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regul ar issue QladeRfintSHidiPésiicbfis guides that facilitate packing of tape onto a take-

up-hub. The guide according to the present invention may be used with such

electronic device or incorporated into tape cartridges. The device is

particularly directed to prevent misregistration of the tape that is caused by

air entrainment.
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. 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 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 thgt 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 cariridge or that is mounted and

demounted from such machine. - After being transported through the




: RTRI DGES
[ : GUI DE PACKI NG RECORDI NG MEDI A ALONG W TH CA uary 2005
(Agé)ARETtulse| NCORPORATI NG SUCH GUI DES (57) Abs'é rgct: praﬁgp?(r)?t \l/.lw aig‘if oy
i ndi [ [ b supporte y a | _
winding a tape nedium conprises a hu g )

i Vi the hub and rotably drives
receiving the tape nedium A drive engages ub and rotably drives it
about a wind axis whereby a length of the tape medi | _ erm

' | f the tape mediumentering the p
spool /I'i ke tape pack with a portion o . Ing the tape
) [ th the tape2pack having oppo

pack at a tangential nip and wit k having opposite fitst an
faces. A packing armincludes a proxima p

Zﬁgoggt chrzls to dnefrdeathe fapepday berrepound phie the rstarage redl emdoenidved FaRe

pack. The packi nBe pfddhip@s a contact surface for co?taghlngazﬂfnglgf;]in

: the tape pack. A _Support nenber supports ep
i(‘irniiﬁte \?\I ht the 1'9 i rﬁ'l theybegineingt théiespeade gssobiatol WA Ghe SRANSES 84y, f O

' ' I I ded.
I anur y 2008 St the ARt AP ie el AEE K e rolp vl atomm) XS AND
12 January . | '
B Rl JIRORNIT BD ifferd MU eTORReSe |
Lo for ocor d o FRRERWAE A BEhddaly SlialL T bl ihe arigespelocansecitveont | on

or reco : d. : _ ! .
gzﬁcer ns gui Qeslaﬁi@t of ths taneanmfrbdlé(;sﬂgjﬁlgfoﬁ.gﬂgfrﬂgéﬂ,%abﬁ@ac psﬁ@g{'mﬁi .
Govi ce o 1 ncopuiabpefiS BUEASP, Gkl Bflel magpstiscipootsings ahsnand tagiear | y
vi ce or ( pe’ _ - . ; :

i rected 10 proles o S"”@‘*""”E'r e aonpitiaRs iRy AGHSE sBlos X ot
T ;alcgﬁgzz"t Eﬁ@%@@?@ﬁ@a £ ﬁrNPX‘?cedﬁpBF%%Hti"?ly onthe tapesmbdism)acconpl i shled
in e . _
et Dbt oy o favete rebentrtinis, (08p00Y & Arkiiitg pT WY tapd i o us
2 Tantry or eat SERLR"FaBoe gk Fn ke iapLian inoieased dcarhatioaly.t Shisde .
fl aggel ess hubsespacialyttuath tRDSlectigié ﬁlfoh{bti‘ahtsgcﬁégg%?%%%aﬁﬁggﬁg%e{ig tate

i ndi axis, and the |engt ape _
g??ghmae(r:gm |r g:t?;\g’,\”e,g)[r Ic‘;@ﬁh o ipetieg| tapssiscused tnditorg datashath ﬁor{r c:]n-limf]I age?dgﬁé:ghgs
ape gener al |y der no artiel plfboss 015 8HT bicllrbE deVeess 4 diadnei el it |
: e a pair S 'S PO _ :
;?gﬁgggrgﬁlgy %lﬁ'ﬁgd I@fl%eap’égrﬁ@HG?rclﬂ #npiing ddte magnbticglhaohnsa hbenyi sy 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 proberly registered along a reference plane, called the
datum, so that the data fnay 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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it is inportanpf hedateraleedas: ofithe tapryis oiticahwith dipe resitg fransducer. 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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gﬁfo t%eghub ngs sl&u d be appreciat eZﬁe tape 1's wound between a
t ake-up reel e technlques noted above, self-packtng 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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- 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 bs
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 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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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.
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the present invention is to provide apparatus including a packing armthat
nore precisely registers a link of tape inconming onto a tape pack to
reduce the stagger wap thereof while eqploying a low magnitude force on
the tape. 12 January 2005 6 Yet a further object of the present invention
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| ocat ed n "accordance with a second aspect of the invention, “there is
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




bet ween the second end portion and the first end portion of the packin
arm This groove allows air to laterally bleed at the nip regioﬁggﬂuﬁgg?gs
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 nmay be acconplished by
an elastoneric material or, alternatively, a spring, such as a | eaf
spring. The packing armis preferably Qﬁnstructed of a nonferrous
material, such as a ceramc, and the cohtact surface is highly polished.
12 January 2005.7 Preferably, there are a plurality of rigid packing arns
associ at ed w trhedigrmahahbé selativelp vouhe theredn agd anweuhd diserefiomuddesmmaaf i r st

end portion | ocated ft th%:h%&aand extin&hqgrlon itudinal%éffaﬁnltge hub
to a second éﬂ%Pe&ﬁY‘? T RACK AtEPP SUBRPT PEHCIErS P RO W EMEREY acki ng
arns are prefieiopbrtativdi topaugppories tape dor rahgporbbetwdemeths fidt axdssecbhd
packing arns. are oriented such that, at |eas ne.of. the packi ar s
B ways cont actinding mapets St Aatol 1né readifile, RERR iy S FrenAdBeRack | s
- wound. Hilr te, am;eieaﬁm@pbrath@fl@ rgtaae ntheagirsh eanat csgic_dnﬁ \Mrtl;jn:g rhempets)di na:c
groove. ernativ e. tape pack may be sandw ched.between a pair o
obposed 11 ot desnatiidyariE mbRRRaRH i dEhellaeR S R\ Rtk aHE b3
confi gur at i on firsttendspartipoidcatéd ptdxdhalgatohap atikemgdge of badesat oadi afl theengt h
that is greater. t.han it cirgunferential length. The hub may be, di gposed
5 cartri dodimNG mGTBRE andsoxisnana e B8 ks st o SR, End0 e
fL ame str ugt UIpﬁﬂionr meacir@ﬂnier%l@lwof thelsaib phble .pahhimkargfrah?] haguated to
the cartridge housing.. I n accqrdance with, a second aspect of the jinvention,
there i s prosPalAR Atifaps oPeratve Ocrmityit o8 RECSITRES e Al rbettR faPe
adapted to bepatuaice sGopurt nebnisemisesmplogsd ao tsAppodr theepadkigy atmsnf or
w nding a tape %gpigg1%h§r I n. Fbég, t he ?gae reel as%eﬁbu% incl%ges a
housi ng and aCOR@At Wib dbg [ﬁj HasE L Jhe HEERRETING [2PR Packnh e A9 VGai n
operative to paclipganaliay Be ebnstrichsl dsdsschbed apovdier eon to forma
spool -li ke ta ack v%t% %@P?rt. n of the tape nmedi,um contacting the tape
phck at the t aiiGman Ot GRiskAL IR R Thin T oo U SFPMa Hehousi ng. and
includes a pr gkl agpcidied bhdruriderstbed dtn asbneideraticn bothai folleivimgl | y from
the hub to a distal, end . orp}%n at the C|rc%Fferen%? of the Iagekpack.
This packi ng Q%IM%CHQ n of the exemplary embodiments of the present inventiocn
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;




a contact surface operative to contact the first surface of the ltzgrgea%afoés
The packing arm can be constructed as descri bed above and ther e “canbe
pai r of opposed packing arnms or a plurality of packing arns equi angularly
di sposed about the wind axis. Here, it is preferred that the hub be a
-flangel ess hub. In accordance with a third aspect of the invention, there
I's provided an inprovenent to a tape drive systemwherein the tape drive
system typically has a frane, a read/wit® head di sposed on the frane,
first and second vvilrg.di ng_nenbers each di sposed on the frame and adapted so
that a tape 12 Januar$uBp85Ss Retiresiiveayieweokan aftemativg anhodimsiteofetie and

unwound t her ef r taketup fidy Shdpadi@ifPQnbd gsc&aiﬂggpsu 68%,{13,?@£§§R.p0rt structure

i s di sposed on the hj_’..ane and is operative for transport
between the first and94®c8Aie a e diew impatial sreasesestion showing theadkavipt e

head. First a”dhmﬁmﬁa@lﬁﬁé’ﬁﬁide%fﬁ%tﬁ@fﬁrl?ﬁé}%ﬁédt‘{iﬁe%gﬂtﬂ%%- the first and

second w ndi ng nenbers, reSpectively e | nprove I ncl udes a
rigid packing arm hdvgWg 1 isfa csssestiona viewntdken abedt [imexxioablof Figuran
outer edge of a¢. | east one of the w nding nenbers and extending fromthe
outer edge to a second end portion at the circunference of the tape pack.
. The packi ng arm hddgwe thois asidesviewaioepatialrabssisedtions sitiae to Fifuré ig St
surface of a reagRasid : rt er is enployed to
support the packing da%%“é%%ggﬁ%ﬁ?e mq‘ﬂﬁ?ﬁﬂﬁ‘?‘}'&@% Reeiing ement of
respective tapé:'@ﬂ'@lg; Here, again, the packing armmay be constructed as

descri bed above. Th ‘ jects of., the present invention wll
becone more readil ;Eﬁ‘%[g%?gﬁé?%p%ﬁﬁ%%?%’?g@&h d gxemplagnembedimansef of t he
fol l owing det dhe packingsguities acoordihg tdithegresatitanengsmodi ment s of the present

i nvention when tak her with the acconpanyi ng draw ngs, in which;
BRI EF DESCRI PTI ON %@”ﬁ%%tDﬁAW RRISPRFINE wew ok 2 apeopartidaswinciudingsthe i on

showi ng a di agipagkiog guits tegueding rtonEmUidr ARARREBMBGRNEH! BE 1 pldignPT esent
i nvention incl H‘Weﬂﬁ(ﬁl packi ng guide according to a first enbodl neERt of t he
I’g

present i_nvent'l on, ure 2 is a perspective view of a tape spool
illustrating the 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 cariridge 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




entrainment of air; Figure 3 is a cross-sectional view of a tapelreq{qgﬂﬁs
tape pack according to the typical prior art; Figure 4 is a perspecflrﬁ
view of a take-up hub according to the first egenplary_ggbs?;a?P; gartigl

resent invention as shown in Figure 1; Figure 5 is a sif in
gross-section of the take-up hub and packing guide of Flgure 4, Flgu;eig N
IS a cross-sectional view taken about l:ines 6-6 of Figure 5; Figure

[ ical illustration of the w appi n@ of the tape nediumonto a
?;ng 3gTT?LIefashow ng_the location of the nip; 12 January 2005 9 Figure 3
is a perspective vi eo?feﬁemaweéﬁlﬁatqoneereaﬂwwmm of padiéng Iaf;ﬁgugpg%mv?gw
packi ng. gui de 2GFRASY diteb bRl AT Rl X eI i GhAR SR ol et ad o1
in partial cross-section show n ta I
figure 8 taken Slivyiate stageer-arap ?&1@&’ eaférredrtagas ecalﬁrwisldﬁ Thig Ssven@idh 'réé??l a?“ ew

1 is asjde viewin
E?ggg 228? |t olnI r‘g;ﬁ)rr#@ gié?lg gggﬁ'egﬂ'ﬂn‘?sggn aghg%t"ﬁ‘; }‘at RSRE Ve te drangport ﬁéaﬂ%untl ng
structure for tm%d'ﬁ@dﬂlaﬁ@%ltmnort (direcﬁbrgmresé?a rEaq/uiite &Qnécﬁ.lcér irPBrdie} an

(o The present - rommer PRESR brf B 360RE 003 o dfe T s oo prgsont

L e P
o ??dgge,sﬁg | lylanermgom lie deperiticidnspegificatly adiitoredpeg foomagAMEtagd hiddati ve

perspective view of

oo et Of RO R0 Sk e b oo

he t cartridge of
}:I gur 2p55 i s awitbxpihet tapepeesijze alithuet Kistitiioh. t MerdRBE tﬁ@ri{ei"dad’?é‘a(ﬁﬁvnt Fi gures

s-.sectional view of a portion o
(1:§r ?P?dég o1|‘:I g%ﬁw&%gkza ﬁiﬁ%fj SG&?JB We’l@f%t?ﬁ“gﬁeé'laﬁéﬁiw.wée&ﬁ trarisdyce e{nﬁnt
Figure 17 is aot aotsmsslacen ihatis sbleWoSparidray bétﬁ rEh&in n%ean’cﬁwhﬂﬁ% WoRg e

gui de el ement ?ﬂ@' font %%erslﬁjorn %%5 b%f lmplgrrr;er%ecrlrgsstonee ort r%oﬁeasades that can
be mounted to the frame of the tape drive apparatus, that can be included in
a tape cartridge 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 may 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




Figure 18 is an exploded side viewin partial cross-section of t{}cejl 0
structures shown in Figures 16 and 17: Figure 19 is a cross-sect "0AARXAEM,

simlar to Figure 16, showing another alternative biasing elenent; Figure
20 is a perspective view of yet another enbodi nent of the present

I nvention having a stationary hub; and Figure 21 is a top plan view,
partially broken away, showing a final enbodinent of the present

i nvention. DETAI LED DESCRI PTI ON OF THE EXBMPLARY EMBODI MENTS 12 January

2005 10 The present invention concerns the wi'nding or packing of tape nedia
on hubs or reel® OWnRYE afiows Biédn digure 2. oHageven dus LndesiRdspiitior® ofBRNEr as

to elimnate Sl’ée’iﬁﬁiﬁs Midihd PSR éﬁfaa apgrgti ggrgsoﬁ%%: éqeé[émzé] ﬁélgs ;’ggwpggaat ive

i nvention is an nProvement to ape

to transport a SP¥pklikengifibearing that iapspeciaths pessentin €% bofer 366A38ydls of
read/ wite tl’al‘{agélﬁgéKQ@ order to either place data on or access data from
the tape. Wiile the present invention is described specifically with

respect to magnetic Ay asddidepicted mﬂgwbds RdreHRORHE aek 2Bhﬁtw6JPEl onto
wi th other tape nedia wthout

rinciples des N |, O
Iroest ri (F:)t i on. N%{g%sgﬁ ! Q?I% Pafpg %‘?g‘ast‘? HF gydase SRsanskadependi n may
refer to a wi ¥ @@%ﬁ%mﬁl@m‘m the acﬂa«ﬂerﬁﬂmﬁd@ﬁﬁé tapy nﬁdfuhiiap%jﬁfé%; 1)}&%% Fs

may be i ol enenyiqeae LR iinetin b dbclihpaiale Touunchoahessr Wiy s 1 ame
of the tape dr offectdpunonnuslierhdtivielycas “d‘,xag% Mﬁe%rlugcaﬂ%rwﬁiee gﬁrctuwﬁﬂge for
e

thetapetrans ratus. or, that ca nounted to a Wn
support . EBE)IC $esf’ilct§'s FhERtrainment Gapses) stagoen wiamefton ia a eﬁmg%efnt ative

tape trans ort01 aﬁd@mmhes abeyin A nindP tg s 10

[ ngl udes a pregtg)ﬁ?élj% sd(ucer :_’2L52lﬂgr1élqj a Iﬁr%ﬁ?ﬁE@ égg&%eg}lyﬁﬁﬁé 20

whi ch support @ afge ?Pg Pagicisgapid lymrwraap@l tthemigregistratiore causys " A
sui tabl e tape alrpemrb‘ﬁonlts fﬂéQMpélQﬂllél‘pISnm@ert@H&oal* rﬁ'tﬁ%&% a'gﬁSp?h'ﬁd

direction. rOVI ded and represen

e 18 is
dermpunt abl e ta@@%@% cRysep dh ttiH%e tosyibradg) whisth inHerdmay reapkein @hrersviar i ous

I(; (r) gpngmzagt EUBL Oc??g@rah?clﬁﬁlﬁg begtsméé’é?ﬁﬁé Eiéﬁésmlgn&‘ﬂfe ARG Fandudd: [haTe 22
%Vlth ref grence 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




take-up hub 24 which nmay be rotatably be driven by drive 16, thég I S 0
preferably an el ectronic notor, so that tape 14 is wound into a $p&BPRDiIRe
tape pack 26. Wth 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 entrainnent of air between adjacent |ayers of tape 14' and
the tape pack 26'. As illustrated, the rgaid advancenent of tape 14' in
tape transport direction "T" results in convergi ng wedge of air
represented by arrows "A". As this wedge of air approaches nip 28 air

begi ns to be | #&raNd secendeuraces 62:apd 66 ohtapbabkraeby B dishadeyas by

arrows 'B" in Rogedifedr esire rti.gn.of air becones
entrai ned between ad'ﬁg{érllt ;g%?%ﬁgw %%pgeéé&a%ﬁégs 5gh§f§a'8$@ﬂei9?6k36-
spiral-like air beaVilyrefaeancedodsigesei @l it yngy beemdted thatheadh b FigiOsin | ayer s
of tape pack i ' ' Jn Figure 3, when a tape pack 26
i s wound onto %g hol?-éhﬁpng? #aarregé@b@és%{ha%éo@@ﬁ"%y extending: grogve, <48 f ace
SR %’I horthyrieeddrpanedainiicrioheliiy e ke
to wind access "W. Sﬁ]}’ﬂg otPﬁé'Z’fgipé"k‘?{dWﬁ %n?’éq Ratthatsantagt thestagguackwr ap”
or "scatterw ndhese ghennelsare baligvedaetiacitate tHai Sxitbf aif At iR A erfﬁ'léses
stagger wap o ' r f .010 to .040 inches (about . 01.0

ag P OtdRNs Woufid (&ﬂcgﬁnejapes[y%éb ( )

of side-to-side’stagger. er wapped tape pack is rapidly

unw apped, the mi srbg shiclkridssrofqaatess2 and 6t HfddpidcRibr forkidd dPRRLWRI ch 1S

under tension ft ﬁhgﬂw{ ve 16. “I'Ihlgrsrcgetgtur_batlon“ causes the tape'to

vi brate which i'n tur Vi Sogesr plac rige; distamae 2 ' r beiween phe olaclgt ween

the tape 14 ancbritaet sudadés\nic RpafASSEVS i of" Fi gures
peasToyatredde Gy FRERENGE. OkohRy" 2"

4-6, a first e r nbogdi nent of tape g I's sho to
frame 22 in Fi éﬁ{éﬁéﬁﬂay;i%aéﬁgﬁp meuni44 EY@ErS@Bﬂlylemsmmdaﬁﬁelm@el ess
hub 24 that i splatet 56 afdyebsisebureas ’ ue.16, Jape guide
40 includes a fi rgt ri yied r?nul#lt_d_fgq?%%ritqﬁssﬁy ?@E&%ﬁ%&?oﬂﬂéﬁs- gﬁsﬁ?fﬂg
suitabl e fast 729 Pgand d that jt js: persitle %o eongiticheach pbmvunts 4Bakdas

0] et {ovar b rhpBaByi 8 ke i BERAIFY ¢ Mo, "

42 by a plurality .of fasteners 48, and noun
portion 47 thdDaEAa}suchasiasuiiablerasamic. that ispelishee at thessasiaspager bl ock 50

's interposed bel whRitesRN With Herehditbe ' FROM 2, ' gy b2®ldh faPhi 832 ' S

: 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 embodimel?t shown in Figures 4-8, packing arms 43 and 47

are elongated and arcugie 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




i ched between spacer block 50 and first nount 42. Likew S€, 1,58
igpgmg plate 56 is gandvm’ ched between spacer bl ock 50 and secon & | The
46. Plates 52 and 56 are preferably formed of a nonferrous materia I e
prefer'red material is a ceramic, such as alumna, but other rrate(rjl 26

in the art could be enployed in the fabrication of plates 52 an I
Moreover, it is preferred that the ;urfaggs of plates 52 and 56 dl (6336 o
in.contact with 12 January 2005 12 first ahd second surfaces 62 an

' |ished So as to reduce frictional contact between
teggﬁ 8? C:c()I 5? ege?@igg!gx%fﬁg’elt &6@‘%5!@0 the citgumieresfiairlengtd sooad-tqyovariap, thet may
be noted that emph of rigid arm portions 43 and 47 are provided wth a

[ [ ' h groove 49,
1y extend, roove, 49 and 51, respectively. Eac
|5(inig!st1yglr %d iyn ther\g)ggg’é reRGe QQWHQCEIQU@ aﬁ@ %secnm!semhoﬂmiéﬁtanfﬁﬁér of

e nel,s are . beljeved to
L e, e O e A AT
pack. -The t hi ck!?%éngo#mbmaih%omoa]aowplac@obwam m:: i L dics ngI na
‘conbi nation witih ﬁ&%fnﬂ%ﬁ%dl J‘SO\FHr?Jaqgﬁgﬁg?’ﬁc Rg &, 4ﬁ@gawbhas¢f

t surfaces are_ separate a precise
ggglt ?gd pl at dorgitudinal B@%fi%e@mtmuhe obAtdoy saiyceSintd atﬁaﬂ Gefieye and,

h | t

i kewtse, | bl alimeSEurions G UAT: SETBUTS e oo b BF 8 giiialdy ofrwnt &
al so _
Zzognd 46  so tsﬁﬁand“@fﬁ%‘l%rtxysfpebnensevw méﬁ'?daﬂffmﬁa?éﬁ’s'éﬁﬁ'm ﬁ%gé'lgi ;Cgfs a
e o 90" Nor Sedtphato M ls RS B Bl A) SpdRl A Erolatpn n frabe B%'?énPQMQ nip 28
an ,

is |ocated al 8ff 9 iarstppored lmﬁﬁﬁagcifenbpgrp%ﬁggéﬁﬁuéﬁ 7[55&968% Kegf
ggﬁp ?Szr at ﬁgﬁogﬂcﬁ%r ?{{é%?gdgmg {':rﬁtt PR SF%eaéeml%gwamm by, undanseofal ways
contacts to thtasténess 162 carsieioomndurttingf Raes1of by fﬁ(ﬁ‘eén%p& faﬁéhe%a[ﬁjj g%gfnt to

ated pbetween each arns and 47.
Wteh mrgs;gcz h?’%'ﬁ% 1%& Hﬁ%ﬁ'a'g‘mngrﬁrm b%ﬂ@%oﬂoﬁfacbwﬁlklawfgshslgﬁao& aggd
47 are el onga!&iobﬁaﬁe@iacldalzssbhéﬂﬂ?@ﬁol\éﬁba obﬁfac%h Uf(;le,% %‘rﬁac%u eterm
based on the gﬂ)d‘rgctrs atotLet he curvatures of the nip tor p

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
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 portlon 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




application. Each- packing arm 43 and 47 extend general ly al ong
| ongi tudinal axis V that does not intersect the wind axis W As ’i%sla%‘ﬁ‘g'v%)o?n
Fi gures 4-6, packing arns 43 and 47 have end portions 70 and 72 that
overlap hub 24 and end portions 74 and 76 that are secured to nmounts 42
and 46. Each of the packing arnms thus has a radial length and a
circunferential length relative to wind axis 'W, and it is desired that
the 1 2 January 2005 13 radial |ength be JAeater than the circunferenti al

|l ength so as to oveéhﬁlp the "nip. Wth reference nowto Figures 8-10, a
second enbodi meffTSof4Y FEe 63FR LORstruciod raimitarlyi o thepideseribedHedth, respaaaki ng
arm 140 i s showrigti@siinc{u ' ' rm.of a so]i i.ece of
ceram ¢ material gt hat, is ﬁﬂ%(t)?tgggbé%%%o%@%@séo%?m’%F‘Hé:tﬂ’ef"ﬁ‘g}‘@dver

pl ate 144. Packd YURkng E@Gﬁg i Mounding plater24dtis digainl ingsaralis! sh4Bed pav at i ng
the contact surdkpgen! | I { e| | bs.147. er plate 144 is
secured to frame 12%&6‘&@&%%2?. (IJ';tl ‘ﬂge %ﬁ‘lﬁ?g‘}"fﬂsﬁ?""ﬁmE{Q&!%?ﬁ%seﬁ&sofbgwde
fasteners 148. 2Marrfldmedineas plates pact suppmriesiinca respsuttivi hadf sphinhesb44 i s
held in a paralpgki L Or; frame 122, Packing arm 140 is
supported in opeﬁkhn%%iﬁgzgg%géSg%ea}%‘%&gaaﬁgg'fqr&lafo vid-axsmW- 1 eaf  springs
150 having first end§ notslahayet tl’lepfapkigu@le@mﬂ&:rééﬁtﬂbmf@ﬁéﬁlsin@nﬁoﬁ%énfnerS

152 and t o noulpki; 144 f steners 154, Leaf springs 150

resiliently bi ?3 "S%’é .'ﬁ%e':"’a‘?‘ﬁ‘ﬁ%é.??’@%ggnt"&@r "eRCS 19 Flowres;i3-fficien 162 of

tape pack 126 &olapasertidge 38lis shewndortiavsta Rouding 81368 B ohftEniHg™ 140

acts at the ni ' f to formtape pack 126.° Thus, tape

pack 126 is mﬁﬁgﬁg@t‘sg&&?% %@48‘5@%@% ?Peaﬁi%sﬂm finere atdepa it wingeangf t he

tape 114 bei ngunwinds drint ar tape paeki 3261 9. thiSeh® UMY gébtﬁngslffhg? a% first
| e

end portion 17 p . m 140 overl aps hub 1247 Moreover, sired,
packi ng arm 145°%§ %vé@é’ﬂhd@'&?wd@@gég thab a Heve dnay rengege ashub 13Rdi us t o

reduce the pot suphosiedfiorhodaimgo®id. 0 A pgqeogggﬁﬁ,ﬁg%ﬁ&ggg ; gaﬁe’ﬁﬁ'ghﬁfgﬁtk‘ \(/:\/{1 \i/vinth

Figures 8 and 1 lienpt rin 150 bias s
f:?St :urface %%31 &E%allf'cgﬂ?'f‘é %%88‘!5055,31&@%%3'&4‘ by gneafissofaprecisidnpssand-on 72
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pl ane that is perpen 'culgr to wind access™"
when the tape %%@E‘gn Witk plates 344 havingrongaings 1345 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
respeclive 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 oper.:i:ngs 342 is oriented so that its respective packing
arm 340 extends arcuately aiong the nip 328 as it fills radially outwardily 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




As is shown in Figure 11, this angle "a" may be enhanced if desi ?%?§§X¥hgt
I nclusion of a small spacer washer 180. In either event, it is L esnat
the spring force of |eaf springs 150 apply a force of apprOX|nﬁtety . Lo
3.0 grans of force laterally on the edge of the tape formng the afe F
126. Wth reference now to Figure 12, a second alternative enbodlﬁen E'
the present invention is shown. In this enbodinment, a plurality of packing
12 January 2005 14 arms 240 are each const{gicted simlarly to that 240 i s
described with respect to Figures 1 - 11 so that each packing arm

di sposed in an Gpening gi424in whlchaareflu'euewetgtpgblgtr]a r?gﬁ;égzwnm %m%fog'lr?ba%ﬁhﬁgﬁt is
Shown i n B gur P SRR hlarer %"’n@g?ﬂﬁ'%ﬁ?é““?tﬁﬂ%'ﬁoplseﬁcﬁﬁf%htmeach
supported by a plaig) 440 iand thedanmmwmgtr%tﬂre c&?ﬁﬁr‘ﬁlﬁ?ﬁafd@swgn? o scpﬁ%'gture
equi-angul arly apggng %t%ﬂw%xm int no ed ab %V,e ot Athqgeég:[s shogen I+
of the present i AVENt i DR ey %'89 & TRPURY ladet r

reference to Fi tmseélg!l@slﬂ]e pécking elenichRe44@ hbvd ﬂ&?eﬁééio?tl(ﬁﬂ t bibrldpve 2

SO a
housi ng 310 for nfro tin housi ng, secti ons
support a tape @ %qqg ﬁﬁ%sLﬁWﬁ %E'W%Hdhﬁa%i@stweHCMenﬂdsom s

end, housi ng semaydm dbhﬁtrhtasd a0 tg??ggi)l‘bg%hou'éscf}ﬁa&§%gﬁéé’ﬁbg?@oﬁé’nt%%ﬁ}? "ng

it s 3a” are Xindlr Adtke. Fota bl Shersct 4P dha chlame dhateist pemendibalantd B84 by
Ironef’jltngsof pr eci s.vmdrngtaaisd offs 346. Mounting plates 344 rotatably supgert a
hub 324 for rotatio E?éﬂ e_‘réoum ng 310 with plates 344 having openi ngs

342
formed therein to r phpys yet ampiher egthaditent! ofr the pmaeaﬁlmeeﬁumgs
a?e formed in edhsiaicturel |§tsa§st§ﬂfﬂal iél@nt% {Ut'ﬁg slgoj%] P\ehtgﬁ %po %rg,”f'n

h respective enen
Z;gﬁagf LBeﬁ. ﬁg?“@(%f Gﬁlto a%am"ﬁlrﬁ@ﬂeﬂaheﬂbes rrgplaa@q)dnm adhinnslfnbeSSDD@f“ ng
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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




“As an alternative to using leaf springs 350 and as is shown in Fi2 ures uos
16-18, the resilient biasing force may be provided by any suita ry

el astoneric material, for exanple, a | ow duronmeter rubber. Thus, as is
seen in Figures 16-18, cartridge 410 rotatably supports hub 420 that is
secured between nmounting plates 444 that are simlar in construction to
that described with respect to Figures 14 and 15. Munting pl ates 444 have
. openings such as 12 January 2005 15 openiqg 442 in which are received

~ packing guides 440 in the formof thin plates of ceramc material. An

el astoneri ¢ mat ¥ dFacheef pagkingtasme 7 40hasar widtp saffieieAt cvatiap e hpndveat ed
structure Comrthébﬂﬂdﬂﬁ}%ﬁ A40 and el astoner 450 are retained in the
position by a securing p ?e’ 480. As is shown in these figures, the

packi ng el ements 44@chandingdly,rthe predepioinvientioh thast b&are deaiibeaURitd 24bme |

desired, as is i =, QUL the elastoneric material 450 nmay be

constructed so ﬁ%?frga’g%‘ﬁ#@ﬁé’ﬁz‘é%ﬂ?%&e SXRPRlaY orgbodigepis efihe grepent

smal | acute andhentiprh i sbipaldt bé applreeiaddnBoliiat thaf tiﬁl@PF&%ﬁ{ Givedfion & t he
[ t he

w nding axis. K 9,-sh yet anot her enbodi ment o e present
i nventi on. Thidgﬂg‘%‘?@&t f eﬂ@""%‘ﬂb@?‘% patved fanlight af the priestars sevihat n

Fi gures 1618. Radificatibnsver ehiangeb en®) bé htertothdRikembR) j ed by a
thin strip 550 PJsenﬁH\}eﬁ mat, riﬁlg} S&i"r}ig 55Q has g]?%g éﬁ]g gnr%n?%?)?ﬁ ons
551 that bear AGainst' B%’? é{‘"@ﬁi" depariiRg d1om dhey investive cancepih edntained on 560
t hat bears agahasin.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 Figure 20, another

enbodi nent 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 exanple, by neans of a
plate 644. A plurality of stand-offs 646 are used to nmount 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 arm640 is secured to
stationary hub 625 at end 641 and has a free end 643 that projects
generally radially outwardly fromhub 625 so as to bear against surface
630 of tape pack 626. Finally, turning to Figure 21, a still further

enbodi nent of the present '




I nvention is depicted, In Figure 21, cartridge 718 is substantiﬁkl singgr
to that described with respect to the embodi nent of Figures 13-752%4E8¢"
‘however, each packing arm 740 is received in an opening 742 and is biased
by neans of an elastoneric 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 w nd
axis 12 January 2005 16 "W. Each of paqy ng arms 740 has a width
sufficient to overlap the nip over the packing region. Accordingly, the
pr esent inventkﬂ%npas been described with sone degree of particularity
directed to the exenplary enbodi nents of the present invention. It should
be appreciat ed, thdlgh, Appatattheperatisstotwindadapé oredisn relafiveted fogmehe

o1 Lo a1 2 A ATE o ok R 5 B o BB o
i nvention w t holay and poragengompasimg:he i nventive concepts contained herein.
el ative to a franetlt gl s RRBRER IR AR rer i iR P S T auc e
m sregi strati oreceive thelape raediust or age, conprising: (a) a hub supported by
operative 1o engagetlar d Hi RGPS ¥ srbFSErya pp ub BB Mresdl 2 Wi e
axi s whereby ahubragioiut af wirldeaxia peheretly anlengthvoéitiee tapgeemsaiumds fvooumd
A I SR AT R I S
second sur f aceenterifig)the tapepaclpatck targyemtial nipcandiwity said {apet pakchayng i on at
por ti on at ¢ hedPRE R EP e BB  ape pack. sai d packi ng. arm having a
contact surface opfe) atrigie paoking@rmcincluding a fisst e partion et sail bulh apd pack;
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.




(d) a support nenber supporting said packing armin contact with ePihe grgt
surface of said tape pack. 2. Apparatus according to claim1l whePdPRraR4
packi ng arm has an arcuate configuration such that it always contacts the
first surface adjacent to the nip. 3. Apparatus according to claim1l
wherein the contact surface of said packing armhas a |ongitudinal groove
formed therein and | ocated between the second end portion and the first
end portion. 4. Apparatus according to cl?jém 1 wherein the second end
portion of said packing armoverlaps sai d hub, 5. Apparatus according to

claim| wherein. saig pack] i . | Lyl Y.l ased .i.nt ntact wth
the first surface of Sa?ﬁi;;{%g%@ﬁp@ggéfdué&fd %Eﬁﬁawtgé'%icg%g&a\%bﬁ%oérﬁ] %ims
i ncl udi ng an eterstontediof a noatferroas magesiaht i ve to bias said packing arminto
contact with the figst f f | : paratus accordi ng
to claimb5 includi nég' a ?@?ﬁ@ﬁ?iaﬁﬁogﬁ'ﬁﬁ ﬁg@n %S'gﬁ%ﬁehségip CE'QSGFHIJ'Sar minto
contact with tbenstiucted of ardesaraicohatedabvittathe quatdct sirfackareiag polsbed. 18 8.
popar el us aceor oo b RERRRa T8 hRer A M miBrartons ¢
packi ng ar m i spackingtarotw edchindudirgaificstnene piostionvat Baichhub ardextendifgce
bei ng polished Ly | im 1 i.ncluding a plurality
of vgrd pack oA ARZHBH SoREfRE P beofd B don iy 4L ofemisinde,
ext endi ng | ongfi saiditage pyck, each saidipacking arm haeingnal centhcpsurfaceropgrativiedo
ci rcunf erence ?@ﬁa?@“g %ﬂg@,ﬁ%c ’a?ft%h %gl d packi ng arm having a contact
surface operat ﬁ the i Ehface of said tape pack 11.
Appar at UIS alccor di n?ﬁ: ﬁ élp_piamtl]sﬂacmﬂiigg o daifrmthd!rieilgsaﬁaclipacldfggaam\ltﬁ araoigd
equi angul arly e.w nd axis. . aratus according to claim
wher ei n each S@?@ﬁ%gcqgu%:gu%(%ahggt téﬁ “ﬁrﬁ%ﬂ?'e configuration, one of said
packing arms orienttl séppardtbatccordimgwysiainorlaghereirmeadh said prokimce
adj acent to thgmg'bgs a13. parakus ccor di ng t.g cl Qi m 12 V\her(teicp trhe
contact surfac n drcudte configurafion, one ofsaid packing arms onénted suc
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




each said packing armhas a |ongitudinal groove formed therein | oc
between the distal end portion and the proxi mal end portion of Z}r}ﬁﬁ,&laryaztoﬁg
respective packing arm 14. Apparatus according to claim1l wherein said
packing armis elongated and extends along a |ongitudinal axis that does
not intersect the wnd axis. 15. Apparatus according to claim 14 wherein
said packing armhas a radial length and a circunferential |ength, the
radial |ength being greater than the ci rc\éhf erenti al | engt h. 16. Apparat us
according to clai; erein said hub is rotatably disposed in a cartridge
housi ng that i sélér%‘gq 6‘3&’?% |ae<%afﬁheraimﬂ@ abthe Girsumferebce pbsaiditapd packe a first
structure. 17. eémpaf shidspakipQl hidthdvihd b o | i acki armis
e a/InG | SOt e SEREEE bBolkS 8 Bamariing

nounted to sai d, trid housi ng. . Apparat us acc
i ncl udi ng a pa?ftlrgg#urfz‘csﬂgsﬂ iRpe haclkand agespas ooe ohsaig paskidg mehs hiagnghi p t o
each ot her, eacdcpalaki SigHabedpdratileUd] ddptat H{éjg%%ldlﬁj}%ggggfw@gte éfég gt Q:Jb

and extending |ongitudinally from 12 January

end portion at 31 SHPR Suppoding saideprciingcirmsardspestivelyoiecaptact ai d

packi ng ar ns haMimme&irﬂfﬂﬂdaé‘écoﬁ&'5&@%&%@5@%@‘!@&5@(,Cont act the first
sal

surface of said tap% pack and a second one o packi ng arnms having a
contact surface operl8ti vé take rshassamhly edapted talbs mdumtad ®f arkbdendmasy Pack

and a support Herbear PRkt & ' ' r respectively . in contact
with the first and sté‘?ﬁnq suéé%é%%ﬁ?"“@ﬁﬁhﬁg %S‘QH%JE@BT@%"E re ghe
assenbly adapt &P& B1egimds waimd: witty nedubedomisregistraticnnion plapandrdtdage
apparatus for wopghgielga tape nediumtherein where the tape nmedium I's wound
wi th reduced m sregi s?ration for play and storage, conprising: (a) a

housi ng; (b) a hub (@t atzboysintl;sposed i n said housing and operative to

wr appi ngly receive et npdium t hereon to forma spool -1ike tape pack
with a portion of tq?z taaggﬁr?eafluwﬁgn&gwﬁ?& f%éa{‘%ﬁ‘é’uﬁ'%ka%ﬁ operativgelot i al

nip, said tap¥aRRiGnERdeiv thertape meediimherwol 16960 SHHd-RRS Bipe ik
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
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.




c) a packing armdisposed in said housing and including a proximal e
éo%tiog at sgid-hub agd extending longitudinally fromsaid hub 49§%gw9?593
end portion at the circunference of said tape pack, said packing arm
havi ng a contact surface operative to contact the first surface of said
tape pack. 20. A tape reel assenbly according to claim19 wherein the
distal end portion of said packing arm ovgglaps said hub. 21. A tape reel
assenbly according to claim19 wherein sai packi ng arm has an arcuate

configuration such tﬂ?t ié tgl yays, contacts the first surface adjacent to
the nip. 22. A tape Téeel ‘as8R 2cePhYngcesdipgatamciaimwBaar iacludinge anont act

surface of sai delpsioRianig raaieri r&tivietd Midg b ; in and
| ocated bet Weenf-rtlsp&a(%i t al ﬁﬁ@e(;r':ion éndg%iﬁ?agrgigg%\rﬁ@llhgl S%C&wthﬁhe%. A
tape reel assenblry c?%roglsﬂ@ ?Bé)E?%{?m 19 wherein said packing armis
resiliently biased i2% 0 @o@pacCieei | : f .said ta pack.
12 Janua-ryy2005 20 24. A ta ,regelébg%@ggbéldfbﬁ;%%#giﬂﬁgﬁt gééﬁfgﬂnﬁvgfoﬁ%l udi ng
an el ast oneri cSpr‘}'EPé%Heéﬁ“"Sdgi%ﬁsiﬁ?@ Plingarm itel conlakt with thenfirsdueface ik act

with the firstsakiitdpagmcRf said tape pack. 25. A tape reel assenbly
‘according to claim including a | eaf spring operative to bias said
packing arminto cofffact \waRe IR assemblys actardingfo daint 19apdemitlsai®@6. A

tape reel assepakkingee®ris cogstiueidd dtig ' id packing armis
constructed of a nop-ferrous materi al .@9%%?’?3%@@@ assenbl y accordi ng

to claim19 wherei n“4ai dA [#RBKIa% assambly eccnrdingctedlain a9cRhemsic sapt er i al
Cecorng o cf s 971 CANSORR S Prrf o et T B ecmncn
i ncluding a pr Qqﬂﬁﬁqllﬁhﬁﬁ-port ion at said hub and extending fromsaid hub
packi ng arm havi ha & oor CRe ecfaeHtNTRGRFF0S 1o SR JmuShaha Aivady
surface of sai of Hgigdackipg 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 on’e 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 fespective tape pack, a tape




29. A tape reel assenbly according to claim28 wherein said packi ar
are di sposed equi angul arly about the wind axis. 30. A tape reel l?fsrg‘gﬁgi%ﬁﬁs
according to claim19 including a pair of rigid packing arnms di sposed in
opposed rel ationship to each other, each packing armincluding a proxinal
end portion at said hub and extending longitudinally fromsaid hub to a
distal end portion at the circunference of said tape pack, a first one of
sai d packing arnms having a contact surface operative to contact the first
surface of said tape pack and a second omgq of said packing arns having a
contact surface operative to contact the second surface of said tape pack.
31. A tape reeéu@pﬁﬁgﬁwu@ce@e&w ohoséiﬂaffdﬁlégan\ﬂhﬁﬁé‘rbfhé% %uﬁ?@rt!asta%e for
flangel ess. 32, I'n a tape drive systemhaving a frane, a read/wite hea

di sposed on safranshoshbetweeans saigh first cnsh eaphdi wigding ninembeass candiiasmsse gaign

sai d frame andradlitethead dfﬁa\‘?rstaa@oaé’é‘cdﬁﬁcﬂrw% Ak RperRVE 1 F%E{%sé{}ﬂ;‘ge@ gd

t hereon and unwound therefromto forma respective tape pac || [2
January 2005 23ecaishdnding rmembess, drespesinglbnar ampreyementagamppisingt By Egido

support a tape : ' | PCMH L ndi ers
angpacross sgi ﬁé%%gaﬁm"?@ ﬁ?e%ﬁkgﬁﬁgp ?ftg)?] Iét‘?\%é‘ggcon a W\E}gas%@g &%perat I ve
to rotate sai dieppteie efifpid windinemembernandrexteading fram fhecoutersdge tora second
| mprovenent co InS)| b O ' el Ak n ' j gn
| ooated proxi naraFoties & htitumRgehieiar 2l iape pitk; 8, dckilp B JRRiHd 2
nenbers and exé@factsyripeeapebvetn eantad dhe fist suriasesi @ resprrtivetapepaci ante

operative to coriBBb e ot SaiP Bt i B Bohfabtiuh tiRPEi drace
support nenbertheugpredtiveitapssnagkpacki ng armin contact with the first
surface of the reggectiyg i, Rﬁleﬂ?e‘fﬁacﬁrdi@f‘o ERh BLWRA iR SERY Béélgnré %Hn

n m_ has an g at

claim 32 wherein sard packi ar cuate contiguratron suc

it al ways conth@stan arpeate cosligusationsasishdloitaiciways contadie the fst tufacapgjacantie
according to qh@'hg; 32 wherein the contact surface of said .packing arm has
a | ongi tudi nal” groove fornmed therein and | ocated between the second end
portion and the fi 34t eApparatusiancording to claim 32 wherein the contact surface of said

packing arm has a longitudinal groove formed therein and located between
the second end portion and the first end portion.

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.




35. The inprovenment according to claim32 including a plurality pf, riaigdq.
packi ng arns each including a first end portion at said hub and exten 1'ng

| ongitudinally fromsaid hub to a second end portion at the circunference
of said tape pack, each said packing arm having a contact surface operative
to contact the first surface of said tape pack 36. The i nprovenent
according to claim35 wherein said packing arns are di sposed equi angul arly
about the wind axis. 37. The inprovenent according to claim32 including a
pair of rigid packing arns disposed in Qgposed relationship to each other,
each packing arm including a proximl end portion at said hub and

ext endi ng | ongi t udiqgal f; i i d. ] L he
ci rcunf erence of $é3:83 J{ﬁe{l%elh%g%i%gﬁ %to}%)irqg tgif Eéﬁndgap%&r{gggar m;g'#uavi ng a
cont act surf adeackpeg atmassooiatech métit eatte of isaist windifigoeerobers; satht sgid pack
and a second I CKi ' . ative
to contact th sled(gI nazmslﬂ?lﬁglg ao @%ﬁdp @%@%@E%@%&%&@g&;éﬁgﬁﬁggggé%. The

i mprovenent ac¥fdisdiespectivecsaid winding moembengnd exderiding fraok thegostemedgsoci at ed
wi th each of i el S ( i cki.ng : NC i a first
end portion | gtga%g%t%ﬁo%ﬁgﬁgﬁ@ht%t @% éc])ﬁ;?@fg'éeggg A?o[&' f%%é%%sp%%ﬂi@gesai d

wi ndi ng menberpagidsaidt paakinggarmn dvavirgea montact sddace operativectontbntact therti on
at the circunf f el i id tape pack, said packing arm
havi ng a cont a@%ﬁ;@@;g%itéégee{pgegpgéeﬁp\g%% act the first surface of its
respective tape pack.






