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{57) Abstract: A docking apparams and method is used in a read/write recording assembly (10} and includes a bay structure, such.

“~ as a sub-frame (50}, adapted to receive a tape cartridge.(18) The sub-frame (50) is disclosed to pivot relative to the assembly’s main
frame. A pawl! element (78) is controlled by a cam assembly (40) in a first mode so- as to move from an advanced position to a
withdrawn position thereby to move the cartndge (18) from a receivedfextended position to a received/retracted position. The cam
assembly (40) also mounts the cariridge (18), for example, by pivoring the sub-frame (50} relative to the main frame. Driving the

B cam assembly (40) in a second mode teverses this operation. The cam assembly (40) may use a single rotatable cam element (72) 10
accomplish the loading and mounting of the cariridge (18), and a suitable drive actuates the cam assesmbly (40).
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WD 03/ 015087 PCT/ US02/ 25037 1 TAPE CARTRI DGE DOCKI NG APPARATUS FOR

READ/ VRI TE  RECORDI NG ASSEMBLI ES AND METHCD THEREFOR CROSS; REFEREN TO
RELATED APPLI CATI ON This application clains the benefit of 08 “*Pf ovi 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 retri ey obpfs@rymati on on the storage nedia, such agep@R@nRlHC tapes. In
~particular, this invention is direcfed to a tape cartridge docking
~apparatus and nethod that is used t® load a tape cartridge into a

re'ad/vvr'i_te regay @%%ngﬁ)b nggﬁpt %ﬁgﬁt ‘géﬁ? n is descri bed
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be enployed with other tape nedia either as presently existing or as
hereinafter may be deR@SS{REFERENCEROEAEDATEDIAPPLIMENIN ON The advent of
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desi rabi | i t§0/31®,% pfiled Andust #p2dodn f or subsequent retrieval currently grows

at an exponential rate. Th | devi ces have -been devel oped
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as for archival purposes.
Wher e on-1ine piTbepesemignveation beadlyd abrcerres dpparasadand/ mathotiaosbd a
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of data st aeeafdiog assenddly. Velgleahe predertimentiaryis. describededih réspegaton an even
hi gher dengjd boboh ool % of RSgRt: S8l Hhidka YRRafigys] gred. These
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 wétl as for archival
 purposes. S - |
| 'Where on-line procéssing requires data to be readily at hand, a
ﬁgnificant improVement was provided by thé 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




upon a very small wavel engt'h of light so that a higher density is obtained
~due to 3 February 2006 WD 03/ 015087 PCT/ US02/ 25037 2 thlang dage Laser
light is enployed to read the stored infornmation or data e opti cal
disk. In early days of the conmputer, before the advent of the magneti c

di sks and the optical disk storage assenblies, data was typically stored

on magnetiwoob@BRS, such as reel-to-reel tapes and | gigfspasaettes or
cartridges. In a magnetic tape storage device, a magnetic coil is used as

a transducer to inprint data magnetically on a nmoving band of magnetic
film thereafter, when the filmis advanced across the transducer, the
data may be read and re-input into a co-processor. Magnetic tape can be
erased and PEURAhDIReN hasey ight ireempleysd 1 seaddhe aivveshiniageation of delacost . Magneti ¢
tape is stiddth@opticQltisk, desirable format for archiving data for rapid

access is of less significance and cost is of concern. However, where vast
Cquantities of diresriydays ¢f the corpuierabefere, the Rdeest oiipe snagaeticoiiskeul ky due t o

the: physi Gl i sites AIRSRAAR disd IbBL R WAEYBHAN I B ndiidty The capacty

for such tapes to store cour se e nunber of
"tracks" wpRes Sﬁfﬁha%ée‘?lﬁ@@ﬁbﬁﬁi)éﬁtﬂrﬂ Iplencessetics @$scarth@em dihhaof the tape.
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accessibility of data to be rea the fi Imlsa on of two
vari abl es: Rfnt dataenageaiivatyome maving dgad obmagrietly fitm dhesgaiied witen whi ch t he t ape

medi um may yRenimtis Q(E\r%ﬁé’éot &%s%%é’ﬁénsau%r %Hét?%ﬂg%e%%c? LeNlGag by the

transducer. Thus, fo exanpl e, a nagret Wite'systemthat is
“able to redHo arfe- nmqeﬁ@rmMe@netwrtamgarbbe grased ehd tevgitta mang timep of tape wil |

hol d four gﬁgh%ad@,g,lﬂ ééf?@ﬁc& e amount of data as a system which only
utilizes two tracks. ore, efforts to increase the capacity of

magnetic tapes M@Qf@ﬁ‘biaée iszhitha Righly desiebladeraat ioharchiving data fafrdpid t s to increase
the nunber sedesh r@@ﬁésé"@?ﬁfbaﬁ@é‘aﬁ’c?c% id Biet?) a Ilfﬁbq'epf @f?;%?t ic tape. In

- the above-described sys stora ree fl anged or

f1 ange- | es§ugiiigs @)&Eﬁﬁﬁ)ﬂ@ TgéJGUE@ﬂlalhed dmsertam@eeaﬁ baapullk;edtml adesl on

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




retract the tape cartridge and nount i e rea

t he machi ne during use. A threading assenbly engages the free end of the

tape and passes it through the machine, Typically, the t?ﬁ%rl ) £0§readed

across air bearings, past the transducer and into a take* P 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 may be placed on the
tape or retrieved therefrom During this process, the Ilength of tape is
transferred onto a take-up reel or hub that is either a part of the
machi ne it sepbf3oisar| uded within the cartridge or thatecissovont ed and de-
mount ed from such machi ne. After being transported through the nmachine,
the tape may be rewound onto the sto?age reel and renoved fromthe
machine, In the tape cartridge read/wite recording systemof the type
identified ve, it s pnecessary.to insert cartridge into the machine
so that the! é’gneo“ﬁ%géfpﬁrf?@?ﬁ‘t%ﬁsﬁ% ﬂ\fﬁ‘ighiq&e FWQ%E%F’?&WQ& OHEY%e t hr eaded
t hr ough t he nmayclie placedtan the tdperonretrieesicthevsfrore. Duringtthiepradess.a¢os. While this
can acconpli [ ' X ted assenblies,
such as an. ]'-a %%@Hﬁ%%eq@%ﬁ%@)&%?%ﬁ Bfﬁ%bﬁﬂé&a}% ?'thl%ﬁ% |aI°fy pl ace a tape
cartridge i Ahe machineisgfiwntiuded within therepriggast erthatds dwlinled and decei ved st at e
for the ‘car tyhd @R froh'Such MRARINGT A& BefigQFhs ARG fhf-) hilffheact uat ed to

t 1nth d /wite recording
assenbl y. AfR%IaPEdPRb PRigRLNGT orttpdhe stomgeviiept and exrepver e Bt i on, t he

~read/ write merpnei ng assenbly denounts the cartridge and extends it so

that the tape ca\rtri dgs may again be retrieved by the automated library
system The presBiie PA% etifamread wite eeprding systen ohihe twsridentifiRie docki ng
aﬁpar at us asmcié&tr@desyfatﬁhmsﬁﬂ@%am&ig@info&ﬁ%)ﬁﬁbrﬁm% aéﬁﬁﬂihle){aﬂéﬂﬁt receives
the tape cartridge, . munt.s the tape cartridge, an nounts the tape
cartridge f nguq%gtapggm%witqeecagg‘i%n[ﬂ%!.;e {FFF@%?%&@HQHEI?? Mechili®&so directed to
a read/ wit & pedwor diragd/asteefvhtton thecropo Metille nihisscerhacalplisigedappar at us as

\IAeNl\llEI\I'?? o EmafBANOARAERRRY nRHBErRY abidfafianRRPALE US-oPUMARY OF THE

automated tape library system, that will initially place a tape cartridge in the
read/wiite recording system to define a received state for the cartridge. The
read/write recording system is then éctuated 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. o | '




One or nore enbodi nents may. provide a new and useful tape cartridge
docki ng apparatus that may be used in "a read/wite recqarfgeir?ﬂg ﬁﬁéenbl‘y. 3
February 2006 WO 03/ 015087 PCT/ US02/ 25037 .4 One or nore e odi frent s may
provi de a new and useful read/wite recording assenbly that incorporates

such a t ape docki ng apparatus. One or nore enbodi nents may provide a new

and usef ul YRPHABE of nounting and denounting a tapeP@aBserbEdge onto a

read/ wite recording assenbly. One of nore enbodi ments nmay provide a
sinmplified docki t t LSy ] | v to manufacture
yet which is hi é:ﬂ%yor re?%g]w@m?ﬂgﬁ.p%ﬁdg %&éwngﬁ%h%?ﬁgg:b?r%rﬁt S may provide a
docki ng app#acatding assamblydbat|incogorates aumheswpeidbgkingrappatusat i ng a si ngl e cam
el enent that perdRr Tt z,gél@e [ hod. In
accordance w t h_da&fm%rggﬁiﬁg%ﬁg@? Q{HH 1 #lveé!n{1 ?%%ﬁdggﬁgrrﬁgﬁ]‘%?%r ovi ded a

docki ng appHHRtng Fsedampwiiing & ftapeesariiidge alvea cepd/niitggecardi®ganount and
dermount sai gssemblyl i dge relative to a tape read/wite assenbly, conprising:
(A) a bay structure adapted to receive said cartridge to define a

recei ved/ ext end&WepBs e nembediaens  maw)previgm\a Sél"l@%@‘htdqch'ég uding a first
paw . end posgpaeitustdid mMeth@FBAds ineRYNsita  MAUEARRe PRRMTHIENGALD first paw
end portion (ii novabl e between an advanced position and a w thdrawn

posi tion, 's?ﬁ%’?’PFﬁ?‘ pawl end portion -adapted to engage and di sengage said
tape cartridge Onherorsadrd enitpeimebty inby @aRidesa dockifteafReftiy @t ext ended

position angd..said pawl elenment is _in_the advapced position; (C) a cam

assenbl y’ e%’g%snagC{%iaases%@%ﬁ'ﬁo@ﬁﬁt'%?ﬁm@’? G ?%m?”bg\?fpertﬁ"ﬂﬁent , said cam

.. assenbl y opeulttuie/ef tagisin thedodfingmetted. in a first node to nove said paw

~elenment fromthge advanced .positjon to.the wthdrawn posjition thereby to
nove the cartri E‘g""em‘i"r aie W’Fhaehrfs{eac;sgﬁ?}é’aih«?i?"@ﬁ AT 5stﬂe‘b"r‘ﬁqdc?

docking apparatus operative to receive a tape cartridge 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. '




a received/retracted position and further operative to advance the

~cartridge into a nounted state relative to said tape re%gbwrlézq}ﬂgssenbly,
said cam assenbly operative upon being driven in a secohd h5%

nove t he

cartridge fromthe mounted state into a denounted state relative to said
tape read/wite assenbly and further operative to nove said paw el enent
from the wovixdsoanwn position to the advanced positi opcih@sehy to nove the
cartridge fromthe received/retracted position to the received/ ext ended
position; and (D) a drive operativegto actuate said cam assenbly
selectively fn. 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 camelenent in a first angular direction and in the second node
to drive the camelenent in a second angular direction oppositely of the
first angular direction. The camelenent then has a first surface with a
docki ng cam groove fornmed therein, and the second end portion of the paw
el enment includes a cam follower disposed thereon with this cam foll ower
engagi ng the docki ng cam groove The docking cam groove has -a | oad section
and a docki ng I 0 i e | oad section
whi |l e the paw qbé\@rlgn%)ﬁéﬁ%!lg nﬁvanceaggéo& )aeen t%wfee vg)ﬁae% $Ad Wi t hdr awn
posi ti ons 8lemenhehediive isthen eperative imafirghwpde toaltive M melemg@ct ion. while

Lhe cam el prefit SRR UBcioRahE i 3 Skng Hisicoa il IRy GaRofiave 2 second

surface with a nounti ng groove. engages a nk el enent operation to

“nmount. and HeRsesandiangulat dirqafir gepositely Of‘,tiﬁl istsangulay diregfion] sibei ncl ude a pawl

control pl ai ddint ffon ARCHAMEG: AN @R Yhookh GO as it moves

‘between the advance position an wn positiron. I'n the exenplary
enbodi ment thegeine apgvihe seeondr end portiere ohiie pavd uleteent| ingludesaa cim operative to

engage t hefoflov{?e?tdls%eged)%L oR thhqr'ns hf BRWer BhGAGRY A bcRing 8th O sl ot that

is operatlveto enga e sec
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




end portion of the paw elenent. Here, the paw el ement includes a first
finger that engages the guide slot and a second finger tggi% engages the
~control-slot. Were the tape cartridge has a handling sI%ote* 8PP r st
finger is. sized to extend through the guide slot of the pawl control plate

so that it RRyensgdectively engage and di sengage the haRghdeiios! ot on the
cartridge. Here, also, the guide slot has a first leg portion and a second

| eg portion. The first finger noves and the first |leg portion when the
first finger noves into 3 February 2006 WD 03/015087 PCT/ US02/ 25037 6

engagenent and di sengagenent with the handling slot and the first finger
moves in t heersgegoment &gl disenigagemen awitht the haadlingeslat ramdt thenfivsd $ingest ween t he

dv d iti dth ith i1] id
ol udes o riapete A eserh o riion JheR e e roni b EREupAL el (0.
| Ll’i????d gositani/\gn@r %Sima?ect?dgj/ e ter[rgsﬁiamgsﬁpﬁ (rnarlw_gegd} ?2t ract ed
“In acc'ogrgdan'c'ac .qsna Pﬁ@&%‘%ﬁaﬁag’p P c?ﬂ@%’ﬁ@e%f‘iaks ,'mftl'ﬁdeer{ﬁi&lg\é provi ded a -
oD o e rondl Lo assenbly, comprsin
. u i [ V, 1. : i si ng:
" (A) a main f‘PSYf’_éf'FOB?'E'Sé?"&"’?@{l ﬁtepciezgogcﬁjh?ﬁgo %@%ﬁ?ﬁ?’!}‘%‘&?%) a sub]élramerrp °
pi.votal 'y secured,t .itFI frane.q %@ﬁ'ec@éfﬁt%%npe%meﬂen% fd rst position
g

| ~to. define a dennun%e%%ag ate for said cartridgé and a’'second position to
define a muatidel s tdoickingoapmatiiscepdrativigéo receive sutapeacartridygel udi ng - a

docki ng bay adapted,to .receive sajd tape cartridge.to defjne a
 recei vad] extaliaRt b and; deuft sarh Fartrdge ik G2 s cadieisti ng a first
pawl end porddsemba@omprisRgend pawl end portion opposite said-first paw

end portion and npvable between an advanced position and a w t hdrawn
position, . said{A) fiadeainfame Orgaiddape rpadiwHisasser®ly; engage. and.

~disengage said t@pp carLibaigne"BRAIEM SebBRss 48 LAiidRRiIA Srhmet Ne
| -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




r ecei ved/ ext ended position and said pawl elenment is in the advanced .
position; (D) a linking el enent associated with said nmai @nd, sai d

f
3q:3b%'rﬁ'%%g econd

subfrane; (E) a cam assenbly adapted to be driven in first
nodes and including (1) a first cam conponent engagi ng said second end
portion.of said pawl elenent, said fir®& cam conponent operative 3

February 2006 when said cam assenbly is driven in the first node to nove
said pawl elenent fromthe. advanced position to the w thdrawn position,

~said first CqpbsURP e n: sqj_d ¥ | §.:.4driven in the
.second node to nove gg%agﬁa& 'érr%'?\\,{é?]f'Poﬁetﬁé?%w@ﬁ%m%vepgg'fjti on to the
advanced posPawiogiemest &by the arbwaced @ositientto ithg avithdvawhhmosition,

“received/ retgagt ition to th i yed/ extended position; and (2):
Cecond cam coRadiehESH, 5aPrbSatisherd e WhRH Y s aSBK S cam component

oper ati ve whiniverird e gecand endly tb meve \said ipawl emiens frgfldRet 0 Move sai d
subframe from¢the fi rst,_&:‘)si tion to the second position thereby to define a
mount ed st at ¥HRYAWEPesitian o thgcadvarcad asitinn tharebytponere theper ative when -
sai d cam assgiMidgel S §binVenthin tr*é%eﬁ@&i?é’t?ad’l@[ﬂe wARVe sali ubframe from
t he second posi_t-o?gon to the first position ther _%§:t|t6g det inghg denount ed
state for sdpeeivadiexienged pasiionand drive operative to actuate said cam

T Yo Stubre von) (e sBAI 30 AFRRRA G, s oose o e
on-a first sleheok said secondntamgcarapogentosperatios whe® sad segend surface
Hore. the. canPEEBnS el A PR mRBn ke avs SeirbsubBaniai®n th the drive
bei ng mount gfe! frst NSo SiBH2ES GAB! ¥ecdilf Adion thereby to define a |
o - 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 . WO 03/015087 PCT/ US02/ 25037 7 control plate is nounted
to the cam assenbly and the pawl elenent is supported i} f)%@% control
plate and the cam assenbly. In accordance with a third asp he
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 saig tape read/wite recording assenbly;
(B) a subframe-pivotally secured to said main .franme and novable 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

di sposed .on said i ( at an.
upstream | ocati onm%e a r\?/cg%pth a%;r:.fi @eé;ta%'?% iln?%t’rgﬁgp%r ’4 ér%ﬁlagcgaand second
beari ng nenb@admmeatreebrdmg asmwhi;starda@tﬁdl @@atepejneraaltapevmrtrdgsal d

read/ witer j tmﬁ{ r n said main
frame and |(§Og] uﬂhig tQS%ﬂ-b dﬁg%naﬁd Eﬁgg%)é%g ace @ﬁ% b &' the tape
medi um i's t dhefgen @ﬁ)%ﬁlfﬂtap% W&W@&@@bﬂ@f@,m@l)@ﬂﬂm atl ve to rot ate 'said hub

t hereby to w nd ai 4 ?e?lgi g assenbly
operative to tra porgt"kﬁ"ﬂp ree e%é(]?ﬁa{;l@ ﬁ ntér@:o&ng e’pween sai d tape
cartridge and sal® t akabimepivatafly sequrgdpe saalJ;&wn fearegrend movabledi ng a first

. paw end porﬁd@bn%@po%%ﬁ?&defﬁéﬂ d@ﬁ%n%rétét@?or%MﬁBgééfhdjaf' rst paw
~end portion, said paw el ement novable between an advanced 05|t| on and a

W t hdr awn po?F?’ido?PS't'é’alt?i definesy mayaigd S@rﬁ%ﬂ%&?@l%ﬁ”%ﬁ?'@&@ﬁa gage and
di sengage sandudigps dediidg bagadafiento Bakite taiptagatdrriddg o Wefiiea t he -
recei vedl 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 readl v feteivedieaatiby 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 aEARORLY stbfAbr sdideArtidgs rhathB td\sid BB SRS séRMByNg. @ read/wite
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/ wite ts anerativagceas posiiby theregffonmode e cEMHgexfrended 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 sdUplasitbé operative &l adtuate shid cam dssemibly Eslactvefyriom 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 fromthei'g‘%@@ﬁgﬁ)rgg‘sai tionto
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 . 0, . 087 PCIL/ USQ2/ 25037 8 These and ot her objects
of the pr eégﬁg'gﬁ' ﬁ‘{/@ tr%piﬁ%%érﬁgg@ﬁgﬁﬁra@dreadi | y appreciated 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 nethods 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 threading guide and | oading -
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 O 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 / demount assenbly of the present invention with the cartridge in a
recei ved/ extended position with the cartridge in a demoufted, sfog 3
February 2006 WO 03/015087 PCT/ US02/ 25037 9 Figure 6 is a side view -
partially broken-away, simlar to Figure 5 but show ng the tape cartridge
in a received/retracted position and in a nmounted state; Figure 7 is a

" perspect i v&¥OBBIPTBf t he drive and canmi ng assenbly foPCI/E#IABhg and
dermounting a tape cartridge used in the present invention; Figure 8 is an
expl oded view of the drive and cammisg assenbly of Figure 7; Figure 9 is a
top viewin elevation showing the paw elenent used to |oad a cartridge
according to the present invention wwth the paw guide plate shown in
phant om Fi gur e Thesq and otheb shieets af i tae pefsepthiavendion otk becemamibrannul ar  gear.
used in there‘éﬂﬂy"@ppﬁél:ﬁ'até@% Qg]d@mab{ryq,og c&&ﬁ%ﬂr&lﬁaﬁoﬁa% ép%@hgur es

11(a)-11(c) ;show the first canm ng surrace and groove of cam el ement
used to noveetaleddsscripiien pi thgexpmplncembediment whandakerntigethenwitand t he

recei ved rehbagéddthaRing biahgsThWHigs 12(a)-12(c) are side views'in
el evation show ng the Tam ar?d' rive assenbly respectively corresponding to

"Figures 11(a)-11(c); Figures 13(a)-13(c) show the second cam surface and

- groove for the cam eb‘?ﬁﬁ*‘bESBﬁﬁ“ﬂﬁg (?'iﬁ?‘ﬁEtd]fAW cartridge fromthe

internmediate retracted state tot y nounted state; Figure 14 is a

‘perspective vi eligue tisea parprective view 9f e tapsudackr gadridgessysteapend hr eadi ng
assenbly ofg & A t'nd"oﬁ}ﬂ?ém Offhe &I i i vi ew of the

- threading. pl a%bg of 't e‘present g ?‘ﬁv ﬁ%‘ﬁ)sﬁa\%mét'ha{]ﬁ%sogilrﬁ@%@%s\géﬁ%hannel shown
i n phant om"&AEPi gure 16 is a cross-sectional view taken about |ines 16-16

of Figure 15. DghbLER ESERMEONi of e RV ELARIGSRAR, M
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 | ake-up spool and thereafter reverse the
‘tape 3 February 2006 WD 03/015087 PCT/ US02/ 25037 10 so that it is restored
in the tapgoeaikdsh dge. The present invention is partdghlsaky; directed to
an aut omat ed docki ng system whi ch can receive tape cartridges froma tape
l'i brary apparatus (not shown) to selsectively receive, nount and denount
the tape cartridges in an autonmated system The present invention also
enconpasses the nethod of nounting and denounting a tape cartridge by
means of the st Eigsredbsor sitke sicarpehriialii draen-avay, drhilas te tHigues Sriatas descri bed

neor por ay SROFRBds B BAIR 1 AR A B Bt R EL*PS00 ) g

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 ofigurse 1 Wa)-i {eushomwdbhe drst egremingisorfageyarsygibevesof the shoul d be
‘ .jl_Jnd_er st ood o} haherh@R GsSte bR SafB¥arfifige 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 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




manual |y inserted into the tape deck. The major structural features of the
present invention are then described with respect to th,deF bh_%té(rz%i present ed
herewith as well as the acconpanying description. It sh ouf Bpreci at ed
that the present invention nay be inplenented in a variety of different
tape read/ wite 3 February 2006 WO 03/015087 PCT/ US02/ 25037 11

envi r onmeniyg,ozMidiszt hat the structure described herei npdysyspdkdsh cul arly
suitable .for this invention. Wth reference to Figure 1, a read/wite
recording assenmbly or deck 10 is ildustrated and includes a housing 12
with a front cover plate 14 having an opening 16 fornmed therein. A tape
cartridge 18 is adapted for insertion into the interior of tape deck 10

t hrough opeas thgt 1i6.is Tegiereddntthe dgpe Xariiidgs. uddw aresenir tnw¢rdige iwandl i ng sl ot

20 that i S.ﬁafrtfcﬁl &%ﬂgcfté&jto aﬂam&nﬂtg%gcﬁhk@%y ﬂﬂgﬁ[t}ﬁ'ca @?ét ridge 18

typically inc ape access a ac ng tab 23.
Wi l e ref er@ﬁd@&e‘»sfrcrm@etape lizraryeapghavatist @ot ehﬂwrdnngelasta/elyb‘egewe t should be

under st ood r{w&.ﬂ'ﬁ a%ﬁcﬁ%rﬁ{;/m?ﬁg% r%é %‘:ﬁ‘f’@é Stnﬂtl %n:ea%"&%ys\)(ﬁ% er‘rtﬁlg a wite only

assenbly or an asse and e functions. As is
shown i n- Fipgesest 2invention etboken@)mmstsasdebe amettiod fof ameuiimgt laR¢ i ncl udes a

nmount i ng pl i ai : read/ wite
head are Seo%h%gﬁ&%%tagggg&qc@ef??ﬁ%ﬁ?of HES(%?Q‘? hﬁ}g@hg@ﬁ if supports a
ot or  assertbib girgciare astdesgriped below.i ncl udes a toot hed drive 28 and a magnet
30-as i s known 4 ri. and cam
assenbly 40 f_o'rhgbo@%?ﬁ'g 'E‘%eé‘ﬁ?'gg‘gﬂggér( %‘glgﬁt%@] egﬁhﬂg‘ﬁsﬁﬁé ?ng gui de
-~ plate 60 arilﬁbospdﬁﬁ% ithig taps caitrisigg dq'Ck!hg eapphn’a&tﬁm Nﬂltlﬁﬁherremﬁng all as

descri bed I It should
be understoo Iﬁnﬁy%ggeﬁm}lﬂgtag‘é{ggﬁ{ageed;ﬁrb?&gesgg%ﬂ vtf%t&nﬁtelfﬁ%g are nount ed
to a pi votssstemuhedranismuill delivens dapedieshe tapedidsk aodvpanialiyninsest &r ence to _

Figure 3 iherdlo DEnaee N bk BREdRalio Oy bASIN PSS pdeBlinal i 1Y of At

bearings 32, ned
: . the docking apparatus may be use in manually loaded systems. The tape

.cartridge docking apparatus of the present invention pulls the tape from the
received/e}(tended 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
_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 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 contemplated for use with automated tape
- library -systems, it should be understood that tape cartndges 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




12 that read/wite recording head 4

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,_althou it is

preferred that these air bearings be constructed i n accordsfee®Pih 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;, wapgofesk 10 includes a read/wite recordifg Ready#2 in order to
retrieve information from the tape or record information onto the tape.
Thus, it should be understood 3 Feb{iuary 2006 WO 03/015087 PCT/ US02/ 25037
could be a wite only head, a read
only head, or a recording head that could performboth read and wite
functi ons. aflirdnmests benthat thevettuctule dpscibed, heraipds patidularggeitald i s shown in a
recei ved buyt tﬁ.er.muntted state within the nmounting assenbly of tape deck 10.
As is show!®THS{HE8Y®, gure, cartridge 18 is supported by neans of a side

~ plate 44 and awithveferepesial Figifie $acreadidiiteresirdiag pbseimblylet detinilFi gure 4, tape

o L1 oo s Tyt N plodst DB e S AR e bRt 1 B &7 84 0 9F e
e e e ey Ot hed
e 58 aite Ao s doR 1A o bg TR, Aier SATHES T Lo 4 0o oo

Fi gure 5. wrartgdget handiingosloidehattideita staniard structurel inethd $dustry Faps ved i n a bay

~formed by pivoti b-fr 0,but_i dly f h
rg,(r:gF Vi né %é&&eﬂ&@cﬂlyﬁﬁggﬁj@géﬁ%eﬁsgeoﬁgﬁgﬁgﬂﬁ%%ﬁuﬁﬁ\gtﬁﬁgE r?dge 18 is

in a denowdt evhiktraferonse Idmaddde farraadiwiie rémirdioy assesblyeiti sleduidbesmal | acut e

o0l 2 bRl el ] Bl YRR, L3 © 2

Li kewi se, dissemblpocarcassemblydieatpbjorh both reaxt amdbrite durstidnsf r ame 50 by means of

hio the. 1 ecor vaalh BEPRR Elen IR ek aisf il BOR AEHES oo "car 111 age

©18. fr om t héndiieiee uninednifrigaplete 260tot Wkichmauakedp seelt air byanngs tamd af bei ng

Sle\s/g; _?ge\é\ﬁ. %cgq\cg\&fng%%%d TP TOMIN %9. c%lsgn_%d b%%w?b%'{mtmgnﬁgteié él@o the manner.
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




In order to . nove tape cartridge 18 between the extended and retracted
positions as well as to nove cartridge 18 between the dg{p%putaec%ooétate and
the nounted state, a drive and cam assenbly 40 is provi d, ted
above. This assenbly is best shown. in Figures 7 and 8. In these figures,
It may be seen that drive and cam assenbly 40 includes a gear box 70 which
nounts a capwgheent 72 and an annul ar gear 74 on an pfjRépizn 76. A paw
el ement 78 (also shown in Figure 9) includes a first camfollower 80 at
one end and a finger 81 that is coayjally therewith and that projects
oppositely of camfollower 80. A second finger 82 is |ocated on a cormmon 3
February 2006 WO 03/015087 PCT/ US02/ 25037 13 side of pawl 78 as finger 81.
Pawl cont r that péaat/erii@ 4ecunding Hebd 48 emuldiexa Woite only metdt aldag adcure axial pin
76 bet ween be ri nﬁ%’PB cure Gar el eng nt.. 7.2 (.al ong wi t h annul ar

nd t
gear 74 rmu (&W? é‘lﬁfb%a“%ﬂ?dn%&w é’F'@ ‘?@d f"ﬁ'? PIEPor of gear box
70. ‘Paw cont r dVitiplreferengd .nowntd Eides 4, tapatcantidgd dB i8&hbwatiniass operative to

engage fin Otht agefin er 82.
9230 oul o g e el nRe e fnfl e b et bt Beck 1 o {hi oCe o
88 and, dods mmomﬁmjmragmrbecaafndgems Ismmpcmed biyinmesgaes 082 side ptdalerrensi oned

suff|C|entI rtlon ere mslot 90 in order to

engage car (LA DHRATYAR ertpe KR PePr B EoS e APt ne car 11 dge
18 bet ween 18he shawt nitie decahbdiextanded posifpnswith cartridg&Li8deositboed 90 has a first
0L R S Bl A9 bl BN SR SAREARE et ornonai e Lhe
91 i n whiclsfemifer 082 Tapreveesr_trwt;ema)aa/vlalse! eient, A8phant@s, betheeen the
cdvancer! Do AR A, bl 3" BB Aol R L0 e
posi ti ons ideveags angimaghetd3ty The aeceived/egenticidvyeosition ds aBa shitva indr i ves a worm
O oo B N B2 8 e doe Ry Ba SR e T 0 30 16 an 1o
~linked to femed bPgivitingreab+immes 50t isexteaded S@waildiyt fedm the redeidrigaf t 96 and worm
o | bay. 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

plate 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. ‘ '

~In order to move tape cariridge 18 beiween 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




gear 94 operates to rotate -annul ar gear 74 and thus cam el enent 72 secured
thereto. The construction of camelenent 72 and annularsQ%%%a7%0§§y best be
seen in Figures 8 and 10. Here, it may be seen that cam’el8ITent

includes a first conmponent or disk section 100 and a second conponent or

. -disk section 102 that is of slightly smaller dianeter than disk section 100

S0 as to {eohmm@dnrrannul ar shoul der 104. It shoul d be pIARESER9d that di sk
sections 100 and 102 are formed integrally with one another w th shoul der
104 providing an annul ar seat for ul ar gear 74. Annul ar gear 74 may be
secured in shoul der 104 by neans of Set screws 106. Alternatively, of
course, camelenent 72 and annul ar gear 74 can be forned as a single 3
February 2G® idNpa@B7D45hREr PCTPRIE0@NREI(Ee 84 npivetsdo gear lmixt10de event, cam

curtace of Pareh el Bl Pl e boadh e St end b B ) o et on
t he -exposecblefmﬂa?ﬁf(alem:w‘rﬂni aohddr geec 74 anuiied .théfhb) e pawdrglenodntt ape cartri dge
18 fromt h%r"g%}ee'e"ﬁ‘?%f%b%}ﬁﬁ%@ ate to the received/retracted state may

now be best "a Terence to Figures 11(a)-11(c) and
12(a)-12(c). | nPawieairtli gatecd), inclotes aI@nibwl cslotcBarthat saopativadd to drive cam

¢ e SRR S o BBl RS 1 oSO
section of shiwld barmdergtogd dlatdingdr2s disfentiety tonidicekeithin siot 88a@nd113. Fi nger 81
B o 4y e AR
~and i-s posithatonedrtiat théreof projectsobom xiotr80 nhemdeofio eAgageotattidgeove, finger
o2 L ens sobaRSehely R0 aR, B0 B e SRl Behglhl g, o010
noved so t leatended arat tetracige pogijorise Guidseslotedd hast ofishidgrpeniond® iir om t he bay of
e ek Mo 58 AL et RabBB S BB bRk Bf b ot L 0" <o
* (appr oxi matobtariridgy ¢8.d Gyideedot @6 has a sebenddeg partiomA1 of which Gnget 82, pawl el ement
R " 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




78 pivots to the position shown in Figure 12(b). Wen this occurs, finger
82 noves upwardly in vertical portion 89 of slot 90. When.this curs,
finger 82 noves into cartridge handling slot 20. Conti nﬁ@r%&@ggon over
approximately two hundred degrees (200) noves cam el enent into the
position shown in Figure 11(c). During this notion, finger 81 noves
through a Wbh$§isgdynety degrees actuate portion 85 ofpcghRizp88; af ter which
it noves in a linear portion 87 thereof. Mwvenment of pin 81 in the |inear
portion noves camfollower pin 80 t 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.

-Fur't her nor @jecehils eitiir avéndcarmalssenf 72 has We2ant faces) \eefirstosamt &cel y al ong t he

cartridge 10eroneitn REbMer Bulkbe 3 ik b 3purBR 180 st REHR B Y ™
cor r es pondsuriadeeti 0t forntedenrtioy expeadd fabe phsecord disiesdctibroidf.t he advanced 3
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agai n t o FitgthegeGgivediretremiedistate ey noivdie beskapposvihtechwith fetdrérmedo pin 120 i s

Fol lover piieuido! 18 PO AR @RAG I aiaedooutet MRARLAE Fop MO Ln-rr e 50

and main fgaae94 4ctfiodriveetarh iclemagnt VBtimk cooniewiockv@aendfredtionwhowpi n 120

engage second g, Ao S G maY bf Sdndned ot tbPrdiBBe e of * cam

el enent 72disRoseat inom loafl sectivnedf dinee cmmithgagrookes t13 Hefthedi Hyhhooksgbect to  arrow

5 b VB 4 BbEaf Slabind B oGRS EPhR o
in the di rebownin Bfuran2el "Hfsretdisc tigherBaps bratew neleyticahsectiondt ed ei ghty
ceareos, (18pknt AU SRLSRANTE bpHS bOHARBE. Ay B EBSs L ool
groove 116fingei82 edendssthongs stod 90 carat protudeis coutwardly Rheyefrem12B@) noving to
. the posi _t i Bg'ina *&?‘Mb Iioﬂellr:riog{’j]s@sitﬂo%(ip )verti%rsie@ﬁ)nt &? of §3§ttgd1 *.inng%tr.%2cllse grees of
- moved so that a cartridge may be inserted into and removed from the bay of - o

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 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




rotation in the direction of arrow "B", post 92 noves along |linear section
118 of camgroove 116 so that post 22 is noved radi alléﬂg Pwar% 1 th
respect to rotational axis "R'. Wth reference again t I‘—“d'ﬁ'iy 29% and 7,

it may be appreciated that, since second camfollower pin 120 is nounted
rigidly to nounting plate 26 and since gear box 70 is secured to pivoting
- sub-franme Q@.oz@esy box 70 of drive and cam assenbly @@ kmnER5 ced to nove
downwardly to pivot sub-frame 50 into the nounted state shovvn in Figure 6
during this ninety degrees (90) of4gotation. Thus, tape cartridge 18 which
is nowin the received/retracted position is noved froma denounted state
to a nounted state wherein it engages tooth drive 28 and magnet 30. This
cof r espondgpasition lsbowodn Figure 12(a)rtom tHeewithairavwmn positidhi shome ib¥igdre and it nmay be
‘appr eci at edlzgﬁat further rotation of cam el enent 72 provi des an

appr oxi mat e e hundred and eighty degrees (180) dwell by virtue of the
movenent of posWithagferamceyagaindo Figutd nit mhy Secfeen dimt grseovrd ¢46. 3 February

2006 WO 03/ . P %?p@? A erence.. i i gure 10(c),
‘the ninety f@i"g‘@gé'“r (%E{a'tgﬁgﬁ'{ 0 am%g'g?ﬁé ﬁ%%zgomﬁ%crt@@gﬁgpei&teﬁe novenent of
sub- f r ame - 30erdby nCamdolianerpimtaddorres a tisking eletedt istraeabatiodllydinkp

¥ bove 112 SRSt Bomp B bor 1Bl R e Bohe O 0O ST e
mount ed st &28 inclusiel aglost R whichomdends tfroughnelot1128 ipgear ibde 7@80 appr oxi mat e one

e o0 Shihoy 586 SR, dhdlD ¥ T, 00 a3 AEL VL0 O o
- (not  shown)cafmoelepertki2n gRethion dfadmeeldmet 72 aeedésepied witle easpedtdge 18 f or
cor i dge g o SuEBded I TRYARE hlEe GEEBUNIARN S SR bt ame
50 is mv@dﬁmefd)r??tvw‘emrﬁodhe e’ﬁwst@p‘steslﬁovﬁiQUres FB@hid(c Clockwise dermount ed
b Fon L9803 | BB of b Sk G BAORR R, o T " S0
' : ~ eighty degrees (180%), which corresponds to the rotation in Figures 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.




br eaks the magnetic attraction between tape cartridge 18 and magnet 30 so

that cartridge 18 denounted but retracted wthin sub- fr%rpa 50, Si%ntl nued
ebruary 2

rotation in the reverse direction then causes pawl 78 to rnove’sequentially

fromthe w thdrawn 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). Durwegshiziss novenent, finger 82 noves tape cargdhdeRses® fromthe

“received/retracted state to the received/ extended state and finally

di sengages finger 82 from slot 20. this point, tape cartridge 18 can be

renoved fromtape deck 10, for exanple, by an automated library system

Wi |l e the above-described structure allows for the novenent of tape

cartridge 18 beWikdaieranse pgainito/Bgure 1 0hdrainipety idegrea retaiibntdh eam

[ecel ved! r shedghiedzPRfch | BcBS WE! hoRdrb S SIRIRRE 551 BF AR, e Tount ed
ha ar

state, it is still necessar e tape from ape ri dge 18 be

"t hreaded Mmtetdﬁéthee'a@llnmd state takee nb Bpproxmatalyakiesty pegreeoP039. This i s

i ves o sy aed RS olaf TP Aam Gdove 1 RIU T B SR ESRUBR Y sl ot cnas

across- a | ube pypingsof sub-&namegﬁt)ltaﬁretmawntectstpmeademf ocaint groowearii2ng sl ot 158 to

secure 1o sl 116383003 Aok HAGR Y 040 BLGEGT (4307425037 17 by

means of a scre at sultabl e tensioni
provi ded bydws#aipionghe furthae dévinged camieleaent B2 by msmr 2%t Thislsiwethr ough a

e eadt ng. SRRNOR behleash Bielide AR AT shelufy ggﬁ;&?rﬁ%\g’“ &l J Nt eading

channel 170 forns a serpentine I'n gul 'S shown in

" Figure 16 thqmémwd%a&f%thr%mgn gui de plate 60 is sized to receive a

carriage piece %\;%sﬁ\é‘hﬁtbr a@o,gg% {Hgaar%t%(@etngio%ﬁ%ﬁﬂgges' ghat ed as

"X" in channel perine 0 term nate at
a radi al | y 8nberévsrsing @‘mptooedurefﬁemnbaztabnve h eFiist bsubffrarak 86 ip spool 39.

Carri age- pi&e fljo?r?the' '%'I"Mg‘ﬁta%n?@m @_ﬁ til\ZAtl %Eglggﬁ&}q%t herefromw t h

arm 174 adapte realng pIe e end of the
tape in tap O\Marlm rﬁigﬂlgfe5 bthhaa@laﬂ‘;f,e mamentnoft past 22.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
' 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




Accordingly, it should be appreciated that, after the nounting of tape
cartridge 18, notor 150 may be activated to rotate spro%,l&_e% 15%1\0@5) that the
end of the tape is threaded around air bearings 32, 34 and 3674rter which
it is threaded across read/wite head 42 and around air bearing 38 where
‘the end of the tape is then advanced to and engaged with the hub of

t ake-up speelosed®s The tape nmedium nmay be then wound @pfuSgRep! 39 while
information is transferred to or read fromthe tape as it passes over
read/ wite head 42. After conpleti of the read/wite task, the tape is
unwound of f of spool 32 and the end of the tape is then reversed through

- threadi ng channel 170 and release tape cartridge 18. In order to initially
access t he byaashrenof. a efretvhi50t sopibai suitbblpdensioring dydelt §54 miay es usual |y

neceasary LRt s, RESRE B8RS bR kR e it S0 22
(Figur es 9i24ding tRdroje) ‘Emahom'gagmmratin I-Zigmﬁhﬁauhimrthreadir_igmn cartridge
s Y AT P e A 0 bR S bR BBl S, Ly et
secured atishthregeing4htinehdli imtguidg plzta6@is2zedna resbive @ camiage piagp pl ate 26 is
ol emont 72 A& ah gk ooy Sk Evan daytaBYof pedr shael M nar
sub-frane 300 &ecund B pelimetar of gRIE HIANDG0 36 GIBDRR RETVAUBD2LREOB7 18 pivot ed
30 et et i, TERaRLet O Ml ol o, YRR Y, e
The ' pr esentindudies ah ietomgated alvs d74lextercirgthereframmethteonh 1G¥ adepted &d and
"ecor i no J0bBRSS S aBaRL AN SPn8 AL AR SrldE SO L
i nher ent i r8fdeds ahomeindesan.i bed structure. Broadly, though, the method of
e ST Lo ADSKHEE | BA e RelRGuaRE, SRR IR A Y Lo o
read/ writ ecartridge 18, motor 150 may be activated io 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 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 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




recording assenbly to define a receivedl extended state for the tape
cartridge. The nethod includes the step of engagi ng the e c I dge and
advancing it fromthe received/ extended state to a receiév'geg’furaaairoéét ed
state. The sub-franme is then pivoted relative to the. main frame froma
first position to a second position to nove the tape cartridge froma
denount ed fbabesisAt 0 a nounted state relative to thedmRaghMiyte recording
assenbly. The tape nediumis then advanced through the read/wite
recording apparatus to performa rgad/wite function thereon. After
performng the read/wite function, the tape nmediumis restored in the
tape cartridge. The sub-franme is then pivoted fromthe second position to
the first a4 R degrerswitht respret tpomeunting plajse 26ar Suthgivotaht o t he

recei ved/ r gidagiene eRB@ée%!tﬁQ-int;gﬂﬁl 'ﬁﬁﬁgcﬁl tgﬁ@%cf( e tb?i:ﬁcj{ﬁe §s Hhep of

advancing the tape cartridge fromt received/re position to the
recei ved/ eXf@H8R#CBosi ti on' and di sengagi ng and renoving the tape

cartridge from The pRa¥ntOhvdriitn ﬁgsg Hﬁ‘%g?ed ﬁpg%gb&gwgow‘?%gﬁ@sent i nvention

has been described with sone gree particulari ed to the
exenpl ary EREOHNEE R $ansf cartiidop ceriaining & apsniriedivm potostheraddviie appr eci at ed,

- though, thadeotdd sae?ﬁy]{ ' | L\ Si i Y, : i ng clains
construed i nCOFirgg)tia 50 tI emgi%ﬁ”"g??é‘@“:@ﬁ%ta Hﬁ%{)hh?fqré%g?l%éﬂeg%ﬂ changes may
be nade t olhgEENEibis akaye tedshucuief Breadly,phesghn the metbad iobn wi t hout

departing fy i | M S AL A L ej bruary 2006 WO
03015087 FLSTRERBrHBGd KR GRE Rich GRRld PREe A idnBy of F 01 I V%0
receive a Sdpamarihaf ipeivaialy saeued tadbe desinrames af thec sadiviritye rel ative to

2, Lape r Aol ASEROY!lo, cofRTW VS BRBkBhec Y B e adanted Lo
\ ge to define a received/ extended position therefor; .
(B) a paw c@lisgentTheraethed ingludes the steppafengaginp thertepeoearisidge andsecond  pawl
end porti OBaRRERG it ford ahd rdobiadieRdted tisle RO bt b0 AIRNPHLE, et ween
- 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 _foil_owing 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. '




an advanced position and a w thdrawn position, said first pawl end portion
adapted to engage and di sengage said tape 'cartridge wh ai d e
cartridge is in the received/ extended position and sai d%&gﬁj“aaﬂ%ﬁgnt isin
the -.advanced position; (C) a cam assenbly engagi ng said second end portion
of said pawl elenent, said cam assenbly operative upon being driven in a
first nodewhQsnBmye said paw element fromthe advanggd Reskiszon to the

wi thdrawn position thereby to nove the cartridge fromthe

received/ extended position to a reﬁi ved/retracted position and further
operative to advance the cartridge nto a mounted state relative to said
tape read/wite assenbly, said cam assenbly operative upon being driven in
~a second nolectaimnove the cartridge fromthe nounted state into a

denmounted stategrel gt jve. t i read/wite assenb and further
operative to rm?/e sydgmg%\ﬂ%p %’?{é%eérﬁ%‘aq%?’% r?cf?évev\?ﬁﬂ%% ﬁm'dﬂgﬂnﬂi on to the
advanced paoséunit @nd tdemoahlysaid catidget ielativer & & riaypky eeddvaite tabsembly,

recei ved/ r%{oﬁﬁ;ﬁéiﬁ position to the received/ extended position; and (D) a
drive operative t0 actuate said cam assenbly selectively in the first and
second nodes. 2(A)Doekbaygstaphee atapted te excdive gsaid cartriignid defver @i n sai d cam

assenbly i '}g%emgl%xf%nﬁ&} ﬁéfﬂg’h%"%ﬁg el enent, said drive operative in the
0

first node rive sa frent in a first angul ar direction and in
the second ' nod@)t o adaiwl elesentinclading b dingt pawl encaparthorpat asguohar direction

oppositely . ' lar. direction. .3 Februar 006 WD 031015087
PCT/ US02/ 2@%@’_‘79%8@'6@%%%%g%@dﬁqgflﬁge%&?ﬂ'% AQC (VR '3%’%“?9%& ein said
cam el enersnh dixancedfpostion snd faawithdravrhpesiibec kaiddirstapavg read pertiber ned t her ei n,

t he. secon rij of ..sail aw _ el enent _including a camfollower

di sposed %ﬁgé}g%ﬁgaénd@g@%gga{'gi %g'?gﬁge 035‘@%?& Eﬂiﬂdéﬁo‘ﬁb@? sgid %B%ki ng appar at us
accor di ng  rcortiidgaiisrin3hetesebediestandbddmsiiomgnd eaichpgwbeivmehitds inthé oad secti on
~and a dockigg, dufbleieti on. said cam

-(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, |




follower residing in the | oad section while said paw element is advanced

bet ween the advanced and wi thdrawn positions. 5. Dockin ar
according to claim3 wherein said cam elenent has a se%o%g%gg%%)g%e with a
mounti ng cam groove forned therein, and including a link el enment engagi ng
--said nounting camgroove and operative to nove the tape cartridge between
t he nount eqoaRgisgenounted states. 6. Docki ng appar atgg agsegdi ng to claim
5 wherein sai'd nounting cam groove has a nounting dvvelf section and a
nounting section, said link nenberpygesiding in said nounting dwell section
when said pawl elenent is noved between the advanced and w t hdrawn
positions. 7. Docking apparatus according to claim2 wherein said cam
assenbl y incl udés afg:&lﬁngcanwrams peeerding e g v2 whereio rtgfcbbamsai d pawl

el ement  asgid YRER I .t hdr awn
posi tion. Zeiériﬁ)%rigﬂi%ﬁ;a g‘gfoar at_ﬁgﬁ@c%gq%ﬁﬁgcg{]ga@b{é% ?ﬁﬂ'}‘%\g\ﬁ%ér@ﬁ’n%ﬂ% aid pawl
“control pl aieeonshendypejtiertiel saidpawlelemend insidingta vam followendiapmsesai d first end

portion ofphsabslafPid ﬁgi”gm"‘:ﬁﬂgfé‘ggw’ép' slot that is operative to

engage said second | portion paw el enent. 9. Docking apparatus
accordi ng to cl4i m ®ogkiag epparsiys diceading te Claime Bt wiiareihsaigsdakihg r st f 1 nger

- that engagesm hRoM!IHAE 5! C f 1 t € es the control
slot. 10. Docklang a_pa_ritkfjgsd géﬁgﬁ_@ﬁggiagc@fda{aﬁﬂgg s\?E@grnéiS%%z%% cartridge
has a handI®!ieyes residings i dref Ipads sedtion ehile Iseidnpave i elerdentds exivanted t hr ough t he

gui de' sl othoRien 36 SfkhdR ah di sengage the handling slot on said
cartridge. 3 _FerBruary 2%%6 ﬁ%@%@f@ggt} CT/ US02/ 25037 21 11. Docki ng

~ apparatus accor®i ngDoekirg gpparalisweseing tohelafjuidievhsteint saidasana first |eg
P pors S REREnd fophorbolin Sthloid B SABB O Ml 4 engagoren:
wi th the h@fdl NAgding ¢ link ¢leseany engaging fhidgmoumting! oami grodvee 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.




second | eg portion when said paw el enent noves between the advanced
position and the withdrawn retracted position.. 12. Dock%peq)r Lat us
according to claim7 wherein said cartridge includes a tape access 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 twolehesesecei ved/ retracted position. 13. DocldrageaBnRar at us
operative -to receive a tape cartridge and nount and denount said cartridge
“relative to a tape read/wite assenp{y, conprising: (A) a main franme for
said tape read/wite assenbly; (B) a subfrane pivotally secured to said
main frame and novabl e between a first position to define a denounted
~state for said ltartiocldpe apparatys seassiing toetbimilomwhtereinl tiei guideslotrount ed st at e
for said cadsly i j [ [ : apted to
" receive said tdéggq%gq‘???‘?rgaw%%&ﬁadﬁﬂ’?hgﬂ?%%%ﬁ‘?fei@fdéi e‘r’fﬁ@?ﬂﬁ tg%si tion
therefor; (gt 9pRaitior| whertsaichdirsidfinggr amevass intp aengaganiepioatd on and a
second pavdisch [ | i g LLiSts ri and novabl e
- between an adgﬁrﬁi'gﬁgi@?gﬁ% %alwgldhbdér'g\%agwgffﬁgbﬁ&gs@itggfi rst paw end
portion - ad&pireEdeg podieg menasail pavdesirraent movies bebweencthe tadvahged when sai d t ape
ccartridge igpsiti i h .nosition and said paw elenent is in
t he advanc[%(sjlhd?p\noéér??ih%ﬁl;?'t %ﬁgééﬁ:%?i%ﬁgﬂ&e}?enent associated with said nain
frame and sai d 1ZubPeelifg apr@yatus geovdingtoiaiml 3/ wherajnt saitl ¢aotribge dri ven in

first and spegas anasesonnd o ik BeBoSRRT By 12900 (BR015087

PCT/ US02/ 25037 22 (1) a first cam conponent engagi ng. cond end

" portion of Retgnerhi engasr@Ad opem seid ftapesaccesadons yienesaid caidge | ve when sai d

- moves from the received/extended position to the received/retracted
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 to define a demounted state for said
cariridge and a second position to define a mounted state for said cartridge,
said subframe ihcluding a docking bay adapted fo receive said tape cartridge
to define a received/extended position therefor;
o (C)' a pawl element including a first pawl end portion and a second
~ pawl end portion opposite said fitst pawl end portion and movable between
‘an advanced position and a withdrawn position, said first pawl end portion
adapted fo engage and disengage éai.d tapé 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 | '




cam assenbly is driven in the first node to nove said pawl elenent fromthe
advanced position to the w thdrawn position, said first cam gi%g, ent
‘operative when said cam assenbly is driven in the secondfm)d'ga 0 ramve sai d
paw elenent fromthe wthdrawn position to the advanced position thereby
to nove the cartridge fromthe received/retracted position to the

recei ved/ exXY@#d®W3hosition; and (2) a second cam conPCRféstr2583igagi ng said
link el ement, said second cam conponent operative when said cam assenbly
is driven in-the first node to nove2said subfrane fromthe first position
to the second position thereby to define a nounted state for said

dri ven Tn' the secondtiodet {SBUE SHMINBEL RIS EABnSREd SBBbnd posi {1 on
to the firsipogiosiof saihpawleslerbgnt, said fief came comparivntiopeshivetvition shir sai d
CoT et 19e] B o Ao DRl it SBADRR BIRRSL e accor o no
to clai m 13adreaced positiord i dhe withdrawhl position) saidsfirat cainatstipanestam el enent ,
st angul SpreteatfrBid, iin;ash by BERBRY T Mt oo rodbaOENE cam el ement
i n a secondsaitgalheledient dbinotheopifiniedvire pysitivh ichthe advahceingoditon di recti on.
st surf aLBREF R Moo RE ol as Himchd o Sidastigiadied epsion Reesoond end -
- portion of weeidedieniéndet positin; ame| udi ng a cam fol | ower. di sposed thereon and
36%nherain sai d camUhi charpolEE compgit Sl diLsdn ik oBahe i ng cam
groove f or nesid sévendicam componknt opdrativg vHearsankk caangaeindly is BEvernnt i ng cam
0L e et P8 Bl i SR B IR Pt 3 T ofimic b3 ooy
PCT/ US02/ 25@ition 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
| to define a demounted state for said cartridge; and - ‘ '
B T fF\ 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
" mode to drive said cam element in a second angular direction oppositely of
. the first-angular direction. - ' . . o o
| ' 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. -




23 17. Docki ng apparatus according to claim 13 wherein said cam assenbly

i ncludes a paw control plate operative to control saidd¥%MU%?£@§nt as it
noves between the advanced position and the wthdrawn positio Docki ng
apparatus according to claim 17 wherein said pawl control plate has a
guide slot that is operative to engage said first end portion of said paw
el ement andoaseRm;r ol slot that is operative to engaggragbghsessecond end
portion of said pawl elenent. 19. Docking apparatus according to claim17
wherein said cartridge includes a gpe access door, said paw control
plate including a flange positioned to engage and open said tape access
door when said cartridge noves fromthe. received/ extended position to the

" received/retractléd M'mi](ﬁppamls Beaokdimg tea pleiar dBushareinosatd egnt o cl ai m 13
wher ei n sai ne. cki ng
-appar at us a%c%ﬁ‘gky io %‘?%P%’gts"geﬁa%aﬁt% ﬁgawhéﬁrﬂgﬁg to said cam

assenbly. 238 it Dovas W@N@ﬁtﬂm atﬂ\(mscettmsmn aod the vdihdiamnZ@siioe| udi ng a pawl

Cuppor t o0 by sart paicRa PPAERTARBRAR Y opif A7 R R PR

read/ writ e Goabokniite jans guidbblpt thdtip operative to engdgessaid firsimmd podtionr i dge

gpntaining @ SAPpalPaLMENCAM ARERAL 4G B BUIRHIL A, (RS | unct ! on

~thereon as sal

ape ne vances here in g\) a main frane
for. said teggendeuidioniontet said pewbilergerissenbl y; (B) a subframe pivotally

S emount ea st a8 BoRkATES R IRMER, RIS MR L ehBR0E Gt Pk

mount ed st do@udegra daped aceess rdog}gesa:ds@aw sortifor pfate iahalingdanitange docki ng bay

adapted to d/ ext ended
posi tion tHer e?ﬁéﬁeto %gg%é QR 'gqugec 0%8& é&ﬁ nd?aéﬁc)?)%r}é 9%n said main
frame; (D) mwegtfroméhe ratrglvmiwﬁemdekj@oam@dtoame wneiveritetractod posiiioni on rel ative to

downst eam | ocafton el oy AURAE e HegRREG of 1 ReETh Y fideT”

~assembly is mounted to said subframe.
21.  Docking apparatus accordmg 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 o receive said tape cartridgs to define a
“received/extended posmon 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:




3 February 2006 WO 03/015087 PCT/ US02/ 25037 24 (E) a take-up nmechani sm
"supported on said main franme and including a hub havi ng, rl%&;fdoesurface
about which the tape nediumis to be wound; (F) a rotatable drive
operative to rotate said hub thereby to wind said tape nediumthereon; (Q
a threading assenbly operative to transport a free end of the tape nedium
bet ween sayg ol,@R@; cartridge and said take-up nmechani g kédzsd; Pawl el enent
i'ncluding a first pawl end portion and a second paw end portion opposite
said first pawt end portion, said pav element novable between an advanced
position and a withdrawn position, Said first pawl end portion adapted to
engage and di sengage said tape cartridge when said tape cartridge is in

t he recei ved/ extRndedigkesipt | machanisms auppopasdon ehidnpain framé rantthe advanced

posi ti on; (ill\%f.lcﬁnagﬁ?'ﬁhﬁlﬁﬁﬁﬁ@laﬁ e 2B aﬁ:%iupgﬁ: ﬁ%dtaﬁgqné?ﬂfrﬁ lqg. of said paw
el ement, said C asse operatitve upon berng drfven 1n a Tirst node to
nmove sai d pg@woustenment fromthe advanced position to the w thdrawn

position therebyto : [ r i .ext ended position
to a received/ ﬁtrgg?l \é b?oé(}?fvt%i %(ag%ﬁ{%i%@h@ggd@géﬁ%w@%o&rmve sai d
subfrane fsaghapawediumgberepaisi ti on to the second position thereby to define

assembly, sai d G 24026 8ng BRIl bt 2R ohBBRNE 2 Sond mode
to nove saitepe mediimdaveensaiditape easlddgalansiosid lakerup mechanisnir st posi tion
{her by 0, 511, 2 FRTRMBRAF pShaNT o 8 08| SEATO) e el v 1 S
" from t he wipewHeeasvpopioniapposite saidtii il @nd qudrifons istidopavi! lederadsy t o nove t he
cartridge fy |§'b%h~ergﬁ?a‘ﬂ é{cﬁ}&%&{ @@sﬁfaﬁ%nﬂ%fdvﬁl{u‘?é\u& ﬁ%éiﬁb% L& sy ed/ ext ended
position; an ) a drive operative to actuate sald. cam assenbly
sel ect i vel ypawhend postiohi adaptedrid epgagerand misdagageaid 1Ape eaittidge when r ecor di ng
- assenmbly ageAr fh09edifagd a4 T ARe W& dbxtended position and said pawl
: ~ 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 to said tape read/write assembly
~ and further operative to move said pawl elemerit 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.




said cam assenbly is disposed on said subfranme. 3 February 2006 WO
03/015087 PCT/ US02/ 25037 25 25. A read/wite recording a§§&qur¥%&%cordi ng
to claim 23 wherein said threading assenbly is disposed on sald subfrane.
26. A read/wite recording assenbly according to claim25 wherein said cam
assenbly is disposed on said subfranme. 27. A nethod of nounting and

demount i ngwd obgR@sCartridge containing a tape nedi uyGilse,Rgshead/ wite
recordi ng assenbly that includes a main frane and performng a read/wite

function thereon, conprising: (A iggerti ng the tape cartridge into a bay
-formed on: a. subfranme that is pivotally secured to the main franme of
said read/wite recording assenbly to define a received/ extended state for
the tape cartr8ge;A (eBY/ witgeegondingsassembly pecording id caier 26hethadwanci ng sai d

tape cart réﬁﬂﬂﬁf&ﬁ%@&&é@"@ﬁ%ﬁ%ﬁgfﬁ%@%’gf@'ﬁ“g’t e to a received/retracted

state; (C) pivoting sard s 0 said main frame froma first
position to a sé@ond fpadivriteoiecordingmeseralaly dccosging tectaini 2fehdreiom a  denount ed

state into @; Eégmﬁfy"’lst, @P%cfslne?%\égidtsﬁbéﬂ ) read/ wite recording assenbly;

(D) advancing the tape ne hrough sald " read/ wite recording assenbly
to perform a redd/ wh treetiethaf i mountingr ash demB)intings tao tapeg catriglge ape medi um i n

'sai d tape Ji 1 j I (e : f e second position to
the  f1rat onciiEfiapt modRlot b AteRBfle sl Besh Bl b ERR N ot e
r ecei ved/ r &t naigtfiamesodipeifoming jeagdbwitenfunstign shereort, apmpisimg: r i dge from t he

S Sengeg!n. oo et A DSBS SRR S S B = (9
- : 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. ' '




