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BACKGROUND OF THE INVENTION
he tio .

This invention relates to a digk 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 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
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.

Related art

wdadrir ree or FTour dJdisks) awe loa and automaticall
i Y
excha is == shown in FIG. ¥4. That is, it has a rotary

disk tr yr 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 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

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

O
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in each of which a disk 12 Plncecj |

102, 102 and 102}are formed in such a manner that they are not

overlapped with one another. A‘l;. the disk reproducing position,
the disk drive section (not shown) is moved verti.caily; that
ig, it is moved through a through-hole 103 formed in the recess

Ato hold the disk in cooperation with a clamper (not shown)

vhich 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 .trny 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 1leagth: (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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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 wanner that they are/overlapped -0

- A'«...d macar ye. ochar
The cartridge type disk changer is advantageous’in that a

number of disks can be loaded -en-—tha—duk—tfay_-aee-x/when
Erein
€, |
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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
Accoxdingly, 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 structurxe.

15 Another object of the invention ia to provide a disk
c¢hanger in which, while data ia 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

atid 485/ ot Loaded w Hhe. oisk Cl'\arﬂer

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;
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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 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

from outside, the disk changér 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

is Sheet Has Been Reﬁaced
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ulln le. the. space cbqeﬁ 1 Pos-T-on ~From the disk
a2 ccmoda?’uy pas.f on To The disk driviag pesiTion and vice warsa

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

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
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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
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
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.
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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replace the disk with‘la disi(wh]ch is stored in front of the

eray Which 15 1ot loaded 1 the dewsce

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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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. B8 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
accommodating position so that the disk be replaced with
another one.

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
the disk changer in which the carriage which accommodates a

selected disk has been moved into a spaced formed above the

This. Sheet Has Been Reﬂlaced 8
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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
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
another state of the disk changer 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 piﬁ 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

—

_—
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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
which ptevent 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 level to a level which is
flush with the lower carriage at the disk accommo&ating
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

This Sheet Has Been Reﬁlaced 10
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the movements of the carriages during diék 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
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 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.

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

heet Has Been Reﬂlaced
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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
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, respectively,

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

heet Has Been R 1aced
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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
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 &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
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
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

13 Sheet Has Been Rei
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' larga-diameter recess 13a on which a 12-cm disk is placed, and

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 1§l. 4five- carriage 1 has teath 14 along its both
edges which "are extended in tl.\e' 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 inclndi.ng'the optical pickup. 1In addition,
the carriage has cuts 18 on both sides of the innor] part /(-bhe-
q:pazmctm.'::&#of the device. The out lgmi:‘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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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
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
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
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

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
carriages 1 and 1 can be moved indepehdently of each other.

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

S
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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 carriage 1 cém be replaced with another
disk. When only the upper carriage 1 is /«pm;}ﬁ\into the device

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 t_h_eLg_arriage 1 into the inner part of
the device is carr:.ed outpﬁa.th the teeth 22a and 3la of the
star gears 22 and 31 as rails. L des? ‘rh.dw:

10 ~ On the other hand, the recording and reproducing unit

3 including the optical pickup is provided at the centexjof the

/baekwa»ed/ carriage 1 at the disk driving position 1 pr :.l";:;

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
I'E""? Lf r ond [y
20 supported by a relatively large ed hole formed 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
o
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guideX rails 34 arranged on both sides of the device fr
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, ae—viuwud—in\She direction of planar movement of
7 which are
the latter 1, A is su __;;g%?gy a lifter 26 at the disk
i 2w L0

non-loading lég;l 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
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,
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
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,
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

AN

N
p
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held horizontally as a whole., The lifter 26, the clamper arm

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

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 /{m—ad.oued—m—the—plam_mmmnmm—am
ﬁintegr&}y with the lattexrpare
4

/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 1att;r-.9/(a_v~dﬁh. are ;ocated %mv%/ﬁ at the af’;ﬁ"ﬁm
accommodating position 9 and” the disk driving position 190.

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 |

J——
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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.
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

t+ and the lower mechanism which
horizontally moves the carriage in the lower horizontal plane
which is flush with the disk non-loading level 12. The upper
machanism 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

teeth 14 on both sides of the carriage 1, %&- the pin
gears 15 turn, thel carriage 1 is #lid over the teeth of the

|7
.gtar gear%,\:hus—bgg-nnvﬁ/%tween the spaces S1 and S2. On
2o and 31 %0 as To ma

the other hand, the lower mechanism is to move the! carriage

‘botween the spaces S3 and S4. We lower mec{'mnism, the

carriage is not /uwveds\over the teejé?u of the star gears, and

sl
ingtead it is mover the receiving standglon both sides of
S0 '

2)a,
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 the carriage moving

mechanism 6, and that of the teeth 14 of the carriage 1 will be
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described in more detail.

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 ﬁnmg%‘ the tray 2 may Wtﬂi?\
(5 cCiden

articld that is, an external force is directly applied to th
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 £langes 46 do not protrude on the sides of the uppexr 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
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gradually smaller in thickness towards the outer edge. 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 integri];birectlj .or through a
supporting shaft 51 ﬁvith the rotary board ‘m 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 S? of the pins 16, thus < 6
LA
interrupting the rotationyfthe outerYsurfaceYwh ich does y

« In om‘er Te l)g‘e 'ﬂa ?n're.rnur'ﬁnn
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432
confront with the side surface\( /ért—-the—ﬂfmqe—ty, and the end
surfaca!which coggfonts with the side surface ﬁ;ﬁ#?&ha—f&anqu
e o3,

!ﬁymmy have ;ﬂopad surfaces, 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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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
never disengaged from each other.

The surfaces 45 and 46 of the flange 46 and 53, which
are confronted'with each other, 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
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
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
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
as the flanges of the teeth have the sloped surfaces, the

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

BNC
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versa.

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 provideg' 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 wit.h 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 aloove\L The other arrxangements of the upper

carriage mechanism 6} (c£. Fls.m are oqual 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 Reﬂlace

A




[ RECEIVED @1/3@ 16:23 1997 AT 5330@634% PAGE 18 (PRINTED E.’AGB 18) 1

10

15

20

25

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
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
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)
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

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

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

25
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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,
which is 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
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
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
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,

Thereafter, when the clamper arm 20 is moved

downwardly, the .clamper 19 is also moved downwardly, and the
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CS’D Hol tha pecond disk b 18 ready To bedviven

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
sacond disk 7b-qnto 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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depression 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 lifted 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 that 'Hu-HLm'J d=k ‘e
a 5 feady o bedviven
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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 .
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is depressed, the tray is retracted into the device; that is,

the play mode of FPIG., 1 is{effected.

ERT7 g gasly
On the other hand, in order to“take out the third disk

Tc, the operating key [OPEN] is depressed again, the pin gear
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
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
the second carriage is moved towards the frqnt 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
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

FIG. 1 can be readily replaced with another disk provided

outside the device.

i
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While one preferred embodiment of the invention hés
been described, the invention 1is 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
withogt departing from the invention. For instance, in the
above-described embodiment, three disks are replaced with one
another; however, the invéntion is not 1limited thereto ox
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 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
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 supportiﬁg mechanism to maintain the flatness of the
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 Reﬂ
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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
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

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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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 dukisaj.gd‘_
t (]
12 mnrhgvs—bebwee% disk loading level and a disk non- P,:ﬂ—;.ﬂ_

(=]
13 loading levex Te
V.sz. DBVSO«
14 a carriage lifting mechanism for vertically moving said
15 carriage, which is at said disk accommodating position, between

16 the lowermost level therxeof and a level above said lowermost
17 level, and for vertically moving sald carriage, which .'Ls' 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 . &)
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1 2. A disk changer as claimed in claim 1, vrn—wh-aieh said
2 disk accommodating position is located between said di.s’l? take-
3 out position and said‘disk driving position, and said plurality
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-loading 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 /a-z-;am;ad 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.
éh

1 6. A disk changer as claimed in c¢laim 1, in—wiritch said

tudocaton

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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having a flange at the end,

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

said flanges of said teeth, and said flange of said
pins of said pin gear prevent said teeth and said pins from
being unintentionally disengaged from each other.

thossy
7. A disk changer as claimed in claim 6, /Ln—wh&e){; said
flange of eacﬂ of said teeth, and said flange of each of said
pins of said pin gear have abutment surfaces which are abutted
against each other, respectively, and at least one of said
abutment surfaces is sloped in such a manner that said flanges

is gradually smaller in thicknese towards tha outar edge.

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

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

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

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

carriage is at said disk driving position,

pla cegf

- '\..' \
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tafongom
1 10. A disk cha;lger as claimed in claim 8, ia—which when
2 said tray is at said disk accommodating position, a s::c:
3 corre;ponding to at least one carriage is provided ?t.the )
4 accommodating position and at the disk driving position.

This Sheet Has Been Replaced -

LT



