;e3ed/ (()\,],.6/Td/ U SPECI FI CATI ON CARTRI DGE CHANGER Fi el d of the
I.nvention The present invention relates to a cartridge changer in which a
plurality of cartridges each having a recording and reproduction nediumare
installed, any one of the plurality of installed cartridges being sel ected
f'or recording or reproduction. Backgr'o&nd’ of the Inventionmmmm

cartridge changer, cartridge stock neans is conventionally 'mmmmWWSO as'
to renove a cartridge fromeach shelf in a stocker with a pIurg¥| '
cartridges housed therein, throu I ocated in front of ‘&ach shel f
and to transfer the cartridge inggEraggngtolhIﬁfgﬁor reproducﬁuumm"mmummm

t hrough an outlet |ocated behind the shelf. Stock neans mpional
cartridge changer, however, requires neans for opening and ch&gpng the

outlets located in front of angdpReRipdreaeaNded he plurality of shelves,
thereby requiring a | arge nunber 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 pluralifFiedtl ofr tthedgasvémwusen in parallel is noved in the cartridge
juxtaposition direction and so that a selected - 2 cartridge is nmoved
into or out frBhe@Ereseet ubhiventyaon rébates o Gsecanthidgeehangskein s
moved in the cartridge_juxtaposition direction and that is open for housing
or transfwhich a plurality of cartridges each having a recording and

reproduction medium are installed, any one of the plurality

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



Summary of the Invention To attain this object, a cartridge changer
according to the present invention conprises stock neans having a stocker
that can renovably house a plurality of cartridges in parallel; transfer
means for transferring the cartridge between recording and reproduction
means for recording on and reproductrTn?fTon1the cartridge and an
installation and renoval position and the stocker; drive nmeans for

sel ecting and renoving any one of the plurality of cartridges housed in the
st ocker or Vi.n he, st Qcker. i.n the cartsidge juxtaposifion direction in
order to 8¢S éc r ?"ro%a‘agi 1é}t°ar?yr &‘)%i tfirrc?rﬁ‘gio#q & st EKEr ;g‘??%ﬁ‘i%at

hi ndrance ;ieanSda &N CPhENGtbBReGATS inftifss | In ! BieSLATEE ddeP
protrudi ng frontwar romone of thé openings formed in a méchani cal base
during th g@ggg t r i } 0 r ts from
bei ng i ns?ru{%g:d frorﬁﬁl% ?$€§%Q$g§ Pglgrédliidr}ge{)énrlg?éi?eg?gdt?%?isc}#g??%m t he
cartri dgeirrand fegar hi ndrance neans for hindering the cartridges in the
stocker from protruding rearward fromone of the openings formed in the
mechani cal base during the novenent of the stocker and turning a | oading
switch on and off to insert the cartridge. - 3 This configuration does
not requi Sammaanys dbrtlvpehnvignamdncl osi ng an outlet for each of the
plurality of shelves in the stocker but can renove and house any sel ected
one of the plufalatyasn ehais kiiest i m Of i bige change magcopdimadand
closing the exclusive gates . located in the front and rear, respectively.
The feat utd® BRESENLeLRYCBL 1I0RCORPLASEFeSERSKIBRARE RAVLRG @ & HOATK YT esent

i ti i_ll be d [ in detail. .The pi ' ti .ovi d
car 11 dge oA GAR (PR ARLE RPUPR Pt PR ALICY [ bt EEERIAe G b

of i nst ol PAR S dde £ RoREHMECEDY Py ARk €5 Sprbaialietn” '

char act er i.bé%@:eie@%f:@éf)rhllﬁrgeaﬁa zrgm&@é'%ilaninr@é@é LRty eacagﬂihgf@x\r{]gn

position at whi a cartridge for recording or reproduction’i al l ed or
renoved, z@griodiddibion Ner&mrthedg8reRaBERY 4RI SEestafiftkoEaRY having a
st ocker that can renovably house the plurality of cartridges in parallel
transfer memdsaflopolsiaivireand ghiehs toakisr dde ikl weahs €oar gieNecaithg
reproduction nmeans for recording on and reproduction fromthe cartridge and
t he i nst abhdt remoaniohg emy aingasi tile Eiuwrahetgt of keartdidge smbans edor

sel ecting and renoving any one of the plurality of cartridges housed in the
st ocker odnndhiend tarken czkanovknghsheastiooksr juxttpestarbrnidoeection in
order to house the cartrjdge at any position in the stocker; front

hi ndr ance JHEAAPOBT IR\ ¢ Tl RelRPEAREgES NAUBRetBLOERELIAAGR at

rotrudin - 4 frontward fromope of .the openipngs formed i n_a nechani cal
Proe dur i BBYt ROSHIAATorn orhe 1SLQPREESr ThARt NS aRr S BEABE EFL 11 do

from the BPVEREdes AR 4 et Ligks il SR FR Y, Ao bERbAMGe. T
the stocketohtQMABY OFLHCIAY JrehURNSLY 1 ATL Fuila GRS GRENAINS{PEIRA 1N the

mechani ca ase during the novenent o (0] ning a

| oadi ng sWk§RgOR N Ghd¥dmeht | 58 the sreRidroamy Hﬂ?dé@iﬁéi dfigrnard hook
di sengagenent neans for disengaging the cartridge fromhook of the transfer

nmeans dur cagtiriage e beding hithsd PEEr £ rom Ot Her £ Ontoeskerkhorhanly
outside the stocker. This configuration has the effects of noving the

st ocker wbhhotrheepradaldtiomwfframt thdgeartauser ;t lknkinean pandkhace in the
cartridge juxtaposition direction, noving a selected cartridge into or out
from t he mranegxd&oysihindgrtiag avle opantmjdges dat ehwefsteckér §romker is
moved in the cartridge juxtaposition direction while closing the selected
cartri dgePﬁPFéPdtl@Qhé'l?iﬁrr\‘g"&f kromsIre of nthgdepeningshéosmed: iidg&hehanger
according to the present invention is characterized by further conprising
swi t chi ng"REBAR LG RIFE AN hBedrPVEmEBE Qf bhegHr e and b RABY
transfer e nsdto the .re ordiqg?$nd egroducti n ans agg.éo t he nmovenent
of & cartPi NgEIABEaEM itF OB CPLINESES (i GATORLASR:  hook

rel ease neans for disengaging the cartridge fromthe hook during the
novenment of the cartridge holder in the cartridge juxtaposition direction;
rack fol ding neans for preventing the rack of the



- 5 transfer neans fromprotruding rearward; shutter open neans for
opening a shutter of the cartridge prior to recording or reproduction; and
catching prevention nmeans for preventing the shutter from being caught on a
stocker wall when the cartridge is renoved. This configuration has the
effects of noving the stocker with tke3pl-urality of 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 stocker is noved in the cartridge juxtaposition direction
whi | e openi ng Thipr FepIdgugatdion dnes makiepguireongans: §ore Sped ing

Eéﬁrgﬁ't' i lnE"?’ e CIRSI0EE AN kAT ”: %%%ﬁ[f? §€%Et$ﬁﬁ§%§fﬁ%§r of BRelERr | zed
section sofabheookEiEeT B, RBVEAEYL AR PIUSE AR PRARSHAS Fhha
the stockencngsulanaed bRersl i 2aBbur ahiiye Yrshel¥ s Ll i9xbadigy the

cartridge ] uxtaposi irectronand th are open I'n r ITection
and is coghyor! 61 RY tHY %@ 1us e gaRek’ 1 888t RARAY FHONt HALTHaR O
remove or house a sélected cartridge only when it aligns with the one of

t he openi pggpleriiRikliy) t he nechani cal base, with the other cartridges

bl ocked by a wall of the nechanical base and stocked in the stocker. This
configuration The fbatafkectandfefminctg dhetheocker rdidge tdteanpdenxal ity of
cartridges housed therein in parallel, in the juxtaposition direction and
renovi ng apdording twusiegprésenhl ynventdoad widrk rbelgteshehbetd ani gns with
one of the openings. In addition, the cartridge transfer neans is

char act er ig&@ide have a drive rack that can be guided by the nechanica

base to nove in the transfer direction; a slide rack that can slide a
speci fi ed anouh®aPbRfeRke l8VARs 104 T es f i SRF iR IehShapgsked i t h

both the dri.ve and slige rac%s to,transnmt _a fgrce fromthe tor. hook
Dour nal eavhathn 8 Papratiroetora theiBaRR. cpn Raking BenetrATog Arg (o
tati i of.i f i i t i d d
(ot onal b HBNG.A PR IR YT HE SIPUION e BEypaigas an
by @ SPrigg ifstaiadonalder IMyEs SRR Lo Yo Fedll £148 BE | NSerted

and passed through slits formed I n si of the stocker and shaped

l'i ke combrbgebluction,! hLrddtédggeds ihr #nsfteithRa-d 0id her&b PGK-r aROSI tioOn
froma recordi ng and reproduction position, a projecting portion of a click
| ever jouinsktadlat iohe amelhanonall asei ahon uigewh byhaa spartgitige for
rotationally nove a specified anbunt engages with a recess portion of the
dri ve rackecuerdiagtde repetdduwft idrwe igrinsetadtkdadremeved vanddar that

di sengaged from each other and the drive gear nmeshes only with the slide
rack, thekBBycanohpiag almngrRy cRERT igfes heteckvpeanghaviinga staakear

direction by a specified amount. This configuration has the effect of
st oppi ng FRatnEedmEsmoyaklie kYR FRekPLHrAdd tor S iGartl 49es ohlby a

specified anount .to . obtain the accupacy, for the cartridge stop.position.
' addi ti BRESLRELAr FETRERR NSRS TOF nEARSERE LN HREEILRE BPES ti on
direction n t W tridoe d ein in rallel is
char act erF%%Hgs;ﬁ ﬁ%%%%bnghge&(js]?gg)%é’rc{lﬁcﬁll‘%ti%pl%r%z‘ sFé?eIrlcrcg%cﬁ%ﬁ%dlugn o the
fitting b l:ang i i J 0 ﬁéﬁ? j de. wal f the
st ocker aﬁ%ﬁ?ﬁgugfil?%pﬁoﬁdoﬁ%:?%ge#%agﬁeg%gﬁgﬁi g'a a@e&ﬁ%@ %rrllave nmeans
has a chapagbvahapsditibBnhananenbos fobkexi @l i 6BURehAY' Pateseldct NRg
mechani cal base, and shaft portions formed in the right and left of "the
stocker aafdstéenabliygeagggeaenolth thenglualaasi fypraetatt Piddes housed

arm portion-side ends of the armto engage a step cam provi ded on one side
of the nmethabhheabtbakersomamdwirsgitkei satobketr dnsftdre diamtidge with a
shaft portion provided in one side of the arm so that when the stocker
not or dri yestapesdtépnc diriasttilan timmyfder dio dnrisn, theeccarbr idgeeatt he
stocker in the cartridge juxtaposition direction while holding the stocker
bet ween t ABY aPAFpEAPNOAR thehistekeT yufEPNEnhAAdrapsemMaans ofO¥ ot at i ng

t he stocker nmotor to elevate and | ower the stocker on a shelf-w se basis
whi | e holBFﬁ&ePﬁé“StGgﬁéF%ﬁ¥E#ﬂ9?§n¢ﬁtEB?nﬁFosﬁ&rl§F€WhP§ﬁP¥R§+%ﬂs. I n
addition, the front hindrance neans for preventing the cartridges in the
stocker fromprotruding forward fromthe one of the openings fornmed 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

| ever that is journaled to the frontward of the



_ g _ mechanical base and urged by a spring so as to constantly occlude a
front opening. A camportion of the drive rack in the transfer neans drives
one end of the front hindrance | ever to constantly close the front opening
in the nechani cal base except when the cartridge is housed or renoved. This
configuration has the effect of using t4he- drive force of the drive rack to
automatically open and close the front hindrance lever. In addition, the
rear hindrance neans for hindering the cartridges in the stocker from
protrudin% rearward fromthe one of the ogenings fornmed in the nechanical’
base duri Agont&aksl Exemone aththereringafgred dinf Medan 1ealidFSwi tch

push- out FEFAS GISRLTRGHERBEL hesBHPRKE o Aheh HTQE LR RMPE NS |

and adapt PR R TE B h BB ek Pod B ERR 3o BRI ARE PRk B ™
adapt n ERE b . .
Goar are AroandaiebFOaRRLiaR, PbhacRe ORI el M MR A RE oy ot

a desiredepeshih@@ridgPéhle Barkirakidds Lke thesBteekdre¥eompraeiadifgy r ear
of the cartridge from™protruding rearward fromthe stocker. This

confi gur ake@iwad tfroneidmelo DIt M iden hegslr tueméar €6 ehet Recdanvealack to
automatically operate the push-out lever. In addition, the hook

di sengagebase deannd crhelimseveagnhgotfhe hearstttdadger famdn £be haekiak tahe
transfer nmeans during the novenent of the stocker to |ocate the hook

outsi de loadinghewittutikeoniandhafficduriingd tthe vinseroiwmgofhtheéri ve rack
of the transfer neans toward the recording and reproduction position by a
speci f i edcantgdddeiomnchBopds ALEERIRI SHAH Medn ss feak di sengaigdng édeand

| owered to replace the cartridge and then to return the drive rack to the
st ocker eFé%&FiléﬂeaﬁHOP‘o‘\’/%?\‘ﬁbtgﬁé‘ﬁ transties neans (Hr R EhsmgRERsdt o

di imdge.and | I d id o Thi
Cont | gur aPF TP A5 AKEct Ratna & R EGERPEITNS ReSRlkedR ek Brrrng o

h k&g, s ' .ec| ' . Kk d
he cartr Th3E SPRPEGAPARISH HAEI A S BHRRTRY o R B i e

cartri dgetﬁeogghls&%mﬁk off ddi&tidges HolBeAStHUFERE thepaPYETRAL, Gh the

cartridge holder in the juxtaposition direction is characterized'in that a
proj ecti nghBOchird ifdyd el trapos et evat digeatd Jroeidithd ag ks@uebeeda cam
portion of the hook to push back the hook in a direction in which it is

di sengagedatteidgecingotor dae fromrides one dxstugige gdice cand oggaiaad t he
hook from each other so that the cartridge holder and the recordi ng and
reproduct the gedes berforaibdeguehotierovwsr edvied simarthe evar tr higger
reproduction. This configuration has the effect of preventing the recording
and repr odustapesdit idfedézectilofewhidm HLe N pridre gedgchpd peroridagagenent
bet ween the hook and the cartridge. In addition, the rack fol ding nmeans for
preventi ngrLRE F&bWQ¥S%W&eQFaBEg%FfﬁEans fromprotruding rearward is

h i zed ] he dri dri 11 of _th l.i d
aUxi 11 ary 1 ackiS oOTRAF &0 o e H et S48 e h R naceor e’ £ e ok and
In that opgg LS 9N {n FACKSH NRYEREY T Iy e’kd&%{ﬁ'?ﬁrcﬂmﬁg %an ecordi ng
and repro Lebron 6bsi |6h, a projectrng portlo& formed undert f he aéxiliary

rack is gg{zg‘égh%ggm:éslérn Olcf(?&e“s%?isté}giﬁé%‘héoé e Fol- B8 Sfpoﬁié;ﬁné‘ESrOf the

mechani cal base a ed around a’journaling portion. T

configuratien ke thamifactm@dndr eyethengebbedawy ldil Yrdgddh&€ibn
protruding rearward fromthe nechani cal base to reduce the overall l|ength
of the negbafssand roaddid imbvehért CaEChi agrirddeyd iyl deantn fOhepreventing
the shutter of the cartridge from bei ng caught on the stocker wall when the
cartri dgecastrédgeed uartch gy saicteibmat dihectisnal habikorr edrech seempvah s pberti on i s
characterized in that a projecting receiving portion for guiding the

cartri dgedigengagd@ddohhg sautrddgsadsegetper hpok during themowvewantg
formed in the nmechanical base, and in that the anount of ejection in which
t he cartrPfgbhpscaréaicgehaiepuip- bhie ravsridge HaxtapagrioRans is
limted tg,the extent tga ige shutter gf the cartrid does not_ abut on
the proj eStFRGELELE| LA %% 1 BH. MGANE LQRBLANERT BRI TRE kePiet ot

al l owing the recess receiving portion to acconmodate 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 renoval
position at which the cartridge is renoved and replaced, a stock position,
and the recording and reproduction position is characterized by having a
recess portion inits side and in that the transfer means engages - 11
the hook with this recess portion to-tdansfer the cartridge fromthe
installation and renoval position to the recording and reproduction
position, while abutting the push-out |ever on the cartridge to transfer
the cartridge fromthe recordi ng and reproduction pqsition toward the ‘

i nst al | at FEAPEEET BEANA 156 Pirgu*‘r.r“ﬂi‘i EEAHGWRTDr iﬁw%t%%ms of -

bei ble to t f t tr] it t i ng, | usi t f
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cartridgechstRUHRI j8UFembbeast a@ﬁﬂsr@bhfi?wamb&ﬁnhb%ﬁé der el HY 1t om of
the shutter. This configuration has the effect of using the staged roller

to supporovhggsithe b MK tHe ShikdBitynodr dartirddgesy adusidie
shutter from bei ng caught on the stocker. In addition, the hook of the hook
di sengagernhetreimais paxadiaxlaciartilredalry riidigeyjoptapdshy ian dprechdoand
closing |l ever, wherein the opening and closing | ever has its neutral

posi ti on maving asklscted gamy igdge iatooeatdwhirion hheahergxclasimg ecti ng
portion of the slide rack, and wherein when rotationally noved against a
spring, tHatepeaAndchosiingdshegate before dihg steskeroiftmevad W kdfent
directions between the novenent of the s|ide rack toward the recording and
- 12 repfFBU&EEOGe JYSHARAS L, LIRS HRR (W 1€ RPER IR FL A AVnd%d t he
installathon and remval sition. This confi%uratgﬁn has tﬁ ﬁffe%ﬁ}Of

usi ng t he"SPFARY €5 Pk 13P RRASE ne° obRARG SAE BYGER 3 E& N n both
direction r ' i.fV4 u r i reliahl

oper at i oné.f Qp:ééf%és%%t&{%dn[lg’f b?%g@ﬁtﬁ&ﬁg@)%?ﬁ%ﬁgﬂe ﬁ gr%l&g%t
perspecti Vg ¥heWsHyuidy, t he appearance of a cartridge changer having a
recordi ng and reproduction nedium according to an enbodi nent of the present

i nvention; In addition, the present invention is characterized in

that the cartridge stock means has the stocker having a square
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 configuration has the effects of moving the
stocker with the plurality of cartridges housed therein in

parallel, in the juxtaposition direction and removing and



FIG 2 is an outer perspective view show ng the appearance of the cartridge
changer according to the enbodi nent of the present invention; FIG 3 is an
expl oded perspective view of the cartridge changer according to the

enbodi nent of the present invention;, FIG 4 is a partly omtted front view
of the cartridge changer according to tbhe enbodi nent of the present
invention; FIG 5 is atop view of the cartridge changer according to the
enbodi ment of the present invention showing a state in which the cartridge

is opened; FIG 6. is a partly perspective, | eft-side, view of the cartridge
Changer - aBOTERE S ORI Yo RESATHER. SO TTAAGE QUM HnAhIRm "HIbARS &
state in ngi gh thoeecartridge Is opened; FIG 7 is a front view of the
cartri dge° h P BT hg to the enbodi ment of the present invention

gggwégg a _St"i‘g?ni Baleq/on, NG " dd 1 8PEagad c 2alisdUr MK SNEe | ever are

characterized to have a drive rack that can be guided by the
mechanical base to move in the transfer direction; a slide
rack that can slide a 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. 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 8 is a top viewof the cartridge changer according to the enbodi nent
of the present invention showing a state in which the cartridge is closed
and |l ocated at a recording and reproduction position: FIG 9 is a partly
perspective |left-side view of the cartridge changer according to the

enbodi nent of the present invention shdwimg a state in which the cartridge
Is closed and | ocated at the recording and reproduction position; FIG 10
is a front view of the cartridge changer according to the enbodi nent of the

pr esent invent&on $omﬁng state._in which th cantridg is closed and
ocated at thel PASHAFHENa kS BB TUGIRSRER ERRER G Nt FSAGH T & o
hi nd . i S : 1] ' t '

accor di g I8 RS SHER rairestiofs SRelarPtRAE i itn G PAbELSaGeE T oS

stock posphl,aRg Elnerein ish Eba&ai]%]ié(lp S&?&fé&g?k?khasb eh}.’)ilﬂ‘_ﬁfngf thiae

cartridge changer accordingto the enbodi ment « e présent invention
showi ng t Beoedkidy iAJEhEl PELNHPEFId PRecti&n dide it A MEFSRRGHQVBetwR@nshow ng

the position relationship anong a hook, a push-out |ever, an opening and

a long projecting portion formed on the side wall 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 motor drives 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



closing lever, a slide rack, and a switch according to the enbodi nent of
the present invention; FIG 14 is a perspective view show ng the position
rel ati onshi p between the opening and closing | ever and the slide rack
according to the enbodi nent of the present invention; - 14 FIG 15is a
perspective view showi ng the position Belrati onship between the hook and an
el evation and | owering rack according to the enbodi nent of the present
invention; FIG 16 is a top view showi ng the position relationship anong
in_the cartridge chan cor di ng

Lot he orBBANAEAE20 HARe PR e SPRVER: Porbang 4 +8 Eo BERIFantLROL ng 2
ST e LCSERLAR 8L kEne! obBRARY.! 1A WA GHSROREN E AL ki Lhse o o
rel ationsphg Wilsfer means drives one end of the front hindrance lever
to constantly close the front opening in the mechanical base
except when the cartridge is housed or removed. This
configuration has the effect of using the drive force of the
drive rack to automatically open and close the front hindrance
lever.

In addition, the rear hindrance means for hindering the
cartridges in the stocker from protruding rearward from the
one of the openings formed in the mechanical base during the
movement of the stocker 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. Thisconfiguration 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



catching prevention nmeans of the cartridge changer according to the

enbodi nent of the present invention; FIG 19 is a partly omtted top view
of a cartridge changer according to another enbodi ment of the present
invention; FIG 20 is a front view of the cartridge changer according to
anot her enbodi nent of the present inverfion; FIG 21 is a partly onmtted

| eft-side view of the cartridge changer according to another enbodi nment of
the present invention; and FIG 22 is a perspective view of a staged roller
portion of the cartridge chan%er agcordi ng to _another enbodj nent of the '

present i MEhSIREkBest i PRLACHEI LREIERBOUFBAESWATGTHG diel thafh t hat
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position by a specified amount from the 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
lowering position, so that the hook is opened to disengage
the cartridge and is placed outside the stocker. This
configuration has the effect of preventing the elevation and
lowering of the stocker from being precluded by the
disengagement between the hook and the cartridge.

In addition, the hook release means for disengaging the
cartridge from the hook of the transfer means during the
movement of the cartridge holder in the juxtaposition
direction is characterized in that 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 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.
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



The cartridge changer according to the present invention roughly conprises
an installation and renoval position A stock nmeans B, recording and
reproduction neans C, transfer neans D, drive neans E, front hindrance
means F, rear hindrance neans G hook di sengagenent means H, sw tching
nmeans |, hook release neans J, rack fol@ing neans K, shutter open neans L,
and catching prevention neans M Each of the conponents will be described
below. A direction in which the transfer nmeans D transfers a cartridge is a
hori zontal, direction nfn %:nornal installation_ but iﬁ also referred to as
&R ThA :

a "l ongi t §4ANA Tafk&h hak SRS F SrAuROf Fafit Ravs beengid van

j uxt aposed in_the, stock neans B.i.s a rpendi cul ar. directi.on for the nornal
hetal | at FERTHARA &S reh e Fatord e gh BRI 8h1 PR Tde L Aua | on
and | ower | ,ng" : I I j r 0 a
bott om pl g? gjf%?nlﬁg\ﬂr}r#} ocl\;?()f%’er;l/nsj‘,e dS,ﬁngﬁEogg% %@gigggfﬁéfk?é n Pcif’;{-:‘c%)ower
button 5 g9 bl Sulbell reulesa go R T Une top Furiaaididl wase for
covering the cartridge changer according to the present invention, and 7 is
an i nsul afeehRNA\ e b e tdred bid Lo Péat £rundes efSaLaa MRy ?'o:&iio?n a
cartridge that is supplied froman opening la fornmed in the front surface
panel 1 am#ish@bnEagubatiiest Rhkarhe efdectead\trrevewtihfetvaauxidgarghanger
according to the present invention by pressing a cover 9 provided at the
openi ng | mask £ano g opedieng andacivesdd frome tder tmeclyangchdsbase to
transferring recess portion 8a and a shutter 8b. - 16 FIGS. 2 and 3, 10
i s a nechisdugle ddwe overabl benghb pét the Pleshamismnd the cartridge 8
noves in the direction of arrow a-b to enter or | eave the nechani cal base
10 from a froniRopeAitkdoroa ths RAL T RHPHBY BREACHF MEd S1ekMani cal base

10. Next, i ion of th f D.of the cartridge 8 will
e oxpl ai RERVANH L AOROADE LEGEPECE NS 4 St 96 HA h BF HimaAH IRt oF:

dri ve 9eaEnkoULBRLe]. 1811 NG OREADIAL DRSS. 16 Uh R0 I § el

C
rotated by rrve o 0 nMesh™ w a’gear por a drive rack

13 provid S i i nqt i,Lect, L ara = 2 | .0 the
mochan cal EaalBiA LR 4Ry PendubepbaT Tor 0 EfaPacERpibll 4B |

rive rack Int irection of

arrow a- by hRef @ipaRcfedeieg %lecle‘]i.\}isn?pélrit_ on f6K @fﬂiﬁ@@r@chbera%feop

surface of the drive rack 13 so as 10 slide a specified anount using |ong
hol es 14ajgnflotfied ba aoshrtetekypasgadebporttienso@nthpr frentSopendagt 0
slide in the direction of arrow ( b ) relative to the drive rack 13 . That
i's, in théosmede ishchire imedhalbic8lahdse, tahd dm whageathd ladounesotfhe drive
rack 13 in the direction of arrow {a), and when the drive gear 11

encount er sjectdemh inasiiinh pgdre iaartunbdet iheeies¢vedrhykths, pusb-ouit e
shown in FIGS. 11 and 12 is_entered. The drive gear 11 then neshes with a
gear port t8Ner4pickhe Herangfrr means 4s; bipited gﬂe”&? iefE e EhBL the he

ever 17 FBHERERO®% FHeHETHLATEaRoRAsBOR ARHF Soha i PEOIRGEand - 17
o7 3, 50! Mokl SALEIR! 0T & A ERSGLL R aIR o vl rep Ll o, of
ok b IR D g s ohR R e iRl 3 0
for a stogkspeeittiioMoOr BE UhritieidSé ald BRePentNEnBayE JPLMe dButter

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



Wil e meshing wwth the drive gear 11, the slide rack 14 is further driven
in the direction of arrow ( a ) against the tension spring 15, by a
specified anmount, that is, within the range of the Iong hole 14a. Then, the
slide rack 14 overcones the click force of the click Iever 17 (the urging
force of the spring 16 ) to drive the 8Live rack 13 in the direction of
arrow (a) to enter the state shown in FIGS. 5 to 7. A hook 19 is journal ed
to the top surface of the drive rack 13 and adapted to be rotationally

engage 11 ghﬁg“ %S‘o el ThEE iebiesl BaTeo S e 4o AT AR e
of e CRIdigned bl AGSl £ UAMYSoIIE SR (895 8 i (e i el on of

arrow ( b he car riven i ion art ow

reaches tfa?.}g eép%hgtatg%rﬁgafﬁgma' w31kl 488c0ind PHOISEN MU LA IO "lod

formed at t I'S presse y noved I'n the

directi Ono%ftﬁér@d‘férid eb¥o %r‘é‘%{stfé‘lalth‘@ééréggd%@ FPSmBrd A d Aage 10
to di sengage the hook 19 fromthe cartridge 8. Réference nuneral 20 1s a

push-out ladErepodtietadn posheibartswdfdeheoinsbaldaition &6d remang ur ged
to rotationally nove a specified amount in the direction of arrow ( f )

The - 1Posiusiomut Thesercarst igapa eiloaohabathe piifectootfi ke idip dlsleoved
in the direction of arrow (a) together with the drive rack 13 to transfer
the cartritdgeransfandhe rexriovibdoé witbhout using Reyeexcdasiveertatayyl is a
stocker in which a plurality of cartridges 8 can be renovably housed in
paral | el , f8¥d te@Rs %%%hnqiééespaﬁ§rzﬂs%we formed in side walls of the

stocker. The hook 19 and the push-out |ever 20 are inserted and Eassed
through the sl|f# ?f@%ﬁ}qq%wéf%&fﬁﬁéeﬁﬁrFPFHng8QQ§ﬁﬂ%9&aFF%Y%P 4PPon and

removal p05|t|o A tg a recordi ro os:é e shutter
bpen. meandepns Lot hEsRen it s, FARcEEENSE, 48 FE B ng or
repr oduct | %%gen'%f’é%ﬁhg g&g%f”@% @éﬂ%ﬁé‘%la%ﬁ{}{aggelﬁ ndv & G¢p! ai ned

with refere cker a sdquare cross

Section syef il a% p&}&’é aih&!a@ia%%@hr 290PS P BSoors6d gad renoved is

formed so that a plurality of shelves 2l1a are arranged in the vertica

di recti oncadgazx driitded oy S§oGkAR1LIRgOREB Haydd Srd PIEEt HEi fRk @irogat i on.
The stocker 21 is adapted so as to be elevated and lowered with a plurality

of cartri dpenihgsodckhne mechgntibalgbasp 86 tshet wise? she lyardrd Mddg ishaf t
portions 21b forned on the respective side walls, in the direction of arrow
g- h. Duri pystieids caltgyv dthers ttaged onel 1 @y, suppotrbagthedsidiepesidt bort tom t he
group of cartridges 8 is determ ned by being blocked by a front wall 10b
and a reapfnwihe sbuttexrmedThdst Benfdaidatssin hase the effect of 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



- 19 A front opening 10a sized to allow one cartridge 8 to pass
therethrough is formed in the front wall 10b of the nmechanical base 10, and
a rear opening 10d sized to allow one cartridge 8 to pass therethrough is
also fornmed in the rear wall 10c of the nechanical base 10. That is, of the
group of cartridges 8 in the stocker-242 only one cartridge 8 the ,
hei ght -wi se position of which aligns with the front opening 10a or the rear
opening 10d can be noved into and out fromthe stocker 21 in the -

| ongi t udi pal diyection. Ref | 21c i -teeth-like slits
for mod | nZeRR T LR PTRLELOBCRBA 20 MY MM 10F aHAS A LIRS RAGK | over

20 are ingerte p. h e i 1 . ve . house only the
one cart ri%(ég‘j’e rgi %?‘gem %?éf%l%%égggogk@r r%?oﬁzn fpeé%)%%gﬁzﬂdi%}gdi rection.
When t he d ' red,, 2 LN i gps 21d forned
on side W%Hﬂ?i?;ut eio:r% ?i‘;{%?{:g% g?(gta?}@tetoﬂ ulsﬁ' erelfcrls%a?pg?% ggrti ons 10f
formed in,gide (WRldS10foPé the BpeRdniCandaaDslth@nfegrded Bhthhe slit
portions 10f so as not to incline the stocker 21 in the |ongitudinal

di recti ongjlesitidle, dHewepadbmbl { ey ifgi ¥hagsthacsueekand? éniabltikky
vertical direction (the cartridge juxtaposition direction) to selectively
renove anyeQfiatlle ppemdtignet 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 fornmed on the
side walls of the stocker 21 are fitted in the slit portions 10f formed -
20 in t hBraechRascdintasen 10ft BhpoP#aWi®a$t ocker 21 in the |ongitudina
direction. A channel-shaped arm22 is €rovided to ve the stocker 21

upward and dowhhdr d, 187 ARESERARSERS +‘6ﬁ§1?2’as'b?§gpaédleaPPPﬁérP€§|@ecti ve
proxi mal -si.de ends _and journaled.to a bearin rtionR%Oh of t.he mechani cal
base 10. FheasRAFELASaq SHABESF AV iRy A SLRRdEc A hePERGURSIES 22k

i ded . L e : .
D ok e BEPRREINS o BrPORHLAaShcc dhe AU 4AyBAdotlt

step Ca can's ifd the
direction of apt@w-a; b 4 iﬁ3¥¥ Is Yol op=Taf 10
and has for rredf‘%ﬁérzgll% af%‘?{ég¥l I ke %n?%%%vh S’h&g?‘ggggeachgggggkfgwﬁ;ve t he

shel ves 24g phet88ret9aker cRangert aceldrd iy &oPitheNewbdd iRasits ofl RBeshaf t
portion 22c formed on the arm?22 is fitted in the step-like cam 23a. A

st ocker npresent [@mandrdeibmn the nechani cal base 10 rotates an el evating
and | owering drive gear 25 journaled to the nechanical base 10, and the
drive gear 25 FEGuedhisd an ekpd ogiesl peamsipent i23h vifew o€ thepcaatridgeo drive
the step cam 23 in the direction of arrow a-b when the stoker nmotor 24 is
rotated, chengey aecartand t9 the erjodimeatne b Lhe pyegentelBMENLL1PHGt i ons
22a so as to elevate or lower in the direction of arraqw Ref er.ence

nuneral 36 is %I@en@o*sf%np%ﬁﬁ%ﬁt?%btﬁﬁgegféﬂtbBHP@s°§SEg%2¢ﬁ§Hrg?9§ pi tch
coreoPOndhad ok IS ShTRY LR ebtheth Be D FRen ik kR dobs o
base 38. 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 1is 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;



- 21 Wth the above configuration, the stocker notor 24 can be rotated to
drive the stocker 21 so as to elevate or lower it on a shelf-2la-w se basis
while holding the stocker in the longitudinal and |ateral directions. Next,
a configuration of the front hindrance neans F of the cartridge 8 wll be
described with reference to Figs 2 to ¥3 ¥hen the stocker 21 is elevated or
| onered, the front hindrance neans F prevents the cartridge 8 from
protruding forward (in the direction of arrow (a)) fromone of the openi ngs

10a fornmed in the chanical base 1Q ip the front of the stocker 21 and
Lhas pr ocl udi nETEneE Ao 0B 7 Lo fife FBEaP AREF SHIFORBAPAST SREOEAH

hi nd | i nd h idge 8 f ' [ I

nsertea- i FAE PUESARIY jeb e dneeat, SHanc R HREM IR & B5ARR.)

front hi kS 4 Is 1S g | inf f: &

rechani cal baosoT0t Bch R ey ¢F1 038 5 S FoRaraq it “tng SPOBEEHNSLS ¢ on

or the regﬁadi@%ﬁygﬁégﬁg@ LiPRoResition, a spring 27 constantly urges
ndr Ance

the front ever to rotationally nove it in the direction of

arrow (j) so agr&0 9cgkude gaiaify @uropest igelfarknstibe REEADEathdase 10.
Then, a cam portion 13e fornmed on the top surface of the drive rack 13

pushes a pagjteddgegchanhgieanadtasriddngedoat heransodlimént ef fthenpriisedtance

| ever 26 to drive the drive rack 13 in the direction of arrow ( a ) until
it reacheingepdsion ehoatingialsttdtee cinm twhiigke Bhearaberidgealisedlosedenoved,
as shown in FIG 7. Then, the - 22 front hindrance lever 26 is rotated
in the di agdt logadiechratoviliei recesdypanande repsiaduseiemopasatianghe
mechani cal base 10 to allow the cartridge 8 to | eave the front opening 10a.
FIG 10 shows BIGtA&ipR dKPak ‘fh%WPrfoEgerﬁaiﬁFr%#ﬁ,‘le F8BgEeT5aRSerERdged t he

front OPeRLEnLOu R e NS sLa el Sl Lheing, gRgtno 102

cartridgesd s FGd Bad Mg 9L EBER Al Onf [BRarda 't Brve YUED RSS! Oker
and reproduction position and in which the front hindrance
lever is closed;

FIG. 11 is a top view of the cartridge changer according
to the embodiment of the present invention showing a cartridge
stock position;

FIG. 12 is a partly perspective left-side view of the
cartridge changer according to the embodiment of the present
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;



hi ndrance nmeans G prevents the cartridge 8 fromprotruding rearward ( in
the direction of arrow ( b ) ) fromthe rear opening 10d fornmed in the
mechani cal base 10 in the rear of the stocker 21 and thus precluding the
stoker 21 fromelevating or lowering. The rear hindrance neans G al so turns
a | oading switch 28 on and off when thk4cartridge 8 is inserted. For this
pur pose, 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
nove a specified a gnt, and that is.,adapted to turn RQF | oadj ng switch 28
on and of f usiﬁﬁGanE ofEctd REFRETHhVS 0B LR FEGYIRS ¢ qxﬁ?%ﬁ&ﬂ%?face.

That is, th on'e tin ortioq:20 is forped on the.botto ur f ace of the
push-out FSIAE SEIR Re e ie hogl dan Slenatiom st ieMedddd out

in the di i f . a t Lpst i d

|1 he, O $8850 SRl AP Fhd omdiient | Bhcc Rl sPEsERE! ShbATkanAY
one and this npgecalbridae dop RUBRPANbUiAG BhedbogELion Pélai:riaws?ﬁg , the
push-out lever 20 is rotated”in the direction of arrow - 23 ) to

turn the hae@digighewdetr {d§e5m sWuteler), 284 stockkei #hd ehtirigdde
drive nmotor 12 to drive the drive rack 13 in the direction of arrow (b). As

regards t bhangs&reactbeddhigveo rank emBodiménitvet the plresdintedhiventdongr r ow
(a) to push the cartridge 8 out in the installation and renoval position A
as shown in FIEIG5, 17his| aatopgviewt shoR8nigsat shnttleoncabchtiog shateot ati on
of the drive notor 12. Reference nuneral 29 is the detection switch for

det ect i ngofhthet eaktpdsdioe shaggethacgandinadie the endedimenty iofe theck 13
is driven in the direction of arrow ( a ) to release the nmeshing of the
drive geaPrefeiid y"WeHelPRi opped as shown in FIG 13, the detection swtch

[ hed by th | | de. k 14 t.o det it t t t otati, f th
i Vo motor” 128 E6nel Boif i S0BiRY Difc CDSHORSF SPBNE bR 4PTER e out

I i . i f . K ' .h

v 20, EARBAD e e SR RELARCOF M RPN SHORKET Z2cRallE L o
d. dHHHsﬁgﬂ I K sdi H f

gsggﬁgggiﬁgeﬁﬁg %hrtrﬂlge.gtéggﬁg%hggﬁggﬁeidggf t ggfﬁgzgfgfazzans E;and

locating the hep, 19 Qé'ta_s%gﬁtlﬁ)%xﬁ@@éf@rto%lvﬂé%id”fga Ehe-tRwEshatbelhe
stocker 21 will be described with reference to FIGS. 3, 5, 6, and 10 to 14.

FIGS. 11 aBdotdingl@o #iwvheér pembbdimedt Wi ahd raddrckeinvéntsoalevat ed
and lowered in the direction of arrow g-h and

FIG. 20 is a front view of the cartridge changer according
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.



at which the cartridge 8 in the stocker 21 is replaced with a new one. At
this point, the front hindrance | ever 26 of - 24 the front hindrance
means F prevents the cartridge 8 fromnoving fromthe stocker 21 in the
direction of arrow ( a ) , while the push-out |ever 20 of the rear

hi ndrance nmeans G prevents the cartr1d5% B fromnoving fromthe stocker 21
inthe direction of arrow ( b ) . Accordingly, to elevate or |ower the
stocker 21 with the cartridges 8 held therein, in the direction of arrow -

7 om the ansPEP Adrg radad cHRIIC A RE RO ES A Rr bR %f&,épﬁn?,f%ﬁhég -
the transFRFr LR o
ceys o 1 orppabddy colmatiEh o FREFRATRES S BrdTE Aol P ThHeR 212 Mhe

hook 19 !gggskensahBencarscbfdeng hfiat Peplblsiekiioh fealisl oW Phnkaedrive

the drive rac in the directidn of arfow ( ) , wherein the drive rack
is currenpb¥nk | Be i%eAhEa RO LOnk!IHInd Pa A€ reank ', Hdarehinakahdd s
driven a specified amount until the cartridge 8 has exited fromthe stocker
21, and theankhe, MepRAisenfogénentindans 1 hawitceingaedns musheok he
switch 30 to stop the drive rack 13 . Subsequently, the stocker nmotor 24 is
rot at ed t petkbaga meansl dyerackefcidikgrm@dns X a sjosi tenopen weagts fhe

i ndi cated shelf 2la of the stocker 21 aligns with the rear opening 10d in

t he nmechaandakaltadd i) pravenhitont BERA8S Metor 24 is then stopped. In FIGS.

3, 13, and 14, 31 is the opening and clpsing | ever that is journaled to the
nmechani cal basBadb 8§ Lbet sopponernlYilhobe despedbeded mt A n the

et L e U A o PR TR oo,

is f d,in_th ' nd _cl osi I . .Qj i . ti

B s v e T
i | gsi to beohgtelianall imyed: i ised ti

operL 2R B o M Dronduabina vmedianensetbyed froun, |

portion agq k3 +Glang] i dea Ao iigesPalle Snde Pss&NIpni bEkY skoeked on

the projecting portion 10k 1n such away as to sandwich it. A spring

catching geghikom 3 4 pdrpundecul Art B8 repesiiciy foxl theshopmhdver 31

bet ween the boss portion and the projecting portion 10k so that both ends
of the spinBgaddaariomalgit ien nd@esped ngo cas cai ‘mgepbicadndBtéctAbndr t he
drive gear 11 has driven the drive rack 13 in the direction of arrow (a) to
st ock t heocareliedge i®rorandeleperingédbeRem. 21a in the stocker 21 and when

another cartridge 8 is to be transferred, the teeth Iacking@portion 13b
rel eases the nERHITy Bet hdenatfeont ispr Farg repedngttachegd v aykattei to

stop the driving of the drive rack 13, The projectin ortio 7a _of, the
click | evBtate ghéﬁdu§é¥¥ﬂﬂ3WQN&§¥§ﬁ3tkﬁps ¢ gci%sgogﬁpg§gat%é AlCss

[ 13c _of th ' k.13 | di [ f [
brevent i APRFPRCERAERALS PRoht obPADCCREFFgCEn « R LALFBES BAmsr ™ o . b
Fi 13.sh tate i [ t | . t ' k 14
nas moshodSuat ROAS I, e, £4 PEvETag Bid Rardnidie 1 RaRRely ST

rack 14 tg.a.shafhly RY WD gids EREMedveR clith PUdP™ stk fageifbullBeod i ve
rack 13, causing - 26
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.



the slide rack 14 to start sliding on the bottom surface of the drive rack
13 in the direction of arrow ( a ) . In this state, when the slide rack 14
slides in the direction of arrow ( a ) , the projecting portion 14c forned
on the bottom surface pushes an inclining portion 3la formed on the top
surface of the opening and cl osing levk® 81 to rotationally nmove the
opening 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

d cl osi | 31 t t 19b f t '
of the hook 16F 155252, 87 Pand S mEC T HAE °$msameﬁé?%§'” £ the
hook 19 he di t th t 19a of
e ook BethPa '%a%%rdns nfd ddek Paghs FB9s 5, B RO
of e cabi il Idle J@pbe 1nd ULORLnSLLICHALR tide digzect i on

of arrow Q&? the prolectlng portion 14c reac es a ?Iat porti on c of
the Open'HgfﬁBﬂthgéh&leQ%Srf%%meﬁhﬁnpbﬁbePbk@go%obk'Eﬁelﬂécﬁﬁhq%%lpn the
bottom surface of the sl'ide rack 14 pushes detection swtch 29 to stop
t he rotat pggeofigt,he drive notor 12, that is, the rotation of the drive gear
11. Thus, the stocker notor 24 can elevate or |ower the stocker 21 in the
direction of aNerw,gahcbafdlguyataioat hef shectiaadfear medadge B of tthéhe rear
opening 10d in the nechanical base 10 in order to stop the stocker notor
24. Wen thetpricigectd ngljome @xpllcined thibhdrefenenaet he FIGSGt 2ot oof
arrow (b), the opening and closing lever 31 is - 27 rotationally noved
in the dlﬂéetlon of arrow (nm) by the spring 32 to return to the neutral

position. The hogk 19 en ag@s with the cartridge 8 to transfer it in the
di rection of a??BﬁFFB):eo uffegali dd st AK1Y@\89ap0IPRrRRARS: &P the

dge 8 h he d f
rrow (9 meergmEaliBanE.L0 A SRBK ST Lol PRALH, Fo bRt RAY Aha=aEn g
d cl t 4 lide.t nack 14.
Wen the @?th??écﬁg’ﬁ@?&%eﬁr | SBRE " BRBREED 2R054 h, MY %%%.kn;?'ﬁ i ne
in Figurepldyiieldusbned tdrs Y edebin ke dik¥etded o %]afﬂ’"f]g diegatligR of

arrow (a), the projecting portion 14c 1s renoved fromt at portion 31lc

of the opepi fHeaRdchhAICAY baver 18], ifneedehetsi deivacknédabaser eaehed the
position shown by a solid line, the spring 32 rotationally noves the

openi ng and Ghoxheg divryt ibn i &f t Heréwr acbi.on of arrow (m) to return it to
the neutral position. Next, when the drive rack 13 and the slide rack 14
nove in the diReférencef namerwl( 14 )ig ;a adlbdet hackopkovided tarander the
cartridge 8 in the direction of arrow (b), the projecting portion l4c
passes t heotpem ﬁgrﬁﬁgecﬁﬁé'-lhﬁgdré%’@rrequ&ﬂ Is® paste vd iR specifisgede 31d
of the inclining portion 31a of the opening and closing |lever 31 to

rot at i onafPYUREVESLRE $B§ﬁlﬂﬂlﬁﬁdlﬂﬁoépﬁg gé§eF53qopﬁt?ﬂ51&|PES@ﬁoﬁyof

t th 32 T I th th
L PR T o O S
b t ,
and ol os) hb)ﬁ&lﬁﬁﬁ@%&”&%@ QLR TR TEIEG ThEP e oL RaotE BY 35 PPuR (L)
by the el fﬁt#fc;@r@%ﬁ g h‘?:h%ordﬂgreS%eta(} 19 Heved rthg BEYYEALARRS | i ON.

When driven again in e 'ditection of arrow projecting portion
14c pushesgnt bRel BGRIADPYL | HrSdaca 9, r ahat W%' 't')hé“&ﬁxﬁé"egéé)?nwg and

closing lever 31 in the direction of arrom1( 1) to disengage the cartridge
8 from thenbeakte2s hntééthtl ek inbaiotheodi B3b & Rhehariveckatk2i3i,s to be
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



changed and when the projecting portion 14c has passed the inside 31d of
the inclining portion 3la in the direction of arrow (b) to allowthe
projecting portion 14b to push the switch 30 as shown in Figures 13 and 14,
the cartridge 8 transfer direction is changed fromthe direction of arrow (
b ) tothe direction of arrow ( a )'lekaﬁse the cartridge 8 to be pushed
back into the stocker 21 and then stopped. Then, the stocker notor 24 can
be used to elevate or |lower the stocker 21 to transfer another selected

From the 4t A 1 B8 FRESEIPRALITORR R o Yot PEGRHBRAE ST BB o
j ._ | . ¢ W o
w in' rof ebheg retrrE PELOY P LA, (e W (o TRAME A0FE el

the cartrhdgeaB LA1ING R4 i khdien Pdustd@opPERLT aLAvRY rRY A9 Lhe

drive rack 13 in the direction of arrow ( b ) ow the cartridge 8 to

pass throgght Hposlittiohlsf taentsetn lTa@Qci&itiomﬁbnOBEar tri i ermored

hol der 40, the teeth | acking portion 13b rel eases the nmeshi ng between the
drive geathélsandet racdr ilve pustlesld ddtrebjonrswitghandefevrani snoakrd

| owering rack 33 configured to start nmeshing with the horizontal drive gear
11 in t hepdsitdbnotoofstap dvheé motathon khowhensmicre usdtngr t h2. changeover

| ever 41. This means is configured by using a known nmethod so that when a
cam portion 33hibemeshingrHelthdkhasinypa@eanilly Fhshsltidsoraickn140b
formed on,the cartridge holder 40 to drive the rack 33 in the direction of
arrow ( al§ furhBer diivegelRorherdibersipgnete8rtevsi art agadnsti hleor

duct | .Wh h k 33.i5 dri in the di i, f
(5 “Cho FBRSHAMEOEINPors aeR SREF LE LA RAN fn TPt i PUG tRBI der 40
s | ' i f dj : i he hook 19
and the copbapdh thefehbiofe J4ay TR OLRE s SERAK Tu Sherblfioh oc
effects oPnecepifkngopnd LaPiadlieh!idl 1oyl AN KONLIgLAG! EBRCESoENoWN N

Figure 15. In Figure 15, when the rack 33 Is driven in e“direction of

arrow (a)th@ 8peifet 189 Rer Hrdwe33hd FrRee AFhdibel 3 OPn Stiid ager8L 18R rack
33 pushes a cam portion 19c forned on the bottom surface of the hook 19 to

rotati onabfyappue t(h9 heolentr ntlidestatecshownofimamias (9 ,td her eby

di sengaging the cartridge 8 fromthe hook 19. In Figure 3, 34 and 35 are
recordi ng and & dpraddul? iis pwitmdkad todthestopgswontacé ofietbai dchee st ops
the rack 33. Wien the drive notor 12 drives the rack 33 in the direction of
arrow (b)ragkel dvand adeptedt todge retabionaliy mevedsby a-spoinghé8neshi ng
between the rack 33 and the drive gear 11, the changeover 41 meshes the
rack 13 wktFPeRéfdpdvamguat 1ip they WaKGt inmk aprewi (@) the emgagerack 13
in the direction of arrow and the E§sh:out | ever 2 Iransfggs t he

cartridget®®t @%ﬁé%ééé‘?‘r’%‘fhoﬁw L E SR ROT Ao 8R FQFmed in a s1

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 the drive rack 13 and urged to rotationally

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



Next, the rack folding neans K for preventing the slide rack 14 of the
transfer nmeans D fromprotruding rearward will be explained with reference
to Figures 2, 3, 8, and 9. In order to prevent the slide rack 14 of the
transfer nmeans 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 h b dri tg th [ d ' I Li

or of oot rguBBr Pk sbr o ALY Rua A PpaR ALY, bhTRa ]
d ! | LQj f t f h

rechani oot Toeae. 35785 A, B BEEG (T (Pt YECR ChETFERE, Fack'®

thereby pfguelild i dfier dhe Eia\%ﬁ:‘tiﬁi?@( 838n TEREPUSUIO A D f AR/ g\a}‘éﬁom t he

mechani cal base 10. Next, the catching prevention nmeans Mfor pr nting

the shutter 8Birofet&fceantmbdde B1f i8mybetoekerUIRt wRlchhg pRhikadfitihe
stocker 21 when the cartridge 8 is pushed to the installation and renoval

posi tion Afwechktibeddescrs kath wé hréembeabhgehbaskiduirep@raBlel], and, and 16
to 18. , - 31 In Figure 11, when the push-out |ever 20 pushes out the
cartri dgec@mbrntekéhdilidst isdnitedf 2lcoaré foymedd iwhevide pral kstofigtherti on
8d formed in the front of the cartridge 8 is |located inside the stocker 21
as shown $hoFkgtre The Beokdyt: and fhe pasfinputed egiey 20narechugarted a
right wall 2l1e of the stocker 21._ Wen, however, the projecting portion 8d
i s noved dBe PasRedhEhEPBgReENe 1514t ALCdEPbFRRRIBE gp?oﬁﬁ(&flégesﬁomn in

FIG 17, %he edge 8c js.caught on.the insiide of the right wall 2le of the

st ocker ZATORtRE (ERSTRL [REYER: APA; LOPEVAd, PRELCIGINA B8 2aFETPHERE out in

The di : ; ‘ ) . . P ¢ 0l f

e AR B 8RR o b A ChAR L SASERLY SHRORERRY 10b18
hut t i : t i i . i |

baso 101 /sRoRR EBpRIGkARL n DAL +RECBERLLIA o0 L 2k PRIAFTORY O8)

by the pusgppyfubeien.20 to the extent that the shutter 8b of the cartridge
8 does not abut on the projecting receiving portion 10j. This configuration

enabl es the pree] i tiger £E6CKI neaper B AbrlGihé ccacepnageaBewiing def | ection
of the cartridge 8 in the direction of arrow ( n ) to prevent the edge 8c

of the shexpraifibdf wathbeiefemmaghttonFIG8.i Astde7of the right wall tie of
the stoker 21. operations of the cartridge changer configured as described
above that is The staokerneht MEvine pragedne s i 2CHioh pechetbatbed.

Open and C ose Operations ) )
a plurality of cartridges 8 can be housed and removed is formed

so that a plurality of shelves 21la are arranged in the vertical
direction and so that the stocker is open in its longitudinal
direction. The stocker 21 is adapted so as to be elevated
and lowered with a plurality of cartridges 8 stocked using
the group of shelves 21a, 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.



- 32 In Figure 1, when the cartridge 8 noved out to the cartridge
installation and renoval position Ais renoved and a new cartridge 8 is
then inserted and pushed in through the opening la in the front surface
panel 1, a projecting portion 20b of the push-out |lever 20 turns the

| oading switch 28 off to rotate the Wr}%e notor 12 . This operation allows
the drive 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 :

tridge 8 to,t i duct | i1 hen, th trid
ol der 40 15 dubrebc SbEade™ lne BIAEETe FLEGR he ratbidudy 26T T O
duct | i 5: .t i i ti .
Uhen an oBSRCanda ady tuatfvis | ABHRRH, Tnfichd i, G AT Sorr BF U "
rotated t ﬁe@hh\ﬁ%éaﬁebg%ievﬁor, agtd 13 ricdr! BBeRlin@ClbaNs Ped &M 16w bne

t hereby allow ng the push-out |ever 20 to push out the cartridge 8 to the

instal | at baptaiddee®o¥al pResi therefhaduyPWs ial sld Forated ibthandebr Then,
a vertical wall 10g of the nechanical base 10 pushes and rotationally noves

t he proj eghillg1per bforthDmeathdmicdl pbaset he.hopkat9isn dliiettier groupn of

arrow (f) to disengage the hook 19 and the cartridge 8 fromeach other. In
addi ti on, ofheaptajidgeisn@ por thens2obkelr 2ie podly- one kevdr izigedshde and

turns on the |loading switch 28 to stop the rotation of the drive notor 12.
Di sc St ockedgitamige Resitian pifgwhdch aligns wdtdaithe dgeng ppendadal | ed
in the opening la in the front, surface panel 1 and an¥ of the NO keys 3 is
speci fi ed108h@rnhéHe rear apang tIid a1 rhggroved zatogapd ppE dredcti on

f d th j ect] ti 14d .of,.the slid k 14 hes th
Cui toh 30¢PE SEGEYHR. 2L ihet Y Pohei ERaRREL AT DORS (hon rothted to

elevate o |OWeLeLbEnSLOGRE 2D YA |y f Nyl YALLpM Pce! QYRELNGOI 58! OPDEG

at a height at e Speci i alTgns™ w ear openi ng

10d 10 NenELiani ) BE0End Qe URBEBIEN! Dhe hBEKPHS TR HeYRENZByRUSNES

back the cartridge Int rection of arrow see Frgure 1 to

cause the)pyeiress a?@® PREEFEBA 1M phsiled Ehid@ghadke k4 itt02 181t} renakley nove
the opening and closing lever 31 in the direction of arrow (1), thereby

al | owi ng bhenbask dAlyothe oakatadtiridygee sdifremt beniaf ther svockler) 290 as to
be di sengaged fromthe cartridge 8. Then, the projecting portion 14d of the
slide racknlédhpudoesyitthedidetodinectwonch 29 to stop the rotation of the
drive notor 12 in order to stock the cartridge 8 on the specified shelf

2l1a. Di sc Charfeenpehatstrckeartdl sizlevated oot cloveved, 1grpjegtang t he
drive rack 13 fromnmoving easily in a longitudinal direction, and the teeth
| acki ng pBPEEACDSH2 kLA 9895 ide wakhs f bBeReRCckRE 4k pFe Fatked3 and

tzi‘:i ﬁ;isﬁira %vaéaa%%?gfij%fﬂﬁrmw”” A hriﬁhioo"rﬁrstﬁm%” ; etiﬁeéi?f%ﬁ%é’%iﬁiliﬂﬁeﬁe??s%é???
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recor ded RBtEﬁ&Lﬁﬁfﬁ?%ettﬂbe sHOUREY 2TOiR e kE 1ond PLRGEHALCa BLEYR ENQT | Over

t he stocker
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



- 34 rotation of the stoker nmotor 24 is stopped at a height at which the
specified shelf 21a aligns with the rear opening 10d in the mechani cal base
10. Subsequently, when the drive 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 ( a ) and engages 2th the cartridge 8. Wen the slide
rack 14 is further driven in the direction of arrow (b), an end of the |ong
hole 14a in the slide rack 14 pushes the shaft portion 13d of the drive

rack 13 to drive the driv ack i i td Erapnown( khe Thus,
t he hooking tth%ﬁ&ﬁ‘é‘#%n%‘ﬁ%fcgf‘??i ééet& ?’gﬁtfe{ﬁﬁggcgf Tihe cartri dge hol der

40 that is the recordi and. repr i RAH 4 & .a rand 2t e prarvtirdesye
hol der 4(}°in§HW%Ptdc}'qﬁt%‘fr}?é&Fheq?ggEh%%It (;gﬂpupsh tahe hook 19 to di sengage

the cartri d%\eo 8 from g@gcnggkﬁéQW@%&t@émlwgraecamdi mgsorshaft

reproducttioo ¥4 Ylﬁ?s case, 't shutter open neans Ia‘g“&;n&m B
configuratiagn o r a8btn¥heaspeytibe Ipe ¢ elfhed to
specify fr?oﬁqﬁfé?&%?%érfh%éepgagﬁriang t he regordi ng and reproduction, the
cartridge 'jg%rrrfa%&t@ auRé £Fi he partsion HdtpeshtbetmeehanriopliRA%f i ve t he
cartridge &, “for which recording or reproduction is being carried out, in
the directj on wfe kLMt (portionsh2ibbareesdidiakgd engaged Wkl 8199t he
stocker 21 , where it is stopped. Subsequently, the stocker 2 eiéngéevat ed
or | ower agb L i 226 hprevédatl oh bhel 5REPERY 1¥E AT -RUKEtO21515®st0pped at a

hei ght at which the specified cartridge_ 8 aligns wit e §Hing 10d
in the mephanirdar baséol@ the sipc sehudht Fg'g‘e Wﬁé:rén%%k c!llgiaétcﬁgir?]sff?ers t he
specified cartridge 8 in the direction of arro . Le&PEohe68r ftpawor
reproducti on. BAstiep |am p?%c‘@k%tc%ﬁ'f‘b{ei%i%c lge%y‘éo&lc%%ngeoand renove the

specified cartridge 8, xt, _anqgt.her ifEMarichherdsesentandneast i on
wll be d@sbrlrf’oétf%%@le‘lﬁ\g:f'blpé’ﬁcélpo &?;tl}?%s 1910 C22. | nstead of the

proj ecting receivyin orti 0l §104 nedn &34 hei thps ©épbsheaohchaedcéb base
10, a st afyeHmMF |¥ble%£lq sa%orlt?gpnallle]géat the tip of the nechanical base 10 to

constitute the catchi Dt o Nt FRABS olkeAc ar dienck toat by sovmBodi nent ,
when t he B8YEr Fg‘gee%g{eflg'%?nged, a side 45a of the staged roller 45

recei ves 8i§gﬂe_w(1fsé Wiyl t emShshatt |port somg2acpbermed 28hthe AKE st aged
roll er 45 receives the bottom surface of the shutter 8b. Thus, the rotation

of the Sté‘geqsr ¢jafedt5i s ather steptlike edge 282 of the shutter 8b from
bei ng caught on the inside of the right wall 12e of the stoik%r 21.10
Substitute Shegtstdekhay mdd@d 236 provided on the mechanical base
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.



LAIMS 1. A cartridge changer in which a plurality of cartridges each having
a recording and reproduction 5 nmedium can be installed, any one of the
plurality of installed cartridges being selectable for recording or
reproduction, the cartridge changer confrising: recordi ng and/ or reproduci~
méans for recording on or reproducimy 4¥oma cartridge; 10 a nmechani cal
base having a front opening_through which a cartridge may be inserted or
renoved and a rear opening through which a cartridge nmay be transferred to

f id dj ng/ duci , K havi K h
can romovabl y T5CRLES THEVH PAFLOYLOF 108 g BEOR AR dded bl ng
Eg{ﬁ/‘e 'eﬁ' b8 d?{gﬁgggagbsrar&(,angﬁsrsg%{aarf 21 44 aa[Pftted g dde oczarltqrge‘},ge

pening and Sar d stocker, said transfer neans having a

hook for Eﬂg&gia{‘ghilﬁrztfé-%ﬁ@%a%ﬂé %itlreapag.ﬁg.nglh%flgoéfr_ogfc%¥eim for

sel ecting, renmoving or installing any oné o urality of cartridges

housed i n;8ahq t2QHEN £Ma fPxeEPYINGitBetIbAeKer in the direction
perpendi cular to the cartridges in order to select, 25 renove or install a

cartridge at amyxppsatdewfiguideishoskethe Tt M intHPaeee Meaass OO f
preventing the cartridges in said stocker fromprotruding frontward from
sai d fronthepeairty iidyesd ovirlel snided cibilsed duithgrefieeenote dfo Figys3Q
stocker and hi ndering another cartridge frombeing inserted through said
front opehPnd.during recording on or reproduction fromthe cartridge; a

| oading switch for controlling said transfer neans_to stop at a position at
whi ch a cartriWgenphhepgtackerndds tigd edrevia R @¥ ohover fHir c khendrondcker
has been mpved in the direction e&PendicuIar to the cartridge; .

Subst it ut R1BAEance ﬂ@qgﬂ/gaﬂf?v nts the cartridge 8 from protruding

forward (in the direction of arrow (a)) from one of the
openings 10a formed in the mechanical base 10 in the front
of the stocker 21 and thus precluding the stocker 21 from
elevating 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 thg 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



-37 rear

protrudi ng rearward through said rear opening in said nmechani cal
during novenent of said stocker and for turning said | oading switch on and
off 5 during the insertion of the cart{#dge; and hook di sengagenent neans
for disengaging the cartridge fromsa

hi ndrance nmeans for hindering the cartridges in said stocker from

t he novenent of said stocker in order to | ocate the hook outside the
10 2. A cartridge changer according to claim 1 further conprising:

swi t chi ng¢PBARSH | R r SWEECTIEPA ! 16 iU FYE ab UL $n 0 nOME KL O oh ' PFMadH
i pEaresron

st ocker .

transfer
novement

hook rel easé neans

cartridge;

nmeans to sald recording and repro

base

hook of the transfer neans during

_ ( roduction means and to the

ofyateappehdgrepléft bpehifgCabhl 08 heUnbaRadiilds0n hideLaly on;
for disengaging thé cartridge fromsaid hook during the

movenent eb theotariNd dgertwldge Bntbheediviecaed ' meipeageatihgr 1@ .sai d

20 rack folding neans for preventing the rack of said transfer

means from prorI@edi Iy shearsvar staskui h arh Dple rt ree dronftoh imdleantge: desfert t er of

said cartridge prior to recording or
16 May 2008 h38 clxisdd rtherfanoatt openigand Olagr apdeF &6t | hos dmes shettiadre f r om
when said cartridge is renoved. 5 3. A
cartri dgeishwhdeh &beorfdgiont tepenine 20anwisr &penn the rack fol di ng means
%qthe rack ~ of the transfer means _from protrudi ng rearward,
»

bei ng caught on a stocker wall

for preventin
the drive gea

et ved ANt igurakicni e thekean hndyangg means G for

the cartridge 8 is described with reference to FIGS. 2 to 6.

When the stoker 21 is elevated or lowered, the rear
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

reproducti on; and Substitute Sheet



10 journaled to the slide rack, and the drive rack, and wherein once this
racks have been driven rearward to the recordi ng and reproduction
a projecting portion formed under said auxiliary rack is guided
by 15 a curved recess portion fornmed in the top surface of the mechani cal
base portion. and is fol ded around Jj%ﬁuﬁaling 20 4. A cartridge changer

according to claim2 or 3, wherein in the catching prevention neans for
preventing the shutter of the cartridge from being caught on the stocker

removal phel treruan wit ae e Sk TR sRiesi 4 bl hheraRY”

cartridge
formed in

group of
posi tion,

wal |

Sheet

openi ng of the mechani cal

anl ca ase, and wherein the anpunt

t he stageloadingr swisghpaddt 4st fargiate athd DAt Yie tretakhipnepf the

drive motor 12.

Reference numeral 29 is the detection switch for
detecting the stock position of the drive rack 13. When the
driverack 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 configquration 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

r{:ﬁa%% En8N A1 v €S PS5 $398 ROk LRE &Ei&@%éé?% QRERhRY
e nmech o)

ej ection I n which

the cartrijdgectionl %t ed Mt tf1) push-out lever of the transfer neans is
limted to the extent that the 30 shutter of the cartridge does not abut on
sai d projecting RRIiMHIEHY | whitn BheAdeakkr rdgR Thangelr idPidi 88et O
claim?2, 3 or Q wherein said catching prevention neans for' preventing the
35 shutt edipécthencarft mrdgar f fam bei pgshatpbkt cartidieigs ®keut idubheitute
16 May 2003 -39 wall when the cartridge is renoved and | ocated at

t he inst alhstadhazndn emdvzempysilt pos ijtdema asasbpapedrr 8Ger 5ty othke front
base so that when said cartridge is pushed out,

0



6. A cart
Wherein t

ri dge changer according to any one of the preceding clains,

he cartridge stock neans has the stocker having a square cross

section so as to house therein and renove therefroma plurality of
cartridges, and wherein the stocker aiﬁtnality of shelves forned therein

in the cartridge juxtaposition direct
15 and is configured to nove in the cartridge juxtaposition direction to

tTo be open in a transfer direction

renmove or house a selected cartridge only when it aligns with the one of

t he openi pgs tor he nmechani c base i th.the other . car r|d

bl ocked 2BBy £20RE PiBdsERAR TEARE oF cBF SR E0Y st GRSt Re fEPToker
7. A cart e I g8,
wherein t 6998&%?‘@%{@{&&9%@1&? aes(&g'er(fﬁtvle rgc%ﬁa?}%gﬁ (gda)ﬂg gl g'w ded by
the mechaphE3paPRISut OLEPYE 36 dMEHd 2RAChiAdrATdd ﬁea%dssb' feebanlest hat
can slide a speC| |ed anount along the drive rac rive gear that

meshes W ¢ RebehRrirhaqd Iavefmﬂ :ﬁdw&ﬂﬁ%r agkm thd RvRdr @ ofsecheom the
notor, wherein a hooK journaled to t

urged by

engagi ng
Substi t ut
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with the cartridge and a push-out lever journaled to the top

gt Sbker 21 hthbhh€®@@¥tridges 8 held therein, in thedirection
of arrow g-h, means is required 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.

That is, when the cartridge 8 is installed and any of
the NO keys 3 is pressed to stock this cartridge 8 on the
indicated shelf 2l1a, the hook 19 transfers the cartridge 8
in the direction of arrow (b) to drive the drive rack 13 in
thedirectionof 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 14d 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

l1-m and that is constantly urged by a spring 32 to rotationally

e top surface of said drive rack

and



-40 surface of the drive rack and urged by a spring to rotationally nove a
specified anobunt are able to be inserted and passed through slits fornmed in
a conb-teeth-1ike shape in side walls of said stocker, and wherein when the
cartridge is transferred to the stocker position froma recordi ng and
reproduction position, a projecting po??ion " of aclick lever - journal ed
to the nmechanical base 10 ' and urged by a spring to rotationally nove a
speci fi ed anount engages with a recess portion of the drive rack, while the
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to the fitting between a I ong projecting portion forned on the side wall of

sai d stocketaaicbridklylhévedr &i epebdfird idmddret neghBhkcdli reesd.onvier ei n
the drive neans has a channel -shaped arm 30 . havi ng both proxi mal ends

j our nal ed atraramhé ~me.c h&hiec abrhage 32and whane arsluafd apgotirared idgriouesks in t he
right and left of said stocker are slidably engaged with |ong holes formed
at bot h apeypdian Gndie ehernel-shepsdm tandkengegdboth 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 from moving 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 gquide
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



35 Substitute Sheet -16 May 2003 -41 a step cam provi ded on one side of
t he nechanical base so as to slide in the transfer direction, wth a shaft
portion provided in 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 directid® while hol di ng thestocker between
the arzn portions. ~10 9. The cartridge changer according to any one of the
precedi ng clains, wherein the front hindrance nmeans, which is adapted for-
preventin% t he cartrﬁﬁgfs in the stocker fron1protrud| forward 15 from’
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renoved. 30 10. The cartridge changer according to any one of the preceding
clai ms, whpedlifhg and closing lever 31 to rotationally move the opening

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 3lc of theopening 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 l4c is then driven in the

direction of arrow (b), the opening and closing lever 31 is



t he rear hindrance neans, which adapted for hindering the cartridges in the
stocker fromprotruding rearward fromthe one of the openings forned in the
mechani cal base 35 -42 during the novenent of the stocker and for turning
the |l oading switch on and off during the insertion of the cartridge, has a
push-out |ever that is journaled to‘Th%7tbp surface of the drive rack in
the transfer nmeans and urged by a spring to rotationally nove a specified
anount and that is adapted to turn the loading switch on and off using a
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to any one of the preceding clains, wherein the hook di sengagenent neans

for di sengpgi b8 hbes2fnheaptishdeatf 1 eveirhe oheskt ehnkiFert thestaktradye during
t he novenment of the stocker to | ocate the hook outside the stocker

w t hdr awsstte tthe Ve stk af idihand seabealnpassitionandin vhe diaeditiggmnd
reproduction position by a specified 25 anmount fromthe position at which
sai d st ockér argosl dwated

Figure 14 shows the position relationship between the
opening and closing lever 31 and the projecting portion l4c
of the slide track 14. When the slide rack 14 located at the
position shown by the imaginary line in Fiqgure 14 is further
driven by the drive gear 11 in the direction of arrow (a),
the projecting portion 14c is removed from the flat portion
31c of the opening and closing lever 31. Once the side rack
14 has reached the position shown by a solid line, the spring
32 rotationally moves the opening and closing lever 31 in the
direction of arrow (m) to return it to the neutral position.

Next, when the drive rack 13 and the slide rack 14 move
in the direction of arrow (b) to allow the hook 19 to transfer
the cartridge 8 in the direction of arrow (b), the projecting
portion l14c passes the opening and closing lever 31 while
pushing back the inside 31d of the inclining portion 31la of
the opening and closing lever 31 to rotationally move the
opening and closing lever 31 in the direction of arrow (m)
against the spring 32. Thus, while remaining engaged with
the cartridge 8, the hook 19 transfers the cartridge 8 in the

direction of arrow (b).



30 and I owered to replace the cartridge and then to return the drive rack
to the stocker elevation and | owering position, so that said hook is opened
to di sengage the cartridge to be renoved outside the stocker. 35

Substitute Sheet - 16 May 2003 -43 12, _The cartridge changer according to
claimil, wherein the hook of the hdbk2%i§engagenent means i s opened by an
opening and closing |lever , and the opening and closing 5 |l ever has its
neutral position maintained by a spring, and is rotationally noved by a -
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toward the recordi ng and reproduction position and the novenent of
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cartridge changer according to any one of the preceding clains, wherein in
the hook tel eheenes®bnalfpss tit sengagwhgntdwei ean tagalpe in amd Herkealioel the
transfer nmeans during the novenent 20 of the cartridge holder ' in the
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di sengage the cartridge and the hook fromeach other so that the cartridge
hol der andlt 4B 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 14c 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.

When 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



recordi ng and reproduction neans are subsequentl

recorQ|ng or reproduction. 30 35 Substitﬂte Shgetoveagdhég Zgggt-44 14. A
cartridge changer according to any one of the preceding clains, wherein th
cartridge transferred between the installation and renoval position at ©
which the cartridge is removed and repPaced, a stock position, and the '
recording and reproduction position has a transferring recess1portion
formed in the side thereof, and wherein the transfer means engages the hook
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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
therack33.h\thedirectionofarrow(a),thecartridgeholder
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.
Whenthecartridgeholder40isloweredwiththecartridge
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 Fiqure 3, 34 and 35 are recording and reproduction
switches, and pushing one of the switches stops the rack 33.
Wwhen the drive motor 12 drives the rack 33 in the direction

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



20 reference to the acconpanyi ng draw ngs.
AAAACAAAALAAAAAAAAANA
CACCAAAANALCAAAAAAAALAGDA AA LA LAY AGN. A@9. A

%A A(. A@3"9qg/ KW, la b w X

| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] taf@a]’ca] ca] cal] ca] ca] ca] ca] ca]ca] ca]ca] .,
ca] ca] ca] ca] ca] ca] ca] cal] ca] cRa] cRa! x #$<=RS H

I {{|}xsnid_Z]]ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calc

%ZC;%C )E %](ri ié]i%h%g%)%?ﬁ@?c g?%&%%é]cgg]% %f %IE] g ?i( )éﬁ?l: éf%?ffﬂvgei]gceaﬁ % a]] ]c’a] tcr?ﬁ ca] ca]
1112222} x %ﬂa&?ﬁﬂ%ﬁacg?clgﬁg?% a?lé g] Egﬁa]{gafl)é)at}hc )e‘ljh(? a]dé: aj]vc‘_g] a“ﬁ: a]] 1c aj]r%: ajcalc
aAl ca] ca] cal Glcal wlfdFAsalrpbeatrel 825¢e2F3rR065" 48 WA A TE @I K=F7DbA

CBCj DDDE>ByEEEFaw} ey dndld ke paghcalta] 60k ealo elaakFalreat ke aaitqaldad cal ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! >FuFFF&GHG GGE0 Hk HHHHH( |
dil1,Jdladesdnd [Hhe OMidt a3 dad idn| anld ajawdea] cpdsatdahcal.ca) ca] ca] ca] cal
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! *MVVNNNINNNNBOv
OO0 PgPPPONQ-REXRI RuRBRRRA Sk ST xngi medh$ ch| o] qaj gl ng | thed od]ichd ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal TTnVVY"YZ
ZZ[\ " abrajgdoé feet ddie [vrrayst meRinsx Bnf o g rel ved Ry czgarard sldla] ca] ca
] ca] ca] ca] ca] ca].ca] ca] ca] ca] ca] ca] ca] ca] calca] ca]ca] ca]ca]ca]ca]calcaljj+k,
kkk+l 111 &86® Ovybybaﬁs erence to Figures 2, 3, 8, and 9.

' CB1 Cal cal ca] c&he AFCTo4Po e O e o ELAEaF ek L4 BEC R PR ERIRARE wcxy.
U2 o) o) BERRY Eyeent HAR AR £y COp RPN R T RERITA WA S C2) <)
ca]cal ol eabealeiah A 3l 1641651060 IS £ SRRl oo

cal ca] ca]

Xv}jl}xsnikleZbeokCcabas] 2] a2lioeECal¢ab fadﬁél]d?@i@é%ﬁ@& kal£Alard ealiedd ca] cal

cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 7>G%>@N\ +

} xsni d_Z] jraakcdlacalaed cehe aharlitaheq| ecalkalim] cal cal ca] ca] ca] ca] ca] caj ca] ca
] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca! lu~mp"."

@ ysngb\ V} xsni dnéél] tad dajiost)] etk chl)} chhlcalddlec aldoda]lcl] cand caheal] ca] caU

] ca] cal] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] cal] ca] ca[ x4] ;

vVce| vpj eaBRjidsdny Uask sQUhsupchepoadf sveN che) g srdx alessudiale aujdca] cal]
ca] cal] ca] ca] cal] ca] ca] ca] cal] ca] ca] cal] ca] cal] cal)] caQ) gWyj | 1hysnhb\ VPU] caU

!ai: 22{ g:ﬂ fga]rc a a]QgEU] ca tglélﬂ] 'ggLEEgJ]] 8'5911.65 @Eﬁgf‘jrﬁg{ 1\%/PQJ]f::%]C alUl c U]ef:} g:ﬂ g

aU] ca] caufgguﬁé‘%\jﬂac‘aﬁrcya]@é% %Zﬁ cHY) %‘é‘ﬂiﬁ?c‘gh}% aFRE%EC 5%}*:8%5] gb]t%d‘lﬁ]“c aU] caU
T % 8vWO* .

Ve {val gb] WO EPOIREL PEATES) SRPCBREARSS OF) ERPcR6REPEAFRS BEFRADIEA AU cal

igg_;iﬂggz&é%%glu g?]o%glﬂﬁa]gﬁ?%f ?%g?lgg?]c g?]((:)a g alj]tcsa] %%u r(l:%} %:21%] Bg]rg g]og ay ca] ca

| cal cal) eabeablycghcald el fgUh nathaaaaroalddial ool eabhopksaytiatig SoESVDY

uzuoj e [ VI gb] W] ] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca] ca] cal] ca] ca] caU cal] ca] c

?)U] ig]/cagk?)amlﬂdcaﬂﬂm]ﬂ@éﬂ ®etrahlieal) eakealwa” 99/ Ki K- 10% u&' () - ! 10% u&
- % u&' -

10% u&' () - s10% ekt () tHOWat¥ { Ing pFEEnY (On midAns M108F p& evlen/t iDyeth& () - - !

10% u& ()-+:110% u& ()-*10% u& () -

“110% u& husStex 8& E)f- thelte¥xtuwlicds’'s( 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 Figure 11, when the push-out lever 20 pushes out the
cartridge 8 in the direction of arrow (a) and when a projecting
portion 8d formed in the front of the cartridge 8 is located
inside the stocker 21 as shown in Figure 16, an edge 8c of
the shutter 8b is not caught on a right wall 21le of the stocker
21. When, however, the projecting portion 8d is moved out
from the stocker 21 in the direction of arrow (a) as shown
in FIG. 17, the edge 8c is caught on the inside of the right
wall 2le of the stocker 21.

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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a new cartridge 8 is then inserted and pushed in through the
opening la in the front surface panel 1, a projecting portion
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 to drive the drive 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 Figures 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
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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 1l4c 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 21la.

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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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,thehook19transfersthecartridge81x>theinside
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
pe 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 45pb of the staged
roller45receivesthebottomsurfaceoftheshutter8b. Thus,
the rotation of the staged roller 45 can prevent the edge 8¢
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 1inserted 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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catching prevention means for preventing the shutter
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
10 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 receiving 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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wall when the cartridge is removed and located at the

installation and removal position journals a staged

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 |Dbase, with the other cartridges blocked
20 by a wall " of the mechanical base and stocked in

the stocker.

7. A cartridge changer according to any one of the

25 preceding 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
to rotationally move a specified amount before engaging with

35
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 transfer 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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5 motor drives said step cam in the transfer direction,
the arm drives said stocker in the cartridge
juxtapositiondirectionwhileholdingthestockerbetweenthe
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 f:bnt hindrance lever to constantly close the front
opening in the mechanical 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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10

15

20

25

30

35

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
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

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

cartridge from the hook of 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
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

to be removed outside the stocker.
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hook of the hook disengagement means is opened by
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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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
10 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

15
position toward the installation and removal position.

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

20 reference to the accompanying drawings.



