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of U S. Provisional Application No. 60/310,931, filed August 7, 2001.

FIELD OF THE | NVENTI ON The present invention broadly concerns apparatus and

- methods us@@osh@sstore and retrieve information on the-sé@esage media, such
- as magnetic tapes. In particular, thls invention is directed to a tape
~cartridge docking apparat us and nethod that is used to |l oad a tape

cartridge int 0 13 pj "'}935\ gggg% %%@ﬁé é,h present
invention is desc trieval of data
on magnetic tapesh % 8 derstood that the

appar at us and net hods may be enpl oyed with other tape medi a either as
presently existing orCROSEREFERENGE TOWRELATEDIARPLICAHTON BACKGRClJND OF THE

numan Soci ety I8 PRETRO SR T pebeReL iy bl defi Pl Mcc: o to

increase. |68042€H31t tiled Aegust ZJ2001ty to store information for subsequent
retrieval currently grows i ate. Thus, various types of
- devi ces ‘have been devel opeﬂkkg%ﬁg%%ﬁb&h for on-1ine usage as well

as for ar chi vaI The prepersidsventidre beadip conoeenspappaasiss agl methods esddat a to be
readily at nifi.can nt. wa | ded by .t he advent of
he. magne it8 1eiedapsi A6 HIp SRIP SRERHe HPSenGH HEfwElRk i ok are
provi ded, aapesa I paticuls thes irvemtioni iagjn’eetad tosa tmed:atrtﬁdgeed@akﬁhgl nf or mat ion on

" the disk as vveli as to

conput er ' proces: L@randépan?ﬂh{?g%/‘%eg %&gﬂttﬁgégaﬂe“gﬁ "ﬁﬁ&e’ef“# t'tﬁe ab| I ity to
i ncrease t heccn‘emg la*ss,emiﬁy il 1h¢ presentdnventiorcis desgitetiiwithdespecaior ays. | n order
to gai .n an f¥'s oragega re nevr-.ﬁ' >élata on magnetic tapes housed in cariridges, it '
should be understood that the apparatus and methods may be employed with
other tape media either as presently existing or as hereinafter may he
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 fo
increase. Indeed, the desirability to store information for subsequent retrieval
cu'rrently grows at an exponential rate. Thus, various types of dévices have
been developed to store data both for on-line usage as wetl as for archival
| :purposes - |
| Where on-llne processxng requires data to be readtly at hand, a
ﬁgnrﬂcant 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 1o record information on the disk as well asto
~ 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 thata higher density is obtained due fo




on-line data, the optical disk was devel oped. These devices record data

~based upon a very snmall wavel ength of light so that a E{)ﬁi}ﬁ%@agl ty is
obt ai ned due to 3 February 2006 WO 03/ 015057 PCT/ US02/ 2503 I'S '

techni que. Laser light is enployed to read the stored information or data
on the optical disk. In early days of the conputer, before the advent of

t he magnetweogliigdss and the optical disk storage asseifhisemsozdlat a was
typically stored on magnetic tapes, such as reel-to-reel tapes and | ater
cassettes or cartridges. In a nmagnetic tape storage device, a magnetic
coil is used as a transducer to inprint data magnetically on a noving band
of rragnetlc fllm thereafter, when the filmis advanced across the

t ransducer ,higiRehaigue  hespr fight iscerapleyed te eeadiie storddniniormation-op dais es s or .

Magneti c tacpﬁhg SilicRgiikr ased and rewritten many tines and has an advantage
of | ow cost. Ignetlc tape is still a highly desirable format for archiving
- data for rapid naﬁ%lwgysgftm corapiiers bejorefthe agvent efritie cupgheticsdisk® concer n.

Fowever sy 6kl AR BBt A6E bR ITBY B A, Lhese tapes

can be bulky due to the physica e quantity of
data. The daRfEciEksh ﬁ@rre@m:reel fapee sandolater eaesaias @r Qaﬂrldg@ar sk, ai s dependent

upon the nypRbticOfape (el \)MB %hmv\ﬁﬁ’éﬁcQSll IQ(a@éE?ngﬂrgNsdBée?qu across the

wi dth of the tape. The a ata magnetic tape
filmand t waprlr&éeféggagaemqaﬂwoma mfing beind plemagretic fﬂm)rthW@en‘ mhemi s a function

of . two var iygbhifss a&v%hce&éb%s@‘?ﬁ@fr&r%gﬁger MLEAI M %q'e&?% cfutéqr\ﬁ(x?%d at whi ch

the tape nedium may be transported across andaccura tten/read by
" the transdi@g. COWSSqToMagéﬁtmfpracarabm@ned aod tesyidien Hmdymnese syst em t hat

is able toahgﬁéism\,gﬁth@f%vp itracks of data on a single strip of tape
will hold four and one- ?f‘ |ébr$es the anpunt of data as a system which

only utilizes tMeaneligierais Siﬂh@h@hlmldeswablﬁff@rmatforerchﬂwngﬂeTaécmr regie capacity of
magneti ¢ t%@t%%sﬁs%ﬁl&ﬁﬁ ﬁéaﬁcebﬁ?(c?céé?ﬂ WCéMb%&&%bplwhe?g {Qets to increase
en an

- the nunber of tracks can be wit onab rragnetlctape In
t he -above- SE@E’F?%@&%gﬁéﬁ@e rsainiaingd thesel tapasf canamebuliyhdtehiorthe

physical number necessary to store the quantity of data. The capacity for such
tapes to store data, of course, is dependent upon the 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 ihe
amount of data as a systerh which only utilizes two tracks. Therefore, efforts to
"increase the capacity of magnetic tapes to stor_e'data have included substantial
- etforts to increase the number of tracks which can be writien on a band of
- magnetic tape. ' 7
In the above-described systems, siorage reels of 'tap-e, 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. Tybicaily, the tape is threaded
across air bearings, past the transducer and into a take-up hub or reel. The




flanged or flange-less (for exanple as used-in cartridges) may be placed on

“the machine during use. A threading assenbly engages the_ free %}ﬂpof t he

tape and passes it through the machine. Typically, the t% oryay $RPeaded
across air bearings, past the transducer and into a take-up hub or reel.
The 3 February 2006 WO 03/015087 PCT/ US02/ 25037 3 |length of the tape is

t hen passed through the machine so that information nay be placed on the
tape or retrieved therefrom During this process, the length of tape is
transf err edwony@ser t ake-up reel or hub that is eithercauparssrof the
machine itself, included within the cartridge or that is nounted and de-
nmounted from such nmachine. After be|3hg transported through the machi ne,

t he tape nay be rewound onto the storage reel and renoved fromthe

hi £ d d f the t
Ment 11 ed S8 BRE LHRUS et rooh e PSR 5P el {BRFRHEY < ne machi ne
so that the napee plmmil cunnlhedﬂneaorrleiljewdtthemframeDmmgtthlsdngm:emyhé)e t hreaded
through the lé@ﬁhbfr?%éa i Q?r%%r;egrﬂoaa {a‘ﬁg%\ﬁéél BFth”nH&t. 8!916"?%3&%? Wiile this

can acconpl i-s i ncor ora € autonated assenbli es,
such as an ﬂaﬁjméﬁmmee@e!falp@uqi&downﬁnrytf@mﬁedge Qlﬁh@t igvrountediandalet y pl ace a tape

cart 11 dge | tduiRd ARGkHhidire Rl (EBERL Aot Iaduiiecel ved state

for the cartridge. The read/wite recording n Actuated to

retract the '%ea}?@eda?x P? dgjeoHontpdhg storage; rﬁel ﬁ@j reémfrqr@ theecor di ng

assenbl y. Alighinger formance of the read/wite recording function, the

read/wite recording assenbly denounts the cartridge and extends it so

that the tape caPihsEBReFEHImIpMIRrereding system obihefype igantifatht ed 1i brary
system Theabdi\esﬁfttndcéseeﬂ(ttbm’seﬂ% c%lrth@gd:aﬁ th® mAchiad So t}ﬁfﬂ—;telt@lﬂze docki ng

t t t di t hat
Tho tape. cOPPPrHBBENRBuRe e ERABimales Frenges BRRAaRUIPOs e tape
cartridge ftooperfarhlearread:lmral tmctamstmtdoyr V\]Hlle thisveant ammrﬁishﬁdso directed to
B o] P20 | & Panlie O G RaRe IR Yolfle QLRALAL DABNEL, 406K BaAPParatus as

wel | as the I'ng appar
automated tape ilbrary system that wnH initially p[ace a tape cartridge in the

read/wiite recording system to define a received state for the cartridge. The
read/write recording system is then actuated to retract the tape cartn'dge' and
' mount.it in the read/write recording assembly. After performance of the
readfwrite 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. o
The present invention is directed to a tape cartridge ddcking apparatus
_‘_as_sociated with a read/write recording assembly that receives the tape
cartridge, mounts the 'tape cartridge and demounts the tape cartridge from
‘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 _
One or more embodiments may provide a new and useful tape
cartridge docking apparatus that may be used in ‘a read/write recording
assembly ' '




SUMVARY OF THE | NVENTI ON One or nore enbodi nents may provide a new and
useful tape cartridge docking apparatus that nay be us%gz 9‘?% ggd/wrlte
recording assenbly. 3 February 2006 WO 03/015087 PCT/ U f}) 4 One or
nore enbodi nents may provide a new and useful read/wite recording

| —assenbly that incorporates such a tape docking apparatus. One or nore

enbodi ment SYGBPISEF ovi de a new and useful nethod of TAIGSEA26Y7 and denounti ng
a tape cartridge onto a read/wite regording assenbly. One or nore

el vt Gl BrbbdRLhiEl iR Sfw SRPAAY AL 1oL MOF, L R21 15

i nexpensive to manufacture € In use. One or
more enbodi mt@membwmeﬂ@rm@m ﬁl@cf‘eqoiaaedpdsng dpparatust i | i zes a cam

assenbly | nCOT PrRldr {br obBinEnS By SHARRIM nblhahd RETGoq gful L1 tude of
I'n dance

tasks in the docking meth wth a first aspect of the
i nvention, TREAEY; 3dydempuning 2 tapscrarigge opiar atwadiypier ecPvidt o receive a
tape cartriggemppd nount and denpunt said cartridge relative to a tape

read/wite assenbly, conprisin (A) a bay structure adapted to receive
said cartridge f#edef W@eaemP‘é‘gr@?@ﬁ%dﬁéktFéﬂ‘ﬂ% pSymrified daskirgfor, (B) a paw

el ement i nchppdrdt@s dhdfrhéthidd Bavib ineXsbnBIos td MahRRElrd yStQtHihds higRy end portion
opposite salg first pawl end portion and novabl e between “an advanced

position anff 3Pl URRr awn position, said first paw end portion adapted to
engage and di sefgage mederﬂtﬁ)ﬁmehwmay pawidehe dodaiglapRipdtus eatt ridge is in

bosi {1 ont (L% £ 2Ry amERirs 3 Datun B6RoLhal felfmon of “sai d paw
_ el errent, sandt@dmmfalﬁenﬂhqdmkmgaiathnd upon be| ng driven in a first node to
ove .s'ai d-paw Ell aodeid gngerm%m tvh St aas%\éc el ven lon ne:reE |% ;}rgv?dew  hdrawn
- docking apparatus operative to receive a tape cartr[dge and mount and
demount said cartridge relative to a tape read/write assembly, comprising:
_ {A)  a bay structure adapted to receive said cartridge to define a
received/extended position therefor;
| (B)  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 tabe cartridge when said tape
cartridge is in' the received/extended position and said pawl element is in the
advanced position; '
(C) acam assembly engaging said second end portion of said paw!
- element, said 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 readfwrite assembly, said cam
~ ‘assembly operative upon being driven in a second mode to move the
cattridge from the mounted state into a demountéd stéte rélative 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
_ rpositior_l; and
(D) a drive operative to actuate said cam assehbly selectively-in-
the first and second modes. '




position thereby to nove the cartridge fromthe received/ extended position

to a received/retracted position and further operative %rg adva%)%g t he-
cartridge into a nounted state relative to said tape re Y S

senbl y,

said cam assenbly operative upon being driven in a second node to nove the
cartridge fromthe nounted state into a denmounted state relative to said
tape readwomitimsassenbly and further operative to npy¥gusabsesrawM el ement
from the withdrawn position to the advanced position thereby to nove the
cartridge fromthe received/retractgd position to the received/ extended
position; and (D) a drive operative to actuate said cam assenbly
selectively in the first and second nodes. 3 February 2006 WO 03/015087
PCT/'US02/ 25037 5 More specifically, the cam assenbly can include a
rotatable cam elenent. The drive is then operative in a first node to
drive the camelenment in a first angular direction and in the second node
to drive the camelenent in a second angul ar direction oppositely of the
first angular direction. The camelenent then has a first surface with a
docki ng cam groove forned therein, and the second end portion of the paw
el-enent includes a cam follower dlsposed thereon with this camfoll ower

engaging the dflthNepokBAI IR0 allamilp Ch MHaGATa0FRRUMSe R @ | oad secti on

and a docki ng dwel sect cam ower resides I n | oad section

while the Bme"blme i5 thernepasaiive in distwede totdsiva dvesaseelemart wi t hdr awn

‘positions Wf:n’sh%u%"f‘@:reétﬁﬁ 'aﬁ@ ir tﬂersE@ongffﬁdde tg%lﬁf B GWPLbmegCct i on. while

cam el enent can have a second

the cam el enent perforns

“surface wi 2 geeppdrangHigr digacsion eprasiiely ehtheglret angulanidirestionefiheoper ati on to
mount and denidMent en ﬁé’sryﬂrﬁ%ﬁa@%tﬁ%@iﬁ@ﬁ@ﬂ&f&%%rﬁ% gl nclude a paw

control plate that is operative to contro enent as it noves
bet ween t hiRerin, #hd dhe S}Q@@ﬂdteﬂﬁw%@"! phwewwﬂmlqwntpb@mderscmcamn the exenpl ary

erbodi Ment folléie PBked &R itnthid'cmtBvdr SHydlngIndladolil ki OPerative to

engage the first_end
| groove The dockmg cam groove has a load section and a docking dwell

sectzon. The cam follower resides in the load section while the pawl element
is advanced between the advanced and withdrawn posiiions 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 mclude a pawl control plate that is
Operatwe to control the pawl element as it moves between the advanced
position and the withdrawn position. In the exemplary embodiment, the pawl
contr_ol plate has a guide slot that is operative fo engage the first end portion

~ of the pawl element and a control slot that is operaﬁvé 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 carlridge has a handling slot, thé ﬁfst finger is

 sized to extend through the guide slot of the pawl control plate so that it may
selectively engage and disengage the handling siot 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




of the paw elenent and a control slot that is operative to engage the _
second end portion of the pawl element. Here, the paw eg nment_includes a
“first finger that engages the guide slot and a second fJ ﬁgﬁ’ﬁwﬁqﬁ‘? engages
the- control slot. Wiere the tape cartri-dge has a handling slot, the first
finger is sig@fid® extend through the guide slot of thepaMsegontrol plate
so that it may selectively engage and di sengage the handling slot on the
cartridge. Here, also, the guide sl has a first |leg portion and a second
l eg portion. The first finger noves and the first |eg portion when the
first finger noves into 3 February 2006 WO 03/015087 PCT/ US02/ 25037 6
engagenent asjademenigagedissnigagermdnt twith tharidhdling sidt gindathel fitdhéingdrr st f i nger

' i h | i on. wh h
advanced posTRTGNR BRSCRES rp eRtio T ep s el eriieE Ftes, fRNEen BE; 02" 1
~ includes a tajenestessiticoand thbewittadrdwre qrositioh. pWieee dage ghdiidgencl ude a
fl ange )Si Lt i d { { ' th
CcartPrage. bvELSs e BRESS Boft TRl chilBLIRR SRR AR AU L (ot actea.

| n accor dangeositiohéd 20 sagagedarais gt thef tapd ectass adbr whentthecartiidge provi ded a
. docking apparatus operative [ecei v tape cartridge and nount and
- denount sai can‘éefs_t%Fq"gg'g ﬁcg,ug@)p@gnfef %?sﬁgﬁg’ @Mfr%éég(gssenbl y, conprising:
(A a min frame folocpifcd ARG £ SAUAN LEEASTRE! Morki) Redtframe
~pivotally secured to saird main framnme AR fovabl e bet ween a 11 rst posi tion
t o define a mevidahi elbckisigaagpdratussepeatatiee to irdegvaadtapesemrtiitgeposi tion to

define a nounted stat or said.cartridge, said subfrane,kncluding a
docki ng bay Stthgtoudt 2o deduedit saif e alE 2 Yok B,
recei ved/ extgpdamhipeshipriemgt herefor; (C) a paw elenment including a first
pawl -end portion and a second paw _ end portion opposite said first paw
end portion and(%va@l@alﬁéﬂam,fé%réﬁ'déa%%ﬂwﬁ@sﬁﬁﬁemb%nd a wi t hdr awn

~position, said figst pawhnkAfheP BTy 3¢R0I&H thOsSAIARMN APsme
| -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 pawi element including a first pawl end portion and a
sécond pawl end por_tio-n opposite said first pawl end portion
‘and movable between an advanced position and a withdrawn
p:_c.isi.tio_n_, said_first pawl end portion -adapted to engage and
~disengage said tape cértridge when said tape cartridge is in the
received/extended position and said pawlr element is in the advanced
position; ' |
| () a linking element associated with said main
- frame and said subframe; _ o R
(E) a cam assembly adapted to be driven in first and
second modes and including |
(1) a first cam compohent engaging said second
-end portion of said pawl element, said first cam component operative




di sengage said tape cartridge when'said tape cartridge is in the
recei ved/ extended position and said pawl elenent is in t3n:ebadv%§86ed ,
positi-on; (D) a |inking el enment associated with said nai P And sai d
subfrane; (E) a cam assenbly adapted to be driven in first and second
nodes and including (1) a first cam co®onent engagi ng said second end
portion of said paw elenent, said first cam conponent operative 3 February
2006 when said cam assenbly is driven in the first node to nove said paw
celement TronvhBR it 8APAO0RbY! 8 adRnl BCHE HE bRk ROShdVe Baig Sald Ti1 st
.cam conponent operative en said camassenbly is driven in the second
node to novePaw elepent froineiimeradvianoed tpositionits e avithdpawnt pasitiérg t he advanced

. position the Ve ve the cartridge fromthe received/retracted .
position to %%Q f"%ﬁ&%ﬁb&ﬂ?‘@?f‘&ﬂﬁé’&%%&% Y"bﬁ," %ﬁig @ a5se8R¥dScam component
engagi ng saidtivémin tled eeeohd medd t6anond seriMpaWIRIEaRht FRFA&heVe When said
driven.in the first node to npve said subframe fromthe

cam assenb_l%/. i‘f _

first positi‘GihdraWmeostien e thesadvanced rasilign thergbyitaemave dbent ed state
for said carddririge Smbf Samand @aENEARDRRS iBh! VgoWhgResai d cam
assenbly is dri_% in the second node to rr%(?/e ?glg%'aéubﬁg)arrgﬂ?r omthe
second posi tfﬁéﬂlV?@/eﬂ@@dedrp@smpa;samd on thereby to define a denounted state

for said cartridge; a (F i arat | 0 t yat e _sai.d cam assenbly
selectively in the fi ;@t a}r’n‘dg‘f’s‘gfc'{odvngaﬁr‘gggg{d"l\l‘%"{ rﬁ@%@@o&ﬂ@r‘f{‘!‘ a single
rot at abl e caherebelyesdid i secondveatadcowpbnent dperating Wheh Gaidveinh or ned on a

ther eor . A SRTPMENATvaR BitoS TP ARG fo,atpveabaitbsuPEaRIAITOMr ovi ded. ,
el v o S CARRTBOAUIR AR, DECARUTIASR uihey B LA 4111 (ne erive
- - mounted state for said cartridge, said second cam component
operative when said cam assembly is driven in the second mode to
- move said subframe from the second position to the first position
thereby to define a 'démdunted state for said cartridge; and
(F) a drive. operati\)e'fo actuate said cam assembly '
selectively in the first and second modes. ‘

In this embodiment, a single rdiatabie cam element is provided with a

docking ca.m 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 aggiin provided. Here, the cam assembly may also be mounted to
- the sub-frame with the drive being mounted fo the cam assembly.  The pawl




3 February 2006 WD 03/015087 PCT/ US02/ 25037 7 control plate is nmounted to
the cam assenbly and the pawl elenent is supported by tshlg ELF‘ é)ntrol
plate and the cam assenbly. In accordance with a third aspeé’

invention, there is provided a read/wite recording assenbly adapted to

receive a twpesymssiri dge containing a tape nedi um ande@psnaisizve to perform
‘a read/wite function thereon as said tape nedi um advances therein,

conprising: (A a main frame for said tape read/wite recordi ng assenbly;
(B) a subframe-pivotally secured to said main franme and novabl e between a
first position to define a.demounted state for said cartridge and a second
posi‘tion to adelrdirplata :mmmrri@u §Q dhee caprassambilycand thedgawl glamgnkisbf r ame

i ncluding a &ﬁg&gﬁpgwl 2 99 %L‘ﬁn%@éeﬁl} Rpe cartridge to define a

recei ved/ exte a read/write .recordi ng head

i sposed o0 sol o WkPa nseg‘*w%& P
beari ng nenb@admmeatrecbrdMQaadiﬁmwy raskaptddo dat rieogive ed albpe ecartiidgai d read/ wite
recordi ng he i frame and
including a %%Ba"@aqab%ﬁ%c?ﬁ{?%r%g%?g?@gé g‘fgggﬁéﬁ ﬁgﬂlﬁg{eﬁg@oﬁedl umis to
be wound; ( Ffergon at saidilgpe mediureadypraes thepain, compigingg e said hub thereby to

wi nd sai d t ape d| yotel sggﬂl' operative to
transport a free H%iﬁ‘ﬁérﬁ@ape '% ?ﬂérﬁa{)et m%gﬁdgga %ye cartridge and
sai.d take-up rrecﬁ%nl graubfrane pivelally seduestbiorsaichwpindrame and moyeblpawl end

. portion and ROARAU kst Ron & deffR’d détiouPRIRICSALE ForSalddedrtitigd ampyM  end
~portion, said paw . el enent_novabl e between an advanced posjtion and a

wi t hdr awn pcPecoRpsitien e definest moyaigd S@ﬁ%f%&?pl%ﬁn%ﬁﬁgcﬁuﬁﬁa@%gage and
di sengage sahdudi®ps dodking bagadyiento Rakide taipeaAtdririddd o Usfirida t he -
recei ved/ ext ende },%om tdl on. ang| ?I d pam elenent is in the advanced.
posi ti on; receved/eRande position therefo _ .

: ' (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 readfwrite recording head;,
(E) atake-up mechanism supported on said main frame and

including a hub having an outer surface about which the tape medium is to

be wound;

(F) - a rotatable drive operative to rotate said hub thereby to wind
said tape medium thereon; ‘7
|  (G) a threading assembly operative to transport a free end of the
~ tape medium between said tape cariridge and said take-up mechanism;
- (H) a pawl element including a first-pawl end portion and a second
_' pawl end portion opposite said first pawi end portlon said paw! element
movable between an advanced position and a withdrawn position, said first
pawl end portion adapted to engage and disengage said tape cartndge when
- said tape cartrldge is in the received/extended -position and said pawl
element is in the advanced position;
' . (I} a cam assembly engaging said second end portion of said pawl -




(I') a cam assenbly engagi ng said second end portion of said pawl 3 February
2006 7a el enent, said cam assenbly operative upon being :g;.l ven #}gsa first
mode to nove said pawl el ement fromthe advanced positiore Y6409 wi t hdr awn
position thereby to nove the cartridge fromthe received/ extended position
to a received/retracted position and fairther operative to nove said
subframe fromthe first position to the second position thereby to define
a mount ed elemgnd seish camypsFeRbin QretRjixe HePrabgiNgdiivendmap first mode tead/ wri t e

assenbly, sibvé SadNpadb SRIENY froRehaldd¢anddOPodiINNG HE iWithardwh @ second node
to nove said . .su frgrre fron}lthe _sec&glrg osition to the first position

t hereby t o REETPHESEDY IPIReNsPe EAridge i recgivpdiexienpediepsitpefoat i ve to said
t ape r ead/ v feteivadieaatiby positih dndrfulitsr oppeitiod iovRoldsai® ebifmied pawl el ement

fromthe wghd osi.tion, to the advance osjition there to nove the
cartridge ffiogréht%ﬁ%t%lpg'%%? \goe'tﬁ'fe rsgf?rg@o‘g '°BE’§?'&?3}8§? 4‘%”‘? RdNQUDK zed/ ext ended
" position; atale {aF)said adrtiidge rejfativeatol saitl tape seddiverite asseintbly aaid cassenbl y

sel ectivel yl ks : ith a fourth
2epoct of tngmelt Bperchi Lol beiy shleh D SRcordd wBGE S IR 1 1 o
dermpunt i ng s#bfaprfremthe perpad pesitiermiorthe frshpesiinn thergbyita define aa read/ wite

- recording aEABORLY stfAbr sdidEArtidgs rhatNBtd\sid BRE réflvRSLéRMEyY @ read/ write
function thereon, conprising: (A) Inserting the tape cartridge into a bay
f ormed on aﬁdgh"l'i‘?r %ﬂ?@r{;ﬁﬁg’tm?‘% AR elereatdrom e withdrawa PaslioR frame of sai d

 read/ writets aherstivagcss posiiby thereB@f fonmode BB eEaaMgextrendad state for the
tape cartridge; engaqgi n aid tape cartridge and advancing said tape
~cartridge f?‘%mb?’ﬁe?aﬁggg?%@&'%%ﬁ\eéﬁﬁévﬁgéf‘t&f‘%ed[‘??sgo?'@8 i ved/retracted state;
(O - pivoting s&Uplasibé opeativeetoaddtvate tsaidsaind asseimbly selestivelydm a fir st

position t | L,Lon to nove said-tape cartridge froma denounted
state int Q%gﬁiﬁr%%ﬁ?g%:oggﬁogégel ative to said read/wite recording assenbly;

In accordance with a fourth aspect of the invention, there is
provided 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 theréon,
comp_rising: | ' _ \
(A) inserting the tape cartridge into a bay formed on
a_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 reéd/write
- recording assembly; | _
(D) advancing the tape' medium through said read/write
- recording assembly to perfofm a read/write functioh thereon;
(E) resforing the tape médium ih said tape cartridge;
(F)  pivoting said subframe from the second position to the first
p'ositi'on to demount and move said tape cartridge into the
- received/retracted position; | |




(D) advancing the tape nmediumthrough said read/wite recording assenbly
to performa read/wite function thereon; (E) restoring ta diumin
said tape cartridge; (F) pivoting said subfrane fron1the§ggﬁ%ﬂg§8§§ition to
the first position to demount and nove said tape cartridge into the
received/retracted position; 3 FebruariAp 2006 7b (G advanci ng said tape
cartridge fromthe received/retracted position to the received/ extended
posi tion; and (Kp) di sdvaymifigspidtapercanpidge frosnihe reegived/attactedge from t he

bay. 3 Feb vy 20 . 087 PCI/ USQ2/ 25037 8 These and ot her objects
of the preégﬁpg?ﬁ%@lfgg%aéﬁg%gﬁégéﬁémﬂﬁﬁﬂm{readiIy appreci ated and

under st ood fron(H) codisentgagiig @i reoving Said {apvicagridgeframlthglbggscri pti on of
t he exenpl ary enbodi nrent when taken together with the acconpanyi ng
drawi ngs, in which: BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a
perspective view of a tape deck or cartridge systemand a tape cartridge
i ncorporating the systens and net hods of The present invention; Figure 2
is a perspective view of the tape cartridge | oading and threading
apparatus of the present invention with the pivoting cartridge housing
removed therefrom Figure 3 is a perspective view of the tape cartridge
assenbly of Figures 1 and 2 show ng the threadi ng guide and | oadi ng
assenbly renoved therefromto reveal the take-up reel, air bearings and
read/wite head; Figure 4 is a top plan view, in partial cross-section
showi ng the loading of the tape cartridge into the tape apparatus of
Figures 1-3; Figure 5 is a side view partially broken-away show ng the
- cartridge nount/denmount assenbly of the present invention with the
cartridge in a. : ' '




recei ved/ extended position with the cartridge in a denounted state; 3
February 2006 WO 03/ 015087 9 PCT/ US02/ 25037 Figure 6 is @F%@&%éﬂogw
partially broken-away, simlar to Figure 5 but show ng the t\ape cartridge
in a received/retracted position and in a nounted state; Figure 7 is a
perspective view of the drive and camm ng assenbly for nmounting and
“denount i ngW2 BABE7cartri dge used in the present invenPCHES2Z28BHure 8 is an
expl oded view of the drive and camm ng assenbly of Figure 7; Figure 9 is a
top view in elevation showing the pasl elenent used to |oad a cartridge
according to the present invention wth the pawl guide plate shown in
phantom Figure 10 is a cross-section of the cam el enent and annul ar gear
used in the driJBesnand aikar pbjesls ¥ ihe prasenttingention will Hadorse niirgur es 11(a) - 11
(c) show t hgyalid i - T hee o enent used to
iy 88prEHTEA Bl UHAbRRSOE o S8 udn6r eABIGhRG™

nmove a tape cartridge between t 2d - posi tion ceived
retract ed poaipteddsiescription pilbe Exemplanpembodimentsititn takewogetheeivat i on showi ng

- the cam andthe%édhﬁ)aﬁﬁﬁqg?(&gv%dfg?%vel y corresponding to Figures

~11(a)-11(c);  Figures ow the second cam surface and groove
for the camelenent used to nove the tape cartridge fromthe internedi ate

“retracted state to tbﬁlé#bﬁécﬁmbﬂfbﬂrﬂéﬁnﬂv%§ 14 is a perspective

view of the tape cartridge housing an e tape readi ng assenbly of the

‘present invent i bigurert §u@ kerapsciive view of aanst degk oyicartridge system anceadi ng pl at e
of “the presemipe bAiags iIRRdmMrkihgt 18 LMGRI! A lh; Phant om and

~ Figure 16.is zf.crossgééct ir%arl{a gvﬁgw%gakenhggo'ﬁ%} Inggﬁﬁ%‘fff%éeg% Fi gure 15.
DETAI LED DER€ERigaT| ON OF THE EXEMPLARY EMBODI MENT

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

Figure 3 is a perspective view of the tape cértﬁdge 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 fhe éartridge

mount/demount assembly of the present invention with the cartridge in a
_ rgceivedle)Ftended position with the cariridge in a demounted state;




. the received/ eXx

The present invention is directed to a tape read/wite recording assenbly
which is operative to receive a tape cartridge, thread th’_e tape from the
tape cartridge around a bearing systemand read/wite he%cﬁbrl{aﬂa?r?g?er t he
tape fromtape cartridge onto a take-up spool and thereafter reverse the
‘tape WO 03/015087 PCT/ US02/ 25037 10 so that it is restored in the tape
cartridge. whhgoRgsesent invention is particularly dirgehRe,tR; an aut onated
docking system which can receive tape cartridges froma tape library
apparatus (not shown) to selectively receive, nount and denount the tape
cartridges in an automated system The present invention also enconpasses
the nmethod of nounting and denounting a tape cartridge by neans of the

st eps descri bedFigne 6 isheside vierpariigiy dralenavayrsmiles td&igure Beeitbel ow. The

nor por at 20t sPdhe Bfs YA i Bl Arto R tPR R B Motk ccor i ng

assenbly nejaie used with an autormated |library systemwherein the library

syst em nmechani sg wi.lJ i . he rtially insert
it therein to @gwer?e'saﬂez%gl&\'/‘%cﬁ%g?feﬁr?ggh\%p%lﬁscwaﬁ%'ﬁ?@ii%tsgés}%’ﬁ d be under st ood
that the domiingarshiemaniing atape lbartiidge used imtheipriebsntlirvediioh; syst ens. The t ape
~cartridge docki rat I | the tape from

] %’%@2@ a%o‘iélé{o:&%%wéﬁ% %ﬁtﬁ %E{H\gea%@algée}h@ﬁgn&gg%@x eollfqved/ retracted
posi tion doiglré Rereafter noves it froma denpunted state to a nounted state

relalive Lo gl Rl Ld Gl OISR FRRUh el BsARRCIRLS, 20 o ©

the present inv ion I cKs round an air

"~ beari ng sujgscka carbidge acoording 0 the gel¥sant itreentieraditls thet peatl guideplaje be wound ont o

a take-up %R&er:'n 'hghg nal of the tape deck. Thereafter, the process is
reversed to Pesldre e tape into the cartridge, denmount the cartridge and
nmove it from t hidguretOaista drospesttiononi the chineclememtnatel apposartgean. Ther eafter,

B T A SO
cont enpl at ed f.origurse 1 Va)-hi{elshomehe dirst eqremingisbrfaceyarsysibevesof thé  shoul d be
| gggﬁf st 00d oL Aalierhdl GisEfte bW § SapPearifige BBNE) the &SRk skl © the tape
: 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 cariridge from the intermediate retracted
state to the fully mounted state; _
: Figure 14 is a perspective view of the {ape cartridge housing and the
tape threading assembly of the present invention: o
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, transfer the
tape from tape cartridge onto a take-up spoot and thereafter reverse the tape




The major structural features of the present invention are then described
with respect to the figures presented herewith as well t he onpanyi ng
description. It should be appreciated that the present afﬁ??é%%oﬁgnay be
inmplemented in a variety of different tape read/wite 3 February 2006 WO
03/015087 PCT/ US02/ 25037 11 environments, but that the structure described

herein is parggheuhrarly suitable . for this invention. p¥idde8f;8rence to
Figure 1, a read/wite recording assenbly or deck 10 1is I {I ustrated and

i ncludes a housing 12 with a front ver plate 14 having an opening 16
formed therein. A tape cartridge 18 Is adapted for insertion into the
interior of tape deck 10 through opening 16. Tape cartridge 18 includes a
cartridge renthat iy isiresiored inhihe tape ahriddgs. anther gresemtuioventieniia t he i ndustry.
Tape cartrgd | ' t . Lncluding a
actuating tﬂaab%ga?%.9 %‘ﬁ%&eﬂréer?aedr@ﬁ%g&j?éckﬁ"gdﬁgﬁgﬁgﬁ%g%ﬂ%%w%épgcor di ng
assenbl y, icarigdgssl iorhea tape derayt appdratusatnod sldw) He ssiectivaly needive, to a read
only asse ' I S J k Y. t forms both
read and V\%%{uem %&m?%@%@@ ﬂies teﬁ% g%@'\%\’lﬁe.st)ﬁn %ﬁgﬁ?@ﬁé@b tsg‘gﬁtgﬁldegﬁé 10 includes a
mai n frane @esenhainvention| alses escompaasdsndghel medhodo of omalilly andake- up reel

Nount i ng plarBugt.p EB Calflgb 1Al B e SERLERATARFRRREN 'R0 el des
‘a toothed dhisstud@emsdleseibadibeler. 30 as is known in the art. Tape deck 10
Te A tape.t i ok RSe rerfiBBRREDR afbOisiec O BRLrbiip ui L, L1 0
~ threadi ng nmgomoraies, thial thpeasaittislge rddokitg apparatusnoMilghihg reedrding are nount ed
156 and moc o TG e 2SR N IF cul RS CAREY LB TR B P G2S B
bel ow. W t Isystemeneshesistowiftidglivera 3apei to thejepeaiesk and pardiallyt ingest Bleck 10 _
W1 Uoe” DAL Gl R e RRERA DR, Fiportlof DedBoBb 0 o1 @ tave
beari ngs 32he gackirgGappacatus may be use in manually loaded systems. The tape

.cartridge docking apparatus of the present invention pulls the tape from the

received/e}dended position into the tape deck in a received/retracted 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

_émd 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

' _{ape into the cartridge, 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 retumn it fo an archived location. As noted,

-although the present invention is contemp_lated for use with automated tape
- library -systems, it should be understood that tape cartridges‘may be
‘ mandally inserted ihto 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




only head, or a recording head th

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

‘preferred that these air bearings be constructed in acc€égance with the

teachings of U S. Patent No. 5,777,823, issued July 7, %qugvit, one
of the inventors for the present invention. In addition to these air
bearings, tape deck 10 includes a read/wite recording head 42 in order to
retrieve i Rfgimbdzon from the tape or record infor maidiRRePRL9 the tape.
Thus, it should be understood 3 February 2006 WO 03/ 015087 PCT/ US02/ 25037
12 that read/wite recording head 4@ could be a wite only head, a read

at’ could performboth read and wite
functions. Wth reference now to Figure 4, tape cartridge 18 is shown in a
recei ved budnvicsnmentd, &0t Siabthe shutthierdesbrbedthendin isgparicutarllsyitabie t ape deck 10.
As is .shovvg iH. this.Figure, cartridge 18 is supported by neans of a side
plate 44 aNd"3"SR panel 46 secured to side plate 44. In Figure 4, tape

~cartridge 18 i Withheferencatotfigurs ¢ceicrdidiitxtendiag apsemibly @deck 1h cartri dge 18

iti d. ted.b i,d I i de . f dri
nd cam - ads BErShER bfuetca PRtags e o i 3t PR Lo om i the
L e g ot e L
rive ! : '
Figure 5 \/\Bg‘? g?eﬁ[f” %fe{?roeo%ecgggﬁhrf’%‘)p?ﬁlﬂgt'%‘aﬁi??ef ‘(‘J%@EQ%I'QQCI@%%L ved in a bay

~ formed by madddderteangiiny slotd0ehdiGs bt starsdask steuntlee inothe \walustryy Tépeom t he

b . al b- f 50, i h hat tridge 18 i
nea " demodAttisebEcdly iugdh ok Hitess Sl aPa gt Bl T | Gt S
angle "a" 281 Mhikesiatice lsamadecto acead/wiite abcosding assembfy, irshould by pl at e 26.

Threadi n ui,.de l.ate 60 is mounted.to )- f.r .SC 62.
Li kew se,g gppgfétogﬁglaégm% @E@%en'ﬂ"f’ve%d t?gréaggw%%gﬁ@%&gﬁlfeacgn 50 by neans of
screws 52. asserhidlgur an &ssembly that performs bbihtreddhred widte furictigns. 18 has been noved

18 Trom the. aerbuin gavaing oS e iR ndlied BAR AR i ng | °0°

© pivoted w tiftludes e fioubtingnplatet 260t phich @ tAke-ap oedl, &ir bgaringd and & he manner

described Bel Qe bad "8 ok Red B tisb MR M. HBGndHy AR BoHsd he ext ended
supports a motor assembly (not shown) that includes a toothed drive 28 and !
a magnet 30 as is known in the art. Tape deck 10 also includes a drive and
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
understoad that guide plate 60, beariﬁg 156 and moior 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 bearingshsz, 34, 36 and 38 about which a tape will be trained
so that it may be engaged in a take-up _spoot 39. Air bearings 32, 34, 36 and
. 38.can be any type of air bearing known in the ar, although it is preferred

that these air bearings be consiructed 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.r Thus, it should be understood




retracted positions as well as to nove cartridge 18 between the denounted
state and the nounted state, a drive and cam assenbly 4%d;e§r‘_8r%b ed, as
not ed above. This assenbly is best shown in Figures 7 an P ese
figures, It my be seen that drive and cam assenbly 40 includes a gear box
70 whi ch nounts a camelenent 72 and an annul ar gear 74 on an axial pin

76. A paw welgsnegit 78 (al so shown in Figure 9) includggnReliist cam
follower .80 at one end and a finger 81 that is coaxially therewith and

that projects oppositely of camfo))ower 80. A second finger 82 is |ocated
on a common 3 February 2006 WO 03/ 015087 PCT/ US02/ 25037 13 side of paw 78
as finger 81. Paw control plate 84 nmounts to gear box 70 to rotatably
secur e axi dhat pead/wie bedondieg hbad W2 nyeldd® amditd balg head,ua eeadaonly el enment 72

(along with annul ar ar, 7 unted thereto nd . pawl, elenment 78 of the
ot er or ofeBbar = Hise B nesl R 1BHE beycti et ead A BARMEERE S of ol ot 58
t hat i s operatiWih treferenogages fo Rigare 81tapanshricidgpiildeissdhowndd & hat i s adapt ed
to engage finger,,8 I houl d.be .under st t hat fi is entirely
cont ai ned W% Fﬂ bg'lz%e{"@gt@rf%e&’g 0 tlﬁeorgo%ﬁlgﬁ%%er{ﬁ%?ffet?ﬁ%ﬁ%ckaém\/er1 finger
82 i s di nedsiiosieadindntHis Eigeanef ¢artriige 18 Baupporfediblyinteant loéa eidé ptenj ect s from
aértridge 18 to

slot 90 in, grder to en cartrid h ling. slot .20 of. .

nmove tape égﬁpgﬁ&wrfgg%g@vﬁggwef’ Iﬁoegg%%@%edn gwarer tt?paec(fagag%osi tions. Cuide
sl ot 90 hag48ds thovat inl thg rpeeivaddextedded positidni with tarhigige 182positiersd when engagi ng

and di sengagi,ng the handling,sl f.cartridg 3. I de slot 90 has a

second | eg aﬁ%ﬁ??p&ﬁeé%eﬂ’hee\?‘mﬁq% p%&%é‘gﬁngﬁlderﬂw‘ésﬁvﬁe NS;%%FJ Eenent 78 noves

- between thessthbineod papet cartridgadi§ te alsoi sielvravwin plositdrn,oim ttes descri bed

e e B PE bt e pln b AL S o W 205 o
drives a diver2gend nikgnetzd. Fhesepetvediaxtended [msHion 7¢lalsdaholm & end, wor m gear
o T L PRRMIS oot A, FonL ot IR Y AN o oo 7S
_and-wor m  femed By piepitgasubSrae S00bd iscoxtended autwgreldy frofd theneedivings cam el enent
- 12 secur ecIbay. Here, also, sub-frame 50 is shown such that cartridge 18 is in a
demounted state with sub-frame 50 being oriented .at a small acute angle “a”
with réspect to the horizonial surface of mounting plate 26. Threading guide
platé 80 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 io mounting plate
26 about hinge 54 in the manner described below. B '
" 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
78. 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




thereto. The construction of camelenment 72 and annul ar gear 74 may best be
seen in Figures 8 and 10. Here, it may be seen that camsq:l ment. 362

: . . . efrugry 20

i ncludes a first component or disk section 100 and a secon crcynponent or

di sk section 102 that is of slightly snmaller dianmeter than disk section 100

. 'so as to forman annul ar shoul der 104. It should be understood that disk

82

~sections 1@Qoanesi02 are forned integrally with one anglilRensiht h shoul der
104 providing an annul ar seat for annular gear 74. Annul ar gear 74 may be
secured in shoul der 104 by neans of1§et screws 106. Alternatively, of
course, camelenent 72 and annul ar gear 74 can be forned as a single 3
February 2006 WO 03/ 015087 PCT/ US02/ 25037 14 piece. In either event, cam
el enent 72 sivesoftpawl Tomm firgee8]. Rawi ¢ostrolqdate B4 ceunis(ds gearbmxd0dn t he out er

surface of fi i fj. u e 0 fornmed on

t he eXposedgtﬁg@é’ %ﬁéeé)gﬁdb'g&iggggwggaﬁgwﬁé@%ve%ﬂfe S%T‘][t ape cartridge
18 from t heslaneard 78 dalomyx wvitin denliztgeae 74 moubied therele) undl pawltalemdrdd st at e may
now be bes i | t ference to Figures 11(a)-11 (c). and
12(a)-12(c§7.88q?ﬁ{eﬁﬁ'8§$er%gp%rbg§?&mt or 92 and worm gear 94 act to drive cam
el ement 72 in aPawiuohirolcplatek8d meludes acionivel sidid@nthabis aparativetd”. | n Fi gure
11(a), it [ that. ¢ I .. DI I S ' .n a |l oad

- section of %ﬁﬁ%&ecfg}%ﬁf ﬁb agg&%‘z&gl (%dgce{ﬁﬁsegﬁ%?qﬁ&%g%& ﬁ@r%f ?%I'nhll& Fi nger 81
ext endi ng ishowld thetunderstood rtipdtdingéry81 isremticgly sdntdingBwitlds slos 88 shdwn i n Fi gure

12(a). Here

~and is pos_i@?%h@gjﬂﬂéar}%géfrogéef#ﬁ%l%\?e?’gﬁﬁ%téﬁﬁ\éﬁeeté{fs %ﬁlﬂglﬁg?t%’ 93 (%ve,of fS : g;e?o
82 ext-ends thdirapgitios [tdreSOprajedispirarh ralatedd muondar dd \enpage edririnige By  bei ng at
D ue” THBhaRES A7 g DL 57 85D TRRlar e nnlbel 02T, £2 ey o
tape deck X@tentNband relraciee gositidns. tGude slatr 30 hasgefirst legrpottiva 88rinent at i on shown
(appr oxi ety PB e gl el E e REY apusetrs e i RY I el erment
'+ 78 pivot s tebearhitlgpd8i Guinie sidi 9Qras a secanurieg aé{ion 91 iWnelich filiger 82cur s, finger
" moves when paw! element 78 moves between the advanced position and the
withdrawn position, as described 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 engagés 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 rofate annular gear 74 and thus cam element 72 secured
. tﬁeréfb. - | : o : o :
| 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_understdod 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. Altematively, of
" ‘course, cam element 72 and annular_gear 74 can be formed as a single




nmoves upwardly in vertical portion 89 of slot 90. Wwen this occurs, finger
82 noves into cartridge handling slot 20. Continued rot |on OVOE
approximately two hundred degrees (200) noves cam el eng Phe
position shown in Figure 11(c). During this notion, finger 81 noves
through a first ninety degrees actuate portion 85 of slot 88 after which
it noves iwo@dik@ear portion 87 thereof. Muvenent ofppjRpBlst N the Iinear
- portion noves camfollower pin 80 out of the hooked portion 113 of cam
groove 112. It can then dwell in ¢ qul ar dwell section 114 of cam groove
112 for about three hundred and twenty degrees (320) of rotation.
Furthernore, this rotation causes finger 82 to nove conpletely along the
‘1 ength of hﬂdﬁdezdnteﬂ!herpwrﬁjttamQIErrlehtEZbasmgammses ta)ﬁrsk}mm Brely nove

cartridge 1@albmiBaldhing éht‘éPQxﬁ%c%%fg&?gfgﬁ%écgﬁhﬁgR 31 488ng el S

corresponds, € oVverre vanced 3
Febr-uary mgaammommihmbmeﬁmmnmaskmmn@fn shown in Figure

12 to th ref erence
agai b to Fi qur ol Mfehdhs Eb8daiRlie ol lienedbimelings oi n 120 i s
. nount ed by t@rﬁl&rreq:emgpd{rewac@dmts aay nowsbertiegi afipyeciaigapwittt ietbreridedo eby. Cam
fol | owner: t chani link sub-frame 50
- and main fr ujrggﬂc(? ?):ﬁ {H\;éeﬂ%@oﬁg‘iﬁgn%t oS Eé %?%MP n&l n 120
i ncl udes agpasd4s aﬂzomve:baremeamusi’ﬂm a@bntetcmtkvm%dlrecﬂgaa;hodmx 70 so as to
engage sec r 1 urface 110 of cam
: el gmgnt 72‘89%@2{’}%;?;? kﬁ%@gﬂgﬁ%y Eﬁg@gcc?ﬁbn?é) \WtFH Pés!f)ect to arrow
- "A" of  Fi gdispesetilina lomd(set)tlomdflthe:aammlrm groovek W S definetiatyi lvoked cam el enent
'n the o  BRUEn {1 & FndsP Bl ShERid I ARG o B PR GhskEB A o erghty
degrggs ( 1806@¥n IWMLuma(a)rdsbgerﬂlsa mngetrmé is lntattd memcane@ﬂori? 1f1(a) 1é(c)
rovi des a C of secon cam
b cove 116" $ <0 ol BOShorkd Y e Bubini Bt oBRCHARF B P83 vovi ng. 1
the positi &nges'rﬁﬂ/\ﬂ:demﬂsﬁhgug!e s[b2@D)and[}omirmr@stdnﬂwatrdbptthmeﬂ%y Byegr ees of

- rotation i BehRe: e Bibiil Slsihif VertBar sBiSH a3 RGP nAYePE i | near section

- moved so that a cartridge may be inserted into and removed from the bay of - '
tape-deck 10. When inserted, the tape cartridge is in 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 aftér which it moves in a linear portion
87 thereof. Movement of pin 81 in the Iinéar 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




of cam groove 116 so that post 22 is noved radially inward with respect to

rotational axis "R'. Wth reference again to Figures 6
appreciated that, since second camfollower pin 120 i S%R%BW?E{(?E?%T; dly to

mounting plate 26 and since gear box 70 is secured to pivoting sub-frane
50, gear. box 70 of drive and camassenbly 40 is forced to nove downwardly
- to pivot sylobksae 50 into the nounted state shown igerfik@ukg; 6 during this
ninety degrees (90) of rotation. Thus, tape cartridge 18 which is nowin
the received/retracted position is,foved froma denounted state to a

mount ed state wherein it engages tooth drive 28 and nagnet 30. This
corresponds to the post and camorientation of Figure 13(c), and it may be
appr eci at edpostian show fire Figureoi 2(8) & thef withainavel position ﬁ'&mriovﬁlgtes an

‘appr oxi nat e (ge hundred and eighty degrees (180) dwell by virtue of the
novenent of 23 st 122 in groove portion 119 of cam groove 116. 3 February
2006 WO 03/ 0150%/ithpgieranse 2p@6 03 Figue §it may dbeeen diwmt agwicond carfi gure 10(c),

‘the ninet ygg'ﬁ’?{e ﬁ]nr ﬁéoa'fsd'%hn?g t@?mtouﬁlrﬁgﬁﬁe 6% 1eCH 1@3"?‘ @J%rtwe movement  of

sub-frane enpun hounted st
appr oxi mat dhgreby. neam fdiayres gin (200prmsé linking e!bmantman@hpmcaliydmkll4 of cam

aroove 112 g.ffiishe @ arf e 56 53 18 Hqve oo BB Slim o ae, SO, Lo the

mounted state, eac [ OOVES rovi appr oxi mat e one
hundr ed and2@urg:|h.tdesaevg>sbqumaﬂs)xteﬂdstMmgHslazlri@ﬁ mgarbox%eoaelrl ving of cam

el erent 72 BenBRlPLecify oY Godile hhOR if Abopg dRCd g RFY de structure

©(not- shown) ead en cartrrdge 18 fo
" threading. Oﬁewﬁememtg?molﬁoiau@@f@ause!emememjesmiemtlbmbwﬂncbsemteus| on of

cartridge Wl e st, sub-frame
50 is. rmve(]g%PPA E’E'Jegglﬂ&%%@ﬁgﬁ&gg%%l% {‘—l}"‘;?ure(ia%%i4 nrldermunt ed
state showtenant Fr’Eth@ i5 thy vielve depictedi md=lgmesari3(a)-131ﬁ) pﬁkx:k\mﬁé in cam groove

por ¢ £ On T1SoHAt vf eCAReclSF b By "B BBVl COTRITALY 0% BAHEI2S. Thi s

br eaks t he nag net I'on bet ween pe car magnet 30 so
' 7 elghty degrees (180°) which corresponds to the rotation in Flgures 11(a)-

‘11(c) provides a dwell for post 120 in a first arcuate portion 117 of second
| cam groove 116. This corresponds to rotation shown in Figure 12(a) moving - B
' 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 finear 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 {80°)
' of rotation. Thus, tape cariridge 18 which is now in the received/retracted
position is moved frorn a demounted state to a mounted state wherein jt
“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. |




t hat carfri dge 18 demounted but retracted within sub-frane 50. Continued
rotation in the reverse direction then causes pawl 78 t ve entially
fromthe wi thdrawn position shown in Figure 12(c), thro%gﬁk%gﬁuﬁ'gaggﬁgi tion
shown in Figure 12(b) and finally to the advanced position shown in Figure
12(a). During this novenent, finger 82 noves tape cartridge 18 fromthe
recei ved/ r etorjagiseed state to the received/ extended st agquapshsfsynal |y

- di sengages finger 82 fromslot 20. At this point, tape cartridge 18 can be

renmoved fromtape deck 10, for exanphe, by an automated library system

Wil e the above-described structure allows for the novenent of tape

cartridge 18 between the recei ved/ extended position and the

recei ved/ r et r ac Yt rgigsance egaindo Figure 186), tihreenidetyrdagree dotatioatob camd t he nount ed

state, it igembat bon S e f Lol % ridge 18 be
SRy 7hoRRER; kel 1A AR Cor SRS pF Sfosg

t hreaded. aroun e read e ass onto 9. This is
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t hreadi ng e reon 1 fustheusriving gftcanm element F2 ymotarsouh@higidwetl hr eadi ng
chamel TGufgSamonu BB (A APPhol Pebyy o,

Fi.gure 16, threadi ng channe IS'S1z 0 receive a

~carriage piteetape ivearindge h8 fanthreadingnce from a start | ocation designated as

ot af Ty o (PSR P55 A TR il 0 g o) Lor "5h°
Carriage pilécly 1@rsingh#eutiosedure eesnipad elboes. m FirsY sibtfendi 60 is her ef rom wi th
e Cadihe i yEIBed SR AL 1 09 IR, Y Lo
be appr eci ghewn tmdiguret by theneslative mavamentf oft pgsd 122 in cam groove
: portion 118 that forces gear box 70 away from mounting plate 26. This
breaks the magnetic attraction between tape cartridge 18 and magnet 30 so
that cartridge 18 demounted but refracted 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
_.teceived/retracted state to the received/extended  state and finally
" disengages finger 82 from sliot 20. At this 'po'int,"tap'e cartridge 18 can be

removed from tape deck 10, for example,'b_y an automated library system.
“While the above-described struct:jre allows for the movement of tape
o 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 1560, shown in Figures 2 and 14 which drives a sprocket
162 and a continuous loop belt 154, Belt 154 extends across a lubricious
‘bearing 156 that is provided with mounting siot 158 to secure to sub-frame 50




cartridge 18, notor 150 nmay be activated to rotate sprocket 152 so that the
end of the tape is threaded around air bearings 32, 34 %n%mUa r which
it is threaded across read/wite head 42 and around air arph 8 where
‘the end of the tape is then advanced to and engaged with the hub of
‘take-up spool 39. The tape nedium may be then wound onto spool 39 while

i nf or mat i owolesmséssansferred to or read fromthe tape pgukd2R@sSes over
read/ wite head 42. After conpletion of the read/wite task, the tape is
unwound of f of -spool 32 and the eq& of the tape is then reversed through

t hreadi ng 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 thyg ropas of = sTelv 160p® tha’csxﬁisb[ddemsidﬂng)nn ek 18¢€gwyafe cartri dge 18.

T R okt OB R 110,

18 is m)vedhréadmg channeb déd \sedhtext phlaimnn $n &igurd d5twiereim dhoeadingd/ r et r act ed

Secured  al NP RYS BT REaRYPR G ABYS bRET R A EARATIE bl are 26 <

| -mechani cal 18, threziditwglcbakred 70 i gmmiepiatmﬁ@m&&ebyo waygiveh cpoiage fid® engagi ng cam
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~exposes the_ interpal .par eck f f I nt enance.
‘The pr.esen?ocﬁﬁé}bn?i 8%'36%1&3? %?"?S%’% éga éryét E%J% ggep?r%%n ezgaand
denount ed énclugps an @idngaied arro om etendirg therefipm withdironm7d radapted teead/ wri t e

hor ont i ARt b0 BRSPSt R BEREE L o6

this i nventlB,cnmshmbmdiasthéau&erti ng the tape cartri dge | nto a bay fornmed on

readiwite 1 ocsrarighRRhRpesPREH AL AdGn TR < 2e for che

tape cartridge 18, motor 150 may be activated fo rotate sprocket 152 so that the
' | end of the tape is threaded around air bearings 32, 34 and 36 after which it is
threaded across read/write head 42 and around air bearing 38 where the end

of the tape is then advanced to and éngaged 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 iape as it passes over read/write head 42,

- After completion of the read/write task, the tape is unwound off of spool 32

ahd the end of the tape is then reversed through threading channel 170 and

release tape cartridge 18.

- In order to initially access the Iead 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 engéges tab 23 on the door 21 when

" cartridge 18 is moved from the received/extended state to the
received/retracied state. | | "

It may also be appreciated that since sub-frame 50 is pivoially secured

at hinge 54 to mounting plate 26 and since mounting plate 26 is mechanically

‘interlocked to sub-frame 50 by way of post 12'0 engaging cam element 72 the

disengagement of cam element 72 by post 120 will permit sub-frame '_50 tb be




cartridge. The nethod includes the step of engaging the tape cartridge and
advancing it fromthe recei ved/ extended state to a receié/l(_e&)/rretér'@gted
state. - The sub-franme is then pivoted relative to the. mai hn FPATE f rom a
first position to a second position to nove the tape cartridge froma
denmounted state into a nounted state relative to the read/wite recording

assenbly. Wwoasbawge nediumis then advanced through thgspaddsyw.ite
recording apparatus to performa read/wite function thereon. After

performng the read/wite functionjgthe tape mediumis restored in the
tape cartridge. The sub-frame is then pivoted fromthe second position to
the first position to demount and nove the tape cartridge into the

recei ved/ r MO 88 dearees adth reeeeckee hwguntinge platen £6.ud&uch pivoll ep of

advancing_fehRAE kabds! HE inderATBAE ofrtgﬁgidésﬁffoewrggﬁ,gfgo@?g%?i“0“ to the

recei ved/ ext ended position an i sengagli ng and renp e tape cartridge
fromthe bdNA¥enNanee. sub-frame. Accordingly, the present invention has been

descr bed Wit H¥TRrocdROARIBH KPALS LEAS 1 ¥ IASELPHohfed By oxerP! ary

enbodi ments of the present invention. préeciated, though,
that the pieBeHRtefl R, e eattridge cartpiningda igpet mediuol baiei ¢ geadiwiters construed in

~light of t il OTts AR i | e made to the
exenpl ary g&nt?%?%ﬁﬁrﬁ%ﬁ :tnl;k'llg(?ﬁ{:arthesentl)c ilng@g%t% ﬁiﬁpf/i\}eﬁﬂg%g&?ﬁe%%p?i ng fromthe
i nventive #HREEDHIR theophayp fegerbae sbiugiure3 Brepdiathough) e Mehod /015087

PCT/ US02/ 2583 véRiohbn@liddsThsektin [iﬁ&'fé'rgégcafi‘tﬂgﬁé ﬁ‘&dié_bgg%r%{j %ﬁ.tﬁé’ receive a
- tape cartridge and nount and denount said cartridge relative to a tape
read/ wri te_s%ﬂ'é‘ﬂﬁlt}ﬂ?t Is; Bivpiaiisispepred A9 they myaiy frameuof theereadépited to receive

sal d carlr iBRing Asbhby & defiellaV RlbRERRAAGLP Shid | BN kgl or (B) a paw
element including_a firSt paw end portion and a secon pawl end portion.
opposi t e s&RHidORr Shepasihokinalugrs the siepaaf engesiamihe tapa emsigdge and advanced

posi tion apgvehciylitsrAhe RRBNEIORendRd! sthib 16 Bl reBdVa/BRELLELON
- 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
~ 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 readfwrite 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
rﬁove the tape cartridge into the received/fetrac_ted 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
t degree of particularity directed io the exempfe_xry 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 p'rior" art so that
‘modifications or changes may be made to the exemplary embodiments of the
present invention without departing from the inventive concepis contained
herein. '




adapted to engage and di sengage said tape cartridge when said tape
cartridge is in the recei ved/ extended position and said qiagi el_%ggnt isin
the advanced position; (C) a cam assenbly engagi ng sai o TS8VEN d 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 the

W t hdr awn wBQshtdspn thereby to nove the cartridge fr ‘
recei ved/ extended position to a received/retracted g{)E‘Sng?zgrs]os;nd further

operative to advance the cartridge 1%nto a nounted state relative to said
tape read/ wite assenbly, said cam assenbly operative upon being driven in
a second node to nove the cartridge fromthe nounted state into a

- denmount ed sWackimel ative to said tape read/wite assenbly and further

operative to noye sgi d t L t he wit.hdrawn. position to the
advanced positi g‘n tﬂjé)(rglgﬁ@%ggrjﬁnﬁ@g&}e aéwgggf??elw&g@ TRhe Gritrcie and

recei ved/ r enownt eed deowini said certidye relatied ted/iepd eswdiderite pessnblgn; and (D) a
drive operagow,gsiﬁ%oact uate said cam assenbly selectively in the first and
second nodes. 2. cki ng apparatus according to claim1 wherein said cam

assenbly includ@d a arteyastalchuee adapted ¢oresteive smiid] cattridge topefims kve in the
first nod i id. eleqent in a first angular direction and in
el GRS

t he second node h el enent in a second angul ar direction
oppositely of {Bhe fipasd element including aditst pawl éhdpdrtioraand 268&mnNO 03/ 015087

PCT/ US02/ 2 . i Ng. aratus, according to .clajm?2 wherein said
cam el erre%tg%ﬁ%%d égr*:?r} g&%ﬁ? 15%83# 'PFW} %"%B?!ﬁ%&“%g‘m"a?'%&s@“eﬁar nmed t herein,
the secondneasiianmextpositionfand @ withpzawn pbsitarn saidrfirstysiwd @na poaionf ol | ower

di sposed t i e docking.ca roove. 4. cki ng appar at us
accor di'ng taggé:tggﬂ?n%\ﬁg%gﬁngggéggsﬁoséﬁ r\if% Eﬁrﬁ‘%ﬁoﬂ(}%’ fad gg?oad section
and a dockicadridpesds in tbe cicevad/estandbdgmsition ahd eaid pawbslbmientds inthé he | oad

_ section V‘hialﬁan%&ijgos?t?ow el emrent i s advanced

-(C)  acam assembly engaging said second end portion of said pawl
element, said 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 recelved/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; a_nd '

(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 & 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 sec%opng surg0 e wth a
. . . . . . ebrua .
nmounting cam groove formed therein, and including a lin el e rmen engagi ng
said nounting cam groove and operative to nove the tape cartridge between
- the mounted and denobunted states. 6. Docking apparatus according to claim

S wherein GalogodMunt i ng cam groove has a nounting dwglfyse@sdhon and a
~mounting section, said link nenber residing in said nounting dwell section

when said paw element is noved betyeen the advanced and withdrawn
positions. 7. Docking apparatus according to claim2 wherein said cam
assenbly includes a pawl control plate operative to control said paw
element as it ﬁoveﬁ%‘ﬂ&e@watﬂi@ aerprding: do wladit 2 ovhegeiol sakecat hdr awn
position. &ijg ' ; | ' ' aid paw
control plat erﬁgh}gg“ ag%gﬁrigg?@*g?v ﬂ?%@%@ﬂ%ﬁéﬁg@?%ﬂ%\eﬁﬂgé@g,ntg% d first end
“portion ofsegendienshigrtien eheaid pawelement inciudingsd camtfbllmtver dispgsedat i ve to

engage sai : I ON: ' awl elenent. 9. Docking apparat us
engag %er@&?%ﬁ%ﬁng@ﬂﬁéd&ﬂmgg%@yé&@ g app

according to claim lerei n sali 4~ "€l ement includes a first finger
t hat engages t h& guil$eking epparatys acewdiondo clairm§ewharbintsakeidraieg t he contr ol

. slot. 10. | r - ' i ein.said cartridge
has a handﬁaﬁgbgﬁgﬁ?ﬁgﬁag [ rééc,‘[’ﬁ&? fyrqggar h@%@lr'{g dg?leﬁes\gg?%]’ esg][dZ%%nt hr ough t he
gui de sl otfoligiar gsiding inéeyloath gedien avhile dhidepayd rlernévet ibadddriced) sl ot on sai d

cartridge. bgwfe%hqm&ag%anfgafﬁn%;ggﬁo 2CT/ US02/ 25037 21 11. Docki ng

apparatus according to clarm elrn the guide slot has a first leg

" portion and a skconBOPkieg FEPRabIs, acsaldingf for slaini ihguereimsakigedrn t he  fir st
i th the hacHEREhaZh Sebddbuiabe 4t a g Bl ORRSEITR nBRR Cond Teg
portion whé@hd daslelingal ligk elesment repgeging saidemounting eatuagroee and
operative to move the tape cartridge between the mounted and demounted
.7 states.
B. 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 beiween the advanced and withdrawn positions.
7. Docking apparatus according to claim 2 wherein said cam
assembly includes a pawl contro! 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 pawl
control plate has a guide slot that is operative to engage said first end poriion
“of said pawl element and a control slot that is operative to engage said
' second end pottion 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 slot, said ﬁrst'ﬁnger being sized to extend through the guide
slot and selectively engage and disengage the handling slot on said
cartridge. |




position and the wthdrawn retracted position. 12. Docking apparatus
according to claim?7 wherein said cartridge includes a {apg. §s door,
said pawl control plate including a flange positioned to engage and open
sai d tape access door when said cartridge noves fromthe received/ extended
position to the received/retracted position. 13. Docking apparatus
operative wooee@yve a tape cartridge and nount and ggfRupkissal d cartridge
relative to a tape read/ wite assenbly, conprising: (A a main frame for
said tape read/wite assenbly; (B) g subfrane pivotally secured to said
main frame and novable between a first position to define a denounted
state for said cartrldge and a second position to define a nounted state
~for said cartri$be, Doskingapeaseiua Aecording iowiain 18 vdweodin the dudte siatiapt ed t o
recei ve sai r sition
therefor: ('%Stagpﬁ Iﬁﬁ%m%ﬂe&ﬁa%%gﬁ%égﬂ’%%" %&t’%?ﬂ{\ﬂ%m%gﬂg%t 'Tpon and a
~second pavWSteH*@ perien owhesp pésd tf@ts&igﬁrfmﬂ\eis i emgegementt iaoth and novabl e
bet ween ary; [ SR fele first paw end
- portion ada%lﬁg to tegmg thég{r%‘galggs%%tgage sai F’ﬂ%‘g]; car nPI ﬁ&ge when said tape
cartridge iS§c9Hd l@&@@ﬁ@w dyaick pawl chiemart snavies ivebivednsthe ddymnskd el ement s i n
(the advangRgisteaid heVitndriln fettofilpBi, ©Tent associated with sald min
frame and said sub E 8 am assenbly adapted to be driven in
first and secontk nBeegneﬂ@paratus a@nor@gztorc&aym%wpemmnmmagwwos?
PCT/ US02/ zsﬁaaadesza(taae obdss oo, 48 PARCBGHHol BRAAHARIRP g gRgeond end

portion of said paw elenent, sali I'rst cam conponen X ive when said

' cam assenbl 9091“@”@? fo/19a00 and @pen said tapscrecess daor ovheni sidbeankidgd ement from t he

advanced pogmbldsOfrob® thd) Eretil i Gishibh Mo IR Greblil e SRS OPONENt
: . position.
13.  Docking apparatus operative to receive 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 fo define a demounted state for said
cariridge 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
: pawi end portion opposite said first pawl end portion and movable between
‘an advanced position and a withdrawn position, said first pawl end portion
adapted fo engage and disengage eai.d tape cartridge when said tape
. cariridge is in the received/extended position and said pawl element is in the
' advanced position;
' D) a Imklng element associated with sald main frame and said
~ -subframe;
(E} . a cam assembly adapted to be driven in first and second
modes and including




operative when said camassenbly is driven in the second node to nove said
paw element fromthe w thdrawn position to the advanced, P&ﬂaﬂ%ﬁﬁ t her eby
'to nove the cartridge fromthe received/retracted position to e

recei ved/ extended position; and (2) a second cam conmponent engagi ng said
link elenment, _said_second cam.conponent operative when said cam assenbly

i's driven iYWOOXHM¥T|irst node to nove said subframe frBeH¥S8225p37r St position
to the second position thereby to define a nmounted state for said
cartridge, said second cam conponem2 operative when said cam assenbly is
driven in the second node to nove said subfrane. fromthe second position
to the first positi og)t hga;l denmount ed, state for, said

to define
cartridge; and - {R a’dri vgfp%tpg?rﬁt?wq“aﬁa@f’wr@ $8{dq SR W | y
sel ect i vel y ppriion pheaid pawk elemehtsseibivdt caml esmpdnént Hpsrkiivegvipaidat us accor di ng

said drive SABFRRh R deEad BFRRe e drR e AREEERE Meran: 1 o
first angul advadicedgosition dndhe withtawnepezitidn, saidefirs céini yempgorest cam el ement
15. “Docki ng b e inst! S b eBRRAY it Gindh i ghcen oS ERP el et has a
first surfasadwiash elniat kiomgtheanitigicamy poditonRdthehadvahded pétionsecond end
ARt R e e A i
15 wher ein Eaabidedte»de;ndedpbsii_iﬁn; has a second surface with a nmounting cam
roove whereby rotatébn Brecud L HnBrERE Aot rad Juk SRMETh {1 ane and
sai d subf r aseid secohd carawempottent oparativerwiicheaid cantascudipis IH MO 03/ 015087
cam - assentS 1 Jidhae HeLb ABRARE i Bechshertionde S seomr ol sai d paw
el ement  position thereby to define a mounted state for said cartridge, said second cam :
' _component operative when said cam assembly is driven in the second mode
to move said subframe from the second position to the first position thersby
1o define a demounted state for said cartridge; and - !
B (Fl a drive operative to actuate said cam assembly selectively in
the first and second modes., -
14.  Docking apparatus according io claim 13 whersin said cam
assembly includes a rotatable cam element, said drive operative in the first
mode to drive said cam element Iin a first angulér direction and in the second
7. mode to drive said cam element in a second angular direction oppositely of
-.-the-first angular direction. - ' . ' R
| ' 15. Docking apparatus according to claim 14 wherein said cam
_EIement has a first surface with a docking cam groove formed therein, the
o second end portion of said pawl elemént inélUding a cam follower disposed
- thereon and engagihg the docking cam groove. |
| 16. - Docking apparatus according fo claim. 15 wherein said cam
- element has a second surface with a mounting cam groove formed therein,
- - said finking element engaging the mounting cam groove whereby rotation of
said cam element pivots said main frame and said subframe with respect to
- one another. o




as it noves between the advanced position and the w thdrawn position. 18.
Docki ng apparatus according to claim 17 wherein said pa pl at e
has a guide slot that is operative to engage said firstwgﬁﬁﬁggﬁgﬁén - of
said pawl elenent and a control slot that is operative to engage said
second end portion of said paw elenent. 19. Docking apparatus according to
claim 17 wWagywhidessal d cartridge  includes a tape acceggadeseysal d paw
control plate including a flange positioned to engage and open said tape
access door when said cartridge nowgs fromthe received/ extended position
to the received/retracted position. 20. Docking apparatus according to
claim 13 wherein said cam assenbly is nounted to said subfrane. 21

~ Docki ng appar at dg. adeaskitigrappawmiud ateordd® whelaimi ri3swhateidrsaice cirs  nounted to
said cam as i I 0g . r o to claim20 including a
-paw  cont r%ﬁ%g@wtl%&%ﬁ%% |%f@ﬁﬁ%%%égn%g\%ﬁéﬁgﬁwgglgipawléﬁ[pe | ement bei ng

support ed b3s isaovesheiweandhe adianpddypasitian dnd thiedvibdrnagssitibh.y. 23. A
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t her eon as eoatrdl plaip base guiderslatithahis eperativerie engagecsagt firsti ang:portiod) a main frame

- f idt 1 | ' N . bf .pi vot al |
Secured to el RarhephEnt SR CoRdoraa ¥ orshlS B RpsATEAR U1 10 et ne

a denount edsesentt endisrtionaif daid pawréletgentand a second position to define a

" hounted state fos SadueArir] Ld subt i ncluding a docking bay
adapted to recetve oarrEabErale ol YRR el st bl cur endea

posi ti on t Hegledesra 1¢p®) aecase alvonr saic pawk cordioh glate dnthdirgpasfetigen sai d mai n

frame; (D) ik -0 t ed Ap upstreamlocation relative to
said read/ Ozsﬁlgﬁer&;@gédggﬁ% gﬁ&;?gé%%%S géeogeo%%‘g‘%seg?oﬁ er‘?e?%rgef’arﬁﬁg%t ed at a
downst r eammemeairoorihe ricaived/extentedgioditioreladiavesieed/etractdd posiiomad; 3 February

2006 WO 03/ 01505& P%l&ﬁ&%/pagrgég ac%érding to claim 13 wherein said cam

~assembly is mounted to said subframe.
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
conirol plate mounted to said cam assembly, said pawl element being
supported by said pawl control plate and said cam assembly.

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

" U(AY T a'main frame for said tape readfwrite recording assembly:
By a subframe pivotally secured to said main frame and movable
betweén a first position to define a demounted state for said cartridge and a
" second position to define a mounted state for said cartridge, said éubframe
- including a docking bay adapted to receive said tape cartridge to define a
received/extended positidn therefor; ' |
(C) aread/write recording head disposed on said main frame;
(D)  first bearing member located at an ups'tream location relative to
' said read/write recording head and second bearing member located at a
downstream location relative to said read/write recording head:




(E) a take-up nechani sm supported on said main frame and including a hub
“having an outer surface about which the tape nediumis t?Febﬁﬁar;Y‘EHd d; (F) a
rotatable drive operative to rotate said hub thereby to wn sal d tape
medi um thereon; (G a threading assenbly operative to transport a free end
of the tape nedium between said tape cartridge and said take-up nmechani sm

(H a pawl wghoss@t including a first pawl end porti ori,&qpng'\),\zﬁségcond paw
end portion opposite said first pawl end portion, said p el enent

novabl e between an advanced positiop,and a withdrawn position, said first
paw  end portion adapted to engage and di sengage said tape cartridge when
said tape cartridge is in the received/ extended position and said paw
element is in ttR adviekeew pwmechanism sgpportad canmsaid seabl rareegadi ng sai d

second end ;pori: i ' _ ' I?eaﬁ %ﬂm perative upon
bei ng dri Vélﬁﬁ?cﬁ]ﬁgggpﬁéggﬁhgggadﬂéer Sﬁﬁ%%e@gytd%@%g\f e fgfe%?\ ! r}(t)érﬁgt he advanced
position tdetwmindi t hdrawn position thereby to nove the cartridge fromthe

recei ved/ ext endgd pasLLIAL bife el ARl YadEIRId RBUAGRPRIEE" and fur t her
operative to no sai d subfrane romthe frrst position to the second
posi ti on t Iseiddbye medidefithereory nounted state for said cartridge relative to

sai d tape read/ yit | i upon bei ng
‘driven in a sec(ﬁ%d %@éﬁ‘?gah%sveg@a&g?%gﬁ%% %(f)r%gghéelwstégond position to
the first pers mediumbhweshsaiddapetariidgaanddmicbtale-opl mechansni;or sai d cartridge
rel-ative to saigpta ' ; : ive to nove
said paw - el er.re@iilt) frag)%&?%%m\%ht ﬁ@%‘g‘aﬁgg@#ﬁ@% éégﬁ(%rﬂgﬁda%\g/gér@éd position
"t hereby t o prwlend ipertionrappositse said dinstt el end quortiond Saidt pavd talemgndsi tion to the
recei ved/ e htl-0n; : V& i t Q. .actyate said cam
assenbly sﬁ%@?%&ﬁ@bnﬁoﬁ@ﬁ?&r é?ls}t'gﬁc?ﬂé édc@ggp%&o@ég%{ﬁoﬂga@q%sgad/ wite
recor di ng &wkerns porionmsiagiendo eogagesinthdia@ngdyersaidiaps eaittidgamhes senbl y i s
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s ~ element is in the advanced position; .
n a cam assembly engaging said second end portion of said pawl
. element, said cam assembly operative upon being driven in a first mode to
move said pawl element from the advanced position to the withdrawn
position thereby 1o 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 o the first position thereby to definé a
demounted state for said cariridge rélaﬁve 1o said tape read/write assembly
_ and further operative to move said pawl elemeﬁt from the withdrawn position
‘to the advanced position thereby to move the cartridge from the
- received/retracted position to the received/extended position; and
(/) a drive operative to actuaie séid_ cam assembly s'electively 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. '




25 25. Aread/wite recording assenbly according to claim23 wherein said
t hreadi ng assenbly is disposed on said subfranme. 26. A rgggynygiﬁ&,arecordi ng
assenbly according to claim25 wherein said camassenbly Is (§¥sposed on
said subframe. 27. A nethod of nmounting and denounting a tape cartridge
containing a tape nediumonto a read/wite recordi ng assenbly that includes

a main frawggpdegperformng a read/ wite function the}‘(ﬁﬂ% »R@PPrising: (A
inserting the tape cartridge into a bay -fornmed on a su ?rama that is

pivotally secured to the main frame,of said read/wite recording assenbly
to define a received/extended state Tor the tape cartridge; (B) engaging
said tape cartridge and advancing said tape cartridge fromthe

recei ved/ ext end@d stneadivuitearecerding\asaemisy acoording &t elaier 23 @herpinvot i ng sai d
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position to nove sald tape car roma denpunted state into a nounted
state relative & sdi wageaity rwcondingrassembly acpordisg endiiy 25 Bhersidvanci ng t he

tape redi Uggidy Rl GEANGIG S0 BRAST N0 assendly to performa

read/ wite function t restoring 'the tape nmediumin said tape
cartridge; (F) Bf.votA moetked @f subiintiagearnd clemphetinge @otapepositidgen to t he

recel ved r PPt A EREHRIA bR e SR BB AAR B %t o ¢ ne
~ recei ved/ r émpaistrameped ipeifominga tdad/writecfunatiod theceam dentprisig: t i on; and (H)
- disengaging and rempyy ngnsatidh YR %S dERARS i O bAP1BAY ona
o  subframe that is pivotally secured to the main frame of said read/write
‘recording assembly to define a recelved/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 4
demounted state into a mounted state relative to said readAwrite recording
assembly; _
(D) advancing the tape medium through said read/write
recording assembly to perform a read/write function thereon;
(B) restoring the tape medium in said tape cartridge;
(F)  pivoting said subframe from the second position to the
“first “position i¢ demount and 'mc'i'\ie"_said "tapé"t:ar‘tridge into the
received/retracted position; o '
' (G) advancing said "tape' cartridge  from  the
o received/retracted position to the received/extended position; and
' (H) disen_gaging and removing said tape cartridge from the
~ bay. ' '






