SPECI FI CATI ON DI SC CHANGER Field of the

| nventi on

The present invention relates to a disc changer in which a

plurality of discs are | oaded and which selects an arbitrary
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one of the plurality of discs for sound recordi ng/reproduction.

Background of the Invention In a disc changer of this kind, a disc
hol ding nmeans is configured to house a plurality of subtrays in a stocker
having a plurality of shelves, and a vertical drive neans for selecting

t he positi arbitrary disc is configured to drive sityreinddre
o Bl

st ocker, t ity of subtrays, and the plurality of discs in the
vertical direction. ' I'n such a conveptional disc changer, however,
when the vertical drive neans drives thé™disc hol ding neans"to selet®~an
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arbitrary disc position, a vertical drive notor may consune a | arge anount
of energy because the stocker including the plurality of shelves and the
di sc holding neans used to drive all of the plurality of subtrays and the
plurality of discs are heavy, so that the disc changer may cause the

fini shed pr@gviaoeqt 0 drop, be affected by vibration and r @§EiIPEd183ar ge
anmount of costs due to a | arge nunber of yequired conponents. It is
an object of this invention to provide a dight and inexpensive disc.__ _
changer that does not require a stocker having: a plurality of shel*v&~or a
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Di scl osure of the Invention To achieve this object, the invention set
forth in daiml is a disc changer in which a plurality of discs are
| oaded and which selects any of the plurality of discs for sound
recordi ng/ reproduction, characterized in that the disc changer conprises a
di sc hol di Rep sgzane for detachably holding a plurality ofrmwanamnunn a pair
of spindles using a holding

§y - L L e

DEAEY FNVADRBEFERIT DL OBRL =,
COFRILD, KEBBX7ORBIC LV ERILARALTR
EYFWR-AZBEFRICHEBHIE, COREY RVR—IZH
BETAEFVOEBIZKD LAY FV2BU LT T, BEN
5 ZEAEZFIAZEMLE. UMTAR—Y—D LAY FAD
RREERERS,
ERECKTEROEERHERICOVWCOREIE., BHREL o
MOFARIFz oI —THoTC. WL EERBFERIX. §iEEX
EYRYR-ACRTETHREHICENETRCHYXAETIE K
10 VEEL, ZOFREY ELOAREHREINERVELELHE S
L3RI SNEFBRETOXAVEE KT, BiRFRATIIRES
MICEBIh, IR TAEY FVOTHIERIOIEXFPEH L A
BORBHINWBERBX 72, T—F WK LoTHEXESZ
LT, ARATRZRINWEEBREORAR—-Y—LTF 4 XV %E LT
15 FRCEHTIEIIBRIATNS,
BRETEEROBEBBFRIIOWCORBEK, FRE1CRE
BOF 4 R 2F 2P v— ~TH-o>T. NIRBERHFRIE, AKX
HyFWN—ZEQ%T&LmisnLTXEVF»Eﬁb\:@
TREV RVONBCHREINERRATLPHES LS5 X DHEBR
20 Poh, AVBEEEX by SERDAAET. TAEYFVEEREL
TAVHZ2EEAMICEE Y, A FLVECXRINEEREO
AR—P = F4 R 2 L THARBEBT2L 58RI T3,
COFRICLD, BERBX 7LD FTALEY RV 2EEXRET
KXo T, REBEETERERAVE2Z2EESFACEEH L. chick
25 VHEBEOAR—V—LFI A2 L THACEBHKXS,



claw, a vertical drive neans for driving the spacers in the vertica
direction to select any position of the plurality of discs held by 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

spi ndl e; gyobihbgontal transfer neans for transferring therHdbsfosmyprorted
on a subtray; and a disc clanp nmeans for clanping the disc at a sound

recordi ng/ reproduction position. Acgording to this invention, the
vertical drive neans can drive the pluratity of spacers supported-byffe
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means, in the vertical direction to select any one of the plurality of

di scs held by these spacers, the spindle drive neans can then drive the
hol di ng cl aw to di sengage the spacers, and the horizontal transfer neans
can then transfer the selected disc to the sound recording/reproduction
position wabbswapporting said disc wth the subtray. Thedv@eneEsinp
nmeans then clanps the transferred disc to the sound recording/ :
reproduction position. The inventiondfor a disc holding neans set
forth in Claim 2 is a disc changer according to Caim1 wherein the*=
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constantly urged downward by a cl aw opening spring to open

its claw portion in order to hold the spacers and discs on the upper

spi ndl e.

The invention set forth in aim3 is a disc changer

according to Caim2 wherein the holding claw provided on the
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upper spindle of the disc holding neans is manufactured by integrating a
core portion that is pressed upward by the lower spindle with a claw
portion that holds the spacer on the upper spindle. Thi s means
enabl es the spacer and disc to be held stably and reliably and all ows the
spacer to pwaeesaksmmg both spindles in the vertical directPEKIRSFOMB3SI Ny
the claw portion of the holding claw inside the upper spindle when the
| ower spindle is pressed upward. TheSX nvention for a spindle drive
means set forth in Caim ' T e R
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4 is a disc changer according to Claim1l wherein the spindle drive neans
has a spindle base driven in the vertical direction by an elevating cam
driven in the horizontal direction by a horizontal drive gear, and wherein
the top of a lower central shaft provided on the spindle base presses an
upper cent VEPIS/BBMt upward to house the hol ding cl aw i nsiF§&/%H er
spindle in order to release the spacers fromthe upper spindle. The
i nvention for a spindle drive nmeans set fokfh in Claim 5 is a disc changer
according to Jaim1 wherein the spindle drive means has a &pi ndre Pase
driven in thegweptical direction by the elevating camdriven in the

hori zontal direction by the
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hori zontal drive gear, and wherein a protruding portion at the tip of the
| ower spindle shaft provided on the spindle base

- 3- presses the core portion of the holding claw upward to house
the hol ding claw inside the upper spindle in order to release the spacers

from the upperssgpidand| e. PCT/IP97/04183
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This means allows the horizontal drive gear to drive the spindle base in
the vertical direction via the elevating camto press the upper spindle
upward using the top of the |Iower spindle disposed on the spindle base,
thereby allowing the holding claw to be housed inside the upper spindle to
rel ease thWo882%¢s from the upper spindle. The i nvBGIARIA418T a
vertical drive neans set forth in Claim6 is a disc changer according to
Claim 1 wherein the vertical drive neans H#s a | ower spindle rotatably_
journaled to the lower central shaft disposed on the spindle base,= {tferein
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t hreaded portion of the lower elevating table provided to

engage a

t hreaded portion forned on the outer circunference of the |ower spindle
drives the lower elevating table in the wvertical direction, and wherein a
vertical drive gear configured to engage a gear portion provided on the

| ower part wefosersg4| ower spindle is rotated by a notor in BEHEI7PHYSS
vertically drive the plurality of spacers and di scs supported on the

el evating table. The invention for %iye[tical drive nmeans set forth
in Caim7 is a disc changer according to”"Claim1 wherein the ‘vertfTat

drive means haspaol gver3 Py ¢ #onagally 39t 9893, Ry — S K@\
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t he spindl e base, wherein a threaded portion is provided to engage a nale
thread formed on the outer circunference of the |ower spindle, the
threaded portion having a rotating stopper nounted thereon, wherein the

| ower spindle is rotated to drive -4-
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vertically drive the plurality of spacers and discs supported by the

spi ndl e. This nmeans can use the vertical drive gear to rotate the

| ower spindle to drive the |lower elevating table or threaded portion in
the vertical direction, thereby driving the plurality of spacers and discs
in the vertWoaB22%4 ecti on. ‘The invention for a hori Z®AE7PH&hst er
neans set forth in Caim8is a disc chan? according to Claim1l wherein
the horizontal transfer means executes ho ;éqntal transfer b engag&gg
the horizontal drive gear configured to be driven by T s SRR
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the notor with the gear portion of each of a main tray, the subtray, and
the el evating camconfigured to be driven in the horizontal direction,
wherein a non-gear and a protruding portions provided in each of the nain

tray, subtray, and elevating camand a pressed portion of an activating

and

pi ece sequavadsaizdag drive the main tray, subtray, and el evECTABPTO43 usi ng

the horizontal drive gear.

the horizontal direction.
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This means can rotate the horizontal drive

gear to sequentially drive the nain tray,&éy@tray, and el evating cam.Ln

The inventi®n for a spindl e drive medfs set



9 is a disc changer according to Claim1 wherein the spindle drive neans
Is configured so that the spindle base is vertically driven by the

el evating camat a housing and the sound recording/reproduction positions
centered at both spindles and at which the subtray in the horizontal

transfer nuweesnassast opped. PETIIPYT/04183
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This means can drive the spindle base in the vertical direction at the
housi ng and sound recordi ng/ reproduction positions in order to sound
record/ reproduce on the disc and to house and renove the disc.

According to the invention for a disc changer set forth in Caim10, the
sound recorwiosgkzeapr oducti on position lies in the front ofCHRIZMIBHhani cal
base, whereas a disc housing position that is centered at the spindle lies
in the rear of the nechanical base. /7 i e
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The invention set forth in Caim11l is the configuration of the basic
configuration according to Caiml with the follow ng configuration added
thereto. This invention is a disc changer further including a transfer
switching neans operative during the sound recordi ng/reproduction gn the
disc for swiggshreag t he presence of transfer of the disc teCT/#ERIFNMIBYHuUI sh
between the change of another disc and the rempval and change of the disc
bei ng sound recorded or reproduced, and a psc pitch reduction nmeans_for
reduci ng the height of the spacers support&d by both spindles. == el

According to fihirsed BRI 8%: AW 508 DN 13 7 MU W L R 2 R X hig
ERERZHRTL. ABIL 1 4B RBaFRCEBIH, T4 27
1205 L TFTAHARATEAREY TN UVALLIBREAXASL Y PLL10
LHIEBAEYEN19, 26 LOMBOT 4 XU XBEERTRD
5 L53BREhTNn3,
Xic, No. ¥—3, =7V - /n0—-XY~<3I4, Z¥—p -
AP TYRIEDRECHEBEFOFA RV 1 22HOF 4 R
DR, XEEWMO BT LE BRAAL14DPML12, 1 304
BrhIbiIRAIDFACESZh,. 14, 1503
10
HicBWl,. RBEAL140MB14cHIvr323BKER
HAFRICET L, 7v7320ME32ciEAAR—Z130DR
PyN—813edrbETHhIHEMM1I 3L LIEBBIL, Chick
b3 2cit. i1 3 chr 5N, N2 3 9K Lk>T7wv o3
15 2HEABAFBICEETSLIBRIA TN S,
RIZC. BBEALAL4DPRAIaFRACEBETSL, Ml 4cdH7
97 320ME32bERBUTRAaFHCHEBHL, N334
LOoTEKE. RESARACHLTITFINATWE 79732004883
2CHAAMR—ZI3DERBLILT2ZELRFENEE 13 c Lk
20 BEL, 10, M1IKECRTEBEMBEERIZLIIBRINT
W3
RZ, FARVRBFER, BERHTFER. ALV FVEHFEC
EBTMAEYENLY, 25 EADT 4RV ARBOBRICOVWTE
16~F2 12BVWCHAT 3,
25 9. LRERFEROBBREHRPBIZ L. AL KFV1IY9, 2



reproduction on a disc, the transfer switching neans can switch the
presence of transfer of the disc to distinguish between the change of
anot her disc and the renoval and change of the disc being sound recorded
or reproduced on the disc, and the disc pitch reduction neans can reduce

t he hei ght oWO9B@2%pacers supported by both spindles. pCi/m®70418ENt | ON
for a transfer swtching neans set forthin Caim112 is a disc changer
according to Caim 1l wherein to . . /?_ - 6- o
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di stingui sh between the change of another disc and the renoval and change
of the disc being sound recorded or reproduced, during the sound
recordi ng/ reproduction on the disc, the transfer swi tching neans has a
position at which the elevating camis engaged with and di sengaged froma
hook confi ovmesk2bes be rotationally returned for a specifipet/Jaomdis3 by a
spring journaled to a stepped camdriving the disc clanp neans that
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el evates and | owers a sound recordi ng/ reproduction device to clanp the

di sc at the sound recording/reproduction position, the transfer sw tching
nmeans al so having a position at which the hook is held to and rel eased
fromthe mechani cal base. Wth this nmeans, while the disc is being
sound recorgedsasess epr oduced, another disc may be changedrerpsthassli sc
being sound recorded or reproduced may be renoved and changed, based on
the difference in novenent of the_elevatigﬁ,canl The invention for a
disc pitch reduction neans set forth in aim13 is a disc changer #*%
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between a 12 cmand an 8 cmdisc | oading sections of the subtray so that a
force of a specified anmount or nore can deformthe connecting section to
make the 12 cmand 8 cm |oading sections flush with each other, thereby
allowing the thickness of the spacers to be reduced. Brief Description
of the Drawyogsn2o44 FIG 1 is a perspective view of the m:{pn'amume of a
di sc changer according to an enbodi nent of this invention;
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-7- FIG 2 is a partly cut perspective view of the
appear ance of an input section (a nechanical section) of the disc
changer according to the enbodi nent of this invention;

FIG 3 shows a drive section of the disc changer according to the
enbodi ment was9ske4s i nventi on, wherein (A) is a partial PCT/IP97/04183
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coss sectional plan view, (B) a side view, and (C) a cross

sectional front view, FIG 4 shows a subtray and a main tray
of the disc changer according to the enbodi nent of this invention,
wherein (A) is a plan view, (B) a side view, and (C) a cross sectional
front WO 98122944 FIG 5 is a partial crossPepamyosas pl an
vi ew show ng the main tray of the disc changer according to the
enbodi nent of this |nvent|on in MCh the main tray has been dravvn
out to change a di sc; FIG 6 is a partial cross®
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main tray of the disc changer according to the enbodi nent
I nvention in which the main tray has been drawn out to c
FIG 7 is a cross sectional front view showi ng the main
di sc changer according to the enbodi nent of this

the mai n trwpsawwsbeen drawn out to change t he di
FIG 8 is a partial cross sectional view showi ng the main

of this
hange the di sc;
tray of the
i nvention in which
SPCT/JP97/04183
tray of

the disc changer according to the embodi Jeiit of this

which the main tray has entered the body; 5 FES
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-8-

FIG 9 is a partial cross sectional view show ng the

main tray of the disc changer according to the enbodi nent of this
i nvention in which the main tray has entered the body;

10

15

20

WO 98/22944 PCT/IPO7/04183

2t - . S

BT 0 all. BABAPHRTTECTOZED. B AHAK
5L SBREIhTWVWBE, COMBT0aDEWHRT 0dik, 7
wIZRER>TBI, EAEFNVAKE 4 allET 282X
KHEELTWS,

REMOGEWT O, MBT0adkBWHBT7T04dB LAY R
A6 4aNC+ABRBTCEE LS, %%%70dﬁétémﬁ
W3KOMBT 0 e BERIN TN B,

FTREYRNVE5E, AB65bLAfEi65 chsRBIFTILY
FVAREEE5dE, AFE 65 ciCRODAETHEBBEBIENT 3 &
SMBIhTnW3, ARG S clRAEY RIVR—XTA4IERZ L
ETHT7 4allHZORAEN, THORLEF 65 eI Fyr—
AT4CHEALTCEREL TV S,

AE65bix. TWICZSVY65F2KBL, 275V 65
TOBERICY S VREVYE5 gPBRISAhTVSB, ¥V 65 gii
MBX7T7To5LHAS>T. AEE6S5bEREXYS,

A6 5 bOARRICIIEXY 65 hBEREh, CORRXY6
BhicZAR—YT7T12LTXEBZAVEBTEHFBALTVS, XY
W76 . AHEPOEBLECIBELRVISICHEER b v
—TTHROFTENTVS, BER by —T7 T, ZO—#
AVEBT 6T, MHPAIR—-Z6 2ICWMFTINTND,

MEBIBSIEIN 7 31X, ARICHVWESADOME73bl. TN
T3beMBT3IbOBMIEKREINEIEDOBLFIFA 73 al,
TAHAECRHTATA Ly )N—=T3dLdIPOBRINLTWS,

NE6 5 coLBIciE. MB73bDEWMHAPHETZEDD 3H
DMFAE6 5 iPEREEINTHWS (RI2TB8H) . ChH5DOMILE5



FIG 10 is a partial cross sectional plan view showi ng the subtray of the
di sc changer according to the enbodinent 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 partia
cross sectiwoasnzwuee vi ew show ng the subtray of the di scCPCUARAT&AS3
according to the enbodinent of this invention in which the subtray has
transferred the disc to a sound recordig%?reproduction position for sound
recordi ng/ reproduction; FIG 12 id a partial cross sectional®*ffan
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changer according to the enbodi ment of this invention in which the disc is
changed during sound recordi ng/reproduction; FIG 13 is a partia
cross sectional side view of the disc changer according to the enbodi nent
of this invention in which the disc is changed during sound

recor di ng/ repwgehees i on; FIG 14 is a partial cross §§5ﬁﬂ8ﬂ@ﬂ&blan
view of the disc changer according to the enbodi nent of this invention in
which the disc is released during sound or di ng/ r eproducti on; . FI G
15 is a partial cross sectional side view of the disc changer actordimg to
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the disc is released during sound recordi ng/reproduction; FIG 16 is
a cross sectional front view of the disc changer according to the
-0-

enbodi nent of this invention in which
a spacer returns to its origin to house the disc on a center )
WO 98/22944 - PCT/JP97/04183
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spi ndl e; FIG 17 is a cross sectional front view of the disc changer
according to the enbodi nent 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 enbodi nent of this_

I nventi on iwoesizzed the di sc has been housed on the cent erPCIFPIRAI4LE3

FIG 19 is a cross sectional front view of the disc changer according to

t he enbodi ment of this invention in whichy_the renoval of the disc frgmthe
center spindle is started; FIG 20 239 a cross sectional front #ew of

the disc L wREEEMBICF4 R EMETKEMEFHL, RS
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changer according to the enbodi ment of this invention in which the disc is
being renoved fromthe center spindle; FIG 21 is a cross sectional
front view of the disc changer according to the enbodi mnent of this

i nvention in which the disc is housed on the center spindle; FIG 22
IS a cross wessiemdal front view of the disc changer accorBCHEPITE4IBhe
enbodinment of this invention illustrating a nmethod for preventing the
spacer fromslipping out when a |ower spigdle is |owered; FIG 23 is
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changer accordin odiment of this invention illustrating a
met hod for prevezmm Eﬁmﬂ'ﬁ”ﬂé’"[f rom slipping out when the [ower spindle
of the spacer is e&leva FIG 24 is a perspective view of the
appearance of an i nput section *(a mechani cal section) of a disc changer
accordi ng ™o %/BeBond enbodi nent of this invention; PCT/IP97/04183
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FIG 25 i sectlonal view of the disc changer according to
t he secorﬁ'ﬁlﬁ%lﬂhu cﬁﬁhl s invention in which a |l ower spindle has been
| ower ed a partial cross sectional view of the disc
changer according to the second enbodinent of this invention in whjch a

| ower spi ndW@9¥42%44been el evat ed; and FIG 27 is a p@CIPeeniisd vi ew of
the I ower spindle of the disc changer according to the second enbodi nent
of this invention. _ 33 - e
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to 23.

In FIG "1, refer:en ral 1 designates a front panel

nounted on a bottomplate 2, and a front surface includes No. keys 3,

cl ose knoBva93/3p#rt stop knob 5, a power button 6,
7. Reference nuneral 8 denotes an outer

Description of the I?mw di sc changer that exenplifies an
enbodi ment of this rlm Mﬂﬂﬁel bed below wth reference to FIGS. 1

open

and d’CMJE%W"AWseCt i on
case that covers a di sc changer

according to this invention, and 9 is ?}Li nsul ator provi ded on the hottom
plate 2.

10

15

Ref erence nuneral 10 indicate§/a main tray that pfiotiudes™
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an opening la in the f Ref erence nuneral 11 designates a
subtray that can be drv]!‘ H"Mﬂﬁﬂ tray 10 to slide in arrow direction
[err] - [err] and on |sc 12 has been fed in this figure.
In FIGS. 2 and 3, reference numeral 13 denotes a nechanical base mount ed
on the bot wonesate 2, and the main tray 10 has been gui #ctrsosise

mechani cal base 13 so as to be noved in arrow direction [err] - [err].

Ref erence nunerals 14 and 15 3;— ) 11 o
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i ndi cate el evating ca '/’!ﬁl m” n guided to the nechanical base 13
Sso as to be noved in arro ﬂ.‘ﬁaﬁrr] - [err], camgrooves 14b and
15b are forned in the elevati ng" camns =14 and 15, respectively.

Ref er ence nuqﬁ;ﬁ%g is a horizontal drive gear journaled to the
mechani cal base 13 and rotated by a nmotor (not shown). The ggbhﬁ n%ﬁJ
drive gear 16 engages a gear portion 10a of the main tray f , a é@
portion 1la of the subtray 11, and a gear 3é
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portion 14a 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 [err] - [err]. The configuration of the spindle drive neans
i s described bel ow. Ref erence nuneral 17 designates a spindle base
configured wo$e2maved in the vertical direction by the ca 14b,
15b, and a |l ower central shaft 18 is provided on the spi ndI.erqu'LJg%Zﬁ]ZaP Its
center. A lower spindle 19 is journaled to the |ower central shaft
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18 as a vertical drive neans. A threaded portion 19a is formed on the
outer circunference of the |lower central shaft, and a gear portion 19b is
formed on the | ower part thereof. The gear portion 19b engages a vertical
drive gear 20 journaled to the nechanical base 13, and the vertical drive
gear 20 engad¥k98@a944i nt er nedi ate gear 21 that is rotated when: driven-by the
notor (not shown) journaled to the nechanical base .13. Ref 2’?‘3’: EV044 8 ner al
22 denotes a vertical feed detection switch that countfs the. nunber of
rotations of thegeétical drive gear 20. i -
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Reference nurmeral 23 indicates a |lower elevating table having a threaded

portion 23a engaging the threaded portion 19a of the |ower spindle 19 and
configured to be vertically noved

in arrowdirection [err] - [err] when
the lower spindle 19 is rotated. Reference nuneral 24 denotes gn upper
el evating table having a vertical long hole 24a with BETERIVUE s haf t 23D
of the | QuSkn2oas _
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el evating table 23 is engaged so that the table can slide in arrow
direction [err] - [err]. Ref erence nuneral 25 indicates an upper
spindle fixed to the center of a spindle nounting plate 26 . provi ded above
the nechanical base 13 so as be coaxial with the |lower spindle 19. A

hol di ng cla%kg%nhﬁ4provided on the upper spindle 25 as a dp&gapoields NO
nmeans, and a claw portion of the holding claw 27 is driven by the |ower
central shaft 18 to enter and exit the outer_ circunference of the upper

spi ndl e 25. The configuration of a disc clanp means is then-- =¥
descri bed. B4 : 4127
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Ref erence nuneral 28 designates a sound recording/ reproduction device for
the disc 12 that is driven to be elevated and lowered in direction [err] -
[err] by cam portions 29a, 30a of a pair of stepped cans 29, 30 configured
to be noved behind the nechanical base 13 in arrow direction [err]. - [err]
over a specified amunt. Reference nuneral 31 denotes a POT/RIGO4183 pl ate
rot at ably W&ﬁsﬁéﬂ d to the rear portion of the nechanical base 13 so as to
be rotated in direction K- [err], and one end of the connecting plale is
engaged with the stepped cam 29 vith the other end engaged with the
stepped cam 30§<5that the novenent of §R@7stepped cam 29 in direction
[err] - [err] Is
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transmtted to the stepped cam 30. - 13 -
Ref erence nuneral 32 denotes a hook journaled to a bracket 33 fromthe
stepped cam 29 so as to be rotated for a specified anmount. The hook 32 is
configured to be rotationally returned in direction and pressed in_

direction GykyesRsuR i Ng 34 and to PCT/IP97/04183
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engage a protruding portion 14c formed in the rear portion of the

el evating cam 14 in order to drive the stepped cam29 in direction [err] -
[err]. Reference nunmeral 35 is a disc clanper for the sound

recordi ng/ repgroducti on device 28 that is supported on a clanper nounting
plate 36 pro OF832%h the rear portion of the nechanical bage.13 in such a
way that there is a specified anmount of gap between the de SHIPIPBURM] t he
cl anper 35. In the spindle drive nmeans, 37 is an el evating connecting
plate rotatably rnaled to the center of the nechanical base 13 so.gg.to

be rotated in ditection K- [err], and on& /gy of the
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connecting plate is engaged with the elevating cam 14 wth the other end
engaged with the elevating cam 15 so that the novenent of the elevating
cam 14 in direction [err] - [err] is transmtted to the elevating cam 15.
The configuration of a disc pitch reduction neans is then described.

FIGS. 4 an&%ﬁaﬁga reduce the height of a spacer 40 and ®CHSPYHEIBHhi ckness
of the dis ger, a 12 cmdisc loading section 11b of the subtray is
formed at a somewhat higher position than an 8 cmdisc |oading sectign 11
c inarrow directiony, with the sections 11b and 11lc separated “ftomi each
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other by slits 11d, and a connection 1le can be flexed in direction [err]

- [err] under a specified anount of force.
The configuration of the horizontal transfer nmeans is

- 14 -
descri bed bel ow.
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In FIGS. 3 and 4, two non-gear portions 14d,
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 di sengage the main tray 10
from the horizontal drive gear 16. Furthernore, two NnOreGyaRp704p8rt i ons
11f, 11g'%?8&?¥ﬂﬁmd on the gear portion 1la of the subtray 11 to di sengage
the subtray 11 fromthe horizontal drive gear 16. Protrudi N
portions 14f, 14g are fornmed on 'the rear T

1l4e are fornmed on the gear
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portion of the elevating cam14. In addition, an activating piece 38 is
journaled to the front portion of the elevating cam so as to be rotated
for a specified anount, and a pressed portion 38a forned on the activating
piece 38 is constantly rotationally returned in direction X by a spring 39
SO as to bgyoR@ad4d €1 W th the protruding portions 14f, 14gT1/ar97041830n€
protrudi ng portion 10c is fornmed on the bottomsurface of the main tray
10. Two protruding portions 11h and 11i are fornmed on the bottom surface-
of the subtray 1 Next, the stop ons of a hori zont al - t*&fisf er
means _consi st % f the horizontal drivE 88 el evating cam 14,
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main tray 10, and subtray 11, the configuration of the non-gear and
protrudi ng portions and the pressed portion 38a of the activating piece
38, and the height rel ationship between the spindle base 17 and the sound

recordi ng/ reproduction device 28 are described with reference to.FIGS. 5
t hrough 11. - 15- PCTITPY7/04183

WO 98/22944
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FIGS. 5to 7 shows a state in which the main tray 10 and subtray 11 are
driven out fromthe front panel 1 in arrow direction a by the horizontal
drive gear 16, followed by the stoppage of a horizontal drive notor (not
shown) by a switch 50. In this case, the horizontal drive gear

w : .
engages t he Qé‘ﬁm%brtlon 10a of the main tray 10, the el ev%i,g,tg”)é‘ﬁ@lig EZ:

been fed to the end in arrow directi-on a, and the non-gear
di sengaged the elevating cam 14 fromthe horizontal drive gear _
. . N .-'-’-"?“_f..‘

Furt hernore, t hegﬁa/at ing cam 14
' : 137127
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has tewered t he spindle base 17 in arrow direction [err] and the

st epped
cam 29 has | owered the sound recordi ng/ reproduction device 28 in arrow
direction 6. In addition,

the activating piece 38 is pressed .by the
protrudi ng portion 13a of the

mechani cal base 13 to fyfogai nst the
spring 39 in arrow direction K ;é#

. In this state, en the disc 12 is
fed on the subtray 11 and the open close knob 4 is pressed, the.horizontal
drive

e
294 drives and transfers the main tray in arrow di~rection [err]
until the center of the subtray 11 and di'sc 12 is aligned with the center
of the | ower and upper spindles 19 qzqi#i as’ shown '

14




in FIGS. 8 and 9. Shortly before the non-gear portion 10b of the main
tray 10 is fed to the position of the horizontal drive gear 16 for

di sengagenent, the protruding portion 10c of the nmain tray 10 presses the
protruding portion 14g of the elevating cam 14 in arrow direction [err] to
engage the gridssption 14a with the horizontal drive geapchrsoaissi ng
with the non-gear portion ' - 16 -

- e
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1l4e. This operation drives the elevating cam14 in arrow direction [err],

whil e the novenent of the main tray 10 in arrow direction [err] is stopped

by the non-gear portion 10b. Thus, when the spindle base 17 is el evated

in arrow direction y by the elevating cam 14, the switch 51 is pressed by

t he el evat k‘;}g”gﬁ;gd 14, which then stops its novenent in amcuupeiiodsst i on
shown 1 n

[err], as FIGS. 8 and 9. In this case, the activating piece
38 is rotated by the _ X L i
5416 _ 161 27
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spring 39 in arrow direction y. 1In addition, the sound

recordi ng/ reproduction device 28 is |lowered in arrow direction

Next, when the horizontal drive gear 16 is rotated to drive the elevating
cam 14 in direction [err], the spindle base 17 is |owered by the el evating
cam 14 in Wrggé/”q‘i‘rection [err]. Shortly before thepagipogeass portion
14d of the" & ating caml4 is fed to the position of the horizontal drive
gear 16 for disengagenent, the pressed portion 38a of the activating _

pi ece 38 presses the protruding portion 11h of the subtray 11 to-ptr€ss the
subtray 11 in B1%w directian [err], th&¥éRY engaging
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the gear portion 1la of the subtray 11, which has been stopped by the
non-gear portion 11f, with the horizontal drive gear 16 to transfer the
subtray 11 in arrow direction [err]. At this point, the main tray 10 is
stopped at the non-gear portion 10b, while the elevating cam 14 is stopped
at the non-qﬁﬂ;nﬁﬂﬁtion 14d. Furthernore, when the sgbiypogskd i S
transferred inarrow direction [err], the protruding portion 11i of the
subtray 11 presses the protruding portion 14f of the elevating cam 14 in
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arrow direction [err], and the non-gear
stops the subtray 11. At the sane tine,

portion 11g of the subtray 11
the el evating cam 14 engages the

hori zont al

drive gear

16 and is then driven in

arrow direction [err],

as

shown in FIGS. 10 and 11.
el evati ng Qﬁf&ﬁé&hn arrow direc

The spindle base 17 is el evated by.the
tion y, and the protrudi ngcporgriosns 14c of

the elevating cam 14 presses a slope 32a at the tip of the hook 32
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=19 19 127
j/féd %?
B
3~§ 1 25
b | | 42 2%
- R L § &
252 |7 25c 12 >
,,,,,,,,,, 40— xi 1 y %a
AL . $ i
- )l:L 1/23{)
=1 | ‘ thE :}’/
. :j{ &k: |
— 71 | e ] N
: A | I : 10
=7 1 b
7 4‘! h?l'Jf\u
19a” L 1 23
| N S
LR a
) N
EIRIRY
19b 19
18 23a 23 17



and engages a recessed portion 32b while rotating the hook in arrow
direction K. The stepped can 29 is driven in arrow direction [err] and is
st opped by the switch 52. In this case, the sound
recording/reproduction device 28 is elevated in arrow direction y by the
st epped CS“Q nd the disc 12 is detached fromthe subiciapeiblisand t hen
cl anped ween the sound recordi ng/ reproduction device 28 and the disc

cl anper 35 for sound recording/reproduction. Once the sound . _
recording/reggqﬂuctlon has been fini shed _and when the horizont at ~dffve
e el evating cam 201727

gear 16 driv
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14 in arrow direction [err], the protruding portion 14c of the elevating
cam 14 drives the recessed portion 32b of the hook 32 in arrow direction
[err]. The protruding portion 32c of the hook 32 is rotated in arrow
direction K by the slope 13b of the protruding portion 13a of the..
nechanical“gﬁﬁ%%ﬁg, t hereby di sengagi ng the protrudi ng pectiupnedss of the
el evati ng cam fromthe recessed portion 32b of the -hook 32. The
non-gear portion 14d of the elevating cam 14 subsequently stops the_cam
14 from novi éq arrow direction [err& S@grtly before this operat¥on,
however, theggg t'rudi ng port. on 14f of e | evating cam 14 presses the
protruding portion 11i of the subtray 11 in
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- 18 - direction [err] to engage the horizontal drive gear 16 with
the gear portion 1la of the subtray 11, thereby allowing the subtray 11
to be transferred in arrow direction [err] together with the disc 12.

In this case, the spindle case 17 has been lowered in
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arrow direction 6, and the sound recordi ng/reproduction device 28 has been
| owered in arrow direction 6 by the stepped cam 29. Once the subtray
11 and the disc 12 has been transferred in arrow direction [err] and when
the center of the disc 12 approaches the center of the | ower and upper

spindl es 19 WA9B44 see FIGS. 8 and 9), the protruding portion 11h of the
subtray 11 presses the pressed portion 38a of the activati r‘fa:rb?%@l’!% I n

arrow direction [err], and the el evating cam 14 engages the hori zontal
gear 16 and is anl:zn in arrow direction [err]; thereby elevating themm
spi ndl e ‘base 1771 rrow direction y, wiz3/P3 then stopped by the swtch
51. '
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Then, when the elevating cam 14 is driven in direction [err] by the

hori zontal drive gear 16, the spindle base 17 is lowered in arrow
direction 6. The novenent of the elevating cam 14 in arrow direction [err]
I s stopped b¥ythe non-gear portion 14e but shortly before this operation,
the protrudi MY ¥82¥on 14g of the elevating cam 14 presses_the protruding
portion 10c of the nmmin tray 10 in arrow direction [err], EREIRYIB4383,i n
tray 10, which @Qz,stopped_by t he non-geg(: portion 10b, engages the

hori zontal drive gear 16 and is then tr 2 fed in arrow. directi on g
together with the subtray 11 and the disc 12. In this case, oo




the activating piece 38 has been rotated in arrow direction K by the
protrudi ng portion 13a of the mechanical base 13, and

- 19 - the protruding portion 11h of the subtray 11 passes through
in arrow direction [err] without contacting the pressed portion 38a. As a
result, th ' ay 10, subtray 11, and disc 12 exit thepcth@ilpsieanel 1
in arrow directron [err] so as to be changed, as
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shown in FIGS. 5 to 7. Next, the configuration of a transfer
swtching neans is described with reference to FIGS. 12 to 15. The
operation is normally perfornmed as shown in FIGS. 5 to 11, but when, in
FIGS. 10 and 11, another disc on both spindles 19, 25 is changed wi t hout
st oppi ng t heugsdaupghe! ecor di ng/ reproduction on the disc 12 Pgs€ys 3
and the open close knob 4 are operated to further drive tﬁe e evatrng cam

14 using the Lzontal drive gear é¢%§£/dlre0tlon [err] The
el evating cam I s stopped by t he s 3 :
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In this case, the protruding portion 32c of the hook 32 passes through
whil e being rotated in arrow direction K by the slope 13d of the
protrudi ng portion 13c of the nmechanical base 13, and engages a stopper
portion 13e as shown in FIGS. 1 and 13. Wien the elevating cam14 is
subsequent | ywar9seeousi N arrow direction [err], the protrudigg$ﬁ9&%;§§'14c
is disengaged fromthe recessed portion 32b of the hook 32. e 6 32
remains stoppe@q a7d the sound recordi ngﬁf 2 oduction device 28 is
stopped fromelevating in arrow directio 'éﬁ continue sound . - EEET
recordi ng/ reproduction. The el-evating cam 14 is driven in




arrow direction [err] and cooperates with the subtray 11 and main tray 10
vertically separated fromthe disc 12, to change another disc on both
:spindles 19, 25. - 20 - Next ,
when the No. keys 3, open close knob 4, and start stop knob 5 are operated
to renmove or change the disc 12 being

SPECIFICATION
DISC CHANGER

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

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

é% Background of the Invention
In a disc changer of this kind, a disc holding means is
configured to house a plurality of subtrays in a stocker having
a plurality of shelves, and a vertical drive means for
selecting the position of an arbitrary disc is configqured to
drive all of the stocker, the plurality of subtrays, and the
plurality of discs in the vertical direction.
In such a conventional disc changer, however, when the
vertical drive means driveé the disc holding means to select an
(:; arbitrary disc position, a vertical drive motor may consume a
large amount of energy because the stocker including the
plurality of shelves and the disc holding means used to drive
all of the p;urality of subtrays and the plurality of discs are
heavy, so that the disc changer may cause the finished product
to drop, be affected by vibration and require a large amount of
costs due to a large number of required components.
It is an object of this invention to provide a light and
inexpensive disc changer that does not require a stocker having

a plurality of shelves or a plurality of subtrays.

-1 -



sound recorded or reproduced with another, the elevating cam14 is further
driven in direction of arrow [err] fromthe position in FIGS 12 and 13,
-as shown in FIGS. 14 and 15. In the figures, when the protruding
portion 14c of the elevating cam 14 further presses the hook 32 in arrow
direction [err], the protruding portion 32c of the hook 32 is detached

from

t Besctiophee BRI Wineh thienefiohhe nechani cal base 13 and noved onto a

tilted portion 13f to cause the protruding portion 32c to |eave the

protrudi ng peot aehikie t}iﬁ@ Beglec?? ithd Refverdtotci arkd NEawdPWdidBeihon X
by the sprlng 39.

is a disc changer in which a plurallty of discs are loaded and
which selects any of the plurality of discs for sound
recording/reproduction, characterized in that the disc changer
comprises a disc holding means for detachably holding a
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; and a disc clamp means for clamping the disc at a
sound recording/reproduction position.

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

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

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

e

-2 -



When the elevating cam 14 is then noved in arrow direction [err], the
protrudi ng portion 14c drives the recessed portion 32b of the hook 32 in
arrow direction [err], and the protruding portion 32c of the hook 32,
which is constantly pressed downward in arrow direction [err] by the
spring 34, passes over the protruding portion 13c while pressing the

hor i oo PIRETY  SratinapReted 5 o §18u-codRing [SRE LY ;ﬁ 2ob8h %lfst he

o . _ e . ; ' na.
ver i calt it ROt EEQRCLICEEARE o ABLACLRS, dBacéfs \FhR01Es oRCERATE | 00
FIGS. 1§ d8er spindle.

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

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

The invention for a spindle drive means set forth in Claim
4 is a disc changer according to Claim 1 wherein the spindle
drive means has a spindle base driven in the vertical direction
by an elevating cam driven in the horizontal direction by a
(.. ° horizontal drive gear, and wherein the top of a lower central
| shaft provided on the spindle base presses an upper central

shaft upward to house the holding claw inside the upper spindle
in order to release the spacers from the upper spindle.

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

tip of the lower spindle shaft provided on the spindle base

-3 -



21. The configuration of the elevation return neans is first

descri bed. The spacer 40 configured to be fitted on both spindles 19 and
25 to support the disc is elevated up to the origin of the spacer once one
cycle of disc change operation - 21 -

presses the core portion of the holding claw upward to house
the holding claw inside the upper spindle in order to release
the spacers from the upper spindle.

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

& The invention for a vertical drive means set forth in
Claim 6 is a disc changer according to Claim 1 wherein the
vertical drive means has a lower spindle rotatably journaled to
the lower central shaft disposed on the spindle baée, wherein a
threaded portion of the lower elevating table provided to
engage a threaded portion formed on the outer circumference of
the lower spindle drives the lower. elevating table in the
vertical direction, and wherein a vertical drive gear
configured to engage a geér portion provided on the lower part
{ of the lower spindle is rotated by a motor in order to
vertically drive the plurality of spacers and discs supported
on the elevating table. B

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

mounted thereon, wherein the lower spindle is rotated to drive

- 4 -



has been finished, that is, the spacer 40 of No. O is elevated in arrow
directiony by the lower elevating table 23 until it engages the upper
spindle 25 prior to resetting. At this point, each spacer 40 of No. O
to No. 12 conpresses a disc presser spring (an urging device) 42 provided
as a disc presser nmeans between the bottom surface portion of a guide hole

24b for ¢hhe pRalasPigiieLAp PRI JeiAtd rh?l“@ffecﬁcﬁyaid Srdeéd! €024 and a

di sc presser 41 fitted on the upper spin , and are sandw ched between

the top vaidiang ¥eWdive e |paialtlQy A Hpdddds Al Abdd suhserpe@sser
41 to prevent
by the spindle.

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

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

sequentially drive the main tray, subtray, and elevating cam in
the horizontal direction.

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

means is stopped.



a plurality of discs 12 fromslipping out fromthe spacer 40. The

configuration of the disc holding neans is then described. In the figures,
-a plurality of claw portions 27a formed on the outer circunference of the
hol ding claw 27 can enter and exit a plurality of slits 25a forned in the

outer circunference of the upper spindle 25. ~ Alower central shaft
43 is fittedphl o BN VanS YL td sHPLRPL Gadd 0, Itha v i ection
[err] - [err] for a specified anobunt, “and the top 27b of the .hol ding claw

27 engagggetita opOEOMHY houd nl0weld GRMdEA! raedipdd iy Adpidifsc idye shaft

upward in arrow direction 6 using a claw opening spring 44. A pressed

portionpositions in order to sound record/reproduce on the disc and to
house and remove the disc.

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

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

(. spacers supported by both spindles.

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

The invention for a transfer switching means set forth in

Claim 12 is a disc changer according to Claim 11 wherein to
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formed on the | ower part of the upper spindle 25 allows the plurality of
claw portions 27a of the holding claw 27 to protrude fromthe outer
-circunference of the upper spindle 25 to hold the spacer 40 or the disc
presser 41, as shown in FIGS. 17, 20, and 22. When the | ower central
shaft 18 is pressed upward in arrow direction [err] by the spindle base

17, a MAPseeflgROshi P8twWeEn the change of another disc and 2Be- removal
and change of the disc being sound recorded or reproduéed,
during the sound recording/reproduction on the disc, the
transfer switching means has a position at which the elevating
cam is engaged with and disengaged from a hock configured to be
rotationally returned for a specified amount by a spring
journaled to a stepped cam driving the disc clamp means that
elevates and lowers a sound recording/reproduction device to
clamp the disc at the sound recording/reproduction position,

é% the transfer switching means alsc having a position at which
the hook is held to and released from the mechanical base.

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

The invention for a disc pitch reduction means set forth
in Claim 13 is a disc changer according to Claim 11 wherein the
disc pitch reduction means.has a slit and a connecting section

Q; between a 12 cm and an 8 cm disc loading sections of the
subtray so that a force of a specified amount or more can
deform the connecting section to make the 12 cm and 8 cm
loading sections flush with each other, thereby allowing the

thickness of the spacers to be reduced.

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

changer according to an embodiment of this invention;



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

al l owi ng the spacer 40 to pass along both spindles 19, 25 in the vertical
direction, as shown in FIGS. 16, 18, 19, 21, and 23. When the disc
12 is in its sound recording/reproduction *position as shown in FIGS. 10

and 11 and 'SFiét UQHQQ hophPe1ySEateheBpeb 4R With U 1ol appedirddie

spacer shown In
of an lnput section (a mechanical section) of the disc changer
according to the embodiment of this invention;

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

FIG. 4 shows a subtray and a main tray of the disc changer
according to the embodiment of this invention, wherein (A) is'a

@%’ plan view, (B) a side view, and (C) a cross sectional front
view;

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

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

E} change the disc;

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

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

invention in which the main tray has entered the body;



16, the | ower spindle 19 is rotated to lower with the upper and | ower

el evating tables 24 and 23 until the top surface of the spacer No. 12 40
is flush with the top surface 19c of the |l ower spindle 19, thereby

determ ning the position of the disc. Then, when the el evating cam 14
Is driven in arrow direction [err], the spindle base 17 is lowered in
arrow directipnc. [eri§, aapdrt el hetdssgsetalordlsupper showhagdihe madsser
41 on the upper spindle 25 as shown in FIG 17. The disc 12 i-s then

t r ansf ertreay o £ hthded$abt chygnddr saccbrudingetoenher embotdhmedtsof tRiss
aligned with the center of.both spindles 19, 25. The |ower spindle 19 is
then el evnnentionabnowhiithethe onaynbyrapehas entered the body;

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

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

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

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

FIG. 13 is a partial cross sectional side view of the disc
éhanger according to the embodiment of this invention in which

("_ the disc is changed during sound recording/reproduction;

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

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

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

changer according to the embodiment of this invention in which



spi ndl e base 17, and the holding claw 27 is housed inside the upper
spindle 25 as shown in FIG 18. Next, the lower spindle 19 is rotated
t0 drive the spacer 40 one pitch in arrow direction y together with the
subtray 11, as shown in FIG 19. In this case, the thickness of the spacer
40 can be further reduced if the disc pitch reduction nmeans is used to

fl h 11
f1ex the conpeck | OkoRes | 0f 1o 601 RKEd Niofls S koG15LOBH! ROcaELEON 110

23 - spindle;

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

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

FIG. 19 is a cross sectional front view of the disc

@% changer according to the embodiment of this invention in which
the removal of the disc from the center spindle is started;

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

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

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

(j. changer according to the embodiment of this invention
| illustrating a method for preventing the spacer from slipping
out when a lower spindle is lowered;

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

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

according to a second embodiment of this invention;
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11b when a |l ower disc 12A raises the subtray 11 in arrow direction vy.

The spindle base 17 is then driven in arrow direction 6 to cause the
.plurality of claw portions 27a to protrude fromthe outer circunference of
t he upper spindle 25 to hold the disc 12 in conjunction with the spacer
No. 12 40, as shown in FIG 20.

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

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

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

invention.

Description of the Embodiments

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

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

(" and 9 is an insulator provided on the bottom plate 2.

Reference numeral 10 indicates a main tray that protrudes from
an opening la in the front plane 1. Reference numeral 11
designates a_subtray that can be guided by the main tray 10 to
slide in arrow direction o - f and on which a changed disc 12
has been fed in this figure.

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

moved in arrow direction o - B. Reference numerals 14 and 15

- 11 -



The subtray 11 is | owered and | eaves the disc 12 and the spacer No. 12 40
to separate the lower spindle 19 fromthe upper spindle 25. The
.enpty subtray 11 is then returned to the sound recording/reproduction
position shown in FIGS. 10 and 11, while the |lower spindle 19 is

sinmul taneously rotated to elevate the spacer 40 and the disc 12 in arrow

directi opngidgreckbuedathad chAst hehichr hav8, baénsgawaedn tbl €he?l. :
Next, when the spacer No. 12 for the disc 12 in the condition shown in

FIG 21 mechaahshirbadet @3t b6 agund beemovddndhr aptrodudtirentioa ti eng,a
spacer No. 11 40 is aligned
cam grooves 1l4b 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 géar portion 1lla of the subtray 11, and a gear
portion 1l4a of the elevating cam 14 and is Qisposed so that its

é%? 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

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

the number of rotations of the vertical driwve gear 20.

- 12 =



‘With the upper end of the | ower spindle 19 and the spindle base 17 is
driven and opened in arrow direction [err], as shown in FIG 20.

spindle base 17 is then driven in arrow directiony to

claw 27 inside the upper spindle 25, as shown in FIG 19.
Furthernore, the lower spindle 19 is rotated to |lower the |ower elevating

tF Iag e1§3 one giiferedds ddifeSPRCE Aidhtdd QI 16he£Cél Svat £hg]

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

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

The configuratibn of a disc clamp means is then described.

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

transmitted to the stepped cam 30.

- 13 -
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24 -

.The spindle base 17 is | owered and opened in

direction [err] to lower the disc 12 on the spacer No. 12 40, onto the
.Ssubtray 11, as shown in FIG 17. The subtray 11 with the disc 12
| oaded thereon is

&

=N

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

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

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

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

direction y - & under a specified amount of force.
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subsequently 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 spindle case 17 is driven in arrow direction y to close
t he upper and | ower spindles 25 and 19, and the | ower spindle 19 is
rotated to drive the |lower elevating table 23 in arrow directiony up to

its origin, %é*&yﬁ‘fiéhfdﬁoril%f the hotzSIPOVE €LRhE BEF ahblRs €P4bl es any

di sc on one of the spacers : to No. 12 40 to be transferred from

bet ween deeidy i vdd sl BSw 19, 25 to the sound recordi ng/ reproduction or

renoval position and back to the housing position between both spindles
In FIGS. 3 and 4, two non-gear portions l4d, l4e are

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

@%‘ subtray 11 to disengage the .subtray 11 from the horizontal
drive gear 16.

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

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

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

are described with reference to FIGS. 5 through 11.
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19, 25. FIGS. 22 and 23 shows the configuration of a spacer

det achnent prevention neans for preventing the spacer 40 from slipping out
.fromthe top surface 19c of the |lower spindle 19 when the spindle 19 is
opened or closed in arrow direction [err] - [err] in the above
configuration. A detachnent prevention claw 45 configured to slide in

arrow directgegslesrko- 70 8héwsi B 5B8tBPRAr wBath @he!l REihOWRAYCEW bald shaft
18 is constantly pressed upward in direction y by a conpression spring 46
to causguptpapt 1udhre BeivbeANciBarebmt BBe front panel 1 in arrow
direction « by the.horizontal drive gear 16, followed by the
stoppage of a horizontal drive motor (not shown) by a switch
50.

In this case, the horizontal drive gear 16 engages the
gear portion 10a of the main tray 10, the elevating cam 14 has
been fed to the end in arrow-direction o, and the non-gear
portion l4e has disengaged the elevating cam 14 from the

é%? horizontal drive gear 16. Furthermore, the elevating cam 14
has lowered the spindle base 17 in arrow direction 3 and the
stepped cam 29 has lowered the sound recording/reproduction
device 28 in arrow direction 3. In addition, the activating
pliece 38 is pressed by the protruding portion 13a of the
mechanical base 13 to rotate against the spring 39 in arrow
direction x.

In this state,:when the disc 12 is fed on the subtray 11
and the open close knob 4 is pressed, the horizontal drive gear

[; 16 dri%es and transfers the main tray in arrow direction
until the center of the subtray 11-and disc 12 is aligned with
the center of the lower and upper spindles 19 and 25, as shown
in FIGS. 8 and 9.

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

horizontal drive gear 16 starting with the non-gear portion
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| ower central shaft 18 to press a plurality of claw portions 45a, thereby
allowing the tips 45b of the claws to protrude fromthe outer
eircunferential portion of the | ower spindle 19
- 25 - in order to prevent the spacer 40 from slipping out from
the |ower spindle 19.

l4e. This operation drives the elevating cam 14 in arrow

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

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

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

Shortly before the non—geér portion 14d of the elevating
cam 14 is fed to the position of the horizontal drive gear 16
for disengagement, the pressed portion 38a of the activating
piece 38 presses the protfuding portion 11h of the subtray 11
(ﬁ) to press the subtray 11 in arrow direction B, thereby engaging
| the gear portion lla of the subtray 11, which has been stopped

by the non~gear portion 11f, with the horizontal drive gear 16
to transfer the subtray 11 in arrow direction . At this
point, the main tray 10 is stopped at the non-gear portion 10b,
while the elevating cam 14 is stopped at the non-gear portion
14d.

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

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

- 17 -



“Once the | ower spindle 19 has been pressed upward in arrow direction [err]

with the | ower central shaft 18, the upper end 45¢c of the detachnent

prevention claw 45 is pressed downward by a pressing section 25b formed at

the |l ower 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 nmadeapfoa dpreogiomt @i ahdl eAgenbhegpast podicdgnpaiyi of t8e sabtrhg

| oner central shaft 18 and are closed, allow ng the spacer 40 to pass

bet ween thestpper thedsubheryspilndl At RBeandmel @imgpotheyelayathogncam Fl G

23, thereby the tip 45b of -the claw portions 45a being constantly

posi ti onké engadest hael bagizontal 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 vy, and the protruding portion l4c of the
elevating cam 14 presses a slope 32a at the tip of the hook 32
and engages a recessed portion 32b while rotating the hook in
arrow direction k. The stepped cam 29 is driven in arrow

é%? direction 8 and is stopped by the switch 52.

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

Once the sound recording/reproduction has been finished
and when the horizontal drive gear 16 drives the elevating cam
14 in arrow direction o, the protruding portion 1l4c of the

éiﬁ elevating cam 14 drives the recessed portion 32b of the hook 32

| in arrow direction «. The protruding portion 32c of the hook
32 is rotated in arrow direction x by the slope 13b of the
protruding portion 13a of the mechanical base 13, thereby
disengaging the protruding portion l4c of the elevating cam 14
from the recessed portion 32b of the hook 32. The non-gear
portion 14d of the elevating cam 14 subsequently stops the cam
14 from moving in arrow direction a. Shortly before this

operation, however, the protruding portion 14f of the elevating

cam 14 presses the protruding portion 11i of the subtray 11 in
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spi ndl e 19. The operation of the disc changer configured as descri bed
above according to one enbodinent of this invention is described. I n
.FIG 1, when the disc 12 on the subtray 11 is changed and the open cl ose
knob 4 is pressed, the main tray 10 is noved in arrow direction [err] as
shown in FIGS. 8 and 9, and | oaded wuntil the center of the disc 12 is
al i gneddiwebtiiba cemcerenghgebthe hpiridoesald drive gear e hoikdy tdy8 ndl e 19
is opened and closed in the vertical direction.
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 &, and the sound recording/reprodﬁction device
28 has been lowered in arrow direction 3 by the stepped cam 29.
Once the subtray 11 and the disc 12 has been transferred

in arrow direction o and when the center of the disc 12

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

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

by the protruding portion 13a of the mechanical base 13, and
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The disc 12 is further transferred in arrow direction [err] up to the
sound recordi ng/ reproduction position as shown in FIGS.
.lower spindle 19 is elevated and cl osed.

device 28 is also elevated to clanp the disc 12 and starts sound
recordi ng/ reproducti on on - 26 -

di sc.

\hba phetmpdmnglpsetknnbl&hlefthha pubsgey Adapasses 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 o so as to be changed, as
shown. in FIGS. 5 to 7.

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

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

13.

When the elevating cam 14 is subsequently driven in arrow

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

another disc on both spindles 19, 25.

- 20 -
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‘the disc 12 is transferred up to a disc change position by the
10 and the subtray 11, as shown in FIG 1.

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 di

12 is

main tray
When a different No. key 3

SC

returned to its specified position on both spindles 19, 25 and the
newy specifigéxtlsghef BREhNNSDI REYES3]90pén kI oskeangiory 6d ardd dthg-tsound

recordi ng/ reproduction position to start sound recording/reproduction.
spacer 4écop khebabedrendpeehted tborehsver ogi hadgyeshen disd-11@ bAinghhen
no disc is specified, :

sound recorded or reproduced with another, the elevating cam 14
is further driven in direction of arrow $ from the position in
FIGS. 12 and 13, as shown in FIGS. 14 and 15.

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

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

of the hook 32 in arrow direction «, and the protruding portion

. 32c of the hook 32, which is constantly pressed downward in

arrow direction 3 bf the spring 34, passes over the protruding
portion 13c while pressin§ the tilted portion 13f of the
mechanical base 13 and then returns to its nofmal position
shown in FIGS. 10 and 11.

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

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

origin of the spacer once one cycle of disc change operation

- 21 =
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"NO DI SC" is displayed in a display section 7. Next, when a No. key 3
different fromthe one corresponding to the disc being sound recorded or
.reproduced is pressed and the open close knob 4 is then pressed, the disc
bei ng sound recorded or reproduced continues to be sound recorded or
reproduced, whereas the disc 12 corresponding to the specified No. is
r enoved Hasrbden webmisihed s ptinat ebs 19th€5spacernddedft ot he itisseletrahgd
position shown in FIG 1. When the disc on the subtray 11 is then
changed Imdaxhew @®@©0ti@sevmwpbtmeikoweESsbdvatﬁ@gnb%bbﬁa%ée@nﬁi%cits
housed on both spindles 19, 25.

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 provided
as a disc presser means between the bottom surface portion of a
guide hole 24b for the upper spindle 25 formed in the upper
elevating table 24 and a disc presser 41 fitted on the upper

spindle 25, and are sandwiched between the top surface 23c of’

the lower elevating table 23 and the disc presser 41 to prevent
- a plurality of discs 12 from slipping out from the spacer 40.
The configuration of the disc holding means is then
described. In the figures, a plurality of claw portions 27a
formed on the outer circumference of the holding claw 27 can
enter and exit a plurality of slits 25a formed in the outer
circumference of the upper spindle 25.
A lower centréi shaft 43 is fitted in"the upper spindle 25
so as to slide in arrow direction vy - & for a specified amount,
(:. and the top 27b of the holding claw 27 engages the bottom of
| the lower central shaft 43 to press the shaft upward in arrow
direction & using a claw-opening spring 44. A pressed portion
formed on the lower part of the upper spindle 25 allows the
plurality of claw portioms 27a of the holding claw 27 to
protrude from the outer circumference of the upper spindle 25
to hold the spacer 40 or the disc presser 41, as shown in FIGS.
17, 20, and 22.
When the lower central shaft 18 is pressed uéward in arrow

direction vy by the spindle base 17, a pressed portion 25c
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Next, the operation perforned when the power button 6 is pressed to start
sound recordi ng/ reproduction is described. The power button 6 is
-first turned on to light the No. keys 3. Wen any No. key 3 is specified
and pressed and the open close knob 4 is then pressed, the specified disc
12 is renoved from between both spindles 19, 25 and noved to the disc

- 27 - formed above the slit 25a in the upper spindle 25 causes the
plurality of claw portions 27a to be housed inside the.upper
spindle 25, therebﬁ allowing the spacer 40 to pass along both
spindles 19, 25 in the vertical direction, as shown in FIGS.
16, 18, 19, 21, and 23.

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

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

. spacer No. 12 40 is flush with the top surface 19c of the lower
spindle 19, thereby determining the posifion of the disc.

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

Q;: lower spindle 19 is then elevated in arrow direction v by the
spindle base 17, and the holding claw 27 is housed inside the
upper spindle 25 as shown in FIG. 18.

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

loading section llc flush with the 12 cm disc loading section
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change position shown in FIG 1. Wien no disc is specified, t he
enpty subtray 11 is noved out. Wien a new disc is then fed on
. the subtray 11 and the open cl ose knob 4 is then pressed, the disc
i s housed at the specified position on both spindles 19, 25, and
t he spacer 40 Is elevated to return to its origin as shown in FIG

16. Theilb when ablurefpeisti DPACPAiBesPehbOEUBErhy @lkRawarmB@ner using

t he notor (not shown), vertical feed detection switch 22, sw tches

50, 51,d52ecbBpnNg. keys 3, open close knob 4, start stop knob

The spindle bése 17 is then driven in arrow direction & to

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

é% The empty subtray 11 is then returned to the sound

recording/reproduction position shown in FIGS. 10 and 11, while

the lower spindle 19 is simultaneously rotated to elevate the

spacer 40 and the disc 12 in arrow direction y to return them

to their origin, as shown in FIG. 21.

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

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

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

direction &, as shown in FIG. 18.
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5, display section 7, and m croconputer. Next, a second

enbodi nent of this invention is described. FIG 24 is a perspective
-view of a disc changer according to t he second enbodi nent of this
invention with part of an input section (a nechanical section)
renoved. In this figure, the subtray is provided on the main tray

60 so as to %éiesplm&i@ base 17 iPNHdekbdaknd spetePNidirsceidhted from
FIG 24. | i ke the configuration of the above enbodi nent, the

i nput  seet Newenf dhe dsmpmdz ejqudimaéas No SOUNA4 0 § enotali tigs rsameﬁanpt i on
device 61 disposed in the front of mechani cal base 62 (the front
correspdngs aso st dwerFId ghg7J n

| The subtray 11 with the disc 12 loaded thereon is
subsequently transferred to the sound recording/reproduction
position shown in FIGS. 10 and 11 in order to start sound
recording/reproduction. In this case, the spindle case 17 is
driven in arrow direction y to close the upper and lower

spindles 25 and 19, and the lower spindle 19 is rotated to

drive the lower elevating table 23 in arrow direction y up to

its origin, as shown in FIG. 16.

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

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

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

from the outer circumferential portion of the lower spindle 19
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FIG 24) and a spindle 63 located in the rear, so that a rotating

di sc can be observed fromthe front panel. The spindle 63 in
the second enbodinment is different from t he correspondi ng

configuration in the above enbodi nent. The spindle 63 is conposed
of an upper spindle 64 and a | ower spi ndl e 65, the upper spindle

64 has ajihl8nger648 ptelBRALUPREI spacer 40 EBSmOEliﬁpﬂﬁeru&pE&Gbeth@dy 64a,
and an engagenent piece 64c
lower spindle 19.

Once the lowef spindle 19 has been pressed upward in arrow
direction y with the lower central shaft 18, the upper end 45c
of the detachment prevention claw 45 is preésed downward by a
pressing section 25b formed at the lower end of the upper
handle 25, and the plurality of claw portions 45a of the
detachment prevention claw 45 having the shape shown in FIG. 23
and made of a spring material leave the protruding portion 18a

é% of the lower central shaft 18 and are closed, allowing the
spécér 40 to pass between the upper and lower spindles 25 and
19 smoothly, as shown in FIG. 23, thereby the tip 45b of the
claw portions-45a'being constantly positioned inside the lower
spindle 19.

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

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

and the open close knob 4 is pressed, the main tray 10 is moved

in arroﬁ direction $# as shown in FIGS. 8 and 9, and loaded
until the center of the disc 12 is aligned with the center of
both spindles 19, 25, and the lower spindle 19 is opened and
closed in the wvertical direction.

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

clamp the disc 12 and starts sound recording/reproduction on
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formed on the fl ange 64b engages an engagenent hol e 66a forned in a

spi ndl e nounting plate 66. A disc presser 67 is fitted on the
.outer circunference of t he upper spindle body 64a so as to be noved
al ong a verti cal groove 64e. The disc presser 67 is urged downward
by a disc presser spring 69. A holding claw 70 is

housed itis: dbishe ud¥hen thendpenboligse knob 4 is then pressed again,
the disc 12 is transferred up to a disc change positioh by the
main tray 10 and the subtray 11, as shown in FIG. 1.

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

to the sound recording/reproduction position to start sound

-' .
fndd
vt

recording/reproduction. The spacer 40 is elevated and return
- to its origin, as shown in FIG. 16. When no disc is specified,
"NO DISC" is displayed in a display section 7.

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

C; and moved to the disc change position shown in FIG. 1.
- When the disc on the subtray 11 is then chaﬁged and the
open close knob 4 is pressed, the new changed disc is housed on
both spindles 19, 25.

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

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

removed from between both spindles 19, 25 and moved to the disc
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64a. The hol ding claw 70 is formed by using a synthetic resin to
integrally nold a claw portion 70a that holds a spacer 71 on the upper

spindle 64, a core portion 70b with which a protrudi ng portion 65a
in the | ower spindle contacts, and an upper stopper 70c.

Al t hough the holding claw 70 is urged downward by a cl aw openi ng
spring 7&hangei popieient sloby Anpressi DY SWhéhonobddsc is spetdddesdli ppi ng
out. The pressing section 64d is integrally nol ded wi t'h the upper
spi ndl e theyeBptyaadbtrayohl atsenobgdt het. tip of a downward-pressing
pi ece 73a of a detachnent prevention claw 73, which is described
bel ow. 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. keys 3, open close knob 4, sta;t stop knob
%% 5, display section 7, and microcomputer.

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

Unlike the configuration of the above embodiment, the
input section of the secoﬁd embodiment has a sound

Q;; recording/reproduction device 61 disposed in the front of a
mechanical base 62 (the front corresponds to the lower right in
FIG. 24) and a spindle 63 located in the rear, so that a
rotating disc can be observed from the front panel.

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

end of an upper spindle body 64a, and an engagement piece 64c
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'Since the root of the claw portion 70a is made of a thin pl ate, the

claw portion can be bent inward and outward. The tip 70d of the
claw portion 70a is shaped |ike a hook and t hat part of the claw
portion 70a which contacts the upper spindle body 64a is tilted

I nwar d. The core portion 70 of the holding claw has three
verti cal formed ongthevé£lange atbpeaghyessanhahgagemeant holledébn tthemedp 70d
of the claw portion 70a so that the tip 70d can sufficiently

retreat imta spéndppemosptiadiephatiy 64a.

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

A holding claw 70 is housed inside the upper spindle body
64a. The holding claﬁ 70 is formed by using a synthetic resin
to integrally mold a claw portion 70a that holds a spacer 71 on

éﬁ the upper spindle 64, a core portion 70b with which a
protruding portion 65a in the lower spindle contacts, and an
upper stopper 70c.

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

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

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

retreat into the upper spindle body 64a.
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The | ower spindle 65 is conposed of a | ower spindle

body 65d consisting of an outer cylinder 65b and an inner cylinder 65c;
and a detachnent prevention claw 73 fitted in the inner cylinder 65c. The
i nner cylinder 65c is fitted in a lower shaft 74a fornmed on the spindle
base 74 and is fixed by

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

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

65g engages an intermediate gear 75 to rotate the outer

~cylinder 65b.

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

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

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

pressing pieces 73a can protrude therefrom. The detachment
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'engaging an engagenent 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-li ke gear 65g. The gear 65g engages an
intermedi ate gear 75 to rotate the outer cylinder 65b. A mal e thread
65h is formed on the outer circunference of the outer cylinder 65b in such
a way aptéveatédnpelawo?37ast patkssexdy apwiard Hyaeaerconbriesstilve \sgmtinenl78
direction is screwed on the nmle thread 65h. The threaded portion 76 has a
rotati ohn theppewer7shadft Frhevéot a@liloselthel tdp F8ien@Lr dihe ed ash@enthien

73b to protrude frém the claw hole 65i while allowing the

downward-pressing piece 73a to protrude from the small hole.

In addition, a protruding portion 65a that presses the

holding claw 70 upward is .formed at the center of the top of

the inner cylinder 65c. -The lower side of the protruding

portion 65a is tilted so that the claw portion 73b can move in

and out through the claw hole 65i.

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

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

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

To remove the disc 79 from the spindle 63, the subtray is
moved to the position of the spindle 63 to carry the specified

disc 79 thereon while the sound recording/reproduction device

61 is stopped.
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“outer cylinder 65b is rotated. The rotation stopper 77 has one

journaled to the threaded portion 76 and the other end journaled to the
.mechani cal base 62. A detachnent prevention claw 73 is conposed of
three claw portions 73b that are open outward; three downward-pressing

end

pi eces 73a forned between the claw portions; and a | ower stopper 73d
protrudi ng dayweespleration Jir€ipe cd@imdibe escEordihgoughthki shcbhd ti ps of

the claw portions 73b nove in and out are forned in the upper part of

i nner cydnbutbinGbc {secdesdtGibed)witthatéfdodrseate FOEHed25 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

£
(N

portion 70b of the holding claw 70. As the protruding portion

73, thereby contacting the protruding portion 65a with the core.

65a further presses the holding claw 70 upward against the

force of the cléw40pening spring 72, the tip 704 of the holding

claw enters the upper spindle body 64a. Thus, the spacer 71

can be moved toward the upper spindle 64 without being

obstructed by the tip of the claw portion 70a of the spacer 71.

At the same tiﬁe, the downward-pressing piece 73a of .the

detachment prevention claﬁ 73 contacts the pressing section 64d

(;- of the upper spindle 64. When the pressing section 64d presses

the detachment prevention claw 73 back downward against the

force of the compression spring 78, the tip 73e of the claw

portion 73b of the detachment prevention claw 73 retreats into

the inner cylinder 65c. Thus, the spacer 71 can be moved from

the lower spindle 65 toward the upper spindle 64.

In this state, the rotational force of a motor (not shown)

is transmitted to the intermediate gear 75 and the ring-like

gear 65g to rotate the outer cylinder 65b. This rotation

causes the threaded portion 76 to rise spindle 65, thereby the
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bet ween the claw holes 65i so that the tips of the downward- pressing

pi eces 73a can protrude therefrom The detachnent

~ 30 - prevention claw 73 is pressed upward by a conpression
spring 78 in the lower shaft 74a to allow the tip 73e of the claw portion
73b to protrude fromthe claw hole 65i while allow ng the

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

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

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

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

65i, thereby preventing the spacer 71 fitted on the lower
spindle 65 from being detached therefrom.

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

the sound recording/reproduction position or the exterior.
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downwar d- pressi ng piece 73a to protrude fromthe small hole. In
addition, a protruding portion 65a that presses the holding claw 70 upward
i=s formed at the center of the top of the inner cylinder 65c. The | ower
side of the protruding portion 65a is tilted so that the claw portion 73b

can nove in and out through the claw hole 65i. The operation of the
di sc changer e@ddgiief s tleserimbacht 800y ea agLsE dlidndgert ie ®¥RELONda
enbodi nent of this invention is described bel ow. When a.disc 79 is

pl aced omplidvalsiti refy dinsbd heereofderaddd send kwtoich sseiestsedany hefnkha tray 60
s noved to the inside of the
plurality of discs for sound recording/reproduction, comprises
a disc holding means for detachably holding a plurality of
spacers on a pair of spindles using a holding claw (27); a
vertical drive means for driving the spacers in the vertical
direction to select any position of the plurality of discs held

by the plurality of spacers; a spindle drive means for driving

the holding claw to engage and disengage the plurality of

spacers with and from an upper spindle; a horizontal transfer
means for transferring the disc supported on a subtray from any
spacer held by the holding claw; a disc clamp means for
clamping the disc at a sound recording/reproduction position; a
transfer switching means operative during the sound
recording/reproduction on the disc for switching the presence
of transfer of the disc to distinguish between the change of
another disc and the change and removal of the disc being. sound
recorded or reproduced; aﬁd a disc pitch reduction means for
(;- reducing the height of the spacers supported by both spindles.

' This configuration enables the positions of the plurality of
spacers and discs loaded on both spindles to be driven in the
vertical dirgction in order to select any disc for sound
recording/ reproduction, thereby providing a.light,

inexpensive, and high-quality disc changer.
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) pp ra tus Cnce the disc 79 has noved to the sound recording/reproduction
pos Iuﬂwmﬂ recordlng/reproductlon device is elevated to clanp the
di s start sound recording/reproduction. After sound
recordlng/repro uctlon when any No. key is pressed, the disc 79 is housed
at a specified position on the spindle 63. To sound record or
reproduce on the disc 79 housed on thearmgindle 63, the No. key is pressed
to renmove the specified disc 79 fromthe spindle 63 to allow-'the sound
recording/ reproduction device 61 to execute sound recordi ng/ reproduction.
1. A disc changer in which a plurality of discs are loaded
and which selects any one of the plurality of discs for sound
recording/reproduction, comprising a disc holding means for
detachably holding a plurality of spacers (40, 71) on a pair of
spindles (19, 25, 64, 65) using a holding claw (27, 70); a

vertical drive means for driving said spacers (40, 71) in the

vertical direction to select any position of the plurality of-

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

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

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

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

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

holding means is manufactured by integrating a core portion
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e the disc 79 fromthe spindle 63, the subtray is noved to the
gmij <ml !MMM”"LG 63 to carry the specified disc 79 thereon while
production device 61 is stopped.
The operation of the spindle according to the second

p03|
the

that is pressed upward by the lower spindle with a claw portion

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

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

- holding c¢law (27) inside the upper spindle (25) in order to

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

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

Q; (70b) of said holding claw (70) upward to house said holding

| claw (70) inside the upper spindle (64) in order to release

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

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

outer circumference of the lower spindle (19) drives said lower
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enbodi ' cribed wwth reference to FIGS. 25 and 26. FIG 25
shom[mmmmﬁ u ich 5 discs are housed on the lower spindle and in
whi ch ¥hecu " ®Ywer spindles 64 and 65 are spaced from each other.
When an el evating cam (not shown) elevates the spindle base 74, the | ower
spindle 65 nounted on the spindle base 74 is also el evated. The el evation
of the |lelevasphgdtaebfe ¢adjesnt bhet eeeibaldddgeckdnn,78ndl vharednat
120[err] to be fitted to the detachnent prevention claw 73, thereby
cont act i wegrtheapr driwvei ggapo( 20 pncébfiignrhdt ho evgegeper geenm PObtapnt he
hol di ng claw 70. As the protruding portion 65a further presses the hol ding
claw 70 (p¥a) dpzguided phethe lower part of said lower spindle (19) is
rotated by a motor in order to vertically drive the plurality
of spacers (40) and discs (12) supported on the elevating table

(23).

7. A disc changer according to Claim 1 wherein said vertical
drive means has a lower spindle (65) rotatably journaled to the

§§‘ spindle base (74), wherein a threaded portion (76) is provided
to engage a male thread (65h) formed on the outer circumference
of the lower spindle (65), the threaded portion (76) having a
rotating étopper {77) mounted thereon, wherein the lower
spindle (65) is rotated to drive the threaded portion (76) in
the vertical direction in order to vertically drive the

plurality of spacers (71) and discs (79) supported by the
spindle (63). '

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

a pressed portion {38a) of an activating piece (38)
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'forlﬂgﬂiﬂmw ening spring 72, the tip 70d of the holding claw
ent il ﬂyg ndl e body 64a. Thus, the spacer 71 can be noved toward
e

t he upper spt ndl 4 without being obstructed by the tip of the claw
portion 70a of the spacer 71. At the same tine, the downward- pressing
pi ece 73a of the detachnment prevention claw 73 contacts the pressing

sect | on s@dghen®fidiNg Wibtie HAIOR 84 tradfhendhe fimeasd Py SEFtamd 64d
presses the detachnment prevention claw 73 back downward agai nst the force

of the eqQRREAIHPRBPININY Bidd &aild hedeintidle dtive et i prey¥3b of the
det achnment prevention claw 73 retreats into
9. A disc changer according to Claim 1 wherein said spindle
drive means is configured so that the spindle base (17) is
vertically driven by the elevating cam {14) at a housing
position centered at both spindles (19, 25) and at the sound
recording/reproduction position, at which the subtray (11) in

said horizontal transfer means is stopped.

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

base.

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

( recording/ reproduction, comprising a disc holding means for

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

being supported by a subtray (11) from any spacer (40} held by
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the i ' c. Thus, the spacer 71 can be noved from the |ower
spi n&"“ﬂ#ﬂﬂmﬂﬁ“@i upper spindle 64. In this state, the rotational
force*of ca wotOr s shown) is transmtted to the internedi ate gear 75

and the ring-like gear 65g to rotate the outer cylinder 65b. This rotation

causes the threaded portion 76 to rise spindle 65, thereby the
- 32 - gaid claw (27) to a sound recording/reproduction position; a

disc clamp means for clamping the disc (12} at the sound
recording/reproduction position; a transfer switching means
operative during the sound recording/reproduction on said disc
(12) for switching the presence of transfer of the disc to
distinguish between the change of another disc and the removal
and change of said disc {12) being sound recorded or
reproduced; and a disc pitch reduction means fdr reducing the

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

12. A disc changer according to Claim 11 wherein to
distinguish between the change of another disc and the removal
and change of the disc {12) being sound'recorded or reproduced,
during the sound recording/reproduction on said disc (12), said
transfer switching means has a position at which said elevating
cam (14) is engaged with and disengaged from a hook (32)
configured to be rqfationally returned for a specified amount
by a spring (34) journaled to a stepped cam (29) driving said
C E - disc clamp means that elevates and lowers a sound recording/
reproduction device (28) to clamp the diéc at the sound
recording/reproduction position, in order to change another
disc and to remove and change said disc (12) during the sound
recording/reproduction on said disc (12), based on the

difference in movement of said elevating cam (14).

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

{lle) between a 12 cm disc loading section (11b) and an 8 cm
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spacer up The threaded portion 76 noves the disc 79 from
t he Io m’g the upper spindle 64 and stops when the required

di sc 79*i§ oca | ower end of the upper spindle 64. To nove
t he di sc fronrthe upper sprndle 64 to the |l ower spindle 65, the outer
cylinder 65b to | ower the threaded portion 76. Once the el evating

cam has gligeeneadi hﬂ% Hidich basie Y o f ehordlght iy SPRLE sbethpped Bofadover
spi ndl es 64 and 65 from each other the subtray is noved to between the
upper apd lmowglecified amount or more can deform the connecting section
{lle) to make the 12 cm and 8 cm disk loading sections (11lb,
1lc) flush with each other, thereby reducing the thickness of

the spacers (40).
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spi ndl es. When the upper and | ower spindles 64 and 65 are spaced
fromeach 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 circunferential wall of the spindle 64 to hold the spacer 71 and
disc 79, which have been noved to the upper spindle 64. At the sane tine,
the detachnment prevention claw 73 i apggaegsad upward by the conpression
spring 78 to cause the claw portion 73b to protrude fromthe claw hol e
65i, thereby preventing the spacer 71 fitted on the | ower

It is an object of this invention to provide a light and

inexpensive disc changer that does not require a stocker having
a plurality of shelves or a plurality of subtrays. A group of
spacers (40) held by a disc holding means are driven by a
vertical drive means to select any disc (12) of a group of
discs (12) held by the spécers (40). A spindle drive means
detaches a holding claw (27). A horizontal transfer means

- transfers any disc (12) supported on a subtray (11) to a sound
recording/reproduction position, and a disc clamp means clamps

the disc.
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spindle 65 from being detached therefrom After the subtray has been
noved to between the upper and |ower spindles, the elevating camagain

el evates the lower spindle 65. After the | ower spindle has contacted the
upper spindle to disengage the holding claw 70 and when the upper and

| ower spindles 64 and 65 are- again s%§f§g §r0n1each other, the required
disc 79 is placed on the subtray and!t sferred to the sound
recordi ng/ reproduction position or the exterior. -
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According to this invention, a disc changer in which a plurality of discs
are | oaded and which selects any of the plurality of discs for sound
recordi ng/ reproduction, conprises a disc holding nmeans for detachably
holding a plurality of spacers on a pair of spindles using a holding claw
(27); a wvertical drive nmeans 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 neans for driving

FIG.2




‘the holding claw to engage and di sengage the plurality of spacers with and
froman upper spindle; a horizontal transfer neans for transferring the

di sc supported on a subtray fromany spacer held by the holding claw, a
disc clanp nmeans for clanping the disc at a sound recordi ng/reproduction
position;, a transfer sw tching means operative during the sound
recordi ng/ reproduction on the disc for switching the presence of transfer
of the disc to 'distinguish between the change of another disc and the
change and renoval of the disc being sound recorded or reproduced; and a
disc pitch reduction neans for ..~ . - / cL

Tar . o ' ; L e f

T BRI

FIG. 3




S T

reduci ng the height of the spacers supported by both spindles. This
spacers and di scs

configuration enables the positions of the plurality of
vertical direction in order to

| oaded on both spindles to be driven in the
sel ect any disc for sound recording/ reproduction, thereby providing a

light, inexpensive, and high-quality disc changer.
- 34 - - T
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in which a plurality of discs are | oaded and

A di sc changer
whi ch selects any one of the plurality of discs for sound

1
recordi ng/ reproducti on,

CLAI M5

det achabl y

conprising a disc holding nmeans for
71) on a pair of
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hol ding a plurality of spacers (40,
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spindles (19, 25, 64, 65) using a holding claw (27, 70); a vertical drive
means for driving said spacers (40, 71) in the vertical direction to

sel ect any position of the plurality of discs (12, 79) held by said
plurality of spacers (40, 71); a spindle drive neans for driving said
hol di ng claw (27, 70) to engage and di sengage the plurality of spacers
(40, 71) with and from an upper spindle (25, 64); a horizontal transfer
means for transferring the disc (12, 79) supported on a subtray (11); and

a disc clanp.neans for clanmpingfb€id| sc (12, 79) at a sound
recordi‘ng/ reproduction posi:tionT ]
i
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2. A disc changer according to Caim1 wherein the holding claw (27)
provided in the upper spindle (25, 64) of said disc holding neans is
constantly urged downward by a claw opening spring (44) to open its claw
portion (27a, 70a) in order to hold the spacers (40, 71) and the discs
(12, 79) on the upper spindle (25, ) 3. A disc changer according to
Cl aim 2 wherein the hol di ng clam/(7§$36&pgﬁded on the upper spindle (64)
of said disc hblding neans is manufactured by integrating a core portion

16~
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v
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4.

(71) on the upper spindle (64).

I's pressed upward by the lower spindle with a cl aw

t hat
(70a) that holds said spacer

35 -

portion
A di sc changer according to Claim1l wherein said spindle
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drive neans has a spindle base (17) driven in the vertical
el evating cam (14) driven in the horizontal
drive gear (16), and wherein the top
provi ded on the spindle base (17)

direction by an
direction by a horizontal

of a | ower central shaft (18)

presses an upper central shaft (43)
upward to house said holding claw (27) inside the upper spindle (25) in
order to release said spacers (40) fromthe upper spindle (25). 5. A
di sc changer acctording to Caim1 wherein said spindle drive neans has a -
spi ndl e base (74) driven in the vertical
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direction by the elevating camdriven in the horizontal direction by the
hori zontal drive gear, and wherein a protruding portion (65a) at the tip
of the I ower central shaft (65) provided on the spindle base (74) presses
the core portion (70b) of said holding claw (70) upward to house said

hol ding claw (70) inside the upper spindle (64) in order to release said
spacers (71) fromthe upper spindle (64). 6. A disc changer according
to Claim1 wherein said vertical drive neans has a | ower spindle (19)
rotatably journaled to the |ower central shaft (18) disposed on said

spindle base (17)

S
[
A
O
-
L A <
{D ™ 2SN . £ ’ (sa)
2o Il o [ N ¢
,\ﬁ?@ 70
L /el ©
[ < N
o N A gt
Aa oy 5
R A o Y
9-—_._)_ = = | :L *_‘:—\i ;.
P, 00 N K 1AM 1 NG g
A N > O
@ -
\ Loof o = \
Fly O >
m { & o N



wherein a threaded portion (23a) of a |lower elevating table

to engage a threaded portion (19a) fornmed on the
the | ower spindle (19) drives said | ower
el evating table (23)

verti cal

FIG.11

in the vertica

out er

direction,
drive gear (20) configured to engage a gear portion
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ci rcunf erence of
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(19b) provided on the | ower part of said |lower spindle (19) is rotated by
a notor in order to vertically drive the plurality of spacers (40) and

di scs (12) supported on the elevating table (23). 7. A disc changer
according to Caim1 wherein said vertical drive neans has a | ower spindle
(65) rotatably journaled to the spindle base (74), wherein a threaded
portion (76). is provided to engage .e‘ﬁhread (65h) formed on the outer
circunference -of the | ower spindle (65), the threaded portion (76) having
a _




rotating stopper (77) nounted thereon, wherein the lower spindle (65) is
rotated to drive the threaded portion (76) in the vertical direction in
order to vertically drive the plurality of spacers (71) and discs (79)
supported by the spindle (63). 8. A di sc changer according to Caiml
wherein said horizontal transfer means executes horizontal transfer by
engagi ng the horizontal drive gear (16) configured to be driven by a notor
with a gear portlon (10a, 11a, 14a) of each of a main tray (10), the
subtray (11) and t he elevatlng cam (14)
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configured to be driven in the horizontal direction, and wherein a
non-gear portion (10b, 11f, 11g, 14d, 14e) and a protruding portions (10c,
11h, 11i, 14f, 14g) provided in each of the main tray (10), subtray (11)
and el evating cam (14), and a pressed portion (38a) of an activating piece
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sequentially drive said main tray (10), subtray (11) and elevating cam
(14) using said horizontal drive gear (16). 9. A disc changer according
to Claim1 wherein said spindle drive neans is configured so that the
spindle base (17) is vertically driven by the elevating cam (14) at a
housing position centered at both spindles (19, 25) and at the sound
recordi ng/ reprodquction position, at which the subtray (11) in said
hori'zontal transfer neans is stopped.

FIG.15

11

r-l
|

32—
33— |F

32¢-—v




10. A disc changer according to Claim9 wherein the sound
recordi ng/ reproduction position lies in the front of a nechanical base
(62), whereas a disc housing position that is centered at the spindle (63)
lies in the rear of the nechanical base. 11. A disc changer in which a
plurality of discs are | oaded and mﬂ%ﬁeésgl cts any of the plurality of

di scs for sound recording/reproductiiiic &irising a di sc hol di ng neans
for detachably'holding a plurality of spacers (40) on a pair of spindles-
(19,,25) usi-ng a holding claw (27); a vertical drive
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means for driving said spacers (40) in the vertical direction to select
any position of the plurality of discs (12) held by said plurality of
spacers (40); a spindle drive neans for driving said holding claw (27) to
engage and di'sengage the plurality of spacers (40) with and from an upper
spindle (25); a horizontal transfer neans for transferring the disc (12)
bei ng supported by a subtray (11) frdmiany Epacer (40) held by
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said claw (27) to a sound recordi ng/ reproduction position; a disc clanp
means for clanping the disc (12) at the sound recording/reproduction
position; a transfer switching nmeans operative during the sound
recordi ng/ reproduction on said disc (12) for switching the presence of
transfer of the disc to distinguish between the change of another disc and
the renoval and change of said dlscffiﬁ§ iﬁ% ng sound recorded or
reproduced; and'a disc pitch reduction nmeans for reducing the
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hei ght of the spacers (40) supported by both spindles (19, 25). 12. A

di sc changer according to Caim111l wherein to distinguish between the
change of another disc and the renoval and change of the disc (12) being
sound recorded or reproduced, during the sound recording/reproduction on
said disc (12), said transfer swi tching neans has a position at which said
el evating - cam (14) is engaged wth aﬁd L%é%gaged froma hook (32)
configured to be rotationally returned for a specified anount .by a spring

(34) journaled to a stepped cam (29) driving sald di sc clanp neans that
elevaies aqdeomers_a sound recordlng/

] AL TR LT LT A ITA LIS
3R
©
5
-

'o:’:'
P ﬁ‘>z.tﬁ4
- ‘—7‘5 | :"?—J
= =
——— =
=4 |§:
=i e
—=I | I
van=tNRl=r~ =
0a” WL l’l V3¢
AT RS T 7
) [:(, l/’ T ‘\1 \‘\ 2 J ] yd h
AR -
) A
1 /I i J) \) )| /'
P 23a 23 4y



reproduction device (28) to clanp the disc at the sound
recordi ng/ reproduction position, in order to change another disc and to
renove and change said disc (12) during the sound recording/reproduction
on said disc (12), based.-on the difference in novenent of said el evating
cam (14). -13. A disc changer accor gl to Claim1l wherein said disc
pitch reduction peans has a slit (11d§%géi BO:onnecti ng section (1le)
between a .12 cmdisc | oading section (11b) and an 8 cm
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di sc | oading section (11c) of the subtray (11) so that a force of a ,
speci fied anount or nore can deformthe connecting section (1lle) to nmake
the 12 cmand 8 cmdisk | oading sections (11b, 11c) flush with each other,
t hereby reducing the thickness of the spacers (40).
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FIG.25
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(57) Abstract

A disk changer which is lightweight and inexpensive and which does not need any stocker having a plurality of shelves nor a plurality
of sub-trays. A group of spacers (40) supported by disk holding means are driven by vertical drive means, and any disk (12) is selected from
a group of disks (12) supported by the spacers (40). Spindle drive means disengages a holding pawl {27). Horizontal transfer means transfers
any disk (12), supported on a sub-iray (11), to a recording and reproducing position for clamping by disk clamp means,
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