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DISK CBAIIGBR--~--~---------~--------__. 

BA.CI<GRQUND OF THB INVEN'rION 

Field of the tnyention 

This invention relates to a disk changer in a device 

s for recordi~g data on and reproducing data from a disk-shaped 

reeording medium such as a CD and a CD .. ROM (hereinafter 

referred to ~.rely 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 .changer in which a 

plurall ty of disks are laid on carriages, and the disk which is 

being played is automatically replaced· with a.nothe:r one by 

m.oving the carriages horizon.tally and vertically. 

15 Related art ~;ch~ ~,. 
A conventional disk changer r;Iinple in structure~ 

' f tc Gfi5aa or four !~~It~ ~ loa~ and automatically 

exc:ha~l~a ....,,. shown in FIG. '*4:. That is, it has a rotary 
{"')tf \ . 2!i 

di•k t~y, and is cAlle~ "a aarrousel type disk.changer (cf. 

20 Unexamind Japanese Utility Model Publication No. 121045/1992), 

The e4rrousel type disk changer operates as followss A disk 

tray 101 on wb1ch a plurality of disks are set is turned to 

&elect one of the disks, and the dislt thus selected is moved to 

« disk drivinq section which includes an optical pickup. In 

Z:J the upper surface of the disk tray 101, a plurality of recesses 
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102, 102 and 102 are formed in such a manner that they are not 

o1'erlapped with one another. At the disk reproducing position, 

the disk drive section (not shown) is moved vertically1 that 

is, it is moved through a through-hole 103 formed in the raceas 

5 ~to hold the disk in cooperation with a clamper (not shown) 
/ioZ..~\. 

which is arranqed above the diak tray 101. In the disk 

changer, disk replacement is carried out as follows t While the 

disk driving section is held retracted below the disk tray 101, 

the disk tray 101 is turned to •elect a disk, and move it to 

10 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. Hence1 as the number of disks to be loaded on the di•k 

lS tray 101 increases~ tha width and lQngth· (o~ ex~ernal 

dimG!insiona) of the device is inareaeed.1 that i•, the •pa~• 

occupied by the disk changer is increased. Even in the case 

w~ex• only th~•• diske ~~e loaded on one disk tray, both the 

width and length of the a1sk changer are each at least twice as 

20 long AB 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 

2s essential that the disk tray 101 is high in f latneas, being 

free from a warp. In order to make the disk tray hiqh enough 
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in riqidity, or ta make it free from a warp, the disk tray has 

reinforcing ribs, and accordingly its apparent thickness (or 

height) is large. 

On the othar hand, the diak changer is so designed. that 

5 the disk driving section including 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 apace 

in the direction of height.· As is apparent from the above 

description, the carrousel type disk changer is disadvantageous 

10 in that it is relatively large in width, length, and heiqht. 

In addition, 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 rollerJ that ia, the disk changer i• large in the 

lS number of compononts, which ~Qsul ts in an .i.noreal!le in the 

:manufacturinq cost. 

For rationalization, the disk tray is fo.rmed as Qne 

unit by moldin9 resin. Since it is a large molded product 

which is high in flatness, the resultant disk changer is high 

ao in ma~uiac~uring cost. 

25 

On the other hand, a cartridge type disk changer baa 

been proposed in Japanese Unexamined Patent Publicati'on Hei 4 ... 

38~,~ a plurality of disks are load~_b'{ a:lak ~._,. · 
• TS_JI ... ~ 1. :111 

in such a manner that they a~Ded 1'1\:t'7; @Re ap~ 
~ ~ t; in a. c.ar r'idfJ: (OI" ) 

The cartridge type disk changer is advantageous in that a 

number of disks can be loade~ll.• di.ak tE'ay 19y/ when 

-:fl'~ 0 . 
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compared with the carrousel type disk changerJ however, it is 

atill disadvantageous in that, durinCJ reproduction, it is 

impo•aible to take out or replace the disk, because the disks 

/a.Ml the cm:~i&'fd,,'are accommodatedK ~e fol:Dl of a stack, 

s behind the pickup. ihi cto1'r-1c;e- cor s'toclc&~ 

SUMMARY OP TBS .JNYENTION 

Accordingly, an object of the invention is to provide 

a disk chanqer which are smaller in width, length and height 

than a conventional disk changer and loads the same number of 

10 disks as the latter. 

15 

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 ~n height, and amall in alma, and whioh 

i& low ~n manufaaturing coat and •imple in atruatur• • 
.. ... 

Anothar object of the invention is to. proVide a .disk 

changer in which, while data is being record~or reproduced 

f~om'a first diak, a second disk which is not being recorded 

nor reproduced can be taken out or can be moved to replace....._ 

a ifh~~i; dJ.s_}(J' not l~ 1,. ife q~s~ chtArlJ;r . 
20 . The fo:reqoing object of the in"V"ention ha.a been achieved 

by the provision of a disk changer which comprises1 

carriages on which disks are placed; 

a tray which accommodates a.plurality of said disks, 

and reoiprocat·es between a disk take-out position and a disk 

25 accommodating position; 



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 

5 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 

10 and upper stages thereof, and lifts said carriage, which is at 

a disk driving position 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 

15 the operation of said carriage lifting mechanism1 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 

20 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 setti~g mechanism is driven to lift the lowermost carriage. 

at the disk driving position so that the disk which is being 

25 recorded or reproduced at the disk loading level is placed on 

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

5 
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' wh11,_, & ~ra~ cl.n1e~ it~ pos·tlTon -J,.,,,,. -the d1sk 

. Q (.CfJl'IOdllfrnJ peSlfrtJl'J 7o the, q~/{ dl"'iV#O.,,' pastf:o11 Qllf:/ VIC& llol"sq 

are lifted to the disk non-loadinq level. }iR tb1• •••~· a 
''At -/hU /JfHitT 

space correspondinq at least one carriaqe is provided. &.bove the 

disk non-loadinq level at the disk driving position in the 

.Jr••• p&Eb of elJe1dso1w. Under this condition, the carriage 

lifting mechanism, and the carriaqe movinq mechanism are 

driven, so that the carriages with the diska •hich are 

positioned at the disk accommodatinq position and at the disk 

driving position are moved to the aforementioned space one 

after anoth~ That is, the utilization of the .. space 

10 corresponding to one carriage makes it possible to JaOve the 

carriages one after another. And the carriage liftinq 

mechanism and the carriaoe moving mechanism are driven in 

combination, so that the.carriage on which·the selected disk 

has been placQd is set at the d~ak non-loading level at the 

15 d~sk driving position. In the final opo~ating atep, the diek 

settinq mechanism is operated to move the carriage havinq t.he 

selected disk downwardly to the bottom at the diak driving 

position, while th• selected disk bn the carriage is clamped 

and loaded on the recording and reproducing unit at the disk 

zo loadi.ng pos1 tion. Thus, the data recording or reproducing 

operation of the selected disk is started. 

In the disk changer 1 the carriages are atacked and 

arranged on the side of the front of the device, while the disk 

drivinq 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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replace 

tra~. 
the diok withif.. ~·~(wh1ch i• stozed in front of the 

w~~,h 1? not lot.tied l"' 1lvz. cLw~at 

BRIEF DESCRIPTION OF THB DftAWINGS 

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

s constitutes a preferred embodiment of the invention. KoJ:e 

specifically ~IG. 1 is a. sectional view showing the disk 

changex 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 reproducinq unit. 

10 PIG. 2 is a sectionai view showing a state of tha disk 

changer in which a disk is being taken out of the reco:rdino and 

reproducinq unit so that it be replaced with another one, 

FIG. 3 is a sectional view ehowi.ng another 11tate of the 

disk changer in which the disk has been taken out o:f the 

15 recording and rep:coducing uni.t so that it be :replaced with 

another one. 

FIG. 4 is a sectional view showing another state of the 

disk changer in which a carriaqe -is ~eing moved from a disk 

accommod.Atinq position to a disk driving position so that the 

20 disk be replaced with another one. 

25 

PIG. s is a sectional view showing another state of the 

d.i&k chanqer in which the car:t>iage has been moved from the disk 

accommodating position to the disk ~riving position so that the 

disk be replaced with another one. 

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



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. 8 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 recording 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 

accqmmodating 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 

8 



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 

5 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 pin 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 

9 



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 

s 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 

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 acconunodating 

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 acconunodating 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 

10 



the movements of the carriages 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 

11 



disk changer according to the invention. 

FIG. 26 is a sectional view showing the side edges of 

the carriages in 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. 

10 

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 

15 technical concept of the invention is applied. In the disk 

changer, three disks are accommodated and are automatically 

exchanged with one another. 

The disk changer comprises: three carriages la, lb and 

le on which disks ?a, 7b and ?c 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 le 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, 

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

12 



which accommodates two of the three carriages 1, and 

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

device and a disk 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 ~isk 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 

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 op.eration 

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

of the spaces 51, 52, 53 and 54 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 



[ RECEIVED 11/31 16:19 1997 AT 533169• PAGE B (PRINTED PAGE B) l 

5 

large-diameter recess 13a on which a 12 ... c:m disk ia placed, and 

a small-diameter recess 13b on which 8-cm disk is placed. 

flbose recesses 13a and llb are coaxially arranged. As shown in 

PIGS. 15 anc!..!L..._., carriage 1 has teeth 14 alon9 ita both 

adqes which 1a~ 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 ~4 are 

removed, to pass the pins 16 of a pin gear 15 ve:ctic:ally. 

10 Furthermore, the carriage 1 has a through-hole 17 which is 

15 

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 •idea of the i.nner~rt~ 
I ~r-

apc~.aozr::sz:A~1z~ioi:c:1cas=J»~1~c=.:=:11~s~7~0£ tho device. The aut 18 i• to paea 

the post of a clamper arm 20 which aupporta a clamper 19 which 

is located above the carriage 1. 0Win9 to the arranqement of 

the poet, the width gf the clamper 20 may be substant~ally 

equal to that of the carriage 1, which makes it possible to 
zo make the external dimension ot the disk changer subatantially 

equal to that of two carriaqes l. The carriaqea 1 are so 

arranged that two carriages 1 are stacked at the disk 

accommodating position 9, and one carriaqe 1 is &oet at the disk 

loading level 11 or the disk no-loadinq le~al 12 of the disk 

25 drivinq position 10. 

The tray 2 accoinmodates two carriages 1, and is pulled 
,,,.--.... 

:' '\ 

~\j~ 



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 

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 large in tooth width 

and provided on the forward side of the 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 position 9 and the disk 

driving position 10. Furthermore, the tray 2, as shown in 

FIGS. 25 and 28, has side portion receiving stands 21a which 

support the edge of the lower of the two carriages 1 and 1 at 

the disk accommodating position 9, and a front portion 

zo 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 21a and 21b, and the upper 

one is supported by the star gears 22. Hence, the two 

zs carriages 1 and 1 can be moved independently of each other. 

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

15 



[ RECEIVED B1/3B 16:19 1997 AT 533869~ PAGE 9 (PRIHTED PAGE 9) l 

two carriages 1 and 1 stacked at the desk accommodatin9 

position 9 are moved to the disk take-out position 8, than the 

disk 7 on the upper carriage 1 can be replaced with another 

disk. When only the upper carriage 1 is /,!'1:1\ into the device 

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

carriaqe 1 is exposed so that it can be replaced. 'l'he 

horizontal movement of th~carriage l into the inner part of 

the device is carried ou~PJ:'~h the teeth 22a and 3la of the 

star nears 22 and 31 as rails. \I'\~ 5c~~i'd 
~ l... t.tr.ct... 

10 On the other hand, the recordinq and reproducing unit 

3 including- the optical pickup is provided at the centerj of the 

I ~1 ~~ ( oaraihwam/ carriage 1 at the disk driving position 1 The 

recording and reproducing unit J is fixedly secured to a device 

frame 23. Loadinq or unloadlnq a disk 1 1• achieved when the 

lS carriage 1, on which a dick 7 ~' and the olainpe~ 19 ere 

moved vertically. pla'ed · 

20 

The clamper 19 adapted to fix the disk 1 to the 

rocording and xeproducing unit 3 ia, for 1ns~ance, in the form 

of a cylinder -W'i-eh. flanges on bothLends, The clamper 19 is 
J;e,~ ~.; filP/,ltSr ~ /~ 

supported by a re Ia ti vely larqe ~-81\aped hole formed in the end · 

portion of the clamper a:rm 20 by utilizing the upper and lower 

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

horizontally and vertically. ~he clamper arm 20 is moved up 

and down by a driving motor (not shown). The clamper a:cm 20, 

25 as shown in FIGS. 15 and 25 r isj4.reely oex tically Jfi09abl:e wi tly' 

~guide ribs 35 of the cla:mper supporting a:rm 20 enqa,• u:U1h 

1•1Jw:I 7 ., . 
0 
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5 

L oD tlrit" ;t tAD °"" ~ 1A11t,..17 
guide~ rails 34.arranged on both sides of the device fr~ 
When the disk 7 is lowered to the disk loadin9 level 11, the 

clamper arm 20 is abutted aqainst both side edg~s of the 

carriage 1, ~ae viewed i1~he direction of planar movement of 
/wlt1J,~~ 

the latter l;~i~is supp2'.1;.ed ~ a lifter 26 at the disk 
· /tJn4 1he.i/#JN)eronn2i> 

non-loa~ing level 12; so ~hat the lifter 26 and the carriage 1 

are further lowered. In this operation, the central hole of 

the disk 7 is engaqed with the hub 25 of the recordinq and 

reproducing unit 3, and the disk 7 ie fixedly held between the 

10 clamper 19 and the hub 25. The clamper 19 has an ikon member 

so that it is attracted by a magnet buried in the hub 25 of the 

recordinq and reproducinq unit 3 • Hence, the disk 7 is 
. 

positively clamped by the hub 25 and the clamper 19 which is 

at.tracted by the latter 25. It goes wit.bout saying that, 

15 depending on tho 11truoturo of the recordinc; and :t:eproduaing 

unit, the clamper 19 may have the mAgnet while the hub 25 the 

iron member. 

20 

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 suJJs~an~~ally~shaped, and its both ends are engaged with 

a groove 28 formed in the li~t 26, while its central portion ii 

pushed aqains~the device frame 23. On the other hand, the 
I 41i(i . rfFotn oT' 

lifter 26 has guide pins JO at both ends, which are engaged 

with inclined guide grooves 29 formed in the device frame 23. 

25 Bence, when pushed up by the spring 27, and pushed dottn by the 

clamper arm 20, the lifter 26 is moved up and down while being 
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held horisontally as a whole. The lifter 26, the clamper arm 

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

The carriage lifting mechanism S comprises: star gears 

22 and (i which are larqe in t.ooth width and are located 

5 respectively in the front part and in the inner part of the 

tray 2r 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 /'• "i t 11.a:;t/ in the direction of axis of rotation ia 

approximately half of the length of the carria9e 1. The star 

10 gears 22 and 31 are provid~d respectively on both sides of the 

carriage l ·n the planar movement direction. The 
Wl:JJ 4'le a 

carriage 1 is between the star gears 22 and 22 or 31 
drsJ:D$e:/ 

and 3 , teet~ 14 which are provided ~oth sides of the 
~id 

aar.ria9e i)a "LCPAGd. iR tke :pla.m-movamant dfrenHoa £.R: auah. 

15 a, JlVAAQGr that the teeth, a:r;eAj,_ntegraJY, with tho latt~ara 
· V4fd ji,tNd t 

20 

25 

j!R~age~ wibb the teeth of the atar gears 22 and 22 or 31 and 

, '""'" 1'ed ot"\ " 31. The carriage 1 is moved upwardly or downwardly aa the star 

goars 22 and 31 turn (cf. the parts (~) through (D) of PIG. 

19), The star· gears 22 and 31/are sg ;posi_ttoned a11 •'/support 

the C4rr~Ages 1 and 1 at the middle of the planar mov~ 

iioca• of the lat~·~~loaated respect ve'fl at the d1~°7ro'? 
accommodatinq position 9 and :Y the 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). 

The star gears 22 and 31 may be so modlf ied that a 

71u:ra:;: 1 gears are arranged at predetermined intervals in 

0 
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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 carriaqe moving mechanism 6 is provided in the tray 

2 1 and comprises: the upper mechanism which horizontally moves 

the aarriaqe 1 in the upper horizontal planefa* 4'1\e tlisJe 

aeeeauaodS"t:tug pds:t cioli r and the lower mechanism which 

horizontally moves the carriage in the lower horizontal plane 

10 which is flush with the disk non-loadinq level 12. The upper 

mechanism comprises: the star gears 22 and 31 which are 

arranqed respectively in the front part and in tbs inner part 

of the tray 21 and the pin gears 15 located between those star 

qears. The pins 16 of the pin gears 15 are enqaged ~ith the 

15 teeth 14 on both sides of tho carriage 1. @!= =s Je. the p.:l.:n 
. #aM 

gears 15 turn, thelaarriagg 1 ~a elLd OYer the teeth of the 

star gear~ thns ~==monrcr[between the spaces Sl and 82. On 
dd. 4hJ 31 So '2S 'to~~ 

the Other hand, the lower meehAniBID is tO move ~Carriage 
M.A .. 'hi .. .. . fO&uer- . . between the spaces S3 and S4. ~e lower mechaniSlll, the 

20 ocrr.lo.se ia not~roved\.. over the te~ of the star qears, and 
.sh.U.. 

2S 

instead it is~eve\..over the receiving sta~n both sides of 
shk · :».l4P., 

the tray 2 and the supporting portion which is the upper end of 

the lifter 26. The other arran9ement and operations of tha 

lower mechanism are equal to those of the upper mechanism. 

The structure of the pin gear 15 of the carriaqe .maving 

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

-----·--------



[ RECEIVED Bl/38 16:21 1997 AT 533169~ PAGE 13 <PRINTED PAGE 13) l 

5 

described in more detail. 

When the disk loaded in the device is replaced with a 

disk whiah ls not accommodated therein, an unwanted force may 

be applied to the carriage 1 in order to place the disk on the 

latter 1, or wher n:;•ne~ the tray 2 may be~ with " ... 
:7~ c:ci4M'i ry 

articl!/J that i~e, an external force is directly applied.to the 
Wl\Ui ltiS · carriage 1. I this case, the carriage 1 is horizontally 

shifted, so that the teeth 14 of the carriaqe l are shifted in 

engagement from the pins 16 of the pin qear 15 - at worst.the 

10 former may be disengaged from the latter, In the embodiment, 

this difficulty is eliminated as followss 

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 ia in parallel with thG side surfaae. The 

lS flanga• 46 do not prot~ude on the aides of the upper aurf~ce. 

and the lower surface (the slide surface) of the carriage 1; 

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

the · car:d.Age, In other words, they are protruded between 

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

zu adjacen~ 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 flanqe 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 

alo~d surface •7 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 f lan9e 46 is not particularly limited. 

The pin gear 15 comprises: a rotary board 49 having a 

plurality of pins 16 which a~e equal in configuration to one 

another and protruded in parallel with the axis .. of rotation~ 

and a pinion 50 which is integral directly or through a 

supporting shaft 51 with the rotary board 49 In· the 

10 embodiment, the rotary board is substantially square, and the 

supportinq 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 C.!Onfiouration of the rotary board, and t:he 

15 number of pins are not limit~d as lonq aa the ping are engaged 

with tha teeth 14 of the carriaga l to slide the latter 1. 

Each of the pins 16 has a f lanqe 53 at the end, and the 

f lAnge 53 he.a a sloped surface 54 which is confronted with the 

eloped surface 47 of the teeth l•L AS shown in PIG. 18. The 

zo pin 16 hi:l& no flanqe !Jl at its portion which is 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 po~tion of the pin 16. 

25 

When the carriage l is driven, the flanges 46 of the 

teeth 14 may strike against the flanq~s 5 of the pins 16, thus 
6 

. 
of-IM;~.-qe. <I ~ 

interrupting the rotatio~the outer surfac~ich does rfot 

• Li $..k, ... 1 .. r~~ ii.A. ... "te,.,, .. r; .• :)' 
~ 
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43 
confront with the side surfaj{ f£ Uie flange "f• and the end 
aurfae!lwhich confronts with the side surface 43/e.f. \he flanva 
~ K=flQtiQe. 53, • :fl- . 

~may have al!oped surfaces, respectively. 

The pin gear 15 and the carriaqe 1 a.re arranged as 

follows: That is, they are enqaqed with each other in such a 

manner that the pins 16 and tbe 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 l is somewhat (radially outwardly) shifted from the 

10 center of rotation of the rotary board 49. 

With the pin gear 15 and the carriaqe teeth 14 in the 

carriage·moving mechanism 6 thus designed, the carriave 1 is 

slide as follows. 

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

15 the carriacre 1 at all times. Hertce r when th• pi.n gear 15 

engaoed with the side aurfaoe 43 of the carriage l is turned, 

th• torque of the pin gear is transmitted through the pin 16 to 

the tooth 14 which is in parallel with e.nd in abutment with the 

latter 16. As a result, the torque eerves as an energizing 

20 f oree which elides the carriage to the right or to the left in 

PIG. 18, or towards the front or rear of the device. 

In this case, the flange 53 cf the pin 16 is located in 

the qap between the adjacent teeth 14, thus not affecting the 

rotat1on 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 4 6 of the teeth 14 abut aqainst the 
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flanges 53 of the pins 16, so that the movement of the teeth 

with respect to the pins, or the movement of pins with respect 

to the teeth, is limited to some extent. Accordingly, the 

teeth 14 of the carriage 1 and the pins 16 of the pin gear will 

5 never disengaged from each other. 

The surfaces 45 and...+8 of the flange 46 and 53, which 

are confronted. with each othi; include the sloped surfaces 47 

and 54, respectively. Bence, when an external force is applied 

in such a :manner as to move the teeth 14 and the pt'ns 16 away 

10 from 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 enqagem.ent of the teeth 14 of the carriaoe 1 

with the pins 16 of the pin gear 15 is insufficient, the sloped 

surfaces *f and 54 of the flanqes 46 and 53 quid• th• 

respectiv~lanqes to a suitable enqagement po•~tionJ that i•, 15 

the teeth 14 and the pins 16 are sufficient1y engaqed with each 

other at all times. In addition, the device is free from the 

dif ficu1ty that the flanges of the teeth 14 of the carriage 1 

and the pins 16 of the pin gea~ 15, when turned or slid, are 

20 •truak aqain•t each other to obstruct the engagement of them. 

'?hat is, in the device, the carriage l is smoothly moved. 

In the above-described embodiment, the flanges of tha 

teeth and the pins have the sloped surfaces) howe'\ter, the 

invention 1s not limited thereto or thereby. That is, as long 

zs as the flanges of the teeth have the sloped surfaces, the 

fl.ange·s of the pins may not have the sloped surface& J and vice 
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varsa. 

Purther.more, 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 lJ however, 

s 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 l . However, it should be noted that, if the 

pin gears are provided on bath sides of the tray and are driven 

in synchronization with each other, then the carriage thus 

10 ch:iven is more positively slid, and provides a great d~aq 

aqainst a horizontal external fo.rce. -,. -ff.~ 

The lower carriage mechanism 6 has been descr~ 
~ay of example, In the lower carriaqe mechanism 6, the pin 

gear is enqaqed with the teeth of the carriaqe from below (on 

15 the side of the slide surface) 1 while i.n th• upper c:arrie.ge 

mechanism 6, the pin Qear 15 is engaged with the teeth of 'the 

c:arriaqe from above Th~ other arxangements of the upper 

carriaqe mechanis~ 6 (cf. FIG. 16J a~e equal to those of the 

lower carriage mochanism. 

20 

25 

Tho diak changer thus constructed operates as followa1 

It is assumed that the disk changer is applied to a musical 

sound ~epl:Oducing co player. 

Fi~st, replacement of a disk to be reproduced will be 

desc~ibed with reference· to FIGS. l through 12. 

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

mode, at the disk loading level 11 of the disk dri vinq position 
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10, the first disk 7a is ready for play, beinq clamped onto the 

hub 25 of the recording and reproducing unlt J, and the first 

carriage la. is located below it. On the other hand, the second 

and third di~ks 7b and 7c are accommodated in the carriages lb 

:; and le, respectively, and are stacked (stored) at the disk 

accommodating position 9 on the . side of the f .ront of the 

dev~In the case where, when the player is in the above­

dascr'fCe~a1,. mode, it is required to replace the first disk 

7a at the disk loading levei 11 ·with a selected one of the 

io remaining disks 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 acconunodating position, 

is started by depressing a disk salact key [DISK 2] (not shown) 

15 of the devLca. Fir•tr tha lifto~ 26 and ela~per 19 a~e lifted 

to release the fixat disk 7a, while the carriaqe la is raised 

to the disk non-loading level 12 which is flush with the third 

oarriage la. ~he clamper 19 i5 lifted by the clamper arm ~O 

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

zo force o.:r the re~urn sprinq 27. Thus, the first disk 7a has 

b~n left from the hub 25, and then placed on the carriage la 

(Cf. FIG. 2) • 

2.5 

Next, the clamper 19 is further lifted, thus reachinq 

its uppermost position. Now, the player is placed in a change 

mode (cf, PIG. J). That is, the upper carriage moving 

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

.e 
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which the second d~us selected.is placed, is horisontally 

nlOved from th~ upper~age at the disk accommodating position 

9 in the tray 2, whi~h is located on the side of the front of 

the device, towards a space S2 at the disk dJ:iving position 10, 

s 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 •hicb accommodates the first disk 7a (cf. FIG. 5). 

Thereafter, the carriage lifting mechanism 5 on the 

side of the disk accommodating position 91 that is, the stal' 

10 gear 22 is driven. As a result, the third carriage le is 

lifted into a space Sl which is formed by the mo~ement of the 

carriage lb (cf. FIG. 6), thus becoming flush with the second 

carriage lb (cf, FIG. 7) • The lower carriage mewing mechanism 

6 is further driven, so that the first carri•ge la i• moved 

1S into the space S3 £orrned on · the lower atage of the disk 

accommodating position 9, which is located on the side of t~• 

front of the de~ice (cf. FIG. 8), and comes below the third 

aarriaqe 1e (cf. F~G. 9). And the carriage litt1ng mechanism 

S on the aide of the disk driving position 10; that 1., the 

20 atar gear 31 is driven, so that ~he second carriage lb at the 

disk driving position 10 starts moving down towards a space S4 

(cf. FIG. 10) until it becomes flush with the disk non-loading 

level 12 which is flush with the first car~iage la (cf. FIG. 

11). Thus, the change mode has been ended, 

25 ~hereafter, when the clamper arm 20 is moved 

downtita~dly, the -clamper 19 is also moved downwardly, and the 
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lifter 26 is pushed downwardly (cf. FIG. 12). 

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

lifter 26 is moved downwardly, and the clamper 19 clamp• the 

aa~ond disk 7b-onto the hub 2 ~bus, the player is plaaed in 

5 the play mode again, and the replacement of the disk haa been 

accomplished, In other words, ;i;;l FIG. ~' the carriagaa are 
.frqm ~~ . 

turned clockwise. More speciflcally, the second disk 7b is 

placed at the position where the first disk 7a was1 that is, 

the first disk 7a is replaced with the second disk 7b1 at the 

10 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. 'rhus,. 't.he ~eplacement 

15 of the disks haa baen aocompliahed. 

Next, the ~eplaaGment of the first diek 7a at the diak 

loading level 11 with the third disk 7c which is located on the 

lower stage at the disk a~commodatinq position 9 is started l>y 

depreesinq a disk select key (DISICJ] (not shown) on the device, 

zo similarly as in the above-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 whe~e the disk select key (D1SK2] has been depressed. 

Thereafter, the carriage lifting mechanism S and the carriage 

25 movinq mechanism 6 are drbren in the directions opposite to the 

directions in which they are driven in the case of the 
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depression of the disk select key [DISK2] , so that the 

carriages are turned counterclockwise. Those operation• will 

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

com.pared with those described with reference to FIGS. 1 throuvh 

12. FIGS. 20 through 24 show relationships between the 

ca.rriages and. the carriage moving · ·mechanisms (or the pin 

qears). 

When the player is started which has been in the play 

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

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

1a 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 (of. FIG. 22) to a lEWel whicrh ia above the diak 

15 non-loading level 12 and ia £lush with the eeoond carriage lb 

(c£. FIG. 23). ~hereafter, the 1ower ca~ziagem.ovinqmechan~am 

6 is driven, so that the third carriage le is moved to the disk 

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

24). The oper~tions descrLhed with reference to FIGS. 22, 23 

zo an~ 24 correspond ~o those described ~ith reference 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, so that the positions of the disks 711; 

25 

7h and 7c are exchanqed one another, and by the operation of 

the disk setting mechanism 4 (FIG. 11 ~ FIG. 12), the disk 

changer is placed in the s~ate shown in FIG. ~ 
(.'] f8D-»-i~~.-.=iJ»-rJ-.-d--:s£-tfC' 

lfiHU1ilHf · 
V i'~ '«!.od 1 "to l>e c:1~,~ 



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 

5 accommodating position can be achieved most quickly when the 

carriages are turned clockwise; and on the other band, 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 

10 wh~n 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 

15 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 

20 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 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 

25 can be taken out and replaced with another one. 

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

29 
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is depressed, the tray is retracted into the device, that 11, 

the play mode of PIG. 1 ial~ffected • .,-;;-
J {~~=n .II"("'" s 'X on the other hand, in 'orde~·to take out the third disk 

7c, the operating key [OPEN·] is depressed again, the pin qaar 

s 15 of the upper cilrrfage 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 PIG. 14), In 

this operation, the second carriage lb slides over the atar 

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 le can be taken out (cf. the part (B) 

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

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

movinq mechanism 6 is turned in the opposite direction, ao that 

15 the second carriaqe is moved towards the front of th• device 

(cf. the part (A) of FIG. 14). Thus, tha diak ohangez: !a 

placed in the state shown in the part (B) of FIG. 13. 

FurtheX"moro, by forming a progrmn . so that the 

raplacement of the disk which is being reproduced at the disk 

20 driving poaition 10 with the tl!sk stored. a~ the diak 

acco.mmodating position 9, and the replacement of the disk 

stored at the disk accommodating position 9 with another disk 

prov~ded outside the device are suitably combined with eaah 

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

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

outside the device. 



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 skilled in the 

art that various changes and modifications may be made therein 

5 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 

10 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 

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 supporting 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 

31 



5 

-·-- -·--- ---- ·-·---·--·---

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 chan·ger 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 

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. 

32 
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JHAT IS CLAIMED ISt 

l 1. A disk chanqer comprisinqs 

2 a plurality of carriage~each of jn.id ea:z:Ei:111•• •~ 
! which a disk is placed 1 a.P 
4 a tray accornmodatin9 said plurality of earriagea, aaid. 

s tray being reciprocated between a disk take~out position and a 

6 disk accommodat.ing position: 

7 a recording and reproducing unit for drivinq a disk at 

a a disk driving position for recording data thereon and 

9 

10 

ll 

12 

14 

15 

16 

17 

18 

20 

Zl 

2Z 

2! 

reproducing data therefromr 

a disk ~etting mechanismfA/i~o~»ll--l~~~~~ir!:EN!H~~m.:!!""'1l~ 
iteid ptarattty of ca%ria9es an~-/for displacino said digk sai~-------

f . t orluaw:f 
one ca:!J::iages bet.we~ disk loadinq level -aftd a disk non... pi>s~+: • .,, 

f, lo · 
loadinq lev:J{!._ tom 

OJ1d VJ& LAe~ 
a carriago lifting mechani8tft for vertically moving said 

ca:criaqe, which ie a.t said dil!lk ac:c:ommodatinq position, between 

the lowermost .level thereof and a level above said lowermost 

level, and for vertically moving said carriage, which is at a 

disk d.rivinq position, between said non-loading level and a 

leve1 above said non-loading level; and 

a carriage movinq mechanism for moving said carriage to 

a space which is fo:cmed at OJ'.le of said disk accommodating 

position and said disk driving position in association with the 

operation of said carriage lifting mechanism. 
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* C L M S * 

A disk changer as claimed in claim 1, ~~L~~~eh said 
. wnrvur.i-!"J 

2. 

disk acconunodating position is located between said disK take-

out position and said disk driving position, and said plurality 

of carriages are accommodated in such 8: manner that said 

plurality of carriages are stacked at said disk accommodating 

position. 

3. A disk changer ilS claimed in c:la!m 2, ~ said 

disk non-loadLng level is flush with the lowermost level at 

said disk accollllllodatin9 position. 

4. A disk chanoer as claimed in claim 1, ti~ when 

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

plurality of 

position. 

carriages said disk driving 

5. A disk cha_nger as claimed in claim i .. 1z.= when 

said tray iis at said disk accommodatinq position, a space 

correapond~ng to at least one carr~age is provided at one of 

&aid di.Bk acC01111110daUn9 posiU.on~aid disk driv.ing position. 

6. A disk changer as claimed in claim 1, .t:n wll:tcli said 
~~ 

carriage movinq mechanism includes; 

teeth protruded from a side of said carriaqe,A:ft a..cih a 

ma.nae~ ~~a~ aaid teQta •re perpe'1d.1c~lar ta saia ea~r~a1:('and 

ara arranged at predetermin~d intervals, each of said teeth 
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6 having a flange at the end, 

7 a pin gear having pins extended substantially in 

8 parallel with the direction of .protrusion of said teeth and are 

g engaged with said teeth, each of said pins havinq a flange at 

10 the end, and 

11 said flanges ~£ said teeth, and said flanqe of said 

12 pins of said pin gear prevent said teeth and said pins from 

13 being unintentionally disengaqed from each other. 

l 7. 
~~ 

A disk chanqer as claimed in cl.aim 6, f,.a whieJ' said 

z flange of each of said teeth, and said f lanqe 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 

s abutment surfaces is sloped in su~h a manner that said f langaa 

6 is gradually smaller in thickngss to~ardg tha outor edge. 

l 8. 
~ 

A disk chanqer as claimed in claim 1,14-R vhiti} said 

2 disk changer has t.h:ree carriages, ea.id t.ray accomm1;1dat•• two of 

3 said three carriages, and reciprocates between said disk take-

~ out position ou~side sa~d disk changer and said disk 

S accommodating position inside said disk chapqer. 

1 

2 

3 

9. 
~ 

A disk changer as claimed in claim. 8 1 )n whiepl when 

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

carriage is ~~aa~ at said disk drivinq position, 

f(Q.c.er/ 
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l 10. .A disk changer as claim~d in claim 8, i:Jt which when 

1 aaid tray is at said disk accommodatinq position, a space 

3 correspondinq to at least one carriage is p~ovided at the disk 

4 accommodating position and at the disk drivinq position. 

ii1li1illiiiliT 


