arranged above
the disk tray 101. In the disk changer, disk replacement is
carried out as follows : While the disk driving section is held
retracted below the disk tray 101, the disk tray 101 is turned

to select a disk, and move it to the d:.sk reproduc:.ng position.

In the carrouse]. type d:.sk cha.nger, a plurality of
disks are loaded on one disk tray 101 in such a manner that
they are not overlapped with one another aa was described
above. Hence, as the numbar of disks to be loaded on the diek
tray 101 increases, the width and length' (or external
dimengions) of the device is increased; that is, the space
occupied by the disk changer is increased. Even in the case
where only three disks are loaded on one disk tray, both the
width and length of the disk changer are each at least twice as
long as the diameter of each disk, and the area is more than

| four times that of each disk.

In the case of the carrousel type disk changer, in
order prevent the disk tray 101 from rubbing the chassis 104 of
the disk changer body when the disk tray is turned, it is
essential that the disk tray 101 i.s\ high in f£flatness, being
free from a warp, In order to make the disk tray high enough
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are provided respectively on both sides of the carriage 1 which are along
in the planar novenent direction. The carriage 1 is disposed between the
star gears 22 and 22 or 31 and 31, and supported by the others gears 22
and 31. Specifically, teeth 14 mhich‘gre provi ded on said both sides of
the carriage 1 and fornmed integrally #fh the latter 1 are nounted on the
teeth of the star gears 22 and 22 or 31 and 31. The carriage 1 is noved
upwardly or downwardly as the star gears 22 and 31 turn ( cf. the parts
(A) through (D) of FIG 19). The star gears 22 and 31 support the

carriages 1 gn ch%iﬁg_t;t\eur_n godlmgkgf 1tl:)oézpee from a warp, the disk tray has

reinforcing ribs, and accordingly its apparent thickness (or
height) is large.

On the other hand, the disk changer is so designed that
the disk driving section includinq the optical pickup is moved
up and down with respect to the disk. Therefore,.it needs a
mechanism for moving the disk driving section, and some space
in the direction of height.- As is apparent from the above
description, the carrousal'typé disk changer is disadvantageous
in that it is relatively large in width, length, and height.

In ad@iticn, in order that the disk tray 101 may he.
turned stably and smoothly on the chassis while being kept
horizontal, the disk tay 101 is provided with supportinq'parts
such as rollex; that ie, the disk cl}ange:: is large in the
number of components, which xesults in an increase in the
manufacturing cost.

For rationalization, the disk tray is formed as one
unit by molding resin. Since it is a large molded product

which is high in flatness, the resultant disk changer is high
-in manufacturing cost.

On the other hand, a'cartridgé type disk changer has been
proposed in Japanese Unexamined Patent Publication Hei 4-38657
that is a plurality of disks are loaded therein in such
manner ﬁhat they are stacked in a cartridge (or stacker). The
cartridge type disk changer is advantegeous in that a number

of disks can be loaded therein, when compared with the carrousel’
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sides along the planar novenent direction of the |atter, WS SHEEY HASEBEEN
1 ocated—respeetively—at the di sk accommpdat i ng p05|t|on $ and g ABEDK

drivin S|t|on 10. Moreover, the star gears 22 and 31 Aro—so—gestgret—
t hat F s aceq ndependently of gach other (cf. FIG 15). The
star n may be so nodified that a two gears are arranged at
predet ls in

type disk changer; however, it is still disadvantageous in
that, during reproduction, it is impossible to take out or
replace the disk, because the disks are accommodated in the

cartridge (or stacker) the form of a stack, behind the pickup.

SUMMARY OF THE JNVENTION

Accordinély, an object of the invention is to provide
a disk changer which are smaller in width, lengéh and height
than a conventional disk changer and loads the same number of
disks as the latter. |

More specifically, an cbject of the invention is to
provide a disk changer which, with about three disks loaded on
the disk tray,'is small in height, and small in size, and which

is low in manufacturing cost and simple in structure,

Another object of the invention is to provide a disk
changer in which, while data is being recorded to or
reproduced from a first disk, a second disk which is not belng

recorded nor reproduced can be taken out or can be moved to

replace a third disk not loaded in the disk changer.
The foregoing opject of the invention has been achieved

by the provision of a disk changer whlch comprises-
carriages on which disks are placed;
a tray which accommodates a plurality of said disks,

and reciprocates between a disk take-out poaition and a disk

accommodating position;
(REPLACEVENT SHEET|
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- 19 - the direction of axis of rotation. The nodi fication has

'Réﬁé_,_,_,, ~a;@ substantially equal to those which are obtained in
etaiid 5t was descri bed above, the tooth wdth is approxi mately
aif of the Ieng hgof the carriage 1. The carriage noving

|
¢hahRMAYS1992 pfovided in the tray 25 > and conprises: the upper mechani sm
ich horizontal y noves the carri age 1in the upper horizontal plane and
he—Tower

Ao PNy IR, ATRER:

a recording and reproducing unit which drives a disk
for recording data thereon and reproducing data therefrom;

a disk setting mechanism which moves vertically one of
a plurality of said carriages and a disk thereon with respect
to said recording and reproducing unit to a disk loading level
or a disk non-loading level which is flush with the lowermost
of said carriages at said disk accommodating position;

a carriage lifting mechanism which lifts said carriage
which is at said disk accommodating position, between the lower
and upper stages thereof, and 1ifts said carriage, which is at
a disk driving pqsition where said recofding and reproducing
unit is arranged, above said disk non-loading level of said
disk setting mechanism; and

a carriage moving mechanisms which, in association with
the operation of said carriage lifting mechanism, moves said
carriage to a space which is formed at said disk accommodating
position or said disk driving position.

In the case where the disk which is being recorded or
reproduced is to be replaced with a selected one of the disks
stored at the disk accommodating position or with a disk which
is newly laid on the carriage at the disk take-out position
from outside, the disk changer operates as follows: First, the
disk setting mechanism is driven to 1lift the lowermost carriage-
at the disk driving position so that the disk which is being
recorded or reproduced at the disk loading level is placed on

the carriage thus lifted, and then the carriage and the disk



i 3 T f uh .“m- zontally noves the carriage in the | pTRIS SHEET A BEEN
p’gégiAC@h Tish with the disk non-1oading level 12. [The up{s8LACED
ng 1an|sn1conpr| es ‘the star gears 22 and 31 which are arranged
respegt? Melvighn tihg front part and in the inner part of the tray 2; and
thel pin gears 15 {l dcat ed between those §tar gears. The pins 16 of the pin
gea g4d with the teeth 14 on both sides of the carriage 1

en the pin gears 15 turn, the upper carriage 1 is slid over the teeth

of the —Star~ears~22 and 31 so as to nove between the spaces S1 and S2.
are lifted to the disk non-loading level. At this point, a

space corresponding at least one carriage is provided above the
disk non-loading level at the disk driving position. Under this
condition, the carriage lifting mechanism, and the carriage
moving mechanism are driven, so that the carriages with the
disks which are positioned at the disk accommodating position.
and at the disk driving position are moved to the
aforementioned space one after another, while the space changes
its position from the disk accommodating position to the disk

driving position and vice versa.
That is, the utilization of the space

corraesponding to one carriage makes it possible to move the
carriages one after another. And the carriage lifting
mechanism and the carriage moving mechanism arxe driven 4in
combination, so that the carriage on which the selected disk
has baen placad iz set at the disk non-loading level at the
digk driving position. In the final operxating step, the diek
setting mechanism is operated to move the carriage having the
selected disk downwardly to the bottom at the disk driving
position, while the selected disk on the carriage is clamped
and loaded on the recording and reproducing unit at the diask
'1oad1ng position. Thus, the data recording or reproducing
operation of the selected disk is started. |
In the disk changer,'the carriages are stacked and
arranged on the side of the front of the device, while the disk
driving mechanism is arranged in the inner part of the device.
Hence, even when the data facording or reproducing operation of

a disk is being carried out, the tray can be pulled out to

This Sheet Has Been Reﬂlaced :




Onthe other hand. the [ ower nmechanismis to move the | ower carriage

' J1q3 and S4. In the I|ower nechanism the carriage is not
eijvi ng stands 2la on both sides of the tray 2 and the
ijon which is the upper end of the lifter 26. The ot her
gerlati ons of the | owe_mechani smare equal to those of

: mj. The structure of the pin gear 15 of the
carriage novi ng nechanism 6, and that of the teeth 14 of the carriage 1

TR Yt Bos T M S

replace the disk with (which is stored in front of the tray)

a disk which is not loaded in the device.

BRIEF DESCRIPTION OF THR DRAWINGS

FIG. 1 is a diagram outlining a disk changer, which
constitutes a preferred embodiment of the invention. More
specifically FIG., 1 is a sgectional view showing the disk
changer which is in a play mode in which, with a carriage and
the lift moved downwardly by a clamper arm, a disk is placed on
a recording and reproducing unit.

PIG. 2 is a sectional view showing a state of the disk
changer in which a disk is being taken out of the recording and

- reproducing unit so that it be replaced with another cne,

PIG. 3 is a sectional viaw showing another state of the
disk changer in which the disk has been taken out of the
recording and raeproducing unit so that it be replaced with
another one.

FIG. 4 is a sectional view showing another state of the
disk changer in which a carriage is being moved from a disk
accommodating position to a disk driving position so that the

" disk be replaced with another one.

FIG. 5 is a sectional view showing'anothgr gtate of the
disk changer in which the carriage has been moved from the disk
accomnmodating position to the disk driving position so tliat the
disk be replaced with another one.

FIG. 6 is a sectional view showing another state of the



- descrlbed in nmore detail. ' When the disk | oaded in the device

-‘.ilsk which is not acconodated therein, an unwanted force

LAy ‘hie carriage 1 in order to place the disk on the latter
the tra yj be hitted accidentally with an article when it is
PdQZWW%W external force is dixectly applied to the carriage 1.

hi S case, the riage 1 is horizontally

disk changer in which the lower carriage at the disk
accommodating position is being moved into a spaced formed
above it so that.the disk be replaced with another one.

FIG. 7 is a sectional view showing another state of the
disk changer in which the lower carriage at the disk
accommodating position has been moved into the space formed
above it so that the disk be replaced with another one.

FIG. 8 is a sectional view showing another state of the
disk changer in which the carriage which accommodates the disk
which has been mounted on the récording and reproducing unit is
being moved from the disk driving position to the disk
accommodating position so that the disk be replaced with
another one.

FIG. 9 is a sectional view showing another state of the
disk changer in which the carriage which accommodates the disk
which has been mounted on the recording and reproducing unit

" has been moved from the disk driving position to the disk
apcommodating position so that the disk be replaced with
another one.

FIG. 10 is a sectional view showing another state of
the disk chariger in which the carriage which accommodates.a
selected disk is being moved into a spaced formed above the
recording and reproducing unit.

FIG. 11 is a sectional view showing another state of
the disk changer in which the carriage which accommodates a

selected disk has been moved into a spaced formed above the



shifted, so that the teeth 14 of the carriage 1 are shifted in

engagenent fromthe pins 16 of the pin gear 15 - at worst the f or mer
‘may be di sengaged fromthe latter. In the enbofiItemt this—difficulty
is elimnated as foll ows: As shownji (BMENT itiEils, each of
the teeth 14 protruded fromthe std® surfagep of the carrijage 1 has a
fl ange 46 at the end which is in.parallel }hothgayigey syrfiace. The
fl anges 46 do not protrude on the sides of the| upper surface and the

| ower surface (the slide surface) of the carrijpge—t; tfrat , they are
protruded only in the direction of slide of

recording and reproducing unit.

FIG. 12 is a sectional view showing another state of
the disk changer in which, with the clamper arm moved
downwardly, the clamper is being moved towards the recording
and reproducing unit.

The part (A) of FIG. 13 is a sectional view showing
another state of the disk changer in which a tray is being
opened so that the disk be replaced with another one, and the
part (B) is also a sectional view showing another state of the
disk changer in which the tray has been closed for the same
purpose.

The part (A) of FIG. 14 is a sectional view showing
anothexr state of the disk chahger in which, with the tray
opened, the upper carriage is being moved into the inner part
of the tray so that the disk at the disk accommodating position
is replaced with another with during reproduction; and the part
(B) is also a.sectional view showing another state of the disk
changer in which the lower carriage is exposed.

FIG. 15 is a plan view showing carriages, carriage
lifting mechanisms, and carriage moving mechanisms in the disk
changer of the invention.

FIG. 16 is an explanatory diagram for a description of
the relationship between a pin gear forming the carriage moving
mechanism and teeth form along the side edges of the carriages.

FIG. 17 (A) is a diagram showing a structure which

'prevents the pin gear from being disengaged from the teeth



the carriage. In other words, they are protruded..l adj acent

‘teeth 14 and 14 in such a manner that they are |¥@imeam—te—each other.
However, as long as the teeth 14 of t he car rijage—l—afedih ey ement
with the pins 16 of the pin gear each fl ange 46 may beésp forned
that it surrounds the end portion &ﬂ fhe res eetﬁbgmwwwugqu';

The i nner surface 45 of each flange:-46 which isj &__confronted pmth the
side surface 43 of the carriage 1 has a sl op sur f ace #7F—whi S

inclined in such a manner that it in

formed on the side edge of the carriage; and

FIG . 17 (B) is an enlarged diagram of a part of FIG.
17 (a).

FIG. 18 is a side view for a description of a structure
which prevent the pin gear from being disengaged from the teeth
formed on the side edge of the carriage.

FIG. 19 outlines a disk setting mechanism.

More specifically, FIG. 19 (A) is a side view showing
a state of the disk setting mechanism in which the carriage
supported by lifters is set at a disk non-loading. level.

FIG. 19 (B) is a side view showing another state of the
disk setting mechanism in which the carriage has been raised by
the lifters from the disk non-loading ievel to a level which is
flush with the lower carriage at the disk accommodating
section.

FIG. 19 (C) is a side view showing another state of the
disk setting mechanism in which the carriage which has been
raised to the level which is flush with the lower carriage at
the disk accommodating section, is being further raised by a
star gear to an space above it.

FIG. 19 (D) is a side view showing another state of the
disk setting mechanism in which the carriage which has been
raised by the lifters to the level which is flush with the
lower carriage at the disk accommodating section, has been
further raised by the star gear to the space above it.

FIG. 20 is an explanatory diagram for a description of



The sl oped

-. 21 - gradually smaller in thickness towards the outer. edge
surface 47 is to draw in the pin 16 which is abjigmd ENSISHRET
as the flange 46 has the sloped surface, the th 1%nkMagg N?égﬂgf_
not particularly limted. The pin gear 15 g¢ofpri ses :E@Er:E
drat i

49 having a plurality of pins 16 which e” equa nZ:ZIM‘AYg
another and protruded in parallel with the axisjof rotation. _.ant
50 which is integral with the rotary board 49 dijrectly or throughja
supporting shaft 51. I n the enbodi mentl,. thetobary--80

substantial,l v _square,. an e
And mo ements oq:' %pte carriages during disk replacement, showing

pi ni on

IS

the fact that the carriage accommodating the disk which is
being reproduced has been moved to the disk loading level.

FIG. 21 is an explanatory diagram for a description of
the movements of the carriages during disk replacement, showing
the fact that, in order to replace the disk which is being
reproduced, the carriage has moved from the disk loading level
to the disk non-loading level.

FIG. 22 is an explanatory diagram for a description of
the movements of the carriages during disk replacement, showing
the fact that the carriage is being moved to the upper space
which accommodates the disk which. has received from the
recording and reproducing unit.

FIG. 23 is an explanatory diagram for a description of
the movements of the carriages during disk replacement, showing
the fact that the carriage is moved to the uppér space which
accommodates the disk which has received from the recording and
reproducing unit, so that it is arranged at the same position
as. the upper carriage at the disk accommodating position.

FIG. 24 is an explanatory diagram for a description of
the movements of the carriages during disk replacement, showing
the fact that the lower carriage at the disk accommodating
position which accommodates a selected disk is moved into the
space which is below the carriage which accommodates the disk
which has received from the recording and reproducing unit.

FIG. 25 is a longitudinal sectional diagram showing the



supporting shaft 51 is provided at the center of the rotary board, and four
cylindrical pins 16 are provided respectively at four corners of the
rotary board 49. However, in the invention, the configuration.of..the
rotary board, and the nunber of pins arg not |im tERERACEVENTSSHIRTPI
are engaged with the teeth 14 of the irfage 1 tof si+ee~tre-i-g
Each of the pins 16 has a flange 53 at the end, anfl { he ,fl S a
sl oped surface 54 which is confronted with the slpppd<% o
teeth 14. As shown in FIG 18. The pin 16 has np flange.h3.at i
portion which is not engaged with the teeth 14. However, sinmlarlyfas in
the case d113RcChaRIRR 39CO¥RiNg | £ Gehe 3L mEEN HEOR plbormmamihaiaisk 4l r ounds
the. end portion en the carriage 1 is _driven, the

q%‘%hezgin 16. . W [ :
flanges 46 of the TE&t h26 1% Ay SeEtiqralguien SREELRS sHaRsSEde opdges pfns
16, th Lot j tation. In order t t i nt ti

Ie, (e Ad'SHEIBLIDG ESKe LT p DL L0 preygaL Bhe nterruptor

FIG. 27 is a cross sectional view taken at a disk

o

driving position in the disk changer shown in FIG. 25.
FIG. 28 is a cross sectional view taken at a disk
accommodating section of the disk changer shown in FIG. 25.
FIG. 29 is a plan view of a conventional three-disk

type disk changer.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
A disk changer, which constitutes a preferred

embodiment of the invention, will be described with reference
to the accompanying drawings in detail.

FIGS. 1 through 28 shows a disk changer to which the
technical concept of the invention is applied. 1In the disk
changer, three disks are accommodated and are automatically
exchanged with one another.

The disk changer comprises: three carriages la, lb and
lc on which disks 7a, 7b and 7c are set, respectively (the
disks 7a, 7b and 7c are equivalent to one another although they
are different in position, and the carriages la, lb and lc are
also equivalent to one another although they are different in
position, and therefore hereinafter the discs and carriages
will be denoted by reference numeral 7 and 1, fespectively,

unless it is necessary to specify their positions); a tray 2



- 22 - confront with the side surface 43,;§§ﬁ1ﬂﬁiﬁﬁﬁﬂf§ﬁ%ﬁgae of the
fl ange 53, which confronts with the side surfdcd 43, nay have; 3l oped -
surfaces, respectively. The pin gear {15 apPWAe Ry rijage 1 are
arranged as - 13 -

Whay Iy D

which accommodates two of the three carriages 1, and
reciprocates between a disk take-out position B8 -outside the
device and a disk accommodating position 9 inside the device;
a recording and reproducing unit 3 which is arranged at a disk
driving position 10 which is located deeper than the disk
accommodating position 9 in the device; a disk setting
mechanism 4 which moves both a carriage 1 and a disk 7 on it up
and down with respect to the recording and reproducing unit 3,
to move the disk to a disk loading level 11 or a disk non-
loading level 12 which is flush with the lower carriage 1 at
the disk accommodating position 9; a carriage lifting mechanism
5 which moves the carriage 1, located at the disk accommodating
position 9, up and down between the upper and lower positions
thereof, and moves the carriage 1, which is located at the disk
driving position 10, up and down between the disk non-loading
level of the disk setting mechanism 4 and a level which is
above the disk non-loading levél 12 and is flush with the upper
carriage located at the disk accommodating position 9; and a
carriage moving mechanism 6 which, in response to the operation
of the carriage lifting mechanism 5, moves the carriage to one
of the spaces S1, S2, S3 and S4 which are formed at the disk
accommodating position 9 or the disk driving position 10.

As shown in FIG. 15, the carriage 1 is made up of a
plastic plate which is substantially square in a plan view, and
has a recess section 13 at the center on which a disk 7 is

placed for accommodation. The recess section 13 consists of a



follows: That is, they are engaged with each other in such a manner t hat
the pins 16 and the teeth 14 are protruded parallel. In order to
transfer the torque of the pin gear 15 effectively to slide the carriage,
the slide surface of the carriage 1 js sonmewhat (radially outwardly)
shifted fromthe center of rotation the rotary board 49.

Wth the pin gear 15 and the carriage teeth 14 in the carriage noving
mechani sm 6 thus designed, the carriage 1 is slide as follows,

At | east one pin 16 is kept engaged with a tooth 14 of

large-diameter recess 13a on which a 12-cm disk is placed, and
a small-diameter recess 13b on which 8-cm disk is placed. Those
recesses 13a and 13b are coaxially arranged. As shown in FIGS.

15 and 16, the carriage 1 has teeth 14 along its both
edges which are extended in the direction of horizontal

movement thereof. More specifically, the teeth 14 are arranged
at certain intervals and protruded outwardly. The teeth 14 are
in the form of a rack. The base portions of the teeth 14 arxe
removed, to pass the pins 16 of a pin gear 15 vertically.
Furthermore, the carriage 1 has a through-hole 17 which is
extended from the center of the recess section 13 to one
forward side of the device, to pass the recording and

reproducing unit 3 including.the optical pickup. In addition,
the carriage has cuts 18 on both sides of the inner rear part

of the device. The cut 18 is to pass the post of a clamper arm
20 which supports a clamper 19 which is located above the
carriage 1. Owing to the arrangement of the post, the width of
the clamper 20 may be substantially equal to that of the -

carriage 1, which makes it possible to make the external
] dimension of the disk changer substantially

‘egual to that of two carriages 1, The carriages 1 are so
arranged that two carriages 1 are stagked at the disk
accommodating position 9, and one carﬁiage 1 is set at the disk
loading level 11 or the disk no-loading level 12 of the disk

driving position 10.

The tray 2 accommodates two carriages 1, and is pulled
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the carriage 1 at all tines. Hence, when thegaﬂqjﬂﬁﬁ@q#ﬁﬁﬁﬁﬁﬁkgaQEd m@th-

the side surface 43 of the carriage 1 is turngd, f the pin
gear is transmtted through the pin 16 to tihg tooth 14 whighlis in
parallel with and in abutnment with the | at tler] 182 MAS1997r e$ulft, the
torque serves as an energi zi ng f of c&>whi ch|sllides the carr agje to the
right or to the left in FIG 18, or toward the front_or—real of the
devi ce. In this case, the flange 58-ef-thg.pin 16 is{located in
the gap between the adjacent teeth 14, thus not affectlng gt he rotation of

the pin gear 15 _at, all,. On the other hand in the
out of the device or put back into the latter by means of a

rotation transmitting system such as a rack mechanism and a
driving motor; that is, it is reciprocated between the disk
take-out position 8 and the disk accommodating position 9. The
tray 2, as shown in FIG. 15, is provided with a pair of star
gears 22, a pair of star gears 31, and a pair of pin gears 15,
respectively, on both sides thereof as viewed longitudinally.
More specifically, each star gear 22 is large in tooth width
and provided on the forward side of the tray which corresponds
to the disk accommodating posifion under the condition that the
tray is accommodated in the device; and each star gear 31 is
also large in tooth width, and provided on the side of the
inner part of the tray which corresponds to the disk driving
position 10; and each pin gear 15 is provided along the border
line between the disk accommodating position 9 and the disk
driving position 10. Furthermore, the tray 2, as shown in
FIGS. 25 and 28, has side portion receiving stands 2la which
support the edge of the lower of the two carriages 1 and 1 at
the disk accommodating position 9, and a front portion
receiving stand 21b which suppdrts the front edge of the
carriage 1. The two carriages 1 and 1 stacked are supported
independently of each other; that is, the lower one 1 is
éupported by the receiving stands 2la and 21b, and the upper
one is supported by the star gears 22. Hence, the two
carriages 1 and 1 can be moved independently of each other.

When the tray 2 is pulled out of the device so that the



case where an external force is applied to nove the carriage

hori zontally, the flanges 46 of the teeth 14 abut=age: ,
- 23 - flanges 53 of the pins 16, so that t hEtEnhisid

- 16 -

N BREED
2 2MAY BT |

]

A O T

o

teeth

two carriages 1 and 1 stacked at the desk aCccommodating

position 9 are moved to the digk take-cut position 8, then the

disk 7 on the upper carriage 1 can be replaced with another
disk. When only the upper carriage 1 is pulled into the device

by turning the pin gear 15, then the disk 7 on the lower

carriages 1 is exposed so that it can be replaced.

the

horizontal movement of the upper carriage 1 into the inner part

of the device is carried out with the teeth 22a and 31a of the

star gears 22 and 31 as rails.

On the other hand, the recording and reproducing unit 3

including the optical pickup is provided at the center protion

of the carriage 1 at the disk driving position 10 in backward

side of the device. The recording and reproducing unit 3 is

fixed secured to a device frame 23. Loading or unloading a disk

7 is achieved when the carriage 1, on whcih a disk 7 is placed,

and the clamper 19 are moved vertically.

The clamper 19 adapted to fix the disk 7 to the recording

and reproducing unit 3 is, for instance, in the form of a

cylinder being flanges on both of upper and lower ends. The

clamper 19 is supported by a relatively large C-shaped hole

formed in the end portion of the clamper arm 20 by utilizing

the upper and lower flanges, in such a manne rthat it is

slightly movable both horizontally and vertically. The clamper

arm 20 is moved up and down by a driving motor (not shown). The

clamper arm 20, as shown in FIGS. 15 and 25, is guidéd by the

guide ribs 35 of the clamper supporting arm 20 engaging



with respect to the pins, or the novenent of

teeth, is limted to sone extent. Accordingl yj"tkertiaatind it he
carriage 1 and the pins 16 of the pin gear mﬁgl' gagéd from each
ot her. The surfaces 45 and 52 of e flgng { 1 whjch are
confronted with each other, include the-slopef § andj 54,

respectively. Hence, when an external force i S
to nove the teeth 14 and the pins 16 away fr ach ot her,

surfaces 47 and 54 act to cause the flanges 46 aﬁ?”§3$?0“pul
Ther ef or gnideenrails 34 arranged on both sides of the device frame so

a manner as
e sl oped

that it can move vertically. When the disk 7 is lowered to the
disk loading level 11, the clamper arm 20 is abutted against
both side edges of the carriage 1, which are along the
direction of planar movement of the latter 1, and the clamper
arm 20 is supported by a 1ifter 26 at the disk non-loading
level 12, so that the lifter 26 and the carriage 1 are further
lowered. | In this operation, the central hole of
the disk 7 is engaged with the hub 25 of the xecording and
reproducing unit 3, and the disk 7 is fixedly held between the
clamper 19 and the hub 25, The clampér 19 has an iron member
so that it is attracted by a magnet buried in the hub 25 of the
recording and reproducing unit 3. Hence, the disk 7 is
positively clamped by tha hub 25 and the clamper 19 which is
attracted by tha latter 25. It goes without saying that,.

deopending on the structure of thae recording and reproducing

unit, the clamper 1% may have the magnet while the hub 25 the
iron member.

A return spring 27 to push up the lifter 26 is provided
between the lifter 26 and the device frame 23. The spring 27
is substantially V—shaped, and its both ends are engaged with a
groove 28 formed in the liff 26, while its central portion is
pushed against the bottom of the device frame 23. On the other
hand, the lifter 26 has guide pins 30 at both ends, which are
engéged with inclined guide grooves 29 formed in the device
frame 23. Hence, when pushed up by the spring 27, and pushed

down by the clamper arm 20, the lifter 26 is moved up and down

while being



the case when the engagenent of the teeth 14 of the carriage 1 wth the
pins 16 of the pin gear 15 is insufficient, timigl f es 47 and 54
of the flanges 46 and 53 guide the respecti gﬁgqiggﬁﬁﬁwriﬁﬁﬁgLitable
engagenent position that is, the teeth 14 and |the pins 16 afejsufficiantly
engaged with each other at all tines. _:'_-l_?n “addift i 38 MAh@Tevic is free from
the difficulty that the flanges of the teetfth[14 of the carfifge 1 and the
pins 16 of the pin gear 15, when turned or glid, are struck agai nst each

ot her to obstruct the engagenent of them Sl [ .1 NE delice, the

carriage feld BBROEBhYaNDYeds a whole. 'The! 18 FHAYY @sleTHd REGhIHOd AR |

the flanges of the
20, and the return spring 27 form a disk setting mechanism 4.

The carriage lifting mechanism 5 comprises : star gears
22 and 31 which are large in tooth width and are located
respectively in the front part and in the inner part of the
tray 2; and a drive source (not shown) for turning those star
gears 22 and 32. The tooth width of each of the star gears 22
and 31 in the direction of axis of rotation is approximately
half of the length of the carriage 1. The star gears 22 and 31
are provided respectively on both sides of the carriage 1 which
are along in the pianar movement direction. The carriage 1 is
disposed between the star gears 22 and 22 or 31 and 31, and
supported by the others gears 22 and 31. Specifically, teeth
14 which are provided on said both sides of the carriage 1 and
formed integrally with the latter 1 are mounted on the teeth

of the star gears 22 and 22 or 31 and 31. The carriage 1 is

moved upwardly or downwardly as the star gears 22 and 31 turn
( c£. the parts (A) through (D) of FIG. 19). The star gears 22
and 31 support the carriages 1 and 1 at the middle of both
sides along the planar movement direction of the latter, when
they are located respectively at the disk accommodating
position 9 and the disk driving position 10. Moreover, the star
gears 22 and 31 are so designed ﬁhat they are turned
independently of each other (cf. FIG. 15).

The star gears 22 and 31 may be so modified that a two

gears are arranged at predetermined intervals in



teeth and the pins have the sloped surfaces; however, the invention is not
limted thereto or thereby. That is, as long as the flanges of the teeth
have the sl oped surfaces, the flanges of the pins may not have the sl oped

surf aces; and vice ' - 19 - - 24 -

wnp—

the direction of axis of rotation. The modification has
functions which are substantially equal to those which are
obtained in the case where, as was described above, the tooth
width is approximately half of the length of the carriage 1.,
The carriage moving mechanism 6 is provided in the tray
2, and comprises: the upper mechanism which horizontally moves
thg carriage 1 in the upper horizontal plane and the lower
‘mechanism which horizontally moves the carriage
in the lower horizontal plane
vhich is flush with the disk non-loading level 12. The upper
mechanism comprises: the star gears 22 and 31 which are
arranged respectively in the front part and in the inner part
of the tray 2; and the pin gears 15 located between those star
gears. The pins 16 of the pin gears 15 ara engaged with the
teeth 14 on both sides of the carriage 1. ‘When the pin gears

- — - .

15 turn, the upper carr:.age 1 is slid over the teeth of the
star.gears 22 and 31 so as to move between the sSpaces S1 and §2
On the other hand, the lower mechanism is toO move the lower

carr:.age between the spaces S3 and S4. In the Jower

' mechan:l.sm, the carriage is not sl:Lde over the receiving
_ stands 2la on both sides of the tray 2 and the supporting
portion which is the upper end of the lifter 26. The other
arrangement and operations of the lower mechanism are equal to
those of the upper mechanism..

The structure of the pin gear 15 of lthe carriage moving

mechanism 6, and that of the teeth 14 of the carriage 1 will be
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versa. Furthernore, in the above-described carriage noving
mechani sm the pin gears 15 are provided on both sides of the tray 2,
and driven on both sides of the carriage 1; hppss - garprh gear 15 may
be provided on only one side of the tra 2 'RE?¥§Cﬁﬁ§®a{é £ i s obtained
whi ch is high enough to snmoothly sl iZde the ¢arriage 1. Hopeper, it
shoul d be noted that, if the pin gears ar¢ prd# ®87bof hi si des of t he

1L

tray and are driven i n synchroni zation wi fhjeach other, theh the
carriage thus driven is nore positively sfkid, and provides p great drag
b 2 Woma Tn'dn Sveerm -——J

described in more detail.

When the disk loaded in the device is replaced with a disk
which is not accomodated therein, an unwanted force may be
applied to the carriage 1 in order to place the disk on the
latter 1, or the tray 2 may be hitted accidentally with an
article when

it is opened; that is, an external force is directly applied

to the carriage 1. In this case, the carriage 1 is hérizontally
shifted, so that the teeth 14 of the carriage 1 are shifted in
engagement from the pins 16 of the pin gear 15 - at worst the
former may be diseﬁgaged from the latter. 1In the embodiment,
this difficulty is eliminated as follows:

As shown in FIGS. 17 and 18, each of the teeth 14
protruded from the side surfaces of the carriage 1 has a flange
46 at the end which is in parallel with tha side surf#ae. The
flanges 46 do not protrxude on the sides of the uppex surface
and the lower surface (the slide surface)} of the carriage 1;
that %s, they are protruded only in the direction of slide of
the - carriage, In other words, they are protruded between |
adjacent taeth 14 and 14 in such a manner that they are

© adjacent to each other. However, as long as the teeth 14 of
the carriage 1 are in engagement with the pins 16 of the pin

gear 15, each flange 46 may be so formed that it surrounds the

’

end portion of the respective tooth 14.
The inner surface 45 of each flange 46 which is
confronted with the side surface 43 of the carriaga 1 has a

sloped surface 47 which is inclined in such a manner that it is



e i

&IT : ?FEP‘QE nmechani sm 6

wer carriage

carriage from

r carriage
carriage

er carriage
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agai nst a horizontal external force.

has been described in the above by way of
mechani sm 6, the pin gear is engaged wt
bel ow (on the side of the slide surface);
mechani sm 6, the pin gear 15 is engaged it
fromabove (cf. FIG 16) .The other arrange
mechani sm 6 are equal to those of the | ower
The di sk changer thus constructed operates as follows

gradually smaller in thickness towards the outer edge, The
sloped surface 47 is to draw in the pin 16 which is abuttaed
against it. As long as the flange 46 has the sloped surfaca,

the thickness of the flange 46 is not particularly limited,
The pin gear 15 comprises : a rotary board 49 having a

plurality of pins 16 which are equal in configuration to one
another and protruded in parallel with the axis of rotation;
and a pinion S50 which is integral with the rotary board 49
directly or through a supporting shaft 51. In the
embodiment, the rotary board is substantially square, and the
supporting shaft 51 is provided at the center of the rotary
board, and four cylindrical pins 16 are provided respectively
at four corners of the rotary board 49. However, in the
invention, the configuration of the rotary board, and the
number of pins ara nat.limitnd as long as the ping are engaged
with the teeth 14 of the carriaga 1 to slide the latter 1.

Each of the pins 16 has a flange 53 at the end, and the
flange S3 has a sloped surface 34 which is confronted with the
sloped surface 47 of the teeth 14. _ As shown in FIG, 18. The

. pin 16 has no flange 33 at its portion which Ls not engaged
with the teeth 14. However, similarly as in the case of the

tasth 14, the flange 53 may be so formed that it surrcunds the
end portion of the pin 16.

When the carriage 1 is driven, the flanges 46 of the teeth
14 may strike against the flanges 53 of the pins 16, thus
interrupting the rotation. In order to prevent the interruption

the outer end surface of the flange 46, which does not



It is assunmed that the disk changer is applied to a nusical sound

r epr oduci ng CD pl ayer. First, replacement of a disk to be
reproduced will be described with reference to FIGS. 1 through 12.

In FIG 1, the player is in a play node. In the play node, at the disk
| oadi ng | evel 11 of the disk driving p tion

- 25 -

confront with the side surface 43, and the end surface of the
flange 53, which confronts with the side surface 43, may have

sloped surfaces, respectively.

The pin gear 1S and the cérriaqo 1 axe arranged as
follows: That is, they are engaged with each other in such a
manner that the pins 16 and the teeth 14 are protruded
parallel. In order to transfer the torque of the pin gear 13
effectively to slide the carriage, the slide surface of the
carriage 1 is somewhat (radially outwardly) shifted from the
center of rotation of the rotary board 49.

With the pin gear 15 and the carriage teeth 14 in the
carriage moving mechanism 6 thus designed, the carriage 1 is
slide as follows.

At least one pin 16 is kept engaged with a tooth 14 of
the carriage 1 at all times. Hence, when tha pin gear 15
engaged with tﬁe side surface 43 of the carriage 1l is £urned,
ths torgue of the pin gear is transmitted through the pin 16 to
the tooth 14 which is in parallel with and in abutment with the
latter 16. As a result, the torque serves as an energizing
force which slides the carrilage to the right or to the left in

| FIG. 18, or towards the front or rear of the device.

In this case, the flange 53 of the pin 16 is located in
the gap between the adjacent teeth 14, thus not affecting the
rotation of the pin gear 15 at all. On the other hand, in the
case where an external force is applied to move the carriage

horizontally, the flanges 46 of the teeth 14 abut against the
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10, the first disk 7a is ready for play, being clanped ont
‘hub 25 of the recording and reproducing unit 3, and the fi
carriage la is located belowit. On the other hand, the se
third disks 7b and 7c are acconmodated_in the carriages 1b
lc, respectively, and are stacked (sfoﬁédf at the disk
accommodating position 9 on the side of the front of the
pl ayer)In the case where, when the player is in the above-
described . play node, it is required to replace the first d

o the
r st
cond

devi ce(t he

i sk

and

flanges 53 of the pins 16, so that the movement of the teeth
with regpect to the pins, or ihe movement. of pins with respect
to the teeth, is limited to some extent. Accorxdingly, the
teeth 14 of the carriage 1 and the ping 16 of the pin gear will
naever disengaged from each other.
The surfaces 45 and 52 of the flange 46 and 53, which
are confrontad.with.each other, include the sloped surfaces 47
and 54, respectively., Hernce, when an external force is applied
in such a manner as to move the teeth 14 and the pins 16 away
fxom each other, those sloped surfaces 47 and 54 act to cause
the flanges 46 and 53 to pull each other. Therefore, even in
the case when the engagement of the teeth 14 of the carriage 1
with the pins 16 of the pin gear 15 is insufficient, the sloped
surfaces 47 and 54 of the flanges 46 and 53 guide the .
respective flanges to a suitable engagement poaition; that is,
. the teeth 14 and the pins 16 are sufficiently engaged with each
other at all times. In addition, the device is free from the
difficulty that the flanges of the teeth 14 of the carriage 1
and the pins 18 of the pin gear 15, when turned or slid, are
struck against each other to obstruct the engagement of them.
. That is, in the davice, the carriage 1 is smoothly moved.

In the above-dascribed embodiment, the flanges of the
teeth and the pins have the sloped surfaces; however, the
invention 1s not limited theréto or thereby. That is, as long
as_the flanges of the teeth have the sloped surfaces, the
flanges of the pins may not have the sloped surfaces; and vice
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7a at. the disk loading level 11 with a selected one of the
remai ni ng di sks 7b and 7c at the di sk acconmodati ng position 9,
t he di sk changer operates as foll ows: The repl acenent of

the first disk with the second di sk 24 7b, which is the upper disk
at the disk accomodating position, =~ Z 7 Is started by depressing a
di sk select key [DI SK 2] (not shown) of the device. First, the
lifter 26 and clanper 19 are lifted to release the first disk 7a,
while the carriage la is raised . to the disk non-loading | evel 12
which is fyaedawmth the third carriage 1lc. The clanper 19 is
lifted by the clanper arm 20 driven by the notor, and the lifter

26 is lifted by t/farshesmoxe, in the above-described carriage moving
mechanism, the pin gears 15 are provided on both sides of the
tray 2, and driven on both sides of the carriage 1; however,
the pin gear 15 may be provided on only one side of the tray 2
if a drive force is obtained which is high enough to smoothly
slide the carriage 1. However, it should be noted that, if the
pin gears are provided on both sides of the tray and are driven
in synchronization wifh each other, then the carriage thus
driven is more positively slid, and provides a great drag

against a horizontal external force.
The lower carriage mechanism 6 has been descrlbed in the

above by way of example. In thte lower carriage mechanism 6, the
pin gear is engaged with the teeth of the carriage from below
(on the side of the slide surface) ; while in the upper carriage
mechanism 6, the pin gear 15 is engaged with the teeth of the
carriagé from above (cf. FIG. 16) .The other arrangements of
the upper carriage mechanism 6 are equal to those of the lower

carriage mechanism.
The disk changer thus constructed operates as follows:

"It is assumed that the disk changer is applied to a musical
sound repxoducing CD player.'

First, replacement of a disk to be reproduced will be
described with reference to FIGS. 1 through 12.

In FIG. 1, the player is in a play mode. Iﬁ the play
mode, at the disk loading level 11 of the disk driving position
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force O the return spring 27. Thus, the first disk 7a has been

|l eft fromthe hub 25, and then placed on the carriage |a (of. FIG
Next, the clanper 19 is further lifted, thus reaching

2).

_its uppernost position. Now, the player _is placed in a change

node

(of.

FIG 3). That is, the upﬁeEEcérri age novi ng

mechanism6 is driven. As a result, the second carriage 1b, on

10, the first disk 7a is ready for play, being clamped onto the
hub 25 of the recording and reproducing unit 3, and the firat
carriage la is located below it. On the other hand, the second
and third disks 7b and 7¢ ara accommodated in the carriages 1b
and 1lc, respectively, and are stacked (stored} at the disk

accommodating position 9 on the .side of the front of the

device(the player)In the case where, when the playsr is in the above-

described play mode, it is required to replace the first disk
Ta at the disk loading level 11 'with a saelected one of the
remaining disks 7b and 7c at the disk accommodating position 9,
the disk changer operates as follows:

The replacéement of the first disk with the second disk
Tb, which is the upper disk at the disk accommodating position,
is started by depressing a disk select key [DISK 2] (nct shown)
of the devica. First, the liftoer 26 and clamper 19 are lifted
to ralease tha first disk %?a, while the carriage ia_is raised
to the disk non-loading level 12 which is flush with the third
carriage lo. <The clamper 12 is lifted by the clamper arm 20

driven by the motor, and the lifter 26 Ls lifted by the elastic

_ force of the return spring 27. Thus, the first disk 7a has

been left from the hub 25, and then placed on the carriage la
(cf. FIG. 2).

Next, the clamper 19 is further lifted, thus :aachinq-
its uppermost position. Now, the player is placed in a change
wode (cf. PIG. 3). That is, the upper carriage moving

mechanism 6 i3 driven. As a result, the second carriage 1b, on
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-. 26 - whi ch the second disk 7b thus selected is placed, is

hori zontal |y noved fromthe upper stage at the di sk accommobdati ng position
9 inthe tray 2, which is |located on the side of the front of the device,
towards a space S2 at the disk driving position 10, which is located in
the inner part of the device (cf. FIG™ &8 - and laid on the first carriage
|l a at the disk non-loading |evel 12 which accommobdates the first disk 7a
(cf. FIG 5).

which the second disk 7b thus selected is placed, is

horizontally
moved from the upper stage at the disk accommodating position

9 in the tray 2, which is located on the side of the front of
the device, towards a space S2 at the disk driving positioen 10,
which is located in the inner part of the device (cf. FIGC. 4),
and laid on the first carriage la at the disk non-loading level
12 which accommodates the first disk 7a (cf. FIG. 5).
Thereafter, the carriage lifting mechanism 5 on the
side of the disk accommodating position 9; that is, the star
gear 22 is driven. As a result, the third carriage 1ic is
lifted into a space S1 which is formed by the movement of the
carriage lb (cf. FIG. 6), thus becoming flush with the second
carriage 1b (cf. FIG. 7). The lower carriage moving mechanism
6 is further driven, so that the first carriage la is moved
into the space S3 formed on thae lower stage of the disk
accommodating position 9, which is located on the side of the
front of the device (cf. FIG. 8), and comes below the third
carriage lc (cf. FIG. 9). A#d the carriage lifting mechanism
5 on the side of the disk driving position 10; that is, the
~ stax gear 31 is driven, so that the second carriage lb at the
disk driving position 10 starts moving down towards a space S¢
(cf. FIG. 10) until it becomes flush with the disk non-loading
level 12 which is flush with the fixrst carriage la {cf. FIG.
11). Thus, the change mode has been ended.
Thereafter, when the clamper arm 20 is moved

downwardly, the .clamper 19 is also moved downwardly, and the
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Thereafter, the carriage lifting nmechanism5 on the side of the disk

accommodating position 9; that is, the star

gear 22 is driven. As a

result, the third carriage 1c is lifted into a space S1 which is forned

by the novenent of the carriage |Ib (%fi. Fi
he

the second carriage Ib (of. FIG 7).

6 is further driven, so that the first carr
space S3 forned on the |ower stage of the d
which is located on the side of the front
cones below the third

) alns I ng flush with
' A ] Esz ng nechani sm
e la i s noved into the
(2 AMAY"984at | nlg position 9,

t he device (pf{f FIG 8), and

NS AR ey T SR vl

lifter 26 is pushed downwardly (cf. FIG. 12).

As a result, the second carriage 1lb supported by the lifter
26 is moved downwardly, and the clamper 19 clamps the second disk :
7b onto the hub 25 so that the record disk 7b is ready to be%
driven. Thus, the player is placed in the play mode again, and
the replacement of the disk has been accomplished. In other
words, from FIG. 1 to FIG, 12, the carriages are turned clockwise;
More specifically, the second disk 7b is placed at the positionf
where the first disk 7a was; that is, the first disk 7a is
replaced with the second disk 7b; at the same time, the third
disk 7c¢ is placed at the position where the second disk 7b
was;that is, the second disk 7b is replaced with the third disk
7c; and the first disk 7a is placed at the position where the
third disk 7c was; that is, the third disk 7c¢ is replaced with
the first disk 7a. Thus, the replacement of the disks has been
accomplished.

Next, the raplaéement of the first disk 7a at the ﬂisk
loading level 11 with the third disk 7c which is located on the
lowar stage at the disk accommodating position 9 is started by
depressing a disk select key [DISK3] {(not shown) on the device,

" similarly as in the abové-described case,

In this case, until the player is placed in the change
mode (FIGS. 1, 2 and 3), it is operated similarly as in the
case where the disk select key (DISK2] has been depressed.
Thereafter, the carriage lifﬁing mechanism S and the carrigqe
moving mechanism 6 are driven in tha.directions opposite to the

directions in which they are driven in the case of the



carriage le (of. FIG 9). And the carriage lifting nechanism 5 on the
side of the disk driving position 10; that is, the star gear 31 is
driven, so that the second carriage 1b at the di sk driving position 10

starts noving down towards a space $4 of. FIG 10) until it becones
flush with the di sk non-1| oadi ng | evel 282 which is flush with the first
carriage la (cf. FIG 11). Thus, the change node has been ended.

Thereafter, when the clanmper arm 20 is noved downwardl y, the

clanper 19 4438688180 eE NI 0k s litt "Rey ([DISK2], s0 that the
carriageé are turned counterclockwise. Those operations will
be described with reference to FIGS. 20 through 24 while being
compared with those described with reference to FIéS. 1 through
12, FIGS. 20 through 24 show relationships between the
carriages and the carriage moving mechanisms (or the pin
geazrs).

When the player is started which has been in the play
mode (FIG. 1), the first carriage la is lifﬁed to the disk
loading level 11 by the lifter 26, and receives the first disk
72 from the recording and reproducing unit 3 (cf. FIG. 20), and
is lifted to the disk non-loading level 12 (cf. FIGS. 21, 2 and
3). The carriage la is further lifted by the carriage lifting
mechanism 5 (cf. FIG. 22) to a level which is above the disk
non-loading laval 12 and is f£flush with the second carriage 1b
(cf£. FIG. 23). Thereafter, the lower carriage moving mechanism
6 is driven, 80 that the third carrxiage lc is moved to the disk
non-loading level 12 at the disk driving position 10 (cf. FIG.
24). The operatiocns describgd with reference to FIGS. 22, 23
and 24 correspond to those described with raference to FIGS.
10,.9 and 8 in the stated order. Thereafter, the operations
described with reference to FIGS. 7, 6, S, 4 and 3 are carried
out in the stated order, go that the positions of the disks 7a,
7b and 7c are exchanged cne another, and by the operation of
the disk setting mechanism 4 (FIG. 11 - FIG. 12), the disk
changer is placed in thé state shown in FfG. 1 so that the

third disk 7c is ready to be driven.
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- 27 - lifter 26 is pushed downwardly (ef—F+G 2 rrmm aresult,
t he second carriage | b supported by the lifte ELAﬁﬁH&Eﬁid§@Q§E rdly, and
t he clanmper 19 clanps the second disk 7b ontolt e hub 25 so thal the record
disk 7b is ready to be driven. Thus, the player|is)phggewoyn hp play node
again, and the replacenent of the di§kfﬁb§ begnlacconplished. I h ot her
words, fromFIG 1 to FIG 12, the carriages gre—turned—Tiockw $e

As is apparent from the above description, the
replacement of the disk which is being reproduced; i.e., the
disk at the disk loading level at the disk driving position 10
with the disk which is located on the upper stage at the disk
éccommodating position can be achieved most quickly when the
carriages are turned clockwise; and on the other hand, the
replacement of the disk at the disk loading level at the disk
driving position 10 with the disk located on the lower stage at
the disk accommodating position 9 can be achieved most quickly
when the carriages are turned counterclockwise. Hence, if a
program is so formed that the selection of the above-described
quickest operation corresponds to the selection of the
operating keys of the device, then a disk changer can be formed:
which is convenient in practical use and is high in disk change
efficiency.

Now, a disk replacing operation will be described in
which, while the reproduction of the disk being continued in
the play mode shown in FIG. 1, the second and third disks 7b
and 7c stored in the front of the device are taken out and
replaced with other disks provided outside the device. For
instance when an operation key [OPEN] (not shown) is depressed
to open the tray 2, the motor is driveﬁ to pull out the tray 2
(cf. the part (A) of FIG. 13); tha§ is, the tray 2 is fully
opened (cf. the part (B) of FIG. 13). Now, the second disk 7b
can be taken out and replaced with another one. '

When, under this condition, an operating kgy [CLOSE]



More_ specifically, the second disk 7b is placed at the position where the
first disk 7a was; that is, the first disk 7a is replaced with the second
disk 7b; at the sanme tine, the third disk 7c is placed at the position
where the second disk 7b was;that is, the second disk 7b is replaced with
the third disk 7c; and the first disk AP is placed at the position where
the third disk 7c was; that is, the third disk 7c is replaced with the
first disk 7a. Thus, the replacenent of the disks has been acconpli shed.
Next, the replacenment of the first disk 7a at the disk | oadi ng | evel

11 with the third disk 7¢c which is | ocated on the | ower, sta at_ the
di sk accommdéfiﬁﬁpf)%%ﬁf’oﬁh@ FE3E 18 (RaFugpted ‘nﬁ%p’fréesﬁdcéfdiggﬁts@'ect
key (DI SX3] (neheShauR) nidde bE ¢aw.@eis contiifouallly edfeictiethe
above-described case.

On the other hand, in order to take out the third disk
7c, the operating key [OPEN] is depressed again, the pin gear
15 of the upper carriage moving mechanism 6 is turned, so that
the second carriage 1b is moved on the star gear 31 located in
the inner part of the device (cf. the part (A) of FIG. 14). 1In
this operation, the second carriage 1lb slides over tha star
gear 22 located in the front of the device and the star gear 31
located in the inner part of the device. Thus, the third disk
7c on the thira carriage lc can be taken out (cf. the part (B)
of FIG. 14). When, under this condition, the operating key
{CLOSE] is depressed, the pin gear 15 of the upper carriage
moving meqhanism 6 is turned in the opposite direction, so that
the second carriage is moéed towards the front of the device
(cf. the part (A) of PIG. 14). Thus, the disk changer is
placed in the staﬁe shown in the part (B) of FIG. 13.

‘Furthermore, by forming a program so that the
raplacement of the disk which is being reproduced at the disk

~ driving position 10 with the disk stored at the disk
accomoda.ging position 9, and the replacement of the disk
stored at the disk accommodating position 9 with another disk
provided outside the device are suitably combined with each
other, the disk which is being reproduced in the play mode of

FIG. 1 can be readily replaced with another disk provided
outside the device.

REPLACEMENT SHEET
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In this case, until the player is placed in the change node (FIGS. 1,

2 and 3), it is operated simlarly as in the case where the disk select
key [ DI SK2] has been depressed. Thereafter, t iy o
mechanism 5 and the carriage novi ng nechaniswﬁﬁpgﬁégkﬁﬁﬁes r'T1he
directions opposite to the directidns in whi¢h they are drivenfin the

case of the - 381- 22MAY 1997

I8P et aprespans

While one preferred embodiment of the invention has
been described, the invention is not limited thereto or
thereby; that is, it will be obvious to those ski;led in the
art that various changes and modifications may be made therein
without departing from the invention. For instance, in the
above-described embodiment, three disks are replaced with one
another; however, the invention is not limited thereto or
thereby; that is, the technical concept of the invention may be
applied to a disk changer which handles only two disks, or more
than three disks.

While the embodiment has been described with reference
to the CD; the invention.is not limited thereto or thereby;
that is, the technical concept of the invention may be applied
to a disk changer in a device for reproducing CD-ROMs and other
recording media.

As was described above, the space corresponding to one
carriage is effectively utilized +to move the carriage
vertically and horizontally thereby to load a selected disk on
the recording and reproducing unit. That is, in the disk
changer, the space for replacement of a disk is minimized in
volume. Furthermore, the carriages are stacked when stored,
which minimizes the carriage storing space. Moreover, it is
unnecessary for the disk changer to employ an intricate
carriage supporting mechanism to maintain the flatness of the
carriages and to pfevent the warp or distortion of the latter,

nor to increase the thickness of the carriages. Hence, the



depression of the disk select key [DISX2], so that the carriages are
turned countercl ockwi se. Those operations w |l-be-described-w-{h reference
to FIGS. 20 through 24 while being conpared véﬁﬁtﬁ@ﬁ@ﬁ%ﬁéﬁﬁﬁﬁ ¢d with
reference to FIGS. 1 through 12. FIGS. 204 tihroogtr24- tel ati onshi ps
between the carriages and. the carriag® rovi{nd mechank rithe pin
gears). When the player is started vhlch“has’bzg? the play node
(FIG 1), the first carriage la is lifted to |t Hewdi-sk- gil evel 11 by
the lifter 26, and receives the first disk

e Loe, AT IR - amenned

disk changer of the invention is lcompact, and low in
manufacturing cost when compared with the conventional one.

The technical concept of the invention is most
effectively applied especially to a disk changer which
accommodates about three disks. In this casé, the resultant
disk changer is simplest in structure, lowest in manufacturing
cost, and smallest in height; that is, the disk changer can be
miniaturized as a whole.

In the disk changer of the invention, the recording and
reproducing unit is arranged in the inner part of the device,
and the carriages are stored on the side of the front of the
device. Hence, during the data recording or reproducing
operation of the disk, the latter can be replaced with any one

of the disks thus stored.



7a fromthe recording and reproducing unit 3 (cf. FIG .20), ..Lbu
to the—d#sk-ﬁeﬁ?%oad%ﬁg—leveI 12 (cf. FIGS. 21, 2 and 3). Wﬂgﬁgé?&f

is fur ' ' e carriage lifting mechanism5 (cf. Da
| evel. i“mql L e di sk non-1 oadi | evel 12 and is flush mnth the
second 3 . FIG 23). Ther_ghtér, t he | ower carriage. noving

mechanism 6 is driven, so that the third carriage |Ic is noved to the disk
non-| oadi ng-l evel 12 at the disk driving position 10 (cf. FIG 24). The
Qperations described with reference to FIGS. 22, 23 and 24 correspond to

t hose describiﬂa&iﬂﬂiﬁﬁﬁﬁéﬁﬂﬁiito Fl GS.

.1, A disk changer comprising:

a plurality of carriages, on each of which a d;sk
is placed; |

a tray accommodating said plurality of carriages, said
tray being reciprocated between a disk take-out position and a
disk accommodating position;

a recording and reproducing unit for driving a disk at
a disk driving position for recording data therecn and

reproducing data therefrom;

{ak |
a disk setting mechanlsm for displacing said disk at said Z%S
driving position from a disk loading level to a disk non-loading

level and vice versa;

a carriage lifting machaniem for *)ertically moving said
carriage, which is at said disk accommodating position, between
the lowermost level thereof and a level above said lowermost
level, and for vertically moving said carriage, which is.at a
disk driving position, between said non-loading level and a

~ level above said non-loading laevel; and
. a carriage moving mechanism for movi.hg said carriage to
a space which is formed at one of sald disk accommodating
position and said disk driving position in association with the

operation of said carriage lifting mechanism. -

22y v T
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10,9 .and 8 in the stated order. Thereafter, the operations dp8diS SABETAHAS BEEN
reference to FIGS. 7,6, 5 4 and 3 are carried out in the “tate(BEBLBGED

so t of the disks 7a, 7b and 7c are exchanged one
anot“l“tm Iunlmm‘l mgperatlon of the ‘3 i sk setting nmechanism4 (FIG 11 -
FIG *2), the"disk * changer is pl aced i2% the state shown in FIG 1 so that
the third disk 7c is ready to be driven.

1 2, A disk changer as claimed in claim 1, wherein, said
2 disk accommodating position is located between said di.sk- take-
3 out position and said.disk driving position, and said plurality
4 of carxiages are accommodated in such a manner that said
5 plurality of carriages are stacked at said disk accommodating

6 position.

1 3. A disk changer as claimed in claim 2, wherein: said
2 disk non-loading level is flush with the lowexmost level at

3 said disk accommodating position.

l : . * ] : . H
4 A disk changer as claimed in claim 1, wherein when '

2 said tray is at said disk take-out position, one of said

3 plurality of carriages is placed' at sgaid disk driving

4 position.

1 5. A disk changer as claimed in claim 1, wherein when
2 said tray is at said disk accommodating position, a space
3 corresponding to at least one carriage is provided at one of

4 ; sald disk accommodating positionandsaid disk driving position.

1 6, A disk changer as claimed in claim 1, wherein. said

2 carriage moving mechanism includes: | |

3 teeth protruded from a side of said carriage and are
4  arranged at predetermined intervals, each of said teeth

5
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-.29 .- As is apparent fromthe above descripti nTHISr&HEET HAS BEEN
repl acement of the disk which is being reproduced; i.e., the dRERLMEQ he

di smummelL m t the disk driving position 10 with tHe-OrsSK- WhrGh 1.5+
| oc m Ii 'stage at the disk _accommodating position-can be
achi évell nost" qdi ckly when the carria are turned cl ockwi se; and on the
ot her hand, the replacenent of the disk at the disk |loading |evel at the
di sk

6 having a flange at the end,
a pin gear having pins. extended substantially in

parallel with the direction of protrusion of said teeth and axe

w 0 =

engaged with said teeth, each of said pins having a flange at
10 the end, and

11 s_aid flanges of said teeth, and said flange of said
12 pins of said pin gear prevent said teeth and said pins from

13 being unintentionally disengaged from each other.

T 7. A disk changer as claimed in claim 6, wherein: gaid
2 flange of each of said teeth, and said flange of each of said
3 pins of said pin gear have abutment surfaces which are abutted
4 against each other, respectively, and at least one of said
5 abutment surfaces is sloped in such a manner that said flanges
6 is gradually smaller in thicknass towards the outar edga.

1 8. A disk changer as claimed in claim 1,1 whe-r'éin said
2 disk changex has three carriages, said tray accommodates two of
3 said three carriages, and reciprocates between said disk take-

4 - out position outside said disk changer and said disk |

5 accommodating position inside said disk changer.
1 9, A disk changer as claimed in claim 8, wherein when
2 said tray is at said disk take-out position, the remaining one

3 carriage is placed at said disk driving position,

Sheet Has Been Replaced | RE?LACEMENT Sﬁﬁﬁ*{'
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driwi th the disk located on the |ower stagdeTHi8 SHEET HASBEEN

accommodat i ition 9 can be achieved nost quickly wher}the BEPEACERES
are-wll mm;]ﬂl @chkw se. Hence, if a programis so for
sel e e sapwve- descri bed quickest operation corresponds to the

selection of the operating keys of t he3&evi ce, then a disk changer can be
formed which is convenient in practical use and is high in disk change

ef ficiency. Now, a disk replacing operation will be described in
1 10. A disk changer as claimed in claim 8, whgregin when
2 said tray is at said disk accommodating position, a space
3 corresponding to at least one carriagé is provided at the disk
& accommodating position and at the disk driving position.
T
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which, while the reproduction of the disk being continued in the play node
shown in FIG 1, the second and third disks 7b and 7c stored in the front
of the device are taken out and replaced with other disks provided outside
the device. For instance when an oper ;IOH key [OPEN] (not shown) is
depressed to open the tray 2, the motat’is driven to pull out the tray 2
(cf. the part (A of FIG 13); that iss, the tray 2 is fully opened (cf.
the part (B) of FIG 13). Now, the second disk 7b can be taken out and
repl aced wi th anot her one. When, under this condition, an operating

key [ CLCSE] DISK
—RESTRACE 5 THE DISCLOSURE

A disk changer includes a plurality of carriages, each

of said carriages on which a disk is placed, a tray
accommodating said plurality of carriages, said tray beihg
reciprocated between a disk take-out position and a disk
accommodating position, a recording and reproducing unit for
driving a disk at a disk driving position for recording data
thereon and reproducing data therefrom, a disk setting
mechanism for moving vertically one of said plurality of
carriages and for displacing said disk said one carriages
between a disk loading level and a disk non-loading level, a
carriage lifting mechanism for vertically moving said carriage,
which is at said disk accommodating position, between the
lowermost level thereof and a level above said lowermost level,
and for vertically moving said carriage, which is at a disk
driving position, between said non-loadlng level and a level
above sald non-loading level, and a carriage moving mechanism
for moving said carriage to a space which is formed at one of
said disk accommodating position and said disk driving position

in association with the operation of said carriage lifting

mechanism.
Fig 1
REPLACEMENT SHEET
V 2 2 MAY 1997




-. 30 - I's depressed, the tray is retracted into the device; that is,

the play node of FIG 1 is continously effected. On the ot her hand,

in order to take out the third disk 7c, the operating: key: &

depressed again, the pin gear RﬁxiAtEﬂﬁﬂﬁlSﬁEﬁI
1715 2 2 MAY 1997
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15 of the upper carriage noving nechanism®6 is turned, so that the second
carriage Ib is noved on the star gear 31 located in the inner part of the
device (cf. the part (A) of FIG 14). In this operation, the second
carriage Ib slides over the star gear 22 located in the front of the
device and the star gear 31 |located in the inngr—pe he_device. Thus,

the third disk 7c on the third carrigggelc carjiddis min{ the part
(B) of FIG 14). Wen, under this cofdi' on, (o [ CLOSE] is
depressed, the pin gear 15 of the upper carriage EM 6 i s

turned in the opposite direction, so that




t he second carriage is noved towards the front of the device (of.
t he di sk changer is

(A of FIG 14). Thus,
the part (B) of FIG 13.
that the

repl acenent of the disk which is bei
driving position 10 with the disk stored at thejd

position 9, and the replacenent of th sk stpre 4
accommodating position 9 with anot her%dlgﬁ pr ayvi ded oﬂ?‘ge’%@t e
ot her,

suitably conmbined with each

the play node of

t he part
placed In the state shown in
Furt hernore, by—Fferming. a program so
Haﬁ%ﬁ@gﬂmw@%.:-rhe di sk

3 O {1{ng

devi ce are
epr ¢duced in

t he di sk whi
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FIG .1 can be readily replaced with another disk provided

~ QLS -G8t @
devi ce. Wil e one preferred enmbodi mefRERBAGBMENT SHEET
edrt

i nventi on has been described, the invention is not limt ttreretomor
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thereby; that is, it wll be obvious to those skilled in the art that
various changes and nodifications may be nade therein w thout departing
fromthe invention. For instance, in the above-described enbodinent,
three disks are replaced with one another; however, the invention is not
limted thereto or thereby; that is, the technical concept of the

I nvention may be applied to a disk er which handles only two disks,
or nore than three disks. i I"'e the enbodi nent has been descri bed
with reference to the CD; the invention is not limted thereto or thereby;
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Py ———— .
ﬁEE&H%&&BET oncept of the invention may be applied to a disk

t hat i g
changey §in a device for {reproduci ng CD-ROMs and ot her recordi ng nedia.
As was s@rd ad ig9jove, it he space corresponding to one carriage is

effectfviely utilized §ojnove the carriage vertically and horizontally

t her eb icted disk on the recording and reproducing unit.
That i, in the disk , clhanger, the space f@p;f pl acenment of a disk is
mnimzed in volume. Furthernore, the carridges are stacked when.stored,
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which nmininizes the carriage storing space. Moreover, it is unnecessary

fo gEﬁgﬁQﬂﬂEN@W@@%ﬁ to enploy an intricate carriage supporting nechani sm
to +Rt-ata—te—ft+pathess of the carriages and to prevent the warp or
di $tort,jon ejafter, nor to increase the thickness of the carriages.
Helhce, 2RI b7 - 32-
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di-sk changer of the invention is conpact, and low in manufacturing cost

when conpared with the conventional one. The technical concept
of the invention is nost effectively applied especially to a disk
c han§efeWkaglie compdat es about three di sks. In this case, the

Y ARG ah . . . . .
“'?3“3qo¥: Is sinplest in structure, [owest in manufacturing

i ei ght; that is,e}q§ di sk changer can be
E .

FIG. 16
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In the disk changer of the invention, the recording and reproducing unit

is arranged in the inner part of. the device, and the carriages are stored
on the side of the front of the device. Hence, during the data recording
or reproducing operation of the disk, the latter can be replaced wth-any
one of the disks thus stored.
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1. A di sk changer conpr|5|ng a pIurallty of carriages
urality of

haV|ng a di sk on each carri age; a tray ags ;
carriages, the tray being reciprocated bet wee b ﬂfﬁ}ﬁgLE E$E osition and
a di sk accommodating position; a recordifgland reproduci pgjunit for
driving a disk at a disk driving position for jrdcoRdigl B¥a | h;reon and
reproduci ng data therefrom 10/15 i g
. FIG. 19 A \
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a di sk setting nechanismfor displacing the di sk when

the disk is at the
to a di sk non-| oading

| evel

di sk S ek Rhad rom a di sk | oadi ng
|eve|?§§%ﬁ@ﬂ@!%ﬁe§%§§ﬁ{ a carriage lifting nechanismfor vertically
movi ng ° carriage,j Which is at the disk accommbdating position, between
t he | erZsMAYQQQg] tthareof and a | evel above the |owernost |evel, and for
verti |y nmoving thq qarriage, which i9g9atqg he disk driving position,

bet diing | evel and a | evel “above the non-|oading |evel;
and a_carriage_novi ng nmechani smfor noving the carriage to a space

formed at one of the di sk accommpdating position and

gi
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the disk driving position in
lifting nmechani sm 2.
wher ei n t he; it pangoXapzum)
t ake- out pog ﬂ?mﬁﬁﬂﬁ
of carriagep pre | am nately
2 2 MAY 1997

(0.0,

B e L N e et

association with an operation of the carriage
The di sk changer as clainmed in claiml1,

g position is |ocated between the disk

k driving position, and wherein the plurality

tacked at the di sk acconmobdati ng position.

12 /15




34

di sk non- Ioadlng | evel

3.

e s pm i s S e

?urafity of caﬁr
2 2WAY 1997 l

The di sk changer as clained in claim 2,

FIG. 25

Is flush with the | owernost
The di sk changer as clainmed in

of.
h t he tray is at the disk take-out position, one

4.

| evel

ages is placed at the disk driving

wherein the
at the disk
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posi tion. 5. . The di sk changer as clainmed in claim1, wherein
when the tray is at the di sk accommpdating position, the space
| east one carriage is provided at one of the disk

Eli XLDIVHON i on and the disk driving position. ' 6. A
d@. chranmger—as Thjaijmed in claim 1, wherein the carriage noving nechani sm
! '1! ,'Jd%% MAY 1997 - 14715
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teeth protruding froma side of the carriage and arranged at predeterm ned
|ntervals each of the teeth having a flange at an end of each of the

e ar having pins extended substantially in parallel
with ajditel }TiUSIOH of the teeth and engaging the teeth, each
of thefpifns having =a—fyahge at an end of each pin, and mherein t he
fl angef § Ayef! ;nd each flange h of the pins of the pin gear
prevent {he t eet h g?d-t e pins fron1uﬁ$2q§ht|onally di sengagi ng from each

~101

1104
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p»

35" 7. * The di sk changer as clai | ai
flange of each of the teeth and each flanger"%Tc'\\l e pi n mslm m

surface abutted agai nst each other, and wherein the abu Tnt surface ig

sl oped such that each -4 - 2 2 MAY 1997

type disk changer; however, it is still disadvantageous in
that, during reproduction, it is impossible to takewpgtwor
replace the disk, because the disks are accommodated’ inthe

cartridge (or stacker) the form of a stack, behind the pickup.

SUMMARY OF THE JINVENTION

Accordingly, an object of the invention is to provide
a disk changer which are smaller in width, length and height
than a conventional disk changer and loads the same number of
disks as the latter,

More specifically, an object of the invention is to
provide a disk changer which, with about three disks loaded on
the disk tray,'is small in haeight, and small in siza, and which

is low in manufacturing cost and simple in etructure,

Another object of the invention is to provide a disk
changer in which, while data is being recorded to or
: reproduced from a first disk, a second disk which is not being
recorded nor reproduced can be taken out or can be moved to

replace a third disk not loaded in the disk changer.
The foregoing object of the invention has been achieved

by the provision of a disk changer wh.i.ch comprises'
carriages on which disks are placed;
a tray which accommodates a plurality of said disks,

and reciprocates between a disk take-out position and a disk

accommodating position;



fl.ange of each pin is gradually thinner towards an outer

A di sk changer as clained in claim1, conprising a JﬂgﬂgﬁﬂﬂﬂENI'SHtET
mechani sm for displacing the disk when the disk is at thg Hi sk dr|V|n
position froma disk |oading |evel toqa_disk non-Ioading]!pvel2 gl v %e
ver sa, a carriage lifting nmechanismfor vertically}jnpving the

carriage, which7is at the di sk accomopdating position, bgtween the
| ower nost | evel thereof and a | evel above the

—

are lifted to the disk non-loading level. At this point, a

space corresponding at least one carriage is provided above the

disk non-loading level at the disk driving position. Undexr this

condition, the carriage lifting mechanism, and the carriage
moving mechanism are driven, so that the carriages with the
disks which are positioned at the disk accommodating position
and at the disk driving position are moved to the
aforementioned space one after another, while the space changes
its position from the disk accommodating position to the disk

driving position and vice versa.
That is, the utilization of the apace

corresponding to one carriage makes it possible to move the
carriages one after another. And the carriage 1lifting
mechanism and the carriage moving mechanism axe driven in
combination, so that the carriage on which'the selected disk
has been placed is set at ths disk non-loading level at the
disk driving position. In the final operating step, the disk
setting mechanism ls operated to move the carriage having the
selected disk downwardly to the bottom at the disk driving
fosition, while the selected disk on the carriage is clamped
and loaded on the_récording and reproducing unit at the disk
loading position. Thus, the data recording or reproducing
operation of the selected disk is started. '

In the disk changer,'the carriages are stacked and
axranged on the side of the front of the device, while the disk
driving mechanism is arranged in the inner part of the device.
Hence, even when the data recording or reproducing operation of

a disk is being carried out, the tray can be pulled out to
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CLAIMS :

1. A disk changer comprieing:
a plurality of carriages having a disk on each carriage;
| a tray accommodating the plurality of carriages, the
tray being reciprocated between a disk take-out position and
a disk accommodating position;

a recording and reproducing unit for driving a disk at
a disk driving position for recording data thereon and
reproducing data therefrom;

a disk sétting mechanism for displacing the disk when
the disk is at the disk driving position from a disk loading
level to a disk non-loading level and vice versa;

a carriage lifting mechanism for vertically moving the
carriage, which is at the disk accommodating position,
between the lowermost level thereof and a level above the
lowermost level, and for vertically moving the carriage,
which is at the disk driving position, between the non-
loading level and a level abdve the non-loading level; and

a carriage moving mechanism for moving the carriage to
a space formed at one of.the disk accommodating position and
the disk driving position in association with an operation of

the carriage lifting mechanism.

2. The disk changer as claimed in claim 1,
wherein the disk accommodating position is located between
the disk take-out position and the disk driving position, and

wherein the plurality of carriages are laminately stacked at

the disk accommodating position. REPLAQENE@&{SHEET
05 NGV 58
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3. The disk changer as claimed in claim 2,
wherein the disk non-loading 1level is flush with the

lowermost level at the disk accommodating position.

4, The disk changer as claimed in claim 1,
wherein when the tray is at the disk take-out position, one
of the plurality of carriages is placed at the disk driving

position.

5. * The disk changer as claimed in c¢laim 1,
wherein when the tray is at the disk accommodating position,
the space corresponding to at least one carriage is provided
at one of the disk accommodating position and:the disk

driving position.

6. A disk changer as claimed in claim 1, wherein
the caffié;é moving mechanism includes:

teeth protruding from a side of the carriage_ and
arranged at predetermined intervals, each of the teeth having
a flange at an end of each of the teeth; and

a pin gear having pins extended substantially in
parallel with a direction of protrusion of the teeth and
engaging the teeth, each of the pins having a flange at an
‘end of each pin, and

wherein the flanges of the teeth and each flange of each
of the pins of the pin gear prevent the teeth and the pins

from unintentionally disengaging from each other.
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The di sk changer as clained in claim8, wherein when the trayngmijﬁ

di sk acconnndaflng position, a space corresponding to at

carriage he di sk accommodating position and at the disk
driving Km"“mu"' "ﬁ "II I The di sk changer as claiped in claimS8,
wherein, wtfentthe t¥ay |13 p03|t|oned agsthe di sk take-out

7. The disk changer as claimed in claih 6,
wherein each flange of each of the teeth and each flange of
each pin has an abutment surface abutted against each other,
and wherein the abutment surface is sloped such that each
flange of each pin is gradually thinner towards an outer

edge.

8. A disk changer as claimed in claim 1,

a disk setting mechanism for displacing the disk when
the disk is at' the disk driving position from a digk loading
level to a disk non-loading level and vice versa; '

a carriage lifting mechanism for vertically moving the
carriage, which 1is at the disk accommodating position,
between the lowermost level thereof and a level above the
lowermost level, and for vertically moving the carriage,
which is at the disk driving position, between the non-
loading level and a level above-thé non-loading level; and

a carriage moving mechanism for moving the carriage to
a space formed at one of the disk accommodating pbsition and
the disk driving position in association with an operation of
the carriage lifting mechanism,

wherein the disk changer has three carriages, the tray
accommodates two of the three carriages and reéiﬁrocates
between the disk take-out position and the disk accommodating

position.
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//p6gflion' the two carriages accomopdated in the tray are positioned at t he
di sk take-out position so that the disks on the two carriages are

applicabl'e for being removed to outside and replaced by a disk not |oaded.
In the di The di sk changer as clained in claim
2, wherei ﬁ"l“pmmllHll‘"Hml S p05|t|oned at the disk take-out position, a
plurality of the carrsages | amnately §%acked in the tray are positioned

at the disk take-out position so that “the disks are applicable for being
renpved to outside and replaced by a dISk not | oaded in the disk changer.

9. The disk changer as claimed in claim 8,
wherein when the tray is at the disk take-out position, a

remaining one carriage is placed at the disk driving

position.

10. The disk changer as claimed in claim 8,
wherein when the tray is at the disk accommodating position,
a space corresponding to at least one carriage is provided at
the disk accommodating position and at the disk driving

position. -

11. The disk changer as claimed in claim 8,
wherein, when the tray is positioned at the disk take-out
position, the two carriages accommodated in the tray are
positioned at the disk take-out position so that the disks on
the two carriages are applicable for being removed to outside

and replaéed by a disk not loaded in the disk changer.

12. The disk changer as claimed in claim 2,.
wherein, when the tray is positioned at the disk take-out
position, a plurality of the carriages laminately stacked in
the tray are positioned at the disk take-out position so that
the disks are applicable for being removed to outside and

replaced by a disk not loaded in the disk changer.
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7. " The disk changer as claimed in claim 6,
_wherein each flange of each of the teeth and each flange of
'each pin has an abutment surface abutted against each other,

and wherein the abutment surface is sloped such that each

 flange of each pin is gradually thinner towards -an outer

edge.

8. _ A diskhchanger as claimed in claim 1, comprising

‘a disk setting mechanism for displacing the disk when
the disk is at the disk driving position from a disk_loading
level to a disk non-loading level and vice versa; _

a carriage lifting mechanism for #ertically moving.the
carriage, which is at the disk accommodating 'position,
between the lowermost level thereof and a level above the
lowermost 1level, and for verti'cally moving the carriage,
which is at the disk driving position, between the non-
loading level and a level above the non-loading level; and

a carriage moving mechanism for moving the carriage to
a space formed at one of the disk accommodating position and.
the disk driving position in association with an operation of
the carriage lifting mechanism,

wherein the disk changer has three carriages, the tray
accommodates two of the three carriages and reciorocates

between the disk take-out position and the disk accommodating

position.




