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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. 1t 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 fength 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 thgt are perpendicular to the winding axis; the width of
the tape pack is thus defined by the distance between these two planes. The
- fianges 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 cariridge or that is mounted and
demounted from such machine. - After being transported through the
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y print 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 imporgant that the lateral edge of the tape moving in a
transport direction be properly registered along a reference plane, calied 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
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wrap, the pertEﬁH?a?‘fg\?ﬁ- of this stagger wap propagates through the
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potential err OE)f {hg lg{éraleerdgre gf the-%ape 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 riecessarily under a physical tension “T”. The force
required to displace a tabe 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 exampie, in M.B.
Keshaven and J.A. Wicker, “Transient Discharge of Entrained Air from
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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 éevices rely on magnetic fields to align the film.
This works only on magn'etic films and is not possible to use to optical films.
Mechanical forces from pulleys or rollers are used io 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
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reduced 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 furiher
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 objeci of the present invention to provide an apparatus
that includes a rigid packing arm that more precisely registers a fink 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. -
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fromthe hub to a Second por t at the circunference of the
t ape - is disposed prommately to the hub and that extends longitudinally from the

hub to a second 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 am can have an arcuate configuration or it can be finear,
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 second end portion and the first 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 second end portion of the packing arm
preferably overlaps the hub and, if desired, is resilientiy 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.




pack. The packing arm has a contact surface that is operative tq &ontag%og
first surface of the tape pack. A support nenber supports the pa@ Pﬁﬁthm
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 | ocation

adj acent to the nip. Here, also, the contact surface of the packing arm
may be provided with a longitudinally extending groove that is |ocated

bet ween the second end portion and the f4rst end portion of the packing
arm This groove allows air to laterally bleed at the nip region so as to
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provided 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.
In accordance with a third aspect of the invention, there is provided
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




nounted to and denmounted froma tape drive apparatus for w ndin ta
medi um therein. Here, the tape reel assenbly includes a housingqgﬁﬂuﬁggwg%
rotatably di sposed in the housing. This hub is again operative to

wr appi ngly receive the tape nediumthereon to forma spool -1i ke tape pack
with a portion of the tape nmedium contacting the tape pack at the
tangential nip. A packing armis disposed in the housing and includes a
proxi mal end portion at the hub and extgends longitudinally fromthe hub to
a distal end portion at the circunference of the tape pack. This packing
arm again has a contact surface operative to contact the first surface of
t he tape pack .méddiem may ke sgleatively anube trevesit and uedoand desrefromdd farhoae and
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~the frame, firsé eavh opecativé to ndiatg thentisst sarehaecond pairgithg métmbefs,ame and
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ther eon and uRSRIEVERCTEE IRIEeST MU Melldss & Tk pagdand aiim haiMdg e
support st r ucffisst endspsitism desated praximally oan anuter eédgeopeabiléase ohe ofupport a
tape for transport between the first. and second . w ndi ng nenbers, and across
thorcad/ wr |t SUAG TRPErs 2 SubBfRddreIcDe Gvier cHR Bpd SORUE B9 of at o
t heI f idr st and pegmmkmmdikmgnmm of the:cr mpabkée.l YhekaEn@aw?wa t hulsI
includes a riqi cking arm having a irst.en ortipn | ocate roximally
to an outer NGRS Suifate RoENE Groqiact HR MnEUTRsLEr @ SRECQVERBPng 1o
t hekout erT hedg-@aEI_q maﬁ%ceuhr'pbcﬁﬂmerﬂﬁért i'sompbrédneto wupport weepaskingf atrhent ﬁpe
pack. . e packjn a contact surface qperative to contact the
Prst surface conegt paadae fryeurse o jhe Resnirive an sk WembAaTS Rpl oyed
to support thﬁbaplﬁﬁ@EﬁQ rﬁavrbe@onﬁmt@ﬁésdbéchtﬁé@abévetst suLf ace of the .
respective tang pack;, bere adal B e o BASKI oA i TRont QRS ructed as
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
enfrainment 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;




These and ot her objects of the present invention will becone mor g . read:f';dé
appr eci at ed and understood from a consideration of the followi ng? ‘&8RR 1%
description of the exenplary enbodi nents of the present invention when
taken together with the acconpanying draw ngs, in which; BRI EF DESCRI PTI ON
-OF THE DRAWNGS Figure 1 is a front viewin elevation show ng a diagram of -
the tape transport apparatus according to the present invention including
a packing guide according to a first enbod@i mrent of the present invention;

Figure 2 is a perspeé.tive view of a tape spool illustrating the

entrai nment of air; POYE 8 18 3 pemreriiesviewcel an dliterrialive eimbodimpat ofetle and
tape pack accotzkenp fib dMepiokidcalid® bk > el li@nPer spective
vi ew of a take-up hgp accor,gi ng_qt:%d_t he ﬁr?@ymte@e’%%%%}@m}eemg i ment of the
present invention as 'SW&WA I$ @ g iew in partigl ceoss-destion shdwing e takeppr ti al
cross-section ofuls Afd badnd'Builed | h9€aYnEidure 4; Figure 6
IS a cross-sectional _gi ewqjgken g u?%ﬁéé{sggq%%égsggglﬂ?'ée%g; Figure 7 is a
di agrammati cal il | udtigue; thisd crass-sectgnsl nigvotakeh aboabinesTe0H1 0 1of Fiige 2
take-up reel shgwing the |ocation of the nip; 12 January 2005 9 I gure 8
is a perspective view of an alternative enbodi ment of the take-up hub and
packi ng gui de accor digifettd isha sislecyiewt ini partaltdross-sédtign) sinfllat %o Figré®, Vi ew

in part i al Cr 0S% ﬁmﬁf‘h%(ﬂ. i - ub n ac i_n ul de of
figure 8 taken about Iineslg- Sﬁﬁﬁte”ﬁ'egﬁ%ﬁﬂ‘%g% kg %’é%?ﬁé@ﬁ@%@ﬂqr@ﬁél vi ew
taken about |ifd@ureé® 10 of Figure 9; Figure 11 is a side viewin partial
cross-section, simlg Fi .showi ng a i fication of the nounting
structure for the pagyiré‘?el% gﬁéﬁpl%gf\"evw lggg:tﬁppgeﬁg@plg@y PEIbadigst of an
vi ew showi ng a thepackingeuigesageording @ therpresdnt invaatscki ng gui des accor di ng
to the present invepijon;.JFigure 13 i s a perspective view of a tape
cartridge incl udi ngﬁ{ghgé" 13F £ perspective view olp 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 gxploded 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 finai
embodiment of the present invention.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS
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gui des t hat_ cap tape cariridge for the tape transport apparatus or 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 rgiay be rotatably be driven by drive 16, which is
preferably an electronic motor, so that tape 14 is wound info 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 wedgs of air represented by arrows “A". As this
wedge of air approaches nip 28 air begins to be laterally ejected at nip 28 as




be nounted to the franme of the tape drive apparatus, that can be j C|UQﬁ85
in a tape cartridge for the tape transport apparatus or that céw prary
nounted to a w nding hub support. _ Wth reference, then, to Figure 1, a
di agram of a representative tape transport apparatus is shown. Here, tape
transport apparatus 10 includes a read/wite transducer 12 and a plurality
of air bearings 20 which support a tape 14 for transport in a tape
transport direction "r'. A suitable tape drive 16 is provided to nove tape
14 in the transport direction. A cartridge 18 is provided and represents a
mount abl e and dErIPMEBY BIEWSCEE dn Figutg . f blowelver, @t ond@sreal pdriien @Rbe t ape.
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so that tape 14ghs into a spool -like tape pack 26. Wth reference to
Figure 2, it should appreciated that the winding of a tape 14' into a
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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 fiangeless 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 projec:cs 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




ation to the tape which is under tension fromthe dr|ve12_316. T
Seffmg;?i on causes the ltoape to vibrate which in turn may result |ﬁ2"é¥y:yc9§§
in data transcription between the tape 14 and the read/wite trans u]E:er
12. Wth reference nowto Figures 4-6, a fi rst exenpl ary emnbodi _rrent48 _
tape guide 40 is shown nounted to frame 22 in Figure 4. Tape guide Itsto
preferably used with a flangel ess hub 24 tgat is rotatable wth re;p;a(r:] o
frame 22 by drive 16. Tape gui de 40 i ncl ua s a first rigid nount 42 t ad
secured to fra 22 by a suitable fastener 44. Munt 42 includes a rigi
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surfaces 62 an 0 ape %P highly p ce.
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and 47 are. provribfian i’ g, BRFR R0 e, diatcagidrioeweon abe  maidgel.
and 56 56 85 1 T oEm e hal s e DpR TR ElendS SRERER ¥ T pack.
These channel sDRIECE AV Bfves fouEomE 46 BV e suitablectdnanive and; Hewsq hen
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mount 44 by aanat%Héllts%%easag Quei%b}/eecee;gmic th:lat ig V;\Jnoiisr;ed at faces 45 and 49.
Moreover, with reference to Figure 7, it may be seen that nip 28 is
focated 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 coniact 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 4-8, packing arms 43 and 47
are elongated and arcuaie 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 78 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




be secured to nount 46 by any suitable adhesive. It 2§houlryd20 5
g: g)ebgGuﬁgrstood that it is possible to construct each of rmunltfsmzf’f ang
46 so that their respective arnms 43 and 47 are forned enti _relhydo taf cos
nonferrous material such as a suitable ceramic that is polishe ﬁ t ﬁi -
45 and 49. Moreover, with reference to Figure 7, it may be seen tka26 p
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9 di t . to ntion is depjcted. Here, a packing
arm 140 15 shonpae 13 o BBEYF el Shacianst iAo iome 2| Pesigicsce of
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ceranic mat eri 8rmtHe isisupponibint @Ebning 1 42 by REPAINGF éér%lfé@éﬁ%g'f@aﬁ l6aver

Packj.g In_has a |qgngitudinal groove separating
Phe' Sontact " SacbE 0 NIRRT GHAS sboyilld vachantl ey e e | <
secured to frafastar@es Hg2ramaing mburting! platl 144/ b?fmea?fsaé}q“a%ﬁérs .bXeif :
fasteners 148. Gl f,A40 e prect sion spacers so that i A cht0 | o
held in a par a?@erragsp@:@sﬁ'ﬁﬁ ¥ Piag Rackipe are 14 ko QQmaCPemlmatquls g‘]{ i hes
supported in opédohiapéacky 28 spddt i poihak !cghtafﬁgl?rgﬁc@'f%?}aéf p&Pﬁng arm
150 having firsf,ends secured to packing gui de I40 by~means
9 ‘F&O acg at tﬁe nip location of the fape 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
overiaps hub 124. Moreover, if desired, packing arm 140 may have rounded
edges 162 that are formed as a radius fo reduce the potential for damage to
the edges of tape 114. Asis 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 pqﬁion 72 on hub 124, surface 160 may form a smail
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
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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 openi:hgs 342 is oriented so that its respective packing
arm 340 extends arcuateiy aiong 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




access openi ng 313 provided so that a drive may engage a hub 32 qugﬁggbgd
I n housing 310. A pair of nounting plates 344 are nounted to ff o
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Mounting plates 344 rotatably support a hub 324 for rotation in Oﬁsh 324
310 with plates 344 having openings 345 formed therein to recelvF. u Vel
Three equi angul arly spaced openings 342 are fornmed in each of ptates
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i nventi on. mountmg 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 ge(ieraily 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 respecf 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




“This structure is substantially identical to that shown in Figur gﬁ 618;],5)05
Here, however, the elastoneric material 450 is replaced by a t AP

550 of spring material. Strip 550 has a pair of end portions 551 that bear
against plate guide arns 540 and a central ached section 560 that bears
against a nounting plate 552. Accordingly, each spring 550 provides a
resilient biasing force maintaining contact between packing arnms 540 and

. the tape pack. Wth reference now to Figug 20, another enbodi nent of the

"~ present invention is described. Here, tape pack 626 w aps around a
bearing-1i ke hul". gEaph efnackingrasmai74bi msva witith saffieicht to%@rl’éb&l%’nlf)%iferrm hub
625. Hub 625 i gy eggagﬁéw@o for exanple, by nmeans of a plate 644.
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that is in parallel Acspulingly, theapresert atvbntior hapl Bédh Séderibds RN REnsot ed

W th respect t rm640 is secured to stationary hub
625 at end 641%??i%;s‘|’%{{ @%%W%gﬁé‘egg%?’i%%ewSfye%'fféméj@ﬁ@mfltbe peeseat | y
out wardly fromimngmtiors K shagldt ioe tapprecm@aa,l maugﬁ Uthia . $if g?é},eg{ lﬁvﬁﬂﬁoﬁ)%k 626.

Finally, t f nmbodi t t
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however, each 740.i s rece i n_an _ opening i I ased
by neans of ant‘?%'g"Pg?@PF?&" Fthept depar ?" Q0 i investive iCoaceRts chntainggect t o
Fi gures 16-18. heteimmy be not ed, homever, t hat each packing arm 740 is
oriented al ong a | ongitudinal axis "C'" that does not intersect the w nd
axis 12 January 2005 16 "W. Each of packing arms 740 has a width
sufficient to overlap the nip over the packing region. Accordingly, the
present invention has been described with sone degree of particularity
directed to the exenplary enbodi nents of the present invention. It should
be appreciated, though, that the present invention is defined by the
following clainms construed in light of the prior art so that nodifications
or changes may be made to the exenpl ary enbodi nent of the present

i nvention wthout departing fromthe inventive concepts contai ned herein.




12 January 2005 17 Claim 1. Apparatus operative to wind a tape r}edi unieO 5
relative to a frame structure where the tape nediumis wound wi t 1 PR

‘m sregistration for play and storage, conprising: (a) a hub supported by
the frane and operative to wappingly receive the tape nedium (b) a drive
operative to engage said hub and to rotatabiy drive said hub about a w nd
axi s whereby a length of the tape nmediumis wound thereon to forma

spool -1i ke tape pack with a portion of t tape nmedium entering the tape
pack at a tangential nip and with said tape pack having opposite first and
second surface lai .c) arigid packing armincluding a first end portion at
said hub and extendi ng longitudinally fromsaid hub to a second end
portion at the cirtunf &ppactuddparaiive tbapind pdake neglivan pelatventy aframbavi ng a

Contact Sur Sl AHE YU BeB RS Wi MRS SbaRBiof A PTCk

fi rzt surkf ace-pdéyﬁad gtorages cpmpksing:. %Appar atus according to claim1 wherein
: : J : . t act

The flrst surface ) acbbBbPaaSHHy N HAEE AP herdle ket RSN o 1

}/\/nereijntLgse?gr&:ﬁg&tbg;&:{mﬁae«gﬂm; said packing armhas a |ongitudinal fig;g?ve

eﬁ{jngort ion. 4. Apptatt) at u{&g’cec%ﬁeg%ﬁ% tégﬁﬁé%%gg %%P@%Mtﬁ%bge}@'gﬁgggnd

plor_t i on \M?f sahdb@d{ﬂrﬂg\nkrmdmﬂsmhapbysaa!m_glﬂmbf tite tajppareatium iaveourdd ng tho

chatm ! eier el Bedehf R 43p300keRenk PRk IF A PRLRTE SR B AL 1 L

i ncludi ng an eénferiogehe dcaperpack abd tarmemdial mip ared With Sakbiapeqzadki vimg m i nt o

contact with the first surface . of.said tape pack. 7. Apparatus according
toclaimb5 i ncPﬁ%qsrqS%BStPnggg%W %Hfatgﬁ%r ative

» (c) a rigid packing arm including a first end portion at said hub and
extending longitudinally from said hub to a second 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 aiways 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 second end gortion and the first end portion.

4, Apparatus aboording fo claim 1 wherein the second end portion
‘of said packing arm overllaps said hub,

5. Apparatus according to claim 1 wherein said packing arm is
resiliency 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.
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pack. 12 January 2005 18 8. Apparatus according to claim1 wher a@ﬁﬁ%% 3
packing armis constructed of a non-ferrous material. 9. Apparatus
according to claim8 wherein said packing armis constructed of a ceramc
material with the contact surface being polished. 10. Apparatus accordi ng
toclaiml1 including a plurality of rigid packing arns each including a
first end portion at said hub and extendipg | ongi tudinally from said hub
to a second end portion at the circunference of said tape pack, each said

o tace of ‘sard 198 paliPretAsBBRfRe Bhlnf d dorel BB HRckBRAEI B v < o

packi ng arns acenstuictedad achopefairaugyoaderia) about the wind axis. 12. Apparatus

onti gurati on, one 91 sARPALE RgoRMA SRR Byndilh S99 BB Ao UL,

contacts the fcostrustediaf @cenathisoeateriabwitththerdoptact 8urfaedaeiag pslishedor di ng to

ongi tudi nal - or cove t or AR ATREP AROEHAS to E8IR" Pt BLA TRaRb o B

portion and thpagkingiarais each jporiudioy affirst ¢me portismp et saicchpbaadgxianaing 4.
Appar at us accoy.di ng, it i LN sai ckin rmi el ongat ed and
ext ends al ong g’qﬂggh??é’uﬁ'?%fﬁ}u ﬁgfﬂ %Q?quﬁpﬁa{f) adgggmﬁ@te idn'?%ﬁkoé'c?tsm?ec’r rengss.
15. Appar at us efksaid thpegpack, eaah saidipatieng arm $wvihgom chntagt surfadeasperativeddi al
l'ength and a cj ng | | e h...the radial |length being greater than
t he circunf ere#‘é'ﬁ%&ftﬁéﬁ'atﬁ&&%.oq%ggﬁé?ﬁgcﬁccordi ng to claiml wherein said
hub is rotatably ditspodpgaiatusacarding thosaimolGwhereirhsdid packingavhadbare and
denmount abl e rel.atjVv to said frame, structure. 17. Apparatus according to
claim 16 where '%ﬁésﬁﬁaeqHMf"hayﬁ'bW”ﬁge cﬁ?ff’%d to said cartridge housing.
18. Appar at us accortfl. ngAppardtas sctordived tedelagn d Opeherenf eactysaidgackinmg

arm has an arcuate configuration, one of said packing arms oriented such

to bias said packing arminto contact with the first surface of ﬁ?f
€

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 Iéngth.

16. Apparatus:according to claim 1 wherein said hub is rotatably
disposed in a cartridge housing that is mountabie 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




arns di sposed in opposed relationship to each other, each packi n]% arm 005
i ncluding a proxi mal end portion at said hub and extending | ongi Puai#gi4%
from 12 January 2005 19 said hub to a distal end portion at the
circunference of said tape pack, a 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 packing arns having a contact surface operative
to contact the second surface of said tape19pack and a support nenber
supporting said ' ar.ns, respectively in contact wth the first and
second surfacess.%??@éiqgat%fﬁt@'%'ﬁ ortigr at et glisumference of sait ligpapiagk, edirdto be
mounted to and oeofisaiddpackirgrarms! RVhd A i YRiRP iyl Lape
medi um t herein @[ﬂg e the tape nedi umqjs mundegm&?‘%jﬁg%%@‘é#m&g&%?ration
for play and st F’%‘ﬂfaceégﬁﬁ lepp gach and a seeord nge of s3id pablihg mehe halihy

di sposed in saialchotasi sigtR0oRPANA th\@ntddt | recei ve the tape

medi um t hereon to, form a spool -11 ke t_aBe&péﬁgg%"p%%ﬁggroﬁisgw %Fetﬁﬁ‘& t ape
medi um ent er i n 1% SHEpI ASURPOHING satd packingarms raspetitvesy DasdhtdeaVvi ng

opposi te first witttthearainghasdchad S i i ng arm di sposed in said
housi ng and i ncl udi qg a _proxinmal eﬁ@%g%@@g%p%gg% d hub and extendi ng
| ongi t udi nal Iy froml€ai dAHaRe rachassamidy atlaptad tpbe mamiad tot 4171 dmsHHEET ence

of said tape pde aSgbd Ki ' tact. surface gperative to
contact the first sur acdgwgf é@%r%}%%g@}ﬁgg&xa tégg rﬁ\eci"é'ﬂeth%eé'? “g‘ﬁ%mﬁ y

according to cl3ReMesliyR e avaqundhwithiireduded mistegistration i plapiafd Paslalbag ar m
overl aps said Buhpri&ﬁg: A tape reel assenbly according to claim19 \?/n’erei n

said packing armhas an arcuate configuration such that it always contacts
the first surface @l ackheusing;t he nip. 22. A tape reel assenbly according

to claim19 whereinghhe a r e of .sai d packing armhas "a
| ongi t udi nal groovg( ?or néégpulbh@%tﬁﬁﬁaﬁfg&ﬁe I &89 Bg ank apemtiye tond
portion and t hWianRIgEeceiveithedape onedidtd thérebARe 1ol GSsHRITRL YapdCsgidi Ng to
cl ai m 19 wher g| | Lhi ; -
With 23 dttion of the tape medium entering the tape pack at a tangential nip,
said tape pack having opposite first and second surfaces; and
7 () 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 confact surface operative to contact the first surface of said
tape pack.

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

21. A tape ree{ 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 tape 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 s resiliently biased into contact with the first surface of said tape
pack.




[ rmis resiliently biased into contact with the first sulrface 005
EZ?I(;I ?gpg pack. 12 Janua?/y 2005 20 24. A tape reel assembly acc&jﬁ?‘ﬁ?ﬁﬁ
claim 23 including an elastoneric material operative to bias salb\ tpae regl
arminto contact with the first surface of said tape pack. 25. tapbi re
assenbly according to claim23 including a | eaf spring ope_rgt I ve Oack
sai d packing arminto contact with the fl.!’ surface of sai taEg p ar’mis
26. A tape reel assenbly according to clai™ 19 wherein said packing

' | assenbly according
constructed of a nonsferr material . 27. A tape reel bly _
to claim19 wherei nrbsjaii d A):)%B%rﬁﬁf ASREMRly c 8erardingt iy dlima 28 einaluidingmaner i al
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lgca“d: Q?aﬁ gnd por t235on & tdpeereel ra@!a'éﬁ\ﬁlye&'&‘c%rd?ﬁq galf-qlaimt %ﬁnﬁqﬁﬁﬁgiaﬁ&% sai d

' - ' a contact surface opérative contact 't .
Eﬁ?? :3122 31[ msgfi\égﬁqgﬁé’% & 19 hias saidpeckingarm infe cbnirctwitio thabi firgt duetach @f m 28

wherein said abkiape paicks are di sposed equi angul arly about the wind axis.

. . : : ; f origid

' el ass Iy, according to claim19 incl udl.ng a pair o _
ggékﬁnéagsmrsedi spos%goi y%ﬁﬁﬂ?s&?'r%%&ﬂhbhgﬁpprdmg dacdiaint he(rjyvhemh sapcki ng
ongi Ludinal Ly T roman i hopeled i, in Rifells oMl 2 the ¢t cunt er ence

' i nal | rom.sai u Pt _
L)?ngls;:JgI tngpeypack, 24 fi‘P‘stapén@ebfa%amlypacmrdglgatmmmmv|t1ggwﬁe,ggﬂtsgﬁj R
Second one.of - Tearod B St e o e ceitfc Hidief it doe SBePRenace o

d one o sai d packi _
igﬁggd the seb8gPolishadice of said tape pack. 31. A tape reel assenbly

according to cl a} m 49 "“f?@f?}%?f‘%‘%&%& or&ih& Qg%}aﬁﬁ%g ir?igmdihg aaplttlr% it?/ drive
system having oaf n'éig r;)%bking 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 o
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 sajd 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 fespective tape pack, a tape




di sposed on said frame, first and second w ndi ng nenbers each di]%gosed 295
said frame and adapted so that a tape nedium may be sel ectively Wodhg”

t hereon and unwound therefromto forma respective tape pack, a tape 12
January 2005 21 support structure disposed on said frane and operative to
support a tape for transport between said first and second w ndi ng nenbers
and across said read/wite head and first and second drives each operative
to rotate said first and second w nding nenbers, respectively, an

| mprovenent conprising a rigid packing amincluding a first end portion

| ocated proximately to an outer edge of at |east one of said w nding

nb d | f ; |
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35. The improvement according to claim 32 including a plurality of rigid
packing arms each including a first end portion at said hub and extending
longitudinally from said hub to a second 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 ams
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.




said tape pack and a second one of said packing arns having a conatact
surface operative to contact the second surface of said tape pggﬁgﬁﬁyzmﬁ
January 2005 22 38. The inprovenent according to claim32 including a rigid
packi ng arm associ ated with each of said w nding nenbers, each said

packing armincluding a first end portion |ocated proximately to an outer
edge of its respective said w nding nenber and extending fromthe outer
edge to a second end portion at the circunference of its respective said
tape pack, said packing arm having a cogjact surface operative to contact
the first surface of its respective tape pack.

38. The improvement according to claim 32 including a rigid

- packing arm associated with each of said winding members, each said

packing arm including a first end portion located proximately to an outer edge

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

to a second 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.




