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Field of the Invention The present invention relates to a cap%gMg 8gGfranger
in which a plurality of cartridges each having a recordi ng an reg oducti on
medium are installed, any one of the plurality of installed cartridges
"bei ng sel ected for recording or reproddction. Background of the Invention
In such a cartridge changer, cartridge stock neans is conventionally

configureﬁ H g remove a cartridge fromeach shelf in a stocker with a
plurality mm @%&’ﬂﬂﬁ”s housed t herej h an outlet |ocated in front
of each she ” ransf er thgiégﬁk%éﬂij) a recordi r reproduction
di rection thrdedezran outl et | ocated behind the shelf. St’%ﬂﬂnmm[mm t he
conventional cartridge changer, however, requires nmeans and
closing the outlets |ocated inchRaRs E‘ﬁﬁhﬁ@i&”d each of t4weispd urality of
shel ves, thereby requiring a | arge nunber of parts and high costs. An

obj ect of the present invention is to provide an inexpensive cassette

changer requiring a reduced nunber of parts by configuring the changer so
that a st @dkad lavitige ampbentliony of cartridges housed in parallel is noved
in the cartridge juxtaposition direction and so that a sel ected 23 May
2003 - 2 cartThdgeresenbvidventadoor reliatesotvonecaxtt idgechmtgetrhiat i s

cl osed when the stocker is noved in the cartridge juxtaposition direction

and that Whigpen Pdnrpdidivhgfocamtarisians eqahdrayigig th@gaaathingmnd

reproduction medium are installed, any one of the plurality
1 of installed cartridges being selected for recording or

reproduction.

Background of the Invention

In such a cartridge changer, cartridge stock means is
conventionally configured so as to remove a cartridge from
each shelf in a stocker with a plurality of cartridges housed
therein, through an outlet located in front of each shelf and
to transfer the cartridge in a recording or reproduction
direction through an outlet located behind the shelf.

Stock means of the conventional cartridge changer,
however, requires means for opening and closing the outlets
located in front of and behind each of the plurality of shelves,
thereby requiring a large number of parts and high costs.

An object of the present invention is to provide an
inexpensive cassette changer requiring a reduced number of
parts by configuring the changer so that a stocker having a
plurality of cartridges housed in parallel is moved in the

cartridge juxtaposition direction and so that a selected



To attain this object, a cartridge changer according to the present
Jnvention conprises stock means having a stocker that can reggmmw 0&¥mse a
plurality of cartridges in parallel; transfer neans for transterring the
cartridge between recording and reproduction neans for recording on and
reproduction fromthe cartridge and animstal l ati on and renoval position
and the stocker; drive neans for selecting and renoving any one of the
plurality of cartridges housed in the stocker or noving the stocker in the
cartridge | uxtaposition direction in d 0 u . [ any
posi tion F%\rf-ﬁég&e@&ﬁe}“?" Por’nnt%l Rér gﬁée%%ggngngoégﬁéggéﬁﬁ %ttqﬁgh%tt '
cartridgesg_i r 0, udign tawar r t he

openi ngs f%r%%ég?ﬁﬁgﬁﬁégﬁg%%c%}gggég gﬁr?ﬁé;t éwﬁgeg%éﬁﬁkg?gfﬁg st ocker and
hi nder | ng;3RehRels 14AIdd IdiDfedt DINDENAC thiateriebdPrrsAehbusingf ok
recordi ng“on of reproduction fromthe cartridge; and rear hindrance neans
for hindegipgsteleg .cartridges in the stocker fromprotruding rearward from
one of the openings forned in the nechanical base during the novenent of
the stocker and turning a |loading switch on and off to insert the
cartridge. 23 May 2003 - 3 This configuration does not require nmeans for
openi ng asdmmbay nf arheulnheentboneach of the plurality of shelves in the
stocker but can renove and house any sel ected one of the pluraljty of
cartridges in Theaktathehby ahigfly, hemnty idar ChGNIRr AREBEIMEL®E gat es
| ocated in the front and rear, resBectiveI The features ands%f% cts of

the cartrtB§ePERBRREr LRKEBLAPRGCPBPLAECS ﬁggﬁ# ReIRAIBRINF 19 dcri bed

in detail, Th t t] [ cartrid i whi ch
oliral | 1y tBRtCEAN HARRVARER haupRoS: FABEAL Y, ot PP ErERAEE, 4R ol o ar o
instal |l ed | [ tgy I3 | ect ed
tor rocor BRAG LR wen HICT Ehniangy S0F. a1 e EhE e T O

i nstal | at .0 and FERBYAlnROShE b ABaubE EBnthead odopebordiagasdiana or

reproductionis insta or renoved, and in that the cartridge changer
CONPr i Ses reptodittc R SE P | fHedcar@ek@gd aid can Iesoadbhy ibauaad he
plurality of cartridges in parallel; transfer neans for transferring the
cartri dge rloglowaan posGaritim g naha hiee sitodker ;o d miven siefors fegoseilegtdmand
reproduction fromthe cartridge and the installation and renoval posjition
and the stodkeemcring amsamné of shecplugadityrefoopr§riggesnboysade
plurality of cartridges housed in the stocker or noving the stocker in the
cartri dge ijnustiheptiaker dPE eBOVERTi Fher FdiogkPholR et RBeCREFEAAGSe at any

position in the stocker; front hindrance neans for pr ventiQ j%gﬁ N
cartridge§uﬁﬁﬂﬂﬂ§%ﬁ%ﬁ%&ﬁl¥?%ﬁ+8P0%Pu8Fﬁ§r t93hRH§326§§ cax %f fvHrd from
one of the openings, forped jn a, nechani cal hase. I t v t of the
stocker aR@YhiBRFerGHRP ahBt Fb? ELPF 'e(fdecffal}odﬁ:i zr’sll%#%ﬂ‘g%rﬂgaﬂgr gﬁ]%?he front
during recording .on r i.qn .f i , [ nce
rreansgf or pﬁieﬁfféﬁlr{bg fﬂge cgg%??ggéggl nm[ ﬁgﬂés[%p%é]fﬁ rg?n&ar ??ng&'ﬁg’l@i ear war d
from one (}fro%r{%a;igf?'graﬁfoﬂgrd?qh'eln%%gﬁiﬂsghl?@flﬁ@a iRP8 étiiaigca Do dEw ement

of the stocCker a urning a ding"switch on and off during the

i nsertion fritr{lf {976 théGeRentne thedle darnNongeikdt hirassihgr adiosdegagi ng
the cartridge trom hook of the transfer neans during the novenent of the
stocker i pa3tdeldde fesmtseing haskrostsitdent bhestooker fothirecoodingr ati on
has the effects of noving the stocker with the plurality of cartridges
housed t hereior irepesdh¢eioni frome thar tad geidgt apndi rean dilndaanse
moving a selected cartridge into or out fromthe one exclusive gate, and
openi ng t meayat £deflhirdendngt tdleecars nidars | 0 t Hee cBEPFKEYe LY@/ aposi tion
direction while closing the selected cartridge priqr to housi or
transfer.pn@tﬁnﬂiHQNﬁe@h@aEQriFPGg@n@hQﬁgéheaEESP&W%§1%94W%$8Vb§3ﬁ?

[ ti [ h terized by furth I Si it chi f 4
Swi t chi ng MeRBAIF Gl PaREcIBF B RGN SRHh SR 19 BRSPS TRIRS Y 1%
di d ductj th id hol d
| Che Car ORI UbbaR: Pon o A4 01 TORLE o Iase FERARIRGy o o

di sengagi ng the cartridge fromthe hook during the novenent of the
cartridge holder in the cartridge juxtaposition direction; rack folding
means for preventing the rack of the 23 May 2003 - 5



transfer nmeans from protrudi ng rearward; shutter open neans for opening a
shutter of the cartridge prior to recording or reproduction; %ﬂﬂ cg@ﬁging
prevention neans for preventing the shutter from being caught:Z a% cker
wal | when the cartridge is renmoved. This configuration has the effects of
nmoving the stocker with the plurality df-cartridges housed therein in
parallel, in the cartridge juxtaposition direction, noving a selected
cartridge into or out fromthe one exclusive gate, and closing the gate

before the sto ker is ved jn the cartridge juxtapositiop direction mhire
opening it prik ?%5a%+°Pr§ﬂ§FeP9ti%%d%ﬂﬁ € MPARF LT t AREBYBAAl | -

<t ooker . 8 JS?%?@% 3Phe991%§eﬁr B Ben o5, W8 LR R P RO (ne
cartridge; Stk JEANSe Paﬁu{*}_ea NPo s e Y4 s&%grtﬁ?ﬁ BEOBESO as

to house and renove a pIuraIrty 0 cartrlgges and stocC has

formed t hﬁf@'p’ltﬁ:a(lﬂf)a'df lﬁantﬂ'EFdé’éES.rI l&?ﬂe gxbenrer B té‘ﬁnﬁﬂ{/tébéﬂfng
juxtap05|t|on directi'on and that Tare open in a trans?er direction and is

confi gur ethdy1e@vinidthe éXeleaivei gites WIS inOPhéifienit andt Pedghove or
house a selected cartridge only when it aligns with the one of the openings
formed i résmesreivebycal base, wth the other cartridges bl ocked by a wall
of the mechani cal base and stocked in the stocker. This configuration has
the effects offhepfierfures sandkeffects fe Yharcartyidgecahangeges housed
therein in parallel, in the juxtaposition direction and renoving and 23
May 2003aCQPr¢kﬁﬁ|h@ the priepedd] cdnventienr wide hﬁeﬂQSﬂﬁﬂb%ﬂwlMAth one
of the openings. In addition, the cartridge transfer nmeans is characteri zed
to have #%3%k: rack that can be gui ded by the nechani cal base to nove in

h f i d h d
al'ong the. i i o re%ir'f"s%ghtd PurvbSforronabinal et YR TIRA Ve and

e ragfbﬁr%] ’?ﬁ!Hlt Q¥ & AL 0 df'%é@& é@éﬁrhafxﬂg ta%&%f‘ﬁﬁ& ifqthe top

surface rack” and urge a spring ronallTy”nove a

speci fi e%@@%ﬂ\ic@f&ﬁrrﬁe&ﬂﬁﬁ%f‘@ Yhébaihedcanhy e S 1e Al LL Ly ever
journaled to the top surface of the drive f ack” and urged by a spring to

rotationalf Vin®y£l Pe8peditireédgE BYiy es@beetéq Pori preeohrd mpbpassed
through slits forned in side walls of the stocker and shaped |1 ke conb
teeth. Wmptdiuction dgharactearidest riad tlvat htherecksr pposiiidesh dnom a
recordi ng and reproduction position, a projecting portion of a click |ever

j our nal edinstahkatniehaandatebavelapdsitgen at ayhdmh g qar rmitdge ofek | y nove
a specified anmount engages with a recess portion of the drive rack, while

t he teet rmﬁortngpurv?éepaeﬂusﬁeoms dmsta led °§r1éelﬂ¢%%ﬂg@geﬂlﬂrf€hﬁ*each

ot her and .the drive nmeshes only with the slide rack, thereby stopping
the noverkdift C8fF tEdd é“ﬂ&&'kc?‘HPF Befi HsPek MRant PB&“Hyaé%‘iféﬁ‘? ¥ied

. fi h f f f h f th
rive rachat A THARkrBlYGRPEEE dh P LREpLEtY B §ﬁ%&%ﬂﬁﬁ§eg§?f&ﬂ the
accur acy aoraltl Cattartgesrsma{,he dd At szért@r R8. eaberidharddition,

the drive neans for drivin ge Jux ion |re ion, the

stocker Wddyddie %%"oltx’rc]it §nﬁgi£§£'o&§8'i:‘ibﬁdné‘a Qrf?Jr.l Ebcb ff:‘l.l?l%r @ﬁtfr{dzed by

hol di ng the stoc etr irection ue to the fitth ng between a

| ong pr ojy@grdhPOLdh OPrbAr KR eeﬂﬂﬁ&qr ean@! thef lhBEaiqaeliern g the slit
portion fornmed in the nechani cal base he drive neans has a channel - shaped

arm havi n@eneoidl poexitibdn e jhestdoitet 0 diierdmartan cdr Balectdity shaft
portions formed in the right and left of the stocker are slidably engaged
wi t h | on@niwblresndwoirng da ey dumerbﬁrtrhpoplunalsi:gteoéndarmfriﬁlgesamusecbngage a
step cam provided on one side of the mechanical base so as to slide in the
transf er idi tde istipckerhorn BRuingpdhe @tqrksy doel theonartirddgelf the arm
so that when the stocker notor drives the step camin the transfer
d|rectrod“ﬁﬂﬁPQ§#ﬁkﬁ¢v%%r?ﬁelgﬂoéRePrﬂﬁrtﬁ@ gQPFPiGQS Faxitadsge iah
direction while hoJding the stock bet ween the gortions .. This

cont i gur AVoPIRLE 18R £ 1 EBE SEOL¥ER i Ao %tre%@ FofBA"FoBrevat e anc

| ower the stocker oq% shel£ w,se basr whi | e gﬁ ﬁg the_ s in the
Iongitudﬁﬁ Ve %t W%Jcﬁf 5&998ﬁ31W Qﬁﬂﬁﬁq T He°T, BRhP ﬁl df%hce nmeans
for preventing the cartridges in the stocker frontprotrudlng forward from
the one of the openings formed in the mechani cal base during the novenent
of the stocker and hindering the insertion of another cartridge fromthe
front during the recording or reproduction of the cartridge is
characterized to have a front hindrance lever that is journaled to the
frontward of the 23 May 2003 _ g _ nechanical base and urged by a spring
SO as to constantly occlude a front openlng A cantportlon of the drrve

o Y o o o



In addition, the hook di sengagenent neans for disengaging the cartridge
fromthe hook of the transfer neans during the novenent of tﬁgwgtqgﬁﬁr to

| ocat e the hook outside 23 May 2003 _ g _ the stocker is c Bt eri°zed by
wi thdrawi ng the drive rack of the transfer means toward the recording and
reproduction position by a specified ahount fromthe position at which the
stocker is elevated and |lowered to replace the cartridge and then to return
the drive rack to the stocker elevation and | owering position, so that the

hook i d ' i.d d i I d id h

L ocker . EHMEYATH (FTRRORE P had ABeerri T0FmBRcbBA RRGRERSEANSt Fon and
| i B J t i t

the. hook Sk et her S5V GRERT B, Tehe SEOLRRE dldl WL TITER p e neer

di sengagiéﬁéﬁgdggrgfdndggi&g?g}é%Q?t@:ﬁoi‘rt% ﬂlﬂ-?f&b%'%séﬁ’fiﬂgaf&mjﬁg the

novenent artridge In the juxtaposition diréction Is

charact elgrz g@dl E‘eEB@Hu%tFlrdH eFom8hROE A eR iHgeTedear RiN&t AL MEaRsd

| owering rack pushes a cam portion of the hodk to push back the hook in a
di recti ofd hiliddr ifg i thelicsangapeges r D the rodketgfrom pfakerud Png

di sengage the cartridge and the hook fromeach other so that the cartridge
hol der andkadrwardcbromngnandfr theodpeniimgsnfanrment eirs tiiseomesriidryicalered to
start recording or reproduction. This configuration has the effect of
prevent i pseheduringdthg msyementodittile stockercandr ifoge YW NR| &g

precl uded by the di sengagenment between fhe hook and the cartridge. In
additionFQQQ#H%c%W¥Bngﬁ§ ABSh S Fordypr BRenEheginfertdon &f (e transfer

means from protcudin arward, is characterized ip th t he drive gear
drives alaRkTidges i hok disendagenspE eans; ok fRen9adtnd CRE de

k, dt . 2 - i i .hat j f
130K, Bndaiaad? b RORR a7 he Liaiie e eIl LA REL LRI ShERBL 0P o
a proj ecwggggéwﬂﬁiwﬁ%}ngn}d@a 1%%@&%'@%1( bRt ilde OHEab Ve A, cur ved

recess por orned in the top surface o nmechani cal base and is

fol ded ameund can/falyuidlt 1h B the efPest§ W hidiiald @Reh@totkerafiegt of
preventing the auxiliary rack from protruding rearward fromthe nechani cal

base to nrefIGA el Dyveréef | chebgliiges hbbaswrr haveirstn lim gdidioen , the
catching prevention means for preventing the shutter of the cartridge from
bei ng caudld carthidgeogustapaislititem directionj dgevisagr ansedeecarel pl aced
at the installation and renoval position is characterized in that a

proj ect i mantatiddge Agtsoeriant faomthei ore eixe lawive ggé e, sandapan vid a
shutter passage portion of the front opening fornmed in the nmechanical base,
and in tfdre igrteankeferef thpeftiosken LhimpvedeiBafhei §g&tirddgSct ed by t he
push-out |ever of the transfer negns is_limted to the exéent that the
shutter SM%4APE}HIPRGETRESIFRV CdPsMg pREj SR TTEE é’@é'it\ﬁlrfif?)orti on.
This confi urationhhas.theoefgpct %gszﬂ | owi ng the recess receiving portion
to accomﬂﬁiﬂ%&ﬁ%e Ye? B8t Pon 641 %hrtridge to prevent an edge of the
shutter from bei he. LRSI of 1L oTed ¢y kN dition,
the cartri dgegflr %%gfcig#ﬁg{d’ be %\egﬁkgzé‘qi%ﬁstcglalm%%n andré\gﬁn%vg ngi tion at

whi ch Fh§>£easréﬂé dogy it 8APY 8 cHat d A ALAER By SEREKNBRS Ebindi sty t he

recording and reproduction position is characterized by having a recess

portion igyiitich Sn§lemédts | fot haiitba ingaRHee d riRaN T oA one? Idthyr 2003
from the transfer means to the recording and reproduction
means and to the movement of a cartridge holder in the
cartridge juxtaposition direction; hook release means for
disengaging the cartridge from the hook during the movement

of the cartridge holder in the cartridge juxtaposition

direction; rack folding means for preventing the rack of the



- 11 the hook with this recess portion to transfer the cartridge fromthe
installation and renoval position to the recording and reproq#ﬁhiog
position, while abutting the push-out |ever on the cartridge 2Y 403 er
the cartridge fromthe recording and reproduction position toward the
installation and renoval position. Thi 8 configuration has the effect of
being able to transfer the cartridge w thout using any exclusive tray for
transferring the cartridge. In addition, a different form of catching
prevention neans for Rre¥entin t he shutter of the cartridge frombeing
caught ont¥#RSIEECREANRa FOMRROTRBALRG FPAGYaLL iy & LRPAHELAEF at the

ol or {cEThETTBRTch AN The e ERdagoh o & Y AEC A et "0

cartridge,.| yt h r h i om of
t he shuts%éﬁrﬁﬂﬁgggS%ri8&?a??§#ﬂ%¥§té%éfﬁ?gggggﬁéﬁg%n§°?h§98?§§§§9?2||er
to suppor h i HOM P cd b hytt ar & r n he
shutter f%%% ﬁglﬁﬁg%g:ggﬁﬂp&%ﬁ% %%%@Egr.wnl (ra? aé(}:’(%c?fﬁw%iﬁle g%ﬁ %PEt he hook
di sengag%@ﬂtrm\ﬂgesm&éﬁw@&t e es don PEyHHa ©R6ACKaH Yt e XN 1) odnd

cl osing | ever, erein the opening and closing lever has its neutral

posi ti on mewibhgi the byoekepr wighanhde plursliopnadt ycapveddgest heugked ecti ng
portion of the slide rack, and wherein when rotationally noved agai nst a
spring, ttkeveiéniirgpandldedsiimthevearhadddief jexeaposdtaonahiatecoiengnt
directions between the novenent of the slide rack toward the recording and
23 May 2003vinga sedgci@dcepshrpdgia ibhoa otef nomaoNGs exadusiivge rack
toward the installation and renoval pqgsition. This configuratiaon has the

effect of9CEnPRNELQFING Uhe PSR Pgﬁglrleytﬁﬁv%t?ﬁg%p%ﬁi“%iﬁ’%d—fbFG& ng

| in both di ' t hereby .sinplifying the structure and enabl i

ol | anl o GPEYE: PaRCIBFRRPSAESEH ARrar on Mb S AR dt BRieRRC L e
°. . . . !

Fecor i nd o FapPab e et GRS 17 el L0 FRRRRE. AR Scent

i nventi on, ¢ klyfa ﬁ\%an%rﬁrgnpuharteeéls@eﬁﬁ{:vaaais%ééwfl% B@iag,psaﬁaﬂee of
the cartridge changer according to the enbodi nent of the present i"nvention;
FIG 3 isimntgepsedesterer spective view of the cartridge changer according
to the enbodi nent of the present invention; FIG 4 is a partly omtted

front view of Imhadwbitidnige v prgEsemecindeéngidbn iseckabadteetibked ihhe
present invention; FIG 5 is a top view of the cartridge changer according
to t he entloalt e certiriidger stenk neamsthas theoski ogkardiating m swuahet he
cartridge i s opened;
cross section so as to house and remove a plurality of
cartridges, and in that the stocker has formed therein a
plurality of shelves that extend in the cartridge
juxtaposition direction and that are open in a transfer
direction and is configured by moving in the cartridge
juxtaposition direction to remove or house a selected
cartridge only when it aligns with the one of the openings
formed in the mechanical base, with the other cartridges
blocked by a wall of the mechanical base and stocked in the
stocker. This confiquration has the effects of moving the

stocker with the plurality of cartridges housed therein in

parallel, in the juxtaposition direction and removing and



FIG 6 is a partly perspective left-side view of the cartridge changer
according to the enbodi nent of the present invention show ng ta# I N
which the cartridge is opened; FIG 7 is a front view of the éh#
changer according to the enbodi nent of the present invention showi ng a
state in which the cartridge and a froft -hi ndrance | ever are opened; 23
May 2003 - 13 FIG 8 is a top view of the cartridge changer according to
t he enmbodi nent of the present invention showing a state in which the
cartridge is ¢l os and_| ocated at, a recardi n%g’fand reproductlon osi tion:’

FIG 9 ish‘a“ﬁépﬁl §Igﬁe9§ p¥cEPVECtEf: Cardd IdaRy iR He @dritdn St tth afger

accordlng %he enbadi nent of the present invention showng a state in
whi ch t he® aF FI& ENINS vsed and | ocated at the recordi ng and reproduction

position FI Gp% &31@15 ntth\él %ggr%§%c6£gﬁkgg?e%g% ers %ccor di ng to t he

enbodi nent of e presen "i nvention In the cartridge

I s closed, agab%q:tlg%éﬁggt psv@esoafii egékra%sede&a'wﬁi;dw B in

whi ch the ront hi n ever is c 0S 11 1s a t he

cartri dgemeBaRAREaACHAH D ndVd 8 LKt ERiis PEr 1 HErBERIBAL aN¥8AIHON
showi ng a cartridge stock position; FIG 12 is a partly per specti ve

| ef t - si deracRWRAttd@n Gl idé Gy pelealflicsrd amenimh oldmy e dricd raklk;of the

present invention showi ng the cartridge stock position;
and a drive gear that meshes with both the drive and slide
racks to transmit a force from the motor. A hook journaled
to the top surface of the drive rack and urged by a spring
to rotationally move a specified amount before engaging with
the cartridge and a push-out lever journaled to the top surface
of the drive rack and urged by a spring to rotationally move
a specified amount are able to be inserted and passed through
slits formed in side walls of the stocker and shaped like comb
teeth. When the cartridge is transferred to the stocker
position from a recording and reproduction position, a
projecting portion of a click lever journaled to the
mechanical base and urged by a spring to rotationally move
a specified amount engages with a recess portion of the drive
rack, while the teeth of the drive rack and the drive gear
are disengaged from each other and the drive gear meshes only
with theslide rack, thereby stopping the movement of thedrive
rack in the transfer direction by a specified amount. This
configuration has the effect of stopping the movement of the
drive rack in the transfer direction by a specified amount

to obtain the accuracy for the cartridge stop position.



FIG 13 is a perspective view showi ng the position rel ationship anong a
hook, a push-out |ever, an opening and closing lever, a slid r@g&

switch according to the enbodi nent of the present invention; ﬁ

per spective view show ng the position éelationship bet ween t he openlng and
closing lever and the slide rack accordiing to the enbodi nent of the present ,
I nventi on; 23 May 2003 - 14 FIG 15 is a perspective view show ng the
position relationship between the hook and an el evation and | owering rack:

Scor O 9, L© SF AR o NG AR WEDL LAY LKL e Bkeshgko Vi ew

showi ng the p05|t|on re atlons anon he car d
stocker ?u%@%p%&ttrﬂoqﬂ%ﬁlﬁé\gf‘én acepedsggcker! RE ”@Qifti?idie;l%% present
i nvention 17 is a top view show ng a shutter catching staté of the

cartri dgenhghaedet hesedndiing plad i@ ey G HEH c ©ér § PedPHYSRBY dii Ay RhieoN;
FIG 18 is a top view of the position relationship wth catching prevention

means of &btecRekt {hdgte alrapgef eneiaret tijoh ddd e ccrhedfiertingf bebeephesent

invention; FIG 19 is a partly omtted top view of a cartridge changer

accor di ngat boagophrerjeertiody ottt bdn t herpedseont thevenitdeoryall of the
stocker and the slit portion formed in the mechanical base.
The drive means has a channel-shaped arm having both proximal
ends journaled to the mechanical base, and shaft portions
formed in the right and left of the stocker are slidably
engaged with long holes formed at both arm-portion-side ends
of the arm to engage a step cam provided on one side of the
mechanical base so as to slide in the transfer direction, with
a shaft portion provided in one side of the arm, so that when
the stocker motordrives the stepcaminthe transfer direction,
the arm drives the stocker in the cartridge juxtaposition
direction while holding the stocker between the arm portions.
This configuration has the effect of rotating the stocker
motor to elevate and lower the stocker on a shelf-wise basis
while holding the stocker in the longitudinal and lateral
directions.

In addition, the front hindrance means for preventing
the cartridges in the stocker from protruding forward from
the one of the openings formed in the mechanical base during
the movement of the stocker and hindering the insertion of
another cartridge from the front during the recording or
reproduction of the cartridge is characterized to have a front

hindrance lever that is journaled to the frontward of the



FIG 20 is a front view of the cartridge changer according to anot her
enbodi nent of the present invention, FIG 21 is a partly Oni%ﬁﬁﬂalﬁé§55ide
view of the cartridge changer according to another enbodi nent X

present invention; and FIG 22 is a perspective view of a staged roller
portion of the cartridge changer accorﬁing to anot her enbodi nent of the
present invention. Description of the Enbodi nents A cartridge changer that
is one enbodi ment of the present invention will be described below with
reference to 2003 - 15  The cartrid nger

accor d: ng’“?%hghggrﬁ'ﬁzgéréeoi%n‘ﬁ%%d rl\%%gﬂl _ pE&r[rlSr issf)esasant? n%?agfafc‘?ix and
{ransrer SEShaR A £ PO LOBAN Y, ARG A K JERME HELAL RIS
means G pok \l SEASAURIERYE dPEI8S She Bid 6% t¥e BB hinendLlggeg means

J, rack folding nmeans K, shutter open neans L, and catching prevention

neans M E3dbrdtARE1§0EDOSENEIFe rldnth @ pdariGid hedthel MechAn'icdil BaEEON N
which the transfer nmeans D transfers a cartridge is a horizontal direction

for a noremteptswhkenatihen,cdatridgeal 59 hetisededrt xempowed! ormgiisidi nal
direction"” below A direction in which cartridges are juxtaposed in the
stock neassnBigeratpempbadi theseffliectrf ars ing the dmivenlfones alfl theon, but
is referred to as a "vertical direction" or "elevation and | owering" bel ow.
In FIG wdrivegack tormutematieapiapren aadheloss thedroat pindeancgnd
havi ng NO keys 3, an open close control 4, and a power button 5 on its
front sur¥@¥er-Reference numeral 6 is a sheat hi ng case for covering the

cartridge changer cordi ng.to _the present inventio?, and 7 is _an Lnsulator

provi ded on t e B aithe reak; BiBAzangameanss thy ipderindgthenar i s
lied aJ j . t hat

can be 1 et SFF EoBR°Th ehe R LOEREE Hoh Bt ERhI B kAR ExPa Rle 0 ne

e SemeiP AT RRDYARSRAS Ak sy Bl UL IS st BAAOPAL 1o S0 a0 L0

and a shuhd@ém8Rt of28hbB¥t3eRker and for turning the loading switch
on and off during the insertion of the cartridge is
characterized to have a push-out lever journaled to the top
surface of the drive rack in the transfer means, urged by a
spring to rotationally move a specified amount, and adapted
to turn the loading switch on and off using a projecting
portion formed on its bottom surface. When the drive rack
and the drive gear are disengaged from each other to stop the
movement of the stocker at a desired position, a push portion
of the push-out lever hinders the rear of the cartridge from
protruding rearward fromthe stocker. This configuration has
the effect of using the drive force of the drive rack to
automatically operate the push-out lever.

In addition, the hook disengagement means for

disengaging the cartridge from the hook of the transfer means

during the movement of the stocker to locate the hook outside



- 16 FIGS. 2 and 3, 10 is a nmechanical base nounted on the bottom plate 2,
and the cartridge 8 noves in the direction of arrow a-b to eg% r Oé eave
t he nechani cal base 10 froma front opening 10a formed in on 3%?¥ AW of
t he nechani cal base 10. Next, a configuration of the transfer neans D of
the cartridge 8 will be explained with9eference to FIGS. 2 to 13.
Reference nuneral 11 is a drive gear journaled to the nechani cal base 10
and configured by being rotated by a drive notor 12 to mesh with a gear
portion 1 rive rack 13 o_sl.ide,in the direction of

f id
O b . beRer St BoXars S, SRR AL G ol W EEnfaging: thk WL waet e
k 13 i dj i - h. f . | 4 | lid k
b ovi ?_ed'dﬁﬁt?ﬁ% befhb el feale Spuard oie EoFAER Y BR elpp ool
Soest on’ cpBRTY DBy Sl fOLS ity % onl1Bhe! SoEPRICATAL NI O T 2
the drivegsaekel3isTobvhted BndMFodbAbs SHRULILENGR A dye W dr i ve

gear 11 drives the drive rack 13 in the direction of arrow (a),” and when

the drivetgear tbl retuGUNtte & ivetiadiacks Ngh@ostbeRet3R 1N altioaAneg rack
13, the state shown in FIGS. 11 and 12 is entered. The drive gear 11 then

meshes w Lowerdedy pocrition,ld4o dfhdtetiséileokat& dpeheddtiovdiskeagagele rack
14 in the direction of arrow (a). In this case, a projecting portion 17a of
a click | ther caztjrigdgelandt bst ptagedhantsdldehdde 19tankeronsThibs| y ur ged
23 May 2003 - 17 by a spring 16 to rotationally nove a specified anount in
t he di r ecEPB igNratinng hap Bg§r@§fac'ﬁéb%§§qj(ﬁfﬁh!h91@te fedraat iqn ang de

wal | of the dri,ve rack 13 to stop the drive rack 13 at .the sition of the
ot h) achPHEEIBE o i & Cof kel EaPR PEEd Hune Taded 1Y pEBRes o
detection,switch 29 far .a ., stock sition to st the rotation of the drive
mtor 12 AARPREeTElTTy KFTPCTRCERR hadhoahal 1y et Fidbeadi 1a i s

L2 e R Ko B A 1

15, by a spec roun e rangé o ole l4a.

Then, thecgkidgagrClke rin QMEE IR bRethbl ¢ahn@ e HedBS Ghithg! euer 17
(the urging force of the spring 16) to drive the drive rack 137in the

di recti onmefemen@wolfa)t Hed cﬁi‘ﬁ@fia?é RbatershiawtHen ﬂﬁ@adpési@ian A hook 19
is journaled to the top surface of the drive rack 13 and adapted to be

rotati onadliyeonies Hy alsracgedBzadspacthaed aapunojectingepdirteoni on of
arrow (e) to engage its hook portion 19a with a recess portion 8a fornmed in
a side waformedtdr ametlevideg andoldweriogt rankfpushes a gam pdgsi®ni n t he
direction of arrow (b) . Wien the cartridge 8 driven in the direction of
arrow (a)ofechbackookete rrush |kagkthedadhdvaRr gédgiectdPm i whishedti ng
portion 19d formed at the tip. of the hook 19 is pressed_and rotationally
moved i n theddfeBERAIS ok (% Carvrifae iR qrder hR f156p988€; hEe

T ohaPEESabR.hRa kB HATE, L Eh EROE e Rl b 8 BaaH e
rack 13 A8 HESCUL il Ad0A Lo TRHE 2BREBLENILA RIS frLhe direction
subsequently lowered to start recording or reproduction.
This configuration has the effect of preventing the recording
and reproduction of the cartridge from being precluded by the
disengagement between the hook and the cartridge.
In addition, the rack folding means for preventing the
rack of the transfer means from protruding rearward is

characterized in that the drive gear drives all of the slide

rack, an auxiliary rack journaled to the slide rack, and the



23 May 2003 - 18 push-out lever is adapted so that a push portion 20a is
moved in the direction of arrow (a) together with the drive 5§%$é&
transfer the cartridge 8 in the direction of arrow ( a )

nuneral 21 is a stocker in which a plurality of cartridges 8 can be
+enmovably housed in parallel, and conbt& ezth-1ike slits 21c are formed in
side walls of the stocker. The hook 19 and the push-out |ever 20 are

i nserted and passed through the slit 21c to transfer the cartridge 8 froqr

e Lo 2t e I A LIR (Bl P ORLE ' gL B YR SPEACR A LaPLRTNEN OF

position er open neans own contri gur atl on (0]

shut t er P%ml—;.[f:acce;rod' UedEPAPAYCE AN r eP¥hudiiG Pt gks PEaAS 8 1o the

cartridge be explained wt eren the stocker

21 havi ngp@o§eee&agcbe§%1§e.crb9meaumdébaéh@ aQiMPiéf¥’ ﬁcxearst gudaey 8 can
be housed and renoved is fornmed so that a plurality of shel ves 21a are

arranged py 4 heureeli e8tefisr portadnafidraed hat theetdpogkerface @Fefhen its
| ongi tudinal i direction. The stocker 21 is adapted so as to be el evated

and | owermelchahlicalpbasa iand dfs darlidedgaodhdtackadrnsi bngt pergionp of

shel ves 21a, by driving shaft portions 21b forned on the respective side
wal |'s, inThhe atinktguvatépnhamnwhe affeating prievend svatihenaandliary
Iomerlng t hel ongi t udi nal posjtion of the group of cartridges_8 is determ ned
by being m%kéaosyparortrrdmnmlreamaaﬁd Bomedhenaachanieal nhasentehe

mechani cal bhase 1 i%@géEOOS - 1% A front opening 10a sized to all ow
one cartrf¥egecs F Qﬂ?% %Eﬁh° tREr RES ﬁ?%ﬁﬂ?front wal | 10b of the

mechani cal 10d sized.to al e cartridge 8

Lo pass thereﬁﬁ?&ﬂ&? Fgogvgg%Fb §3¥4¥$QPR5?%ER %Bplmfégso Yhe necharlca
10.
car tri dgd 5ot RREASR EpElRRRLRE R £ GO PeRT g el KR Rl o8 L i g

10a or thepé e oOREPI W1 1Qh &Rt e HIMEd ddY A ARenRdied A 15@%d%ecker 21
in the longitudinal direction. Reference nuneral 21c is conb-teeth-1like

slits foregd installation and removal position is characterized in
that a projecting receiving portion for guiding the cartridge
is formed on a shutter passage portion of the front opening
formed in the mechanical base, and in that the amount of
ejection in which the cartridge is ejected by the push-out
lever of the transfer means is limited to the extent that the
shutter of the cartridge does not abut on the projecting
receiving portion. This confiquration has the effect of
allowing the recess receiving portion to accommodate the
deflection of the cartridge to prevent an edge of the shutter
from being caught on the inside of the stocker wall.

In addition, the cartridge transferred between the
installation and removal position at which the cartridge is
removed and replaced, a stock position, and the recording and
reproduction position is characterized by having a recess

portion in its side and in that the transfer means engages



in side walls of the stocker 21. The hook 19 and the push-out |ever 20 are
.inserted and passed through the slit 21c to renove or house ngkféybyone
cartridge 8 fromor in the stocker 21 in the |ongitudinal directio When
the stocker 21 is elevated or | owered, projecting portions 21d fornmed on
.side walls of the stocker 21 are fittdd iT vertical slit portions 10f
formed in side walls 10e of the nechani cal base 10 and guided by the slit
portions 10f so as not to incline the stocker 21 in the |ongitudinal B

B . CK udi
Cor tron ene Hbox PPN ES FEOSSE HOFLON LB Ao TLOOKRE Cartilies
renmove any,gh £0e PASERLLA¥i8h Sﬁatféﬂaeglﬁpagqﬁsw Rot @ﬁeskééfﬁﬁi% or to

house the cartridge 8 at any position in the stocker 21 1s explained with

referenceyf@ fé[ﬁ%d@ctﬂoﬁ-pa_gﬁti@ﬂ?ﬁﬂﬂi@%\tﬂm M pudhd Judf Medeen t he
side walls of the stocker 21 are fitted in the slit portions 10f forned

23 May 2088 thel@ariti ildife tecbaahsferbene cr 410 dge ¢ idie thieoc&ebrdingn t he

| ongi tudi nal direction. A channel -shaped arm 22 is provided to nove the

st ocker 24dndmeprbdnct Hompes it iemdowazx dsbhé ti nzdrd 1 batsi@2amt pemdedlat t he
respective proxinmal-side ends and journaled to a bearing portion 10h of the
mechani capodiatéone. Thasspent igunatoen Juds dhe e f feptyonbagad avide | ong
hol es 22b provided at the respective armportion-side ends in order to hold
the stockE® brangferethg: eAHtrdidas Widhout (NG ANY R XFhESE¥R §FR¥e in
the direction of arrow.a-b is proviggggon one side of the nmechani cal base

1ﬁ anﬂ Pa OFoFﬁﬁasFﬁ§ﬁ$W92$QﬁeﬁF¥ §im 23a with steps each used tohane
> . ' . SLEpPS ¢ °T 2

Shaft por 1 on Dbt Fidhn St RETERE (4 L Lafbhilulbieviiitn n'5a

A st OCkermé’Qﬁgrfgf‘l ﬂ&yéxggﬁ?gntﬁg% 'o@%h@éﬁr%?iﬁggg??g\?ﬂg%hﬁvat' ng

and | owering drive "gear urnal ed to the nmechani cal t he

drive geatagghtSoNBHEed tédKep AT Wi ithe Zﬁgt(ific&%f‘ ist BmeY®28nko drive

the step cam23 in the direction of arrow a-b when t'he stoker nmotor 24 is

rotated, 1Hea€6d &8t &hieoriald tya Iyt i@nt Afdakemdzadr ol tiwn shaft portions
22a so as to elevate or lower in the direction of arrow g-h. Reference
nuneral 3fhasaateedized by jaixwdlimgdat stagddbadilder?3m fherefirabta pitch
corresponding to the steps forned in the step cam 23, and 37 is a reset
switch foepenéngepfdihe Mechamioal dmse i tdadt whsin theagarpridee 8 a P
base 38. 23 May 2003 - 21 Wth the above configuration, the stocker
not or 24 Rashed evtat Ehet §tagefe Hodd et FURROTAS sthess 1de e2RY PRt EPM over

'toon @ D R R 88, PR 1 " onr £Gh PRI oh Rad! PREE £ B S using
the staged roller to support the side and bottom of the shutter
in order to prevent the shutter from being caught on the
stocker.

In addition, the hook of the hook disengagement means
is characterized by being opened by an opening and closing
lever, wherein the opening and closing lever has its neutral
position maintained by a spring and is rotationally moved by
the projecting portion of the slide rack, and wherein when
rotationally moved against a spring, the opening and closing

lever has different rotational movement directions between

the movement of the slide rack toward the recording and



| ongi tudi nal and | ateral directions. Next, a configuration of the front

‘hi ndrance nmeans F of the cartridge 8 will be described with r n@reﬂ&% to
Figs 2 to 7. Wien the stocker 21 is elevated or | owered, the“r o

hi ndrance nmeans F prevents the cartridge 8 fromprotruding forward (in the
direction of arrow (a)) fromone of =t he? openings 10a formed in the
mechani cal base 10 in the front of the stocker 21 and thus precluding the
stocker 21 fromelevating or |owering. The front hindrance neans al so

st oc rom el evating or Tovering. - it rean: ,
" ecor 0 ngt SPBGBATALToRORA 15 apdr AP ROV 1 ohe oo £ 40t FAPKr ance
| 26 | Lded . t 1S, d..i . (cal b 10.
wen t he SEYRFIGEREG mttat it B Lot bl 4 1 ORI ccor i ng

and repr Oéib'ﬁﬂ?{]rBQ%H Has A 15Q" éFPelf 63”%‘%’&@ X:l’gkg %;é‘rr%ﬂﬁ(fzgaom hi ndrance

| ever 26 to rofationally nove 1t In the directi‘on so as to
occl ude thetht28ha?d§Nmes el Oene rb;%éﬁiﬂgcaﬂal ealosians 1léved NEA. bdtham
portion 13e formed on the top surface of the drive Tack 13 pushes a

proj ecti ngipectionsy6&hiedieB3d safmpinef winlg of hé het Fuebtirbi afddasnablévngr 26 to
drive the drive rack 13 in the direction of arrow ( a ) until it reaches a
position m¢luhbtk bperedritonsilge 8 can be installed or renoved, as shown in
FIG 7. Then, the 23 May 2003 - 22 front hindrance |lever 26 is rotated
in the direction of arrow ( i ) to open the front opening 10a in the
mechani cal base 10 tqQ allow the cartridge 8 to | eave the front opening 10a.
FIG 10 sPo8faDeesTdPtiathich & PFBWENAEndr ance | ever 26 has closed the

front ' Oa, .and_FIG_7 sh tate.i ich the front ing 10
< opent Next FH LA §0/HS S BEBRE Ok VA PHARIAN G BRARPPRFAORE ~

Cart 11 9058 A P AFEFABB RIS AN £ S Tuure B0 nomtBalph 8" o1
fca”“ dg%nédiﬁﬂf%é’éé?}&ﬁgg“ orgﬁrmgd%mbﬁttﬁf éﬁéeﬁ%éé)&ngfiﬂéf? 16nR ) )
romthe rear opening 1 ornmed I'n the nechanical” base 10 in the réar of

the stocker 2pmandatidianipcdrfierd pet St eewdhdv DY eheVabp88rhce
| owering. The rear hindrance neans G also turns a |l oading swtch 28 on and

of f when éhecwarddrtigibdJei Shangert &dcokainghts phHepespbodifienpush- eHe | ever
20 is provided that is journaled to the top surface of the drive rack 13,
that is uwpesleby anygpnitign;o rotationally nove a specified amunt, and that
is adapted to turn the loading switch 28 on and off using a projecting
portion 20b fdthfed 3oAsi aB explodedupenspectiae view o phejeartngdgerti on
20b is forned on the bottom surface of the push-out |ever 20 of the

transf er GlARgeD FSORALRY 1P the embedingatHhithe presenyi incerbAOBF arrow

(a) . Inthe state .of the installatio nd renpval position Ain FIG 5,
when the cart filftre % 3% & IS %%‘}F%&%ﬁ%e"hﬁ‘ﬂ ?ﬁifsh?le%‘ﬁ%ﬁf B8ge is
20.1s rotated

pushed. |l 2ad §Er 4i5id Bl Yo BheWndoBihent I RET: QUbnk YRleROsbR;

FIG. 5 is a top view of the cartridge changer according
to the embodiment of the present invention showing a state
in which the cartridge is opened;

FIG. 6 is a partly perspective left-side view of the
cartridge changer according to the embodiment of the present
invention showing a state in which the cartridge is opened;

FIG. 7 is a front view of the cartridge changer according

to the embodiment of the present invention showing a state

in which the cartridge and a front hindrance lever are opened;



23 May 2003 - 23 ( a ) to turn the loading switch ( open swtch ) 2 8 of f
thereby rotating the drive notor 12 to drive the drive rac aig%&pe
direction of arrow (b). As regards this, when the drive rack P57dri ven
in the direction of arrow (a) to push the cartridge 8 out in the
installation and renoval position A=asl¥hown in FIG 5, the |oading switch
28 is turned on to stop the rotation of the drive notor 12. Reference
nuneral 29 is the detection switch for detecting the stock position of the

dri k 13. the drive rack 13 is driven.in the direction af '
2 ) "o 1ol easeF1Re Bl G OB VERY 8F) GRS (EAF T 198 CREnBRE ScraRpIRTae

et act |1t tPotbEosmbRB MR df b nrkad CLINER: Mo Sfphingl « BERSK',
out Trom PcrhESnERe0 e YR B L1 EE, pR, LERITRR P, ERBofRivlg d0° ©

hi nderi ngahhe repridduddsich fgosn #Pyhng rearward. Next, a configuration of
t he hook di sengagenent neans H for disengaging the cartridge 8 fromthe

hook 19 of thertgansfes aepaztlydipbrHsadt iget herfoehdtd vildwidsie the
stocker 21 during the novenent of the stocker 21 will be described with

ref erencecaotklidge dhahge®, aaadrdAngotdé4thélddbodiemnd fl2hle pResenitow a
position at which the stocker 21 is elevated and lowered in the direction
of arrow gnwWeatdoat shiewing e state iyovisich the cavtkiédgelisscleplesced
with a new one. At this paoint, the front hindrance |lever 26 of 23 My
2003 - 24angdhdoraged MthdidceedREALNE PREy &RPF AdUC kR rPRFEL8ONE om movi ng

fromthe stocker 21 in the direction of. arrow (, whil e the pysh-out
| eoar bo of CriEle R0 be IFERRE Sty e ne cankidud chandartoar BB rovi ng

L ot n° E5P R <RhetdaishE. H L Fild B et LR énbidn s REFRRELBREALE ¢ e
direct I on Bl @i ERUNL e 5ANRd 347 ERBEEAAAE WAALRGS LR DROK-AING On 192

of the hoo romthe’transterring recess portion forne si de
wal | of tHﬁdC@ég&bé%t&onT itShoHd LIS WRLEK | Ehoe §r6§tlﬂ§hakbﬁéea3d any

of the NO keys is pressed to stock this cartridge 8 on the indicate
shel f 2la)etbe heoki1b¥ddansfers the cartridge 8 in the direction of arrow
( b) todrive the drive rack 13 in the direction of arrow (b) , wherein
the drive rackriG. clir risnal yop vidw cfi ahe sapwnidgerRth®dngbraadcé6rding dri ve
rack 13 is driven a specified anount until the cartridge 8 has exited from
t he st ockte tlie embddiimemtt 0€ theopresendg povenbhonshaWinga carteidgek 14
pushes the switch 30 to stop the drive rack 13 . Subsequently, the stocker
not or 24 Btorckt ROEd- O evate or | ower the stocker 21 to a position at
which the indicated shelf 2la of the stocker 21 aligns with the _rear

openi ng 10d i F1%e hechiinf cBRTbA¥ePEFSPEST tife 18I dci®tdeoY 88W23Ei Ehenhen
stopped. Icgrglrggge?’éh%r?ige%ngcégrd%%gi £o ttr}lee %?n%gﬂ%eanrp o(ij gﬁiengresent
| invention showing the cartridge stock position;

FIG. 13 is a perspective view showing the position
relationship among a hook, a push-out lever, an opening and
closing lever, a slide rack, and a switch according to the
embodiment of the present invention;

FIG. 14 is a perspective view showing the position
relationship between the opening and closing lever and the

slide rack according to the embodiment of the present

invention;



| ever that is journaled to the nmechanical base 10 so as to rotationally
nove a specified anobunt in the direction of arrow 1-mand th ﬂé%zo
constantly urged by a spring 32 to rotationally 23 May 2003~ (ﬁ%ve to
a neutral position. That is, a long hole 31e is formed in the opening and
closing lever 31 so that a projecting Ybr+ion 10k of the nechani cal base 10
is fitted in the long hole 31le to allow the opening and closing lever 31 to'
be rotationally noved a specified anmount in the direction of arrow 1-m The
spring 32 is wound around a journaling boss portiogn and i s channel - shaped,

and its both kG- ate dfgAgPRASPATIER BheY hehpwépgcthey ARt N 10k i n
T the opbRtAf iandniRoberyaen, she; WK dahabielRsaE Spa: Andn  angiRG
the . f : A .
Br ng. cafehRngeaBritee ot e SN E ot (e Bt FhoehRlfEirT e
e 0 : . .
Speci f1ed shelfhard (¥ akoprupth(Sobdnd  PhS pOEIEIOR LODEL RoBY R |\

transferr gdonhhend ealrt Jiafdd NQ PRELLER, 1304 et €8eRert e t'ﬁ%s@ja%r@_%b‘éee” the
drive rack 137and the drive gear 11 to stop the driving of the drive rack

13. The pe¢RhfigkirgcPording tly @hef embodihmienk éEvde preklamr Useenthenf;orce of
the spring 16 to press the recess portion 13c of the drive rack 13 in the

direction of &FIGW I7cig a ntap deiew showirgtatdituttevecatckihg tamenovi ng
easily in the direction of arrow a-b. Figure 13 shows a state in which the
gear portobnthdpcartrhdgel changerkacgomdd ngeshetihei emboHamenitvefgthe 11 to
guide the long hole 14a in the slide rack 14 to a shaft portion 13d forned
on the boP¥BREBGr ARYENH1QTe drive rack 13, causing 23 May 2003 - 26 the
slide rack 14 to stagt sliding on th% ottom surface ff the drive rack 13
in the directibCofl&id%H@ OB yiew Qi the ResibionkelehioRphde Witk 14

| i des i di ' f; h s [ i . f d
The. bot t oft Capeascopeeal ol b A FePhRISEE PRpRERE Aoeariny ™ "
f [ I 1, af | h
opening ard CheoPRECPArHe, DO PEKEEnt (hOhEBL (1) gl nst the

spring 32. At ﬁf&.s1Doiélta,péf\@wroaiiec_céé&aogqnté@af%leaie&%@e%\hahgeepeni ng
and closing | ever 31 pushes the projecting portion 19b forrmed in tThe rear

of the hogécdfdsfgatot amuirid elvodementt BEr ehy pHedidmnaldven®ybng t he

hook 19 in the direction of arrow (f) to di sengage the hook portion 19a of

t he hook 19 frruGt RO is anftentivigew ecasse parttirdigtachanged accéhdingde wal |

of the cartridge 8. Wen the slide rack 14 further slides in the direction
to another embodiment of the present invention;

FIG. 21 is a partly omitted left-side view of the
cartridge changer according to another embodiment of the
present invention; and

FIG. 22 is a perspective view of a staged roller portion

of the cartridge changer according to another embodiment of

the present invention.

Description of the Embodiments
A cartridge changer that is one embodiment of the present
invention will be described below with reference to Figures

1 to 18.



of arrow (a) and the projecting portion 14c reaches a flat portion 31c of

t he opening and cl osing | ever 31, the projecting portion 14d fﬂ&nﬁfh¢$1 t he
bottom surface of the slide rack 14 pushes the detection sw stop
the rotation of the drive notor 12, that is, the rotation of the drive gear
11. Thus, the stocker notor 24 can €l evate or |ower the stocker 21 in the .
direction of arrow g-h to align another specified cartridge 8 with the rear

opening 10d in the nechanical base 10 in order to stop the stocker notor

24, Vhen the el BGLLIGdUAT Eh8oka%al 8ot HEA A NAIE bRGbIRCCLAZERt Ao

arrow (b)) enin oSi n ever

rotati Onaféﬁ%ﬁﬁrl?%ego}n rtll%%sd'arrﬁ lt(é]@aPia@iBHWaﬁ@ h caftﬁlggeég RO return

to the neutr ositfon 19 engages wth 't

transfer dfotR hmédnsis GldBrPingrany £ r@auéﬁeéntﬂﬂeaRHSB oeliahe\f@& 20 to
transfer the cartrldge 8 to the installation and renoval p05|t|on Ain the

directi omédn&m,0dr (¢ mddrgiEe ot dimdddwaehngF / eleald WDaOF Anket ween

t he opening and closing |lever 31 and the projecting portion 14c v of the
slide trankans.c Wherok de sengiey emekt ed o 3t e d wilt chhis paiainisoil ,showk by t he
imaginary line in Figure 14 is further driven by the drive gear 11 in the
directi orrefeasedtednsg J i ragk dodding maang & shutiten opencmedndrlvhe fl at
portion 31c_of the opening and closing |lever 31. Once the side rack 14 has
reached t3Rd pBRFENdAIsRERYERL IO INeaNsi e, the spring 32 rotationally

?lfa’tvgfnt 't ?Ee?ﬁl%qrheqfrﬁl'pé’%‘gé‘ AppBRRE R T L 4’%%%%9? 23 E»rwigwaﬁ?thé’

' . 19
Cranst er 41 RGERIR T paCH FRE ESRe PREHERNS I krpRRte R 7 CTERELRR ccti ng
portion ]113:.90%)%?%215% rﬁ‘ﬁf’ﬂ?ﬂé’@ti‘aﬂ féii gg;hﬁ frlﬁ”é-té(‘ﬂ&@ HShbHQ back the

i nside 3 ning portion € openi ng and cI05|ng ever

to rotatigng! i‘ef@!‘@eah@_ool%%mang'l%&?gfi@éiﬂﬂl' Q¥eecdlionv Weighreg ion of
arrow (nm against the spring 32. Thus, | e remai ni ng engaged with the

cartridged Breé¢beohols ﬂzalt:mamfmnsldc_ir& cafér fdgeaPoised Mt dilecstoskof
arrow (b). 23 May 2003 28 After the projecting portion 14 has passed,
t he opemn@pmmdBchesangekpamdrﬁhlaxrdﬂaecbmahlﬁomot@@|ﬂbﬂﬂ&id|rect|on of
arrow (1) by the elastic force of the spring 32 to return to the neutral
posi ti on.ingfeal Yatien,abuknipnreferdiadedo as & “merdiqala direghion”
projecting portion l1l4c pushes the inclining portion 3la to rotationally
nove the Vperehgvakior| 88AndomWarNE L PeleWe direction of arrow ( 1) to
di sengage the cartrld e
gag In FIG. P, 1l is a front surface panel attached to a bottom
plate 2 and having NO keys 3, an open close control 4, and
a power button 5 on its front surface. Reference numeral 6
is a sheathing case for covering the cartridge changer
according to the present invention, and 7 is an insulator
provided on the bottom plate 2. Reference numeral 8 is a
cartridge that is supplied from an opening la formed in the
front surface panel 1 and that can be installed in or removed
from the cartridge changer according to the present invention
by pressing a cover 9 provided at the opening la so as to be

opened and closed. The cartridge 8 has a transferring recess

portion 8a and a shutter 8b.



8 fromthe hook 19. In addition, when the disc 8 in the stocker 21 is to be
changed and when the projecting portion 14c has passed the IQ&H@P ﬁé§5(ﬁ
the inclining portion 3la in the direction of arrow (b) to al

projecting portion 14b to push the switch 30 as shown in Figures 13 and 14,
the cartridge 8 transfer direction isléhanged fromthe direction of arrow
(b) to the direction of arrow ( a ) to cause the cartridge 8 to be pushed
back into the stocker 21 and then stopped. Then, the stocker notor 24 can.

be used to elevate o] stocker 21 too transfer anoth r sel cted '
cartridge 8. Ne$S-t eaﬂge& Eﬁeé§eanﬂﬁﬁ a“FqQ%FEﬁ§%Hﬁ%ﬁ?E§ tA8 &

o e BB RO BT AR e g O PR e uF V?“%%f%ég'&‘ﬁ?ﬁéﬁ
W th ref eéf”&?g&x?og' “"t‘ése?xt 3 o 1 '&Qzelﬁ:h H¥i 89 kb&?gh% "ch%H\Sfe”ed

the cartridge e recor |ng an repro uction posi |on t he

drive racg %@bw 6|i|9§n§h8913650f‘o9&e&r{H%&egpar{:ﬂoﬂ'Ja?%ﬁ@%@éﬁ&ﬁ&%& 8 to
gh t

pass throu he slit 40a forned in the si of cartridge

2003 _ 2%pasaohder 40, the teeth | acking portion 13b rel eases the neshlng
between the drive gear 11 and the drive rack 13, thereby driving an

el evati on and Nexey i agcoatkgddatdoh @uff ethd ot sdns feprenbang O JE titee
horizontal drive gear 11 in the direction of arrow ( a ) in a known nmanner
usi ng thecahtingdgeel Wéldr belexplaiinerbaristh srebelégueetobPIG8i.ng &oknown
met hod so that when a cam portion 33a fornmed in the rack 33 engages with a
shaft pori3en 40b forned on the cartridge holder 40 to drive the rack 33 in

the direction of arrow ( éﬁ the cartridge holder 40 is | owered to start
recording or rRFRERREF RUMGRELedd %ﬁeﬁ frdviegears juxpaied tA the

di f d d | . \W\h h
cart 11 dg o aBe83 Paer L AL BPRR BRE <L PP P e e AT A A RE
repr oductjon, s bagieds gachthesgs oéapemngyrat be, di2e9gaged! pam each

ther to ‘avord VErse e S drn e ro 1 on rel évant

confi gur a{:hﬂg géd%@% £8 41 0466 nlP 'thé&t'iénjéf a‘i‘}%'&r hbg f%f%t:?&@e' S

driven int Irection of arrow (a), a projecting portion 33 ornmed on

the top s¢feke r@écﬁﬁ'ﬁ‘léaikb§§epyﬁhe§n%ﬁé&pﬂétd@ﬂvégﬁhé%ﬂﬁdepﬁaéhe
bottom surface of the hook 19 to rotationally nove the hook 19 in the

directionldfiarthe Airectiercmf dsnwwag+bg the cartridge 8 fromthe hook
19. In Figure 3, 34 and 35 are recording and reproduction sw tches, and
pushi ng one ofReferemrechemesadpd it ie mackl 3B Niek phevidede omottdre 12
drives the rack 33 in the direction of arrow (b) to elevate the cartridge
hol der 40bebtem|sapcface of the drive rack 13 so as to slide a specified

amount using long holes l4a and that is constantly urged by

a tension spring 15 so as to slide in the direction of arrow

(b) relative to thedrive rack 13. That is, in the state shown

in FIGS. 8 and 9, the drive gear 11 drives the drive rack 13

in the direction of arrow (a), and when the drive gear 11

encounters a teeth lacking portion 13b of the drive rack 13,

the state shown in FIGS. 11 and 12 is entered. The drive gear

11 then meshes with a gear portion 14b of the slide rack 14

to drive the slide rack 14 in the direction of arrow (a).

In this case, a projecting portion 17a of a click lever

17 journaled to the mechanical base 10 and constantly urged



23 May 2003 - 30 the nmeshing between the rack 33 and the drive gear 11,
the changeover 41 nmeshes the rack 13 with the drive gear 11 Ii&aﬁ k88§§}
manner to drive the drive rack 13 in the direction of arrow ( Py - d the
push-out |ever 20 transfers the cartridge 8 toward the installation and
removal position A Next, the rack folldi mg neans K for preventing the slide,
rack 14 of the transfer neans D from protruding rearward wll be expl ai ned
with reference to Figures 2, 3, 8, and 9. In order to prevent the slide .
means D fromprotruding rearward, an ayxiljary rack
ReTH i gh

rack 14 qf the transfer \
39 for exRREBE NG LBUFAACPTHORALLY dIPVEE SRECTH kA ARGUN 1ankihEne
drive gea

i i aryireeethol Bpdrndy (o pulandh S 50onbe befsdandatisorhng I |

auxiliary, ré‘f&e?@a?i“’&b‘éﬁ@. QE‘%@”:@%)& 'l? r@rstrcf‘;ﬁq{ﬁé pd £§8k°9§‘3t! on
position, a projecting portion 39a fornmed under e auxiTrary rack 39 is
gui ded by, tﬁwféiﬁ@ss%sf eﬁétﬂéaw%ckq&lgeﬁbpaiéhqw.p P& rd he rear
of the mechanical base 10 so as to be folded around its journaling portion,
thereby prievesiifg rhekav¥i bughes’ aclkied2dyivh WwiteKing feardaggdo&kom t he
mechani cal base 10. Next, the catching prevention nmeans Mfor preventing

t he shut tpss Bbiofh tbestapt ilgadkdt bom bef ngheadgliveomdtoar izl of the
stocker 21 when the cartridge 8 is pushed to the installation and renoval
position A wi Whidee agesdriogwitih Kheedariore getlag Rilgutbe 8li8e tackiP4 and 16
to 18. 23 May 2003 - 31 |In Figure 11, when the push-out |ever 20 pushes
out the ciftfuxigeen dpivae Hprekeidbirestipnodf (aBrowahd) vi@alinsprohecting
portion 8d forned in the front of the cartridge 8 is | qcated inside the
stocker ZJ4eRSIQAGRE IR Bijyuby 3Peml Bhgd ag'e,mgrftt HdhathdtreV18hinsthst

caught on2pdb UK cHRlLoRSRls 108, S ARER. e 0D LAY s ASoRES) 0L "0
52 Shown (s LB ok T5okbg 89961 0°pAS RPN AL 0) dbece ght vel

cartridge e Ogbrifigt P6) dtbeqlioR €hedraWd Pacle 19 AL &H % {1565 YHRY
portion 10} for guiding the cartridge is fornmed at the tip of the

nechani cadf bapeodk0 (andten enteEidiRd Pescadehewht ianralcsa fs ey ppening 10a
formed in the nmechanical base 10 to |imt the anmpbunt of ejection in which

the cartri dge a8 hookejlectiad o gristo dibe |teoers fdce tde hxé edtiveat t he
shutter 8b of the cartridge 8 does not abut on the projecting receiving
portion Ijck T sarmdrefdapted i tom natd st 1 dma plpjmevedgby ez es px hygpb8ti on
10j to accommpdate the deflection of the cartridge 8 in the direction of
arrow ( re)spechpfiednampnitedgetbe diresd ismferagiow r@ B MpEIEYht on
the inside of the right wall 2le of the stoker 21. Operations of f{he
cartri dgel%é‘r?é’é? P@G%flioé’uilga with a recess portion 8a formed in a side

‘ wall of the cartridge 8 in order to transfer the cartridge
8 in the direction of arrow (b). When the cartridge 8 driven
in the direction of arrow (a) reaches the installation and
removal position A, a projecting portion 19d formed at the
tip of the hook 19 is pressed and rotationally moved in the
direction of arrow (f) by a vertical wall 10g of the mechanical
base 10 to disengage the hook 19 from the cartridge 8.

Reference numeral 20 is a push-out lever journaled to

the top surface of thedrive rack 13 and urged to rotationally

move a specified amount in the direction of arrow (f). The



descri bed above that is one enbodi nent of the present invention will be
descri bed. Open and O ose Operations 23 May 2003 - 32 In FiLgure 8 when
the cartridge 8 noved out to the cartridge installation and r %2003
position Ais renoved and a new cartridge 8 is then inserted and pushed in
t hrough the opening la in the front sukf ace panel 1, a projecting portion
20b of the push-out lever 20 turns the |l oading swtch 28 off to rotate the
drive motor 12 . This operation allows the drive gear 11 to drive the drive

rack 13 in the direction, of arrow, (b 0.engage, t he hpok w th the

dgebashroBEabEves t AR 2 £hie AdEeh Rer T Hen s A RgVER

(r:gz)f' (rjldggtion n‘gsi E Q t'yﬁe%’f t} Qqartri q_g)e é%tlléiler 49 i Iro%r.ed tao ause
X Y‘@ pgsk ? 5 %’l%& an(da) Bdudtt ot W?Bﬁes \J:'X,e §§,c

t he rack he recor r epr on—s her eby

starting i Qs e ;s qggq%; 4 is
t hen pushie_g,c&{ %e rsloﬁ\t/eeIE ﬁ:g{éc))?g%%rﬁs%greot a?gglﬂtlgreﬁ‘rq‘; ve chﬁé Fiove ragE)IB in
the direction gfr@re¥e(ndmeérall Der €8Yaas L O¥kBY H]ewlﬁi!i!»?.-h'Q‘Jb,'th,?.)ﬁrit§O to
push out the cartridge 8 to the installation and renoval position A as

shown in &fgdaesridges dEdh PHderemoviBly daused linlGoaPi1188, "RgRani cal
base 10 pushes and rotationally noves the projecting portion 19d at the tip
of the hoodmB9teethkd ikie exliton 2Ic aarewfptjnedo ith scinimoeal e dH6okhé9 and
the cartridge 8 fromeach other. In addition, the projecting portion 20b of
t he push-sueckever Phephsbisl hrahd thes push-Hent devier 2dwarehingersedt op t he
rotation of the drive motor 12. Disc Stock Operation Next, in Figure 1,
when t he 2adtpasigedgthsongdt hheedlifh 2he Bpchrapsfgri kheneartsaddsusf ace
panel 1 an ané/ of , the El? ke\és 3is s&eci Eli ed, .the hook 19 transfers the
cartri dgetToB3thg1npballagaongand FREOYALPPEIL 1IN B £OWA(HFCARELPMe

j ecti ti 14d .of the .gl.id k_14 th itch 30 t t
Phe. tr anrd; rerpaadebaBa, euficry [ieng BRUFERE SPEncEbERe o' Bher t ne
t ocker 2 [ I t [ ' t t j whi ch
he speci TreRhshehfIgRa Rt buing VRE' Phukter, ML ANS o RN B an cal
base 10. subsgqiertiby. the push-out lever 20 pushes back the cartridge 8 in

the direction of arrow ( a ) ( see Figure 13 ) to cause the projecting

portion l4c ofndie, sthédestaek héane BOiESH ofteé | ¥a FE¥ edhke soRgNIINGHend
closing lever 31 in the direction of arrow (1), thereby all ow ng the hook
19 to be exphatdednwiith diefextemre ofo aFIG8. (2f tp Ja as to be di sengaged
fromthe cartridge 8. Then, the projecting portion 14d of the slide rack 14
pushes the detB istrockex chl JavingtaEqhere gesssedtins suchethator 12
in order to stock the cartridge 8 on the specified shelf 2la. D sc Change
Operati om Pdutrr'ﬁlslfdé9§,°4¥1%r€§9€ﬁ g eparba hopsedeand namoved s forred3 from

nmoving easily in a longifudinal direction, and the teeth |acking, potion 13b
has rel ea%%&}"laﬁearﬁz]s"rﬁ_ ‘b)é%%}hehﬁ@sq?r}%_‘/érﬁa%’&riegﬁﬁdlfi ﬁ@ed‘f?lv'/ igaar 11.
o be. sarbot SHBROBEANBAY Eha ' FBRLE hrBF btk Baor Rob PRt fiEpadur °°
| ever Zo’dfpgcpﬁ?én?eefhgi §§Bgﬁ8§d2f1”1@ E\Ia%pt{%% s]og'as to be elevated

and lowered with a plurality of cartridges 8 stocked using

the group of shelves 2la, by driving shaft portions 21b formed

on the respective side walls, in the direction of arrow g-h.

During this elevation and lowering, the longitudinal position

of the group of cartridges 8 is determined by being blocked

by a front wall 10b and a rear wall 10c formed in the mechanical

base 10.



Then, when any of the NO keys 3 is pushed to specify the cartridge 8 to be
recorded or reproduced, the stocker notor 24 is rotated to ehﬁﬁﬁﬁiz
the stocker 21 until the 23 May 2003 - 34 rotation of the "Stoker
24 is stopped at a height at which the specified shelf 21a aligns with the

tear opening 10d in the nechanical bade 10. Subsequently, when the d

notor 12 rotates to drive the slide rack 14 in the direction of arrow ( b )
, the hook 19 rotationally noves in the direction of arrow (e) and engages

653Iomer

ot or

rive

0 e, ARSI 4 A S B

directi on of

pushes t

a i . Of reye C | V. heesdriye rack
DT e ot heB B AR A s kel K ehEClerkhe QL vt o b 2
cartri dgen8-£2niBa1 PasEe1 O] rﬂ?apﬁéh&'Qﬁénﬁﬁbdféd4QiiQ@Hxi%lﬁ@ﬁrBﬁﬁord'”9
and reproduction position, and the cartridge hold I

the rack S3rtpingehst be pask dRetetHirsa

on o0 e hook 1 ansfers't

19, thereby starting recording or reproduction. In this case, the sh

open nmeangalloioe bfiowhecmalcdhaniatd brbapenb0t herlsdut e 8b. thbegrenp of the
No keys 3 is pushed to specify another cartridge 8 during the recording and

er 40_|s owered to cause
e til 8 oC Zblrinedo & nStheowehke hook

utter

reproductobrgartheidgesr Bdgp tbedetodBers2él, eoniydone cauteitdige putheout

| ever 20 to drive the cartridge 8, for which recording or reproduction is
bei ng carhedghbowisenpprdtdioneefi shich atigns(wath thenérepy epenindng t he
cartridge 8 to the stocker 21, where it is stopped, Subsequently, t

st ocker 240#s0E| Eh&t E§ar OPSREMSY 15t i9an ke a1 4ib%t6raﬂg é

toker 21 j d at, a height. at which t ified cartridge 8 ali
i Ut ho TR SHRBRER, 20d 1 1 1o FRaFENfRaP Lo A8 SRS 157 55 Ly 2003 - 35

wWeREn

Subsequent| y, ﬁé‘?ep%?ge)lﬁgfx%f??gif 1% 2e BRECiddd -“ﬂﬁéi%&gc% %gr}ngﬁ

direction of arrow

recor ng Or reproductrton.

can be eXgg diedie 21928 EC RES R 2hne §ReChHLRG §ald Eﬂae%l?sn_'\eﬁt
o) [ W th

anot her

ref erencel épeFizines {¥séptad andphsaedothtbe

e Iment of the present invention w be descri be

10j fornmed at the tip of the nmechanical base %0, a staged roller 45

j our nal edoathélheetdoplpf thbeconechant ealighasef 6mt orconstheuseotkercatchi ng
on nmeans M According to this enbodi nent, when the cartridge 8 is

preventi

in the longitudinal direction.

When the stocker 21 is elevated or lowered, projecting
portions 21d formed on side walls of the stocker 21 are fitted
in vertical slit portions 10f formed in side walls 10e of the
mechanical base 10 and guided by the slit portions 10f so as
not to incline the stocker 21 in the longitudinal direction.

Next, the drive means E for driving the stocker 21 in
the vertical direction (the cartridge juxtaposition
direction) to selectively remove any of the plurality of
cartridges 8 housed in the stocker 21 or to house the cartridge
8 at any position in the stocker 21 is explained with reference
to FIGS. 2 to 7.

The long projecting portions 21d formed on the side walls

of the stocker 21 are fitted in the slit portions 10f formed

he

I8M t he

ar process

Rt EsliiRMR I €4 ¥eRmegvRorti on

is



renmoved, a side 45a of the staged roller 45 receives a side of the shutter
8b, while a staged portion 45b of the staged roller 45 receivgfwgh% Qgtton1
surface of the shutter 8b. Thus, the rotation of the staged r Y283 can
prevent the edge 8c of the shutter 8b from being caught on the inside of
the right wall 12e of the stocker 217 2023 May 2003 -36 LAIMS 1. A
cartridge changer in which a plurality of cartridges each having a
recordi ng and reproduction , 5 nediumcan be installed, any one of the -
plurality,qf instal C r s;heing | ect.abl egordi.ng,or
reproductfgth?hgé%g§§F% g% % %ﬁgép égnﬁgﬁéfﬁﬁﬁgr%%%g%?%gsgngpo?hféproduci~
means for1pRe9EdAN A9l cRAIRIICANGNEAAB 2sHAIdd 495 23C & pFBEAUL
base havi ng ront opening throug Ich a cartridge nay be“inserted or
renoved apg RokRA P YU kA PYIEpWAEIFah ad dC Adwrwiied MY nAehhsaBhag ed to
or fromsaid recording/reproduci ng neans; stock nmeans having a stocker that
can renovpbly i bnshQuse pirfesr iklad at ivheofraiddt fgesprbiRemaaisiiddgendsei ng
parallel to one another; transfer nmeans for transferring the cartridge

bet ween sand jounhabpdntog dedriaigipstadoar 1 0kad fl thensfotra miesais badd ng a
hook for engaging a cartrid4e 20 during transfer thereof; drive nmeans for
sel ecti nglOrenbhienghafti poraliloingg 2y aoree fidaelyl enghgeyd withaldiomigiges
housed in said stocker or for nmoving the stocker in the direction

per pendi chPdest é2bhpreyddadigds the drefneqol ve| aEn-PoLtippoddde engst al | a

i dge, iti [ h ker; f, hi nd f,
or event | it AESEE A QR | the F EOCRRE KA ARomNR CLaVRFAb ALOREARE 1 om
id f t i ' i hanj cal dur ] t of the 30
Tocker and hhGYPRGCSRCH Aot ey ¢71 oyt APoM bENRGUTKERELEA Pir B3H %ai d
: d_hiderPR® Mot h ef i ogh™
| 0adi ng. <ar ot Toro BAFI S i G14Y oECRPHECARNIERTT0BE £7'd 888 T .

whi ch a capbhkbdde n®e i Bsddper 1188 Qdm 2 POSIEIEANsRPWNLGRK! g ¥ Qoker has
been noved in the direction perpendicular to the cartridge; 23 May 2003

-37 rear jpoGEr anee sRAVGeS W 1di dfeth8gstbekedr 1 Agast idabay dofit acker from
protrudi ng rearward through said rear opening in said nmechanical base

duri ng nopibteht-wikes dias is .ocdve aich forpdrtrivmg2 2ai formedi ng swet armon and
off 22 is fitted in the step-like cam 23a.

A stocker motor 24 provided on the mechanical base 10
rotates an elevating and lowering drive gear 25 journaled to
the mechanical base 10, and the drive gear 25 is meshed with
a gear portion 23b of the step cam 23 to drive the step cam
23 in the direction of arrow a-b when the stoker motor 24 is
rotated, thereby rotationally moving the arm 22 around the
shaft portions 22a so as to elevate or lower in the direction
of arrow g-h.

Reference numeral 36 is a sensor for detecting detected
bodies 23c formed at a pitch corresponding to the steps formed

in the step cam 23, and 37 is a reset switch for the sensor.

The sensor and the reset switch are placed on a P base 38.



5 during the insertion of the cartridge; and hook di sengagenent neans for
.di sengaging the cartridge from said hook of the transfer neaps Jgng t he
novenment of said stocker in order to |ocate the hook outside the’stocker.
10 2. A cartridge changer according to claim1 further conpri sing:
,SWitching means for switching the dri%® force of one notor from said
transfer nmeans to said recording and 15 reproduction neans and to the
novenent of a cartridge holder in the cartridge juxtaposition direction; .

hook I f ' [ t he cartridge f ' dyr J th
moverent of tNeCBaF P ABEVRoRABE SN T Gl ¢ CUIY - SePBBr I EaPar d okl
reans {756 SPAREN G REAVSLER EROFIBF AtcRondanco Grefath 88 Lokplin ™

means fr open neans for opening a shutter of

sai d cartri dge, @ﬂ&ffl?léﬁy?%giﬂysPé WIEPI Ol g 1l st otkdin2RE - 38

catchinglﬁreventlon means ftor preventing the shutter from being caught on a

st ocker MhE£41 dafar Lhtdgal QireseveshsS 3. A cartridge changer
accordingﬁﬁgﬁ% a|%12, aﬁerein in the rack folding neans for preventing the

rack ~ of theybkanshecoftaga ratd®mbet thei fgoneahiadd anicee mér@inse Fge fir
drives all of the slide rack, an auxiliary rack 10 journaled to the slide
rack, angHeéegirtvedgack, wibll bewheseribedc aitthi reffexgnee tackRighade been
driven rearward to the recording and reproduction position, a projecting
portion ftay med under said auxiliary rack is guided by 15 a curved recess
portion formed in the top surface of the nechani cal base, and is_fol ded

around a j our Whlemghmrataskep2l ig ehpvatege oh redeotRenfreBtcliaim 2
3, wh i i th t chi i . t ; tt

of the Cavindiamcs BRanS: RoPLSHBRESoknEng et ads (& FER P OREIaLRE Gos

i d d pl d,at the installati d (4108,

brof ect! DR raCED: B ShE st S Pr S0, (aTToftom e OF they o

Shut ter_passane: pof bl opoohobNS ol L9 meRSRrEd PWEde Tt e ERENERbAG base.

and wher BFTHRIAnvuht & ection in he cartridge is ejected by the
DUSh'OUt1#Pvﬁﬁe°£t59ﬁgEr9ﬁsaﬂa'ﬂﬁﬂ§ éﬁeéiﬁhiﬁ@ the hrsokent 21 héromhe 30
ot the c u

shutter artridge does not ab on said projecting receiving

portion. ejevating or lowering. The front hindrance means also
hinders another cartridge 8 from being incorrectly inserted
during recording, reproduction, or transfer. For this
purpose, a front hindrance lever 26 is provided that is
journaled in front of the mechanical base 10.

When the cartridge 8 is located at the stocker position

or the recording and reproduction position, a spring 27
constantly urges the front hindrance lever 26 to rotationally
move it in the direction of arrow (j) so as to occlude the
front opening 10a in the mechanical base 10. Then, a cam
portion 13e formed on the top surface of the drive rack 13
pushes a projecting portion 26a formed at one end of the front
hindrance lever 26 to drive the drive rack 13 in the direction

of arrow (a) until it reaches a position at which the cartridge

8 can be installed or removed, as shown in FIG. 7. Then, the



5. A cartridge changer according to claim2, 3 or 4, wherein said catching
.prevention neans for preventing the 35 shutter of the cartrig%ﬁm%rﬁﬁagmnng
caught on the stocker 23 May 2003 -39 wall when the cartridge %“Yehoved
and located at the installation and renpval position journals a staged ,
soller to the front opening of the fedfarl cal base so that when said
cartridge is pushed out, the staged roller 5 supports the side and bottom
of the shutter. 6. A cartridge changer according to any one of the

pr ecedi ”g;gg&gg el H@Exﬁéierié\ﬁ‘fr A 45 P&E?géﬁcfn rﬁf%%ir}?escéfcgn %tf)%gow'

havi ng a uar Cross sectiron So as ouse ereln and renov

therefrom 2) Pkorabih Vel £A0hE!Seninantounehotet RechbAgken allaiglity of

shel ves therein in e Juxtaposition direction to be open

in a trangfegl bleeheorakt Bifhd S8 cOsf184vedthe Tthi opdfifrgr 1bhdge
juxtaposition direction to renbve or house a selected cartridge only when
it aligns wtlride 1@nehokrst hes opedi igwHioHede Brohe Headzaned 1esse, Wwith
the other cartridges blocked by a wall ~ of the nechanical base and stocked
in the st»6keas closked ahe fadgmtcbprgdngatOardand FDGany streawsfa shata5
precedi ng clains, wherein the cartridge transfer neans has a drive rack
that can be ghidbdtbe tfixenteciparniad beseisoopens in the transfer
direction; a slide rack that can slide a 3Q specified ambunt al ong the
drive rack; afte¥tdd genfdguraiatondhdherermnsiRdnancs mMeansh gPF-'de

racks to transmt a_force fromthg tor,. wherein a hook journaled to the
top surfatBedfakby 4d9f; §els sgsor Wy rﬂ%ﬁredr%’b?‘? neP G2 1ot Ponal Iy

move 8 spect fiyfck ATOHOt e Pekare,an9a0 ALy e FALLELAIC (Y A ppsh- ou!

hindrance means G prevents the cartridge 8 from protruding
rearward (in the direction of arrow (b)) from the rear opening
10d formed in the mechanical base 10 in the rear of the stocker
21 and thus precluding the stoker 21 fromelevating or lowering.
The rear hindrance means G also turns a loading switch 28 on
and off when the cartridge 8 is inserted. For this purpose,
the push-out lever 20 is provided that is journaled to the
top surface of the drive rack 13, that is urged by a spring
to rotationally move a specified amount, and that is adapted
to turn the loading switch 28 on and off using a projecting
portion 20b formed on its bottom surface.

That is, the projecting portion 20b is formed on the
bottom surface of the push-out lever 20 of the transfer means
D for pushing the cartridge 8 out in the direction of arrow
(a). In the state of the installation and removal position
A in FIG. 5, when the cartridge 8 is replaced with a new one
and this new cartridge is pushed into the direction of arrow

(b), the push~out lever 20 is rotated in the direction of arrow



23 May 2003 -40 surface of the drive rack and urged by a spring to
rotationally nove a specified anount are able to be inserted gﬁ ed
through slits forned in a conb-teeth-1like shape in side wallgg aggﬁﬁ?
stocker, and wherein when the cartridge is transferred to the stocker
position froma recording and reprodu@di on position, a projecting portion
of a click lever ~ journaled to the nechanical base 10 . ' ' and urged by a
spring to rotationally nove a specified amount en a es with a recess g ¢

i X X R
St oppi ng THE T hRHt ArSrEnalf 3258 4PFRE' RS BTVE madfly, S0 ERE Y o1 g

to any cwgifgc{bgHZprggﬁgw Qq”qlains) wherein the drive neans, which is
adapted for drrving in the cartridge juxtaposition direction the stocker

for housing thgy eicyalis ealils!,i den tRePdr abbatackal Hisi 4 kg istackertge in the
transfer direction"due to the fitting between a |ong projecting portion

formed ordikeceids v@l hrebuwsgiad BoOqkesh abHet Barshiidgeors icwt f Dnnelei n t he
mechani cal 30 base, wherein the drive nmeans has a channel - shaped arm havi ng
bot h proxingtaEkbdtsipanuandl eembvallhpositiom Aabsbahewnahd ®iier.ebn sheft
portions 'formed in the right and left of said stocker are slidably engaged
with | ongldwd Esgf eswibdha?8bashturmedoom &e sitdp drivs rdtanionraft bhengage
3 drive motor 12.
Reference numeral 29 is the detection switch for
detecting the stock position of the drive rack 13. When the
drive rack 13 isdriven in thedirectionof arrow (a) to release
the meshing of the drive gear 11 and is then stopped as shown
in FIG. 13, the detection switch is pushed by the slide rack
14 to detect it to stop the rotation of the drive motor 12,
thereby preventing the push portion 20a of the push-out lever
20 from pushing the cartridge 8 out from the stocker 21 in
the direction of arrow (b), that is, hindering the cartridge
8 from moving rearward.
Next, a configuration of the hook disengagement means
H for disengaging the cartridge 8 from the hook 19 of the
transfer means D and locating the hook 19 outside the stocker
21 during the movement of the stocker 21 will be described
with reference to FIGS. 3, 5, 6, and 10 to 14.
FIGS. 11 and 12 (10) show a position at which the stocker
21 is elevated and lowered in the direction of arrow g-h and

at which the cartridge 8 in the stocker 21 is replaced with

a new one. At this point, the front hindrance lever 26 of



23 May 2003 -41 a step cam provided on one side of the nmechanical base so
as to slide in the transfer direction, with a shaft portion agwﬁz 3i n one
side of said arm so that when the stocker 5 notor drives said step camin
the transfer direction, the armdrives said stocker in the cartridge
.Juxtaposition direction Wile holdi ngzﬁhe stocker between the arm portions..
~10 9. The cartridge changer according to any one of the preceding clains,
wherein the front hindrance neans, which is adapted for preventing the
cartridges in the stocker from protruding f 15 f t he
openi ngs Y& Pt ‘i‘h’ééﬁﬁeﬁﬁnP@gln%gggﬁ?&%%gengeg&%&ﬁ ?Egré)%‘ocker
and for hinderi t he insert fa t i bindgf 78w (s furpieduring
t he recor“lﬂvﬂd‘%ggpg‘pﬁbﬁlfc olcz)kneolglﬁtlﬁlg[&glaépﬁéfgggﬁbﬁas a fronE( gd hi ndrance

ever thahnd %ds%“-r&fﬂ bk DeokT efk fUbEafenatahbe RBARBNG R ebasesand

urged by rtng so as to constantly occlude a front opening, and wherein

a cam p.‘”édié”l:&f £ &g 8" BV e rbac hovidder tsrrneher skeakerdrilvein oteeend of the
front hindrance T’ever to constantly close the front 25 opening in the

nmechani caf i hasei 6% hrvoen(bhe cRstordgagily ,hoosslkevate@miower3dhe0. The
cartridge changer according to any one of the preceding clainms, wherein the
rear hi ndyieselee FRdNgit hitihchcadtptiddesod hellddehenginhelin &herd Hgestiant he
stocker fromprotruding rearward fromthe one of the openings forpged in the
nechani caf hazowg-h,28edhs LOoRquiredtindiskagadr e hePkiPerEL88ker and
for turning the loading switch on and off during the insertiop,

of the
cartri dgel 9t stheshoekt 1P efEPm: RBE L¥ansherdl t’?fcc?ﬁéstB‘brgﬁPf‘aéé of the
drive rack in the transfer neans an rged_ by _a.sprijng to rotationally nove
a speci fikermeduhd 5RE SHEE i“@ﬁdafb?e@‘%oc?ﬁ?{ﬁlflﬁ% Iag'adi ng switch on and
of f using a prQjecting porti fQr . t e .hot. c 0 e
| ever, and wh t %’en‘%é%ﬁ‘ dglg?i (\?%g?gé‘éagn% sl% &‘%ﬁ%{%%agngrgﬁgi Is)gngaged

from each4igs. kayStap (BRI o O+ S0k e TRt Ly eles | oRdengs! | on.

a push po?l?l _ sai sh-out | ever hinders the rear of the cartridge
15 from pyohfudteg Eﬁé?.‘faEQaf,rQWet MoK ask@ranklfefdetkar tardgedgeasger
0

according to any one the preceding clainms, wherein

in the direction of arrow (b) to drive the drive rack 13 in
the direction of arrow (b), wherein thedrive rack is currently
in the state shown in FIGS. 5 and 6. The drive rack 13 is
driven a specified amount until the cartridge 8 has exited
from the stocker 21, and then the projecting portion 144 of
the slide rack 14 pushes the switch 30 to stop the drive rack
13. Subsequently, the stocker motor 24 is rotated to elevate
or lower the stocker 21 to a position at which the indicated
shelf 21a of the stocker 21 aligns with the rear opening 10d
in the mechanical base 10, and the stocker motor 24 is then
stopped.

In FIGS. 3, 13, and 14, 31 is the opening and closing
lever that is journaled to the mechanical base 10 so as to

rotationally move a specified amount in the direction of arrow

1-m and that is constantly urged by a spring 32 to rotationally



t he hook di sengagenent neans for disengaging the 20 cartridge fromthe hook
~~f the transfer means during the novenent of the stocker to %f@g&ggg%e
hook outside the stocker withdraws the drive rack of the tran S
toward the recording and reproduction position by a specified 25 anount
fromthe position at which said stocket3is el evated 30 and 1 owered to
replace the cartridge and then to return the drive rack to the stocker

el evation and | owering position, so that said hook is opened to di sengage
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rack, and erein when rotationally noved against a spring , t

and cl osi gg1kevale Ras fAifderent dpeh?hat ae@alc 1IBYVEA® N edbFehi @S Heet ween
t he novenent of the slide rack toward fhe recordi ng” and reproduction pos

i tion androbatiovwREy mfvddiea sépdeifaeld ot tihe thetakratitaonaE
renoval position. 15 13. The cartridge changer according to any one of the
pr ecedi ngagkawmi -muheThenspninhge3Bonk wehrdsarnaads af gpudnadrigagibogd he
cartridge fromthe hook of the transfer means during the novenent 20 of the
cartri dgephokden 'and ishechanmeposhaped,diangctiiten, both ends are

engagingly locked on the projecting portion 10k in such a way
as to sandwich it. A spring catching section 31f is provided
in the opening and closing lever 31 between the boss portion
and the projecting portion 10k so that both ends of the spring
32 are caught on the spring catching portion 31f.

After the drive gear 11 has driven the drive rack 13 in
the direction of arrow (a) to stock the cartridge 8 on the
specified shelf 2la in the stocker 21 and when another
cartridge 8 is to be transferred, the teeth lacking portion
13b releases the meshing between the drive rack 13 and the
drive gear 11 to stop the driving of the drive rack 13. The
projecting portion 17a of the click lever 17 then uses the
force of the spring 16 to press the recess portion 13c of the
drive rack 13 in the direction of arrow (c) in order to prevent
the drive rack 13 frommoving easily in the direction of arrow
a-b.

Figure 13 shows a state in which the gear portion 14b
of the slide rack 14 has meshed with the drive gear 11 to guide
the long hole 14a in the slide rack 14 to a shaft portion 13d

formed on the bottom surface of the drive rack 13, causing
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di sengaged from 25 the cartridge in order to di sengage the cartridge and

t he hook fromeach other so that the cartridge hol der and the recordi ng and
reproduction neans aresubsequently |owkfed to start recording or
reproduction. 30 35 23 May 2003 -44 14. A cartridge changer aGCOrding to
any one of the preceding clains, wherein the cartridge transferred between
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and closing lever 31 in the direction of arrow (1) against
the spring 32.

‘ At this point, the projecting portion 31b formed on the
opening and closing lever 31 pushes the projecting portion
19b formed in the rear of the hook 19 so as to extend downward,
thereby rotationally moving the hook 19 in the direction of
arrow (f) to disengage the hook portion 19a of the hook 19
from the transferring recess portion 8a formed in the side
wall of the cartridge 8.

When the slide rack 14 further slides in the direction
of arrow (a) and the projecting portion l4c reaches a flat
portion 31lc of the opening and closing lever 31, the projecting
portion 14d formed on the bottom surface of the slide rack
14 pushes the detection switch 29 to stop the rotation of the
drive motor 12, that is, the rotation of the drive gear 11.
Thus, the stocker motor 24 can elevate or lower the stocker
21 in the direction of arrow g-h to align another specified
cartridge 8 with the rear opening 10d in the mechanical base
10 in order to stop the stocker motor 24.

When the projecting portion 14c is then driven in the

direction of arrow (b), the opening and closing lever 31 is
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the cartridge 8, the hook 19 transfers the cartridge 8 in the

direction of arrow (b).
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After the projecting portion 14 has passed, the opening
and closing lever 31 is rotationally moved in the direction
of arrow (1) by the elastic force of the spring 32 to return
to the neutral position. When driven again in the direction
of arrow (a), the projecting portion l4c pushes the inclining
portion 3la to rotationally move the opening and closing lever
31 in the direction of arrow (1) to disengage the cartridge
8 from the hook 19.

In addition, when the disc 8 in the stocker 21 is to be
changed and when the projecting portion l4c has passed the
inside 31d of the inclining portion 3la in the direction of
arrow (b) to allow the projecting portion 14b to push the
switch 30 as shown in Figures 13 and 14, the cartridge 8
transfer direction is changed from the direction of arrow (b)
to the direction of arrow (a) to cause the cartridge 8 to be
pushed back into the stocker 21 and then stopped. Then, the
stocker motor 24 can be used to elevate or lower the stocker
21 to transfer another selected cartridge 8.

Next, the hook release means J for disengaging the hook
19 from the cartridge 8 when the cartridge holder 40 is
elevated or lowered for recording on or reproduction from the
cartridge 8 will be described with reference to Figures 2,
3, 6, and 15.

Wwhen the hook 19 has transferred the cartridge 8 to the
recording and reproduction position by moving the drive rack
13 in the direction of arrow (b) to allow the cartridge 8 to

pass through the slit 40a formed in the side wall of cartridge
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between the drive gear 11 and the drive rack 13, thereby

driving an elevation and lowering rack 33 configured to start
meshing with the horizontal drive gear 11 in the direction
of arrow (a) in a known manner using the changeover lever 41.

This means is configured by using a known method so that
when a cam portion 33a formed in the rack 33 engages with a
shaft portion 40b formed on the cartridge holder 40 to drive
therack 33 in thedirection of arrow (a), the cartridge holder
40 is lowered to start recording or reproduction, whereas when
the rack 33 is driven in the direction of arrow (b), the
recording or reproduction is cleared.

When the cartridge holder 40 is lowered with the cartridge
8 for recording or reproduction, the hook 19 and the cartridge
8 must be disengaged from each other to avoid adverse effects
on recording and reproduction. A relevant configuration is
shown in Figure 15.

In Figure 15, when the rack 33 is driven in the direction
of arrow (a), a projecting portion 33b formed on the top
surface of the rack 33 pushes a cam portion 19c formed on the
bottom surface of the hook 19 to rotationally move the hook
19 in the direction of arrow (f), thereby disengaging the
cartridge 8 from the hook 19.

In Figure 3, 34 and 35 are recording and reproduction
switches, and pushing one of the switches stops the rack 33.
When the drive motor 12 drives the rack 33 in the direction

of arrow (b) to elevate the cartridge holder 40 to release

7
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of arrow (a), and the push-out lever 20 transfers the cartridge
8 toward the installation and removal position A.

Next, the rack folding means K for preventing the slide
rack 14 of the transfer means D from protruding rearward will
be explained with reference to Figures 2, 3, 8, and 9.

In order to prevent the slide rack 14 of the transfer
means D from protruding rearward, an auxiliary rack 39 for
extension is journaled to the rear of the slide rack 14 and
the drive gear 11 drives all of the drive rack 13, the slide
rack 14, and the auxiliary rack 39.

Once the drive rack 13, the slide rack 14, and the
auxiliary rack 39 have been driven to the rear recording and
reproduction position, a projecting portion 39a formed under
the auxiliary rack 39 is guided by a curved recess portion
101 formed on the top surface of the rear of the mechanical
base 10 so as to be folded around its journaling portion,
thereby preventing the auxiliary rack 39 from protruding
rearward from the mechanical base 10.

Next, the catching prevention means M for preventing the
shutter 8b of the cartridge 8 from being caught on the wall
of the stocker 21 when the cartridge 8 is pushed to the
installation and removal position A will be described with

reference to Fiqures 2, 3, 11, 12, and 16 to 18.
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In order to prevent this to further push the cartridge
8 out in the direction of arrow (a), a projecting receiving
portion 10j for guiding the cartridge is formed at the tip
of the mechanical base 10 and on a shutter passage portion
of a front opening 10a formed in the mechanical base 10 to
limit the amount of ejection in which the cartridge 8 is
ejected by the push-out lever 20 to the extent that the shutter
8b of the cartridge 8 does not abut on the projecting receiving
portion 10j.

This configuration enables the projecting receiving
portion 10j to accommodate the deflection of the cartridge
8 in the direction of arrow (n) to prevent the edge 8c of the
shutter 8b from being caught on the inside of the right wall
2le of the stoker 21.

Operations of the cartridge changer configured as
described above that is one embodiment of the present
invention will be described.

Open and Close Operations
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20b of the push-out lever 20 turns the loading switch 28 off

to rotate thedrivemotor 12. This operation allows thedrive

gear 11 to drive the drive rack 13 in the direction of arrow

(b) to engage the hook 19 with the cartridge 8 in order to

transfer the cartridge 8 to the recording and reproduction

position. Then, the cartridge holder 40 is lowered to cause

the rack 33 to push the recording and reproduction switches

34, 35, thereby starting recording or reproduction.

When an open and close control 4 is then pushed, the drive

motor 12 is rotated todrive thedrive rack 13 in the direction

of arrow (a), thereby allowing the push-out lever 20 to push

out the cartridge 8 to the installation and removal position

A as shown in Fiqures 1, 5, and 6. Then, a vertical wall 10g

of the mechanical base 10 pushes and rotationally moves the

projecting portion 19d at the tip of the hook 19 in the

direction of arrow (f) to disengage the hook 19 and the

cartridge 8 from each other. In addition, the projecting

portion 20b of the push-out lever 20 pushes and turns on the

loading switch 28 to stop the rotation of the drive motor 12.

Disc Stock Operation

Next, in Figure 1, when the cartridge 8 is installed in

the opening la in the front surface panel 1 and any of the

NO keys 3 is specified, the hook 19 transfers the cartridge



1s!10% & ()-s10% & ()-#10% & ()- 10m 10m 10mt! 10%m& ()-° \
(10%1&’ () -} ~N~~~~9%EbCSF10 15109 & ()-10% & ()-"110% & () - S@I%E Sags
109 & ()- :!110% & ()-%* dE/ 10" 10"*&L0% & ()-L/ 110% & () & V&Y
To109% & ()- Y109 & () - &&$109%6 & ()-9! 1096 & ()-/ mxY:/ 10"L@L0%& ()- G
10967& ()- !11094T& ()-M 10967& ()-109%& {3 -#109%& ()- 10"dE: /

10" LLS310967& ()-, M 10967& ()-sL& 10967& ()-Y ! 10967& () - 10967& () -
t1109F& ()-LIbC 10" 109%6&" ()-#y10%& ()- 10T 10T

Imooaa (] FI0EE (1 S5 FIoEoh SHHAD oy 7 i e {5¢ 1 b BgreS ion

10% () - S188 8 (knel Q3 1405 RASEM A0YEENEL che MIRRH )50 - oM JP%ES, L XIEDC

transfer. The stocker motor 24 is then rotated to elevate
or lower the stocker 21 until the elevation or lowering is
stopped at a height at which the specified shelf 2la aligns
with the rear opening 10d in the mechanical base 10.

Subsequently, the push-out lever 20 pushes back the
cartridge 8 in the direction of arrow (a) (see Figure 13) to
cause the projecting portion l4c of the slide rack 14 to
rotationally move the opening and closing lever 31 in the
direction of arrow (1), thereby allowing the hook 19 to be
rotated in the direction of arrow (f) so as to be disengaged
from the cartridge 8. Then, the projecting portion 14d of
the slide rack 14 pushes the detection switch 29 to stop the
rotation of the drive motor 12 in order to stock the cartridge
8 on the specified shelf 2la.

Disc Change Operation

In this case, the click lever 17 prevents the drive rack
13 from moving easily in a longitudinal direction, and the
teeth lacking potion 13b has released the meshing between the
drive rack 13 and the drive gear 11. Furthermore, the
cartridge 8 is held inside the stocker 21 in such a way as
to be sandwiched between the front hindrance lever 26 and the
push-out lever 20, and has been disengaged from the hook 19.

Then, when any of the NO keys 3 is pushed to specify the
cartridge 8 to be recorded or reproduced, the stocker motor

24 is rotated to elevate or lower the stocker 21 until the
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the mechanical base 10.

Subsequently, when the drive motor 12 rotates to drive
the slide rack 14 in the direction of arrow (b), the hook 19
rotationally moves in the direction of arrow (e) and engages
with the cartridge 8. When the slide rack 14 is further driven
in the direction of arrow (b), an end of the long hole l4a
in the slide rack 14 pushes the shaft portion 13d of the drive
rack 13 to drive the drive rack 13 in the direction of arrow
(b). Thus, the hook 19 transfers the cartridge 8 to the inside
of the cartridge holder 40 that is the recording and
reproduction position, and the cartridge holder 40 is lowered
to cause the rack 33 to push the hook 19 to disengage the
cartridge 8 from the hook 19, thereby starting recording or
reproduction. In this case, the shutter open means L of a
known configuration opens the shutter 8b.

When any of the NO keys 3 is pushed to specify another
cartridge 8 during the recording and reproduction, the
cartridge holder 40 is elevated to cause the push-out lever
20 to drive the cartridge 8, for which recording or
reproduction is being carried out, in the direction of arrow
(a), thereby returning the cartridge 8 to the stocker 21, where
it is stopped. Subsequently, the stocker 21 is elevated or
lowered until the elevation or lowering of the stoker 21 is

stopped at a height at which the specified cartridge 8 aligns

with the rear opening 10d in the mechanical base 10.
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A similar process can be executed to change and remove the
specified cartridge 8.

Next, another embodiment of the present invention will
be described with reference to Figures 19 to 22.

Instead of the projecting receiving portion 10j formed
at the tip of the mechanical base 10, a staged roller 45 is
journaled at the tip of the mechanical base 10 to constitute
the catching prevention means M.

According to this embodiment, when the cartridge 8 is
removed, a side 45a of the staged roller 45 receives a side
of the shutter 8b, while a staged portion 45b of the staged
roller 45 receives the bottomsurface of the shutter 8b. Thus,
the rotation of the staged roller 45 can prevent the edge 8c
of the shutter 8b from being caught on the inside of the right

wall 12e of the stocker 21.
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CLAIMS

1. A cartridge changer in which a plurality of
cartridges each having a recording and reproduction

5 medium can be installed, any one of the plurality of
installed cartridges being selectable for recording or
reproduction, the cartridge changer comprising:

recording and/or reproducing means for recording on
or reproducing from a cartridge;

10 a mechanical base having a front opening through
which a cartridge may be inserted or removed and a rear
opening through which a cartridge may be transferred to
or from said recording/reproducing means;

stock means having a stocker that can removably

15 house the plurality of cartridges, the cartridges being

parallel to one another;

transfer means for transferring the cartridge
between said front opening and said stocker, said
transfer means having a hook for engaging a cartridge

20 during transfer thereof;

drive means for selecting, removing or installing
any one of the plurality of cartridges housed in said
stocker or for moving the stocker in the direction
perpendicular to the cartridges in order to select,

25 remove or install a cartridge at any position in the
stocker;

front hindrance means for preventing the cartridges
in said stocker from protruding frontward from said front
opening in said mechanical base during movement of the

30 stocker and hindering another cartridge from being
inserted through said front opening during recording on
or reproduction from the cartridge;

a loading switch for controlling said transfer means
to stop at a position at which a cartridge may be

J5 inserted or a position to which the stocker has been
moved in the direction perpendicular to the cartridge:
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rear hindrance means for hindering the cartridges in

said stocker from protruding rearward through said rear
opening in said mechanical base during movement of said
stocker and for turning said loading switch on and off

5 during the insertion of the cartridge; and

hook disengagement means for disengaging the
cartridge from said hook of the transfer means during the
movement of said stocker in order to locate the hook

outside the stocker.
10

2. A cartridge changer according to claim 1 further

comprising:

switching means for switching the drive force of one
motor from said transfer means to said recording and
15 reproduction means and to the movement of a cartridge

holder in the cartridge juxtaposition direction;

hook release means for disengaging the cartridge
from said hook during the movement of the cartridge
holder in the direction perpendicular to said cartridge;
20 rack folding means for preventing the rack of said

transfer means from protruding rearward;

shutter open means for opening a shutter of said

cartridge prior to recording or reproduction; and
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from being caught on a stocker wall when said cartridge

is removed.

5 3. A cartridge changer according to claim 2, wherein in
the rack folding means "for preventing the rack " of
the transfer means from protruding rearward, the drive gear

drives all of the slide rack, en auxiliary rack
jo Jjournaled to the slide rack, and the drive rack, and
wherein once this group of racks have been driven rearward

to the recording and reproduction position, a projecting

portion formed under said auxiliary rack is guided by
15 & curved recess portion formed in the top surface of
the mechanical base and is folded around a journaling
portion.
20 4. A cartridge changer according to claim 2 or 3,

wherein in the catching prevention means for preventing
the shutter of the cartridge from being caught on the
! stocker wall when the cartridge is removed and placed at

the installation and removal position, a projecting

25 receiviné portion for guiding the cartridge is formed on
a shutter passage portion of the front opening formed in
the mechanical base, and wherein the amount of ejection
in which the cartridge is ejected by the push-out lever
of the transfer means is limited to the extent that the

30 shutter of the cartridge does not abut on said projecting

receiving portion.

5. A cartridge changer according to claim 2, 3 or 4,
wherein said catching prevention means for preventing the
35 shutter of the cartridge from being caught on the stocker
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roller to the front opening of the mechanical base so
that when said cartridge is pushed out, the staged roller
5 supports the side and bottom of the shutter.

6. A cartridge changer according to any one of the

preceding claims, wherein

the cartridge stock means has the stocker " having a
10 square cross section so as to house therein and remove
therefrom a plurality of cartridges, and wherein the stocker
a plurality of shelves formed therein in the cartridge
juxtaposition direction to be open in a transfer direction
15 and is configured to move in the cartridge juxtaposition

direction to remove or house a selected cartridge only when

it aligns with the one of the openings formed in
the mechanical base, with the other cartridges blocked
20 py a wall " of the mechanical base and stocked in

the stocker.

) 7. A cartridge changer according to any one of the

25 precediné claims, wherein
the cartridge transfer means has a drive rack that
can be guided by the mechanical base to move in the
transfer direction; a slide rack that can slide a

30 specified amount along the drive rack; and a drive gear
that meshes with both the drive and slide racks to transmit
a force from the motor, wherein a hook journaled
to the top surface of saiddrive rack ° and urged by a spring

35 to rotationally move a specified amount before engaging with

the cartridge and a push-out lever journaled to the top
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surface of the drive rack _ and urged by a spring to
rotationally move a specified amount are able to be inserted
and passed through slits formed in a comb-teeth-like
5 shape in side walls of said stocker, and wherein when
the cartridge is transferred to the stocker position from a
recording and reproduction position, a projecting portion
‘'of a click lever " journaled to the mechanical base
10 _~ and urged by a spring to rotationally move a specified
amount engages with a recess portion of the drive

rack, while the teeth of the drive rack and the drive

gear are disengaged from each other and the drive gear
15 meshes only with the slide rack, thereby stopping the
movement of the drive rack in the transfer direction by

a specified amount.

8. A cartridge changer according to any one of the

20 preceding claims, wherein
the drive  means, which is adapted for driving in the
cartridge juxtaposition direction the stocker for
housing therein the cartridges in parallel, holds the stocker
25 in the tfénsfer direction due to the fitting between a long
projecting portion formed on the side wall of said
stocker and the slit portion formed in the mechanical
base, wherein the drive means has a channel-shaped arm
30 having both proximal ends journaled to the mechanical
base, and wherein shaft portions "formed in the right

and left of said stocker are slidably engaged with long holes

formed at both arm-portion-side ends of the arm to engage

35
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a step canm provided on one side of the mechanical base

so as to slide in the transfer direction, with a shaft portion

provided inone side of said arm, so that when the stocker

5 motor drives said step cam in the transfer direction,
the arm drives said stocker in the cartridge

juxtapositiondirection while holding the stocker between the

arm portions.
'10 9. The cartridge changer according to any one of the
preceding claims, wherein
the front hindrance means, which is adapted for preventing
the cartridges in the stocker from protruding forward
15 from the one of the openings formed in the mechanical
base during the movement of the stocker and for hindering
the insertion of another cartridge from the front during the
recording or reproduction of the cartridge, has a front
20 hindrance lever that is journaled to the front surface
of themechanical base and urged by a spring so as to constantly
occlude a front opening, and wherein a cam portion of
the drive rack in the transfer means drives one end
25 of the fr_:ént hindrance lever to constantly close the front
opening in themechanical base except when the cartridge

is housed or removed.

30 10. The cartridge changer according to any one of the

preceding claims, wherein
the rear hindrance means, which adapted for hindering the

cartridges in the stocker from protruding rearward from

the one of the openings formed in the mechanical base
35
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during the movement of the stocker and for turning the

loading switch on and off during the insertion of the
cartridge, has a push-out lever that is journaled to the
5 top surface of the drive rack in the transfer means and

urged by a spring to rotationally move a specified amount and
that is adapted to turn the loading switch on and off
using a projecting portion formed on the bottom surface

10 of the lever, and wherein when said drive rack and said
drive gear are disengaged from each other to stop the
movement of said stocker at a desired position, a push portion

of said push-out lever hinders the rear of the cartridge

15 from protruding rearward from the stocker.

11. The cartridge changer according to any one of the

preceding claims, wherein

the hook disengagement means for disengaging the

20 cartridge from the hook nf the transfer means during the
movement of the stocker to locate the hook outside the
stocker withdraws the drive rack of the transfer means
toward the recording and reproduction position by a specified

25 amount from the position at which said stocker is elevated
and lowered to replace the cartridge and then to return the
drive rack to the stocker elevation and lowering position,
so that said hook is opened to disengage the cartridge

30
to be removed outside the stocker.

35
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an opening and closing lever . and the opening and closing
5 lever "has its neutral position maintained by a spring,
and is rotationally moved by a projecting portion of
the slide rack, and wherein when rotationally moved against
a spring + the opening and closing lever has different
10 rotational movement directions between the movement of the
slide rack toward the recording and reproduction
position and the movement of the slide rack toward the
installation and removal position. '
15
13. The cartridge changer according to any one of the
preceding claims, wherein
in the hook release means for disengaging the cartridge

from the hook of the transfer means during the movement
20 of the cartridge holder ° in the juxtaposition direction,
a projecting portion formed on an elevating and lowering
rack pushes a cam portion of the hook to push back
the hook in a direction in which it is disengaged from
25 the cartridge in order to disengage the cartridge and the hook
from each other so that the cartridge holder and the
recording and reproduction means are subsequently lowered

to start recording or reproduction.
30

35
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14. A cartridge changer according to any one of the
preceding claims, wherein
the cartridge transferred between the installation and
removal position at which the cartridge is removed and
replaced, a stock position, and the recording and
reproduction position has a transferring recess portion
formed in the side thereof, and wherein the transfer means

engages the hook with said transferring recess

portion to transfer the cartridge from the installation and
removal position to the recording and reproduction position,
while abutting the push-out lever on said cartridge to
transfer the cartridge from the recording and reproduction

position toward the installation and removal position.

15. A cartridge changer constructed and arranged to
operate substantially as hereinbefore described with

reference to the accompanying drawings.



