;e3e’ yttut wWRwx6yT yoz@\O 02/ 05060 ~i PCT/ USQOL/ 21222 GUl DE PACKI NG .
RECORDI NG MEDI A ALONG W TH CARTRI DGES AND APPARATUS | NCORPORATI NG SUCH N ;
GUI DES Flgld2fe5066 HE | NVENTI ON The present invention broadlp:-ia@ies{3s A '
read/ wite el ectronic devices V\heelmwmmmmummms used for recording or
retrieving data. Specifically, ention concerns guides that
facilitate packing of tape onto a takeggwtrub. The gui de according to the
present invention nmay be used with such el ectronic device or incorporated

into tape cartridges. i {ed to prevent

m sregi stration of t ﬁg @ﬁﬁﬁﬁg gge BACKGROUND
OF THE | NVENTI ON Tap ; B act and
accessi bl e manner. Typi cal I"§' ORF e hed by wi ndi ng t he

el ongated strip of tape onto a reel Typ| cally, such reels onst ruct ed
to have a central hub that ha g* ESI a w dt ‘I@Mﬂ mww ‘Il%"’eat er
than the width of the tape. nown t use fIang

winding tape nedia. In elther case the hub is rotated about a8t rral

wi nding axis, and the length of tape is wapped circunferentially around

the hub. Such wi ha® ReseUnYantan arqaaﬁaecgawnasreaqé/&@@sal%twagec%eylcas tape
build in a i t; T er a ng.-a pair
of opposi te\f\lﬁgtﬁrjgpa(d;sté s'%r aegegﬁg'e%%g@ rbqné\ﬂﬂﬁaneg thzye}fnf&i'g ."the
per pendi cul present menuomdongem@ndeé1mamd¢|mmé pablangeqjdapa@hto a takets

defined by th i sfance bet wee t hege Ianes The flanges of a flanged
reel are i n@%ﬁHgdsﬁr@ W'Q?@@POE g@ﬂ&@ﬁ t'WSPH%m%’elP% Ugﬁgﬁ"é\t&es UGhhet her
fl anged or e ol € d es) y | aced on
t he machi neé%g{r?lgﬁg ??éﬂ%ﬁé ngﬁ%cﬁa%fd ?ﬁ@ t'[él C(?&'{sﬁrg en pa-srggddt ?gugﬁ t he
machi ne so péiculantyodirestied o prgverd m;slreg:etdatmn phéhe e thatristaaiueed by

therefrom Durip% this process, the length of tape is transferred onto a
take-up reef!l & E¥"€Mat is either a part of the machine itself, included

within the cartridge or tiAcKGROUNDT OEPARARVENTRINT rom such nachi ne.
After being transported through the WO 021050C0 PCT/ US01/ 21222 M SSI NG AT

THE TI ME OF PUBLT@apa| ordia \are 0xedstis®igrePdaiaUsDia Zompactaand raccessiblea ape

e nni ng. RO She B o ANy Bt iten” i FNRRER by bR FRCPREBRad, "

st orage reebtr?néf tdRe bate aliedl eetypiBalRy, rsticht leefd Yare |canstrlbrdr Rohave af | on of
the edges of the tape layers to formthe o pposite surfaces of the tape pack

was not espeentsall Iyut@rthat as .anouiasnflangas aa@@ vddihc slighilyugraaten fiasy $hef t he

tape m ght I n r of:ly na@,?ga Such
was t he casg’?qtﬁréfgt% Iéﬁ?calécg ggb@ﬂetaa&'&t @8 ﬂ%lets %gt@guﬁe ?jaeo arrpl e,
in the noti giedm. Ctlnreﬂhleﬂ@tagérthe( Wb@ﬁ@ r@taﬁeﬁ lab@uloé agmdiad yinging caxisyeges  ar e
pl aced consecutl vely on the ta e nediu nore recent ti gﬁ't‘ﬂt he speed

of wrappi ngthst eﬂgﬂhph@% i éfﬂépﬁﬁ@ &lrevmferenthﬂty arogpd dhe huby Bdngke- up
reel has i n?é 8 £ a@%ﬁ&éﬁﬂéé ¥ucddlsivd B S%Dgﬁa?lel B/UIfdr Hea n;;ahlélh&réadtl%ﬁt ronic
i nf or mati on agea 3% B ragnette t &

optical tape
is used to ﬂ'hereﬂgdast(ﬁ tho taybe genemﬂyIdelﬁaelzsmgeofaeppamtel)adlsposeasurfaoes

1 ?;ﬁgﬁierlasﬁgc VBTGRP R BT REPINGRUT 015G siGIa8R: Fegih of 1 m
her eaf t o, el B S BoeEng Bt BRARS, bRdRARSLHAG pldres, die: oy

be accessed to wite data ra onto a
accessi bi | ﬂangés daaalangeueeeleﬂd |mtendedrh@pf0teat the tape packi on of two

e um may b 1 r SHST0R e ef b, aHe e TRtoed b ERaBBRE uduedyhiR AT " Pe

_ transducer. uééd"iﬁ%aﬁﬁ@ élénﬁﬂy'tfé P’Iéc@érdri e ashinBad@itg 0s. TI59 lehgti$ 38,
issued July 7, 1998, it is inp t that the | ateral edge of the tape

moving in athe daeeds tthen rmasednthwgh dpremachingisa Hhatdnfaramiios maydbence

PLEe, a1 o oo Ll bR R AELY R,

therefore crapeé Galtrarpfstréd wntald Yal@mbm&él oHii® th:dtl ier sitheri a geertuof nbe and
the like as is known in the art. tape transport sReeds have |ncre sed, a

pr obl em has r@@Qh'%dltWﬁ,cmql%dQ%t‘@#t@Haﬁ@%a%ﬂ‘W'QQﬁ | @ that 48t Sunted 8
"stagger - W%%ﬁﬁ&{i gfrbg}ofsdvﬁﬁt ‘ﬁﬁ%ﬁlﬁn@.t MG G P& Rhrdudh ttﬁé’e

entrains air




t he boundary of air adjacent to the tape noves into the tape pack and
becones entrapped between the advancing | ayer and those | ayers al ready WO
02/ OSUG0 RR2lsbie0l/ 21222 on the tape pack. Sone of this givgsghpwedge
of air is laterally displaced at the "nip" which is the point of tangency
bet ween the film pack and the incom ng2(or outgoing) |ayer of tape. Despite
this displacenent, a significant portion of the air is nonethel ess trapped
between the |l ayers of the film pack such that the radial outward |ayers of
the tape pack float slightly with respect to one anot her because they are
separated by the spiral-air bearing created by the self-pressurized air
film Wen the tape pack is subsequently brought to rest, the spiral-air
bearing is ejected so as _to decrease the ack s radius until all adjacent
tape | ayers have cone i MISSING Adt THE FIME ¢ FR&BMCMJ@ rs, the layers may
shift laterally with respect to one another resulting in a tape pack that
has a significant anmount of stagger wap. Indeed, at the present tine,
there can be as much as .010 to .040 (about .25 mmto 1.0 nm stagger

bet ween adj acent tape edges. Stagger-wap presents a problemto the

i ndustry where the alignnment of the lateral edge of the tape is critical
wth the read/wite transducer. If a tape pack has a significant anount of
stagger wap, the perturbation of this stagger wap propagates through the
advancing tape layer as it is played off of the reel or hub. This causes
potential error in either reading or witing the data. Therefore, it is
desirable to elimnate the msregistration of the layers formng the tape
pack by guiding the registration of the incomng tape layer as it w nds
onto the hub. As should be appreciated, when tape i s wound between a
take-up reel and a storage reel, it is necessarily under a physical tension
"T". The force required to displace a tape of length "L" through a

m sregi stration "d" is given by equation: F - Td/L. By nmaxim zing the

|l ength an mnimzing . msregistration, forces on the tape will be mnim
subjecting the tape to the smallest and gentlest guiding force. O hers have
recogni zed the air entrai nnment problem of high speed wi nding, and attenpts
have been made to address this problem A general discussion of the air
entrai nment issue is discussed, for exanple, in MB. Keshaven and J. A
Wckert, "Transient D scharge of Entrained Air from W 02/ 0SOG0



5 PCT/ USQL/ 21222 Whund Rol | ", Transactions of the ASME, Vol. 65, 804-805
(Decenber 1988) and in M B. Keshaven and J. A Wckert, "Air Entrainnent
Duri ng Stwewnstgbe Wb W ndi ng", Transactions of the ASMVEpcYalsoi/$t22 pages
916-917 ' (Decenber 1997). In U S. Patent No. 6,045,086 to Jeans, issued
April 4, 2000, a background discussion is set forth which describes various
techni ques enployed in an attenpt to reduce the stagger wap or
scatterwind. As explained in the 086 Patent, previous attenpts at neatly

Poels 1 fne B n8 tabe SRS sbRBUHE Bt fhe Sordds Tooll aRERMARABHT, o,
Keshaven et tid nmaching. e noted above, the use of packing or "lay-on rollers”
or drive belts that preload the tape against the roll have been used.

However, those sl UbpoReIBBINGdNerFRaaHs aapeciatesr wibelne traastaragh fans of
: the thinner b[aﬁﬁé’érg'ftﬁ(guégﬁl‘y Cﬁéﬂidgﬁ(ttl%ew&%%e?%%%l ﬁllféfo?\ft' y

precl ude the use o neans reduce the ckness of the
entrai ned aragiSirhton Of thdedges lohitle espelyeds &b éoren thee bbppsitk sndacgsst reel s
are precision tape reels wherein thﬁbfl,an es _are fornmed of gl ass.

. The
flanges ar e g tapR PRCK WRSINOY esBRGiIBIYCHliC, PRED. the cdees K Lanseputve g of
the fl tLea [ an td f b h S _are
i gh pri ced e (s g RN BE iU of-35t HBRE ond BRI A S (e
tape path. wrappedti Sachtvaas thee cade dorchotheimagpatikirecprgirgs tapeeahd tdpesot

I m ' ' , |.S, durj I [ d
Cen) oL, Rek"ThE et M IRaET inb et B A gt
devi ces rel ?Shefbdfﬁﬁlﬁietiﬂn‘égéé%t'r@fﬁdédaédn@@c&ﬂi\%lj bh the liégél ggrdiﬁl\)éonl y on

magnetic filnms and is nol poss e to use to optica [ chani cal

forces from pul | dysnene resenttimes; dheispeed of uvgppirng: of Windingt & tapgyiosto at i on
as it would to,.the tape ck ver, these nechanical devices .apply

i gh radi al SPRCtis SOt e TpY thg LR tne) 838 TodaRrel dhimalirbon Rt R e
filmby the egﬁéé’iaw érdlo iﬁQHbaéléctPé‘rﬁéﬁ’H’thhatiJﬁ‘@ﬁﬂa@é Ahpbeawherein maghessed in
the 086 Patent nmenti oned above. The 086 Patent di scl oses a nethod and

appar at us f ¢ape,ei “fith'hgr aptical iape is veed to stare wata,wath for PRdine Usagsaaki ng

st o mae WA Rl AR0PeL RitioReR Il oibRkos SBveRsy Limonsie sf 5670 o

acute angl eysedaas W repeddeér kedmbyint gt &ﬁ@%@étic‘aﬂy estyes movitdedrapef | ayers
formng the tape pack. Thus, the elastic packing guide contacts the

ci r cunf er enthagnatigglimsfthereafien: whepdbe fimpls adupbecedtagoss e trapsduess aced

the data may be accessed. The ability to write data rapidly onto a film and
the accessibility of data to be read from the film is a function of two variables:
(1) the density of storage; and (2) the speed at which the tape medium may
be transported across and accurately written/read by the transducer.

As was explained in my earlier U.S. Patent Nos. 5,777,823, issued
July 7, 1998, it is important that the lateral edge of the tape moving in a
transport direction be properly registered along a reference plane, called the
datum, so that the data may be accurately input and retrieved from the tape
medium. Support of the tape during transport is therefore critical, and
typically employs guide rollers, air bearing and the like as is known in the art.

As tape transport speeds have increased, a problem has evolved
which is interchangeably called “scatterwind” or “stagger-wrap”. Where tape
is wound at high speed onto a hub, the tape entrains air. That is, air within
the boundary of air adjacent to the tape moves into the tape pack and
becomes entrapped between the advancing layer and those layers ailready



downstream of the nip. Despite the advantages provided by prior art
structures, there remains a need for inproved tape packing gui des and

appar at uswighBlosée operative to wind a tape mediumw t h r edyasdi21222
m sregi stration for play and storage. Mreover, there is a need to provide

i nproved packi ng guides that place | ess stress on the tape medi um during
notion. The present invention is directgd to providing such inproved
structure and apparatus which can be incorporated of a tape system as part

of a take-u r r ee| 4 : ingly,
there. romai Hb e BERPRS. [ SSmEBFUR b ARTREARE SORER el gRpIAtece
. devices foratdtiea‘nighevtich $s the pointnofethngeady foatween ithesiltrhpaclk amdr #ad and
wite tape filmat increasin I)}/ hi gher speeds. There is a further need for
st or age andlmamm&msomé\?a & é’@%e@%% ﬂ?'%dl'ﬁiﬁﬁcﬁ’ﬁ"@m’ dgtigrificanf t he
+ tape | ayers th: L Cl: - j [ i jdiect ed
to et ng PRabD FdBa P Redisat iprod IR e 1nBIE B A fih hde
present i nvemth that tive padisl oetweard dayeas df treefape ackuiidatrstightly elithcrespbet

incorporated into a . tape drive, systemor which can be forned as a tape reel
or cartridgl® PRAANPIATRESAURE ThEY AlsPebrialed BY $hS SRiakal Rrarngrcrgated t he

tape is WOUB?tﬁ@&é’lf—?rés’b%ﬁz@&‘é'ﬁ-ﬁlﬁ i s anot her object of the present
invention to” provide an apparatus that includes a rigid packing armthat

nmore precisely r¥ient ¢ha tapéipdckois sulpsequentyt brgught o arestpibepspikaliadr r educe
the stagger wap thereof, especially where the rigid king. armils biased
agai nst t hePfa bsaﬁlﬁ_.c%q 5S¢ ;ag?@t&&ﬁ%ﬁ?e&]eoﬁ?‘gﬁ rqgﬁu% Hg'ﬁﬁ?'léglﬁceﬁl tion is
to provide gRBA ARYS ddifé YSoNGirdctREARY ABMhisNaécurs! thePTR@IrS Phaly 5RBE St er s
a link of tape incom ng onto a tape pack to reduce t he stf}gger wr ap t her eof

whi | e enpl olaterglly withy reapect: iddeneoanethen resiwtingje. a tape pack dsdcay a

PCT/ USOL/ 21222..Yet . a further, object of, t prese i atiop i rovi de
a packing g85985'0995?”%‘{‘?;SF?té‘gﬂéf}Q’Fa% {rg%%dagfeﬁ}er}%rgs%ﬁﬂheoﬁ}eéég%ﬁapgee pack
and whi ch cagenidcteas Lo T RMRMeIabb@NR5HM 1D 1.0 kg sigder dBwden abijacthng
process and al so - lightly burnishes the tape edge. According to the

present invéansa e¥ges hen, an apparatus is provided to wind a tape nedi um

relative to a fr tr t : i i y t ape

back vi th reduces RaGT elEbpEeRE 3 Bloyph, G Bt e e AoAgnE

appar at us i of thelegerl idget dfathel tape Up peticaidwitly thd ecdd/amite stansducere Hrad t hat

is operative to wappingly receive the tape nedium A drive engages.the hub

and sel ect i {&8/Pack hres sigaificapt amunt S HiagoeswiaPs e RerURRIONAIGHIS of t he
t di i t bl K j t k
s a pai r S2ugeD W 5GP el tnicUEf Ao HRRh b tepb IR is PliRd GiPe Pac
regi stered béyer eeel or mubg Tliie caapes patgntial bronjppeitterusadingoodvrigng the he
I TSR ST e

| ongi t udi nakbpihg Qﬁ%ttfﬁg% ?é%ggt& Guiding! e t&@ibh'df”thle%é‘érﬂﬂwg{'ﬂliaﬁ&%yer

circunference of~t The “packi g arm has a contact surface that
i s oper ati vastipwmnaistanto the hubst surface of the tape pack. A support nenber

ack. The pack neAUGRerAPEedAted: W dabE it Mo HEWEER et isdF°

l'i near, and a storage reel, it is necessarily under a physical tension “T”. The force

required to displace a tape of length “L" through a misregistration “d” is given
by equation: F = Td/L. By maximizing the length an minimizing
misregistration, forces on the tape will be minimal subjecting the tape to the
smallest and gentlest guiding force.

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



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
packi ng ag@oimsoche provided with a longitudinally extendi pgralsgpy@as hat is

| ocated between the distal end portion and the proximl end portion of the
packing arm This groove allows air to laterally bleed at the nip region so
as to achieve a better tape pack. The distal end portion of the packing arm
preferably overlaps the hub and, if desired, is resiliently biased and in

contact wit i hshed by
an el astorr@rolhgarﬁéief ?‘ﬁn C“bhg Zﬁgﬂ%@¢yvaa%§pr%9ﬁ$% ﬁﬁ ng#%ﬁ

. spring. TheaRhRKMB. Keshaverpard erﬁathck@ﬁnSAnrr@ﬁ@ﬂhménamﬁnﬂeswayk&@t@terl al,
such as a cerami c, and the contact surface is hi olis

02/ 05060 8 \Wek Winding’> >3 ransactions) §f ReASHEe Obl al Pagedf 91 6-Gitd

.« packing ar Frﬂf% W|th each hub. Each of the packing arns thus
i ncl udes an@r (4 'porti on | ocated at the hub and extendi ng
| ongi t udi nal | y flnom ShePdteht tNo.a 645,686 etodJéammr issuedaiptihet, CQO(O(DI,rT‘her ence

at the ta e The packi ng .arns e prefer di sposed e an ar |
about thepvﬁ’ 'ECP di @ﬁ#&ﬁ%l'ﬁgs% 2’%""&?‘@ '8% % éﬂpéﬁsj&@srph@t 5 (g‘§§’t o%e
of the packérﬂgggéaﬁna'eﬁ“@éﬁerﬁgf‘ttécﬁeﬂuwethfa' §plog8H BG° oP UcaRERjinkio Wae ! P

as the tape p I's wound. agal n, eac acking armmay be provided
with a | ongeXplmihedlln gheé&% PAIerﬁ,r pivious| grt;temp’es ahp%tbfapackmg abidmsantdwi ched

bet ween a pai, ackin ar e the pac in ar can be
reuete o 2 bl PacR RGNS the 58 o S8l oRLkRorGlass teelf, ey dhees, Maghiali,
radial | e“%?céé”'éﬁd hi%cﬂfa%ﬁiaﬂor&@é‘nlﬂﬂw‘éﬁ?‘sf Réﬁﬁﬂéﬁ‘éi Al arti®ieHdied EB@vé'Ub may
be disposed in a cartridge housing that is nmountable and denpuntabl e

rel ative t othehasd odnpackingcr Utay-onfrolersa Qradmve dedisi thaumeload hibeptaplei ng ar m
is nmounted to.the, car rldehousm% The ntion

Lont ol ot ASaE I hA pBRH IS, HANEREE YEhse DlfRns P ugBrm the: oq (o

be mounted h@ean%dwt%ff?égmt? bRRke dﬂhinf%ramWréﬁhQSnféa‘avaﬁuﬂlnwta tape
nmedi um therein. Here, the tape reel assenbly includes a housing and a hub

rotatably dgeesatien isystenssHoayiefiectivelysprecides theydise opstighi mechanical

wr appi ngly rqn.a spool -1i ke tape pack
with a port'ﬁqgﬁﬁ%ﬁf%ée]ﬁ‘te @%e‘ﬂ@gﬂ%%;ﬂ‘? e?ﬁP‘ngq %@ f[ngpe pack at the
tangential nip. Gfml’emﬂn@léﬁ hotedi spesdeifpdching gliss hgeldndteipretigides a
proxi mal end portion at the hub and extends |longitudinally fromthe hub to

a distal enfapsdeel%wharem lae é'ﬁﬂgﬁﬁﬁé@ &reedbef glasst abhe flasaes #re slighibki ng
arm agai n hr%@uaﬁ‘qcéﬁ?%‘f@nﬁ%é fH:dt tHBE‘cLe%?é o{ 3 uc@ﬂgaocftthlaesc geéséé)n'%g% ace of

t he tape pac he™ pac g arm can ove and

there can blataalomotlonf ob He $apk. paﬁwsagglasmeers arealhig‘rabnbedafndoaesdumeg ar s
equi angul ar di sppsed about the Her e, ?hp[ grred hat the
hub be a fl%l%’ &Wﬁﬁ%ﬂt Pk OIRH GH eo%'emﬁiﬁwﬂél?ﬂtﬁ%Pat hREdiEan ention

d
provi des an,d yQ}!as 3 Eekqﬁgtg?é?s SVG’O?%FE ﬁ?gﬁ)@ggﬁ%ﬁfﬁﬁq'ﬁam

systemtyp|ca rarre area wr|te
first and sm@dmdumngchomglerahmraflded@rtelehasl;lpnscefdthentapbem(ea:maaddstatma ed so
that a tape WO 02/ 05060 9
reels.
Magnetic winding devices rely on magnetic fields to align the film.
This works only on magnetic films and is not possible to use to optical films.
Mechanical forces from pulleys or rollers are used 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



PCT/ LI 501/ 21222 nedi um may be sel ectively wound t hereon and unwound
therefromto forma respective tape pack. A tape support structure is

di sposed W bsochr ane and is operative to support a tape fpefnlshpRERer t
between the first and second ' w nding nenbers and across the read/wite

head. First and second drives are each operative to rotate the first and
second w ndi ng nenbers, respectively. The inprovenent thus includes a rigid
packi ng arm having a proximal end portion |ocated proxinmally to an outer

cdge 1o a diiseapudhfpdial Pe, SRR BRIV i nd Thng PEER e A 2 BT c'
. packi ng arradiag ahdi®né acsurfaticl asfngdBy ahé Yespdttiveddifdls fohef tapstiapetsf ace of

a respective tape [_)Iack, and a support nmenber is enployed to support the
packi ng ar ifermingrihaciaps tackhe Fhusst theuelagdie packing guidse contacts dhe pack.

| other ciculifteRaTy i B O qlipC RS RV BE B etEn, BB oo
appr eci at eddewstreaiargf tis@digh r om a consi deration of the follow ng detailed
description of the exenplary enbodi nents of the present invention when

taken toget her wWePiththeedwIagRs Repvidas by ggor af skvicktres pikers: resngioR PTI ON

OF THE DRA ' ' ' ' | | lL.agr am of
Che tape ¢ rancaarePiiftoveliiads badiiho Hufités S aBatadl i Atb befafledd 5T 01
packi ng guiwliadaac tapsk mgediana wWithr ];sedlmdmbdhism’gisltcdticfrhéomlp@emndLBm@gé.OH;
Figure 2 is a perspectiye view of a tape spool illustrating the entrai nnment
of ai r; Fi gMP Qyer sthere 1,3 £0GH P IRERIRe InBTpve RAGKiNGgyidep tg%pl@%l@saack
according t j als i o Fl | i ' f a
ke up pursiason e tdbe RiddiimUdring Imalioh, rHcpfodfl HYRIbN fo Uirktted

i nvention ae giroviding Suchur nfroved gstrackire s aadsiappavates iwhigar taal be

- ti, f t t ake- h d Ki ide of Figure 4 Fiqure 6 is
OO S B ars ALt ot st es R ol'S el sbdon o s AL,
di agr ammtltgﬁb étbﬂa%é‘c%%ébﬁ@spf t he wrapping of the tape mediumonto a

t ake-up reel "show ocation of the nip; WO 02/ OSSO0 10
PCT/ USO1/ 21222 FAgeordirgly, sharepremaios o vesd tepravideanewl ared imaprioved dattepdi ment

e g T M R R
can read and write tape film at increasingly higher speeds. There is a further
need for storage and take up hubs that are packed with reduced
misalignment of the tape layers thus avoiding stagger-wrap. The present
invention is directed to meeting these needs.

SUMMARY OF THE INVENTION

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

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

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



. biasing ele

hub and packi ng guide of figure 8 taken about lines 9-9 thereof; Figure
10 is a cross-sectional view taken about lines 10-10 of Figure 9; Figure 11

is a sideyyiBNsded Partial cross-section, simlar to Figurecfusiiomhpg a
modi fi cation of the nmounting structure for the packing el ement of Figure 9;

Figure 12 is a top plan view showing a third exenplary enbodi nrent of the
packi ng gui des according to the present.invention; Figure 13 is a
perspective view of a tape cartridge including the packing guide according

to another alterpative enbodi nen f th [ i n tion:; Fi 14 i

per spegt i \ée vi ew\?g‘f atfHEtﬁ?éﬁ }q?i,oﬁrtﬁ@gcgeg?&lr:ﬁ?@gﬁéorliggﬁcg\drﬁﬁdg@%ﬁg@ggngl > e

. renoved t he Al B yikDad | ' iant
Cartridge o by LB Boirter & il BAH 05 ROLRGIGRO KR POk ol MTen £ P

portion of concurwentlyiregeoves lighbbiung restliing frempethpaglitting processandealsat i ve
IS a,cross-sectional viewsimlar to Figure 16

‘ . Figure 17
but show nglw& %F%ﬁeﬁlﬂé‘?ﬁﬁﬂe %%gff'nst the surface of a an al nost enpty tape

pack; Figure 18 AscairRy®) HéepresbheirNielioh NtHRA! indhpsdrafifs BaRovisledadb t he
structures shown in Figures 16 and 17; Figure 19'is a cross-sectional view,

similar to Wingladaps megdiam retptvadoteframe sirueitire go lhakthedape dRedium isi gur e
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DESCRI PTI ON OF THE EXEMPLARY ENMBCDI MENTS WO 112/ OSOX0 11
structure and that is operative to wrappingly receive the tape medium. A
drive engages the hub and selectively rotates the hub about a wind axis so
that the length of the tape medium is wound thereon to form a spool-like tape
pack. This tape pack has a pair of oppositely disposed surfaces defined by
edges of the registered layers forming the tape pack. The apparatus
according to the present invention includes a rigid packing arm that has a
proximal end portion that is disposed proximately to the hub and that extends
longitudinally from the hub to a distal end portion located at the
circumference of the tape pack. The packing arm has a contact surface that
is operative to contact a first surface of the tape pack. A support member
supports the packing arm in contact with the first surface of the tape pack.
The packing arm can have an arcuate configuration or it can be linear,
but, in either case, it should contact the first surface of the tape pack at a
location adjacent to the nip. Here, also, the contact surface of the packing
arm may be provided with a longitudinally extending groove that is located
between the distal end portion and the proximal end portion of the packing
arm. This groove allows air to laterally bleed at the nip region so as to
achieve a better tape pack. The distal end portion of the packing arm
preferably overlaps the hub and, if desired, is resiliently biased and in contact
with the surface of the tape pack. Biasing may be accomplished by an
elastomeric material or, alternatively, a spring, such as a leaf spring. The
packing arm is preferably constructed of a nonferrous material, such as a
ceramic, and the contact surface is highly polished.



PCT/ USQL/ 21222 The present invention concerns the w nding or packing of
tape nedia on hubs or reels for use with the data storage industry in such

a manner wg bRsRbi M nate stagger-wap (also referred to apcgahlsf> nd) -
This invention is an inprovenent to tape transport apparatus that 1s

operative to transport a tape nediumin a tape transport direction across a
read/wite transducer in order to eitheg place data on or access data from
the tape. Wiile the present invention is described specifically with

respect to nmagneg) i Lt Jerk t b i.nci pl es
descri bed herei %@@F@Bﬁéﬁ%&o%&éﬁ@%ﬂ& ﬁfeﬁg'ga S Kﬁ@i?‘ﬁ“&nﬁéﬁ%&rede@th ction.
. Moreover, téwch Bup) "Egeloithé @atkingsamee thusaihclifize agreximarashd gogiont 0 a
write transducer, read transducer or a transducer that is able to perform

bot h r eadi rigoaled @ the hidp OR CoeRdNG Torolsidizaliy rom, et i (oraydisial end
1 npl enent e%&ﬁoﬁn He %?"@%’lﬁﬂgé Iépng,feugéﬂdeibﬁadpuntﬁ% %ckff‘u g rgf t he

tape drive "apparatus, N a tape cartridge tor the tape

transport ampéerablysdisposéctequiamgitariyoabdeidtHeowindvanis. nJ heupackimpartns Wt h
I iagram of a representative tape transport

reference, then, to Figure 1, a dia [

appar at us | &¥esHiriHed I%’%B,th?bﬁbleﬁﬁhﬁgﬁ&f ttha RASKIRGLArMS ajwRys ertagts 84/ wri t e
t ransducer i i Al I i ; e 14
for trans pof?rtgt %ﬁﬂﬁ%(?et g%lgaﬁfa@sﬁggrn{ﬁg% }%ﬁdﬁw@ %‘%ﬁt g%ﬁé%ﬁ)@ #lﬂve 16

i s provi dedpackimpaemt mpy Hst providdok withaa dpmgitudinal egrooee.  Alternativelylgihel8 i s
provi ded and represents a nopuntabl.e and denountable tape cartridge for the
D or age_of PRE HASKITRYBe SATABI R CRIBeep AOREA oPBreadiaionktisEAs.
apparatus 10 ar Wéﬁﬁétﬁ%@k &g 8aR bé arciratdR c%?\figH&Qi%htﬁié‘\méJ@H&ﬁ ess

t ake-up hub 24 which may be rotatably be driven by drive 16, chis

pref erabl y that eeach r packingroawn, has ahasadiahpengih ithatwiangréateo thaspadisl - | i ke
tape pack 26. Wth reference_to Figure 2 it shquld be appreciated that the
w hai ng-of -Sraufifereril fhndha Tl iy B8 clspodaidn s cauRE Bt the
unwant ed ensr folRR{Hle Undridentint®fe REtRECH thefime MtrdciiR. 14ynafd af he

tape pack 26'. As illustrated, the rapid advancenent of tape 14" in tape
transport déarridgeos used, thespaicking arm is mouste ingthecchytridge kousingpr esent ed by

arrows "A". As tdhj of air ro es, nip 28 air bheagins.to be

| ateral ly eject eﬁhgtp\ﬁﬁg%ﬁég\’%@bn %\%Bo%%ﬁgﬁ'@@qﬁg %%PFL%?/%?E%EX’SS%OM by
arrows "B" agafdagttidge? thdidsedaptedaio b dasined td anti damedintadrfrdm corpe
entrai ned between adj acent |ayers of tape pack 26' thus creating a

spiral - | i kedrive apparatHg fonavinfiggea plapramegiysn dbergini nHeiey tg daperdeel | ayers

vound ont o SRS 3Hed S hBydBE LY b Fodhifly diapteeh A 4B Yord %5, ' °
and a seconfhisunbaiseagaih vperative td heappinglyereteivaithedapé nmiditumahergordioum ar e
| ateral ly o{fset with respect to one angther in a direction parallel to

wi nd accessforywa spapkliker taps; pack witly arpeties i dhe Japs madiurg; ojieting s or
. ‘1 29 ) . : A Sl ‘
wrap of ten Re AL HE U tarkRwil A, J0°padiing ot s HisbREF N jng AeDSgp ! 209!
si de-t o- si dendtinejgdes ahmxirmakenad gmortion sgithd hudpanpaekiends rlapgitlidnally

d, h i istrati t ur bat j t whi ch i
nder "¢ ensi i enfiia o Altel B BRREmcef e i olerence of o packo
vi brate whi thisi padiitid aﬁﬁy%\%eﬁﬁ Hels a'boﬂfétﬂrs‘ijrfza%e\j‘ﬁ%aW?@é%hpédt 9Re FpEtrEEN

the tape 14 and the Tead/wite transducer 12. reference now to Figures
4-6, a firssuréacendl theyiapeipagkehine packingargutcale be@anstrubiesrasdestribddt o

f ip Fi . i d ' f erahl, dwitha fl |
nub 24t hat Sheve 08, ferd YR, 6= Ballcor PaPisechpadinaSiats B4 slralifact . ae
40 i ncl udespgcKing Sdrnid BcflidRYUMrIV Hidgted abdat Yhedwir faxare Q%ré’,%itais

suitabl e fastener 44. Mount 42 includes a rigid armportion 43 that

proj ect s t obegferred Bratthe Rubdeomflangeless ivhnt 46 is secured to first mount
42 b | it f t | el

A2y e ol ghofsEch e oo WaHE: i HiFTgh BSERHR, , <o

i s i nter posigproetmeat torautabe diicasybitdm, wheim the tape devasysteph ayscdlR i s

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



sandwi ched between spacer block 50 and first nount 42. Likew se, a second
ceramc plate 56 i s sandw ched between spacer bl ock 50 and second nount 46.
Pl ates 52yghdosfieare preferably forned of a nonferrous matpefrhdhiibhe
preferred material is a ceramc, such as alunmina, but other material known
in the art could be enployed in the fabrication of plates 52 and 56.
Moreover, it is preferred that the surfgces of plates 52 and 56 which cone
in contact with WO 02/ 05060 13 PCT/USU1121222 first and second surfaces

cont act _bet VIEGHE 434 e Shikiyeh AodaBHrBOF 2D Yo BLRGHAm BrEMRLE ¢
. Figure 6, Iitesportietdpd pacK. hAttage@mppbrtrst@mmrersrdns etliomthedParascirdl/ are
provided with a | ongitudi nally extending groove, and 51 respectl vel y.

Each gr ooveiS40persiive stof spRait antqneeereyﬁe%ﬁqrf/@eé\M@%deestSBm 58eEMas t o
o f h |
hre bl | ovelffidiid HermbBetng okl 1eORitflile Redd PRl Sho SELERE GRARNC! ©

wound onto &are daupe gpeeativellto rdtatknibes fiedt jhdt eec6|2d awthdiifig amembears; si on
formed so that, in conbi nation vvlth a er Iock 50, di stance "d"

bet ween therasa@ph\gelxonmeﬂmemvemﬁt eleféa Sa@eeelgyp%%ga@f@ ARG Eh of
di st ance " quﬁd ff

sui tabl e adRelehf‘/% andbsﬂ[ ng\l/)\nééstgd%f)ma"ggozé 6%@%‘2 ur gp{egéﬁ%ﬁ%()fi

sui tabl e adfw&ﬁjnv@mémbefmamai eataxdutgafmndthesbotmd edgat toi & disgtapend ipbhiont o

const ruct eacfk B{t)ts 42 46 so that i_hel r re ective arns 43 nd 47
are formed &hthe &rgu r&”ﬁ%n‘fe fApeRAGK af NQ Rack ér@uh"f‘%blaec‘e%t@ﬁ

that is pol béﬁé‘ﬁa@em@eq ig?&flfgtﬁ@ﬁ dévtaéuefa&erof aWebPebiRfeet a@@%&oaﬁuwe 7,

it my be see np 2 cate l ong an arcuate line 28 as the

di anet er of suppert pamhbeﬁuscempgryed tamnpmm@eypamanﬂ mfc@maziwﬂ"gtm ms 43
and 47 may be. arcuate i confi t| on Ig?rl ent ed ch tg t he
respective 'E?ﬁlséfg?cg Lﬂf ftgﬁéeéﬂ’?/é @Bﬁt 1% % ﬁ@afrl A BT P Vr f aces

of the tapeb@%hsﬁﬁct@aj&’gcgﬁcrib@dté&\,@ p so that the ni p is |located between
each of packing arns 43 and . Wth respect to the enbodi nent shown in

Fi gures 4-86, pacWhagea&ﬂds oth}:'racrlhjem @frtfneepm@at dnveniignawilubeeoma mptde with

t he curvature bei n det ne n .t t u s of
the nip for' %?cglé(r? pﬁfﬁjygﬁ (F:'af{:‘f’f%p% E{%ﬁﬁ'}lé}a % fﬁ'%é’lﬂi
general |y alepgled dém.phudldfahe Q»:)Sdeﬁw()plhry émdbdmasts NsTtthe niresgRCinve ko nd
axis "W. As is shown in Figures acking arns 43 and 47 have end

portions 70WAea taken f@qetbeewﬂaﬁfmagcc’znpamneﬁiaa\w@gﬁq iprighigh: and 76 that are
secured to nounts 42 an s has a radi al

| ength and a circunf ere% ﬁéﬁbﬁfi ‘?Qtﬁsee @%ﬂ‘gﬁgg“% "W, and it is
desired that theFiguleQl QQIaOﬁBﬁf)va E?CBfé\J@%thg alidigraemof thdéaps eat er

than the circunferential |ength so as to over the n Wth reference
now to Fi gul@BSBOM @PRArakis AFARINgioniR pcﬁsenhﬁweedﬂgf%a RAFkiRg

depi ct ed. llﬁo(?(m acking armin the
formof a ls_‘gpﬁj(? gcoebzg'hgpgcﬁlg}mé@r?g ria P%?ré@tgﬂ%p@r 'it%ed i n an opening
142 formed in a tFﬂgwe Rl a8 ea 1gdrspBative ndewr of 12 Otapgaispobhsillastrating theli nal
groove 145 se ratl ng .t he contact surface into a pair of parallel ribs 147.
Cover plateCMHANREALIHRY to frane 122 by neans of a pl urality of
stand-offs 146 byidgst aNRy Ef’&s-?':éc@l@»ﬁapfvféw ¥ a2fapeP¥e8ll ahaNtapRApaER SO
that plate 144 is eId in a paral space-apart relation to frane 122.
Packi ng ar matgording tufhedypieal pnorome,nl ng 142 by a pair of parallel,

spaced- apart Leaf springs 150 Vi £ ] . j qui de
140 by neans of é%%'&n ?%aﬂ?gsa%ﬁ“ v u F‘ﬁggéf‘ﬁq@lﬁgg"%@ rﬁig&gﬂy' Y
fasteners 1%enigaly éﬁbbdﬁ&%nl%@tﬁ@?fds‘eﬁﬂﬂvﬁnﬁ@r&asIlsh@Wnﬁg Riganel#t0 into
"contact with a first surface 162 of tape pack 126 so that the polished

contact surface FéQUIer5 pmaksuf@vmmneﬂa&@@%seﬁﬁenmfﬁheda'émusrhl& apthe tape
to formtap ape pack 126 is wound onto hub 124 by drive

© 116 with thz)afggﬁgréﬁggggﬁ\&é?d‘fhe tape 114 being nore uniformy registered.
As is shown in FiRigure ®is & cfdgssdectiotabviewitakerl aBoof linesod-6nof EagmnelEttO

overl aps hub 124. reover, if desi red ackl ng a}w 140 |¥ avg rounded
edges 162 that arfddyier fed agliagragumatical Llséf@ﬂe q eprQﬂPt' @07 ige a@?rage to

t he edges of |,,n?9: resilient springs
150 bi as sur %@gﬁ] é%t%l n oelc%fé‘a%f%\% wg)?&técﬁ} ace 1%2 Due to the

overl ap, however, of distal end portion 72 on hub 124, surface 160 nmay form
a small acute angle wWth respect to a plane that is perpendi cular to wi nd
access "W when the hub is enpty or when the tape pack has a small radius
(Figure 11 ). As is shown in Figure 11, this angle "a" nay be enhanced if
de5| red by t he |ncI u5| on of a smal | spacer vvasher 180. In ei ther event, it

1 " - Y T r o A~ o B Y Y



15 PCT/USQL/ 21222 arns 240 are each constructed simlarly to that descri bed
wWth respect to Figures 1 - 11 so that each packing arm 240 is disposed in
an openi ngo2dssded @ nounting plate 244. Munting plate 244cfys@pdizs i n
paral | el spaced apart relation to frame 222. In the enbodi nent shown in
Figure 12, each of guide arnms 240 are linear plates each supported by a
respective |eaf spring 250. Packing arngg240 are spaced equi angul arly
around wind axis W As noted above, the tape guide structure of the present

Fgures 13, 18, ¢ RCS 18 Fenytyd g8 o B den iya B ibadiBhE B ane 1

. formed by caeaktd-aphubtaitdpatkiog garkid asordihg tetite lebembiraentionsupport a tape
14 as it winds and unwinds froma tape pack 326. To this end, housing
section 312 has &iPWEc8ds dFKIA MigW3IB PRFtialicIeIs-gectiatashawing the Hake-Whgage a
hub 324 suppegt I ' ' I & S 344 are nounted
to each ot hgfralbaér?gj %%@ﬁ#gh%cﬁﬁ%‘éégﬁgké}]ng@% érjrggﬁé of’ preci sion
standof fs 346. MFigurent0 i at @esS4béctiarizltividd talsemppbott ndgsulh03Diof Biguret at i on
in housing 310 with plates 344 having openings 345 fornmed therein to

recei ve hub9324. Three equi angul arly spaced openings 342 are forned in each
of plates 344 w t ens i g AnC i A
respective packi tr@@?emﬁg%g@%l gsmgnﬁéﬁggi@g%t@&%ﬁﬁfaro%eﬁgﬁgf 9342

wi th each blshowirgsa redifigation dihe dnountingestoymduientpr 34e pagking: dlesent iohger ed
| eaf springs.,350 Q'sio t hat each packing elenment 340 is resiliently biased,
respectivel Y'9¥'Rt contact with the first and second surfaces 330 and 332.
One of the arcuat > 198 o} Bldrbvien! Holfidg Bhir dxel afyFeRe imehtRACKi ng
arm 340 extends ﬁ%@%ﬁe?y al %ﬁé trﬁ\géﬁr\]/i p 32ﬁ8|gas |Frt 12(i mp'z adi aﬁj'y outwardly
from hub 324he packingguidesacdordingdouibeé peesardfinvemtionys 350 and as i s shown
in Figures 16-18,_.the resilient biasing.forc be pr.avided, by a

suitabl e el ast o_r‘ré:r‘glérer’rﬂ el§ & Pef%ﬁcﬁ&%ﬁﬁ%)%%%%&@g‘ﬁ@%rmm ?Kgfhus,
as 1s seen 'phcﬁlr@uéﬁﬁelﬁcé&dir@afd bheRr Alerhaihat aRibodiHERObE %&Pbes‘b?@ t hat
is secured between nounting plrates 444 that are simlar in construction to
t hat descri deventionh respect to Figures 14 and 15. Munting pl ates 444 have

ecel ved packi ng T B 44508 peRetivG: HEBF of iE P8 By Rc ey Hol ¥er a1
An el astorrerﬁax,ingaﬂﬁh@jsi?j@%mg\,@@ihferrgﬁlomp each plate 440 and the | am nated
structure conprising guide 440 and el astoner 450 are retained in the

position by a sedlgiigg1pl iat an ssplodest perspesiive iview Hfser iapa eartridgR: ghacki ng
el enents 44Q, f nd portions that overlap hub 424. |f desired, as
is shown inqzﬁg%rgédl%ﬁ&t@e el astoneric material 450 may be constructed so
that the polishedigormt a6t issardrass-sétlivnal \ieweolt adpation sintid cartitige afgl e
with respect to the plane that is per&endi_cul,ar‘ to the winding axis. Figure

19 shows yetShovdrafubiaRaiPaenvitian aerprideiasingRIBTeBR. This structure is
substantially id i t: _gg)égﬁ' El 18 bIRCYRNG t he
el astoneri c mat eﬁfig?%gg 'lgsé ?g%ﬁszce B?Pgl%ﬁ?ﬁﬁ?tr?tlﬁéﬁg%@gg bsllgrl ng hg

mat eri al . SttheguitEDeleaserd guainst die sndagmot & analmost empty tager paiai nst pl ate
gui de arnms 540 and a cg tral achqd s&ct.i on .560, t hat. bears ag L nst 3

mount i ng pl ate 5329U&d8r 1§ ARG §XPIaded) side i vigwsBoPaME iqjess-3ectal) of dhe

bi asi ng fOr%rM@E%BWinqqgﬁl%H@Sﬁd‘ﬁ?ﬂ packing arns 540 and the tape
pack. Wth reference now to Figure 20, another enbodi nent of the present
invention is desdrigbeed.19HE @ ctossesqeliohalc 2@war sipilaartoufiguse bgr shawingke hub
624 that is rottﬁéa%e V\Q.thbres eclt tot_a fixed central hub 625. Hub 625 is
support ed, YO rga "6?/ e Igeigmen plate 644. A plurality of stand-offs
646 are used to nEyhfe 20SRCangelRbativd Ndw J10y¥1) andthbr igtnibddifahtldf ehe

" spacedapart relation to plate 644. As may be noted with respect to this
figure, packipregenkinveniin bayeg @ tatierarytwds 8Adry hub 625 at end 641 and has

a free end 643 t hegt | kv, radiabl y ; b 625 so
"as to bear agai ngﬁbg%’{ ?gcﬁeé %égsBﬁéﬁa)b%”'pggﬂﬁg%é”%%“ﬁ% sihé%ﬁélé Ir%Fi gure
21, a still émbbdierertftick pragentinventiopr esent invention is depicted. In
Figure 21, cartpidge, 718 is s ntiLall imlar t ibed wth
respect to the P#ﬁgﬁ‘-ﬁpanéc %afls&b%[q%%wgl-moﬁm cking arm
740 is received in an opening 742 and is biased by neans of an el astoneric
material such as that described with respect to Figures 16-18. It nay be

not ed, however, that each packing arm 740 is oriented along a | ongitudinal
axis "C' that does not intersect the wind axis



WO 0210SOX0 17 PCT/ US01/ 21222 "W . Each of packing arnms 740 has a width
sufficient to overlap the nip over the packing region. Accordingly, the

present iwg¢anlske has been described with sone degree of pefidvhhkity
directed to the exenplary enbodi ments of the present invention. It should

be appreciated, though, that the present invention is defined by the
following clainms construed in |light of jtjhe prior art so that nodifications
or changes may be made to the exenplary enbodi ment of the present invention

wi t hout departi t
021 03060 18- 1 of GrPTeer VRigES et SREhndid of pREkECar e met®,  ape
. medi um r el apm Wabs or sedls doruss with ttivs datd‘@tbfagmmdummmmmmmanmmdm th
reduced m sregistration for play and storage, corrpr|5| ng: .(a) a hub

support ed b?'"f“ﬁ‘@ & sfagse&maeﬁehsatret%r%t%%ﬁttﬁjmq ec-@“%n\f‘iﬁ‘éloﬂdﬁémrredl um
+ (b) a drive hub
Sbout & w RSV amEHEId B B et AR [ ob Fafu S RO XA SRR
form a spoomediume in aplappatc@sﬁdrhdweqimntammssfa telael/wilectramstucer émioedémg t he
tape pack at a. tangenti and with, sai ack h osite first
and second @u?ﬁ'&%"eglacﬁcgaté‘ Pqurdaﬁiﬁf@Ql dafay ?f'i“l ﬁ'@ Eﬂﬂeng \&Y’ g?? n&PS%Wd
portion at n f a ;di st al
end porti onmgtéﬁttlﬁgt?%%ﬁ ere Cegﬁlg %gﬁ;‘wﬂé Cl[l)ﬁgk’hggg gégggﬁm%&gfn?haw ng
a contact sshdulddecoprderstoos that dmpand:lplelsedéscrlbedshﬁrémcmagfbe;ermbldsmnie pack;
and (d) a su nber sy por ac arm ontgct with the
first surfawgﬁ theg?ﬁp‘% JB@H'%aW %é%‘gl'cg} E\A%'%(,OH?HI% f%ﬁb?%ﬁ%@l/w" erein
sai d packi ngapédidersadls8d HendiR rﬁ&;ﬂféfgﬂfoaé WRite HAABILESH alrbadtimsauEONt act s
the first surface adjacent to the nip. 3. Apparatus according to claim1

wher ei n t heot anirarsduser fthakisofibleatodppdetn raptiarreading and oviingutlinesiongr oove

formed ther acat d bet ween. rtion oxi mal
end por { i ont 18 PraganiAaFerdon B3, shelgniaribdes e BE e B s Int &g
portion of BainfoutRed itd e friahey ef {mpl@pé%r%@ﬁbarétusp\mrﬁr%e fHch@det Mo to
claim1 wherein said packing armis resiliently biased into contact wth
the first satdpeeadfidgaifer thegapearakspert apppratus 05 thaiearibagnountetddom 5

i ncl udi ng Qner | terial operative to bias said packing arminto
cont act Wlt "ﬁ’f@sbw&’péa&ﬂace of said tape pack. 7. Apparatus according to

claimb5 includi nwit tef@fentp! thdh, Q0 FiglireVe, 4 didiram shadrepssemiativil tapent o

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

With reference to Figure 2, it should be appreciated that the winding of

a tape 14’ into a tape pack 26’ at high speeds can result in the unwanted
entrainment of air between adjacent layers of tape 14’ and the tape pack 26'.
As illustrated, the rapid advancement of tape 14’ in tape transport direction
“T” results in a converging wedge of air represented by arrows “A”. As this

wedge of air approaches nip 28 air begins to be laterally ejected at nip 28 as



WO 02/ U060 19 PCT/ US01/ 21222 8. Apparatus according to claim1l wherein said
packing armis constructed of a non-ferrous material. 9. Apparatus

accor di ngwhaek@bm 8 wherein said packing armis constructpgg hi2128€ram c
material with the contact surface being polished. 10. Apparatus according
toclaim1 including a plurality of rigid packing arns each including a
proxi mal end portion at said hub and extpending longitudinally fromsaid hub
to a distal end portion at the circunference of said tape pack, each said

packing ar %%Vdvygggg &X@%@G‘B”Wrﬁi@ﬁ% gpggangsr 4 CARbSITLd gtidd optaisur face

of said tape pac ar at us accor 0 claim wher el n sai d packi ng
. arnms are dilsqurtess entramegubetnviegnadtiadent hayers of tape pack 26’ ysacrattisg a
according to claim10 vvhe_reiE each said )Packi n ,arH1 has an arcluate

conf i gur at | @hiralike ajF bearing jhekisgseeialiopPresantdn dePHiRkmest Iayigyef

. contacts t ida%k%jrface adj acent to the nip. 13. Apparatus according to
claim12 Wnelpei n the contact surface of each said packing armhas a

| ongi t udi nal gr ooTteud, @snisdapicted iim Figuite 3o edtesda bepenpack LBeisdvaurad oried
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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
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claim 32 wherein said packing arm has ‘an arcuate configuration such that it
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longitudinal axis “L” that does not intersect the wind axis “W”. As is shown in
Figures 4-6, packing arms 43 and 47 have end portions 70 and 72 that
overlap hub 24 and end portions 74 and 76 that are secured to mounts 42
and 46. Each of the packing arms thus has a radial length and a
circumferential length relative to wind axis “W”, and it is desired that the



between the distal end portion and the proxinal end portion. 35. The
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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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relation to frame 222, In the embodiment shown in Figure 12, each of guide
arms 240 are linear plates each supported by a respective leaf spring 250.
Packing arms 240 are spaced equiangularly around wind axis W.

As noted above, the tape guide structure of the present invention may
be incorporated into a tape cartridge. With reference to Figures 13-15, then,
a tape cartridge 18 is shown to have a housing 310 formed by confronting
housing sections 312 and 314 so as to support a tape 14 as it winds and
unwinds from a tape pack 326. To this end, housing section 312 has an
access opening 313 provided so that a drive may engage a hub 324
supported in housing 310. A pair of mounting plates 344 are mounted to
each other and housing sections 312 and 314 by means of precision stand-
offs 346. Mounting plates 344 rotatably support a hub 324 for rotation in
housing 310 with plates 344 having openings 345 formed therein to receive
hub 324.

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

As an alternative to using leaf springs 350 and as is shown in Figures
16-18, the resilient biasing force may be provided by any suitable elastomeric
material, for example, a low durometer rubber. Thus, as is seen in Figures
16-18, cartridge 410 rotatably supports hub 420 that is secured between
mounting plates 444 that are similar in construction to that described with
respect to Figures 14 and 15. Mounting plates 444 have openings such as
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. plates of ceramlc material. An elastomeric material 450 is adhered to each
plate 440 and the laminated structure comprising guide 440 and elastomer
450 are retained in the position by a securing plate 480. As is shown in
these figures, the packing elements 440 have first end portions that overlap
hub 424. If desired, as is shown in Figure 17, the elastomeric material 450
may be constructed so that the polished contact surface 460 is oriented at a
small acute angle with respect to the plane that is perpendicular to the
winding axis.

Figure 19 shows yet another embodiment of the present invention.
This structure is substantially identical to that shown in Figures 1618. Here,
however, the elastomeric material 450 is replaced by a thin strip 550 of
spring material.  Strip 550 has a pair of end portions 551 that bear against
plate guide arms 540 and a central ached section 560 that bears against a
mounting plate 552. Accordingly, each spring 550 provides a resilient biasing
force maintaining contact between packing arms 540 and the tape pack.

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

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

Accordingly, the present invention has been described with some
degree of particularity directed to the exemplary embodiments of the present
invention. It should be appreciated, though, that the present invention is
defined by the following claims construed in light of the prior art so that
modifications or changes may be made to the exemplary embodiment of the
present invention without departing from the inventive concepts contained
herein.
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1. Apparatus operative to wind a tape medium relative to a frame
structure where the tape medium is wound with reduced misregistration for
play and storage, comprising:

(@) a hub supported by the frame and operative to wrappingly
receive the tape medium;

(b)  a drive operative to engage said hub and to rotatably drive said
hub about a wind axis whereby a length of the tape medium is wound

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

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

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

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

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

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

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

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

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



1 10b!!SB10%& ()- YAgl0%E& ()- @10%& ()- 1gl0%é& ()- @Y

109%0& () --2z10%& ()- XGGH@HAHBHCHOHRH- @ 1 10b! 109%& ()- 109%& ()- 10b 10b
10bS: 10%0% o(0hr0s06®9910%& () - ! S610%b& () - RHaHH, | ol | 37?2~ p@dso1/21222
10b9S10%& ()- 'h Y ' 10%b& ()-3Y ' 1098& ()-3z10%¢& ()-! @, 10%bé& ()-
"s10%& () - JLIVIJIK] KdE~_ @ 1 10bS@ 10%& () -, f TLO%&' () -

SMLO%E! () -, z10%E& () - SLO%WE& ()-S- 10% () -] KhKKKL' LI LdE~_@& 1

10b, %g10%& ()- f&$10%& ()-, " gl0%e& ()-f

Eé%/‘lgg 8 ngigo g 81\%@@% /d()%ﬁ %W&% @ejrei?xogz'aiﬁyﬁé@king arm is
. ) 910%¢& () ednstARickof A ndriMNehiiiOM AT D 1 10b 10b

9. Apparatus according to claim 8 wherein said packing arm is
constructed of a ceramic material with the contact surface being polished.

10. Apparatus according to claim 1 including a plurality of rigid
packing arms each including a proximal end portion at said hub and
extending longitudinally from said hub to a distal end portion at the
circumference of said tape pack, each said packing arm having a contact
surface operative to contact the first surface of said tape pack

11.  Apparatus according to claim 10 wherein said packing arms are
disposed equiangularly about the wind axis.

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

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

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

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

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

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

18.  Apparatus according to claim 1 including a pair of rigid packing
arms disposed in opposed relationship to each other, each packing arm
including a proximal end portion ét said hub and extending longitudinally from
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with the first and second surfaces of said tape pack.

19. A tape reel assembly adapted to be mounted to and demounted
from a tape drive apparatus for winding a tape medium therein where the
tape medium is wound with reduced misregistration for play and storage,
comprising:

(a) ahousing;

(b) a hub rotatably disposed in said housing and operative to
wrappingly receive the tape medium thereon to form a spool-ike tape pack
with a portion of the tape medium entering the tape pack at a tangential nip,
said tape pack having opposite first and second surfaces; and

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

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

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

22. A 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 is resiliently biased into contact with the first surface of said tape
pack.
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25. A tape reel assembly according to claim 23 including a leaf
spring operative to bias said packing arm into contact with the first surface of
said tape pack. .

26. A tape ree!l assembly according to claim 19 wherein said
packing arm is constructed of a non-ferrous material.

27. A tape reel assembly according to claim 19 wherein said
packing arm is constructed of a ceramic material with the contact surface
being polished.

28. A tape reel assembly according to claim 19 including a plurality
of rigid packing arms each including a proximal end portion at said hub and
extending from said hub to a distal end portion at the circumference of said
tape pack, each said packing arm having a contact surface operative to
contact the first surface of said tape pack.

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

30. A tape reel assembly according to claim 19 including a pair of

rigid packing arms disposed in opposed relationship to each other, each .

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

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

32. In a tape drive system having a frame, a read/write head
disposed on said frame, first and second winding members each disposed on
said frame and adapted so that a tape medium may be selectively wound
thereon and unwound therefrom to form a respective tape pack, a tape
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outer edge of at least one of said winding members and extending from the
outer edge to a distal end portion at the circumference of said tape pack, said
packing arm having a contact surface operative to contact the first surface of
a respective tape pack, and a support member supporting said packing arm
in contact with the first surface of the respective tape pack.
33. The improvement according to claim 32 wherein said packing
arm has an arcuate configuration such that it always contacts the first surface
adjacent to the nip.
34. Apparatus according to claim 32 wherein the contact surface of
said packing arm has a longitudinal groove formed therein and located
between the distal end portion and the proximal end portion.
35. The improvement according to claim 32 including a plurality of
rigid packing arms each including a proximal end portion at said hub and
extending longitudinally from said hub to a distal end portion at the
circumference of said tape pack, each said packing arm having a contact
surface operative to contact the first surface of said tape pack
36. The improvement according to claim 35 wherein said packing
arms are disposed equiangularly about the wind axis.
37.  The improvement according to claim 32 including a pair of rigid
packing arms disposed in opposed relationship to each other, each packing
arm including a proximal end portion at said hub and extending longitudinally
from said hub to a distal end portion at the circumference of said tape pack, a
first one of said packing arms having a contact surface operative to contact
the first surface of said tape pack and a second one of said packing arms
having a contact surface operative to contact the second surface of said tape
pack.
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) edge of its respective said winding member and extending from the outer
edge to a distal end portion at the circumference of its respective said tape
pack, said packing arm having a contact surface operative to contact the first
surface of its respective tape pack.



