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CARTRI DGES AND APPARATUS | NCORPORATI NG SUCH GUI DES FI ELD OF THE | NVENTI ON
The presawo o2/806ent i on broadly concerns read/ wite el ect ropPCT/USEVIIEES
wherein a tape is used for recording or retrieving data. Specifically, the
present invention concerns guides that facilitate packing of tape onto a
take- up hub. The guide according to the present invention nay be used with
such electronic device or incorporated into tape cartridges. The device is

particularly directed toGUPDEPACKINGERESORDING MEDIAe tape that is caused
by air entrainment. BASKERWND CART @‘@@Nﬂﬂp‘ﬁaﬂnmﬁyga are used to

store data in a conpact an r cally, this has been
acconpl i shed by w nding the (Z?ongat ed %{‘H’rhneﬁ ?Ut%%g:; onto a reel.

Typically, such reels are constructed to have a central hub that has

annul ar flanges and a w dth FHIELDIOF THEMIVENTION t he w dth of the tape.
It is also known to use flangel ess hubs in wnding tape nedia. In either

case, the hub is rotated about a central wi nding axis, and the |ength of
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a tape pack as successive layers In a ra |rec ron. The
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pack. Stora e reels t ape, ange or flangeless (for exanple as
used in caretleotd);ms)deme bar mh@urpdrahedtlhto naphi nartddg$$1g ude devicd dagt h of

the tape is th edthr e hi t ti b
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of tape i gitdfpsihglehed onto a take-up reel or hub that is either a part of

the machine itself, included within the cartridge or that is nounted and
BACKGROUND OF THE INVENTION

Tape media are used to store data in a compact and accessible
manner. Typically, this has been accomplished by winding the elongated
strip of tape onto a reel. Typically, such reels are constructed to have a
central hub that has annular flanges and a width slightly greater than the
width of the tape. It is also known to use flangeless hubs in winding tape
media. In either case, the hub is rotated about a central winding axis, and
the length of tape is wrapped circumferentially around the hub. Such winding
results in a tape pack as successive layers of tape build in a radial direction.
The edges of the tape generally define a pair of oppositely disposed surfaces
generally along planes that are perpendicular to the winding axis; the width of
the tape pack is thus defined by the distance between these two planes. The
flanges of a flanged reel are intended to protect the tape pack.

Storage reels of tape, whether flanged or flangeless (for example as
used in cartridges) may be placed on the machine during use. The length of
the tape is then passed through the machine so that information may be
placed on the tape or retrieved therefrom. During this process, the length of
tape is transferred onto a take-up reel or hub that is either a part of the
machine itself, included within the cartridge or that is mounted and
demounted from such machine. After being transported through the



denmounted from such machine. After being transported through the WO
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PCT/ US0O1M0 8265068 machi ne, the tape may be rewound onto tPET/HBOrAQR ree

and renmoved from the machine. In the beginning, the speeds associated with
the transfer of tape between the stoﬁ%ge reel and the take-up reel were
relatively slow The registration of the edges of the tape layers to form
t he opposite surfaces of the tape pack was not especially critical. Oten,
t he edges of consecutive |ayers of the tape mght be slightly off-set from
one anot her or "stagger- w apped". Such was the case for both magnetic
recordi ng tape and tapes wused, for exanple, in the notion picture industry

(where a series of ph £ T4 secutively on the
tape mediun). In nore %@gm@{}*ﬁeﬂsr,@ ﬂﬁeﬁE go@lzhgﬁ'g}"g%gi ng or winding a tape

onto either the storage reel or the take-up reel has increased
dramatically. This is especially true in the electronic information
storage arena wherein magnetic tape, or "filni or optical tape is used to
store data, both for on-line usage as well as for archival purposes. In
such el ectronic devices, a magnetic coil is wused as a transducer to
inprint data magnetically on a noving band of magnetic film thereafter,
when the filmis advanced across the transducer, the data nay be accessed.
The ability to wite data rapidly onto a filmand the accessibility of
data to be read fromthe filmis a function of two variables: (1) the
density of storage; and (2) the speed at which the tape nedium may be
transported across and accurately witten/read by the transducer. As was
explained in ny earlier U S Patent Nos. 5,777,823, issued July 7, 1998,
it is inportant that the |ateral edge of the tape noving in a transport
direction be properly registered along a reference plane, called the

datum so that the data may be accurately input and retrieved fromthe tape



medi um Support of the tape during transport is therefore critical, and
typically enploys guide rollers, air bearing and the like as is known in
the art. waor/epeo t ransport speeds have increased, a problrar/as/ae2 ved
which is interchangeably called "scatterwi nd" or "stagger-wap". Were tape
I's wound at high speed onto a hub, the tape entrains air. That is, air
within the boundary of air adjacent to3the tape noves into the tape pack
and becones entrapped between the advancing | ayer and those | ayers al ready
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well as for archival purposes. In such electronic devices, a magnetic coil is

used as a transducer to imprint data magnetically on a moving band of

magnetic film; thereafter, when the film is advanced across the transducer,

the data may be accessed. The ability to write data rapidly onto a 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.

As was explained in my earlier U.S. Patent Nos. 5,777,823, issued

July 7, 1998, it is important that the lateral edge of the tape moving in a

transport direction be properly registered along a reference plane, called the

datum, so that the data may be accurately input and retrieved from the tape

medium. Support of the tape during transport is therefore critical, and

typically employs guide rollers, air bearing and the like as is known in the art.

As tape transport speeds have increased, a problem has evolved

which is interchangeably called “scatterwind” or “stagger-wrap”. Where tape

is wound at high speed onto a hub, the tape entrains air. That is, air within

the boundary of air adjacent to the tape moves into the tape pack and

becomes entrapped between the advancing layer and those layers already



As shoul d be appreciated, when tape is wound between a take-up reel and a
storage reel, it is necessarily under a physical tension "T". The force
requi red woozlo®pl ace a tape of length "L" through a m srepCpUs@yate?r "d" is
given by equation: F = Td/L. By maximzing the |l ength an m nim zing

m sregi stration, forces on the tape will be m ninmal subjecting the tape to
the snmallest and gentlest guiding forege. O hers have recognized the air
entrai nment problem of high speed w nding, and attenpts have been nade to
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Di schar ge @t that‘nig’nwhichi is theopeinDob 2ansaBy Petwaesothe it pack gediibe Rol |

keanaven anPSab s SRlindiaye 8 ePs, dkhutecf R Placht, a3l °

Wndi ng", TPoatisraet tmﬁalrQé nbh@th%‘l?ééé tréfoped ﬁétwél‘ﬁgﬂﬁa &y@ré%ffthe( e pabkr
1997). In U S. Patent 045, 086 to Jeans, issued A‘OI’I| 4, 2000, a
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and requi retapeedges.

Stagger-wrap presents a problem to the industry where the alignment
of the lateral edge of the tape is critical with the read/write transducer. If a
tape pack has a significant amount of stagger wrap, the perturbation of this
stagger wrap propagates through the advancing tape layer as it is played off
of the reel or hub. This causes potential error in either reading or writing the
data. Therefore, it is desirable to eliminate the misregistration of the layers
forming the tape pack by guiding the registration of the incoming tape layer
as it winds onto the hub.

As should be appreciated, when tape is wound between a take-up reel
and a storage reel, it is necessarily under a physical tension “T”. The force
required to displace a tape of length “L” through a misregistration “d” is given
by equation: F = Td/L. By maximizing the length an minimizing
misregistration, forces on the tape will be minimal subjecting the tape to the
smallest and gentlest guiding force.

Others have recognized the air entrainment problem of high speed
winding, and attempts have been made to address this problem. A general
discussion of the air entrainment issue is discussed, for example, in M.B.
Keshaven and J.A. Wickert, “Transient Discharge of Entrained Air from



preci se alignment or other guide elenents in the tape path. In addition,
the wuse of such self-packing glass reels do not elimnate the inertia of
the fl angedo02/63e0 s during accel erati on and decel erati on oPCT/SOARE t ake- up
and storage reels. Magnetic w nding devices rely on magnetic fields to
align the film This works only on magnetic filns and is not possible to
use to optical filnms. Mechanical forces frompulleys or rollers are used
to urge the filminto registration as it would onto the tape pack.

However, t lygsendiaNanTERsactEys 6LtheaRBMIE, W @1he5 2804808 @soeithdroigdas film
to squeeze out air, and can damage the film bé t he nechani cal contact
a
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flexible sggbemeeezggspeso PCT/ USQOL/ 21222 6 of elastic nmaterial that
extends ra ially{%of t he tape pack and is canted at an acute an(ﬂqle to a
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place | ess stress on the tape medi um du g notion. The present invention
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continued need for devices that can read and wite tape film at

i ncr easi ngligpéi giaresperdthe Tiagildy i¢f ther dhinper recording media and next-
generation systems may effectively preclude the use of such mechanical
means to reduce the thickness of the entrained air film.

Of the techniques noted above, self-packing glass reels are precision
tape reels wherein the flanges are formed of glass. The flanges are slightly
radially converging so that the decreased spacing of the flanges constrains
lateral motion of the tape. These glass reels are high priced and require
precise alignment or other guide elements in the tape path. In addition, the
use of such self-packing glass reels do not eliminate the inertia of the flanged
reels during acceleration and deceleration of the tape take-up and storage
reels.

Magnetic winding devices rely on magnetic fields to align the film.
This works only on magnetic films and is not possible to use to optical films.
Mechanical forces from pulleys or rollers are used to urge the film into
registration as it would onto the tape pack. However, these mechanical
devices apply high radial pressure to the film to squeeze out air, and can
damage the film by the mechanical contact therewith.

These problems were addressed in the ‘086 Patent mentioned above.
The ‘086 Patent discloses a method and apparatus for rewinding a film to
reduce scatter winds. The film packing guide is structured as a flexible sheet



need for storage and take up hubs that are packed with reduced

m sal i gnnment of the tape |ayers thus avoidi ng stagger-wap. The present

i nvent i ow@82/aiosect ed to neeting these needs. SUMVARY OF REEUBNYVEDSRI ON |t
is an object of the present invention to provide a new and usef ul
structure which can be incorporated into a tape drive systemor which can
be formed as a tape reel or cartridge d hat reduces the m sregistration of
the stagger-wap as the tape is wound into a tape pack. It is another

obj ect of thejiRSPRteridl IS &:28ndP rddiaN} BetHENtapRPPAGK HAd i kahtddnal ades a
rigid packing armthat nore precisely registers a link of tape incom ng
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of %t he” pr <8Vl BbA°BaoES " gEY: b8 pBRRarBEKing oty Btk g "ar m
that nore pireghBslentinPadgbesistie bufdt ®lost agse ilageMana lovation adisipiagegack to
reduce the stagger wraE thereof while enploying a | ow magnitude force on

the tape. WOWISES060f IDS01/ 21222 7 Yet a further object of the present
Invention is to Yfeqﬁeaad?/agﬁ\g{%g Cq]rgyi'dga Wor{]ﬁ%gﬁu&ﬁ%éttﬁ%re@eﬁé}ﬁs as It

I's wound onto a tape pack an conc en renoves ght  burrs

resul ting faosed for islprovedtaper packisy goideslasa appayhtusythatiare epeativbeot ape
edge. According to the present invention, then, an f';\ppalr@at us is provided to
wind a t apdViRdd® udPeemadive wiharedused BYisTgetsliAlios ofor helayt Aad ${BEG%edi um i s
wound into n | LSl rabhl rage.
Broadi y, ¢ A/eEREr AAEHS id fod RYBRRIN Miial Sl pRLLAD dMicP M RS S
structure airess hat thestappemadiuve dudngmagiiomgllerp@esénmenvartidrajsedindedm A
drive engages t he hub and sel ect e%%urot ates the h%? abor}t a wind axis so

that the | &AgPROBHINGhSUCH, dMPERY GHBEh 2% e PRBAANGS £ WIENa boPe i ke
tape _pack indthsrchalt f el 3yetarhaid pat ARPASIc-abordhiBRRRLFbct Uipges

defined by edges of the registered |ayers formng the tdape pack. The
appar at us tape storage cassettes. '

Accordingly, there remains a need to provide new and improved take-
up and storage devices for data. There is a continued need for devices that
can read and write tape film at increasingly higher speeds. There is a further
need for storage and take up hubs that are packed with reduced
misalignment of the tape layers thus avoiding stagger-wrap. The present
invention is directed to meeting these needs.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a new and useful
structure which can be incorporated into a tape drive system or which can be
formed as a tape reel or cartridge that reduces the misregistration of the
stagger-wrap as the tape is wound into a tape pack.

It is another object of the present invention to provide an apparatus
that includes a rigid packing arm that more precisely registers a link of tape
incoming onto a tape pack to reduce the stagger wrap thereof, especially
where the rigid packing arm is biased against the tape pack.

It is yet another object of the present invention is to provide apparatus
including a packing arm that more precisely registers a link of tape incoming
onto a tape pack to reduce the stagger wrap thereof while employing a low
magnitude force on the tape.



according to the present invention includes a rigid packing armthat has a
proxi mal end portion that is disposed proxinmately to the hub and that

ext ends wongodedi nally fromthe hub to a distal end portpPonusaicated at the
circunference of the tape pack. The packing arm has a contact surface that
I's operative to contact a first surface of the tape pack. A support nenber
supports the packing armin contact with the first surface of the tape
pack. The packing arm can have an arcuate configuration or it can be

linear, but, iNRidhgihsrasiSect bf T BleEHRNhESHioNhR fd pedviddiaf gacking t he

tape pack at a location adj'acent to the nip. Here, also, the contact
surface of guide fediiales registeraytape a3 dvisdeaund ohie al lepgi pack aad whiekt endi ng
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the nip rembﬁﬂyﬁgrmhéﬂheaégé%‘dgea better tape pack. The distal end portion
of the packing arm preferably overlaps the hub and, if desired, is

resiliently bi ad&gosdingita themrasent ipventiamdhemn anepparatusds PEPEdAEK.
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proximal end portion that is disposed proximately to the hub and that extends
longitudinally from the hub to a distal end portion located at the
circumference of the tape pack. The packing arm has a contact surface that
is operative to contact a first surface of the tape pack. A support member
supports the packing arm in contact with the first surface of the tape pack.

The packing arm can have an arcuate configuration or it can be linear,
but, in either case, it should contact the first surface of the tape pack at a
location adjacent to the nip. Here, also, the contact surface of the packing
arm may be provided with a longitudinally extending groove that is located
between the distal end portion and the proximal end portion of the packing
arm. This groove allows air to laterally bleed at the nip region so as to
achieve a better tape pack. The distal end portion of the packing arm
preferably overlaps the hub and, if desired, is resiliently biased and in contact
with the surface of the tape pack. Biasing may be accomplished by an
elastomeric material or, alternatively, a spring, such as a leaf spring. The
packing arm is preferably constructed of a nonferrous material, such as a
ceramic, and the contact surface is highly polished.



circunferential length. The hub may be disposed in a cartridge housing that
I s mount abl e and denmountable relative to the franme structure. \Were a
cartridgavoe2/oed, the packing armis nounted to the cartpCOgsotex ng. The
present invention also contenplates a tape reel assenbly, such as a
cartridge, that is adapted to be nmounted to and denmounted from a tape

drive apparatus for winding a tape nedidimtherein. Here, the tape reel
assenbly includes a housing and a hub rotatably disposed in the housing.

This hub is agaiPrefpablg! theretareVd pRPAINGIOF e PladRinghermisiassoaatiednvither eon
to forma spool-like tape pack wth a portion of the tape nedi um,
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second wi ndi ng nmenbers, respectively. The I nprovenent thus includes a
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The present invention also contemplates a tape reel assembly, such
as a cartridge, that is adapted to be mounted to and demounted from a tape
drive apparatus for winding a tape medium therein. Here, the tape reel
assembly includes a housing and a hub rotatably disposed in the housing.
This hub is again operative to wrappingly receive the tape medium thereon to
form a spool-like tape pack with a portion of the tape medium contacting the
tape pack at the tangential nip. A packing arm is disposed in the housing
and includes a proximal end portion at the hub and extends longitudinally
from the hub to a distal end portion at the circumference of the tape pack.
This packing arm again has a contact surface operative to contact the first
surface of the tape pack. The packing arm can be constructed as described
above and there can be a pair of opposed packing arms or a plurality of
packing arms equiangularly disposed about the wind axis. Here, it is
preferred that the hub be a flangeless hub.
It should be understood that the present invention provides an
improvement to a tape drive system wherein the tape drive system typically
has a frame, a read/write head disposed on the frame, first and second

winding members each disposed on the frame and adapted so that a tape



at the circunference of the tape pack.. The packing arm has a contact
surface operative to contact the first surface of a respective tape pack,
and a suwpporosonenber is enpl oyed to support the packi ng ReTUSeL/X122 act
with the first surface of the respective tape pack. Here, again, the
packing armmy be constructed as descri bed above. These and ot her objects
of the present invention will beconme nof?e readily appreciated and
understood froma consideration of the following detailed description of

t he exenpl angdiarbediyrEntsleefivél evaunesideredmasd uh@dunatiRerdiwe fo fergeaher
wi th the acconpanyi ng draw ngs, in which: BRI EF DESCRI PTI ON OF THE DRAW NGS

Fi gure 1 i geapPeGtyattapedackn ltmwmpréﬁtmtﬁge&@lsaw%drpafth@fﬁr@rm%ged

transport t I acki ng
Ut de- accorahs e, ¥ bPoRfs (pkoy MERFRL bAGEE B i 4 MeeBaBRTONT
a perspect IwiﬁdmlgerWeﬂfbeﬁs tamleaer@eelthelrbad/lwme ihegdt hEirsteahd aleocmcﬁltdrmés air,

Figure 3 is a cross sectional view of a_ tape reel and ta pack accordl ng

to the typid8l €pFh opParative Fiquuiotate jthe f”&ér%’%cﬁwd\n"@ 6‘9 @?@?@[%p hub
according t@g uﬁ&ﬁlvfeh/ Strhe b&hﬁn?wldﬁﬁlﬁesoé r&ﬁ? QPE nérn‘\ M4GIMg QN as

shown in Figur ure I's a sl lew I n part ss-secti on of the
t ake- up hutprexichal paxdlpor@o:gloa%e@prd;«rgah;etdan Butprresige ofsateieastmddbel onal

vi ew t aken abqut |ines 6 of Fiqgure rammat i.cal

(| ust rat dAngio memessanscosendia Trahane e Cadon fo Laslardpongn
show ng theat'lﬂ%aélhﬁﬁnféfreﬁélﬁo'f“tﬁe &50%9'3@ *ﬁg’]ér%ﬂ%% dQohtapyre 8 is
a perspective view of an al ternatl e enbodi nen he take-up hub and
packi ng guistefage apedativg tooceniacithediat surfacenef angspEcgve dage pecls andia vi ew

Do ERPR AR e B 6 BubBE T pet kB R BB B B i o
t aken aboutfirst figfacEofltheofespedtveetape pack. Here, again, the packing arm may
be constructed as described above.

These and other objects of the present invention will become more
readily appreciated and understood from a consideration of the following
detailed description of the exemplary embodiments of the present invention
when taken together with the accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a front view in elevation showing a diagram of the tape
transport apparatus according to the present invention including a packing
guide according to a first embodiment of the present invention;

Figure 2 is a perspective view of a tape spool illustrating the
entrainment of air;

Figure 3 is a cross-sectional view of a tape reel and tape pack
according to the typical prior art;

Figure 4 is a perspective view of a take-up hub according to the first
exemplary embodiment of the present invention as shown in Figure 1;

Figure 5 is a side view in partial cross-section of the take-up hub and
packing guide of Figure 4;

Figure 6 is a cross-sectional view taken about lines 6-6 of Figure 5;

Figure 7 is a diagrammatical illustration of the wrapping of the tape

medium onto a take-up reel showing the location of the nip;



9; Figure 11 is a side view in partial cross-section, simlar to Figure 9,
showi ng a nodification of the nounting structure for the packing el enent of
Figure 9wéozesveo 12 is a top plan view showing a third exeapuasiyz2ierzbodi nent
of the packing guides according to the present invention; Figure 13 is a
perspective view of a tape cartridge including the packing guide according
to another alternative enbodi nent of thH) present invention; Figure 14 is a
perspective view of the tape cartridge of Figure 13 having the housing

renoved ther ef r omiguire B/l alpelspediive Xt &f carp alteArgive Vémbbaiment et ape
cartridge of Figures 13 and 14; Figure 16 is a cross-sectional view of a

portion of iake-Wahub aagdaskingsggde agcarding io theggereparldnyertiorin al t er nati ve
bi asi ng el enent ; =Fi qure; L: LI 0SS ' VAR |l ar Lgure 16
butshowi ng. ¢ hel U 1§ &t VB RARAL LRAR sl IS nk ek I P
tape pack; FRulgand pbEking guidexpfigdreds sakis abavlines 9a9 thexbof;r oss- secti on of
the structures shown in Figures 16 and 17; Fi %ure 1%_ IS a cross-sectional
view, sinilar toFiGusRIN® iBea CEoRsuperiionghyienetaken: ahqidings 11-2Qiqid iguenent :
Figure 20 ig. a perspective view of yet another enbodiment of the present
i nvention halving a stationary hub; and Figure 21 is a top plan view,
partial ly brokenFiguweg,11ssoni side avidw rialpartaibardssesettiad, simdapriedégare 9,

i nvention. TAl LED DESCRI PTI OF THE.EXEg{PL RY .EMBODI MENTS Y\O 02/ 05060
PCT/ USO1/ 218 '“QlafPi%é' cHome e mUNBRg SEHERIA oL e RRtking §'TPeBbeki ng of

tape media Fpprégbs or reels for use with the data storage industry in such
a manner as to elimnate stagger-wap (also referred to as scatterw nd).
Thi s invention iEigune 12 is a top plan view showing a third exemplary embodiment of

the packing guides according to the present invention;

Figure 13 is a perspective view of a tape cartridge including the
packing guide according to another alternative embodiment of the present
invention;

Figure 14 is a perspective view of the tape cartridge of Figure 13
having the housing removed therefrom;

Figure 15 is an exploded perspective view of the tape cartridge of
Figures 13 and 14;

Figure 16 is a cross-sectional view of a portion of the cartridge of
showing a full tape pack with an alternative biasing element;

Figure 17 is a cross-sectional view similar to Figure 16 but showing
the guide element against the surface of a an almost empty tape pack;

Figure 18 is an exploded side view in partial cross-section of the
structures shown in Figures 16 and 17,

Figure 19 is a cross-sectional view, similar to Figure 16, showing
another alternative biasing element;

Figure 20 is a perspective view of yet another embodiment of the
present invention having a stationary hub; and

Figure 21 is a top plan view, partially broken away, showing a final
embodiment of the present invention.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS



| nprovenent to tape transport apparatus that is operative to transport a
tape nmediumin a tape transport direction across a read/wite transducer

i n order woeo2eiosther pl ace data on or access data from t hePCEp801/ANIE2 e t he
present invention is described specifically with respect to magnetic tape
media, it should be understood that the principles described herein may be
errpl oyed wth other tape nmedi a wi thoufllrestriction. Mreover, the term
"read/wite transducer” as used herein may refer to a wite transducer, a

read transducer ThHef pResbhaivénaesh coRaémissthablinding @'epé@mﬁg ptthpes arstiag and
witing functions. The present invention may be inplenented as one or nore

gui des t hatondaubs @reraﬁmﬁwe@etthh the dataﬁtoragetlm@&tefpe sehvaemgppar asie, t hat

b I
A L A T T i A
Figure 1, amgragnaeniad tapeemhepent@tpbvausalm@tlstdp@namto tpnspaat asape shown.
Her e, tape transport apparatus 10 includes a /wrlte transducer 12 and
a plural it ynAiugy in adape ,ﬁ@gsggrt\g{l,regﬂog@ﬁmﬁstaéea %Ee fransgucen BnisFt in a
tape transpordimfdy ;ﬁ&&é ta on ofa%t‘éé@%l'a?a RIS tHE 1 HéﬁelGWHl% ﬂ{gogkékf‘egﬂt 0 nove

tape 14 in the tr spo direc A cartridge provi
repr esent s imvardiont Bbdescam:eohepwmalyl with aespeetr to incgnétior tapeemestiar hge of

the data tape. ‘? gnent f taet%ﬁ ort a aratus Oare
suppor t ed SYOHIG by 5 $esCijrer felem snay BRerapioKe

which may R@i %‘cr?éramdé Pr%di’é 'W%&Yregfricﬁén 16Mmopbbdt, itRe tBFAf ‘%é@/‘m)hté‘“

el ectronic notor, so that tape 14 is wound into a spool-like fape pack 26.

Wt h referérafeduoerl‘—’|agu:®d2her|etn mueterbeaapmeecarmob@er tateachigangdutieng of a
tape 14’ into t h| eed resul t nwant ed
entrai nrentrdt Taneahefnas 78 ait af Py Rr 68T P B whfing HintR" ook
26'. As i Ivhéspwe@bﬁﬂmvtehﬁoﬁ Fhay bédwm@méu & ohaps rhére plidedRRat caRsport

direction "T" results in a conver ing wedge of air represented by arrows
"A'. As thibe maubtpsl texthei framapmfdae diiye 2gparatuspdhahsan degaciudedral | y

ejected at Jy.p.28 AfighQol thd b ordpaiaor that can be mounted to a

winding hub support.

With reference, then, to Figure 1, a diagram of a representative tape
transport apparatus is shown. Here, tape transport apparatus 10 includes a
read/write transducer 12 and a plurality of air bearings 20 which support a
tape 14 for transport in a tape transport direction “T”. A suitable tape drive 16
is provided to move tape 14 in the transport direction. A cartridge 18 is
provided and represents a mountable and demountable tape cartridge for the
storage of the data tape. The various components of tape transport
apparatus 10 are supported by a frame 22. Frame 22 supports a flangeless
take-up hub 24 which may be rotatably be driven by drive 16, which is
preferably an electronic motor, so that tape 14 is wound into a spool-like tape
pack 26.

With reference to Figure 2, it should be appreciated that the winding of
a tape 14’ into a tape pack 26’ at high speeds can result in the unwanted
entrainment of air between adjacent layers of tape 14’ and the tape pack 26'.
As illustrated, the rapid advancement of tape 14’ in tape transport direction
“T” results in a converging wedge of air represented by arrows “A”. As this
wedge of air approaches nip 28 air begins to be laterally ejected at nip 28 as



I's showmn by arrows "B" in Figure 2. However, an undesired portion of air
becones entrai ned between adjacent |ayers of tape pack 26' thus creating a
spi ral -1 ik@ozdsoebeari ng that is especially present in thepoDwsel/2e®t | ayers
of tape pack 26'. Thus, as is depicted in Figure 3, when a tape pack 26’
I's wound onto a hub 24" of a reel 25 , tape pack 26' has a first surface
30 and a second surface 32 wherein thé2adjacent |ayers of the tape nmedi um
are laterally offset wth respect to one another in a direction paraIIeI

to WI nd aC@%ﬁoway Bntows BT FeFiguse KnowMowd et aat iivddsiredls pdsioagefeair wr ap”

or "scatterwnd". In current applications, this air entral nment causes

st agger wr Agcemesrentrained Bebueest adjagent tadermbtarpﬁcww 2@ 0bus Cr%lrtgoal 0 M
of side-to- B%?%g c

unw apped, Sﬁkgplﬁ?ggﬁé r# ?{eérﬁgau es%g per }I’fegﬁug%r 'F’r?gﬁ a{pe vvhr ch is
under tensitape packe6he drive 16. This perturbatron causes the tape to

vibrate which in_turn may resul err rs in data tr etvveen
the tape 14 and t'R&Sy 83 QFP‘PEGC{'PAPQ W'T?” a\ﬁﬁpﬁﬁa&# OHB CFi gur es

4-6, a firgf E&ﬁw'o@ra)/r@értz@ If%ﬂé H%k 2tsanes@eurrri§ Afrdce §d>1<awe etr%eebﬁal to

frame 22.in Figure 4. Tape gl Is preferably used wth a flangel ess
hub 24 t hatsurface @2avhbiein the adjnespideyensoof theaam pediymadreatetdly afiged gui de

40 | ud first nt .42 that f

aui tabi o1 2ufeirsPehylo a8 AT i HHBlid pafiBl e WindarddEes (i

proj ects tey@pf ikRodA- arﬁsrﬁgﬁ\%wl dsl wtggg"e?runrap%rl ScafREHTiAE”. U@ durfeit mount
42 by a plurality of fasteners 48, and mount 48 includes a rigid arm

portion 47 appécalons; dbissalr camirainmant 2auses ptagges eviapr oftednspaeege Wfock 50

sandw ohed B0 eet e B ot B0t 1D pfEeR sieh 58 fder s BHBr S ec one
ceram c pl atggder w gpgadwp@tm@kbetrmary me@?ebl deknfifregiration watisepuNt

46. Plates 52 and 5 re preferably for a nonferrous material.. The
preferred @aPeftuEiation & B tapscwW $Q5bl$ Hadey tansien fiom toe kkventBer ThiF known

in the ar tpe?ﬁr%ét &ngtﬁgsotffeﬂ 1 e\ﬁbfeﬁgrvblﬁiéﬁ ft?rtu{?{ F@fée ﬁlt5§ %g&gsﬁﬁ

Mor eover, IS preferred surfaces o whi ch cone
i n contact dsitd branscription between the tape 14 and the read/wrrte transducer 12.

With reference now to Figures 4-6, a first exemplary embodiment of
tape guide 40 is shown mounted to frame 22 in Figure 4. Tape guide 40 is
preferably used with a flangeless hub 24 that is rotatable with respect to
frame 22 by drive 16. Tape guide 40 includes a first rigid mount 42 that is
secured to frame 22 by a suitable fastener 44. Mount 42 includes a rigid arm
portion 43 that projects toward hub 24. A second rigid mount 46 is secured
to first mount 42 by a plurality of fasteners 48, and mount 48 includes a rigid
arm portion 47 that projects toward hub 24. A precisely formed spacer block
50 is interposed between mounts 42 and 46, and a first ceramic plate 52 is
sandwiched between spacer block 50 and first mount 42. Likewise, a second
ceramic plate 56 is sandwiched between spacer block 50 and second mount
46.

Plates 52 and 56 are preferably formed of a nonferrous material. The
preferred material is a ceramic, such as alumina, but other material known in
the art could be employed in the fabrication of plates 52 and 56. Moreover, it
is preferred that the surfaces of plates 52 and 56 which come in contact with



WO 02/ 05060 PCT/ USOL/ 21222 13 first and second surfaces 62 and 66 of tape
pack 26 be highly polished so as to reduce frictional contact between each
of pl at ew®82/0%60 and t ape pack 26. Wth reference to Fi gpe®US)1/231222nmay be
noted that each of rigid armportions 43 and 47 are provided with a

| ongi tudi nal |y extending groove, 49 and 51, respectively. Each groove 49,
51 is formed in the respective surfacel352 and 56 so as to forma pair of
ribs 55 and 57 that contact the tape pack. These channels are believed to

facilitat e firdtearekédcarid urfacdls 8handice offtape paek 26ape highlypoliheddmas he tape
pack. The thickness of plates 52 and 56 are Eaéem sion formed so that, in
conbi nat i oﬁomufpesfgs@aenalmcawt@@tww@ eark phRiades a2, pRenddare Rack g6 ng

contact surface pr:

desired, plat ewgﬁ E\rFaeFﬁ g&%& Qﬁré{“g #ﬁﬁiasﬁﬁéiqg%ant@g%%??gmﬁ%ﬂh%@? ve and,
| i kewi se, polriidres 88 ar&y4ﬁearsepnmv&iédt wnthtwMngﬁﬁdbmllyrqxtemdlngtgreoveih%| ve. It
should al so b%nundersto? Sl b e ta_,ﬁ nstruct .each .,of nounts

22 and 46 269 J?SP%fvreweéa@wr%feafi %@%ﬂ%&eéHffﬁ%ly of a
nonf ef r ous sk el SUGH dtin 3 it bRAbE lg,fse ﬁcﬁns? inBEboNBoPEId apis Y. faces
er, g e se

45 and 49. Moreov erence to ure 7, 1t at nip 28
is located rmlserrgjwanmedas ambeli¢vetk t@ &ciligtet the dxmmétaﬁra’roimet alpewbam khe6

changes. :%\CCOl’dI ng a f h of the packing arnms 43 and 47 rmay be arcuate in
confi gur at i'gPe ShWOURY ORFRINSERA RATKt the respective contact surface al ways

contacts to the g giclitss6Cpries ¥f as@ B0 hrd MRedision RAGIEd28o agatgent to
the nip so that the nip is |ocated between each of packing arns 43 and 47.

Wth resp&omhigatione with cpasentbletio ad, i therdigtares 4db bqiw&&nn@eaffamngs and

e oot UM PGS R RS A AT 2 B

appl i cat i oplatba8zhnizacle m)@ﬂnnoélﬁoaﬁﬂwby@memtma@mbbweaérqu;k@wme
longi tudinal axis "L" that does not intersect the wind axis "W

shown in Mlajeres mlﬁ% bepsgaured tameunta4G by any srilablerihasive. oHsshmﬂ@nd 72

that  over | 4R, Bubfr&88a Stk PR pite 18 HRGE BN o hburiS Yo hd B mount s

so that their respective arms 43 and 47 are formed entirely of a nonferrous
material such as a suitable ceramic that is polished at faces 45 and 49.
Moreover, with reference to Figure 7, it may be seen that nip 28 is
located along an arcuate line 28’ as the diameter of tape pack 26 changes.
Accordingly, each of the packing arms 43 and 47 may be arcuate in
configuration and oriented such that the respective contact surface always
contacts to the first and second surfaces of the tape pack 26 adjacent to the
nip so that the nip is located between each of packing arms 43 and 47. With
respect to the embodiment shown in Figures 4-6, packing arms 43 and 47
are elongated and arcuate in shape with the curvature being determined
based on the geometry of the curvatures of the nip for a particular
application. Each packing arm 43 and 47 extend generally along a
longitudinal axis “L” that does not intersect the wind axis “W”. As is shown in
Figures 4-6, packing arms 43 and 47 have end portions 70 and 72 that
overlap hub 24 and end portions 74 and 76 that are secured to mounts 42
and 46. Each of the packing arms thus has a radial length and a

circumferential length relative to wind axis “W”, and it is desired that the



and 46. Each of the packing arns thus has a radial length and a
circunferential length relative to wind axis "W, and it is desired that

t he WO 03¥y0Q50@06PCT/ USOL/ 21222 14 radi al |ength be greatreTUR@IMR12I2E
circunferential length so as to overlap the nip. Wth reference now to
Figures 8-10, a second enbodi nent of the present invention is depicted.
Here, a packing arm 140 is shown to indhude a packing armin the formof a
solid piece of ceramc material that is supported in an opening 142 fornmed

in a cover radial k¥ bePg@ditarothannthdddircagisiereritias length @ogad tsliovatiagtieeve 145
separating the contact surface into a pair of parallel ribs 147. Cover

plate 144 iP.secured to frame 122 by neans of a plurality of stand-offs

110 by 1 st ene i BB ] S010y 2 GRLECH SRy PBRRE ST, bithe P 21

144 is held in a para Space- apa I’'on cking arm

140 i s suppeesat invertenisrdeplatdd bilere, papaciafg panal 4Ceis, shawac dinghalet a | eaf
springs 150 having first ends seculiged_ to packin rgtléi de 140 by neans of
fast eners REEKQYARND IMentorneia aelid piege ) Ceeam tqriad fhatds supRaried e af
springs 150, residd | cki [ ; N | kSt
surface 13’} ag'fsd dtéé‘g'iﬁ gg‘?‘:ﬁd’@%@@’ﬁ? ﬁ\g?%lﬁfeel g%’f'i gﬁgﬁlﬁgo@rﬁﬁg&%g?w gjcéeé ﬁGO of
packi ng ar fonditl@limaitgroave tidé separatingptheocomiict berfacpto @ pair f papalgback

126. Thus, k 126 i d t b 1 by dri 16 with t
126 TS, S8PEy PRCol 20 TR B b by AR AP TS choun
in Figure Qtafy-bisstaceB fBQtrehb%Hl%? StarkRsitd Ng624/8 ég&isi% ;%Ehé&% byb 124.

Moreover, if desired, packing arm 140 may have rounde e 162 that are
formed as dhabplates144is keldde a parajieltspacesapsrorelationmigelrame 12% Bagiing of t ape

114. As is sho .n Figures.8 and 10 silient springs. 150 , Dbi surface
160 i nto caRadto s sHPRRRET i apein t0V B oAt bt BRIASY sraksd-ahaBtisdts | o
di stal end gpgihgs Or60Y RaOmghtilst btdls Setragaolpatkimy duideniaoshplmeamswie angl e
with respect to a plane that is perpendicular to wnd access "W when the

hub is enptfgstenetsnédang tamouptiog mate 4 Ryl meaaslichdagtengisr t54.1)Leaf As i s
shown in Fis%%ﬁs ]1JSO }e@ll%nﬁg%igs 'bglc':kiﬂﬁyarp\%Eﬁw?r?tgcgéi‘ntéét RS Ffr@t sBVfaI:Qe

162 of tape pack 126 so that the polished contact surface 160 of packing arm

140 acts at the nip location of the tape to form tape pack 126. Thus, tape

pack 126 is wound onto hub 124 by drive 116 with the lateral edges of the

tape 114 being more uniformly registered.

As is shown in Figure 9, a first end portion 172 of packing arm 140
overlaps hub 124. Moreover, if desired, packing arm 140 may have rounded
edges 162 that are formed as a radius to reduce the potential for damage to
the edges of tape 114. As is shown in Figures 8 and 10, resilient springs 150
bias surface 160 into contact with first surface 162. Due to the overlap,
however, of distal end portion 72 on hub 124, surface 160 may form a small
acute angle with respect to a plane that is perpendicular to wind access “W”
when the hub is empty or when the tape pack has a small radius (Figure 11).
As is shown in Figure 11, this angle “a” may be enhanced if desired, by the
inclusion of a small spacer washer 180. In either event, it is desired that the
spring force of leaf springs 150 apply a force of approximately 1.0 to 3.0
grams of force laterally on the edge of the tape forming the tape pack 126.

With reference now to Figure 12, a second alternative embodiment of
the present invention is shown. In this embodiment, a plurality of packing



i nclusion of a small spacer washer 180. In either event, it is desired that
the spring force of leaf springs 150 apply a force of approximately 1.0 to
3.0 gramsootooerce |aterally on the edge of the tape forkRChgsema212ape pack
126. Wth reference nowto Figure 12, a second alternative enbodi nent of
the present invention is showmn. In this enbodinment, a plurality of packing
WO 02/ 05060 PCT/ USO01/21222 15 arns 24Q5are each constructed simlarly to
that described with respect to Figures 1 - 11 so that each packing arm 240

i s di sposecirimg 240 etenédith 24aAstrutte@ dimiladly ng thhadesedded Mithntaspecpliat e 244
Is again in _parallel spaced apart relation to frame 222. In the enbodi nment

shown i ndFiFdQHVQS 112~ 1t gerhakeagh prcking REM 240 igdisnaseddp an epreing 24K in
t . . g ! g
et angal ad) JRdnBA Fiate g, Mo iatoee i BGEITH BERlePhadifaBRRCl

of the presetionnydrime222ayn theenbodimenisesivn it Figure i exehtofiglgde Wt h
reference to Fi%es Jr3-15, then, a tape cartridge 18 is shown to have a
housi ng 31@MMSr apy lipgar Pites £gCh FORRPHEI RycireRReE Ve Sﬁfﬂﬁgg%oas to

support a t@p&inkfamts bl Wrd 45288 eqBRGDRRY oM@ wiPaxigagk 326. To this
Ion 9 8 opg 1

end, housing se as an acces ni ng provi ded so that a
drive may engagdsanbied @ve, sheptape guide isttuctise raf tBd Presemanverdionnpapt i ng

eans of . pricrePRITe R aiage sandamalih FToratesTaati B35 Pestpport a
hub 324 fory faﬁt&é@ﬁu@é\1%@@1@@2?%\@&%%%%%@% BY copfidnbAag 345

formed therein to receive . Three equi angul arly spaced openi ngs 342
are for med housigc hedtionspB t2 @nd33 14 wiot &s dpenippgs B4apedidngs dl vingis andnd

arcuate in shape. ;A _respectiye cki I n [ N i S in
each of opeHﬂv‘Hg S é@ﬁn %\ﬁ)ﬁ? 838‘?1 3%1%00 E‘%gtﬁ‘@s %@nb@é@&ﬁ?@@ﬁ ﬁgé ﬁ%%oglgn: ng
342 by a thceessisusiing 312airosidetings $af $ driaim@achgrekiangupl sggnt 340
is resiliently biased, respectively, into contact with the first and

second sur feapperteddndmusiie 310oné pair hdnapeing elaipeMddgaramouniedipent ed
so that 1t &SRASH MG R Gections 312 and 314 by means of precision stand-

offs 346. Mounting plates 344 rotatably support a hub 324 for rotation in
housing 310 with plates 344 having openings 345 formed therein to receive
hub 324.

Three equiangularly spaced openings 342 are formed in each of
plates 344 with openings 342 being elongate and arcuate in shape. A
respective packing element 340 is then disposed in each of openings 342
with each block 340 being supported in the opening 342 by a three fingered
leaf springs 350 so that each packing element 340 is resiliently biased,
respectively, into contact with the first and second surfaces 330 and 332.
One of the arcuate openings 342 is oriented so that its respective packing
arm 340 extends arcuately along the nip 328 as it fills radially outwardly from
hub 324.

As an alternative to using leaf springs 350 and as is shown in Figures
16-18, the resilient biasing force may be provided by any suitable elastomeric
material, for example, a low durometer rubber. Thus, as is seen in Figures
16-18, cartridge 410 rotatably supports hub 420 that is secured between
mounting plates 444 that are similar in construction to that described with
respect to Figures 14 and 15. Mounting plates 444 have openings such as



arm 340 extends arcuately along the nip 328 as it fills radially outwardly
from hub 324. As an alternative to using |leaf springs 350 and as is shown
i n Fi gur @0 0465088, the resilient biasing force may be propCTE8IRI222NY
suitable elastoneric material, for exanple, a | ow duroneter rubber. Thus,
as is seen in Figures 16-18, cartridge 410 rotatably supports hub 420 t hat
I s secured between nounting plates 4446that are simlar in construction to
that described with respect to Figures 14 and 15. Munting pl ates 444 have

openi ngs  supeny WOROR/ WRRACARCRIARRY BadidRg duidewaninia #é2form vhitdh are
recei ved packing guides 440 in the formof thin E)l ates of ceramc
material . Algtep pftceremic maedali An pastpmesgHentedial 45848 rdhered & £#a0hand t he

| am nat ed C MiSd: ' 0 : S r ined in
the. posi 11 SIEyA40 SoEOR! el ol i aBrEha 6B 44 8o Migsbfieh! C
packi ng el etdnare 4di@ineal i the positiod Pt senwirghplatovi80. aj\s subhehdd.inl f
desired, as is shown in Figure 17, the el astomeric terial 450 g be
const r uct edN@3f ?‘E'A’iest e packingRlemsnisitt0 d\avediat ard Nogtions m&fegg a

smal | acut n ] ; ; [ b Gl t he
wnding xSy Bre, MOGRIERRRC S FIgig 117 he e dngtoral 450
i nventi on. mayhbe canstrotieteso shaduhe tpalished Icpniadéstifacd 460 is lnaientdtbanai n

Fi 1618, h . the el i c material 450 l.aced b
thin otrip Sl Geote, POl Wik oshinct (& e Piasy R Barsericddar ofei ons”

551 that b%hdi@,%aé)(@t pl ate guide arnms 540 and a central ached section 560
that bears against a nounting plate 552. Accordi nfgly, each spring 550
provi des a resi IFigure BPashaws yebmasethet embodinmentcohihe presenigsvemtiarki ng

erbodi mont 101 ShBRE LERfBsimalialy FBRBFENE0RrMadln T iifie! Jer8 R,
W aps ar ountbvieeatHd Gladtsmeiigbmabthl t4B0 id Seplatatiaby) @ WhihhstiigspEEtoft 0 a

fixed central hub 625. Hub 625 is supported, for exanple, by nmeans of a
pl at e 644. sRrippunaterie) ofStep £59- AT 8 pasuef ene pegtianst 5 thegar 2886 pl at e

(not shown), 13l ;ih8 drhePBAG Sl a BRAEFYehed section 560 that bears against a

mounting plate 552. Accordingly, each spring 550 provides a resilient biasing
force maintaining contact between packing arms 540 and the tape pack.

With reference now to Figure 20, another embodiment of the present
invention is described. Here, tape pack 626 wraps around a bearing-like hub
624 that is rotatable with respect to a fixed central hub 625. Hub 625 is
supported, for example, by means of a plate 644. A plurality of stand-offs
646 are used to mount a second plate (not shown) that is in parallel, spaced-
apart relation to plate 644. As may be noted with respect to this figure,
packing arm 640 is secured to stationary hub 625 at end 641 and has a free
end 643 that projects generally radially outwardly from hub 625 so as to bear
against surface 630 of tape pack 626.

Finally, turning to Figure 21, a still further embodiment of the present
invention is depicted. In Figure 21, cartridge 718 is substantially similar to
that described with respect to the embodiment of Figures 13-15. Here,
however, each packing arm 740 is received in an opening 742 and is biased
by means of an elastomeric material such as that described with respect to
Figures 16-18. It may be noted, however, that each packing arm 740 is
oriented along a longitudinal axis “C” that does not intersect the wind axis



apart relation to plate 644. As may be noted with respect to this figure,
packing arm 640 is secured to stationary hub 625 at end 641 and has a free
end 643 twab2/moe) ects generally radially outwardly from hpoT/686/5022as to
bear against surface 630 of tape pack 626. Finally, turning to Figure 21,
a still further enbodi ment of the present invention is depicted. In Figure
21, cartridge 718 is substantially simiVar to that described with respect
to the enbodi nent of Figures 13-15. Here, however, each packing arm 740 is
recei ved i maan Rqginbingackdig ands i70haasg dvidihysuteipst ©f ovtlsg nstripwivee
material such as that described with respect to Figures 16-18. It may be
not ed, howtRepackingte@i@bh packing arm 740 is oriented al ong a | ongitudi nal
axis "C' that d i N S ' axi R 21222
17 "W . Each of (A%é%@ﬁ%%'g’aﬁﬁés @%éehggn\);én\t,ﬁmgat ﬁé%ﬁ%r&%{ee%? Ht?%d O\@gi‘é Ilé;p he nip
gver '}3 hg mg?engf pagicumrityb\dirfectdeblrtg!theléxbmmargsanbodidmm; ioﬁméwpsadeiaen
escribed with sone  degree of partic rit rected to the exenplary
erbodi ment SNORe. b 8308 D4 ApBrRad. Moty hat oS Rspret BVERTOR fough,
that the pr } ts] i } | QM i rued in
i ght of tr?%ﬁﬁ'??oéwgﬁ‘? fts)@(gbt\"ﬁgtdgﬁrﬁo%?’?ﬁggg?%n@ lqutc aanyégﬁhgy gema E} to the
exenpl ary enddifications af changespnay dvet made datthe exemplaryterdepdimem @f them t he
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claim 1. REpH:DYeify} Yoyt GePRItNg fom, e ARYENTver SPNESRIS PPEINGT ane
structure Wagsig the tape mediumis wound with reduced m sregistration for

pl ay and storage, conprising: (a) a hub supported by the frame and
operative to wappingly receive the tape nmedium (b) a drive operative to
engage said hub and to rotatably drive said



hub about a wi nd axis whereby a length of the tape nediumis wound thereon
to forma spool -like tape pack wwth a portion of the tape nmedium entering
t he tape waokozato a tangential nip and with said tape packrPémvkeige122pposite
first and second surfaces; (c) a rigid packing armincluding a proximl end
portion at said hub and extending longitudinally fromsaid hub to a distal
end portion at the circunference of s&8d tape pack, said packing arm
having a contact surface operative to contact the first surface of said

t ape pack; [eiim:d) a support nenber supporting said packing armin contact
with the first surface of said tape pack. 2. Apparatus according to claim
1 wherein said packi ﬁ@P@MﬂJﬁé@ef%WGa?%Wmdeaé@W |”©Qﬁ"é'f“| Siatecle 2 iame ¢

al Ways.congﬁﬁg m&xﬂhérytﬁ& Y fn?&&unﬁgla@ LR bitn rB& AP miSreofRRALAL P

accordi ng where the con ace o sal d packing arm has a
| ongi t udi n@laygarm)gmrégn; reemnpritgdigei n and | ocated between the distal end

portion and the proximal end port aratus according to ¢l

wherein the di st@ eRdhyBr sy d%yam? 5@(’5&? iiolﬁ’lewa’tel é‘bg"’@&Pﬂ‘ b. 5
Appar at us .1 wherein said pack| ng armis resiliently

bi ased i nt g&%éévc?actta\% tﬁr:\'btawmfl rst surface of said tape pack. 6. Apparatus

according to cl g)n 5 a driveidpergtise teleagageealobhubrandrtoa:btacb@dy@lrweesand) bi as
said packing,arminto contact with the first r of ,said tape pack. 7.

Aopar at us. JeeorBPYga; wTed gxia eyt iepdin o ihe e gRegEhe vEBGHE i as
sai d_packi RgoEA ﬂo”fd?rrpﬁnéﬁ’é‘dl liké tiipb headd With & Worfisre o@fthéatagetmeemmck WO
02/ 05060 PCT/ USQOL/ 21222 . Apparatus according to claim1 wherein said
packi ng ar mnwlngcmmmtpedkcﬁt a targertial nduandawith isaid tape Aagkrikavirg

o ol e SRR, ) g, conet et of @ cerame

- (¢)  arigid packing arm including a proximal end portion at said hub
and extending longitudinally from said hub to a distal end portion at the
circumference of said tape pack, said packing arm having a contact surface
operative to contact the first surface of said tape pack; and

(d)  a support member supporting said packing arm in contact with
the first surface of said tape pack.

2. Apparatus according to claim 1 wherein said packing arm has
an arcuate configuration such that it always contacts the first surface
adjacent to the nip.

3. Apparatus according to claim 1 wherein the contact surface of
said packing arm has a longitudinal groove formed therein and located
between the distal end portion and the proximal end portion.

4. Apparatus according to claim 1 wherein the distal end portion of
said packing arm overlaps said hub.

5. Apparatus according to claim 1 wherein said packing arm is
resiliently biased into contact with the first surface of said tape pack.

6. Apparatus according to claim 5 including an elastomeric
material operative to bias said packing arm into contact with the first surface
of said tape pack.

7. Apparatus according to claim 5 including a leaf spring operative
to bias said packing arm into contact with the first surface of said tape pack.



10. Apparatus according to claim1 including a plurality of rigid packing
arns each including a proximl end portion at said hub and extending

| ongi t udiw@b2/¢s060 om sai d hub to a distal end portion at tpker/uséwaens erence
of said tape pack, each said packing arm having a contact surface
operative to contact the first surface of said tape pack 11. Apparatus
according to claim 10 wherein said packbPbng arns are disposed equi angul arly
about the wind axis. 12. Apparatus according to claim1l0 wherein each said

packing arm hag an gpihRiscaséorgimgato erimoneviedreaisdicd pelcking 8miss
oriented such that it always contacts the first surface adjacent to the
nip. 13. Aseasiveiedaf Gonenryreus @eierAl 12 wherein the contact surface of

each sai d packi ar I ' i oQV, 1 : i L.ocat ed
bet ween the di s?gﬂ enm po?1 |so%&gir€§hl‘g}h{eba%|rag§gi ?ra\llghée%c'fv%%ﬁ irb(;%%ﬁlgg gnﬁhlé
respect i ve coaskucigdafma cdramid\prieddlusgitratheccatitact sufackdheing potishiedd.n sai d

packing armis elongated and extends al on | ongi.t udi nal axi s_.that does
not intersect tH& wARPHUS. aq@qrgmgpg é’?%lg" gcm g %ﬁe@%@r'%erei n

sai d packi dj ; h{C enti ahiyl t t he
radi al | enrgbt%ﬁR@gfi %gﬁ'gr gg{:@r i@lﬁé@‘%}@?ﬁ%#@?eﬁgﬁgn Igéng%]ﬂ. ﬁgg Qz&%par at us
accordi ng texteridingn bngtiediealy sfiom Isafd isulr dbaraldistal dirsbqeetion nat tbar tri dge

housi ng that is_nountable and demoyntable relative to said frane
Srructore. CIUMIGRARS Dl SaARCBPG MR Gaepes i g arh B3V ABTIRR ar m i s
mount ed tos%@ﬂaee%'étrét!\@l% ARHS¢ABe filsl-suffBBaloRkHRI RPEPHRKNY to claim 1
including a pair of rigid packing arnms disposed in opposed relationship to
each ot her, eacH Ipacldpparatus agogedioditaglaamprOwhetgin sail packing arms asai d hub

10 a- o ot el eSO TN abORTENRE AR e of said tape pack. a first

12.  Apparatus according to claim 10 wherein each said packing
arm has an arcuate configuration, one of said packing arms oriented such
that it always contacts the first surface adjacent to the nip.

13.  Apparatus according to claim 12 wherein the contact surface of
each said packing arm has a longitudinal groove formed therein and located
between the distal end portion and the proximal end portion of a the
respective packing arm.

14.  Apparatus according to claim 1 wherein said packing arm is
elongated and extends along a longitudinal axis that does not intersect the
wind axis.

15.  Apparatus according to claim 14 wherein said packing arm has
a radial length and a circumferential length, the radial length being greater
than the circumferential length.

16.  Apparatus according to claim 1 wherein said hub is rotatably
disposed in a cartridge housing that is mountable and demountable relative
to said frame structure.

17.  Apparatus according to claim 16 wherein said packing arm is
mounted to said cartridge housing.

18.  Apparatus according to claim 1 including a pair of rigid packing
arms disposed in opposed relationship to each other, each packing arm
including a proximal end portion at said hub and extending longitudinally from



one of said packing arnms having a contact surface operative to contact the
first surface of said tape pack and a second one of said packing arns

havi ng aveomosmmet surface operative to contact the secondreDb@ca2z2f said
tape pack and a support menber supporting said packing arnms respectively
in contact wth the first and second surfaces of said tape pack. 19. A
tape reel assenbly adapted to be mountéf to and denpunted from a tape
drive apparatus for winding a tape nediumtherein where the tape nmediumis
wound wi t h saéibuledo @ distagieat ririiom af te gitauynfenehcs of sajd tape papk,i afirsj: (a) a

housi ng; (b b rotatably di d | i d ' d tive t
r appi ngl v dnecet Sedt iRdkis efma PG Aesuit S i oBcteBls S Roed e pack
with a por tfrensifacelst dAd agghsihd besdddadldie bPSAd e%kingtaﬁhé RagRHt i al

nip, said tape pack having ogposﬂe first and second surfaces; and (c) a
packi ng ar ra goripotedrface opethttveusi captagidhe rascaodayriacepeiosaiddap@pacisorti on

por 1 on at AHEA GPeaR P il pbYing et oosRie Ay B Dectifeld M eBhfietii g a
contact sunfigcieofer and ¥ecodid SoMacsd oftdt8d tapespasiir f ace of said tape pack.
20. A tape reel assenbly according to claim19 wherein the distal end

portion of said ackiMipre inebasseraply adaniethimbe mauntad te gaddesmowyyednbl v
accordi ng | ai wher el [ In .

cont 1 gur at 1ot L iAPS RuleRTHgtags o JAAGINGCH, B8 MBS Seplifhere e
the nip. 22apé rhegient éelwasre withyreaiteed dinfggegistration rfod playhandi stotdye, cont act
surface of said packing armhas 'a Iongitudinal groove formed therein and

| ocat ed betCREYN'SME di stal end portion and the proximal end portion. 23. A
tape reel asse a ing. to claim19 wherein said packing armis
resiliently bi ggé i%gég’%ﬂg’act with the first surface of said tape pack.
WO 02/ 05060 PCT/(bB01/2 1280 rotatably disposed in said housing and operative to

wrappingly receive the tape medium thereon to form a spool-like tape pack
with a portion of the tape medium entering the tape pack at a tangential nip,
said tape pack having opposite first and second surfaces; and

(c) a packing arm disposed in said housing and including a
proximal end portion at said hub and extending longitudinally from said hub
to a distal end portion at the circumference of said tape pack, said packing
arm having a contact surface operative to contact the first surface of said
tape pack.

20. A tape reel assembly according to claim 19 wherein the distal
end portion of said packing arm overlaps said hub..

21. A tape reel assembly according to claim 19 wherein said
packing arm has an arcuate configuration such that it always contacts the
first surface adjacent to the nip.

22. A iape reel assembly according to claim 19 wherein the contact
surface of said packing arm has a longitudinal groove formed therein and
located between the distal end portion and the proximal end portion.

23. A tape reel assembly according to claim 19 wherein said
packing arm is resiliently biased into contact with the first surface of said tape

pack.



21 24. A tape reel assenbly according to claim23 including an elastoneric
mat eri al operative to bias said packing arminto contact with the first
surface oWO8z0W6t ape pack. 25. A tape reel assenbly accorBCTgStiRiei2ai m 23
including a | eaf spring operative to bias said packing arminto contact
with the first surface of said tape pack. 26. A tape reel assenbly
according to claim19 wherein said paéking armis constructed of a
non-ferrous material. 27. A tape reel assenbly according to claim19
wherein said pa&dki nA aapei sealoassamblyedcodrding doaniaimn@Beiriciiding tdnt he

contact surface being polished. 28. A tape reel assenpl ccor di to
Craim 10°T RASIaMegCAnaieniRk PPREve Ao ey safieadkinn BRRaNRLsatArcy Bt o
proxi mal engsinQifdcehfdhicgipd pgudk. and extending fromsaid hub to a distal
end portion at the circunference of said tape pack, each said packing arm
havi ng a cont act25sur fAadepepeehabsenbly aceordingt ta ietaimi 28tinsluding:a leaf sai d
tape pack. 29. A tape reel. assenbly .accordi tq clai.m.z28.wherein said
packi hg. ar fonaporeTAet Eibial i Boraiy s bEeo Rebl R s T SUGeta e
reel asseniyqig %@%éﬂkng to claim19 including a pair of rigid packing arns
di sposed in opposed rel ationship to each other, each packing armincluding
a proxi mal end @&tidh tapesreal asaerabll asewdiondo ¢lainyi tUdVheNEy Faidm sai d

hub to a di e ort| t LI of said tape pack, a
first one c??atcg'é‘lgaé}g”a%k#&nd&?@f;%sd ‘?%f.”ﬁﬁ f%Hg%sﬁ[ngg‘%ﬁ%IUrface operative to
contact the firg7 surk agpeofestaasbdmiple pecdrdimgd ta claieonth onkerein swid d

packi ng arns having a contact surface operative .o_%ont act the second
surface of PE&KING: ake 1pRAnstrygtedaot apeerpBue raatesiab Wthatheorantagt s8MaeRi m 19
wher ei n sai%"ﬂgg lished | @angel ess. 32. In a tape drive systemhaving a frame,
a read/wite 8 gl Sposed on said franme, first and second w ndi ng nenbers
each di sposed or28. A tape reel assembly according to claim 19 including a plurality

of rigid packing arms each including a proximal end portion at said hub and
extending from said hub to a distal end portion at the circumference of said
tape pack, each said packing arm having a contact surface operative to
contact the first surface of said tape pack.

29. A tape reel assembly according to claim 28 wherein said
packing arms are disposed equiangularly about the wind axis.

30. A tape reel assembly according to claim 19 including a pair of
rigid packing arms disposed in opposed relationship to each other, each -
packing arm including a proximal end portion at said hub and extending
longitudinally from said hub to a distal end portion at the circumference of
said tape pack, a first one of said packing arms having a contact surface
operative to contact the first surface of said tape pack and a second one of
said packing arms having a contact surface operative to contact the second
surface of said tape pack.

31. A tape reel assembly according to claim 19 wherein said hub is
flangeless.

32. In a tape drive system having a frame, a read/write head
disposed on said frame, first and second winding members each disposed on
said frame and adapted so that a tape medium may be selectively wound
thereon and unwound therefrom to form a respective tape pack, a tape



said frane and adapted so that a tape nmedi um may be sel ectively wound

t hereon and unwound therefromto forma respective tape pack, a tape WD
02/ 05060 WRCIZ/4860L/ 21222 22 support structure di sposed onPeRUMoTrI2222 and
operative to support a tape for transport between said first and second
wi ndi ng menbers and across said read/wite head and first and second
drives each operative to rotate said fe2st and second wi ndi ng nmenbers,
respectively, an inprovenent conprising a rigid packing armincluding a
proxi mal esdpport tstronture chspedeprar sait fedmetamdaoperative to sdgeodia &pelfoast one

of said wi ndin ers and, extending fromthe outer ed to a distal end
or 1 on at TeHEDRN EENPER SRk TER 20 SEbarsbnsiing reSBerspadt; A oRs Adihyi ng
contact surdafRriRPREAH ane firot &N5adnd BAvéd Baéh dPBIARE tBfrotale SaRPRGLI ve
t ape pack, and a support nenber supporting said packing arm in contact

wi th the fiandtsenandawinding tmembetp gespeetivielp earp #oRrovementheompiisiog erent

cont 1 gur ot FOi bR A FERIGhES BRI ATY pROhBE el FoOSHE S do.nn: 1o
the nip. 34ut Abtiat RYEPbHE T Jaid Wikdiny Idembershnd tdxeeriding &im st f ace of
sai d packing armhas a |ongitudinal groove forned therein and | ocated

bet ween t h@UERradge teraidistal enerpattian ehthepeissumigrengeioiwaid tape paek, saik
e each PRERTGAhTevq s Rofftatf shfiice Bpfude R hfdat thelrst Sl face BRCK! 9

| ongi t udi nal legpbetive Emedpdck) dnal @ stippdalmemibepaupporingt sdith@ackingcard er ence
of said tape pack, each sai acki ng arm haying a contact surface

d
operative ﬂ'?)C@'E)tﬁPEW'ttht“W%ﬁfﬁtﬁﬁ&ag%f# respeshivey G¥ack 36. The
| nprovement accapdi ”Q'hteoin%@{/éﬁ‘n%ﬁt %gé%?@icﬁiﬁﬁﬁﬁivﬂ%reﬁ{ Eﬁig%ébl@ﬁ@posed

equi angul arly about the wnd axis. | nprovenent according to claim
32 i ncl udi mgmahgsasan acduate godfigyrati@n sgchtmat italsays edniacts tpoirst sudaee i onshi p
to each other, e %;h packing armincluding a proxinmal end portion at said
hub and ex@@}?&eﬁgqm?g'?'f)udi nally fromsaid hub to a distal end portion at

the circunferengg of sgadaiti8RRCBAfKg téclaim 32 wherein the contact surface of
said packing arm has a longitudinal groove formed therein and located
between the distal end portion and the proximal end portion.

35. The improvement according to claim 32 including a plurality of
rigid packing arms each including a proximal end portion at said hub and
extending longitudinally from said hub to a distal end portion at the
circumference of said tape pack, each said packing arm having a contact
surface operative to contact the first surface of said tape pack

36. The improvement according to claim 35 wherein said packing
arms are disposed equiangularly about the wind axis.

37. The improvement according to claim 32 including a pair of rigid
packing arms disposed in opposed relationship to each other, each packing
arm including a proximal end portion at said hub and extending longitudinally
from said hub to a distal end portion at the circumference of said tape pack, a
first one of said packing arms having a contact surface operative to contact
the first surface of said tape pack and a second one of said packing arms
having a contact surface operative to contact the second surface of said tape
pack.



first one of said packing arns having a contact surface operative to
contact the first surface of said tape pack and a second one of said
packi ng aves2/0ieevi ng a contact surface operative to cont aecTwk@/merond
surface of said tape pack. WO 02/05060 PCT/US01/21222 23 38. The
i nprovenent according to claim32 including a rigid packing arm associ ated
with each of said winding menbers, eacB3said packing armincluding a
proxi mal end portion |located proximtely to an outer edge of its
respective sai d38i ndiTig rnmpbarenent ectcerdiighgof caimt 182 docladingedgeidgid a
di stal end portion at the.gircunference. of .its. respectiye said tape, pack,
sai d packi R_gdréfpﬁh RE ﬂ@sog'%%t‘g St é’ées%ge‘f”ﬁ"tdi"?i r{‘%mb&tﬁ’a‘é?c’q r%' irst
surface of phbRing@FREFCIUEG BRSFORME -end portion located proximately to an outer

edge of its respective said winding member and extending from the outer

edge to a distal end portion at the circumference of its respective said tape

pack, said packing arm having a contact surface operative to contact the first

surface of its respective tape pack.



