SPECI FI CATI ON DI SC CHANGER Fi el d of the Invention The pr‘éseﬁt~'i‘ny'émi“qn~5
relates to a disc changer in which a plurality of discs are:lbaded:and :
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recordlng/reproductlon Background of the Invention A disc changer of this
kind uses a plurality of subtrays aspkergieateon and the subtray is shaped
to house both 8 and 12 cm CDc. To prevent discs fromslipping out fromthe
subtray, the pitch of shelves in the stocker on which the plurality of
subtrays are housed is reduced to reduce the gap between the subtrays. Wth
t he conventional disc slip-out preveascocHmGE®R] for di sc changers,
however, discs housed in the stocker may slip out from subtrays due to the
war page or distortion of the subtrays. It is an object of this invention to
provi de an inexpensive and high-quality disc changer by inserting a
pluralityFbéldpatethealdvensdonaround a pair of spindles without the need
for a stocker and a plurality of subtrays. Di sclosure of the Invention To
achi eve thi s obhecpresenti nneenitdons eeladesh tion aClddisn thangenliist wiariyea
in which a plurality of discs are | oaded and

plurality of discs are loaded and which selects an arbitrary

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

Background of the Invention

A disc changer of this kind uses a plurality of subtrays
and a stocker, and the subtray is shaped to house both 8 and 12
cm CDc. To prevent discs from slipping out from the subtray,
the pitch of shelves in the stocker on which the plurality of
subtrays are housed is reduced to reduce the gap between the
subtrays.

With the conventional disc slip-out prevention method for
disc changers, however, discs housed in the stocker may slip
out from subtrays due to the warpage or distortion of the
subtrays.

It is an object of this invention to provide an
inexpensive and high-quality disc changer by inserting a
plurality of spacers and discs around a pair of spindles

without the need for a stocker and a plurality of subtrays.

Disclosure of the Invention
To achieve this object, the invention set forth in Claim 1

is a disc changer in which a plurality of discs are loaded and
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whi ch sel ects any one of the plurality of discs for sound ~% = "v: " "-«"7. <&
recordi ng/ reproduction, characterized in that the disc ichangef comnprises:a
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of spindles using a holding claw, a vertical drive neans for driving the
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plurality o spacers; a spindle drive neans

f dri vi ) . . i h a2l i
or dri v'f%]ég%ﬂg,rbgﬁggo&ha%aﬁégggggg;cags! 2eACHHARAN IR Widld hafilger

spacers w an upper orizontal transfer neans

transt ef 14 oL 6ol 2CaTHBPRRT A¥ngNmBaRUDELSY detaddbly HELATY S [ Or

cl anpi ng c at a sound rec I ng/ reproduction pdsition; "and a di sc

presser gﬁaﬂﬁaifﬁ%péfvgﬁééagstbﬁ §|FEiQUbeEpﬁB@M@ssﬁdmﬂﬁyé|Hbrﬂl r

occurrin en t di sc  changer perfornms an Operation on both spindles; and

a spacer dpi@chieps-pieyenikedemains! ¢brPueueinign & eheparay i AReei ng
detached fromthe | ower spindle when the |ower spindle is el evated or

| overed. ¥epOidaNdaipetBioni BBt BB itealryC posdriivhsTEYYS tan drive
the plurality of spacers supported by the disc holding neans, in the

vertical giipgiiep 68 a¢kest hald Bgethe b'lﬁrldlliltgl iolfy splacdirags ahelpiddle
t hese spacers, the spindle drive neans can then drive the holding claw from

the di sc,dgivetheahsr Egentiglivingnsher hogdingc@lawheo enyesfecraridie sel ect ed
disc to the sound recordi ng/reproduction position while supporting it with

t he subt ra@yserdi€gdi shecpiapaltagsofhepaceaspsittihe andarfxionr raed upipex at t he

sound recordi ng/ reproduction position. In addition, the disc presser neans

can prevespindbegi achbrhpontal transfer means for transferring the disc
supported on a subtraj; a disc clamp means for clamping the
disc at a sound recording/reproduction position; and a disc
presser means for preventing the slip-out of the disc from the
spacer occurring when the disc changer performs an operation on
both spindles; and a spacer detachment prevention means for
preventing the spacer from being detached from the lower
spindle when the lower spindle is elevated or lowered.

According to this inveﬂtion, the vertical drive means can

drive the plurality of spacers supported by the disc holding
means, in the vertical direction to select any one of the
plurality of discs held by these spacers, the spindle drive
means can thén drive the holding claw from the disc, and the
horizontal transfer means can then transfer the selected disc‘
to the sound recording/reproduction position while supporting
it with the subtray. The disc clamp méans then clamps the
transferred disc at the sound recording/reproduction position.

In addition, the disc presser means can prevent the disc from

slipping out from the spacer installed on both spindles and the
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sl*i pping out fromthe spacer installed on both spindles and:thé:=2--""5 -:
spacer detachnent prevention nmeans can prevent the spacer: fron1sl1ppthg Dut
fromthe lower spindle. The invention set forth in daim27is a di'sc ™~

chianger according to aim1 wherein the hol ding claw provi ded on the upper

spi ndl e %géé rdaéﬁaéﬂigéhﬂ V\Eﬁfg@@ﬁtiﬁn %%%%‘é"negﬂ%éd%t eﬂfeatégaﬂ:@r Cf¥ cSin

section t I'S presse the Tower spindle wth a claw portion

that hol dgj} lﬁgagﬁf @gohh%hépﬂéheipbﬁéhaleTh'5 means enabl es the spacer
and disc to | d stably and reliably and all ows the spacer to pass

vertically al opgeb®hefiRibd 8&tb¥olensiingciadmc2avisper dige @hdryehol di ng
claw i nside the upper spindle when the | ower spindle is pressed upward. The

i nvent i ona¢é@drdiflgStopcashr 1nwheseiat ther holding ailaws provd déid o targer
according to Caim1l wherein the nmeans for pressing the disc has an upper

el evat i nguppért esphnfil eaofbehexpgdsdetioddd ngonicanst de manufasyemdd dy anount

above a | ower elevating table fornmed in the vertical drive neans, and a

di sc presiptegpatingpaovotedsenttiiba bhiatormss pressedofupwarduiyyerthse dwataemg

tabl e presses the spacer and disc installed on both spindles. This neans

can prevespindbedwithf aoalewi pprtjgoouthatoholds the spacer on the upper
spindle.

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

The invention for a disc presser means set forth in Claim
3 is a disc changer according to Claim 1 wherein the means for
pressing the disc has an upper elevating table that can be
expanded and contracted for a specified amount above a lower
elevating table formed in the vertical drive means, and a disc
presser spring provided on the bottom surface of the upper
elevating table presses the spacer and disc installed on both
spindles.

This means can prevent the disc from slipping out from the
spacer by pressing the disc. With this means, in addition, the
disc can be held horizontally and even when the disc changer is
tilted, the spacer can be moved downward smoothly.

The invention for a disc presser means set forth in Claim

4 is a disc changer according to Claim 1 wherein the disc

presser means uses a disc presser spring disposed between a



spacer by pressing the disc. Wth this neans, in additi:0n, -the disSe-can-be

forth in daim4 is a disc changer according to Claim1 wherein the disc
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spacer OCRENIPRL PLaMCHY kPRI HBABALS RrohOkhl Bpaled W INdIRIHG LHAALRS
according to alm 1l where t he spacer detachnent prevention rfeans
i ncludes gogeianbaeNy.prevention claw that can vertically slide for a

specified anmount, on a |ower central shaft provided in the |lower spindle in

the spindle driye IR®BALiSAI Hodchagpaeelr Aetwehimedt Pravdmiivn erraisaidty
pressed upward by a conpression spring to protrude.fromthe outer

ci rcunf er eogehoint O2alimwer ispandlieci ehander hecpraiagf toh€luiacar whearein
slipping out fromthe | ower spindle, and wherein when the | ower central
shaft is thesspacepwdetiachmentpprevention meansectiaciimdes @r debadhmend] aw i s
pressed downward by the | ower end of the upper spindle to cause a cl aw
portion tpréeenbhsnaclay tbatacasdventdcaldyl shdde for a specified

amount, on a lower central shaft provided in the lower spindle
in the spindle drive means, said detachment prevention claw
being constantly pressed upward by a compression spring to
protrude from the outer circumference of the lower spindle in
order to prevent the spacer from slipping out from the lower
spindle, and wherein when the lower central shaft is pressed _
upward, the upper end of the detachment prevention claw is
pressed downward by the lower end of the upper spindle to cause
a claw portion to be constantly retracted into the lower
spindle, and thus housing the detachment prevention claw in the
lower spindle allows the spacer to smoothly pass between the
lower and upper spindles so that arbitrary positions can be
selected for a plurality of discs held by a plurality of
spacers using the vertical drive means.

The invention for a spacer detachment prevention means set
forth in Claim 6 is a disc changer according to Claim 1 wherein
the spacer detachment prevention means includes a detachment
prevention claw that can vertically slide for a specified
amount, inside the lower spindle in the spindle drive means,

and the detachment prevention claw being constantly pressed
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spi ndl e, and thus housing the detachnent prevention clawijn:the-Lower - -:
spindle allows the spacer to snmoothly pass between the:l ower and upper :

spindl es so that arbitrary positions can be selected for a plurality of
di"scs held by a plurality of spacers using the vertical drive neans. The
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upwar d by conpressi on g to protrude fromthe outer circunference of

the | overygehnghe i8wakd8hiha1R %eprebbods RipvRird,’ AMdDwiRRirdl-prdssddm t he .
| ower spindle, and wherein when the |l ower spindle is pressed upward, a

downwar d-giéééeﬂnptﬁéedéﬂabhﬁeﬁet pelrent ipne\caaw ds Pragsed [Mowatedd by
downward by the | ower end of the upper spindle to cause a claw portion to

be retracthd i6wert 8adl efethepuppes, spindleltongavisd ke clewagurtiion to
prevention claw in the lower spindle allow ng the spacer to snoothly pass

bet ween tbe reteacted ilipper the ldwer spinkdte,arthie housimgsiofi dhe can be

selected for a plurality of discs held by a plurality of spacers using the

verti cal detachmeahsprevention claw in the lower spindle allowing the
spacer to smoothly pass between the lower and upper spindles so
that arbitrary positions can be selected for a plurality of
discs held by a plurality of spacers using the vertical drive
means. | |

The invention for a spacer detachment prevention means set
forth in Claim 7 is a disc changer according to Claim 6 wherein
the detachment prevention claw is elastic and wherein a
plurality of claw portions the tip of which enters and exits
the lower spindle and the downward-pressed piece that presses
the claw portions downward are integrated together in the lower
bart of the detachment prevention claw.

The invention set forth in Claim 8 is a disc changer
according to Claim 1 wherein the sound recording/reproduction
position lies in the front of the mechanical base, whereas a
disc housing position that is centered at the spindle lies in
the rear of the mechanical base.

The invention set forth in Claim 9 is the configuration of
the basic configuration according to Claim 1 with the following

configuration added thereto. This invention is a disc changer

further including a transfer switching means operative during



The invention for a spacer detachment prevention neans et -forth:in-Craim 7
is a disc changer according to Claim®6 wherein the detachivent:ptevention:
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clawis elastic and wherein a plurality of claw portions the tip of which
enters and exits the | ower spindle and the downward-pressed piece that

art of 1 hRrEse SR PYBESa et off 6] B8 arBA°ERF sl rkhinactEle,
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recordin on postiton Ires in the front o e nmechani cal base,
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iguration ad ere Is invention is a disc changer

further i [ i ' ' ' 5
u 'Mﬁ'% grr%&ij@gﬁ cRY! igﬁggg{a BfaﬁﬁeOBﬁééérﬁesdﬁbbEﬁed by bolhe

sound recor g 0 Isc for swtching the presence of

transfer gfs fdgedl s | gn A PLbaEIOA N BELIRCHehlS ebangBsetivagyher di sc and

the reno and change of the disc being sound recorded or reproduced, a

by bot h Sy e e e e B Lo B e et ing
positively preventing
the disc dppraBés Mdd OO UbxEEPHal heibPaEebnOgeherited when the disc
changer body is moved.

According to this invention, during the sound recording/
reproduction of a disc, the transfer switching means can switch
the presence of the transfer of the disc to distinguish between
the change of another disc and the removal and change of the
disc being sound recorded or reproduced, and the disc pitch
reduction means can reduce the height of the spacers supported
by both spindles. 1In addition, not only the disc presser means
but also the elevation return means serves to reliably prevent
‘the disc from slipping out from the spacer installed on both
spindles.

The invention for an elevation return means set forth in
Claim 10 is a disc changer according to Claim 9 wherein once
the disc changer has finished performing an operation on both
spindles, the elevation return means rotates the lower spindle
to elevate the lower elevating table, moving the spacer and
disc on the lower spindle onto the upper spindle so that they

are sandwiched between the upper elevating table and the upper

spindle.



spindl es due to external vibration generated when the di st ‘changer :bo
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moved. According to this invention, during the sound recofding/ -

reproduction of a disc, the transfer switching means can switch the
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presence of the transfer of the disc to distinguish between the change of

anot her di sc_apfys NiekfE™uah gafagbanoena’ sbheed! a6adEhaIasaudokSRRRled or

r epr oduced, feducti on neans can reduce t e
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means bu evation return neans serves t

I ably “prevent the
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i nvention for an elevation return neans set forth in daim10 is

a disc

changer agg®r€h NéxterkdBi Vibrabessi geneeatblicwlenc thbadgee bharger Hody
perform ng an operation on both spindles, the elevation return nmeans

rotates tie moved.spindle to elevate the |ower elevating table,
spacer and disc on the |ower spindle onto the upper spindle sot
are sandwi ched between the upper elevating table and the upper s
Thi s means can sandw ch the spacer and the disc between the uppe
t abl e andrief upescr sptioheof othesbravihysprevent disc fromslip
fromthe spacer on both spindles

FIG. 1 is a perspective view of the appearance of

changer according to an embodiment of this invention;

nmovi ng the
hat they
pi ndl e. -6-
r elevating
pi ng out

a disc

FIG. 2 is a partly cut perspective view of the appearance

of an input section (a mechanical section) of the disc

- according to the embodiment of this invention;

changer

FIG. 3 shows a drive section of the disc changer according

to the embodiment of this invention, wherein (A) is a partial

cross sectional plan view, (B) a side view, and (C) a cross

sectional front view;

FIG. 4 shows a subtray and a main tray of the disc changer

according to the embodiment of this invention, wherein

(A) is a

plan view, (B) a side view, and (C) a cross sectional front

view;

FIG. 5 is a partial cross sectional plan view showing the

main tray of the disc changer according to the embodiment of

this invention in which the main tray has been drawn out to

change a disc;

FIG. 6 is a partial cross sectional side view showing the

main tray of the disc changer according to the embodiment of

this invention in which the main tray has been drawn out to

change the disc;



due to external vibration generated when the disc chargér; bady s noved.::
Brief Description of the Drawings FIG 1 is a perspective view of "the
appear ance of a disc changer according to an enbodi ment “of this invéntion;
FIFG 2 is a partly cut perspective view of the appearance of an input

section (a nec iC L%%ﬁ%f%ﬁgé%?%fégfoﬂgiCffggeggieﬁcgﬁBQhﬂgfEteé@%%az

enbodi nent of i ve sectlon

par el %f;&déf;%#% AtSsranet gf”ﬁf%{@r&?h?de%?&% Bt e ©
S oral bl 1dh otk (hfen cROONEIR PURK! Us7BECA BRaln bBY ®o Chitnec

changer a% g to the enbo IS Invention, wherein (A IS a
pl an VIGW& BXi si de view, and (C a cross sectional front view, FIG 5 is
a partial tF0ss Skcti onal plan view showing the main tray of the disc

changer accordppg tg jhe, eg?ﬁéi&fn&reést Qleéth.B.‘dﬁmt veRw Bhokiel the miih
tray has been drawn out to change a disc; FIG Is a partial cross

o o et ecchidtog g Ssthen, o e |
to changej 4{éntiéf’ in’which the main tray has entered the body;
| FIG. 9 is a partial cross sectional view showing the main
tray of the disc changer according to the embodiment of this
invention in which the main tray has entered the body;

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

FIG. 11 is a partial cross sectional side view showing the

. subtray of the disc changer according to the embodiment of this
invention in which the subtray has transferréd the disc to a
sound recording/reproduction position for sound recording/
reproduction;

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

FIG. 13 is a partial cross sectional side view of the disc

changer according to the embodiment of this invention in which

the disc is changed during sound recording/reproduction;



FIFG 7 is a cross sectional front view showing the maintray of -the -disc:

changer according to the embodinent of this invention in Whitch theimain
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tray has been drawn out to change the disc; FIG 8 is a partial cross
séctional view showing the main tray of the disc changer accordlng to the

enbodi nent  of %?és 1QV§Qt50Ea¥91§@'Egokgesgﬁkﬂoh gﬁ ah Tl Ot Hﬂﬂ*gﬂ§¥éc

FIG 9 is a parfral Cross s I onal view show n main tray of th

changer a&ﬁ&ﬁgéggaﬁeoﬁéEg?S”EBdtﬂéném%dﬁﬁbiﬂ BfeRNIBN iy eftich P WHRldh

tray has ente G 10 1s a partial cross sectional plan view

showi ng ! pesyPLE A1 Oel BAsdiSANE IAGIBDURAC Redording /raprddediian of this

I nvention 1n I ch the su tray has transferred the to a soun

recordi ng/ reprpggct j §n;gogi Fh%lﬁ?rci%gd seRtqbfaNd/s i gRP AL IO hd Iddsdl 1
is a partial cross sectional side view showi ng the subtray of the disc

changer aggrRhgeP ga&eokaingnhedtﬁenbm%dm@ﬂ ¥ RhigN inventiioh tike whildn ay
has transferred the disc fo a sound recordi ng/ reproduction position for -

sound recghdi Q9scr €8" pdliehkeq; ditkEngléounda reedirddngyreprodweitiong pl an
view of the disc changer according to the enbodi nent of this invention in

whi ch the di scrig.chgngedadeirbsg sedtdonhadoriond/ vdewodfctithendislkG 13 is a
partial cross sectional side view of the disc changer according to the

embodi nenghahgéhi acebydihgotioi fhehembodlimetits ofi £hdlsaigeénticnnd s athigdth
recordi ng/ reproducti on;
a spacer returns to its origin to house the disc on a center
spindle;

FIG. 17 is a cross sectional front view 6f the disc
changer according to the embodiment of this invention in which
the disc has not been housed on the center spindle yet;

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

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

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

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

FIG. 22 is a cross sectional front view of the disc

changer according to the embodiment of this invention



8- FIG 14 is a partial cross sectional plan view of the dis¢c changer

si'de view of the disc changer according to the enbodi nent of this invention

i n which ¢ | | I dHg i : ' t 59R; 16
o or ok CulyPEebio £ ROCRRL KoL "PrEOURL 1h] BhE, BBACER SRR b1%ppTs

enbodi Moy 0y hdh Sa | WGEET SPind1BNIE M Buapaagr Teturns Lo Ifs origin to
€,

house the disC on a center spin FIG 17 is a cross sectional front view

of the disc chapger,aceordi 8gok8 ket 8RRY FRBALOVib £ B¥@Niee i n whi ch

o
t he di sc has not been %oused on t%e center spindle yet; FIG 18 is a cross

sect | onal o air V&b Pl hYCe ! EheCORBORINARECDE! M 150 ihbeneibadi ment of
this invention 1n which the disc has been housed on the center spindle;

FIG 19 i5 PustPseingChi REBhol" 08 ps'reweﬁiihaetﬁésepaba@gﬁoﬁcgmi&?mgt 0
t he enbodi ment of this invention in which thé renoval of the disc fromthe

center sphydlwhés €harioderFhfindfei 6fatheOBpatett ignealleiatet;vi ew of the
di sc changer according to the enbodinent of this invention in which the

disc is being ypapved {504 péespestevespiedl 6f the appearancer ofs anecti onal
front view of the disc

input section (a mechanical section) of a disc changer

according to a second embodiment of this invention;

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

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

FIG. 27 is a perspective view of the lower spindle of the

disc changer according to the second embodiment of this

invention.

Description of the Embodiments

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

In FIG. 1, reference numeral 1 designates a front panel
mounted on a bottom plate 2, and a front surface includes No.
keys 3, open close knob 4, start stop knob 5, a power button 6,
and a display section 7. Reference numeral 8 denotes an outer
case that covers a disc changer according to this invention,

and 9 is an insulator provided on the bottom plate 2.
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changer according to the enbodi ment of this invention in whiich the:disc-is
housed on the center spindle; FIG 22 is a cross sectional front Vicew of:

............

:Ilustratlng a nefhod for preventing the spacer fromslipping out when a
ower [ H§&

i o chafghersries dARETat (18 HiEisvE A JRHITER bR Ehat (RbEFHAREErbH®,
reted { Un USAEH b LI é@?gﬁtgxg{ 9B 2hé PPL NREEEruhel hitfiekayeiispi ndl e

of the spac evat'ed; a perspective view o e appear ance

of an in ) dihsC a rdphgot 0 a
second e% d’sﬁg‘% of ta%":iﬁs‘ﬁfh%ent I on; Iﬂé] 3@5'?%1abga}:!tilga@gg?oggagega gﬁal

view of tdy ‘%i?fk‘r‘k?r P& th-o h&n&esﬂnﬂhszehowaﬁah el aike 12
|nvent|on |n mhlch a oﬁ%r §%§n e hasﬁbeen | owered; FIG g is a parti al
cross sedL e £Y4 |§f gr@nger according to the second enbodi nent
of this |nvent|on I n ﬁ% spi ndl e has been elevated; and FIG 27

the second erbadi " 8% %‘E‘?? PiesterRcbondher i dhsgesboascs, aocord 1a to
mechanical base mounted on the bottom plate 2, and the main
tray 10 has been guided to the mechanical base 13 so as to be
moved in arrow direction o - B. Reference numerals 14 and 15
indicate elevating cams, which have been guided to the
mechanical base 13 so as to be moved in.arrow direction o - B,
cam grooves 14b and 15b are formed in the elevating cams 14 and
15, respectively.

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

The configuration of the spindle drive means is described
below.

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

A lower spindle 19 is journaled to the lower central shaft

18 as a vertical drive means. A threaded portion 19a is formed

- 11 -



A-di sc changer that exenplifies one embodi ment of this jnyentton:ig~- = -°
described below with reference to FIGS. 1 to 23. In FIG_d, réferénice” :

numeral 1 designates a front panel nounted on a bottomplate“Z~ and ‘a front
surface includes No. keys 3, open close knob 4, start stop knob 5, a power

button‘io&”Ehéi&uégiaalf &ﬁfgﬂezcengeﬁﬁaCfoggﬁeeahtﬁageeas% agau%er

case that covers an €r _accor I nven anid

i nsul at or g #&#5%?ray @%g Qtfﬁgﬁgéaﬁﬁr@he 18Qer arBeEﬁé§QBEGHU%ﬁ@w

i ndi cat es? t pro om an open la 1nt front plane

a 1o %n arry gﬁgégg%gftﬁcéfb?errf Qéﬁrcéﬂwﬁ_ iR Bl

tray 10 t Irection a - a changed di sc

12 has be:&‘éb é:ﬁtﬂ Sef18Ur &nd! Ené! @rtzcamddﬁwée&@aﬁnge eHgages &d

denotes a mechani cal base nbunted on t he bottomplaté 2, and the main tray
10 has beﬁ&&ﬂh&&ﬂaw R%Q r"BEheRatals bﬁéeaéédsaneﬁ 2 i98n"ByeeneN mditoRW

direction a - [err] ference nunerals 14 and 15 indicate el evating cans,

whi ch haVﬁl@@eéh&bﬂﬂeijoﬁﬁn&t'éd neshenkCRbcRantca? BAsas18Q bereredcen arrow
direction a - [err], Camgrooves 14b and 15b are fornmed in the elevating

cans 14 afghdfal r£5 neshbre Ya eteieaterasdgrdatedfibn swhiethz@hbe! cointe
gear journaled to the nechanical base 13 and rotated by a notor (not

shown). the number of rotations of the vertical drive gear 20.

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

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

The configuration of a disc clamp means is then described.

Reference numeral 28 designates a sound recording/
reproduction device for the disc 12 that is driven to be
elevated and lowered in direction o - B by cam portions 29a,

30a of a pair of stepped cams 29, 30 configured to be moved

- 12 -



The horizontal drive gear 16 engages a gear portion |Oa of the main-t{ray:

...........

drive the trays 10 and 11 and the cam 14 in arrow direction a - [err]. The

conf i gur %é@ry? f%li? glgé@flgr%g%? ;i%ge nfgnigg érgg Cgiggggtqghgy R eRice

nuner al g aspin ase con ure e nov In the verti cal

direct | 0Bt PPed UMGUAPLY *Srdflredol niildrd)! 81CHeRBRELAL Hofillectin

provi ded € Spi ase a S center. ower spindle I's Jodrnal ed

to the l3?%%%&3?6%%£?§29fEo&ﬁnﬁieﬁ ¥ rihéakeg?iFﬁg%ﬁéﬂSofAth@rﬁé@%ﬁnﬁﬁkﬂj0”

19a is f oufer circunference o ower central shaft, and

a gear pogiion 398, g f{dearfsg eatae§d' eneqiPactibhekeah., ahlde oaedenROE on

19b engages a vertical drive gear 20 journaled to the nechani cal base 13,

and the v éi&aﬁnééi:%@ggﬁfataoisnaﬁgsgeanw&ah_etﬁad's%g,paa%a&l 20h @i tihs

r ot at ed en driven e notor (not “shown) journaled to the mechanica

base 13. b cSENES Wéﬂ?agéddﬁﬂﬁheﬁhé ¥eeppeal chfiedodebethia®n the tch that
counts the nunber of rotafions of the vertical drive gear 20. Reference

numer al  Zgovéfb et 68 BhkO¥REpBLAVahinNgot 3Rl aikavtisnact br gaded portion 23a
engagi ng the threaded portion 19a of the |lower spindle 19 and configured to
be verti cgtansmiP¥eéd to the stepped cam 30.
Reference numeral 32 denotes a hook journaled to a bracket
33 from the stepped cam 29 so as to be rotated for a specified
amount. The hook 32 is configured to be rotetionally returned
in direction and pressed in direction & by a spring 34 and to
engage a protruding portion l4c formed in the rear portion of
the elevating cam 14 in order to drive the stepped cam 29 in
direction o - B. Reference numeral 35 is a disc clamper for
the sound recording/reproduction device 28 that is supported on
a clamper meunting plate 36 provided on the rear portion of the
mechanical base 13 in such a way that there is a specified
amount of gap between the device 28 and the clamper 35.
In the spindle drive means, 37 is an elevating connecting
plate rotatably journaled to the center of the mechanical base
13 so as to be rotated in direction k - A, and one end of the
connecting plate is engaged with the elevating cam 14 with the
other end engaged with the elevating cam 15 so that the
movement of the elevating cam 14 in direction o - B is
transmitted to the elevating cam 15.
The configuration of a disc pitch reduction means is then

described.
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- -

in arrow directiony - [err] when the |lower spindle 19 is:rotated. :- :
Ref erence nuneral 24 denotes an upper elevating table having a veifieal -,
l ong hole 24a with which the shaft 23b of the [ower elevating tabie 23 is
engaged so that the table can slide in arrowdirectiony - [err]. Reference

I o
m{“;t f‘ﬂgzﬁl ot el BaFEPTT AoRRanA0E heedlEE b8 neddit o aﬁbﬁgé”xf‘aafrd
Wi

Zgindlge2£8§§r5ﬁgzgg%§kﬁ§ss o%ggﬂénglggaWh%ﬁgﬁi g:?ﬁgn%ﬂ}QBhe holdlng cl aw
ci rcunt or SREETER TRR 8%82%%%3#&“? F#%m%;ﬁn?%éﬁ‘i S e o

means i s éggg] ggﬁq:h Rgf {neaci ni%ﬁ%gzge@%i'o@ﬁqtle% & S Qip¥bw ecor di ng/

r epr oduct eV|ce |sc that riven to be el evated and

| over ed 'Hlﬁéég%'gg{)ég {:}1 th%e‘sé]:tmﬁn%ammorah'do'iicz%%pa'i%élf frdifidacH

st epped cans |gure to be noved - behi nd the nechani ca

base 13 '81: FOWydLi 9851 9dY ankCh’ bofn@ctdofPadid ictth B WNlexdiefn ence
nuner al enotes a connectlng plate rotatably journaled to the rear

portion Oaliaétﬂsﬁhém-c@ uhdee® 43specifild Rmouditaior fiorgdsection K
-[err], and one end of the connecting plate is engaged with the stepped cam

29 with the otpge esfregazaedon b the MogipenhtEAmtidmsEdaledie is
described below.

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

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

One protruding portion 10c is formed on the bottom surface
of the main tray 10. Two protruding portions 1lh and 11i are

formed on the bottom surface of the subtray 1l1.

- 14 -



noverment of the stepped cam 29 in direction a - [err] is transn:tted to-the
st epped cam 30. Reference nuneral 32 denotes a hook joutnal €d-t6 a:bracket

vvvvvvvvvvv

33 fromthe stepped cam 29 so as to be rotated for a specified ampunt. The
hook 32 is configured to be rotationally returned in dlrectlon and pressed

0 direction Gubyea SRCI 0003408001 8nE"ER08 RoPIOLANINNG AREIRN pkdn Of e

In the rear por cam 14 in or r ve the stepped

cam 29 'QC%%‘E@%?‘?@ lggp?iégufcl{m@s Eéi“ﬁ‘figg”ﬁéﬁk 38, s1avilic g,agﬁk%ﬁp% for

t he soun I on device i 5 dupporte a cl arper

mount i ng pl Pigy! 48 Sdptay’ §2) BAE! begfegukael%ceffmc@@ nAiGeht | N

such a way t at t ere’is a speci dnmount o bet ween the device 28

and the c I 3 lgQV i
connectiﬁ% pl t%é?%?%ﬁgbﬁsrfggﬁﬁa FgetEgéggﬁ?eﬁogﬁlﬁﬁégggbhan??ﬁ base

13 so as A&P@awﬁgtgﬂeéa ﬂsresmcmhé helightl reaad.laagh& dpeftwiee® the

connecting plate 1| ngaged with the el evating cam1 h the other end

engaged Wshindle BAS¥aiT ngnaaﬁhéSséanahebcbbalﬁgyeeg&bdqhttlm detMatd @ cam
14 in direction a - [err] is transmitted to the elevating cam 15. The

confi gur ajr@nd@scribed CwithCRefe@efiteOBoN¥2ES.i 5 theougdsati.bed. - 13 -
In FIGS. 4 and 16, to reduce the height of a spacer 40 and

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

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

In this state, when the disc 12 is fed on the subtray 11
and the open close knob 4 is pressed, the horizontal drive gear
16 drives and transfers the main tray in arrow direction B

until the center of the subtray 11 and disc 12 is aligned with

- 15 =



thus the thickness of the disc changer, a 12 cm disc | oadi ng secti an I3 b of
the subtray is formed at a sonmewhat higher position thah an:8 cm dicse”  :

uuuuuuuuuuu

| oadi ng section 11 ¢ in arrow direction y, with the sections 11b and 11lc H
séparated from each other by slits 11d, and a connection 1le can be flexed

I n d'rECtHﬁgd%?%}éf % geio@eépgﬁ&fﬁggeﬂnggﬂgdﬁgsfQ?CQEngg cqaf | Qﬁﬁﬁﬁlon

of the hdﬁ neans I's describe 3 an
non- gear f&rﬁiéﬁs é qlge are fornmed on the gear portion 1l4a of the
el evating 'so as sengage the el evating cam 14 fromthe horizontal drive

gear 16. One ngﬂoggff Bgfafgntﬂgbngﬁ-ﬁaége oPBiblie1882bPehE @A ik0% @l the

mai n tray 10 cam I Sengage t ray 10 fromthe horizontal “drive

gear Uri$ef%§r€b fﬂQyﬁ§€i?gaglBfrihgnﬁo%lEon%QQ are veo geae Q% teag- gear

portlon 1 subtra sengage the subtray 11 fromthe

hor'ZontQﬁlégﬁqg?ﬁ@é%F16thgrgiﬁﬂghﬁﬂneoﬁbkeﬂﬁnlibc 449 thke mhanmedagn 1tohe

rear portion o evatl ng cam 1 dition, an activati ng piece 38

is journghedsddstRef §98£ra&1ﬁg0ﬁoe£lbhe1qbeu@ttna edevaeiay tamba4r dpat ed
for a specified anoun and a pressed portion 38a forned on the activating

pi ece 38 ASr&wngiAdEtYohopatboaaghyer ehel gedri pogtioat 1aa Wath] the a spring
39 so as to be parallel wth the protruding portions 14f, 14g. One

protrudi NgoPPréheAL 188ive &eafneq;ls ogthkeibgt withs th&anenchealre porition ay 10.

Two protruding portions 11h and 11i are fornmed on the bottom surface of the

subtray 1f4e. This operation drives the elevating cam 14 in arrow
direction B, while the movement of the main tray 10 in arrow
direction B is stopped by the non-gear portion 10b. Thus, when
the spindle base 17 is elevated in arrow direction y by the
elevating cam.14, the switch 51 is pressed by the elevating cam
14, which then stops its movement in arrow direction B, as
shown in FIGS. 8 and 9.

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

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

'Shortly before the non-gear portion 14d of the elevating
cam 14 is fed to the position of the horizontal drive gear 16
for disengégement, the pressed portion 38a of the activating
piece 38 presses the protruding portion 11h of the subtray 11
to press the subtray 11 in arrow direction B, thereby engaging

the gear portion lla of the subtray 11, which has been stopped

- 16 -



- <14 - Next, the stop positions of a horizontal transfer means: -“"..""..7". .:
consi sting of the horizontal drive gear 16, elevating cam 14,: main tray--10,-" :
and subtray 11, the configuration of the non-gear and prot rudi'hg “porti ons v =~
and the pressed portion 38a of the activating piece 38, and the hei ght

rel ati onghi p.,between the spind| e n h .

rﬁcor dihnam e %MT%‘?‘P%&f?ﬁ%mﬁ i;fé, dég%fl}l gg% %o?%ygg}:g%eﬁgév? oglgia&S.mS

t hr oug 1. FIGS. 5.t 0, | I gk sAqRi R tr sand

sEbt F\ ay % a??aﬁﬁ%nab%téﬁ%%fh]zi ?%‘Ign Pfo%ﬁﬁeﬁmfé{gﬁlg?r (B)\7V dig?'e%ta flgn a by
the hori zont [l r I hgy s ' t ql

dri velgnt%?”?h’o'?t li%gnv\%eﬁb% s%m@t%%vgg(.)&‘ﬁ&t Fs{:gggg,gﬁt-ﬁéaﬁopieglg%? gl q(EI)rb i've
gear e ﬁgg& t pa; of I Rit - e t ca
14 has b%}lﬁ% The e%’g‘% né%?r%ev %iferse{é??g%aa,gta%gét %gnn%%iagegr@fggﬁj {ﬁ igon "
l4e has dj ggngaged the el evating cam 14 fromthe horizontal drive gear 16.
Furthernore, the el evating cam 14 has | owered the spindle base 17 in arrow

[

direction [errﬂ%fﬁﬁhfﬁﬁiéﬁ_ £R8" 8ptRay! P1ei8dtihfsfa¥Ped in arrow
recording/ reproduction device 28 in arrow direction [err]. In addition, the
acti vati ng; ECforss | Stié e?f&Qrﬁ’diﬁ?e?Bfﬁibﬁdwﬂ 8¢’ thensdBeray the

mechani ca ase 13 to rotate agains he spring 39 in arrow direction K

presses the protruding portion 14f of the elevating cam 14 in

arrow direction B, and the non-gear portion llg of the subtray
11 stops the subtray 11. At the same time, the elevating cam

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

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

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

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

. once the sound recording/reproduction has been finished
and when the horizontal drive gear 16 drives the elevating cam
14 in arrow direction o, the protruding portion l4c of the
elevating cam 14 drives the recessed portion 32b of the hook 32

in arrow direction o. The protruding portion 32c of the hook

- 17 =



In this state, when the disc 12 is fed on the subtray 11 and:the-ppen. €l'ose. .:

knob 4 is pressed, the horizontal drive gear 16 drives and transfers the: -
main tray in arrow direction [err] until the center of the subtray 11 and*~*
disc 12 is aligned with - 15 - the center of the | ower and upper

1 8 9 hdend 4745040 FLSRanlod Y B, OB bppebr S o
o ve o0k dEriaind! SERRRIETRON. oEMEnE LN RRoB b h0C chbrty ™I T

dirECti0q?ié%é#aéﬁfgR@?ﬁep£8€r98§ﬁgBg?%i?gnliggwkzhthgeeﬁ%@h%ﬁﬁ loalll 14€

gear 16 star g e~ non-gear on 1 IS operation drives the

el evati nge oM ife! Peé‘é%&&‘ad%&fﬁ bf13h6" BE: £Hll hBokN3210V PR hoRl o, Ml n

tray 10 in arrow directron ferr] 1s stopped by the non-gear portion |0b.

Thus, mgﬁbi@fﬁ?i?ﬂ'esf bagé égﬁirétfhgvéﬁﬁd 1hnsabsgwr1@h't&9t LRBp% he m'&%m

el evati ng cam swtch IS pressed by the éelevating cam 14, I ch

then stoppyifsofONSGERY iR AFF6W diteetien LS''bhoztlghewtore Eh@s 8 and
9. In this case, the aCtivating piece 38 is rotated by the spring 39 in

arrow di r&edi20idn, | RoRédet| Obhet PPotPHAYnGCHOEEHBE 128 8¢UeheoR 1S EINPS

Is lowered in arrow direction [err].
cam 14 presses the protruding portion 11i of the subtray 11 in

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

In this case, the spindle case 17 has been lowered in
arrow direction 5, and the sound recording/reproduction device
28 has been lowered in arrow direction & by the stepped cam 29.

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

Then, when the elevating cam 14 is driven in direction «
by the horizontal drive gear 16, the spindle base 17 is lowered
in arrow direction &. ihe movement of the elevating cam 14 in

arrow direction o is stopped by the non-gear portion l4e but

- 18 -
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Next, when the horizontal drive gear 16 is rotated to drlve t-he efevatirg.=. .:
cam 14 in direction [err], the spindle base 17 is | owered by ‘t he el evati-png -~ :
cam 14 in arrow direction [err]. Shortly before the non-gear portion”14d of- -
the el evating cam14 is fed to the position of the horizontal drive gear 16

presses HSET ot baFREepHEE R Riht bR nERe e Ayl BihAde ALER .o
bty (OHeCRIERbE 2ol SRR 10" BEEERYSCRARILRGLIRALARA boBRio N ol B0 i

subtray 1 géar portion

wieh the J&%” 7PPLG 16] o308k ARrEBLILA"Y,h &lh‘i’:h%“g{aoppeé%gf[ 103 WHich

direction € nain t(ay 07s He "non-gear

portion 1%& S%Qébgdtgﬁ ?hgvﬁbbfgg§§g§$§tlﬁn§ﬁ% g%getm@p _ %dﬁygﬂcm

14d. Furtnher nor e Su I's trans rre I"n arrow di recti on

[err], th ¥E{r§t gﬁgkngsp%&' ¢4 Hlb ok rhlig r@ %L%El Mol hroRS Wk ddtady ¢ ruding

portion 1 evating cam 4 In arr Irection [err], and the

non- gear {?8?&{:881'141%9“ tilxg sﬁule&agylél ORRe! B8 stulray thl trils daesane

time, the efevating cam engage orlzontal drive gear 16 and is then

driven | Iﬂgﬁggzggtﬂgéeghgo 168 be ARsSBAWA kBrELER k0 adadulbirter ium ndl e
g cam14 in arrow direction y, and the

prOtrUd'nﬁypﬁﬁé'BﬂoéﬂﬁdgﬁgtBSrtlon 13a of the mechanical base 13, and
the protruding portion 11h of the subtray 11 passes through in
arrow direction o without contacting the pressed portion 38a.
As a result, the main tray 10, subtray 11, and disc 12 exit the
front panel 1 in arrow direction a for so as to change the disc
12, as shown in FIGS. 5 to 7.

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

In this case, the protruding portion 32c of the hook 32
passes through while being rotated in arrow direction x by the
slope 13d of the protruding portion i3c of the mechanical base

13, and engages a stopper portion 13e as shown in FIGS. 1 and

13.
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el-evating cam 14 presses a slope 32a at the tip of the hook 32 and éﬁgages“. .2

a recessed portion 32b while rotating the hook in arrow direction:K: Jhe: .°
stepped cam 29 is driven in arrow direction [err] and is stoppéd by the- =«
swWtch 52. In this case, the sound recordi ng/reproduction device 28 is

Surithed | om PR R 1B SRR, i e
Fecor di nFEBFERHE: gntAE bESHERARNY, BRF Lol e AR aiRealdactt K, the
fini shed 20dubeq LagcBon 390" B HREVRAIRASHLO Gy SRS Al cam 14
in arrowdrrectron [errJ, € protruding portion Tac ot the & evati ng cam

L4 vt ppeteaia0 A bbARa"ZeeBt it Ak RO LMY o8l 0 [erT).

The protru I's rotated i n arrow

direction %géeaggfahogieq’ggé_lﬁé e a8k U] rae A Ao ol 33 it sound

nechanica? e thereb engagl ng the protruding portion 14c of the

el evat | ngy gagkdnyPEbiBRuEIBASCITRE E18Fatq0bal19 4793 dEdvelhaon- gear

portion 1 _ vating cam 14 subsequentl’y stops the cam 14 from
movi ng '“affbﬁ“ﬂ@ké&%&bﬁ”q[ﬁPH]coSB@EhEésb%&QheﬂHaf%dﬂ%%é?'ﬂ%“an@PW%Mﬁf,

the protruding portion 14f of the el evating cam-14 presseS the protruding

portion lgja f1b[‘ﬁe?ﬁ@bé@lyléebarﬁitéac'fﬂr%h o Hilse am0adge driahaig zont al
e

drive gear 16 w
change another disc on both spindles 19, 25.

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

In the figures, when the protruding portion 1l4c of the
elevating cam 14 further presses the hook 32 in arrow direction
B, the protruding portion 32c of the hook 32 is detached from
the stopper portion 13e of the mechanical base 13 and moved
onto a tilted portion 13f to cause the protruding portion 32c
to leave the protruding portion 13c. The hook 32 is then
rotated in arrow direction A by the spring 39.

When the elevating cam 14 is then moved in arrow direction
‘o, the protruding portion l4c drives the recessed portion 32b
of the hook 32 in arrow direction o, and the protruding portion
32c of the hook 32, which is constantly pressed downward in
arrow direction 5 by the spring 34, passes over the protruding

portion 13c while pressing the tilted portion 13f of the

- 20 -
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gear portion 1la of the subtray 11, thereby allow ng the_subnfayvglzfgzbg.“: .
transferred in arrow direction [err] together with the disc kgs le these: -
case, the spindle case 17 has been |owered in arrow direction’®, "and-the -
sound recordi ng/ reproduction device 28 has been |owered in arrow direction

6 by the lﬁ#p ﬁ?% ' Sen
tra%sferrggepﬁﬁgfﬁg%%ree%%ﬁgr tglr’]eg% en%eiégn@eﬁ%#iﬁf%?sﬁ 12
approacheghbfp qanFaesef 1tohansevwar, and upper spindles 19 and 25 (see FIGS.
8 and 9), the protruding portion 11h of the subtray 11 presses the pressed

portion 38a of phiae copifivalratd ol o€ the idhaﬁ‘fg’é"%f“ﬁdf‘{tsd%rbl i tdeed Bhide

el evati ng cam 14 engages the horizontal gear” 16 an ven 1 n arrow

directi onspenallest 191, Chy eavdl ihe Widc Mati1SnS et {dhRIdGNll T | O
y, which i% t hen stoéped by t%i switch 51. T eﬁeﬁmhen t he elevat!hg cam 14
| s drivenspindieedirive helhs! 18 ARECZAVA with' ¢ difFente td'Frdd Nd¢ 111%?5.6
17 is lowered in arrow direction 6. The novenent of the elevating cam14 in
arrow dirgttion a is stopped by the non-gear portion 14e but - 18 - _
shortly before this operation, the protruding portion 14g of the elevating
cam 14 pressesTheecpn@iigusttationoblfi €he' @1 etatlidh Foithrd deald iy FHiY¥¢
direction a, and the main tray 10, which is stopped by the non-gear portion
| Ob, engadescrlhbedori Thet spacer 40 configured to be fitted on both

LN S S S G4

spindles 19 and 25 to support the disc is elevated up to the
origin of the spacer once one cycle of disc change operation
has been finished, that is, the spacer 40 of No. 0 is elevated
in arrow direction y by the lower elevating table 23 until it
engages the upper spindle 25 prior to resetting.

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

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

A lower central shaft 43 is fitted in the upper spindle 25

so as to slide in arrow direction vy - & for a specified amount,
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drive gear 16 and is then transferred in arrow direction a togét hér - Wi ttr. .=, _:

the subtray 11 and the disc 12. In this case, the activating piece 387 has _J
been rotated in arrow direction K by the protruding portion 13a of the =~ *%v>
mechani cal base 13, and the protruding portion 11h of the subtray 11 passes

a rosult, IRCERY, RoprarbiReochkl Nath ReTEgk 29 %%éaﬁ&%f§$%= Rsel sk

aresult, the min T tray 1 di'sc

in arrow gheegbiw@P 8ehPia$Oshsf 04§hea9§#ees @hscﬁil%fta% 4 1;512 é‘éjﬁ'e g

to 7. Next, the configuration o tranSter swtc

U o caenaseen s Gonifg, hoctdv-JEDIRY' BpEtag 3 2°r§§§#%§%% SEEA

spi ndl es £8rme& 6f ﬁﬁéngéﬂefﬂbQEHtoftﬁﬁe'ﬁﬂ&%ﬁeﬁégﬂa e 23 allows t

recordi ng/ reproduction of the disc 12, the e open c ose
knob 4 ar mﬁemtydofodawt56ftﬂahyezfraeof' ’Eﬁét hagd‘iﬁ@ i':iawswgtbhe

hori zontal drive gear 1 n arrow direction err e el evating cam 14 S

stopped byréteudsi £ebm58he! SutbiSceremrbbe EéOBEU€h89 é&'e Ad§e0hst he
hooEpBZ g%gses t hr ough mh?leubelng rotat ed Pn arrom1d|P tlonBﬂergf %y t he

sl ope 13dk@fhéle PhHotspaban POTbrophd38isE FFESSQEE“QT',CQE BASEn'3In PREs.
engages a stopper portion 13e as shown in GS. 1 and 13. 19
17, 20, and 22.

When the lower central shaft 18 is pressed upward in arrow
direction vy by the spindle base 17, a pressed portion 25c¢
formed above the slit 25a in the upper spindle 25 causes the
plurality of claw portions 27a to be housed inside the upper
spindle 25, thereby allowing the spacer 40 to pass along both
spindles 19, 25 in the vertical direction, as shown in FIGS.
l6, 18, 19, 21, and 23.

When the disc 12 is in its sound recording/reproduction
position as shown in FIGS. 10 and 11 and is returned to the
spacer No. 12 40 from the origin of the spacer shown in FIG.
16, the lower spindle 19 is rotated to lower with the upper and
lower elevating tables 24 and 23 until the top surface of.the
spacer No. 12 40 is flush with the top surface 19c of the lower
spindle 19, thereby determining the position of the disc.

Then, when the elevating cam 14 is driven in arrow
direction o, the spindle base 17 is lowered in arrow direction
8, and the holding claw 27 supports the disc presser 41 on the
upper spindle 25 as shown in FIG. 17. The disc 12 is then
transferred with the subtray 11 so that the center of the disc

12 is aligned with the center of both spindles 19, 25. The
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Waen the el evating cam 14 is subsequently driven in arrom1dirébthbn7[e{T] -

~~~~~ o -un.&

t he hook 32. The hook 32 renmins stopped and the sound
recordi ng/ reproduction device 28 is stopped from el evating in arrom1.

di rectiongy,Lo gg%gag%?osted hBACE]RALERPAdUoan q TRE I 4 e

Is driven 1n arr lrection [err cooperates wt esu nd

anot her  4rELTEELBERC X7 HGR %""%S*@ BRI gt 2 “‘%?eys‘*f%pen bl ose
knob 4, g égagbéﬁggg 53°Qs gaogﬁr?&%p 1@ . renove or change the disc 12

bei ng sound reco repro uc anothér, the elevating cam 14 |s

further drivengbgedi gget !I.Bﬁe?fs E.hﬁ;“i.’e[ qor liof MLl RS i% ith!
and 13, as shown in FIGS. 14 an In the tigures, when the prot

portion 14g ghet peraheyat hE&oﬁaH‘l%écft‘ibhh%g tBgRTHRY Witn e Iyt A dﬂf " om

direction [err], the protruding portion 3 he hook 32 Is detac

the stoppgs SRBWhORN1PEGO! 151€ TRCBARLCBhslaSenbs thAGKHLAd df‘tt‘hé"séﬁ
portion 13f to cause the protruding portion ’32c to leave the protruding

portion 18¢.cdhepBoglir8RerS rkAABelO #t eﬁel Qisk’ PWteh' e&dudtilo¥ meadds tike

spring 39. Wen the elevating cam 14 is then noved in arrow direction

[err], thesedotoudieg pRet cofindéeidyi ¥eetliba Naectschake’ When 838m Hidde
hook 32 in arrow direction [err], and the protruding portion 32c of the

hook 32, badbnygsseoctsoantly masnedldnmmrdzl emadiey dioaddniosecilon by

t he spring 34, passes over the protruding portion 13c while pressing the

tilted potibowhéflif aolowbe disc 12A raises the subtray 11 in arrow
direction v.

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

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

Next, when the spacer No. 12 for the disc 12 in the
condition shown in FIG. 21 is transferred to the sound
recording/reproduction position, a spacer No. 11 40 is aligned

with the upper end of the lower spindle 19 and the spindle base
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-.20 - mechani cal base 13 and then returns to its normal positiofi shHown '« -
in FIGS. 10 and 11. The configuration of the change of the diis¢ betweerr-: v

~~~~~ PPy -

both spindles 19, 25 using-the disc handling, vertical drive, ‘and splndle
drive neans is described with reference to FIGS. 16 to 21. The

30 cont | gt kP rr 5Y5%  eRdPuRReAr b BRI LESe kR 8 TRE bAGln, 1 p3ERCT!

i s el evat up to the origin of the spacer once one cycle of disc change
oper ation has been finished that is, the spacer 40 of No. O is elevated in

Sror i ol o SWihdfe! BUEC £7Y8'LREn| APLTLASiH Gkl 470889180 K}eﬁg

upper spindle 0 reset hi's™ pol n eac spacer

to No. 1%&@@&%&%&9@cfa.@S?ﬁrei@Q;{:égtﬁén?g{ge&:nl _d;ﬁange?sﬂaer d

as a disc presser neans ween om sur e po tlon of a gUI hol e
24b for the fgqer 1§pindle 25 fornmed in the upper elevating table 24 and a
di sc presser fitted on the upper spindle 25, and are sandw ched between

the top surfagﬁ%ﬁ ﬂﬁofg L R¥eI ok Vébiﬁ&léai?b9133réﬁﬂtbaet€' JowRirethy 41

to prevent a Ity of discs 12 romslipping out fromthe spacer 40.

The confipyyéti Sleviting é&ﬁfehﬁ’kdbﬁs gegen £sriBRB dpaeeirbad. ihnariew

figures, a plurality of “claw portions
direction &, as shown in FIG. 18.

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

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

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

FIGS. 22 and 23 shows the configuration of a spacer
detachment prevention means for preventing the spacer 40 from

slipping out from the top surface 19c of the lower spindle 19
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formed on the outer circunference of the holding claw 27 can:entef and- exitry <

a plurality of slits 25a forned in the outer circunference ofi tthe: upper", L
spindle 25. A lower central shaft 43 is fitted in the upper spindle 25 so™*""
as to slide in arrow directiony - [err] for a specified anount, - 21 -

dth I he b f;
and the {qHed 8! shiRgde Fandeckangd BRURIERANGDLLAN BRI
cIaw#openSS? Sgéé 66e eﬂﬂkg ﬁggtgghtlon formed on the | ower part of the
e

upper spin urallty of claw portions 27a of the hol ding

claw 27 to projr gﬁaéﬁﬁ r89bﬁ£18hr83%beg§”§ n%%gﬁ%%g %%e%fiﬂeﬂgnP 25 to

hol d t he spacer or t sc presser o and
22. \Wen 0 al, shaftyl S drepye ¢ an@w' on y
by the sp%%f y %ﬁggeggahabpressg ggFtngéggg Forned ove the S|It a in

the uppersﬁgfedig 8 Eéﬂé%ﬁn&ﬂﬁepkééébat YpWhrdl 3w H&&%b%ﬁ%n?@a abe housed

I nsi de the upper spindle eby al ng the spacer 40 to ass al ong

bot h Sp'nébﬁgré8s1gﬁ bprifg X6! thoebuder 8OprBRruAng PUtiBN"18E okd s,

19, 21, and 23. Wien the disc 12 is in its sound recording/reproduction
position pewehoventPal! ShartO18ndolprass hspaakauag9 b thawspRetiods 12

40 fromthe origin of the spacer shown in
45a, thereby allowing the tips 45b of the claws to protrude
from the outer circumferential portion of the lower spindle 19
in order to prevent the spacer 40 from slipping out from the
lower spindle 19. |

Once the lower spindle 19 has been pressed upward in arrow
direction y with the lower central shaft 18, the upper end 45c
of the detachment prevention claw 45 is pressed downward by a
pressing section 25b formed at the 1ower end of the upper
handle 25, and the plurality of claw portions 45a of the
detachment prevention claw 45 having the shape shown in FIG. 23
and made of a spring material leave the protruding portion 18a
of the lower central shaft 18 and are closed, allowing the
spacer 40 to pass between the upper and lower spindles 25 and
19 smoothly, as shown in FIG. 23, thereby the tip 45b of the
claw portions 45a being cbnstantly positioned inside the lower
spindle 19.

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

In FIG. 1, when the disc 12 on the subtray 11 is changed

and the open close knob 4 is pressed, the main tray 10 is moved
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16, the lower spindle 19 is rotated to | ower with the upper and l-ower’ - 7. .
el evating tables 24 and 23 until the top surface of the spacer No: 12: 40 |s
flush with the top surface 19c of the |ower spindle 19, thereby deternlﬁlng'
t he position of the disc. Then when the el evating cam 14 is driven in

arrow di ragtlonod etrlect hen gl gl enbase; 7piasl OBeLAd b SpROYodERCt i on

[err], arit ng ¢ 7 'suppor ISc presse e upper

spindl e ?%9¥n?%8t£}ﬁ§flzh?T?ﬁsg'fﬁ 1%25ilﬁﬂ SﬂsipﬁrﬁgnWbEh

subtray 1 e ce e disc 'S a the centeér of

both s | T- 2 [ e a

arrowglrec‘fE %ﬁ&n@?@e fgép%%ﬂl%n%ag 6w§gdgp%ﬁd% ?n%gcp %? %gﬁhoused

i nsi de t@?_ SRS H€|€égéle§l %ﬂf@ctﬂoﬁ'G- 18. Next the |l ower spindle 19
ed to drlve t 4

is rotat e spacer one prtch in arrom1d|rect|on y together

with the subt reye ]%1s€slﬁhf¥mfﬁftfe9 t%gnﬁgagwaslﬁaafrohhalkab%&aﬁ% ﬁa

t he spacer 40 can urther reduced I I sc pitch reduction neans

used to fﬁé”%ﬁé“%&ﬁﬂ@eféé&ﬁdfﬁ&?fgﬁrbéﬁcéQoﬁBstEbioﬁ 88 ghden! 9adiFies.
section | 1c flush wth the 12 Tm | oadi ng section Il b when a | ower disc

b iven PRSI A e iaNep uLante 89 1y SerasiaaCESSEL D o)
to protrugiee fd\iAd hecording/reproduction device 28 is also elevated to
clamp the disc 12 and starts sound recording/reproducing the
disc. When the open close knob 4 is then pressed again, the
disc 12 is transferred up to a disc change position by the main
tray 10 and the subtray 11, as shown in FIG. 1.

When a different No. key 3 and then the start stop knob 5
are pressed while the disc 12 is being sound recorded or
reproduced at the position in FIGS. 10 and 11, the disc 12 is
returned to its specified position on both spindles 19, 25 and
the newly specified disc on both spindles 19, 25 is transferred
-to the sound recording/reproduction position to start sound
recording/reproduction thereon. The spacer 40 is elevated and
return to its origin, as shown in FIG. 16. When no disc is
specified, "NO DISC" is displayed in a display section 7.

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

and moved to the disc change position shown in FIG. 1.
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outer circunference of the upper spindle 25 to hold the disc:12 ip = "r= e sl

conjunction with the spacer No. 12 40, as shown in FIG 20. The suhtray i1
is |owered and | eaves the disc 12 and the spacer No. 12 40 to separate‘fh€"
| ower spindle 19 fromthe upper spindle 25. The enpty subtray 11 is then

returned to t%éR“Eﬂer&%?édiiggéﬁépéﬁﬂfifékoﬂlp %' then égawgeqnaﬁtﬁh 0 and

11, while the Tower spin 'S sim eous rotate evate t

spacer 4£bﬁ@ﬁ &6l Eﬁo 2 iﬂsﬁéf@§é€greﬁﬁﬁoﬁe% &ﬁahggura%%?eqst ohu'3 d'on

origin own I n en the spacer or the disc 12

in the C%@tﬁlé)%lﬁglfé\g 1§1 Fb@ 21 is transferred to the sound

recordi ng/ r eproduction poSition, a spacer No. 11 40 is aligned with the

upper end of tfext OWehe SPhEFALiIdR g@gfébﬁeSPWHéhethés§OWe%3button1% 3%
driven and opened In arrow directi err] as shown in FIG 20. The spindle

base 17 igréd®dd 0tdVetatt S6aRW Qéesﬁamg/f Gb@oﬁﬁé%@.ohhg.shﬁbﬁb&&béhaw 27
i nsi de the upper spindle 25, as shown in . Furthernore, the | ower

spindl e 19 is 1Réapeet Obhe¥eh &hes! em@étetafﬁéunant &bl 2 i4BtoRMBePiNOGh for

the spacer 40 in arrow direction [err], as shown in FIG 18. The spindle

base 17 ikey®v®! edipenl &RPNRE. | Refi Beesi 8pebeflibd and pressed and the
open close knob 4 is then pressed, the specified disc 12 is
removed from betweeh both spindles 19, 25 and moved to the disc
change position shown in FIG. 1. When no disc is specified,
the empty subtray 11 is moved out.

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

Next, a second embodiment of this invention is described.
FIG. 24 is a perspective view of a disc changer according to
the second embodiment of this invention with part of an input
section (a mechanical section) removed. 1In this figure, the
subtray is provided on the main tray 60 so as to slide in the

- longitudinal direction but is omitted from FIG. 24.

Unlike the configuration of the above embodiment, the

input section of the second embodiment has a sound

recording/reproduction device 61 disposed in the front of a
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to lower the disc 12 on the spacer No. 12 40, onto the subtray:1%; 4S:sheowdi- -:
in FIG 17. The subtray 11 with the disc 12 | oaded thereon is subSeguentfy.~
transferred to the sound recordi ng/reproduction position shown in FIGS."™ 10"
and 11 in order to start sound recording/reproduction In this case, the

2pi ndl §SC§§33ﬂalﬁ§1§ s e S A e S
el eval | ngpLabl 523208 8 ERYndALORY kel (8 Wi Yot NegTisfiow |1 e

16. The a urat| n enab gs-any disc on oné of the spacers No. 0 to

No. 12°40 aea{afag ASSE LA ROy OELRELUACR A By giiheS ple?S (o the Sound

recordi ngﬂepro I'on or renoval position an ack ousi ng position

betveen b0t Sghadkesndte 85 15! SRe, 22cEAR poMR S Ml hl 2

spacer detach eventi on means for preventin e spacer

slipping pyL é??g%gBthﬁﬁgﬁ iﬁﬁu% B.Hﬂeth% go%@ @mﬁﬁdyﬁenép1'Tq$

when the spin 'S op ose inarrow directiony -

e, Srrappat 8 err?ﬁP%QEEQBSB%EYﬁ pef sPAMLES OB i o0 I
is constaghiNaPee88dtHBMApHerNsPlin@Gel 2 halY a?flange 64b at the upper
end of an upper spindle body 64a, and an engégement piece 64c
formed on the flange 64b engages an engagement hole 66a formed
in a spindle mounting plate 66.

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

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

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

Since the root of the claw portion 70a is made of a thin

plate, the claw portion can be bent inward and outward. The
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conpressi on spring 46 to cause a protruding portion 18a of the:l ewer - <™ -7 o

central shaft 18 to press a plurality of claw portions 45a, thereby R L
allowing the tips 45b of the claws to protrude fromthe outer™ Teovner
ctrcunferenti al portlon of the lower spindle 19 in order to prevent the

pi ndl ¢ Tohald ﬁ“ﬁv%sgtt LBREFORn7 f b BrRESH: S35 W BrbRnanforat
3522228 R 'aa%ﬁ a@ge fpicke 99°é5?9%2w53§h?§%ﬁéﬁgﬁﬁttﬁéeﬁﬁ&%%°@ﬁ§5@# She *
upper q9&§Y2€?%gf% £fft %uiﬁ% by of claw portions 45a of the detachnent

preventi on aving the s ape shown in FIG 23 and nmade of a spring

maeral | eavephicc8rgtpiption PRgLheneiBnBlailis LOR! S8 th¥eesbal i 1and

are cl osed, al spacer o pass e upper and | ower

spi ndl es $pgs t My | I epebynkh Speof .
t he C|&W/%€r | ONS Agwyg %%1%%%2? ggglngﬁg %ﬁs? e¥P%e%ﬁ§ 9oas%lfgdle
19. The opgLali Ny Grtiéndy6s §8a~89§£ Eﬁaf LY 9dadzationirried edbe
according to one enbodi ment of this inventioh is described. In FI 1, when

t he di sc Qé%f@héhfhégbgﬁéyuéﬁefssﬁgﬁaggdbaa9 khg.open close knob 4 is
pressed, the main tray 10 1S noved -

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

The outer cylinder 65b has at its lower end a flange 65f
the bottom surface of which has a ring-like gear 65g. The gear
659 engages an intermediate gear 75 to rotate the outer
cylinder 65b.

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

A detachment prevention claw 73 is composed of three claw

portions 73b that are open outward; three downward-pressing
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in arrow direction [err] as shown in FIGS. 8 and 9, and | oaded -unfid the. ..

center of the disc 12 is aligned with the center of both splndles 19,3 257 _~
and the lower spindle 19 is opened and closed in the vertical "di F€cti onr “xer
The disc 12 is further transferred in arrow direction [err] up to the sound

%Efﬂﬂ??ﬁ&%@?i@a Earhie '%%ﬁ%%%fz %‘ngééiﬁ?‘fgppggﬁpﬂgﬂg)apgp%‘0&%& Ton devi e
t 1 d

rec;fd?nso PPSh i?ﬂgp¥ﬂtrﬁ$§%geeﬂ%ﬁc?ﬁé ggenszﬁggz iﬁgg 4 i's then pressed

fray 10 Qﬁdd{ ﬁ@h%'%ﬁﬁ%\t“r’ S188" EhinhnkRufpCRfcRiRRACLARS, e ngY rd% 51 2

b 0 B4R 9 AaPRORn °a A CoRE 5P £pRaba, §Re e GobRrl ot B%zsfjgnd

returned {@esiﬁnépgo¥%iﬁge9062é ?8e8nggethg%ghndbﬁaléghoié aggdel ?%rm@@3’

specified on sprnd sferred to t e soun

recor di ng%&végﬂueﬁégglgg%{,iae 681558" tnagu e’ e38500R0LMRP U aA

t her eon acer evat ed an return to 1ts origin, as shown in

FIG 16. #&hﬁgsmg %i&cgé Nzysﬁgéheﬂﬁo %@d@' SherkrinsP! #heddetadndichit! ay

section ent fromthe one corresponding to

the di scspf% Pén € PR Ac %sﬁozﬂeﬂ gréseéadugﬁdrasw 8s eempedstiba %@ﬁ"ln@l 9%e

knob 4 i en presse bei ng sound recCorded or reproduced
continuesj4Othe $6WEE SR&BEUPHaOtor §P16(UERE tWper78asofhehdl edaklportion

corresponding to the specified No. is renoved from between the splndles 19,
25 73b to protrude from the claw hole 65i while allowing the
downward-pressing piece 73a to protrude from the small hole.

In addition, a protruding portion 65a that presses the
holding claw 70 upward is formed at the center of the top of
the inner cylinder 65c. The lower side of the protruding
portion 65a is tilted so that the claw portion 73b can move in
and out through the claw hole 651i.

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

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

housed at a specified position on the spindle 63.
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and noved to the disc change position shown in FIG 1. - 26 = : V%enyghea“

disc on the subtray 11 is then changed and the open close knob:4 is 7 =-r .~

-

pressed, the new changed disc is housed on both spindles 19, ZS.'Nbxf,’fh€"

¢ecor O G/ | 6br gaucti 00 Lg desr i bed The gogsr BULEORSrLs Ly b Lyt on
:ﬁelgggh Erg in§%9§ 3t Vﬂgn Q?ZZEEZOQEQ 3%ﬁ§cgbgglggigzgﬁ8dp§? ? S;E?d
Lagakb?;migﬁpélﬁh gghﬁﬁie 9 &5 %n@rﬁ?€§8 EES ﬁ@ glsg 02é§§81§0%fgnn%;d
Zu}é Yﬁ:n %Giﬁﬁwdggﬁ ?gl?ﬁ¥§.§%dt§n§¥%éw BFrayuﬁgpaﬁg #ﬁ Elgygen cl ose knob
pi nl oo TEPEOREELIHNTAGYEEe 81 (Y BReBht L BoRATk LB RIS ootk Toh,

shown in FIG 6. ;ng%beﬁg g@gea%0?r§ﬁ259§e§§&58&@3%3' ”tﬁe i A

usi ng the notor vertica ctron swtc

50, 51, %tcl}bthgiép gtlaﬁeaf%ﬁée é@ﬁhééé ngt gbt ca?cegf kReD sPecdiraRlay

section m croc Next con I ment thi s”i nvention

is descr '%’fé’c nbfé Gchéfleb§ @ﬂ?fésﬂﬂ&téaﬁn&' Ewceidanq'&ep%aae%&oaca%%ag to

t he secon odi nent IS invention wth part an inp
61 is stopped.

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

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

At the same time, the downward-pressing piece 73a of the
detachment prevention claw 73 contacts the pressing section 64d
of the upper spindle 64. When the pressing section 64d presses

the detachment prevention claw 73 back downward against the
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section

provi ded
but is o
_enbodi ne
recordi ng/
nmechani c
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obser ved
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splndle
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64a, and
engagene
67 is fi
to be no
downwar d
t he uppe
synthetl
71 on

(a mechani cal section) renoved. In this figure, the subtrayi's:"«-7"~

on the main tray 60 so as to slide in the |ongitudinal di recti-on .
mtted fromFIG 24. Unlike the configuration of the above =~ “ie
nt t he i nput section of the second enbodi nent has a sound

reproductlon devi ce 61 di sppsed

ongaeH xR ?H‘em%"r‘ﬁs%%‘?r 7%0 Hﬂ% Ponb Bﬁtt’f‘?ﬁiﬁw 24)
SR e T et N et 23%@@%&%2@%0
S Sy
i ol 00 e APORE FREpReepne =0 2 B
o R W RO Rhe'S St T B
9 4 B 45 Bt phE Y S sttt

reS| n f @gd%[egf@? oHe (F‘% gvigg%%?g%ﬁ7ggﬁrﬁgt Pﬁggggag 2pacer
causes the threaded portion 76 to rise spindle 65, thereby the
spacer 71 being pushed up. The threaded portion 76 moves the
disc 79 from the lower spindle 65 to the upper spindle 64 and
stops when the required disc 79 is located at the lower end of

the upper spindle 64.

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

portion 76.
| Once the elevating cam has lowered the spindle base 74 in
order to space the upper and lower spindles 64 and 65 from each
other, the subtray is moved to between the upper and lower
spindles.

When the upper and lower spindies 64 and 65 are spaced

from each other, the claw-opening spring 72 presses the holding
claw 70 open downward to cause the tip 70d of the claw portion
to protrude from the outer circumferential wall of the upper
spindle 64 to hold the spacer 71 and disc 79, which have been
moved to the upper spindle 64. At the same time, the
detachment prevention claw 73 is pressed upward by the

compression spring 78 to cause the claw portion 73b to protrude
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the upper spindle 64, a core portion 70b with which a protruding-postior,-""y .
65a in the |ower spindle contacts, and an upper stopper 70c. :Alit hough? the .-~ :
hol ding claw 70 is urged downward by a claw opening spring 72, it i'§ ™ *=** .=~
pfevented by a pressing section 64d fromslipping out. The pressing section

oy o O Sl e R A
g e e A e
E);alr : egf i Lher c! égfﬁﬁ Fh&ns?bif\?&i i’ﬁsc ﬁteél‘cl‘“g%te?;ng’pg’éartl sﬁnn(#‘ee b@%éf‘gﬁ S
aroves THOVEF BELPATSRe"Ehe Sheddsdhe S A N AP, ¥ Aoue Y
Cpi ndl o CORJIERE. Stne Povel EBE,APReRs spitdle vid SiBlardd Rl

65d consi ghkpg1 8 £8NqaUERGAGE LRECHhoT A nd €13 7 End XiHdH ¥he Hppet b
a& §§ F 8 W é%r Gg%.

det achnment™ prévention C Itted 1n the 1nner cylin e | nner

cylindef. gg‘gegis&hhigsi 842ahAR5 302\ hghid TPl Frdm st el ashd 4
required disc 79 is placed on the subtray and transferred to
the sound recording/reproduction position or the exterior.

According to this invention, a disc changer in which a
plurality of discs are loaded and which selects any of the
plurality of discs for sound recording/reproduction, comprises
a disc holding means for detachably holding a plurality of
spacers on a pair of spindles using a holding claw; a vertical
drive means for driving the spacers in the vertical direction
to select any position of the plurality of discs held by the
plurality of spacers; a spindle drive means for driving the
holding claw to engage and disengage the plurality of spacers
with and from an upper spindle; a horizontal transfer means for
transferring the disc supported on a subtray from any spacer
held by the holding claw} a disc clamp means for clamping the
disc at a sound recording/reproduction position; a transfer
switching means operative during the sound recording/
reproduction of the disc foi switching the presence of the
transfer of the disc to distinguish between the change of
another disc and the change and removal of the disc being sound
recorded or reproduced; a disc pitch reduction means for

reducing the height of the spacers supported by both spindles;
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engagi ng an engagenent piece 65e at its lower end with the spindke Hase 747y I
The outer cylinder 65b has at its [ower end a flange 65f the: bot t bm surface” :
of which has a ring-l'i ke gear 65g. The gear 65g engages an inierngdiate* ~=** =-
gear 75 to rotate the outer cylinder 65b. A nmale thread 65h is .forned on

por 1 on’ 7EARTA REGEECEAR g%ﬁ?a?‘“*f‘% apf ehE” Perdtiyely” %&%ﬁ%f&%ﬁéﬂ‘asn
the male forgad 8uhsy 1}13”8 Bi?nr khan Qc% %tt%“ 18 Hu 3hat
E ﬁ er C étt

prevents rtsel rom ng ro g When ot INdE I'sTo

T 0eSAAITF i AREPASLOIARE She LB R 457

and t he other en j ournale nlca

prevent i ag %Gé&W Z3di§cCB§BQ§‘éQ ﬁEahgr %Srcb%@v%%tt:dn%%hf@%l g,atmlq._r %f)

out war d; ree’ downwar d-pressin I eces or e betmeen
cIamLport o] o] p u I

hol es 65|agﬁrou mﬁ?%hgﬁﬁgé?lggggFZ§ﬂg %& ggggﬁgﬁgﬂggg égq%%fa out
are fornegnig éfswaﬂebnpsbhnotspahalbanahdcxs' spdeert detartmentc 27). Small
hol es are forned bet ween the claw holes 651 sothat the tips of the

downvar d- pP&@sfat enPhEaRS f3# ﬁ%@v@h@&hﬁdthhgbﬁE@@mfom3H@iﬁaﬂaﬂﬁﬁéhed
from the lower spindle when the lower spindle is elevated or
lowered. In addition, slipping out disk frbm the spacer and
the spacer from the lower spindle is prevented. This
configuration enables the positions of the plurality of spacers
and discs loaded on both spindles to be driven in the vertical
direction in order to select any disc for sound recording/
reproduction, thereby providing a light, inexpensive, and high-

quality disc changer.

- 34 -



prevention claw 73 is p f conpression spring;78 rn the: ..y
| ower shaft 74a to all oWﬂﬁﬂ““’ﬁﬂmHm he claw portion 73bita pratrude: .-
fromthe claw hole 65i wtile aklomi ng t«ne downwar d- pressing piecé 73a to
protrude fromthe small hole. In addition, a protruding portion 65a that
presses the holding claw 70 upward is E@é&ﬁ% at the center of the top of

the inner cylinder 65c. The | ower side e protruding portion 65a is
tilted so that the claw portion 73b can nove in and out through the claw
hol e 65i. The operation of the disc changer configured as described above

R e e

When a disc 797 ace e subtray pen close kn I'S pressed,

the main 158YuhichssBP4eds! Qagggphnakd%g%f piiga3aRe! el adi TINGSAImE 7

has noved € sou recor reproduction posrtion, the soun

recordi ”9£%88£8§!H§?£8ﬁr88¥1:§§oh§ Ebﬁkﬁ&%ig&oach%%f Ha gé%n!s” jder to

i
start sound recoral ngsreproductlon oh sal di sc. ter souna recor |ng/

repr oduct 8pa BTy 2R¥1 engg?% Fﬁrai§%§e§g ?Bﬁc@k%c(l%,iﬁlhow%ﬁ%.%hﬁ% of

speci fied position on t e 63. ° To sound record or
reproduceghigalbsC (19, No85ed49n 65heusRingdhe hoIdinde iw Ky, Fodressed to

renove the specified disc 79 ?ronlthe spindle 63 to allow the sound

recordi Nng¢ertical drive means for driving said spacers (40, 71) in the
vertical direction to select arbitrary positions for the
plurality of discs (12, 79) held by said plurality of spacers
(40, 71); a spindle drive means for driving said holding claw
(27, 70) to engage and disengage the plurality of spacers (40,
71) with and from an upper spindle (25, 64); a horizontal
transfer means fbr.transférring the disc (12, 79) supported on
a subtray (11); a disc clamp m§a9§ for clamping the disc (12,
79) at a sound recording/reproduction position; a disc presser
means for preventing the slip-out of the disc (12, 79) from the
spacer (40, 71) occurring when the disc changer performs an
operation on both spindles (19, 25, 64, 65); and a spacer
detachment prevention means for preventing.thé spacer (40, 71)

from being detached from the lower spindle (19, 65) when the

lower spindle (19, 65) is elevated or lowered.

2. A disc changer according to Claim 1 wherein the holding
claw (70j.provided on the upper spindle (64) of said disc
holding means is manufactured by integrating a core portion

e

(70b) that is pressed upward by the lower spindle with a claw
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reproduction device 61 to t rdi ng/ reproduction.; o yémpve- "y
the disc 79 fromthe spi ndﬁmﬂmmﬂmqgmlmﬁ is noved to the:position:of: .~
the spindle 63 to carry the *specified dssct /79 thereon while the sound ™ “**°
recordi ng/ reproduction device 61 is stopped. The operation of the spindle

according_to the ond odi pent is . describe i,\th reterence to FElGS 25
and 26, pePeiet RIIR) St BRRARPTER FRidnBRCET Iy Sr TS HEPRE, AErHiS e,
spi ndl e apg3b£ whi ch the upper and | ower spindles 64 and 65 are spaced from
each ot hek: en an el evating cam (not shown) el evates the spindl e base 74,

t he | ower spindle 65 nmounted on the spindle base 74 is also el evated. The
el evation of the | ower spindle 65 causes the three holding claws 70 | ocated

at 1200erg] 1opDgsLt EfnbQr! BECARHIGGRR! AAIKCA! WiV Lt dldls Bor

contacting the protruding?por € cOre portion

cont _ _ _
Claw 70 UBoavarag Ll aRee; (1) ApB Rk BpplRc cTERating AT (2. T 7o

of the hog 'nﬂecéggaﬁﬁéaranaheou_eegetéai redre abaduG43 ed AtDunthapRAEY 71

can be noved towa e upper spindle 64 wthoul being obstructed by the

tip of theogeAVePevhtPRg78ab2E (R8)SEatRed’in Aaidh@erdTRAll W:ivid teans,
downwar d- pressi ng piece 73a of the detachnent prevention claw 73 contacts

the pressang wketédn 84dist phessppespiingdl(22§4pridkddedhenprersibottaact i on
64d presses the detachnment prevention claw 73 back downward agai nst the -
31 - surface of the upper elevating table (24) presses the spacer

(40) and disc (12) installed on both spindles (19, 25) to

prevent the disc (12) from slipping out from said spacer (40).

4. A disc changer according to Claim 1 wherein said disc (79)
presser means uses a disc presser spring (69) disposed between
a spindle mounting plate (66) and a disc presser (67) in order
to press the spacer (71) and disc (79) installed on both
spindles (64, 65), thereby preventing the disc (79) from

slipping out from said spacer (41).

5. A disc changer according to Claim 1 wherein said spacer
detachment prevention means includes a detachment prevention
claw (45) that can vertically slide for a specified amount, on
a lower central shaft (18) provided in the lower spindle (19)
in said spindle drive means, the detachment prevention claw
(45) being constantly pressed upward by a compression spring
-(46) to protrude from the outer circumference of the lower
spindle (19) in order to prevent the spacer (40) from slipping

out from the lower spindle (19), and wherein when the lower
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t he detachnent prevention cl mﬁﬂuﬂ!UMO the inner cylinder B5¢7-% -~
Thus, the spacer 71 can be no spindl e 65 toward’the uppéT*
spindle 64. In this state, the rotatlonal Sfofce of a nDtor (not shown) is

rorate trontat TyrFhaLIEEshs pRRREef pBRRsR" cohe bRt Bég?ﬂpg%.gnd
porton Feeoiacafildne PECEON:LAR, REARCIA r*sg?hﬁﬁsgééﬁfgﬂ R
64 and st YERq L OE ’Eﬁguﬁgggﬁ @E?&Qe T BQC%eéaﬁEetg ch%ﬁﬁ?g 09{ the

upper spind e 64. To nove t ron1t e’‘upper spin ower

spindle 6 55ret&%srcsaétaH€1¥6§Et£9c£ewe&ntbethar ¢aded Bpihbae {§9)once
the el evating camhas |lowered the spindle base 74 in order to space t'he

upper andchéViRdusSPh§dbLsthé ééﬁaéﬁméhﬁuﬁﬁéﬁénﬁibﬁrclhheéasbtEQYth% MRS t 0
between the upper and | ower spindles en the upper and | ower spindles 64
and 65 arspbidled(19pnakbewinghsaidt Bpackevy 2p§Ntogsmpbithly’ Passe petwddic
hol di ng cl aw 70 open downward to cause the tip 70d of the claw portion to
pr ot r ude thenobher candrupper uspindbéesal 194l 259f sbhehapparbipradiye 64 to
hol d the spacer 71 and disc 79, which have been noved to the upper spindle
64. At tipostinions neantbe selected for a plurality of discs (12) held by

force of the conpression sprlgﬂﬁm the tip 73e of the claw porvt |van« 78b”of,"v. .

the plurality of spacers (40) using said vertical drive means.

6. A disc changer according to Claim 1 ﬁherein said spacer
detachment prevention means includes a detachment prevention
claw (73) that can vertically slide for a specified amount,
inside the lower spindle (65) in the spindle drive means, the
detachment prevention claw (73) being constantly pressed upward
by a compression spring (78) to protrude from the outer
circumference of the lower spindle (65) in order to prevent the
spacer (71) from slipping out from the lower spindle (65), and
wherein when the lower spindle (65) is pressed upward, a
downward-pressed piece (73a) in said detachment prevention claw
(45) is pressed downward by the lower end of said upper spindle
(64) to cause a claw portion (73b) to be constantly retracted
into the 1owér spindle (65), the housing of the detachment
prevention claw (65) in the lower spindle (65) allowing said
spacer (71) to smoothly pass between the lower and upper
spindles (65, 64) so that arbitrary positiohs can be selected
for a plurality of discs (79) held by the plurality of spacers

(71) using said vertical drive means.
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det achnent prevention claw 73 ijuiressed Uﬁmard by the conpreSsien sprifg-—. ..

78 to cause the claw portion 7£ Huﬂnnﬂpﬂ E”u 32" - from the c}aw hote -
L

65i, thefeby preventing the sp C {0l W the | ower spi hdl €65 f romr==- *-
bei ng detached therefrom After the subtray has been noved to between the

5,8?‘35(2”%%?°X?§e§9%§25ﬁ§ag%9§s?h§¥ i <6 B & ﬁ?%}%&%irtté‘e&%%“%énynt d
05 are aqBrRvenadn PraLes] 30 atBR RudRA A YR B 0

subtray ag r{:iéglé‘;]S’IéB‘i‘ kel !2285855_“%&% (r??niﬂé&fsr %@%@%ﬁﬁ%ﬁ or the

0
exterior.” Accor to'this invention, a sc changer 1 n rality

of discs gpenhPadedsgndnihichi E%hﬁ%%da@ké%fséd‘%i@dér 373y thdl Sheds

sound recordi ng/ reproduction, conprises a disc holding nmeans for "detachably

hol di ng atReueRhist ysogtiaagc3I7;3b9ndéwawarrdofar%oiimle@&aht@m;o@étqiéi& Nich GE1RV,
a vertical drive neans for driving the spacers in the vertical direction to

sel ect anyowegi paet 6f the Hetaehimentopréventiosl élaw.the plurality of
spacers; a spindle drive neans for driving the holding claw to engage and
di sengage the plurality of spacers with and from an upper spindle; a
hori zontal transfer nmeans for transferring the disc supported on a subtray
from any 8paceh Hibd bhangerhetdomdingawoe €ldiisc 1cwivepreimarchd aouridanpi ng
t he '
recording/reproduction position lies in the front of the
mechanical base (62), whereas a disc housing position that is
centered at the spindle (63) lies in the rear of the mechanical

base.

9. A disc changer in which a plurality of discs are loaded
and which selects any one of the plurality of discs for sound
recording/reproduction, comprising a disc holding means for
detachably holding a plurality of spacers (40) on a pair of
spindles (19, 25) using a holding claw (27); a vertical drive
means for driving said spacers (40) in the vertical direction
to select arbitrary positions for the plurality of discs (12)
held by said plurality of spacers (40); a spindle drive means
for driving said holding claw (27) to engage and disengage the
plurality of spacers (40) with and from an upper spindle (25);
a horizontal transfer means for transferring the disc (12)
supported on a subtray (11); a disc clamp means for clamping
the disc (12) at a sound recording/reproduction position; a
transfer switching means operative during the sound recording/

reproduction of said disc (12) for switching the presence of
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disc at a sound recording/reproduction position: a transfer sw-tehifig néan§
operative during the sound reco ﬂll"w'l Bﬂmul En of the disc:for : : -
switching the presence of the t c to distinglish” het ween™

t he change of another disc and t he change and removal of the disc bei ng
sound +ecorded_or p di.s 1tch ns,,..or cing the
nei ght - of CEHRS LRk o CERRLAER BoLy Bt ERbE PGP, TR drlalled T -
el evation % §C 4 li\p ut
From t he SSEHeE oﬁf%%’t Aol rRET Kot BRECERRRER BE pRuf BT AN HdthS

t he disc e S C pr r S eve t

Sl poout STOPRcerdided o HEroluElay B BI5E pIRAAS reluck iBHT A £

perforis 204QRERG!LRA ﬂalgm;ho%p fd! gpaadsa égggﬁggpg%&%@ah% By enti on

means for preven I ng t pacer ron1 el ng romthe”l ower spindle

when t he gﬁg&%%gggﬂbgngqhesx%%&pbﬁ“%%ﬁ nl hedfd ﬁ n poditAR/d1g, out

di sk from spacer fromthe mer Spl IS prevented.
Thi s conf L PHa PRl §5sEh S ANs19bpkih f;ggﬁ%
di scs Ioa%gggéﬁtg ?h g |n%Fes?%g9 ch'S'ﬁgrlvenE)Pn ?ﬁe vertlca %ﬁr ction
order to éﬁ'@ﬁé ﬁ&ﬂhd‘sﬁin&%ss?wd stsoa%n% SRRt WaBraitidreby
providing a I'ight, 1nexpensive, and high- quality disc changer. - 34 -
generated when the disc changer body is moved; a disc presser
means for preventing the slip-out of the disc (12) from the
spacer (40) occurring when the disc changer performs an
operation on both the spindles (19, 25); and a spacer
detachment prevention means for preventing the spacer (40) from

being detached from the lower spindle (19) when the lower

spindle (19) is elevated or lowered.

10. A disc changer according to Claim 9 wherein once- the disc
changer has finished performing an operation on both spindles
(19, 25), said elevation return means rotates the lower spindle
(19) to elevate the lower elevating table (23), moving the
spacer (40) and disc (12) on the lower spindle (19) onto the
upper spindle (25) so that they are sandwiched between the

upper elevating table (24) and the upper spindle (25).
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35 Substitute sheet - 22 Decenber 2000 What is clainmed is: 1: - ~Adisc” -y .

changer in which a plurality of dics are | oaded and that sel ects any one’ of”
the plurality of discs for sound recording/reproduction, sai d"di 8¢ ¢hariger "~
conprising a disc holding neans for detachably holding a plurality of
spacer$ on a pair of upper and |ower $@€é§? using a holding claw, a
vertical drive neans for driving saldﬁg ty of spacers in a vertica
direction to select arbitrary positions for the plurality of discs held by
said plurality of spacers; a spindle drive neans for driving said holding

claw to engage;an, clselgnas Loe PhLakhixnPloRPREERaYiD agd 1om the

upper splndle orizon rans neans Tor transterring one of the

bne of 11 é%é%fYéqgﬁgdﬁfghq@?glf“ﬁbﬁﬁg?eégghﬁﬁgf?épr0532??89°%o§!?Fﬁh”ga
di'sc prem clizad é}f’r pﬁ%&( é‘téﬁ‘& dP5cs' hPouRl! a OFaQE Pﬁﬁdglegr ality of

di scs fr uralrty of spacers occurr I sc changer

per{ Of M5 L IR RO PSP HPBESCRES Aﬁ&eguﬁes:agges Aaoerelaaqcahve

det achnment prevention neans preventing one he plurality of spacers

from bei ngeed aghtred ré’”&f&ip'&i"eé paBtps! gavhenellien owealsw neh@iing

el evated or lowered. 2 di sc cthanger accordlng o claim1l wheréin the

hol di N GheWnPrY i SETe@F dhcarPPEratP! afke @iZ?GEQoﬁlI sCqghehgi bE da@es i S
manuf actured by integrating a core portion that is pressed upward by the

| ower spigr g, VAAd & KéRI:PREAL Obrdhdtehohdansateanseees tiketpl ar souhnd of
spacers on the upper spindle. 3. A di sc changer according to claim1l

wher ei N titecatSing/ BSFEsdUEEISn hpés:&ﬂldnperAﬁl elevatdohabkeurhameaas be
expanded and contracted for a specified
prevents the disc (12) from slipping out from the spacer (40)
on both spindles (19, 25). A disc presser means prevents the
disc (12). from slipping out from the spacer (40). A spacer

detachment prevention means prevents the spacer (40) from being

detached from the lower spindle (19).
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arount above-a | ower ormed in said vertical drive ans

and wherein a di scp]ﬂumﬁﬂysm'!mg!ugml ded on ? bottom sur](‘jace offt houbﬁ%r"z’
el evating table presses one of the pPlurality of spacers and one of the
lurality of REPLACEMENT SHEET 36 SuBiStPubsttuiesbeet - 22 Becemher 2000
giscs-ingtalled on both spindles to prevent one of the plurality of discs
from sl i ppiWhbatdsitlaimexhissai d one of the plurality of spacers. 4. A disc
changer according to claim1l wherein said disc presser nmeans uses a disc
presser spri.ng d\ discshandeetimahitha plpralityl of diosuare iloagied | amdehatrsblectslame ome esser
in order to press one of the plurality of spacers and one of the plurality

of discs instal lafdherpliralith afpfiess fandolndvescordingitdpesductios,r sdiy disceuitdarigeng one
of the plurality of discs fromslipping out fromsaid one of the plurality
of spacers. 5. compridinga disahgklingateansifongetachablpiholding svpiurality of spatetpacer
det achnment prevention neans includes a detachnent prevention claw that can

vertically sli denf arpair afpgpef iaad lowsusgindles asingve hokdingt ¢clalv; ahafticapdfve ded
in the lower spindle in said spindle drive nmeans, the detachnment prevention

cl aw bei ng constmednsyfoprdrivingdsalgvsluraliithyofaspzeery s ai waticadrdirgtior o rselgctide
froman outer circunference of the lower spindle in order to prevent one of

the plurality ofarbsifrayepcsitions forsthe pirality @f dists Geidt Wséi@%ral&?idﬂdbﬁcerﬁgrhﬂ
wherein, when the |lower central shaft 1s pressed upward, an upper end of

the detachnment ppidindrivermedrssor ariviigesaie toldinyolaw to Bixgayel Mtedisériyagefthd he
upper spindle to cause a claw portion to be constantly retracted into the

| ower spindl e, aluraltgiofgspzicelshwithl edndC fromnthePhsPER Ndpintle;Ch avorizbntiah €rahsreer

spindle allow ng said spacer to snoothly pass between the | ower  and upper

spi ndl es so t hatmednsifor fraysfeing tonensf the plurality of discs supported on a subtray; a
disb clamp means for clamping one of the plurality of discs at a sound
recording/reproduction position; a disc presser means for preventing the slip-
out of one of the plurality of discs from one of the plurality of spacers occurring
when the disc changer performs an operation on both upper and lower
spindles; and a spacer detachment prevention means for preventing one of the
plurality of spacers from being detached from the lower spindle when the lower
spindle is elevated or lowered.

2. A disc changer according to claim 1 wherein the holding claw provided on the
upper spindle of said disc holding means is manufactured by integrating a core
portion that is pressed upward by the lower spindle with a claw portion that
holds said one of the plurality of spacers on the upper spindle.

3. A disc changer according to claim 1 wherein the disc presser means has an
upper elevating table that can be expanded and contracted for a specified
amount above a lower elevating table formed in said vertical drive means, and
wherein a disc presser spring provided on a bottom surface of the upper

elevating table presses one of the plurality of spacers and one of the plurality of
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can be sel ected _.‘f'or”"m“ﬂ ' discs held by the plurality of spacers
usi ng said verti cal " mﬂH , A di sc changer according Lo claim 1
wherei n sai d spacer dettachnemt prewventi on means includes a det achnent
prevention cl a\F/)v that can vertically slidf PHPsHtuipsheet c4hegemheis?QRO he
| ower spindle in the spindle drive neans, the detachnent prevention claw
bei ng const ant | ydignseinstatied) pavdoth bgindles dopreent one sfrthey plurality of isde fiognom an
outer circunference of the |ower spindle in order to prevent one of the
plurality of spatippingbubinom isaidonedf the pllratitndf spadei$?L ACEVENT SHEET 2 3 DEC
2000 37 Substitute sheet - 22 Decenber 2000 | ower spindle, and wherein
when the | éwer sfpdisdlohangerpaceesding topsiaimd] wheckinvsaidr disqpresserimparecesdsna sai d
detachnment prevention claw is pressed downward by a | ower end of said upper
spindl e to causdisc ptessemspringodispasedebatween anspindle ahowrting tplatet and aedisewer
spindl e, a housing of the detachnent prevention claw in the |ower spindle
al  owi ng sai d orpeessier imerdpr torpress gneodf the phueslity bospiterst dridyoneasfthé luraliyy t he
| ower and upper spindles so that arbitrary positions can be sel ected for
the plurality ofofdistsdnstailed dnybdtheppérarmd lower Qéinﬁlaﬁclﬁél%\lszﬂré\@nﬁﬁg?]dnd eftical
drive neans. 7. A di sc changer according to claim®6 erein the
det achnent pr eveis plorality efdiscs frInasiippingasit frofesaii onetofithe! bRty ofdfpatéraW
portions that enter and exist the | ower spindle and the downward-pressed
pi ece that HresFedishechphgeralactording o ataimont wbefeirl cdidvespacer ietathahat ed
together in a |l ower part of the detachment prevention claw.

prevention means includes a detachment prevention claw that can vertically

slide for a specified amount on a lower central shaft provided in the lower
spindle in said spindie drive means, the detachment prevention claw being
constantly pressed upward by a compression spring to protrude from an outer
circumference of the lower spindle in order to prevent one of the plurality of
spacers from slipping out from the lower spindle, and wherein, when the lower
central shaft is pressed upward, an upper end of the detachment prevention
claw is pressed downward by a lower end of the upper spindle to cause a claw
portion to be constantly retracted into the lower spindie, a housing of the
detachment prevention claw in the lower spindle allowing said spacer to
smoothly pass between the lower and upper spindles so that arbitrary positions
can be selected for the plurality of discs held by the plurality of spacers using
said vertical drive means.

6. A disc changer according to claim 1 wherein said spacer detachment
prevention means includes a detachment prevention claw that can vertically
slide for a specified amount inside the lower spindle in the spindle drive means,
the detachment prevention claw being constantly pressed upward by a

compression sprig to protrude from an outer circumference of the lower spindle

in order to prevent one of the plurality of spacers from slipping out from the
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8.. A di sc.-chanp claiml1l wherein the sound
recordi ng/reproc‘lllﬂ']ll!nﬂﬁlm”m‘ ‘m es in front of adlmeclhanl cal bﬁse vx/ner](caas
a- di sc housing positircontthtit §s *centered_at a s indle lies in the rear o
t he mechani caIg Ease 9. A di sc changg7 '»ttﬁ shegt urd? Pegepibeasi 20Q0 ar e
| oaded and that selects any one of the pIurallty of discs for sound
recor di ng/ r epr odowern spindieaiand dwkereinhwher rthe dower spindleaisdpmesséw lupivagd, neeans
for detachably holding a plurality of spacers on a pair of upper and | ower
spi ndl es usi ng alownwardrpresisedy; piecey én tsaich|detachmentrgmenention clawvisngressed!
plurality of spacers in a vertical direction to select arbitrary positions
for the plurali tdowowand by @ lhwedemd obsdid uppen spindle tooEauseaa elaw; partisptonbé e
drive nmeans for driving said holding claw to engage and di sengage the
plurality of spaosstantly trétracted fintonthehlewep pindiyi adhaising bb ithe aletadhnienansf er
means for transferring one of the plurality of discs supported on a
substray; a di sereventipn claaris thedlowet spindie gllewing séidtdne of ther glliiality of spatesss at
a sound recording/ reproduction position; a transfer sw tching neans
operative duri ndo RERONIENIESS LwtikEan the 3GvSubnd iuppee spindies so ARatDaditrdper
2000 the sound recording/reproduction of said one of the plurality of discs
for detecting t Ipesitiors eanecbeselectad sfoe the fplurdlity dif sdisdsoheld By thgu plifalipeofeen a
change of another disc and a renpoval and change of said one of the
plurality of di spacdreiusingsaidnericatdniviateans.r epr oduced, a disc pitch
reducti on nmeans for reducing a height of the spacers supported by both
upper and [7ower Asdisedhagger accartling &d claim 6 etherein theadetadhavient pasvehticr slaw is
preventing one of the plurality of discs fromslipping out fromthe spacer
on both upper aretbstiowand veigereid & pluchliey dioclawtporiioms thaterster and esistthat Ie@erhen
the di sc changer body is noved; a disc

spindle and the downward-pressed piece that presses the plurality of claw

portions downward are integrated together in a lower part of the detachment
prevention claw.

8. A disc changer according to claim 1 wherein the sound recording/reproduction
position lies in front of a mechanical base, whereas a disc housing position that
is centered at a spindle lies in the rear of the mechanical base.

9. A disc changer in which a plurality of discs are loaded and that selects any one
of the plurality of discs for sound recording/reproduction, said disc changer
comprising a disc holding means for detachably holding a plurality of spacers
on a pair of upper and lower spindles using a holding claw; a vertical drive
means for driving said plurality of spacers in a vertical direction to select
arbitrary positions for the plurality of discs held by said plurality of spacers; a
spindle drive means for driving said holding claw to engage and disengage the
plurality of spacers with and from the upper spindle; a horizontal transfer
means for transferring one of the plurality of discs supported on a substray; a
disc clamp means for clamping one of the plurality of discs at a sound

recording/reproduction position; a transfer switching means_operative during
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presser means far ut of one of the plurality of discs from

t he spacer occur I’Ilmm Ilmalfl "g“rchanger performs an operation on bot h

upper and | ower spindl%es;t aMd & spacer t nent prevent

preventing the spacer from being det achgg g!"g?ﬁ"ﬁ‘-ﬁé 3 i%ﬂr‘?& eé)éq(?le

| ower spindle is elevated or |lowered. 10. A disc changer according to

cl ai m 9 wher ei n thec®unt eredordingdeproductionacf saddi ene df phef pluralityg obdisspefont i on

on both upper and | ower spindles, said elevation return neans rotates the

| ower spi ndl e t detdctingtiee prelsenes ofdramster iofi thet dibt & distinguish bétweepachangsd one

of the plurality of discs fromthe |ower spindle onto the upper spindle so

t hat they are safdnotheedisbeandecrenvaliamcharigeaftsaidgorieatl the phdalith ef disper
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being sound recorded or reproduced, a disc pitch reduction means for reducing
a height of the spacers supported by both upper and lower spindles; an
elevation return rheans for positively preventing one of the plurality of discs
from slipping out from the spacer on both upper and lower spindles due to
external vibration generated when the disc changer body is moved; a disc
presser means for preventing slip-out of one of the plurality of discs from the
spacer occurring when the disc changer performs an operation on both upper
and lower spindles; and a spacer detachment prevention means for preventing
the spacer from being detached from the lower spindle when the lower spindle
is elevated or lowered.

10. A disc changer according to claim 9 wherein once the disc changer has
finished performing an operation on both upper and lower spindles, said
elevation return means rotates the lower spindle to elevate a lower elevating
table, moving the spacer and one of the plurality of discs from the lower spindle

onto the upper spindle so that they are sandwiched between an upper

elevating table and the upper spindle.
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