WD 03/ 015087 PCT/ US02/ 25037 1 TAPE CARTRI DGE DOCKI NG APPARATUS FOR

READ/ WRI TE RECORDI NG ASSEMBLI ES AND METHOD THEREFOR CROSS- REFERENCE TO
RELATED ARBLO3GASOBON Thi s application clains the benefit ofrCw/iS02/B50vi si onal
Application No. 60/310,931, filed August 7, 2001. FIELD OF THE | NVENTI ON
The present invention broadly concerns apparatus and nethods used to store

and retrieve | I i R | tapes. In
L

appar atus and met ! GAS L DME] a dPfnto a

read/ wite recording assenbly. Wiile the present invention is described
wWth respect to the € ' AR mm'ctapes housed
in cartridges, it shglﬁa ?%ﬁggﬁt%%ﬁhggﬁ he Z\ppara us aerld met hods may
be enpl oyed w tThis@dppéicatiapelaimadithe diehbéi ofald. fur BemigidyaleXpicatign dNo. as

herei nafte .devel o . .BACKGROUND OF THE | NVENTI ON The advent of

t he conputéq/gﬁérg%ii ?'@%}J%@gqﬁg? found effect upon human society, and the
i npact of processing technol pgf P HEFALY NPoNncrease. Indeed, the
desirability to store information for subsequent retrieval currently grows

at an exponent i Bhe pegsent Thuentiondrroadly aoyncemsofippryaiuseant avethotdeeisedevel oped
to store dtlata,[ both for _.on-li.ne u§arge aﬁ}ewe!gl as for. archhval ur poses.
Wher e on- | Pn&Op7 SdsGtrigve éfHGrfP@_o Antheosiokage Jaedig. SHCRAmm netic
si gni fi cangpe8Pr PV paRIRLIMEMITIAVERIRM RY diréGtea@dveattapb émr_i%gz% G@bkiggd' sk

ed, and a

storage array. Here, one or. nore magnetic disks are provi C
read/ wri t eapraraiugi angl medlod ghaldedised todead @ tepegrariitdgeningmatreadividk as wel |

S ani 1 cartecofing aSoRBl, Wul, eihBeeRt riaRuBY i3 PEse e bih B8 Gensi 1y
of data stipeestoriye ang hetiegaledi datd 6k nadgriatie. tapes dicleedtin @giriligas, gven
hi gher density for on-line data, the optical disk was devel oped.  These

devi ces r et hatadseiead ﬂ'ﬂﬁidheép\‘?é@ug aaf Imeiaeds eyt e emMployad WEb t hat a
hi gher denshby hse WAL eHnEH % Presently existing or as hereinafter may be

developed.

BACKGROUND OF THE INVENTION

The advent of the computer has already had a profound effect upon
human society, and the impact of processing technology is expected to
increase. Indeed, the desirability to store information for subsequent retrieval
currently grows at an exponential rate. Thus, various types of devices have
been developed to store data both for on-line usage as well as for archival
purposes.

Where on-line processing requires data to be readily at hand, a
significant improvement was provided by the advent of the magnetic disk
storage array. Here, one or more magnetic disks are provided, and a
read/write recording head is used to record information on the disk as well as to
retrieve information or data for use by the computer processor. Significant
strides have been made in the ability to increase the density of data stored on
such magnetic disk arrays. In order to gain an even higher density for
on-line data, the optical disk was developed. These devices record data based
upon a very small wavelength of light so that a higher density is obtained due to



WO 03/ 015087 PCT/ US02/ 25037 2 this technique. Laser light is enployed to
read the stored infornmation or data on the optical disk. In early days of
t he conpuwero3/ob®8bre t he advent of the nagnetic disks anecrhsopptosral di sk
storage assenblies, data was typically stored on nmagnetic tapes, such as
reel-to-reel tapes and |ater cassettespor cartridges. In a nmagnetic tape
storage device, a magnetic coil is used as a transducer to inprint data
magnetically on a noving band of nagnetic film thereafter, when the film
i s advancdbisdeclusiqué.hdasenlightiis @mployed thatemdntg sieredeiatbrardioneridatut i nto
a co-processor. MNagnetic tape can be erased and rewitten many tines and
has an ad\&{ht?‘gé@t'ﬁ‘% v cost. Magnetic tape is still a highly desirable

format for archi\dafy dikaoitRe dorifler, BRfSE Shé Bd¥bnt stge;g\{gghéﬁ&a@@ and

cost is of concern.”However, where vast quantities o are to be
mai nt ai nedind thespticalpdisk stonage absekbliak, dataowas dypigdilysitosdd onuntagnetiecessary

t t t it f ta., .JIh it f h t t t dat a,
of cour se.apesoQktl e TBHek ERRs AR Tt ceRheles Qi diidessy Ja%a® ©'°
i ndependenhhgndlicarpd Qgréegﬁs debReWadagpbtié toiltiBPEsed B8 abirdddduckPtovrite

data rapidly onto a magnetic tape filmand the accessibility of data to be
read fromifRENt datemagreticalie onah msvingnband of alegestic fily; thereafigenahery of

st or age; ; e i dj b ransported
acr oss angﬂgé'cﬁﬁuﬁsa%e yr&\%r%i%reﬁ ﬁ%a%{ﬂﬂu?ﬁ%wfgﬁgadh’%g@%ﬁiamﬁ 5?"np§§arrpl e, a
magneti c tinipea coquiboussbe Msdreitictinpe dap bbrmsed ARAevMterVmdng tihae tracks
of data on ' p of tape will hold four and one-half tines the

anount of %32331' gd\avﬁ%wmw&p%m y utilizes two tracks. Therefore,
efforts to i ”Mé‘gfﬁ%fﬁcttéﬁ? kAR @}jpﬁﬁdé%?rﬂﬂ|@"-fgﬁnéﬁ§§grrch§gﬁgﬁ %@@P\F@id‘ave

i ncl uded subst antT a orts crease the nu ch can be
written omcaetmisdobfessnsigmifitarcet ape.cobhist biecainmra:- ddswevde dviryrs tvass,

n cart 11 AL RS BB MR R A SSLoRaE G S UK O dading
e SRS 0S8 6l QRRGRA BRE T LophSRPRAT®,
t r ansduceitapgsitoi siore dataakiecayrséLib dependart.updhehe number of "tracks” which
can be independently placed across the width of the tape.
The ability to write data rapidly onto a magnetic tape film and the
accessibility of data to be read from the film is a function of two variables: (1)
the density of storage; and (2) the speed at which the tape medium may be
transported across and accurately written/read by the transducer. Thus, for
example, a magnetic tape read/write system that is able to read and write nine
tracks of data on a single strip of tape will hold four and one-half times the
amount of data as a system which only utilizes two tracks. Therefore, efforts to
increase the capacity of magnetic tapes to store data have included substantial
efforts to increase the number of tracks which can be written on a band of
magnetic tape.
In the above-described systems, storage reels of tape, whether
flanged or flange-less (for example as used in cartridges) may be placed on
the machine during use. A threading assembly engages the free end of the
tape and passes it through the machine. Typically, the tape is threaded

across air bearings, past the transducer and into a take-up hub or reel. The



WO 03/ 015087 PCT/ US02/ 25037 3 length of the tape is then passed through
the machi ne so that information my be placed on the tape or retrieved

t her ef ronwoDaMiIFeg7 t hi s process, the |length of tape is tra&osfsoz/zmd3pnto a
take-up reel or hub that is either a part of the machine itself, included
within the cartridge or that is nountegl and de- nounted from such nachine.
After being transported through the machine, the tape nmay be rewound onto
the storage reel and renoved fromthe nachine. In the tape cartridge

read/ wri t demgiboofdthey tapesiseimenf padeed througiseng inhastine apottait informatiog@cessary
to insert a C?)Ptl‘ldgg in o t he machine so that the tape . nedi um contained

wi thin t hd"@%Perplgg Setapﬁr@ar@%e‘ﬁ% §Rfree Dr‘ﬁr(trl'g Hais precess: e m a
read/ wri t@eﬁ@tﬂ%f'tﬁﬂeﬁ@%ﬁ@f@r Wi lis %ﬁ Féé?%‘?‘?]”B'thép%d?ltHg?rH‘ Lty most

systens incor porate aut omat 6d-asse such as an orrate t ape
library sybeenachinatitseif] Includedi within tbieacm‘cmdgapethans rmdgmednammeje-

The' 1 ead MIPTEEHEaE SHeh Ry Rem A4St R0 diaTabeladBr g et Masbieape. -
cartri dge tR8dapBOHTHy bb felvduid bRRAANE i dibragRCrsdli A% aréﬁ*ﬁdv%gwroﬁf 5

performance of the ‘read/wite recording fdnction, the read/wite recording
assenbl y deagfiRés the cartridge and extends it so that the tape cartridge

venti on s anp e 5% Gabridd cERRRRY FboraiB R SRR B e BB oo

with a reafbowe| ltds hecossiirpdo asseaivhl cartridigh inRCBleV®aching st tﬁértérsé dge,
nmounts the tape cartridge and denounts the tape cartridge from the

read/ writ én%&lgwaamﬁémmm carridge mayooey ihr@@dedjthr@ugh rth@mzwhlmea

recordi ngy SS W t H:Rﬁkl | 1.

met hods ac@orrpl 'S edr}%%%ﬁédfg@gh%q%par at B\glhﬂgm%@%%pll ﬁﬁéﬁﬂ ON It
is an obj manuﬁllyt hraogir epsiomsi lmumpomlte tautpmevedieassentiliceNdubhehsll an t ape
cartridge gckl apparat us that ed in aread/ wite recordi ng

assenbl y. h g Ainbary, WQ%wllunmally place a tape cartridge in the
read/write recording system to define a received state for the cartridge. The

read/write recording system is then actuated to retract the tape cartridge and
mount it in the read/write recording assembly. After performance of the
read/write recording function, the read/write recording assembly demounts
the cartridge and extends it so that the tape cartridge may again be retrieved
by the automated library system.

The present invention is directed to a tape cartridge docking apparatus
associated with a read/write recording assembly that receives the tape
cartridge, mounts the tape cartridge and demounts the tape cartridge ffom
the read/write assembly. The invention is also directed to a read/write
recording assembly incorporating such docking apparatus as well as the
methods accomplished by the docking apparatus.

SUMMARY OF THE INVENTION
It is an object of the present invention to provide a new and useful

tape cartridge docking apparatus that may be used in a read/write recording
assembly.



Anot her obj ect of the present invention is to provide a new and usef ul

read/ wite recordi ng assenbly that incorporates such a tape docking

appar at uswolos/oi®8a further object of the present inventiolCrasprzwste a new
and useful nethod of nounting and denmounting a tape cartridge onto a

read/ wite recording assenbly. Still further object of the present

I nvention is to provide a sinplified docking apparatus and nethod that is

i nexpensive to manufacture yet which is highly reliable in use. Yet a

further object AhothBe objers@nthd preeeht fvensioh @s b5 prdvide a e KhdQisefyipar at us
that utilizes a cam assenbly incorporating a single camel enent that

perforns nigediwiige re¢ordingsassemite  thed kinsgrprratrsd. surd #cclenpl deBKiNEese
objects, t ent invention is accordingly directed to a docking
appar at us erative to receive a tape cartridge and nount and denount the

tape cartridge Itasat ifwmémo?ebtapfs thiee peésernittiaversiton dd povids semehy anBr oadl v,

t he docki ng apparatus includes a bay structure that |s adapted toQ receive
the tape céfaldi@ghadolyapuRinganddematiag ectaperambisioe; dHo airgaddyde. A pawl
el enent i ' paw end portion and a second pawl end portion
opposite D%IgUﬂ:ﬁﬁgtﬁs%%@P‘yénd portion. The paw elenent is novable between
an advanced pos8till arffadhandbjechiof iy presepb snveintion iFhe provide gaiwiplifiedd
portion is,adapted to engage and djisengage the tape cartridge when the
Pape oart riGeT Snparatie Sndduptiod thef Bt antve PO maRiRctE et Bhenent i s
in the aqg%@qgr@%@ iPlse A cam assenbly then engages the second end
portion of the pawl elenent. The cam assenbly is operative upon being

driven in a fir¥et addgheo olact of e gaeserd iarvention oo frevide \aadoekingosi ti on
to the withdra pesiti.on thereby t ve the cartridge fromithe
Fecel ved eSHABLE Dot e Aot rseBm iRl arpalinh 4 580 GAT Sihent,
assenpl y ipat ﬁéﬁb@rﬁs ﬁﬂﬂtﬁt@ﬂé@tééksdﬁ%@é@cﬁih n§&thbdl dge I nto a nount ed state
relative to the tape read/wite assenbldt){]. e cam assenbly is further

fof

operative upon beigrgomplisénthaseaobjsstsn eesept npventiaie is aceprdia@yf rom t he
mount ed st @leilat & ARIBInL et Sl Bobfldb 16ord NG ffR%IMdde aRgeT! Y
mount and demount the tape cartridge relative to a tape read/write recording
assembly. Broadly, the docking apparatus includes a bay structure that is
adapted to receive the tape cartridge to define a received/extended position
therefor. A pawl element includes a first pawl end portion and a second pawl
end portion opposite the first pawl end portion. The pawl element is movable
between an advanced positioned and a withdrawn position. The first pawl
end portion is adapted to engage and disengage the tape cartridge when the
tape cartridge is in the received/extended position and the pawl element is in
the advanced position. A cam assembly then engages the second end
portion of the pawl element. The cam assembly is operative upon being
driven in a first mode to move the pawl element from the advanced position
to the withdrawn position thereby to move the cartridge from the
received/extended position to a received/retracted position. The cam
assembly is further operative to advance the cartridge into a mounted state
relative to the tape read/write assembly. The cam assembly is further
operative upon being driven in a second mode to move the cartridge from the
mounted state into a demounted state relative to the read/write assembly and



further is operative to nove the pawl elenent fromthe w thdrawn position
to the advanced position thereby to nove the tape cartridge fromthe

recei ved/weoetsactoed position to the received/ ext ended posi PCOUSIZIBT ve 1S
then provided to actuate the cam assenbly selectively in the first and
second nodes. Mre specifically, the gamassenbly can include a rotatable
cam elenent. The drive is then operative in a first node to drive the cam
elenent in a first angular direction and in the second node to drive the

cam el enerfurthehisoperaivgl i@ nieathedvaveicslemendfroas tHeewithdfawrhpositios to angul ar
direction. The camelenent then has a first surface with a ck| n cam

groove forthed advarsas nposiien t eralde dRd reene dhet itake ofaktiede alipme !
| ncl udes areﬁ@ﬂbdfr@t'ré&\é@po%ﬁe i er@@é@@&/e‘ﬁ‘retlﬂetdﬁgs f K%ﬁ\fé"‘f%ﬁh@ﬁ‘gag' ng

t he docki ng ¢am groove cam groove ‘oad section and a
docki ng dvm’okndeslel@t actuatd hleeammfadsbcmw sefegitidely innthehdirdtoand secondn V\:hl | e
the pawl el errent I s advanced between the advanced and w t hdrawn positions
and then dBRY$.eside in the dwel | docking dwell section while the cam

el ement perfor ol %Elflbﬁ@fstheﬂ&ﬁnp%@bﬁ ﬁp@hncﬁf&ld&v% FofpfMe Lapn'r f ace

with a nounting groove t engages a el ement operation to nount and
dermount t helemeat.t The give Th tharnopearsdivetint g firsirmatie do idnive dbe campalgmesndnt r ol

Phe advandBd TSBanBrEk Grsaten & i1 Aeropoeradeol Ohve Tk CalfEHERgTS "

embodi mentjn 4 @@c@ﬁd\"ang@l%tdlﬁéctlbhaé;ﬁ)dhﬁélyaoigﬂﬂedﬁrs‘i|a?buldra@|re@|oﬂDeTﬁéI ve to
engage the first end portion of the paw elenment and a control slot that

i s oper at m&mteiemﬁgtagl@aﬂ H‘@Ssécfdfﬁtj sua‘ﬁge peith |3060@*Fm9 HRArpagiioo¥e dRENed Her e,
Lhe Pant . SLBPDS bESHACS R BhanaribA B BhyFBIANGR, MR A o o
a handl i ngosibRér dispeséd thérebnngitt this casn Z@ICbV\teﬂ @2«11 ; ltHﬂf @mghmgmargw de
di sengage IMEVharka HGoKNBLcam GiReve Jiaer# dgad seefien ans) SAoKY Bebe. sl ot
o Ene e, LG R, RRRRR 68 8 bt Ao i phy B Toves
PCT/ US02/ 2!50§H</an6ed between the advanced and W|thdrawn positions and then can

reside in the dwell docking dwell section while the cam element performs

other tasks. The cam element can have a second surface with a mounting

groove that engages a link element operation to mount and demount the

cartridge.

The cam assembly can also include a pawl control plate that is
operative to control the pawl element as it moves between the advanced
position and the withdrawn position. In the exemplary embodiment, the pawl
control plate has a guide slot that is operative to engage the first end portion
of the pawl element and a control slot that is operative to engage the second
end portion of the pawl element. Here, the pawl element includes a first
finger that engages the guide slot and a second finger that engages the
control slot. Where the tape cartridge has a handling slot, the first finger is
sized to extend through the guide slot of the pawl control plate so that it may
selectively engage and disengage the handling slot on the cartridge. Here,
also, the guide slot has a first leg portion and a second leg portion. The first

finger moves and the first leg portion when the first finger moves into



engagenent and di sengagenent with the handling slot and the first finger
noves in the second | eg portion when the paw el enent noves between the
advanced wosBwmi®87 and the withdrawn position. Wiere tape @amtusouy®37

i ncludes a tape access door, the pawl control plate can also include a
flange positioned to engage and openéhe t ape access door when the
cartridge noves fromthe received/ extended position to received/retracted.
In the docking apparatus according to the exenplary enbodi nent, the tape

read/ wri t eragemdnt drictisdagagemdhi withaihe. hdndiing: Slbkemdi thet fiest fingevot al |y
secured to theé main frane and i s novabl e between the first position to

define a deevrmtrethessenondrieg porion whenithg Py @lemeBtBINCP KEWERM 1Y def i ne
e, Pun SUNBREEE  PRaN Sarfd ey 3Afhardlh Spautbon 2 RnbRE | t4BES canfidg | N9 bay

that is a eceive thetape cartridge to I'ne a recelved/ ext ended

position tiheugéon. taperrobstOOE he pal gonkol platecdn wiscainchiesca flarge above,
Is included in this docking a paratHs. Here, a linking el enent h@g
associ at edOsi{iangd; i ergrge f paRdhentare,Bceassndoorrhbienaine, Saeitds t hen

| ncl udes gnoldd bR E0MNONERIork AL RARFOBTCbERoRRUagkqTENt 0 Ve the

pawl el enen ween anced position and the wthdrawn position. The
cam assenbl y i rinlthd@®ckingeppadataa mccorgiog énthe exemplagagetbadiraent, ie

| t. Thi d t atjve whep t moly i
Gt ven i n BRG RACD0 oo GESTOBNo TEMARS” e B ey orh (SR ARE, 538 on o
the 5600%%% 5b8lreNB RO NAiA fphé BAdAs MsabRIbSiwEeh frerfirshposiaen I i dge.

The seco conponent is operative when the camassenbly Iis driven in
the secorid defide a demoustedhsiatauforthecartfidgenandea secanstppwtion i@ aefive t he

sui tabl o e Ay EGernte o 498 eolfiada” Y BhPEhE bR 2 ok par o
rot at abl e thaimsch@apiel toSreRbRel thedtapet barfridgto K tbting anapedmdfettonded on a
first surface and a nmounting cam groove formed on a second surface

thereof . Aqsdign teneiosl Amanlelerentasdd e asssihY, assdegsdibediRieded.
e oo o TPIRIES FE TRABLSAATRLER, bl siiiah ATy Le S Ve
control plwitrethes ntai fitaete &nd the sabframs.ebleycamdassbmbhathere insiustes a s
first cam component that engages the pawl element o move the pawl
element between the advanced position and the withdrawn position. The
cam assembly includes a second cam component that engages the link
element. This second cam component is operative when the cam assembly
is driven in the first mode to move the sub-frame from the first position to the
second position thereby to define a mounted state for the cartridge. The
second cam component is operative when the cam assembly is driven in the
second mode to move the sub-frame from the second position to the first
position thereby to define a demounted state for the cartridge. Suitable
timing dwells are provided.

In this embodiment, a single rotatable cam element is provided with a
docking cam groove formed on a first surface and a mounting cam groove
formed on a second surface thereof. A pawl control plate, as described
above, is again provided. Here, the cam assembly may also be mounted to

the sub-frame with the drive being mounted to the cam assembly. The pawl



supported by the pawl control plate and the cam assenbly. The present

I nvention also includes a read/wite recording assenbly incorporating the
docki ng awpasatws’ descri bed above. The read/wite recordiPeg/iseseint y
includes a main frame and a sub-frane that is pivotally secured to the
main frame. Here, again, the sub-frama7is nmovabl e between a first position
to define a denbunted state for the tape cartridge and a second position
to define a nounted state for the cartridge. The sub-frame includes a

docki ng bap@RRISR I mMewRbY ot iR tape asasinblyd@ddt thedpaiwleclément is
recei ved/ extended position therefor. The read/wite recordi ng assenbly

i ncl udes suppatedtt berpaydagntig! plateani Hgoeam assemidy.main frame and first
Gownstream | octd BrESldhlenRiEnss iAuhes sORRIGRR 1ERIGHERdy

recor di ng iReé&gordirigitRe HBcKiRg happaratuss despibed edbove.t haTherirgad/maite and
I ncl udes a hub having an outer surface about which the tape nedi Hm Is to

bedwoundh racewsting agsemily includesea g1ain fragng gngh @ stldrane thadiswpivetathe tape
. . . . - f
el UM P Wgnleamawrfr%%jé.Eglteﬁezsfﬁﬁe,ytglgﬁ@?fgéﬁ@ KenbPatiic HERRGEA @ free

end of the tapé nedium Dbet'wee ge an ake up
mechani sma Airgtapbsitibenentiefire ac demasatotbsiatarfdr dhdriape eeriritigec anbeal above

is incorporated, then, intg this read/wije recordin senb] y. The
present irﬁ?&ﬁf‘goqpﬁ'téorhi%aeg’i‘? écneynie %faF?e{or'i e(ﬂamgt g@’%ﬁﬂi"f@é’?%unt ed a
tape cartry I~ t | d i I g
assenbl y. It}ﬂiggeﬁeoép%ngb?%cﬁ?é&;%qg?é]%gh%r% esé%gdgs%t é{)gﬁﬂpghﬂrent I n
t he above-réesivediextbrsdacu grosition Breseldiry, Theouehd/write rnesording cissenbly

b1 r e PRGEEE & TpROBTPI oty AR AEBREE P e P Aol o idEindy 1 o°

recor di ng @ppatearing Aefibees PcaftrhRE/ upstreaRFdcatich and @ ddwiesticape
cartridge. The nmethod i ncludes the st eg\ of engaging the tape cartridge and
esk

advanci ng lpeatiarsrrespectivelyeiwithurespeehipethestegdéviite epcoediag \hneadr efirtake ed
PLae oy AR L bR P e o el il o 2
denount ed gtei surfadenabut0shich 308 TafdGhedRiPR i 08 wating. o vothtable teve
relative to the read/wite recording assenbly. The {ape
operates to rotate the hub and “wind the tape medium thereon, and a
threading assembly is operative to transport a free end of the tape medium
between the tape cartridge and the take up mechanism. A pawl element, a
cam assembly and a drive as described above is incorporated, then, into this
read/write recording assembly.

The present invention is also directed to a method of mounted and
demounted a tape cartridge containing a tape medium onio a read/write
recording assembly. This method may include any of the processing steps
inherent in the above-described structure. Broadly, though, the method of
this invention includes inserting the tape cartridge into a bay formed on the
sub-frame that is pivotally secured to the main frame of the read/write
recording assembly to define a received/extended state for the tape
cartridge. The method includes the step of engaging the tape cartridge and
advancing it from the received/extended state to a received/retracted state.
The sub-frame is then pivoted relative to the main frame from a first position

to a second position to move the tape cartridge from a demounted state into



mediumis then advanced through the read/wite recording apparatus to
performa read/wite function thereon. After performng the read/wite
functi on,wohg/01spe nediumis restored in the tape cartri dgeT/Ushy23ab- f r ane
is then pivoted fromthe second position to the first position to denount
and nove the tape cartridge into the geceived/retracted position. The

met hod then includes the step of advancing the tape cartridge fromthe
received/retracted position to the received/ extended position and

di sengagi ng ranghte@ i gelaiee tteRBeC@adIiteerdcoading Nessemblpl The tapd- frane.
These and ot her abjects of thenFr esent invention will becone nore readily
appr eci at ddedin i dBes t adncedntorgh sha efead/witeo feaidindo APRAiat @et ai | ed

descripti r dj wh a t ] +1 he
2cconpanyi Py A fEAGARE, KrEBRE e 2 Aok o o G, IR NS B gur e 1
is a pgr spieatiiors thé ¢apeoealiurape relstokedoin thartape dgdridgst dmeasub-framedpe
cartridge incorporatin he systens gnd nethods of the present _inyention;
Figure 2 it§eR R%ﬁ’@géé‘? Ve $ WPPWEO’Ba{Bé}’%JFﬁ Peﬂgop&gdg‘?ﬁoﬁﬂtdam{hreadi ng
appar at us {JAWAE T W } i e try si ng
renmoved th@?\é‘% ? ﬁ%ﬁég@g&lﬁrgio@éi Q‘t‘%q;@%\;}?ggc‘:’t&%ee@/‘?&ggv %k%lm tgﬁﬁﬂﬁwi dge
assenbl y dahenFiingiudss 1trendst2ps hofwi adyancing: htheadapg gqairitidgandraroadiheg

ol o |t doRBNE et iRl LSRN T I pitn " VebdiNSakNidER, PobiBE CaRE on
showi ng t hgisbRadingan@rembingBe taps chitAdge frofPiHcsay ePReaupArahys of

Figures 1-3; Figure 5 is a side view partially broken-away showi ng the
cartridge rmounthiesenandtothes ehisicls of thedresendnventione wili Hecamenmore

dermunt oq 'edfle eSS, B4 AMBETRERLHBDE OB BB of METoldhio e
partial |y dsiahendeyeiption of thar exempblagrembadinierit wheewaken tdthépgiticar t ri dge

in a received/retracted cg’osi_tlor_l and in a nmounted state; Figure 7 is a
per spect i VB&\ACEAMBRNYINE AAMNISa HHWEIERY ng assembly for

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of a tape deck or cartridge system and
a tape cartridge incorporating the systems and methods of the present
invention;

Figure 2 is a perspective view of the tape cartridge loading and
threading apparatus of the present invention with the pivoting cartridge
housing removed therefrom;

Figure 3 is a perspective view of the tape cartridge assembly of
Figures 1 and 2 showing the threading guide and loading assembly removed
therefrom to reveal the take-up reel, air bearings and read/write head;

Figure 4 is a top plan view, in partial cross-section showing the loading
of the tape cartridge into the tape apparatus of Figures 1-3;

Figure 5 is a side view partially broken-away showing the cartridge
mount/demount assembly of the present invention with the cartridge in a
received/extended position with the cartridge in a demounted state;



nmounting and denounting a tape cartridge used in the present invention;
Figure 8 is an expl oded view of the drive and canm ng assenbly of Figure
7; Figurewdmmizmms8top view in elevation show ng the pawl elpemarsn2e®ed to
| oad a cartridge according to the present invention with the paw guide
plate shown in phantom Figure 10 is cross-section of the cam el enent
and annul ar gear wused in the drive and camm ng assenbly of Figures 7 and
8; Figures 11(a)-11 (c) show the first camm ng surface and groove of the

cam el ement usefiglie 6WY @ <idé afsy pariallydgekbaiawesn sihiaretd Eiglesl 5pdsit t i on
and the received retracted, posjition; ,gé(gur es lzga),-_lz(a&)g are Siq‘iﬁ iews in
el evat i on SERYING S FRPECEAHT ink reeeivadiginacied Bepiien afdl i & Mg %‘Xndi ng to
Fi gures 1%&%—. 11(c); Figures 13(a)-13(c) show the second cam surface and

&

groove for cam el ement used to nove the tape cartridge fromthe
i ntermedi at e r figaet 2 a peaspedtive tview fallthe dnive mnedcashatieg aSsembly fod is a

perspective view of the tape cartridge  housi nd the  tape.threading
assenbl y &Royniing,apd damouRiag aitape Cﬁﬂﬂgg% U%Hﬁ,réﬂ? W@:S@BEEWEOE% ew of the
threadi ng pl at e;gf t@‘fs%heéogﬂéd d DRI oF Fe WrivB dritecamnfng f3ehiAnBel  shown
i n phant om anﬁzlgﬁjrgure 16 1s a %r 0Ss-sect onlal Vi ew takgg about 1ines 16-16
of Fi gur e Figdre DETAI LED DESCRI PTI ON OF THE EXEMPLARY EMBCDI MENT The present

invention is digected.to.a tape.read/wite recordin assenh ich is
operative to ré:égli"\?egés ?588 Vég"r"t'?ie ‘@}"Of‘hﬁﬁb%f‘gﬁﬂe %ﬁ‘g q??rgﬁ{ﬂ ﬁﬁ%@f%pe
cartri dge |4@enshrirideRaddddediny Ib ahe Pprésérmagianticnewiieaide paniigeids plake t ape
fromtape cartridge onto a take-up spool and thereafter reverse the tape WO

03/ 015087 SPEWNUB(MEPEWB7 10 so that it is restored in the tape cartridge.
D Dresert a0 o 8 o BAGAGab) Yo T el BREE ol O
(not show)seddnsied @fivé wall yaneaigy\essenibiyof Fyudesizripdg; t he tape cartridges
in an automated system The ) )
Figlres 11(a)-11(c) show the first camming surface and groove of the
cam element used to move a tape cartridge between the extended position
and the received retracted position;
Figures 12(a)-12(c) are side views in elevation showing the cam and
drive assembly respectively corresponding to Figures 11(a)-11(c);
Figures 13(a)-13(c) show the second cam surface and groove for the
cam element used to move the tape cartridge from the intermediate retracted
state to the fully mounted state;
Figure 14 is a perspective view of the tape cariridge housing and the
tape threading assembly of the present invention;
Figure 15 is a perspective view of the threading plate of the present
invention with the threading channel shown in phantom; and
Figure 16 is a cross-sectional view taken about lines 16-16 of Figure
15.
DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENT
The present invention is directed to a tape read/write recording
assembly which is operative to receive a tape cariridge, thread the tape from
the tape cartridge around a bearing system and read/write head, iransfer the

tape from tape cartridge onto a take-up spool and thereafter reverse the tape



present invention also enconpasses the nethod of nounting and denounting a
tape cartridge by neans of the steps described and inherent in this

struct ur ewa93de®8T i bed bel ow. The present invention includes/sor/znd’ wite
recordi ng assenbly that incorporates this tape cartridge docking
apparatus. Wile the recording assenmphy may be used with an automated
library systemwherein the library systemnechanismw ||l deliver a tape to
the tape deck and partially insert it therein to define a

recei ved/ ext eimatedt pogesiored int trehaaped dertridgter sThedptdsant inwentiboc s ng
apparatus may be use in manually Ioa&ed gil)éstems. The tape cartr%geqe

docki ng apsaicHlady girected torarsawomaiod sockngRYsiam Wich 588 receMe ¢

recei ved/ A s j | AYi r t ed
position %&@Bgﬁgrfea téertg‘?r%\l}gfsawt ra(})a;‘neg (ﬁgﬁ‘gﬂg{tﬂ’ggtét%%gg“?g&a%ﬁ%f ed state
rel ati ve toounthandedeihount eéhe dape déartyidgeseirblan attemaiedasystas. antheret hod of

th t i ti th I cks the t d t ds it d '
bear | ng SHIBRATE BHEURY o885 SEREIRASEPE. Rad MG PHac AR 9Bln ont o

a take- up pRQINnting tpErbadiddd sy hithsdi ke slély @8ddriled dritPinBERIRSS | S

reversed to restore the tape into the cartridge, denount the cartridge and
move it f bismstiucturetassdesatibeddsiaw.on to the extended position. Thereafter,

o ohived Tocat I PiesarDHyertioh) FUGRR 4 FERYule Tt AR Eed bl hat ' 1O &7
cont enpl atigsbrherfats ethid tdpaanthe dddckiey dpparatug, SYShitTehe i lecohing d be

understood that tape cartridges may be nmanually inserted_ into the tape
deck. The asap@lsmayche ugedvet an abitemataskliniaps dystein yaaiein ihey flrafien

descri bed I A ; £ 1L ogur. it s t he
e company SYSte LSRR WINRIOH 1850 S $HE 1h5€ Btk B Farhdly fldort
I nvent i on thaeih¢o idelfihe e ndcaivadiexdemded eogitioh, i $Haurlehie nrgerstosaldinati te WO
03/ 015087 PCT/ US02/ 25037 11 environnents, bﬁjt that the strugcture described
herei n i s RaackingapPRaraiis AveLe tse inpmanuale iraasd. syriems, Zf'é%%% to

" en SAHESR0 ISR, BEERR G MRS el s 3 bt vei s i
f or med t heeedined/axtenuedopoditiordipéo it tapeadizgit iach feneivatiretiaictad position
and thereafter moves it from a demounted state to a mounted state relative to
the read/write recording assembly. The apparatus and method of the present
invention then picks the tape and threads it around an air bearing support
and across a read/write head so that it may be wound onto a take-up spool
internal of the tape deck. Thereafter, the process is reversed to restore the
tape into the cariridge, demount the cartridge and move it from the retracted
position to the extended position. Thereafter, the automated tape library
system can remove the tape and return it to an archived location. As noted,
although the present invention is contemplated for use with automated tape
library systems, it should be understood that tape cartridges may be
manually inserted into the tape deck.
The major structural features of the present invention are then
described with respect to the figures presented herewith as well as the
accompanying description. It should be appreciated that the present

invention may be implemented in a variety of different tape read/write



the interior of tape deck 10 through opening 16. Tape cartridge 18 i ncl udes
a cartridge handling slot 20 that is of a standard structure in the

i ndustry.woapei1sogartri dge 18 typically includes a tape ac®esaSdyaini2l
including a actuating tab 23. Wile reference is made to a read/wite
recordi ng assenbly, it should be undpfstood that such phrase may refer to
a read only assenbly, a wite only assenbly or an assenbly that performs
both read and wite functions. As is shown in Figure 2, tape deck 10

i ncl udes @nﬁ?érﬂnéﬁl%”%u?‘ﬂhathﬁb stfd&dr@dﬁsoﬂbéﬁ&féréﬁgls@ﬁleu@ﬂytsultabllech a
take-up reel, air bearings and a read/wite head are secured, as descri bed

bel ow. I\/btnrtthusgnmratw 26 al so supports a notor assembly (not shown) that

i ncl udes a toothed ' i K Tape

deck 10 arso i WOideralait 205 AfaaRRE R SR MokibidRID T2

cartri dgejslfjustfatednghd McRaibsng hgusidg 12oWith @ ﬁs@nam/em m@termga\mﬁg aal ong with

a threading notor 150, all as described, nore thoro % beI e nount ed
I

i
in this sopeeingrd farmedhiharaingeA tapricREHAYR 18Hsa Dee 'QB ear i ng
156 and 0 f S scri bed
el ow vi 115 AT AEp¢ Gk 38 hityen pefifig'ie !‘ég@%ﬁ%@@teiﬁe'"%@%%ﬁ

i ncl udes cartfitige hlandyng){sloalzo ibehisi of@ssmdafiﬂstraﬁum]m @ iadosiry.Wdpsh a t ape

Il be t d b
11 A0S R o SR 2 B
art, alt h%ghlvhﬂe 'réfePéﬁtfeefsrrﬁQde tté‘atreéd%ﬁﬁe addorbRyy aémnlﬁlgzﬁﬁﬁ@mldtlﬁ ed in

accordance W t teachings of U S Patent No. | ssued July 7,
1998 to Gamderstmréthﬁ‘t such phrasamaysreféroio a maq)patyeaﬁseimwn@ weie ol addi ti on

to these air _bearin ta ecordi ng head
42 in ordés ?'B%E’e?r ﬁ@és?ﬁghﬂﬁa{(?%ﬁ“ms%mﬁ%d%Q e oewpéétgor'% i nfor mati on
onto the tape. AENdSshdvin ﬁhﬂddﬂe@eta{ﬂéiﬂéékq@dnmd@é/a)ﬂ:’@Mrdﬁ@'QwSﬁaf 25037
12 that read/wite recording head 42 could be a wite only. head, a read

only headhcludesa ar mooindng golateadbt iwawhisbua dakeruporeslpairnbedring iNgSAd i i t e
et s TR, S0 S, e TaeHiBef ool GRCDIATa0 sisfol 11 @
As is showlpports lai sotdroassemisipihdti slwn:)&ha’slnsluqdpsra tmbtbgd maaaasmnch si de
plate 44 and a | ower panel 46 secured to si A]udes acl: “ér?d 4, tape
cartri dge @ magnet 30 as is known in the art. Tape dec Iso inc

cam assembly 40 for docking the tape cartridge 18. A tape threading guide

plate 60 and a bearing 156 along with a threading motor 150, all as described

more thoroughly below, are mounted in this structure. It should be

understood that guide plate 60, bearing 156 and motor 150 are mounted to a

pivotal sub-housing 50, also described below.

With reference to Figure 3, it may be seen that tape deck 10 includes

a plurality of air bearings 32, 34, 36 and 38 about which a tape will be trained

so that it may be engaged in a take-up spool 39. Air bearings 32, 34, 36 and

38 can be any type of air bearing known in the art, although it is preferred

that these air bearings be constructed in accordance with the teachings of

U.S. Patent No. 5,777,823, issued July 7, 1998 to Gavit, one of the inventors

for the present invention. In addition to these air bearings, tape deck 10

includes a read/write recording head 42 in order to retrieve information from

the tape or record information onto the tape. Thus, it should be understood



18 is shown in the received/ extended position with cartridge 18 positioned
and supported between side plate 44 and side plate 84 of drive and cam
assenbl y w0.030a87 cartridge 18 is al so shown, in phant om PCAR/USh®25037
received/retracted state although it remains denounted fromthe toothed
drive 28 and magnet 30. The received/ gxtended position is also shown in
Figure 5 where it can be seen that taﬁ% cartridge 18 is received in a bay
formed by pivoting sub-frane 50 but is extended outwardly fromthe

recei vi ”gthé’[ahégdﬁﬁ‘it@re%bfdﬁn%%d‘ BATRURD bbSa WRBNoMY Hedd)ad réad ohiydge 18 i's

in a denounted state w ub-tfranme 50 being oriented at a small acute
angl e "a" heai or a esgordingtheachiahoeuldperfiarmdinth sead andmwitatfungfionsat e 26.

Threadi ng gui de,,.plate 60 is unted to sub-f 0 . i

Li kewi se, dri v@'gﬁdeteéﬁpce_agyaﬂgpy 2 yalt s4’stggﬁr£é%q®§est}?/f$§r@v@bﬁﬁf nmeans of
SCrews 52 reddlyéd BUl Geounted statéﬁﬂnintth@tmé@ﬂmgcaﬁerm@Ig@f1@pé1asclb¢e.n noved
into the received/retracted position and sub-frame 50 has npved cartridge

18 fr 031 t mhia@nh@wmiédhiglﬁg@re, cartridge t8us seppeiied by myeqns el sisie Maleng
Do ) . . Ay
escr | bed HorEATHE U Solif 16 5o AP In BlgHE Staddicalug o0

and retrag gdsheen tin RS raseivetlextended pesidore avithr cargédde8 1Bepositondche
demounted state and the nounted state, a | ve, and carfn_ ssenbly 40 is
i

d
provi ded, aiel SyRAs@dabBleenTRide BLieAf) §nd 5105, plate g (Ve £8"M and 8.
In these a%@bb{t})ﬁ/s 40t R eb%aﬁﬁﬂg?t gt isd%s\be shrtam T’rﬁa‘?ﬁ@rh)’ ifOtHencl udes a

gear box I'ch mount's 'a cam el enent and an anndl ar gear 74 on an
axi al pi nred@éivedirgirattec | staenalii8uglalit cerahimandemoBintad dragn thacloathead a fir st

foll 80 fi 1 that is. ially therewith and
That  pr of Gebve SHaRaAGNS! 89 coik FEraRLPXBO0SA RsDIAHG S PROSPSTIE " ocar od
on a Comd’r‘g Q%?%ré%?:aﬁcﬂé lé%%’t%@?ﬁ%&e égmts%@@ 19 isPPudeividd s afhayger 81.

Pawl co ate 84 nounts to gear rotatably secure axial pin
76 bet weerioitmesd by givoiegmub-frame Fcbuirie estended|asriwardly fropathenigceiingh annul ar

90" paw BB S10TE: 4055 st HEN 0 s SBaw o1l el ¥ B & e o
Ie{lgage fi REggiouhted attde viBsWefrah® 58 Belripbridriedd pt sidall acattgaggie a’hger 82.
with respect to the horizontal surface of mounting plate 26. Threading guide
plate 60 is mounted to sub-frame 50 by screws 62. Likewise, drive and cam
assembly 40 is secured to sub-frame 50 by means of screws 52. In Figure 6,
it is seen that tape cartridge 18 has been moved into the received/retracted
position and sub-frame 50 has moved cartridge 18 from the demounted state
to the mounted state by virtue of being pivoted with respect to mounting plate
26 about hinge 54 in the manner described below.
In order to move tape cartridge 18 between the extended and
retracted positions as well as to move cartridge 18 between the demounted
state and the mounted state, a drive and cam assembly 40 is provided, as
noted above. This assembly is best shown in Figures 7 and 8. In these
figures, it may be seen that drive and cam assembly 40 includes a gear box
70 which mounts a cam element 72 and an annular gear 74 on an axial pin
76. A pawl element 78 (also shown in Figure 9) includes a first cam follower
80 at one end and a finger 81 that is coaxially therewith and that projects

oppositely of cam follower 80. A second finger 82 is located on a common



shoul d be understood that finger 81 is entirely contained within slot 88
and does not project therefrom However, finger 82 is dinensioned

suf fi ci erwDyw3®6508T hat a portion thereof projects from sl oPCIWUSO2308Her to
engage cartridge handling slot 20 of cartridge 18 to nove tape cartridge
18 between the extended and retract e%positions. GQuide slot 90 has a first
|l eg portion 89 in which finger 82 noves when engagi ng and di sengagi ng t he
handling slot 20 of cartridge 18. Guide slot 90 has a second | eg portion

91 in whi giid bNpawl B2 as TPges sAhePawiasdnt)l prRe 184 MBolmead RednRT70 te
advanced position and the w thdrawn position, as described bel ow. The

nmechani calroigitakly repcofe @xialrpingéd 1eityeenceearings 88t anHdaus fecureCAgEt ed

positions | i ' ' a worm

ear 04 A EE22RaI0RH LA TERP B 72 fiplutedSHERétop Bl 13w Rt

suppor t ed 78ofahs vatbtioO6F gdeatboxs70.ot at ably journaled in gear box 70 and is

| inked to notor_92 by neans of drive head 98. I?ot ati@%tan shaf { Qg) and worm
13| QREAYVEr

gear 94 operat é’sawlocqrﬁljt%?ﬁ&atﬁn%ﬂa?lue@%ra gantiolgsloh §8 secur ed
Chert . EhecbgT5kers| 4 8 oBABT U P oy 2adilod 1 W gioiiterSomy best be

seen in Fig It may at c 2
i ncl udes a&hbulcsbe amuecsieod that filhgdr 8t entirely0Oortiaihesl withimedlot 88pament or

di sk ti 102 that, | f slightl al | di t t I, ti 100
S0 as 1 o REEH PRIy HidvevRsalinge a5 epEonrd SLfOSITIS: ai sk
sections 1Q& éﬂﬁo&i% e dfopFBIELts &9 3lok Yoot br@de tanidiRfe waitiidgdoul der

t
104 providing ah annul ar seat "for annular gear 74. Annular gear 74 may be
secur ed i maskbog delet 204ofbgartddgs 1B tegnovertepe caBidga t18r hatweas yhe of

course, cam el nt , 72 and_ annul ar ar. 74 ¢ f S} e WO
031 015057 e b ey PaSHtaRe. “Foe ToER0 b8 4 BT BRLRERRSH has tuo
cam f aces,wHch ifihgér 82Mmdasewhadf &rigagidand disedgagingr theuidmitiagaflotf 20 st di sk
section 100 and a second cam surface 110 forned on _the exposed face of

second di $k cesEitper 81 dRuiderriot Ry bas @ sesonddpa Pegian P de wiich fiagen -
eceLved, BB Rfedb B Eafel ™ BB RIS HREAR Rk g e oFe!
t hese Fi gwitrirawnipositiod, asdesorived below.
The mechanical driving of cartridge 18 between the extended and
retracted positions is accomplished by means of a drive motor 92 that drives
a worm gear 94 that engages annular gear 74. To this end, worm gear 94 is
supported on a shaft 96 that is rotatably journaled in gear box 70 and is
linked to motor 92 by means of drive head 98. Rotation of shaft 96 and worm
gear 94 operates to rotate annular gear 74 and thus cam element 72 secured
thereto.
The construction of cam element 72 and annular gear 74 may best be
seen in Figures 8 and 10. Here, it may be seen that cam element 72
includes a first component or disk section 100 and a second component or
disk section 102 that is of slightly smaller diameter than disk section 100 so
as to form an annular shoulder 104. It should be understood that disk
sections 100 and 102 are formed integrally with one another with shoulder
104 providing an annular seat for annular gear 74. Annular gear 74 may be
secured in shoulder 104 by means of set screws 106. Alternatively, of
course, cam element 72 and annular gear 74 can be formed as a single



gear 94 act to drive camelenent 72 in a counterclockw se direction shown
by arrow "A". In Figure 11(a), it nay be seen that camfollower pin 80 is
di sposed wp 0a0l8&1 section of the canmi ng groove 112 defi med/usy2/moweked
portion 113. Finger 81 extending into but not conpletely through slot 88,
as is shown in Figure 12(a). Here, ahkgo, finger 82 is located in vertical
section 91 of slot 90 and is positioned at the | owernost point thereof. As
not ed above, finger 82 extends through slot 90 and protrudes outwardly

t her ef rompiéhe. bekeitbeaévdritecamvelemesit 72dsad tvwancam faees) adirstsearhiface 89 of
slot 90 finger 82 is noved so that a car,tridge maé be inserted into and
renoved friéR loi@ed[n dre ouigpsugaer of dirstyfhisk sehtien 180, antha $e5pBA G ri dge i s
in the ori [ ' Ei df@? nment 72 is
rotated asggﬁava&‘égpe@g%?é’?gp%ﬁﬁgg‘? f/la% | Ve eggees %‘%‘8@ fpéte'he di rection of
arrow "A", pawiThe eroement 8f papecaritidge H8 o theareceivedrextendedystate 12( b) .

Wh t hi i 2 dly i tical . ' 8 f slot
e 68 e BB P T e R R e o °
Cont | nued Figldl Pap(e(c) aer PA(ATERLY. It WLdLPRiIRGS, dRBICAes: RAUoMVES cam

el ement int® the poSition shown'in Figure 11 . Du_rlng thi's notion,
finger 81 geawdék! ael ioudiiveacamrslementotdyin depuatarclackwiseedipestionosh®®n of sl ot

88 after ich it.poves-in a ljinear portion 8 her eqf,, Movenept .of pin 81
'h the i St A onTnbiebes JRF of rBikbepiben st SBIT Soodi BBCRRA por tf on

113 of camigisseieinlddoad lse6hidh tdh@Re Bathmirg gradvieC 2definel | bys febkadn 114 of

cam groove 112 for about three hundred an twenty degreesm(i320) of

rotation. PRUemad dolrieget & exiending vto butiseicamplgtaly Bwough siad B8, €6nipl et el y

| he J : ' | Of , : | |
move car t a0 Mg pusnl4GE"  Herk b hdh 2 s ditedh BRuRR abcticrP Y
corr esponas siétr@nand i$ pesitionedranthed fovrErmost Ipeirg ntheifeof. mMAsheotedvaitned VO

03/ 015087 ,PCT/ US02/ 25037, 15 position shown in Figure 12(a) to the
wi t hdr awn fip88r 820 aXteRgRrthiqval glot €0 apdgyrotrygles, quiwardly, derglronh tBY Fi gur e

ot o’ GRS PSRN OR v IRLINERORI S QGkaaT Rl
forms a | inndvedyse ltkratentartridgeentayrive deytediinto arsdiberhoeed frotn Hredbagpioh frane
24 for r eltg[t)é \égle%PWhennﬁ]tsie?tre]d, ’%aerrt]afpglcla?tvr\%bel?si %’}1 the orientation shown in

Figure 5. However, when cam element 72 is rotated a few degrees

(approximately five degrees (5°) in the direction of arrow “A”, pawl element

78 pivots to the position shown in Figure 12(b). When this occurs, finger 82

moves upwardly in vertical portion 89 of slot 90. When this occurs, finger 82

moves into cartridge handling slot 20. Continued rotation over approximately

two hundred degrees (200°) moves cam element into the position shown in

Figure 11(c). During this motion, finger 81 moves through a first ninety

degrees actuate portion 85 of slot 88 after which it moves in a linear portion

87 thereof. Movement of pin 81 in the linear portion moves cam follower pin

80 out of the hooked portion 113 of cam groove 112. It can then dwell in

circular dwell section 114 of cam groove 112 for about three hundred and

twenty degrees (320°) of rotation. Furthermore, this rotation causes finger 82

to move completely along the length of horizontal portion 91 of slot 90 so as

to completely move cartridge 18 from the extended to the retracted position.

This corresponds, then to the movement of pawl element form the advanced



120 includes a post 122 which extends through slot 124 in gear box 70 so as
to engage second cam groove 116 forned in second camsurface 110 of cam
el enent AZO oRot1z87 on of cam el ement 72 as described with PeTAS02/23087 arrow
"A" of Figures 11(a)-11(c) will cause a clockw se rotation of cam el enent
72 when in the views depicted in Figuggs 13(a)-13(c). Cockwi se rotation
in the direction of arrow "B" through approximately one hundred eighty
degrees (180), which corresponds to the rotation in Figures 11(a)- 11(c)

provi des @odittdn shownpiasFiglizd 1i2ta)atd ithies twithidvawh epgeitidri ghowh7inoFigseeond cam
groove 116. This corresponds to rotation shown in Figure 12(a) noving to
t he positi1@r(C)shown in Figure 12(b). During the next ninety degrees of

rotation 1n thaviih'@fdrbAle Aol (P Piguf 8, RPftayXe r@ggﬁgpgﬂyé%cbhaec%rmsection

118 of cam groove 0 U post 'S no inward wth
respect t dolloweérapinomad isxmeunit&l bywncunting eqlatec26 sgait ris rigidly guppertéd and 7,
It may be reci ated that, .si second cam fol |l ower pinp 1201 unt ed
gty t R GaTbllRReseit 186 Tofied Haking sigmett TurBeBanEant B vot | ng
sub-frane . frApe5Pand AfaiRfrantt 24 forrahitivapidsBPMdiYn A T ORI IR0 move
downwardly to pivot sub-franme 50 into the nounted state shown in Figure 6
duri ng t hilRingkidesdepgesict?q @bich axtends drough siph124 in geear bax70isyas 18 whi ch

is nowin,the received/retracted ition.i. ted state
Lo 5 mound@cseREG SEFaNh AT BIotegRE8 SolrB8 R AERVEE A RMAE IO 5 This
cor r espondgink @IdenPPs! Ro@tios ¥Ncam eméhion2 els dedribed Wit fespet tot may be
appreciated that further rotation of camelenent 72 provides an

appr oxi matésrayme AiuaiFéguraadl Hieyfid (€) willycause (a sugckywige | rolgtion of @t t he

novenent 22 1.0 draqv. rtd 1 O 1 3/ 015087
PCT/ US02/ %g%@%ﬁ{ Z(]? 6@? ﬁ 'irqetﬁ gr@%@g &aé aclp[(rnidt]1 é @gghﬁﬁ%{%@(&t héﬁ %‘f%% degree
rotati on abtatiom ireltieereditectian vdfi atrowatBe throbgh rapErorintately end-Hurahed50 from

the denpunted to the upted .state takes u pr oxj mat e ni nety degrees
(90) of &*%ht&ffd%gf@ﬁﬁt@%9§r Whieh £OHresPoRGSNt rtggvf@taﬂ!@ﬁ'. InT ,fe%t”i/%)é

o b oo, BOE) YOOPIG O AR (70 AR ORR £ B aeongach o
degrees ( 180) godove 116. This corresponds to rotation shown in Figure 12(a) moving
to the position shown in Figure 12(b). During the next ninety degrees of
rotation in the direction of arrow “B”, post 92 moves along linear section 118
of cam groove 116 so that post 22 is moved radially inward with respect to
rotational axis “R”.
With reference again to Figures 6 and 7, it may be appreciated that,
since second cam follower pin 120 is mounted rigidly to mounting plate 26
and since gear box 70 is secured to pivoting sub-frame 50, gear box 70 of
drive and cam assembly 40 is forced to move downwardly to pivot sub-frame
50 into the mounted state shown in Figure 6 during this ninety degrees (90°)
of rotation. Thus, tape cartridge 18 which is now in the received/retracted
position is moved from a demounted state to a mounted state wherein it
engages tooth drive 28 and magnet 30. This corresponds to the post and
cam orientation of Figure 13(c), and it may be appreciated that further
rotation of cam element 72 provides an approximate one hundred and eighty
degrees (180°) dwell by virtue of the movement of post 122 in groove portion

119 of cam groove 116.



dwel | upon the further driving of camelenent 72 by notor 92. This dwell
time can be used to provide structure (not shown) for picking the |ead end
of the twpesjonsosartri dge 18 for threadi ng. Reversing not ®CTARLZWIES t he
denmounti ng and extension of cartridge 18 by reversing the procedure

descri bed above. First, sub-franme 50 i noved fromthe nmounted state shown
in Figure 6 to the denbunted state shown in Figure 5 by the relative
novenent of post 122 in camgroove portion 118 that forces gear box 70

away from nountWitp referérceGgaihiio Figure el@Ke), the nimedy degreeotdtidpt ofwanbet ween
tape cartridge 18 _and magnet 30 so that cartridge 18 denpunted but
retract ed 8¢MANh EbWhicihecayses clift | mouamenbt at i b-framendd dirmsdh&li rect i on

i gur o Cogaiteifo e MRS SATIAIRL UG st RSN hhOG AeBE Y 07, PUOY
i et 1ot g s v
Fecel ved! 36 SNIRBOAD-Ermar Snta P MERGERLSES F4cTeCar Foovst 11 20, A
this poi nigndt fpg pf?@\?i@:ié'%gﬁ?%r%xﬁ'ﬁé’teb&e hﬁﬁ@r‘é%ldaﬁﬂ %ﬁt@%@?ﬁ%{gﬁ’)egf’r

exanpl e, by an automate rary system Wil e the abov
st ruct ur e datdllowgor dhe tfighen deving tof afann sementii7@r byl geotds 9Ret Weisndwélk

recei ved/ ext ended position and the. received/ retracted sitipn as.well as
the denpuiltisicas hecosahie RV furecFar BRONDS HGbRne R IALERG ot het ¢ he
t ape fromtﬁ@mp@p\eca}mdgi@i T forifrdagirigir eaded around the read/wite assenbly
onto take-up spool 39. This is acconplished by neans of a notor 150, shown

in Figures 2 arfeveAsinginetodSRwasisas dhe derwunting andrextensionof aadidge oop bel t

i th mound EngYSTOERIEe " Bl Bt 8% ARk Vo rhliBiome 99 %" O
PCT/ US02/ 25600 frbi tive mremstedf statessticim 10 Figoret Balo $iel Hambanieensiagni ng on
belt 154 nmay be. provided by bearing surfaces 160 and 162. Belt 154 extends

t hrough a ShPWnelifigHrenanhiethe 7eladiveviRovemenbef AStn132 ducam 9ropvs ei n
t hr eadi : | i i i 6Gy: AS
Shown | n POTIAE 95, il foRbdP g8aC BERTAL ey PR Wb pRIE 28 O dhict | 5

recei ve abeceaks tgemaigeetic atiractioni dtween taps zacteidhe 48 and heagnet G0aga on

desi gnate "X . in_ channel . )
519 qhe?’tscartndgle 1% c?emounted but retracted within sub-frame 50. Continued

rotation in the reverse direction then causes pawl 78 to move sequentially

from the withdrawn position shown in Figure 12(c), through the position
shown in Figure 12(b) and finally to the advanced position shown in Figure
12(a). During this movement, finger 82 moves tape cariridge 18 from the
received/retracted state to the received/extended state and finally
disengages finger 82 from slot 20. At this point, tape cartridge 18 can be
removed from tape deck 10, for example, by an automated library system.
While the above-described structure allows for the movement of tape
cartridge 18 between the received/extended position and the
received/retracted position as well as the demounted state and the mounted
state, it is still necessary that the tape from the tape cartridge 18 be threaded
around the read/write assembly onto take-up spool 39. This is accomplished
by means of a motor 150, shown in Figures 2 and 14 which drives a sprocket
152 and a continuous loop belt 154. Belt 154 extends across a lubricious
bearing 156 that is provided with mounting slot 158 to secure to sub-frame 50



170 around the perinmeter of guide plate 60 to termnate at a radially
interior location "Y' adjacent the hub of take-up spool 39. Carriage piece
172 i nclwoes/oa08el ongated arm 174 extendi ng therefrom w PTArSN/25047 adapt ed
to engage the standard threading piece on the end of the tape in tape
cartridge 18, as is known in the arty-Accordingly, it should be

appreci ated that, after the nounting of tape <cartridge 18, notor 150 may
be activated to rotate sprocket 152 so that the end of the tape is

threaded ayoHBENSIdF HeRFéWIB(380 tR4t SlNEAIHE t@ﬁéi@hid?bﬁfbélt 164 mapbeaded
across read/wite head 42 and around air beari ng 8 where the end of the

tape is tpeovided dycbearting swifasagatfith andt h62.neBalin1 &f extandsuiiray@b@ 39. The

tape medi ym may be, 1 t Ll e LpAf | | Sy

tr ot or r SireRggr Enaifl, 1 ARRRR: B BRaRer My’ (3 PERIA Mheeting 4,
After conphghndM T fori@ 4 S&penting patheinkguidd pldta®o. iAs isnsiowndindfijuef  spool

32 and the end of the tape is then reversed through, threadi ng channel 170

and el ed8ethrapdingahanngyé0 isguifp piata &0 is$izad 19 relpiyeR eEI89P PGS ad end

of the ta i ' e odabt | anyp a smal |
ape accodd 2dyERafag Hebeadici e stalt (bl AeplorfEr 3Ro0Y th THRARR) = Sntro
pl at e 84 iFOoproundeHewdrimetes ohblidefplateg0 2@ t¢imigatecat 9, radigly inig(ie) ) t hat
engages tab 23 op the door 21 when,  cartridge i's ooved fromt

recei ved/ &0a8RBed"'s adiacent t%ﬁeh% @éé@%‘%ﬂ’/pr ég?gé%@d s‘f%f'@gel‘?'e%y{]% so be
appr eci at ieﬂégﬁ‘q y h&inB! thefettdrni wiltamed 74aldaptéwy 54 to
nmounting p zlil%(g@éz%ﬁarll %ﬁ@?@oﬁ?’ﬁghﬁ@t e826 I's mechani cal | ?Im i nterl ocked
to sub-fr amgage thy standasd thesdingieengaghaenshol bledapatin tape eariridge

di sengageggnt of cam el %nh 72 by post 120 will permt sub-frame 50 to be
WO 03/ 015087 2PETKURAMD B EW3aT 18 pivoted 90 degrees with respect to mounting

plate 26. Such micvediably, ROMRIRD be REpRSAatdd it NAfesmie MAUASNPDLf tagee deck 10
for purposes of nmainténance. The present invention is also directed to a

met hod of cadtidged &rdotoddisbumes deaactiveted ig rotatR)sPskehi a2 $9 that Hie medi um
gpgg egsir ﬁ%%@&fbbg tape RO PL DL PEREAR Y bedhnys™S8, Mo i e difeh Wifcr?fiYs Of the
threaded across read/write head 42 and around air bearing 38 where the end
of the tape is then advanced to and engaged with the hub of take-up spool
39. The tape medium may be then wound onto spool 39 while information is
transferred to or read from the tape as it passes over read/write head 42.
After completion of the read/write task, the tape is unwound off of spool 32
and the end of the tape is then reversed through threading channel 170 and
release tape cartridge 18.
In order to initially access the lead end of the tape in tape cartridge 18,
it is usually necessary to open a small tape access door 21 on the edge of
cartridge 18. To this end, pawl control plate 84 is provided with a small
flange 22 (Figures 9,12(a)-12(c)) that engages tab 23 on the door 21 when
cartridge 18 is moved from the received/extended state to the
received/retracted state.
It may also be appreciated that since sub-frame 50 is pivotally secured
at hinge 54 to mounting plate 26 and since mounting plate 26 is mechanically
interlocked to sub-frame 50 by way of post 120 engaging cam element 72 the
disengagement of cam element 72 by post 120 will permit sub-frame 50 to be



I nherent in the above described structure. Broadly, though, the nethod of
this invention includes inserting the tape cartridge into a bay formed on
the sub-wpas®iiBat is pivotally secured to the main franmeCofusohesos?
read/ wite recording assenbly to define a received/ extended state for the
tape cartridge. The nethod includes §ge step of engaging the tape
cartridge and advancing it fromthe recei ved/ extended state to a
received/retracted state. The sub-franme is then pivoted relative to the
mai n frampivotedn 80 f degrteegosiithi oespech ta semotithgplatei @6. t oSoav eivdtal t ape

cartridge froma denounted, state into . a unt e tate.relative to_the
read/ wri t MOEREH ﬁ6p9§%%ﬂﬁﬁy'.nttefﬁ@| Pape Oﬂgﬁlﬁ’%ngﬁ’ék ﬁl@eﬁora@\‘z‘ﬁ?ﬂ,sgé Phr ough
the read/ waihenagear di ng apparatus to performa read/wite function

thereon. After performng the read/wite function, the tape nediumis
restored i n thdheapresent invardion i$halsa ulirectethto ias metinech gbimotrdddfarem t he

second posjtion.to the first.position.to denount and ve the, tape
cartr dge eamisd 4 s Aricler SottBRind & Fgh adlim oM@ SHATRC! udes
the step %c@dwssganbge TRBEMEMOH hEg Snéll@E Yot 1HRCSI0cESEinG stasd ed.
position to the received/ extended position and “di sengagi ng and renovi ng

the tape dHiarendietie shrvedasaybed sirnetuseh-Broagly, theden dihegngthachef present

i nventi on d i he ,d . ntd cul ar it | rected to
e oxenpt1s o FERlde3oAsYnG (A8 Epe CaRtiBhe Thucha eyt Rl e e
appr eci at edb-ftamegihat tibapivotmlypsesead tontrentrmain fraimalesffi hed rdnd/ivfite
followng claips construed in |jght of the prior art so that nodifications

or change$eGRIfiNGe aragElly %edeg'b@gnﬁ‘l dpgeivpeisaiandads hater fer theelan _
T R SR R e s TR
to recei vadaamcaipg.it:fiom mhgeeeniubd/miemie@lsdatdammeceiaédi’reieerdted ditter el ati ve
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(B) a pawko gl Bl pdsHiottd thovelthe Shpd BxutriGds iRfh Bl héisted stseanth

a mounted state relative to the read/write recording assembly. The tape

medium is then advanced through the read/write recording apparatus to

perform a read/write function thereon. After performing the read/write

function, the tape medium is restored in the tape cartridge. The sub-frame is

then pivoted from the second position to the first position to demount and

move the tape cartridge into the received/retracted position. The method

then includes the step of advancing the tape cartridge from the

received/retracted position to the received/extended position and

disengaging and removing the tape cartridge from the bay of the sub-frame.

Accordingly, the present invention has been described with some

degree of particularity directed to the exemplary embodiments of the present

invention. It should be appreciated, though, that the present invention is

defined by the following claims construed in light of the prior art so that

modifications or changes may be made to the exemplary embodiments of the

present invention without departing from the inventive concepts contained

herein.



pawl end portion opposite said first pawl end portion and novabl e between
an advanced position and a withdrawn position, said first paw end portion
adapt ed twoanpatye’ and di sengage sai d tape cartridge when Pa&TdA/SOAR®3I7
cartridge is in the received/ extended position and said pawl elenent is in
the advanced position; (C a cam assggbly engagi ng said second end portion
of said pawl elenent, said cam assenbly operative upon being driven in a
first node to nove said paw elenment fromthe advanced position to the

wi t hdr awn Wpadaimon thereby to nove the cartridge fromthe

recei ved/ ext ended pgﬁi tion to a received/retracted position and further
operative to advancdPPHdNg ARPArAYE onRefatve, tageReve atlape sailriglgevando said

tape read/whiki€aRd SRR ' a p [ j riven in
a second node t%ﬁérmve Jt)lﬁmeJt §éc‘g(rj%§r?@§g %r?%n%‘wt ﬁ%%m;a nt éééé‘(gygft?&e a?%%@gy’j
denount ed wnapresimgl ative to said tape read/wite assenbly and further

SBinnced. posi IBR R Pabyelru e SRkt B i s GBS b et 2 11
recei ved/ ratsigsd/Rskt it bhSHi .ecei ved/ extended position; and (D) a
5164 RSt R S8 drPtHEETOF;

drive operative to actuate said cam assenbly selectively in the first and
second nodes. 4B) Dockbay! egreenitineludinga fistgpavd eridapertionviret @iseceadd cam

assenbly incl t . el.e t aid.drive operative in the
firer moden! SHGF pBaloft BRI SREIEHPRH' end Brtiorlfl BP%ah vt ang 1 n
the secondhn Havnded Positien s@idlacaith@h@iepdsitioh,dssi@ Gree paideharpdhitigct i on
oppositely of the first angular direction. WO 03/015037 PCT/ US02/ 25037 20

3. Docki ndgpRt 40usngegeranthglisengags saidl nre csartridged when seickiepe ha; a
o f rart re . o
bor £1 onofLce 8 i e A SaRLAAT GsGH B I BT QBB BT 00 and

engagi ng tduvadoed pogitioam gr oove. 4. Docki ng apparatus according to claim3
wherein said dgél;nl ng cam r(ﬁgﬁe has a | oad sectjon and a docki ng dwel |
section, said fPRBRTSCIEYY 8NERIING Spiese eRd PosiPAf $3id PaE paw

el ement | $@HYANGREN cam assembly operative upon being driven in a first mode to
move said pawl element from the advanced position to the withdrawn
position thereby to move the cartridge from the received/extended position to
a received/retracted position and further operative to advance the cartridge
into a mounted state relative to said tape read/write assembly, said cam
assembly operative upon being driven in a second mode to move the
cartridge from the mounted state into a demounted state relative to said tape
read/write assembly and further operative to move said pawl element from
the withdrawn position to the advanced position thereby to move the
cartridge from the received/retracted position to the received/extended
position; and

(D) a drive operative to actuate said cam assembly selectively in
the first and second modes.

2. Docking apparatus according to claim 1 wherein said cam
assembly includes a rotatable cam element, said drive operative in the first
mode to drive said cam element in a first angular direction and in the second
mode to drive said cam element in a second angular direction oppositely of
the first angular direction.



bet ween the advanced and wi t hdrawn positions. 5. Docking apparatus
according to claim3 wherein said cam elenent has a second surface with a
nount i ng warmsgrmeve formed therein, and including a |inkPeramsentsogngagi ng
said nounting cam groove and operative to nove the tape cartridge between
the nmounted and denounted states. 6. ogocking apparatus according to claim
5 wherein said nounting cam groove has a nounting dwell section and a
nounting section, said link nenber residing in said nounting dwell section
when sai d pawl I endpocking apperdiuse teemdinghéo aclaiamc2 dvbedimi daid razawn

itions. 7. king.. t ding to claim2 wherei i d
esenbly i HEMGHEEAS DM SLBIRPoV 1o Hace R GHORYS (OmOGINaTY T
el ement @cbhdr@?ﬁﬁoh@h%i&%ﬂ%@%ﬁﬂirﬁﬁgigq %“c%dfoﬂg\ﬁe?"’bfspgé%

position. 8. Docking apparatus according to m 7 whereln sa
control pltaeeonanchengagieg thedocking cam gpevet i ve to engage said first end

ortion of said pa Lement _and a control slot fhat isS operative to
gngage sai d séﬁond\&% '%FPP@F&U? 358?@%%\1}9 CL?'%%%%G@!“ %@aﬂ%'%par at us
accor di ng dapn (drabve hadhel fdat secoaadd scdebRRy bwell usiesion, fddidtcalt nger

t hat engag%es the guide slot and a second fi ndgner that engages the control
sl ot. 10. Tewemessigipariatihe wagosestion while |saidnpaviieleaient daiativenced i dge

has a hand|/d ' | oof | I sized to extend through the
gui de sl (C)Htét\g%%ﬁi@ %g?ﬁ%{/é@%gvgég%pgﬁg%gage t he handling slot on said
cartridge. WO &3/ 013M&KirkCEHPpS0AIUB5880rdRY id cldatld ngharrrsaidisaascor di ng
to claim éﬂev\herel n the guide slot has a first |leg portion and a second

| eg porti &eMERY Bag i secandhgwfasRwith MeUNteg qar wropwe; fersred Hiereinen sai d
[ o an" 280, RIS OUS0ASRERC Al SENSRGRTERS it i AL 1,
el emrent nopesativet itemovehibeddpa rezetlidgpdsstiveen thednbbated ahd dewountdd act ed
posi ti on. staZtés.DOCki ng apparatus according to claim7 wherein said cartridge
6. Docking apparatus according to claim 5 wherein said mounting
cam groove has a mounting dwell section and a mounting section, said link
member residing in said mounting dwell section when said pawl element is
moved between the advanced and withdrawn positions.
7. Docking apparatus according to claim 2 wherein said cam
assembly includes a pawl control plate operative to control said pawl element
as it moves between the advanced position and the withdrawn position.
8. Docking apparatus according to claim 7 wherein said paw!
control plate has a guide slot that is operative to engage said first end portion
of said pawl element and a control slot that is operative to engage said
second end portion of said pawl element.
9. Docking apparatus according to claim 8 wherein said pawl
element includes a first finger that engages the guide slot and a second
finger that engages the control slot.
10.  Docking apparatus according to claim 9 wherein said cartridge
has a handling slof, said first finger being sized to extend through the guide
slot and selectively engage and disengage the handling slot on said
cartridge.



i ncludes a tape access door, said pawl control plate including a flange
positioned to engage and open said tape access door when said cartridge
noves fr owotohe13oerei ved/ ext ended position to the recei vedPCatusay2iong?
position. 13. Docking apparatus operative to receive a tape cartridge and
mount and denount said cartridge relabyve to a tape read/wite assenbly,
conprising: (A) a main frane for said tape read/ wite assenbly; (B) a
subframe pivotally secured to said main frane and novable between a first
position to defiilne @Dabkinyappdratisibecdrdingsaidiint 80 wHalem Bduids siepnd
position to dehi ne a mounted state fi?rgasai d car,tri,dge, sai d subfrane

i ncl udi ng 2SSt IRE BALTIORANRA 8Fecend drepoidionasaid firpkfiinger pvige inthe define a
recei ved/ d bt i her:af @rat e j in first
banl end et iah Bogent 1@ 16Ai8, Pt igbel MBUCs ST Bhosgemd end L1
end porti clisengdgenen| withehaebandlimg sldv amde daidofirst i fimgeanthoing trhthieawn
position, said fi rstgtgaw{ ortion  adapted to, engage and di sengage said

d
tape cart FP4gad wpRRosleny V‘f@g’bsg@aﬁ’?"t‘”i glgmand moves, bepvieqn (ke AdypRGRIE

posi tion gditipal thdoigl withtBRM retrdicidd fdiionadvanced position; (D) a linking
el ement associated with said main frame and said subfrane; (E) a cam
assenbl y adapt d@-t o Dagkind appatatug accardimgdtoseiaiond wherkis saiticamiddgedi ng WO

03/ 015087 02/ 3 a_f.,rst cam.c nent engagi ng said second
end porti E](rff:i{()(:{ﬁséi %Bgaéfcgeﬁ%e%hf’, sald; RAY pegtr @W%%%B’Haﬁﬁgap&?'%&q ve when
sai d cam pesitioidd to endagy eind SpéMeald fape aREsIdIFWRes3afl Banliqg ement
fromthe advanced position to the withdrawn position, said first” cam
conmponent M&yes afovt thigefesaivedexiandese mositions tar ithen receivardratectastt node t o
nove said ﬁé}%n el ement fromthe wi thdrawn position to the advanced
position P ereby to nove the cartridge fromthe received/retracted
position to thd3.refmickid epparxies opesativeott rétdlve a tape cartridge and

mount and demount said cartridge relative to a tape read/write assembly,

comprising:
(A) a main frame for said tape read/write assembly;
(B) a subframe pivotally secured to said main frame and

movable between a first position to define a demounted state for said
cartridge and a second position to define a mounted state for said cartridge,
said subframe including a docking bay adapted to receive said tape cartridge
to define a received/extended position therefor;

(C) a pawl element including a first pawl end portion and a second
pawl end portion opposite said first pawl end portion and movable between
an advanced position and a withdrawn position, said first pawl end portion
adapted to engage and disengage said tape cartridge when said tape
cartridge is in the received/extended position and said pawl element is in the
advanced position;

(D) a linking element associated with said main frame and said
subframe;

(E) a cam assembly adapted to be driven in first and second
modes and including



(2) a second cam conponent engaging said link elenent, said second cam

conponent operative when said camassenbly is driven in the first node to
nove sai aowouwbhrm8e fromthe first position to the second PE®4iSN2/2303T her eby
to define a nounted state for said cartridge, said first cam conponent

operative when said cam assenbly is dwhbven in the second node to nove said
subfranme fromthe second position to t2e first position thereby to define
a dermounted state for said cartridge; and (E) a drive operative to actuate

sai d cam assenbly sqlipcti gefiysti gant fwnipdriint aengagiagneaiP egond4endPocki ng
appar atus acgordi % to clajm 13 wherein said cam assenbly includes a
r ot at abl e RAHPRICE gaist Pawhelempnty saig fepheamecampenantiopesativeyien sRidir i ve

sai d cam eﬁ’ﬁ%@é?rﬁeﬁl msfd'rrvéh iﬁnﬂalnggt rﬁesaéf&; h@ﬁ}egéﬁq 'gamh %f*erﬁ&&gr@ng de to

drive said came In a second angul ar direc N opposr t t he
first angudvandedepesibon tb5thdogikidrgwappaesition,s saitt dirsli mam cophgorent 4
wherein said cam elenent has a fb{bjt .sar,f ace V\g'.lth a docki ng cam groove
formed t héR&EAIVE KEeN3RId e APSERIYY & deyer 4 dhe SRCoBAJRRAE tPHBPYRII ng a
camfollo | o PEARY I Jitione i %@Pg 16.
Docki ng a}éﬁétorI ;Htaﬁ\gogg@grrg!ﬁ%rﬁt ghe?pgtlh% 15 \ﬂ%%lrtrgithntésigﬁg %(gvm e eprgén}y&has a
second surthawbywia maverthe canigdgenfrogmothee réceivestirettastad mositioa b Itheki ng

el enent e i t he unt i.ng .cam groove whereby rotation of said cam
el ement pir}gggiﬁg/g?(genrqgarpqsr“ﬁ%eagﬁd said subframe with respect to one
anot her. WO 03/ 01508Z) PCH ¥888/dT@aT cormpohént BRghbMg 8aRRNIM erAgMor ding to

claim 13 wherein said cam assenbly includes a paw “control plate operative
t o cont r olsaipecendwam) earapeneniopearating when itk eamt agsexabiyirie ddvendi t i on and

t he wit hdr, - Rositi.an. ' rat us or di..n o,claiml7 wherein
said paw tﬁ%\’g'rr\ r@lotdglo@t @%ﬁgsﬁagﬁggﬁggp ﬁt ﬂ}ft ﬁfsg poogg,@] ?Q/éh? 868_ ge said
first end positlonotherey fadefima\d muRteN btadd forasgianddritldgy, @aid Rist damn
operative to engage said second end portion of said paw elenent. 19.

Docki ng a[PHiRANGSHT QPEEHYEheD saidsam eesambieis Arigndndhetsecegd mode
to move said subframe from the second position to the first position thereby
to define a demounted state for said cartridge; and

(E) a drive operative to actuate said cam assembly selectively in
the first and second modes.

14.  Docking apparatus according to claim 13 wherein said cam
assembly includes a rotatable cam element, said drive operative in the first
mode to drive said cam element in a first angular direction and in the second
mode to drive said cam element in a second angular direction oppositely of
the first angular direction.

156.  Docking apparatus according to claim 14 wherein said cam
element has a first surface with a docking cam groove formed therein, the
second end portion of said pawl element including a cam follower disposed
thereon and engaging the docking cam groove.

16.  Docking apparatus according to claim 15 wherein said cam
element has a second surface with a mounting cam groove formed therein,
said linking element engaging the mounting cam groove whereby rotation of
said cam element pivots said main frame and said subframe with respect to
one another.



I ncludes a tape access door, said paw control plate including a flange
positioned to engage and open said tape access door when said cartridge
noves fr owotohe13oerei ved/ ext ended position to the recei vedPCatusay2iong?
position. 20. Docking apparatus according to claim 13 wherein said cam
assenbly is nounted to said subfrane. ,b31. Docki ng apparatus according to
claim20 wherein said drive is nounted to said cam assenbly. 22. Docki ng
apparatus according to claim20 including a paml control plate nounted to

sai d cam assenl%, DockipRwWppelraienicdaeding tosBRMr t8dwhgrsini shi@aydm cont r ol
pl ate and said (f ssenbly. 23. Aread/wite recording assenbly adapted to
recei ve a assgEbly qqe&g%PéWhP%“W'riﬁat& Raselive:@ Qf-?ﬁtﬁ-ﬂéadfbéa‘é{l eleand perform

a read/ wige K{d@getrggggegnﬂﬁeeagv%e%ﬁ%&.ﬁm&n @g fBESi ibherein,

conpri si ng: rame for sai'd tape rea / |ng asserrbly,
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21.  Docking apparatus according to claim 20 wherein said drive is
mounted to said cam assembly.

22.  Docking apparatus according to claim 20 including a pawl
control plate mounted to said cam assembly, said pawl element being
supported by said paw! control plate and said cam assembly.

23. A read/write recording assembly adapted to receive a tape
cartridge containing a tape medium and operative to perform a read/write
function thereon as said tape medium advances therein, comprising:

(A)  amain frame for said tape read/write recording assembly;

(B) a subframe pivotally secured to said main frame and movable
between a first position to define a demounted state for said cartridge and a
second position to define a mounted state for said cartridge, said subframe
including a docking bay adapted to receive said tape cariridge to define a
received/extended position therefor;

(C)  aread/write recording head disposed on said main frame;

(D) first bearing member located at an upstream location relative to
said read/write recording head and second bearing member located at a
downstream location relative to said read/write recording head;



pawl end portion opposite said first pawl end portion, said paw el enent
novabl e bet ween an advanced position and a wi thdrawn position, said first
paw end worosiooiesadapt ed to engage and di sengage sai d tap@CTars2z/2@ge when
said tape cartridge is in the received/ extended position and said paw
elenent is in the advanced position; @l a cam assenbly engaging said
second end portion of said pawl elenent, said cam assenbly operative upon
being driven in a first node to nove said paw elenent fromthe advanced
position to thgEM t kdrtake-upposidchanisnhesgiporied onvesaidhenaiarframeégendr om t he
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posi tion thegshygt o define a nounted state for said cartridge relative to
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thereby to nove the cartridge fromthe received/retracted position to the
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recordi ng assenbly according to c|laim23 wherein said threading assenbly
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medi um ontsaich tapadtawtiidge riecior dhvergregsivedtaxjerideat positiond@nd saitkipawl r ame and
performn d/wite functjon fhereon, conprising: (A inserting the

are
t ape cart%@@@n?ﬁt'ﬁt?ﬁ gdyan BB subfrane that is pivotally secured to
the main frame pf saj gameadeMbly @ngaging said second end portion of said paw

element, said cam assembly operative upon being driven in a first mode io
move said pawl element from the advanced position to the withdrawn
position thereby to move the cartridge from the received/extended position to
a received/retracted position and further operative to move said subframe
from the first position to the second position thereby to define a mounted
state for said cartridge relative to said tape read/write assembly, said cam
assembly operative upon being driven in a second mode to move said
subframe from the second position to the first position thereby to define a
demounted state for said cartridge relative to said tape read/write assembly
and further operative to move said pawl element from the withdrawn position
to the advanced position thereby to move the cariridge from the
received/retracted position to the received/extended position; and

(J)  a drive operative to actuate said cam assembly selectively in
the first and second modes.

24. A read/write recording assembly according to claim 23 wherein
said cam assembly is disposed on said subframe.



recording assenbly to define a received/ extended state for the tape
cartridge; (B) engaging said tape cartridge and advanci ng said tape

cartri dgewbroamioke recei ved/ extended state to a recei ved/ PETASOYENIBE at e;
(C pivoting said subframe relative to said main frame froma first
position to a second position to noveogaid tape cartridge froma denounted
state into a nounted state relative to said read/wite recording assenbly;
(D) advancing the tape nmediumthrough said read/ wite recording assenbly
to perform a redd/ wA read/wnits 'renordimgraammt(lﬁ)iccmsﬂr[g tonglairhe23 wheregimdi um i n
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received/retracted position to the recei ved/ extended position; an
di sengagi régichaanyassembly isdisposegonsaid suldtggné.r om t he  bay.

27. A method of mounting and demounting a tape cartridge
containing a tape medium onto a read/write recording assembly that includes
a main frame and performing a read/write function thereon, comprising:

(A) inserting the tape cartridge into a bay formed on
subframe that is pivotally secured to the main frame of said read/write
recording assembly to define a received/extended state for the tape
cartridge;

(B) engaging said tape cartridge and advancing said tape
cartridge from the received/extended state to a received/retracted state;

(C) pivoting said subframe relative to said main frame from a
first position to a second position to move said tape cartridge from a
demounted state into a mounted state relative to said read/write recording
assembly;

(D) advancing the tape medium through said read/write
recording assembly to perform a read/write function thereon;

(E)  restoring the tape medium in said tape cartridge;

(F)  pivoting said subframe from the second position to the
first position to demount and move said tape -cartridge into the
received/retracted position;

(G) advancing said tape cartridge from  the
received/retracted position to the received/extended position; and

(H) disengaging and removing said tape cartridge from the
bay.



