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' BACKGROUND OF THE INVENTION

The advent of the information age has seen an exponential growth in the
accumulation and storage of data both for on-line usage as well as for archival
purposes. In the early days of the computer, before the advent of magnetic
disk and optical storage assemblies, data was typically stored on magnetic
'tapes, such as reel-to-reel tapes and later casseties. In a magnetic tape
storage device, a magnetic coil is used as a transducer to imprint data
magnetically on a moving band of magnetic film; thereafter, when the film is

advanced across the transducer, the data may be read and re-input into the

processor. Magnetic tape has an advantage in that it is relatively low cost and
can be erased and rewritten many times, In addifion to the medium of
) magnetic tape, other tape storage media have been developed or are possible.
For example, laser written optical tapes may be employed in an effort to
increase the density of data stored on the medium. |
Magnetic tape is stil a highly desirable format for archiving data where
the ability to rapidly access the data is of less significance and cost is of
concem. The accessibility of data is a function of two variables, the density of
storage and the speed at which the tape medium may be transported across
and accurately read by the transducer. Here, also, it is important that a lateral
edge of the tape be properly registered along a reference plane, called the
datum, so that the data may be accurately interpfeted.
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tape during transport and to hold a lateral edge thereof against the datum.
Contact of the tape medium with the mechanical parts of the apparatus should
be minimized, however, since physical contact between the tape and a
mechanical part can céuse abrasion of the tape surface or otherwise damage
the tape. The elimination of contact is especially important where the tape is
under a load at the place of contact. Such abrasions or damage can violate the
integrity of the data stored thereon and can sometimes damage parts of the
\) drive mechanism. Thus, it is common to employ a plurality of air bearings' in

order to support the tape in order to reduce or eliminate friction and contact.

A typical air bearing is in the form of a plenum chamber that has a
polished metal bearing surface through which a plurality of ports are drilled.
These ports, which are typically on the order of .006 to .020 inches in diameter,
extend as a matrix over the bearing surface and communicate with the interior
of the plenum. The plenum may be then pressurized with air which escapes

through the ports thereby providing jets of air which form an air cushion to
support the tape medium as it travels across the bearing surface. While this

type of air bearing is functional, it is not without its disadvantages. First, the
manufacture of such air-bearings is quite expensive since each of the bearing

surface ports is individually drilled. Thus, for exampie, over a surface area of

\) _ 1.5 10 3.0 square inches, it is not uncommon to drill 50 to 200 individual ports
having this extremely small diameter. Not only is such drilling time consuming,
the exiremely small size of the drill bits lead to breakage of the bits.
Accordingly, there is a relatively high scrap rate for the air bearings since a
broken drill bit may become lodged in a port during the drilling process..

Even where a successful air bearing is formed of this type, it has a
relatively limited openness since only approximately 0.1% of the surface is
open due to the ports. Therefore, in order to provide sufficient air cushioning
force, to reéist the tension on the tape as it is transported, the plenum
chambers must be maintained at a sufficient pressure, typically on the order of




THERECOF FI ELD OF THE | NVENTI ON The present invention is generally directed
to tape transport apparatus of the type enployed in the data7gpotdgd

i ndustry. More particularly, however, the present invention is directed to
air bearings used with such tape transport apparatus which are operative

t0 support v §dgsON @ cushion of air as it is transpordggsbdpspygh the
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substantial improvement over drilled polfished metal air bearings, the
construction described therein had some fabrication disadvantages due to
the need to seal the porous material at areas where air flow is not desired.
Moreover, the mounting of the porous bearing in the metal housing creates
some difficulties in mass production. Finally, like other air bearings of the
drilled, polished metal type, this air bearing had undesirable variations in the
P wrap angle for a tape moving off of the portion of the air bearing remote from
KJ} the recording head and onto a respective take-up or supply reel. This
variable wrap angle was known to be a lesser problem for non-air bearing
transportation systems utilizing small diameter rollers. These systems,
though, have a substantial disadvantage in that the inertia of the rollers are a
limiting factor in the rapid acceleration and deceleration of the tape medium;
in addition, there is the likelihood of more contact between the tape and the
transport rollers.
As noted above, it is also necessary that one lateral edge of the tape be
held against the datum so that data may be accurately read or written by the
transducer. In the past, this technique has been accomplished by the use of a




Contact of the tape nmediumw th the nechanical parts of the apparatus
should be mnimzed, however, since physical contact betweeld?t#pel 200de and
a nechanical part can cause abrasion of the tape surface or otherw se
damage the tape. The elimnation of contact is especially inportant where
the tape | ¥OURYEE a | oad at the place of contact. SuchPEBUSEN2543 or damage
can violate the integrity of the data stored thereon and can soneti nes
damage parts of the drive nechanism Thus, it is comon to enploy a
plurality of air bearings in order to support the tape in order to reduce
or elimnate friction and contact. A4ypical air bearing is in the form of
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wrapped region, the pressurized air can escape only at the tape edges. At
the departure locations, pressurized air will escape as well. Since there is a
loss of sup;iort from the air film at these locations as the positive pressure
reduces to ambient, tape debris can often accumulate and possibly damage
the recording medium. Such debris may also clog the pores of the traditional
' \) drilled air bearing. Such problems are exacerbated by the rapid
advancement of the tape off of the bearing as the moving tape drags the air
forming the cushion off of the bearing surface.

Accordingly, there remains a need for improved tape transport
apparatus and, more parﬁcuiariy, for improved air bearings which can support a
tape medium during rapid transport through such an apparatus. There is also a
need for air bearings that eliminate the disadvantages attendant the individual
drilling of ports through the bearing surface in order to provide air jets to form
an air cushion that supports the tape. The present invention is directed to
meeting these needs,




In U S. Patent No. 5,777,823 issued 7 July 1998 to Gavit, one of the
inventors of the present invention, a tape transport. apparatidg\piris2004
described. The transport in the '823 Patent uses an air bearing nenber
which has at |east a portion of whichbis fabricated out of a porous
material that allows pressurized air to pass therethrough to produce a
rel ati vBUMMARY OFTHESMVERTION air on which a tape nmay ride. As descri bed
in the '823 Patent, the air bearing was forned as a housing having an air
inlet adapted to be connected to an air source. The housing and the air
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fabricating porous air bearings which method is simple and economical.

Still a further object of the present invention is to provide a method of manufacturing porous
air bearings that provides a simplifiesealing technique for surfaces through which air is not
desired to pass.

In accordance to a first aspect of the invention, there is provided an air bearing system and a

"'\!) tape transport apparatus utilizing such air bearing system is provided. The air bearing system
is adapted to support a tape on a cushion of air as the tape is transported in a transport
direction thereacross. In its broad form, the air bearing system includes a air bearing member
that has an air bearing surface with a first surface portion and a second surface portion
oriented relative to one another in the transported direction. A source of pressurized air
communicates with the air bearing member. The air bearing member is constructed such that
air escapes through the first surface portion at a greater pressure thén air that escapes
through the second surface portion. |




whi ch bear against a second |ateral side edge of the tape, opposite the
first lateral edge which is to be held against the datum W&7IAprit AP
techni que of physically biasing the tape agai nst the datum has been
successful, it still leads to undesir@&d contact of the tape mediumas it
is transported at high speeds across the air bearing. This can cause
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t ransport aratus and, nore particularly, for inproved air ari ngs
whi ch c%’l‘fj‘é’%lg lylng ﬂﬁ%ﬁ%""ﬁ‘ééPﬁ%‘ﬁ?ﬂﬂ'% rapi d transport through such an
apparatus. There is also a need for air bearings that elimnate the
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an air bearing member including an air bearing surface having a first surface portion and a

second surface portion and including a rib disposed a{t one end of said air bearing surface

and extending transversely thereacross, said rib extending upwardly from the bearing

surface and operative to resist flow of air thereacross as the tape moves thereover; and

a source of pressurized air communicating with said air bearing member, said air bearing
member constructed such that air escapes through the first surface portion Is at a greater
' ) flow rate than air that escapes from the second surface portion.

The air bearing system according to one embodiment of the invention includes a plenum
associated with the air bearing member with this plenum being in communication with the
source of pressurized air. The air bearing member then has a wall with one surface thereof
influid communication with the plenum and an opposite surface thereof defining the air
bearing surface. This wall is fabricated out of a porous material. A first portion of the wall
underlying the first surface portion of the bearing member is thinner than a second portion of
the wall underlying the second surface portion. Preferably the first surface portion is formed

at a first radius of curvature and the second surface portion is formed at a second radius of




i nproved air bearings therefore which air bearings are constructed to
provide an air cushion that supports a taped medi um during € &msib2iod.
Anot her object of the present invention is to provide an air bearing that
reduces problenms associated with vari®nce of the wap angle of the tape
near the supply cartridge and near the take-up reel. Still another object
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bear i ngvitheh®eecdnaqliendinng an air bearing surface having a first surface

portion and a second surface portion; (b) a source of pressurized air
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across the rib as the tape moves thereover. These ribs may have an upper curved surface or

a




said source of pressurized air, and wherein said air bearing nenber has a
wall with one surface thereof in fluid communication with saidppl#&tdm and
wi th an opposite surface thereof defining the air bearing surface, said
wal | being fabricated out of a porous material, a first portion of said
wai f under Widhglé¢the first surface portion being thinner PEWE343kCcoNnd
portion of said wall underlying the second surface portion. In accordance
to a third aspect of the invention, there is provided an air bearing system
adapted for use on a tape transport paratus to support a tape on a
cushion of air as said tape is trans orted in a transport direction

t her eacr oss rising. .an beay i menber including an air bearing
sur f ace havF'ﬁtgsgpaf:?’r‘g@ggﬁrlg%}eWrWP endn 81they KYSR SYEl T aCtASr ti on and
i ncl udi ng adamb tdlpsqmsméabetgeom pacrag offaif ircds’ thbﬁtgﬁé Bevariebé apR  and

ing upwardly fromthe

extending tr e t hereacross, said rib exten

beari ng su?ﬁ%t@'ﬁ fi%& %pbéalaﬁ?q 4°8 resist flow of air thereacross as the

t ape noves t her dﬁmrebveral‘né ar saaxmge @fth@rpegg\‘guf inestichl NclHaaTELAAGRL | Eg \r/1v| th _
Zglcgpglsrthroca %@Ug %f%g??qui e® ar!%&irﬁtﬁgrtbﬁédggc??&é%?a%teﬁﬂé\%u?atte ? Laﬁ] r
air that esdaﬂpesfabeamarleetedenomdiamm froare pran td Qafaﬂ&'!htb fHe' tr&@é}foﬂng system
according t e ention includes associ at ed
W tn the s dreadnRRRE AEEY oad FrleG¥ T biited At 7B Rl Bk on w ¢
the " sour cere@Peqiﬁ@mmzmdaca with Tiisearagle bbiegwithth areamigerof 7oedaghae a wal | with
ourtace thelelF! Sighty; B thdh SRR LS hutlotebnt 36odk E8HThr B ™ ar | ot e
out of a po@%ﬂ!i%esrraterlal A first portion of the wall underlying the first
surface portion r cond portion of
the wall underl J:E%dfrg%rﬂgg{:eg gﬁrgﬁggghlégé '?+ %ﬂ‘%‘ﬁ %Sglp%%pqrﬁ 5first
surface porfabiansporisrandepe i aataper diver id 2 usversibteu traasporke diexdionhe second

surface porpdiBen & shigpiPRet) ahd & fﬁ?ﬂﬁ%ﬂ s, Péco?Jng?ﬂééé ?QGO\%Pga curvature

that is Iar er than the first curvature Isresults in an
arcuat e ai rif¥SEPT APPamiyst Nedes 4 finghgir bagring merdbersdisposedr emtonee. The first

surface porgdreporieide st Wréﬁdrn@%@xéﬁ%eé%oﬂé eﬁregégﬁa Herdis While the

second surf &I‘tl on can extend al so ees of arc.
Al ternativ §P°SE ONATPGE HANFRPTEAD 6F theatreoritigutrads dpanhaefehe ifirtt and second
pl enums wi tathdtdfeeond Blf abarmgeﬁémbéleltﬁ& nSimasd & e b@%ﬁﬁq]é’urfa'cé Sﬁta\é;ﬁgr face

portion and a f r{x? @r Bum b assom ated wt e secon urface
portion, THeMEf pagiond rﬁ? ofigfvatereslapaipd peximale ta e vi di ng wal |
of porous mesmctiad swplytehﬁrttalae 6;b f@fﬁar&%&é‘&n@fsu%@w@ﬁ%éﬂ ht FBY be
directly %nnra]c to the f | idB %/ ir at the first pressure
With the sagsp Iys curygire locate roxlma e to the reco ding head. The first

radius of curvature is smailer then the second radius of curvature. Each of
\ ) ' the air bearing members are constructed so that air will pass through the first

and second surface portions to produce of cushion of air on which the tape

may ride. A source of pressurized air is in communication with the first and

second air bearing members with the first and second air bearing members

constructed such that air escapes through the first surface portion at a

greater pressure than air that escapes through the second surface portion.

These and other objects of the present invention will become more

readily appreciated and understood from a consideration of the following

detailed description of the exemplary embodiment of the present invention

when taken together with the accompanying drawings, in which:




bei ng pressurized by air passing fromthe first plenuminto the second

pl enum t hrough the dividing wall. This dividing wall is fab2idariezDdf a
porous nmaterial selected froma group consisting of ceramcs, nmetals and
conposite materials. Alternatively, separate and distinct first and second
pl enums maYOP&3PAdbvi ded with the source of pressurized RFTUSHEFIHI ng
distinct first and second air supplies having different pressures so that
one air supply is influid communication with the first plenumand a second
air supply is in fluid conmunication _with the second plenum The air

beari ngs according to the invention n%y include a rib disposed at one or

both ends of the air i . i ds transversely across
the air bearing surfac?@ﬁgl&éié@hzm%bwége air bearing surface
sel ected di st ancEigire brislersimplifieeistos tpldn esiwvadf Atdpe ﬁ&’fs@%&ddﬂpﬁra}tusb as t h627

t ape noves an u urved surface or a
April 2004 %8@%?%@&%&-%?{%@9%%%8&%pgﬁsegﬁ %T&'BP with the fatter
'beidnghpr Sf err ediFleeeﬁ tSMpeEspemﬂve vmmhhdwmg; anGiir Mrmd?af&?:?m%pb %\éent | eakage
and the dra [ ces.onto and off of the air '
beari ng sur rasg% erﬁ%?@o%%@"ﬁ%ﬁ ﬁgepxg%'aeﬂ W&%St&" the present invention

i ncl ude a dat umFigeree is perersiacstioral dewitalkenambgut iihes S48 bﬁléagurb@.r first lateral

edge of the tapes; JrBQl is 48 Je?:ﬁrfha'l §|e\9l_%lgewa%%H{ Iﬂ'lggr dzgé gw&%ﬂe that is

parallel to the t ansport iTec surface is
oriented at | ar ddgweubeisangfrontyiview in eslpeation t shawimg datfirsh Bliermatsi th this

angl e bei nger\“/bérﬁlhfénﬁoﬁﬁ%@béﬁnné% ‘g&?ihgggmg p?%JeHﬁwéljutlo%ht ly less than 90

/grees but preferably about rees he present invention
o is direct ec!:*@t(ie&'% aﬁéosﬁrséﬁ%%@lvle‘a@@nabusthﬂeh@tﬁ ofEigepdrts a tape in a.

Lape drive In 3 FGUETS idlacoikasanphy dbEeCHIAN 0 DAAIECH Siiapky el and a

take up reel across a recording ratus

i ncl udes a $4°PB¢ eaeempﬁ?éﬁrqufﬁ%e@ Wﬁob@@]"ﬂgnuwhe acegrdingpior thesi de of the
recordi ng hgasermmlentisrecond ai r beari ng nenber di sposed on anot her
transport side ?:f t he recordi ng head. Each of the first and second air
bearing nenber s 1HER § r'&laﬂdé@'%ﬁ?dap?rsl%@ﬁ'ﬂ? ndew off heeain hgariog unitf i r st

portion foramedrdiig @ d third exémplabSerfboditemal dh Qir RaARE deddr@xy BRhe to the
present invention;
Figure 9 is a top plan view showing the porous air bearing body
according to the third alternafive embodiment of the present invention shown
in Figure 8;
Figure 10 is a top plan view, similar to Figure 9, showing the
assembled air bearing unit of Figure 8;
) Figure 11 is a cross-sectional view taken about lines 11-11 of Figure
- 10
Figure 12(a) is a diagrammatic view in cross-section, showing the
relative angle of the air bearing surface to the datum along with the drilf angle
of the air supply bores according to the present invention;
Figure 12(b) is a cross-sectional view, similar to Figure 12(a), showing

a first alternative drilfing of the air supply bore according to the present
invention;




respective supply and take up reels and a second surface portion forned at
a second radius curvature |ocated proximte to the recordi ng?Read2008he
first radius of curvature is snmaller then the second radius of curvature.
Each of the air bearing nenbers are constructed so that air wll pass

t hrough t h®GWREE and second surface portions to produdETaBI%A34Ai on of air
on which the tape may ride. A source of pressurized air is in

comuni cation with the first and second air bearing nmenbers with the first
and second air bearing nenbers constructed such that air escapes through
the first surface portion at a great%r pressure than air that escapes

t hrough the secg'r_.ld SU{%CB ortion. These and ot her_objects of the present
i nvention will bd8Yfe'qibr B 3 CERSgiSeGtions) view, Sirakprdadrigwas ri&@oand rom a

consi der at i ap(byf shidwing @l aond Gltefirlivd lapdngahent ot iManaiPsuphig H¥&! ary
enbodi ment of the rlgsent e:R,ﬂ.ventj on when taken together Wth the
acconpanyi n§CEHFUGT FRye PrepeRRTYeNtoD Apri| 2004 WO 01/ 31648 PCTI US99/ 25421 8

BRI EF DESCRI PTI Ghge 1Bl iDRAcrdENEStbhaWidy, lsifBardtoSiglrbs ficgg.1o@, Pl an vi ew
of a tape tgﬁms ortéﬁglpaf.at us o I n org r at i,gg{the | nproved air bearings of
the present *THVentl SH=NEIGFEguraton, g@'ﬁsﬁﬁ’ APDEDIPe RESHERR ARy then ai r
beari ng accprdemgntentian; first exenpl ary enbodi nent of the present

i nvention; Figur [ ss-sectional. view take bout |ines 3-3 of
Figure 2; Fi gunggL&ei 1:3@ ng %sé'—aggagfrp%ﬁaf"e\‘?i glowing o e%gﬁtsqgl Ab& 4-4 of
Figure 2; dénpanuee Beatondrdm amtir beanmg avcetdingtoithe padraabisng Figlirer st al ternate
enbodi nent . al L ' andi 0 the present inventign, Figure 6
s, a cross-is)ée(gfir;go%a I&QPISQ{VI\T}I %]%k\g%&a%’gw%l f}'ﬁegu gg@erorrlb ECGR 5195{,0 igure 7 is a

€r0ss- sect i pragntinventiorsiandl ar to Figure 4, showing a second exenplary
Floure 8 i s an Gilodon jsor ity aRE Ot Sbvii b BRRT AU accor di ng
to a third dxaaorangtoghe stisaplinvestioan air bearing according to the present
i nvention;  Fi gyEpAR EPDESERAIPRDN 0K TR EXENPRARY EuBOIMENYST Pearing body
The present invention is broadly directed to a tape transport apparatus
used in the data storage industry. This tape transport apparatus is operative
to transport the tape medium in a transport direction across a read/write
transducer in order to either place or access data on a medium, such as a
magnetic tape. While the present invention is described specifically with
respect to magnetic tape media, it should be understood that the principles
described herein may be employed with other tape media without restriction.
Moreover, while the term “read/write transducer’ or “recording head” is used,
P ) ~ the same may refer to a write transducer, a read transducer or a transducer
that is able to perform both reading and writing functions.
The present invention is particularly directed, however, to an air
bearing unit that is connectable to a pressurized air source in order to provide
a cushion of air along the bearing surface so that the tape medium may be
supported on the cushion of air as it moves in the transport direction. An
important aspect of this air bearing is that it employs a dual radius so as to
accommodate departure variance angle of the tapé medium that occurs
when a supply or take-up reel is either at an exireme “near empty” condition
or an extreme “near full” condition.




according to the third alternative enbodi nent of the present invention
shown in Figure 8, Figure 10 is a .top plan view, simlar t@7FApglEed4,
showi ng the assenbled air bearing unit of Figure 8, Figure 11 is a
cross-sectional view taken about lines 11-11 of Figure 10; Figure 12(a) is
a di agr ammYQ 813}648w i n cross-section, showi ng the rel at PGREUSHGS of t he
air bearing surface to the datumalong with the drill angle of the air
supply bores according to the present invention; Figure 12(b) is a
cross-sectional view, simlar to Figure 12(a), showing a first alternative
drilling of the air supply bore accor'® ng to the present invention; 27

April 2004 WO O 648 PCT/ TJS99/ 25421 9 Figure 12(c) is a cross-sectional
view, simlar té‘;‘lg—ql‘dﬁ é%"%Q}QT’ E’nég”rﬂt'b‘ﬁ maﬁrﬁﬂ/\ﬁ%&@% dcdiagramatfi@r nat i ve

arr angement represdmativertasal rahspoltparat@s ¢0ikkiut@s O rdaafvrite @8AEdudspvVeNt i on;

Fi gure 12(dé IS a cc{oss-siectlﬁqal Vi ew, sLm lar to Figures 12(a)-12(c),
showi ng an aft2PAEIQIPSURBY Fee] Ui at 1ae- 1t reeh e ang adnmipr %’Vﬁoﬁes‘wﬁt@&ordi ng to
the presenti8iimeperatinto th?rgpore_al&ﬂ?ko i;ﬁa@e@r@ﬂ%aﬁﬁgi&iﬁ\ﬁg m}e@v{%§hp'yvi ng Lhe

t ape sag at par tion froman ajr aring. according to the
prior arts; T%%%ﬁég s&ééo%sedﬁgo%& "Eﬂvﬁa\eﬁﬂ)ﬂgf’?%"w Cgh%bﬁd"?% FRrigger rib
accor dihng. t pait hef gir dxearings referdndorzd, amb_cﬁb@ﬂrmo?(m&,mugmﬂ Helg@r anmati c

vi ew showi n . Ve, | roori cordjng to the present

i nvention. - %@%?@%BQ%E% g‘f%ﬁ#‘:&%f—‘ts@@ﬁgﬁ%ﬁ? Eﬂ?l\%ﬁﬁ@?z he present
i nventi on i esbedivdlyybylcoretite @6 od 28t Aresdurar@pexrt baphatyaypskndwged i n the
dat a storagﬁeth?gHz&{%gYié}ﬁ#ﬁhetsggflehraﬂqgwé%ﬂs?%@ar atus is operative to

transport t . ! ransp tion across a read/wite
transducer in orAllitst tepregsentative pir heearing 22 scahwendaFigures 2-4ndtishouid such as a

Tehek: o Byl b B gy ) B0 RUCSEIIY A 1Y e

' substantially a mirror image of air bearing 22, although it need not be such to

implement the teachings of this invention. Thus, a description only of air

bearing 22 is provided for simplicity. As is shown, then, in Figures 2-4, air

bearing 22 includes an air bearing member in the form of a porous body 31

that has an upper wall 32 formed at a thickness “t;" and provides an upper air

bearing surface 34 that includes a first surface portion 36 and a second

surface portion 38. Porous body 31 includes a pair of sidewalls 42 and 44

that each downwardly depend from upper wall 32 at approximately a right

angle thereto. A datum plate 40 is mounted to wall 42 and provides a datum

41 that projects upwardly to have a datum face 46 against which a first lateral

\) edge 48 of tape 20 is to be guided. Datum wall 46 is oriented in a datum
plane “D",

Porous body 31 is constructed of of any suitable porous material

including, for example, ceramics, metals and composites, so long as the

material is sufficiently open to permif passage of air in a quantity and at a

flow rate that is able to create the air cushion. It is preferred that the porous

material be in the range of between .01 and .06 in%sec/in®/per PSl/in. This

porous material may be sintered or non-sintered, depending upon its

composition, and likewise may be impregnated with a selected adhesive to

controt porosity. Where metal is used, it should be non-magnetic if it is




descri bed herein may be enployed with other tape nmedia w thout restriction.
Moreover, while the term"read/wite transducer" or "recordi g Areibd004 s
used, the same nmay refer to a wite transducer, a read transducer or a
transducer that is able to performboth reading and witing functions. The
present inwamismagis particularly directed, however, topafugénsspearing
unit that is connectable to a pressurized air source in order to provide a
cushion of air along the bearing surface so that the tape nedium may be
supported on the cushion of air as it noves in the transport direction. An
| nportant aspect of this air bearingfits that it enploys a dual radius so as
to acconmmpdate departure variance angle of the tape nediumthat occurs
whe 3 a supplintensiedifakesamitty magnétis tapd imedlaialt'rhérpr@fétré@ ﬁBrou@@s@eEteﬁﬁnﬁ y" /
condi tion t s . r - conditi 2004 WO 01/ 31648
PCT/ US99/ 25%9lﬁiqBﬁé\Vsﬁlﬁg?rael?@r?%n%gew%ﬁee Aot g° rﬁhﬂgmﬂ&@? FPRESIYHLOkee that a
di agram of #ree gprieeloning fov éwe apes tities Puturh piqipA0A$ prefdrablyieimites a
read/ wite pply reel 14, a take-up reel 16

of BRIkt Eiimig etor ch &6 Y,

and a notor ive to transport a tape 20 in a -
reversi bl e tape At LbaphRd spppddracket 50 Eagpeurq to air bepiy tnechtj‘er Qm rmverrent

across trangysker sdRad% IBﬁgr“ﬁlaféf péioP 85 oridhte g %?lfgeﬁg' lﬁﬂ%{ %su?ce 30 is

descri bed nore thoroug ressuri ze

suppl i ed toS*Q?wafbe%?rmb and greiflepplate pastiqre@4 priwited abyngmde]dldietvm!l% and 28.
Air source g4

pressurl zed alLﬁ&BB?ﬁiﬁ%@g% gi@Shdﬁr ese e@év{ds\g%ﬁe%u? %"?'ng 22 is
sfb;)m in Flw&eaﬂngsuﬁqce%ﬁﬂﬁpfﬂﬁ@ iﬁw@m‘@% tesgectivaly seaithbepposig 24, in this
fir st exenpémisyof iftpediimesd,, is substantially a mirror image of air bearing
22, although it need not be such to inplenent the teachings of this

i nventi on. Thus ASdS §aQup inbFigeie brirajoust badyr31 plcair DWI@ZQ icldey aded f or

SEMpLi Ci . bl Walp BOWthictt B8PendsidiIy R woBht wal? 837 dftPyigni Nl udes an
air bearing orm of a porous é‘ hat "has an upper wal l

32 forned a?"t%rqg'h?%ﬂ%t?g’ agress é’ﬁﬂ”e;ﬁ”o?/'idﬂ‘é@"saﬁztﬁﬂs’eﬁ‘lal ft shewdet bag surface 34

t hat i ncl udesiesstéod that tmmréram mebh@ibﬁtﬁe%ﬂéln& o?SBr%ﬂS' boéyﬁéi @ftgaportion 38.
2 each downwardly

Por ous bodym% | rb(r:‘\],\gélers‘ o of sidewalls 4

depen d from EPF! Ahd 3 {: %H?Wﬁgt dfigregver; Ibﬁfﬂould be understood
that upper wall 32, sidewalls 42 and 44 and barrier wail 56 are preferably
integrally formed as a single piece of porous material. As noted above, this
material allows pressurized air in plenum 58 and 60 to pass through upper
wall 32 and out of bearing suriace 34 in order to produce a cushion of air that
supports tape 20 above- air bearing surface 34 at a flying height “h* (Figure

B 3). Typically, this flying height is desired to be on the order of .001-.004

\) inches.

In order to seal sidewalls 42 and 44 against leakage of pressurized air,

a suitable coating 62 is provided completely around the exterior of air bearing |
member 22 except along air bearing surface 34. This can be accomplished
by entirely coating a molded air bearing member 22 with a suitable material,
such as paint, epoxy or other suitable sealing fitm. Such film may be applied
by techniques known in the art, for example, by a spray method or vacuum
vapor deposition. This coating is then removed, either-by self-suitable solvent
or by machining along air bearing surface 34.




angle thereto. A datum plate 40 is nounted to wall 42 and provides a datum
41 that projects upwardly to have a datum face 46 agai nst whi2Zéhpal 300dst

| ateral edge 48 of tape 20 is to be guided. Datumwall 46 is oriented in a
datum plane "D'. Porous body 31 is constructed of of any suitable porous
material POWGH*hg, for exanple, ceranmics, netals and FERESEN2648E, so | ong
as the material is sufficiently open to permt passage of air in a
guantity and at a flowrate that is able to create.the air cushion. It is
preferred that the porous naterial be in the range of between .01 and .06
in3/sec/in2/per PSI/in. This porous Hat eri al may be sintered or

non- si nt er ed, dePen ing upon its caonposition, and |ikew se nay be

i mpr egnat ed wi t h'™HO'SES &c’f‘ epusg i dnigdirgt gnd sgepndaplemen® 68 epd 60nside netal is

used, it shqudte cher beRKSEEE Mdinidd dehelaly AdshARIH Lid@R9fa4 %\9,%(3(?&648
PCT/ US99/ 254&1 11 | nte?ded for_use with magnetic taﬂpe medi a. The preferred
porous mat erTalPTFENCR P HOGHIh 251t 15 nt eRpRRRY 42 seal plate 64 R08INsS t hat

having a corspiesialli 0 o$idet blae 6@as tsrodlistvih EOnibPR & Itha ﬁ'iagi . Datum
uch as

pl ate 40 is ferably formed of a solid ceramc material, ) :
~alunina. An cﬁﬁﬁ%ci%cgg) éL?BBglFT'E SHP%@E&P”@W g@ naled, pleve; withi thisireadeihg nenber
22.  Bracketcoffnunicatiag Mdthethe mboaice @ @TédsaizdBaipBoentipgleaddBRotivs | over edges
ortign 64 oriented al ongsi de side

of sidewal l;s: 44, a side.plate Or 1§ \

wal | 44. L(lgig\fgﬁ%p a éca;}'gﬁ{m@na%gp?r%rpgagéﬁ%@g‘ inPanipra in Rigue@.amils general |y
paral | el t opeiing b8andaglirguthfaugh sitbwalind 9 taeair 2anads dto pRsrRARFt i vel y seal
the oppositgg ends of air bearing 22. As is shown in Figure 4, porous body
3%, of air bearing 22 includes a barrier wall 56 which depends downwardly
fr)om upper wal | Bwgrosm 2ot furotioe rud hacriemiait 86 Yanaiods be hasregery si dewal | s

oo o PR, Ak RAGE 3 RSt il s BEBBHE' 7 h oo
Mor eover, i {0 Bifimiza the deparure tvedancet dngle ofplape 20adtith@2ndsiotiese! bis 42 and 44
or ous. mat oL ar0s 22 AP 5t BRnedt W s Bbi b aR BB B A e e i 1
pl enum 58 ai@ "88PacHvelns ThatHs.dligideaipgsthat thaldres88f ainbearings @2 dnd@4i ng sur f ace
34 in order|obgteBptxMate @'Y QppRf ardi traké-natreels be as small a radius of

curvature as possible. Thus, air bearings 22 and 24 are provided with an air

bearing surface 34 that has a first surface portion 36 formed at a relatively

small radius of curvature “ry" in the region proximate to the supply and take-

up reeis and with a second surface portion 38 formed at a larger radius of

curvatu_re “rz" that terminates adjacent transducer 12. Thus, as is shown in
Figure 4, air bearing surface portion 36 is formed at a radius of curvature “f"
) ' that is approximately 0.5 inch (1.27 cm) with this curvature extending for

approximately 45° of arc. Second air bearing surface portion 38 is formed at

a radius of curvature of “r,” that is approximately 2.0 inches (5.08cm) and

that also extends for approximately 45° of arc.




supports tape 20 above. air bearing surface 34 at a flying height "h"
(Figure 3). Typically, this flying height is desired to be &7 Aie2@tder of
.001-.004 inches. In order to seal sidewalls 42 and 44 agai nst | eakage of
pressurized air,. a suitable coating 62 is provided conpletely around the
exterior ofodisehearing nenber 22 except along air beapipgspyihace 34.
This can be acconplished by entirely coating a nolded air %earing menber
22 with a suitable material, such as paint, epoxy or other suitable
sealing film Such filmmay be applied by techniques known in the art, for
exanple, by a spray nethod or vacuumi{z/apor deposition. This coating is
then renoved, either by self-suitable solvent or by nmachining along air
bearing surface 34. 27 April 2004 WD 01/31648 12 PCT(US99/ 25421 In order to
i ntroduce air inhﬁ f%éﬁtta$d|$ cond plenuns 58 and 60, side plate 64 of
bracket 50 is nmounted gendrd'Y Per HOdaIsiRPe nthal drwal matesiab gl uniig@ t o  t he
presence of poomsity g Giformtthicknae] te gewSehiatadterisies | of PAiRtfolidh agi nst

sidewal | 44. S de. A4 is provided with a nipple 66 thai nmay be
b oyl g

connected to a EYIRGui t 26, noted above, with this conduit

. comunicating wth the source of pressurized air 30. Nipple 66 also is in
fluid comuhipcag k ark pitax an o@eni ng 68 shown in phantomin Figure 3, with
opening 68 & i'dewal | 44 so that air can pass into plenum
58. The purpose and function of barrier wall 56 can now be nore fully -
appreciated. As was noted in the background of the invention, it is
desirable to mnimze the departure variance angle of tape 20 at the ends
ofy each of whedrings$22 and 24 mass flav ete(lioniseef e to the supply and take-up
reels 14 and 16, respectively. That is, it is desired that the area of air
bearings 22 and 24 |ocated approximate to the supply and take-up reels be
as smal | a radius of p curvat uraiedensitg gbrbfigs) Thus, air bearings 22 and 24
are provided with an air bearing surface 34 that has a first surface
portion 36 forned at a relatively small radius of curvature "r,"” in the
regi on proxi mate to whe suppl y tmadng pieneabfity @elsf-¢geyl with a second surface
portion 38 fornmed at a |arger radius of

P = applied plenum pressure (psi)

A = gross-sectional area through which air
flows (in2) and

t * = material thickness (in),

However, it is an object of the air bearing to fioat the tape at a
constant or controlled distance, that is, "flying height', above the air bearing
surface 34. The pressure which may be applied to float the tape is
governed by the equation P = T/R where T is the tension per unit width of the
tape and R is the radius of the wrap angle. Accordingly, where “r." is four
times “r", it is necessary to pressurize first plenum 58 at four times the
pressure of second plenum 60 in order to get a uniform fly height. This can
be accomplished, naturally, by having separate pressure supplies for first and
second plenums 58 and 60. However, it is also possible fo accomplish the

pressure differential by supplying from a single pressure source. For




curvature "r2" that term nates adjacent transducer 12. Thus, as is shown in
Figure 4, air bearing surface portion 36 is formed at a radl u€ Aol 20vat ure
r," that is approxinmately 0.5 inch (1.27 cnm) with this curvature
extending for approximtely 45 of arcl4 Second air bearing surface portion
38 is fornmed at a radius of curvature of "r2" that is approximately 2.0
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pressure balances to provide a relatively uniform air cushion with a smaller wrapping radius

at plenum 58.

With reference to Figures 5 and 6, a second exemplary embodiment of a dual plenum
chamber is shown here with the plenums having air supplied at different pressures. In
Figures 5 and 6, then, air bearing 122 is shown and is in the form of a solid body 123 of
porous material, as described above, molded as a unitary piece having an air bearing
surface 134. A datum plate 140 is disposed on the bottom side of air bearing 122 and
sandwiched between a mounting plate 141 and body 123. Datum plate 140 is formed of a
solid ceramic material, carbide or other magnetic or non-magnetic material. A top plate 164 is
disposed on the top side of body 123 and is provided with a pair of nipples 166 and 167.
Gasket 165 is sandwiched between top plate 164 and body 123. Bolts 169 secure the
__ assembly together.

' ) With reference to Figures 5 and 6, it may be seen that air bearing surface 134 is divided into
a first surface portion 136 and second surface portion 138. Surface portion 136 is arcuate
and formed along a radius of curvature "r," similar to that described in the embodiment
shown in Figures 2-




14 exanple, a single pressure source may be split into two pressure |ines,
with one pressure fine supplying plenum58 and the ot her pre&siprd20dhe
suppl ying pl enum 60. In such case, the pressure |ine supplying plenum 60
woul d be provided with a pressure reducing orifice so that the pressure in
pl enum 60 wewhididae one-fourth the pressure in plenum 58.pcHhiRedsesent

I nvention, though, provides a nore sinplified procedure by supplying plenum
58 with pressurized air and separating plenum 58 from pl enum 60 by porous
barrier wall 56 that has a thickness "'t2'. \Were the thickness of upper
wall 32 is "t2' the thickness of "t2"1®f barrier wall 56 should be 3t,.
Thus, pressurized air passing through air bearing portion 36 is four tines
t he pressur & okikewise paconth gutfaneopartiors 4 88 Molfosmed at @ RIS P RuRRtFE NCE air
passes only,# ' ; ' ess ,t," associated with plenum 58
while air at r?"t’%mgﬁg%??gﬂdmégéé@éfiﬁ%sﬁ‘ ngsa?ﬁ%ﬁ?ﬁﬁdﬁ My okH&ds of 311"
plus "t," ed@sgripedaithrespech iosthetambmaihertiiescriball aboper RirdRaakg $egond surface
portion 38. It o P e-fourth " r2" the pressure
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wr appi ng r adfni§suPPgt wall eatian 982 isNdefineddiyea placityt of Heirgaihasafe fapfed, a second
exenpl ary e gesHy @ator Qi bRafit] 220! enum chanber is shown here with the

pl enunms having ajpr supplied at different pressures. In Figures 5 and 6,
then, air bearintP 139 end, 3fissirainawpnly bore 156 i drilfadofror teplwall bagly 123 of

porous nat egémraflyaﬁarﬂlﬁas%h#&eguﬁ&%v%?ngtgfghﬁgn@agslegqmogrgx gﬁhfﬁgs“a“ ng an

air bearing urface 134. A datum Spos bott om si de
,@'f air bearf\ngrsizgé'pabfd PO] o HR3Rni RemEtalgst wheltora, wallim4dngngl @t & Bt and body
23. Dat um gdrainaniédidbn &ith Girste I GkaCeRAaN [ carbi de or
ot her rragnceiéifc orI @oﬁ-’g:agnétiﬂr r%fg?@)rll[gﬁé 1§8't oéﬁg%@f)&a%r& fis trbﬁ"sposed on
the top si d&0F°Folfy' R'SBUM{AT i bepaRg ded i pluralitypel secofid mirppipply 166 and
167. _Caskehord6360 arssariiduipahisl b esapinicPBndlab o 184 Ands badhy, 23 Bolts
o Fig

169 secure (. emal v, together. Wth reference ures and 6, it

may be seenﬁlpﬁrg? %z%yg’eé?ﬁ{gs'ﬁﬁ'r"1"55@9138&05% 1$0\arg elillechfrom tapfwallst sur f ace

porti on 136l42aimsstummplately tiroaghbody 128; ﬁ@ﬁeve?’yér{])fsgreg%bt L QRilaQ is arcuate
" simlar to that described in
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15 4. Li keviGSeandsthecatganiié dom P58 tare BqdidStanty SpacBatkéHh £ Bafings of
curvature  gyrace 134 so again it is necessary to supply bore 158 with pressure at four
times the amount of pressure of air supply bores 160.
To this end, the mouths of air supply bores 160 at the top of the air
bearing are in fluid communication with one another by a common manifold

channel 170. Second air supply port 190 is in communication with

\) passageway 194 formed through mounting plate 141 and an opening 145 in

datum plate 140. Channel 170 is thus in fluid communication with nipple 167
by way of bore 160'. Nipple 166 of mounting plate 141 is in fluid
communication with air supply bore 158 through passageway 192 in
mounting plate 141 and opening 145 in datum plate 140.

A pressurized air supply 130 supplies pressured air directly through
conduit 126 to nipple 166 and likewise supplies pressurized air through a four
to one pressure reducing orifice 131 through condﬁit 127 to nippie 167.
Thus, air supply bores 160 are at a pressure that is one-fourth the pressure
of air supply bore 158. Since the wrap radius “ry” is one-fourth of the wrap




r2", which is four tines larger than "r," and also that is simlar to that
described with respect to the enbodi nent described above. A 27keait 200 122
has an effective upper wall 132 forned generally at a constant thickness
"t,". This upper wall portion 132 is defined by a plurality of bores that
are fornedwoionstsesdy 123 of air bearing 122. To this endpcrusdisese: air supply
bore 158 is drilled fromtop wall 142 generally parallel to first surface
portion 136 and passes through body 123. A first supply port 188
penetrates bottomwall 144 and is in fluid comunication with first air
supply bore 158. Air supply bore 158 #hen defines a first plenumfor air
bearing 122. A plurality of second air supply bores 160 are drilled

paral | el t o refies gmoehdifopn cushionof @irlis rovided for shiapa movingogerrais 5 and 6,
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134 so again it _is necessary to sup bore 1 ress four
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surface 134,
Plate 164 may then be mounted, in any suitable manner in sealed
refation to sidewall 142, such as by a gasket or by any other means. A
datum plate 140 may then be mounted opposite plate 164 to provide a flat
datum face 146. A plurality of strategically placed bleed holes 148 are
formed through datum plate 140 with these openings being generally circular
in cross-section. Bearing surface 134 diametrically intersects ports 146.
o This allows any excess air pressure to bleed away from air bearing surface
134 during use. In low pressure applications, bleed holes 148 may be
eliminated due to the low air flow conditions.
A third exemplary embodiment of the present invention is shown in
Figure 7. Figure 7 is a cross-sectional view similar to Figure 4, but for an air
bearing 224 that would correspond to air bearing 24 in Figure 1. Here, air
bearing 224 has a body portion 223 that provides an air bearing surface 234
divided into a first air bearing surface portion 236 an‘d a second air bearing
portion 238. A datum 240 is provided that is similar to datum 40, described
above. In this embodiment, upper wall 232 is formed in two sections, 282




radius "r2", a uniformcushion of air is provided for a tape noving over
air bearing surface 134 due to the differential between theZ2diAprip2@&Xisure
at air bearing surface portion 136 vis a vis bearing surface portion 138.
The structure shown in Figures 5 and 6 provide advantages in manufacture.
Her e, the wobidé4ast body portion 123 may be nol ded andeciwasssizsasd out of
any suitable porous material as described above. This entire body portion
may be di pped, sprayed or otherwi se coated with a sealant naterial that
prevents the passage of air therethrough. Bores 158, 160 and nanifold
channel 170 may be then formed in bod¥ menber 123 which exposes the porous
material. Air bearing surface 134 may be then formed by either a machining
oper ati on t3d éibwhich corsspardgrespesityelyi to fiishrsurfacs wott@oe23613ador by a
suitable s t ' A Iyl Al i pg  menber
122 renui n?%ggclg gaﬁgﬁ@?ggﬁpnéﬁigg%%w %egr%nﬂe %rtép zg?grﬁegs Emani fold
channel 170hickmpesspbuWhilewalh periign B¢ hap articliess Siatthat is itirdimasghe sur f ace 134.

Plate 164 nB¥kid8df B ND&IAGIE Bienl b2l | - relation
to sidewal | 142, sukgﬁ as b?/ g%‘a@kﬁkﬁ%ﬁgg aqrged?ﬂ{g?{%jgggn@ﬁ%%datum pl ate
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146. A pl urtaickiigss @F wall 282 eldwievel, Yorédsared Blrafsh\Qbser 4% ?gﬁfacéor med
t hrough dat u-mdpl 2é§ &?40 %/r th tgese openi ngs bel ng{_lgeneraﬁ y circular in
cross- sect iRORICNB&AP | HEN s PERABA 1 3HTagR aPRIISH 08 y HiGWavesetinge jbets 146.
Thi s” al | onsvrapyingt&dias ofisecaidesisitice gortid 888l iPRAY thiedhaikdibeaki ng surface
134 during use..In_.low gr.ess applications, bleed holes 148 may be
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238. A dat.u ovi is simlar to datum 40, descri bed above.
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2004 WO OM ﬁﬂﬁ]ﬂ'ﬁ‘ﬂf gﬂtﬂﬁ%%g‘g&wr}% Figures 8-11. In this embodiment, air
bearing member 322 is formed by a porous member 323 that is coated in the
manner described with respect to the embodiment shown in Figures 5 and 6.
Here, porous member 323 has an air bearing surface 334 having a first
surface portion 336 formed at a small radius of curvature “r,” and a second
air bearing surface portion 338 formed at a larger radius “r". A plurality of air

supply bores 358 and 380 are respectively associated with air bearing

) surface portions 336 and 338. To this end, air supply bores 360 are located
at a distance ";" that is four times further away from surface portion 338 than
the distance of separation "t;" between surface portion 336 and air supply
bores 358. Due to this difference in spacing, bores 358 and 360 may be
connected by a common manifold channe! 370 and supplied at a common air
pressure. it should now be understood that wall portion 333 will pass four
times the amount of air per unit area as wall portion 335. However, due to
the wrap radii, tape 20 will float on a cushion of air tﬁat is generally uniform
across air bearing surface 334,




and 284 which correspond respectively to first surface portion 236 and
second surface portion '238, respectively. Upper wall porti oR7Z¢2l Pe®l a
thickness "t," while wall portion 284 has a thickness "t2" that is four
times the thickness of A single plenum 258 is then provided so that
pressuri zegoaisiesgTay pass from pl enum 258 through upper pppikosd3gd: Due to
the difference in thickness of wall 232, however, pressure is four tines
greater at first surface portion 236 then at second surface portion 238.
However, since the wapping radius of second surface portion 238 is four
times the radius of second surface p8rtion 236, a generally uniformflying
hei ght for a tape transported thereacross will result. In this enbodi nent,
agai n, a suitablle assewbly, thg porushmemben3dziost éuobwiab rhdrBbsr 3besarnd ends  of

air beari ngy ta9| {e i din n| cat | on bet ween a
pressuri zed %.llafh ourggoﬁ% ngergoh{?%gﬁ 5 Bh& P% preferred
enbodi nent b@ttqrhmqynmplatel aﬁﬁeneammf atits 1368, ltlsrm.lld bfa Lfnubtsﬂgadtthats
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portion 336 forned at a radi us cur nd air
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air suppl 6 air bearing
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surface portions are | ocated
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than the dig£8minefmaRRAERILER purpo Vtion W 336 and air
supply bores 33% Due to thIlS di f uﬁ%c?sg%g{d I N gﬁ% ﬁg&d ﬁoééeg&)@% and 360 may

be connected by°dNiESRrof sepRlY B %@%Fﬁ]@ﬂmegmﬂm*ﬁielsdbpmfeﬁomusa conmon ai r
pressure. Ithembedas |ﬁ%§ﬁhéﬂb‘ﬂﬁﬂa$tt@%ttd&§érlﬂéﬁl\Mﬂﬂ%&ﬁécﬁg%éﬁ% pass four

the wr ap. r JTF 109 Ssetity HAUT ol GRISe, & FBRVEIPacAPRepaian datiasygoner al |y
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PCTI Usgglz%%%lmuln{i}’catmg with the pressurized air supply with the remaining air supply
bores drilled a majority of the distance through top wall 325 and porous
member 323 without penetrating bottom wall 327 thereof.
In order that air can pass through datum plate 340, an opening 341 is
provided; this opening is sealed in assembly by an O-ring 320 that seais
against wall 327 of porous member 323 and bottom plate 365. A gasket 380
is used fo seal manifold channel 370, and this gasket 380 is sandwiched
'v'l.;) between top mounting plate 364 and porous rhember 323. Bolts 369 then
extend through openings 391-394 formed respectively in top mounting plate
364, gasket 380, porous member 323 and datum plate 340. The threaded
ends of bolts 369 are secured in threaded opening 395 formed in bottom
plate 365.
Figures 12(a) through 12(d) show four pc'JssibIe alternatives, in
diagrammatic form, for drilling the air supply bores for the embodiment shown
in Figu_res 8-10 as well as the embodiment shown in‘Figures 5 and 6. For
example, in Figure 12(a), a representative air supply bore 460 is drilled along
axis “A” that is parallel to air bearing surface 434. Air bearing surface 434 in




I n assenbly, the porous nenber 323 of air bearing nenber 322 and datum

pl ate 340 are nounted between a top nounting plate 364 and aZ27dprit 2064
nounting plate 365 nmeans of bolts 369. It should be understood that bottom
mounting plate 365 could be part of the structure or housing of the tape
transport &¥pursadd8is i nstead of a separate piece attachededmusbhizizi
structure. In any event, an air supply nipple 366 is provided that

comuni cates through a bore 368 in plate 365, for exanple, so that air may
fl ow t hrough ni pple 366, through bore 368, through an air supply bore 360
and into mani fold channel 370. Datumilplate 340 is provided with bl eed

hol es 348 in a manner simlar in purpose and function as bl eed hol es 148.
To thi's endlumiig feymsgiaj alergs 36 angle da W|Ittedespedftrlbe:taairy fé&wmmbf por ous
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| ’gz)sket 380, bup lefr) sheaibieris TR3séH1So 3t 4R Phéth ends of
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di agranmmt iAgairowail pbaion &slid mmUﬁ.mnqaerwe%mmtmn %&@@4@ 8hd &i 5@& gagbodi ment
shown in F| i rent shown in ures 5 and 6.

For exanpl eQHétr??%aqam" ﬁqwtn%urs ﬁt?bﬁ?@g\eﬂf’é‘m%t%ﬁﬁu@ﬁw §i&ibre 460 is
drill ed al @the autersideNalltedat | s par aI lel to air bearing surface 434. Air
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configuration than as described above. Here, air supply bore 760 has a first
region 770 proximal to mouth 772 that is counterbored to have a larger
diameter that second region 774 that is distal to mouth 772. By
counterboring region 770 to a larger diameter, the thickness of wall portion
733 that is proximal side 742 is thinner than the thickness of wail portion 733"
that is proximal datum 740. Therefore, a greater air pressure will occur at the
LJ edge of the tape remote from datum 740. It should be expressly understood
that an air supply bore could have several counterbore diameters of _
decreasing dimension from the top to the bottom so as to have more than
two distinct regions. Furthermore, a conic air supply bore could be provided
by drilling such bore with a conic bit. This would result in an air supply bore
that continuously diminishes in diameter instead of having a stair-step
reduction in diameter such as that show in Figure 12(d).
An additional feature of the present invention ié the use of transverse
out rigger ribs at each terminal end of the respective air bearings. To
understand these out rigger ribs, reference is first made to Figures 13(a) and




19 turn, is formed at a large acute angle "a" with respect to datum face
446 of datumplate 440. Axis "A" is parallel to surface 434 ZdAwha@04air
will uniformy flow through wall portion 433. In Figure 12(b), axis "A" of
air supply bore 560 is canted at a snall acute angle "b" with respect to
air beari nompféte 534. Thus, there is a differential Pcmusppessiow of air
t hrough wall 533 at a Iocation proxi mate to datum face 546 of datum pl ate
540 and sidewal | 542. The reverse is true for the enbodinent shown in
Figure 12(c). Here, air supply bore 660 has an axis "A" that is oriented
at an acute angle "c" with respect t@0bearing surface 634, but here, the
angle is chosen so that the nmouth of air supply bore 660 is further away
fromair bedPibhg With refeeeneg o tfigure d3¢r)i 8 may e rseen rtbainepBB2ntativigai n, wal |
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a greater aFigut:H BB Branbldrse i lenfint BB QictsC4l08n Qir dahiPsd AR alrehgt € from

dat um 740. expressly understood that an air suppl'y bore could

h ve severaTIOt @@ﬁ#yeﬁ%'ﬁ(?@"&h regien P's  Stowsuer aiage @PRiPReR Jpenied rat)m the top to

bot t om wmagers tb ouliguer HDEIEMBHES, tHat® @b@bhﬁbﬁl? lnbﬂ&tdmgﬁ%n £ Ripetdoer t”ﬁr e, a
sSuc ore w a conic

(t:)lo'? ! CTﬁ: ; m@%ﬁ@}/qhgg{lﬁ?g?oﬁpsEB%SB{F%‘B%‘T 9"9158%5 nggeRle®eRk&Suousl y di mi ni shes
in di anet er i nstCuadgged ehememtg 86 shay besfoffed edhsil an edl@lf@der such as
0 S0 g o A 1 BB o S eV
- respective i(e), buttiggergs5 cio haue dplaiannppdrizagace187.  Ingged, thid Planar’ ef erence is
first made Go-Fgit®sit ik3hp enﬂ)rr]gre%eréAc‘P ih it OrocAésg\olt is pretl'erred that the
surface of the outrigger elements protrude above the air bearing surface a
selected distance, depending on the air pressures used, the width of the
transported tape and the fly height desired for the tape. For wider tapes, the
projection of the outrigger element is generally less than for narrower tapes.
In any event, it is contemplated that the protrusion of the outrigger elements
be in a range of .001-.004 inches.
) Turning again to the embodiments described above, it may be seen in
~ Figures 1 and 2 that air bearings 22 and 24 are provided at their opposite
extreme ends with transverse outrigger elements 85 and 87. Likewise, the
embodiment in Figures 5 and 6 are provided with transverse outrigger
elements 185 and 187. In the embodiment shown in Figure 7, transverse
outrigger elements 285 and 287 are provided for air bearing 224. Finally,
outrigger elements 385 and 387 are provided for the embodiments shown in
Figures 8-11. |
In all cases, the transverse outrigger elements extends across the
respective air bearing surface, but it should be understood that by using the




PCT/ US99/ 25421 20 13(b). Wth reference to Figure 13(a), it may be seen
that representative tape 20' is trained over an air bearing222ptiE&that an
air cushion 100" is present. However, air can spill out of or off of air
bearing 22' in the region "S" due to the transition fromthe pressure of
air cushi o8 anbient pressure. In order to elini F&E@SIELLair spill
a transverse rib nenber or outrigger"” 85 is provided to extend across air
bearing surface 34 as shown in Figure 13(b). Transverse rib el enent 85
acts as an air damso that air may ngt readily spill fromregion "S".
However since tape 20 is |ocated at &1 tangent to outrigger rib el enent 85,
there is esse n.tape 20 that m ght danage tape 20 as it

nti.ally no,.|oading o ) _

passes over r(% _trqniséag? tqugwéw?enggq that the; Quirigoee plementssbesmegeasariie f ormed to
Rla;/e ant uppfaemmmcaﬂr tcf]ﬂiefra_ﬁﬁog\?e d&am f%%?.hﬂ‘é&heh?tr@ tﬂﬂﬁﬁgfééfememsh

ernatively, .as is i igure . c), aqutrigger can have a
“pl anar uppenglﬂﬁea%@n%%ﬂﬁgﬁﬂﬂo'fﬁbn (51 canigmplaigd dhatsinithageeferred s currently
prtef_erred‘- lbmbe'dlnim. m?wg ddral;iestqo&ﬁfeﬂr b@gb"ﬁfdab@ﬁ In f%Hfrfe%ﬁ’t, m‘el t hte .
di st ance, depibrn gttt Rifcledlela’ sdelle Mt cueh g ool
transporfteda.tuapim.and the fly height desired for the tape. For w der tapes,
harroner. Capes. e B s 8P o i EARGH elems i arrordita fo e P8t usi on of
the outri gg#wertiosnmay de rbedé aceording ¢e acfimplROhanuf@&idring fle@fodoibgy.ni Ng agai n

toth nmbogi ' T b ' [ g 1 d 2 that
e beart nonels e HERGAAY Moy oo sofSl b oL it dends with
‘t{)ansver se PUCH? §gdy telacsalented 8Bapend TBF préfokedvntateridl fier fopmipgdhent in
FLgures S ahétyd alintidtf AYECR M Rilmil-A0RYE SfonPad [aPYShyn S5 FIARL S 18> and

187. In the enbodi nent shown I gure ran ML el ement s
285 and 287Algraaliely itie @oraus materiBbmay rkp 28y sulablal deyamicpuatalgger el ement s

385 and S8Tcaiose aiatdAsls bl hif o TABRIGRERL Swith 8 Widolby Bhifilf8S8 11. 10 all

cases, the transverse outrigger ! Xt ends ‘across spective air
bearing sur$ot@! paasity.. Ehe@anufstuiingemethodeiogih aonteynplates ghathiae 27 Apri |

- 2004 porous air bearing body is formed to have a dual radius surface with each
portion of the dual radius surface comprising approximately 45 degrees of
arc. In any event, it is contemplated that the porous air bearing body is cast,
extruded, molded or otherwise fabricated in a manner known in the art.

After the porous body is formed into the desired shape, a coating is
applied to all exterior surfaces of that body. This coating may be any suitable
paint, epoxy or other material that is sufficient to seal the porosity of the body

) completely therearound. Next, the manufacturing methodology includes the

- step of exposing the air bearing surface by removing the coating therefrom.
This can be accomplished by machining away the coating layer on the air
bearing surface or using a solvent to dissolve the coating material therefrom.

In any event, the manufacturing methodology also contemplates the
formation of plenums in the porous body. This can be accomplished during
the formation step of thre porous body. Here, any portion of the coating in the
interior of the plenums that is opposite the air beéring surface must be
removed. Preferably, however, the plenums are formed by drilling holes at
desired locations within the porous body. This creates air supply bores so




WO 01/31648 PCTI1JS99/25421 21 word "transverse" it is not intended that
the outrigger elements be necessarily perpendicular to the Pé<patziGe
datum face. Rather, the outrigger elenments could be oriented obliquely,
although it is conterrpl ated that, in the preferred enbodinent, they be
paral l el tYOME6B pearing surface. In any event, the PEBUSIEEEL el ements
are constructed of a suitable material such as soI id alumna. The

enbodi ments of the air bearing el enents according to the present invention
may be made according to a sinple manufacturing nethodol ogy. Here, the
manuf act uri ng met hodol ogy includes a 43 rst step of formng a porous body

to a sel ected shape. The preferred material for formng this body, as
not ed above,t "t‘tsa’%l'i‘i‘a&lb&rﬁ“l‘%@%i?qi indathe itgsiar ekthemarousnogy ad prasdure e.

Al ternati Ve'sY:ffmIdhﬁs@ﬂ’fa@!dﬁ ﬂBﬁ& b firbidgh i FBpol R8sty S B bNE S Aflefing "Bt @) Of

conposite material s and ecte Ive to

control poréé‘ff??ﬁ HRte, ﬁﬁh%iﬁé’?ﬁm?fﬁmﬁﬁtﬂﬂﬁid’@ﬁ difleddwinsdintrasted suplat t he
porous ai - iar angitlensital Sirf ALl Mol et QPQJeaFlﬁgg'éb?faE‘]%”lfh%g g Lh each

portion of the dual ? iLus surface conprisin Bro i mat egrees of’

arc. | n any PIRRAfionats 1q the adius puratwa qf ihe t‘ﬂ’ﬂéeﬁ utbergof Sﬁébatlﬁhg body is

cast, extr welathelymmifdfe africushibe Wi teecréabe b@;@h%%bé‘is%%ﬂ%hslé'm&m in the
art. After th% gorous body is formed into the desired shape, a coating is
I

applied to & QRLPYEesur faces of that body. This coating may be any
sui tabl e ]pal nt, gmm&uglsa,r tr?t prEertRin@shtdh h£§é‘tbeiaﬁ ®abibd @ith §fd?n§ea| the
porosity o . C te er ear oun manuf act uri ng
ngt hodol ogydlga'%ﬁfg}én{%%%s 'rgﬁleéfmg%8§?’ﬁ3’a%%ma‘?qm8€ta?f thg PERenbice by

movi ng t hénvenotidn. ngt sHoatkebe @pprecinids tﬁ@fglipehaﬁctﬁ@rméséﬁﬂ%ﬁbeh}iomhl ni ng away
t he coating r r|n surfage, or a solvent to
di ssol ve thgb@%}g’t P‘E%étﬂ lg;%!n Cl? r &% HH?d i ‘QH&OE%]PHO'&WZ ﬁ‘@f acturing
met hodol ogynwldﬁloamstaﬂmalag&ssnawbe nfaienaﬂme)@xe?ﬁplmly@mmﬁhméhttdﬁmd)or ous body.
This can be r formation ste t he parops body.
Here, any pg%t% ?Wk&%ﬁpﬁg@’g}a rag%a&"ﬁ&tﬂﬁgl {"gﬁ?tB’re %f"c{eﬂt@ Cpﬂ"gar\?ﬁfg that is
opposi te thBemgin: bearing surface nmust be renoved. Preferably, however, the

-plenuns are forned by drilling holes at desired |ocations within the
porous body. This creates air supply bores so




27 April 2004 WO 01/31648 PCT/ US99/ 25421 22 that air may be introduced into
the interior of the porous body at a pressure sufficient soZ2fHgil 2004 fl ows
t hrough the porous body and out of the air bearing surface. Here, it

shoul d be understood that the drilled %bl es be created such that a
differential air flow occurs for the air bearing surface that is
proportClamse to the radius curvature of the two sections thereof so that a
relatively uniformair cushion will be created when a tape is noved across
the air bearing surface. Accordingly, the present invention has been
descri btd wi Ahagbeeringiegtere addptpdfar uselbarithpe tianspottegph@tdste sapgspaary

enbodi t resent _invention. |t should pbe appreciated, though,

t hat t@g%)r%sgn%h%\peﬁf%nasl gl 3@?? ﬁ%gagwqr%g 'Po??'?ﬁﬂoﬁg PR ENBATPPYed i n

| i ght oforoprisingri or art so that nodifications or changes may be nade to the

exenpl enbod] t . af the resent invention w.thout, K departi fromthe

i nvent ?@Z conc%B{%rrbceéﬁ%f'ﬁ@ﬁ’epH‘&ﬁ@lﬁ%‘.anﬁr besring sygeee haying fiptsy a%_a PRgoR;

bear i ngargla sesondcafaepdrion odentairetativapeond anghe i tRRHspoY dirtQichuApArt a
ir as.said [ ransporfed in transport direction

tape o cushi.on. of . tape i.s .t .
thereacn(rbgss, @é"‘r?ﬁmesqﬁ&e.sst" e%a?r'f %"?m%‘éﬁqnﬂd‘” Ir ’P??&”Qd‘i‘?{ﬁg%fns%i air
bear i ngpesing mn!bmvc’amgtrtﬂétwtuﬁurhfaaeﬁ Qﬁ@éﬁésoﬂhro@hdhgfiﬁe@%gﬁﬁbes béﬁtiéﬁ% (Bg)ét ion
oriente ' 0. .one, anot her in e transpart direction ; an a
sour ce Sg?étgt@és"lélvﬁﬁ? 4 tpg‘c‘?ﬁ?ﬁﬂerﬁ fj&%h?gs%of‘& SE‘%‘?‘H’ PA¥OMNeari ng nenber, said
air bearing nenber constructed such that air escapes through the first
ow rat? than air that escapes fromthe

surface, portjon. s.at a reater, fl

,s(fif;ondezs'urfa’%%giﬁhé?rfngn?ys?. pqurffobg%ﬁ Phg RRAAFTPYd ApRAAIUE P SURROA a tape
transpdape appacashion b afugpsdit tape isapansportad Anshir@ispaft @idctia® tarbsbrége | s
transp%rohﬁ)qi Ilng a transport direction thereacross, conprising: (a) an air
beari ng nBe “including an air bearing surface having a first surface

por t i orfa) ancdneaisbearing membaciacipding iaarsir Kda¥ing stFHESBavily BTiRG SUFhE&S Porlibh
com*runia%ﬁtai é&o%%@ﬁasc%ipdo :oinr; beari ng nenber, said air

(b) a source of pressurized air communicating with said air bearing member, said air
bearing member constructed such that air escapes through the first surface portion is at
agreater flow rate than air that escapes from the second surface portion; and

(c) a plenum associated with said air bearing member and in fluid communication with
said source of pressurized air, and wherein said air bearing member has a wall with one
surface thereof in fluid communication with said plenum and with an opposite surface thereof
defining the air bearing surface, said wall being fabricated out of a porous material, a first
_ portion of said waif underlying the first surface portion being thinner than a second portion of
- said wall underlying the second surface portion.

3. An air bearing system according to claim 2 wherein the first surface portion is formed
at a first radius of curvature and wherein the second surface portion is formed at a-second
radius of curvature larger than the first radius of curvature.

4, An air bearing system adapted for use on a tape transport apparatus to support a

tape on a cushion of air as said tape is transported in a fransport direction thereacross,

comprising:

an air bearing. member including an air bearing surface héving a first surface portion and a
~ second surface porti'on'and including a rib dispoéed ét ohe end of s.a'i.d'air' béaﬁﬁg s.u.rface




beari ng nenber constructed such that air escapes through the first surface
portion is at agreater flowrate than air that escapes fromfH@ris&d¥nd
surface portion; and (c) a plenum associated with said air bearing member
and in fluid comunication with said%burce of pressurized air, and
wherein said air bearing nenber has a wall with one surface thereof in
fluid c@rmnmtammgonamverse@atmbr@mmam riod bkteamn@nmralge fearn f g ebddrmge of

defi ni fabricated t f
por ous. urtele a'ondfele LereSLIgY GraicPeiealon ab P R Frypr Bernriandt surt ace
porti onalseimeg af mreswnzedqazn camsemianating elithi szid afr beafingl m@hﬁeruﬁémrdlryibéwnbhe

d A b di t | 2
wher o1 rnemge FoBfubleAbuct il eteapes rupian e feL SRt borthn B<fir oYt ur e
and wheflay rate¢ thansairabaicessapdsdiven pherdacomnd swfdcerportibnat a second radi us of

curvature larger than the first radius of curvature. 4. An air bearing
system adapted for use on a tape transport apparatus to support a tape on

ahcus hi®n of Amair basrir@aéyéteha@@:o'rcﬂng foashsimos Wﬁérr?gﬂth@ret i6 l@ﬁg)m eackleh@ 6f %d?cﬂ‘

t her eac GORpLI Si ear .__menber including an air bearing
surfaceélﬁge\s/q”rrf gﬁg er%qdﬁ'%ﬁ‘??@ﬁgztr%?’?mShq&?fﬁagoﬁcond surface portion and
including a rib disposed at one end of said air bearing surface 27 April
2004 24. and nsvers t here 0SS, i.d rib extendi ng upwardly
from tﬁse beaﬁf%ggg@ﬁ%@é{é M3&° Bﬁﬁtgﬁf ‘ﬁ’f{’?r@g]isﬂ fip glepds ‘é‘?‘ﬂ’arf’bfgrro@hcr 0SS
as the thapeammmsraté\arre@heofbmraosmw ©B40hchIo2BIUMicadm3l 1 communi cating
wth said air bearing nenber, said air bearing nenber constructed such

that air escapes through the first surface portion Is at a greater flow
rate tan aiAn alhheareg@gstem zidaotédtfbmmomhrﬁﬁérﬁﬁﬁrtQpﬂiérbtm@ o Buppdit A T

bearin e ord to claim4 \/\herel n.there is at each end of
sai d gl r %éaérqcﬂsal easa‘cl’?ddg Celid r?ibst’Ftﬁ‘fllér\'/@r E@F%Pc’ftl‘@'ieéﬁ‘&‘? egeagsossan aijr
bear i ngospstieg accordl ng to claim4 wherein said rib extends upwardly from
t he be ng urf a_hei f.between .001 to .004 in 6 to 1.02

m) . %An gfnralrb ?P?\ng‘ { ugggﬁ%%r Qec'ﬁ”nﬁfé“'fﬁﬁe 'aa‘f"éﬁ)%%'fsltg‘ﬁg}f@rt appar at us

~ to suppertionaand ajsecami surfacs fosionodndaincluamgsaifiekt tpamm SsdocRSAIth ek Fifst @

t th b b,
et oahed befioh Bg 4 SASRAT TR ASHORES Wi ot Seadi Sutaca ikt sAd
second bearifgaomnyier tdoostruntedl suutl thdt aig 2 o firss predserauim As ISt ﬁéﬁiﬂn Wil bakdre

f d pl d
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first plassurid pass theesthirongh apd ewtwitivi $dcopdsarface portion; and

: {b) a source of pressurized air communicating with the first and second plenums such
that the first pressure is greater than said second pressure whereby air will flow through said
air bearing member and out of the air bearing surface to create an air cushion to support a

v} tape transported thereacross with there being a differential in the air cushion along the first

and second surface portions, respectively.

8. An air bearing system according to claim 7 wherein the air bearing surface is
arcuate in configuration.

9. An air bearing system according to claim 8 wherein the first surface portion is formed
at a first radius of curvature and wherein the second surface portion is formed at a second

radius of curvature different from the first radius of curvature.

10.  An air bearing system according to claim 9 wherein the first radius of curvature is




t her et hrough and out of the first surface portion and air at a second
pressure in the second plenumw ||l pass therethrough and out2/ofprt B804econd
surface portion; and (b) a source of pressurized air communicating with the
first and second pl enuns such that th&5first pressure is greater than said
second pressure whereby air will flow through said air bearing nenber and
‘out of shmeallerithatdtbasecupdsadifisofcureatoreeat e an air cushion to support a tape
transported thereacross with there being a differential in the air cushion
along the first and second surface portions, respectively. 8. An air

bear i tng1 $yst &m e;aircb@m‘?!gmgsteg\ wAmrmg tdgbl@fn?%ﬂmﬁd?@i{ﬁhé ﬁk&%ﬁﬁé& éc%ﬁié@l@ﬁtehéss
arcuat e, | ration. 9. An air bearing s em according to claim

wher ei n'¥ %\ggﬁﬁot@ H'g V rdPQEegs FharG gid wdere, fh?egewﬁé SHgGe Bortipm gxigade forahowht ur e
and whefoetyifive hlegsesafidrcsur f ace portion is forned at a second radius of
curvature different fromthe first radius of curvature. 10. An air bearing
system according to claim9 wherein the first radius of curvature is 27

April 204 2Bnsatelbbering bsteihccoRAAN do IckHnUB viferHT 340 Wireheakihg MBIBbLF is
to claim8 wherein the first surface portion

bearin tem accordin
extendgfagﬁgq*te%%ﬁ(%af%ﬂr?  PplPdadegr ees of arc and where the second surface
portion extends for about forty-five degrees of arc. 12. An air bearing

system corgi ng Lo claim?7 vvhereiq said air beari % menber is fabricated
out of 5 porOB&THEEHPY Systeny gccaidingite claim 2 whesginisaid RYrews BRiRyIat i§ sefasted 12
wher ei fr@aiadyrpop oorssistiag ef cerbmics, Mmets ad coffpsitemaiefdR. consi sting of

ceram cs, netals, and conposite materials. f4. An air bearing system

according to claim 13 wherein said porous nmaterial is an alumina silicate.
.1‘

. An Bi.r btmairbgakysssenaacaidhg ® saint i aivierkinbad Bbibut Matdddl & aind second
pl enunsalﬂ{]ﬁ?esﬁﬁgfg ated by a dividing wall of porous material, said source
r

of press r being directly connected to the first plenumto supply
air at the first pressure and with the second pl enum being pressurized by

b P2 ATl o S e ¥

mat er i alepsmitetbed dividing avaf) 'od Bprote MedtsHialNEaI@ soGRE MpFsssuliRldditbeid directly
_conposlctoﬁne%gégrtalnsr. JI 7. An_air bear |thng s?/stem accor di n% to claimv

wher ei n-sal U PIRna 4o saly alk at the st preasura iasdiwith Meisesendiplgngmac ond
ai r supglriggzessawizad bgiafrassing tHpsRssite @iidingivellf i rst air supply

16. An air bearing system according to claim 15 wherein said dividing wali is fabricated

from a porous material selected from a group consisting of ceramics, metals, and composite
materials.

£
_‘“;»/’! 17. An air bearing system according to claim 7 wherein said source of pressurized air
includes distinct first and second air supplies having different pressures, said first air supply

being in fluid communication with the first plenum and said second air supply being in fluid
- communication with the second plenum.

18. An air bearing system according to claim 7 wherein said bearing member includes a
datum face operative to define a guide surface for a first lateral edge of said tape, said datum
face oriented in a datum plane that is paralle! to the transport direction.

1.9. .An gir bearing system according to claim 18 wherein the air bearing surface is
oriented at a large acute angle with respect to the datum face. |




being in .;fl uid communication with the first plenum and sai dgsgc '
supply betng in fluid conmunication with the second pl enun‘zsﬁ&&%@[ﬂr

beari ng system according to claim?7 erein said bearing nenber includes a
datum face operative to define a guide surface for a first |ateral edge of

said t . Said .datu face ,oriented. i.n.a datu | ane .that, i.s parallel to
the t 12 din iEbearing syiThm B5g a1 Sl 1 Rret 599 idtad BSus Aot S iR Bl m 18
wher ei rangé ef saventyelegiary ts abdttinetysdegreeéent ed at a | arge acute angle with
respect to the datumface. 2 7 APR 2004 26 20. An air bearing system

according to claim19 wherein said |large acute angle is within a range of
sevent 3. degidesrihg sydien tacoordintyto diaign Zarscludiig a Ab dBbbsdaestionB@nd \o$ E&ih

accordj. cl ai jncluding a rib disposed at.one end.of sali ir

bear | ) SefasuRaRdnd e FouRtRytbaRESERe Pl By wPardvdEmngi ng
upwar dhy beaning durfacd eadi operative§ Bc eesdgidloapef ailr therdaerose sass thd tapy afoved r
thereglﬁ(re,%%‘s’eras the tape noves thereover. 22. An air bearing system

according to'claim?21 wherein there is arib at each end of said air
beari ng surface and extendi ng transversely thereacross. 23. An air bearing

systel ar. di aim 21 wherein.said rip extends ,u rdLy.from the
bear i i B Reafnd RuforieRrpl BB 25 Bt et Stet 28R 80 & 00 g
24. A didpmring ansaoer andappadaigusarsoersealp tlasréacogsape as said tape is
transported by a tape drive in a reversible transport direction between a

supply reel and a take-up reel across a recording head, conprising: (a) a
first 28. Anlagrdeariog systde acchrding sedaion2 O whetsirests b extehdeupfardyifbng ecor di ng

head . L ' ' ther t t side of
o d OEHedRGREGe  noigh e ey §BF o ST RA Bt ¥ hear i ng: members.
~including an air bearing surface having a first surface portion fornmed at
~a fi ' t d | t ed imate to t | I
AR S i G O e e R T A v
cur vatauresewitde tremspoddiinection betiveen a subply reslamndi antakbepdeeltdveodsi 4 sdcordirdj us of

curvat Eﬁﬁwg@gsnal | er than the second radius of curvature, each said air

beari r{] hstructed such that air wll pass through the first and

second sur f(are fibeir bearing reepbeddisgosad cusini trangdorbsitde ofsaiduticoRlingiteddape may
Fe P o A Bl B PSS T e RGPk
const reach eflsaid ditst bhd secord @isbeging mémbers @hclidiey &n ais beatid aurtacBiabingra i s at
a . gr e%&rsﬂag&v proarﬁoen or?r%gd aailtratf#é”}t ra%lsu%agfe gurtrgt%rrg tapng located proximate to the

respective supply and take-up reel and a second surface portion formed at a second radius

of curvature and located proximate to the recording head, the first radius of curvature being

smaller than the second radius of curvature, each said air bearing member constructed such

that air will pass through the first and second surface portions to produce a cushion of air on

which the tape may ride; and

(b) a source of pressurized air communicating with the first and second air bearing

members, said first and second air bearing members constructed such that air escapes

through the first surface portion is at a greater flow rate than air that escapes from the

second surface portion.

25. A tape transport apparatus according to claim 24 including a

plenum associated with said air bearing member and in fluid communication with said source
of pressurized air, and wherein said air bearing member has a wall with one surface thereof
in fluid communication with said plenum and with an opposite surface thereof defining the air’




second surface portion. 25. A tape transport apparatus according to claim

24 including a plenum associated with said air bearin in fluid
comuni cation with said source of prgssurized air, angMizﬁﬂg'ai d air

beari ng nenber has a wall with one surface thereof in fluid comunication

wth said. plenumand w.th, an os{te surface thereof defining the air 21
APR 2085FT58 stidage. ﬁa'gm'f%%w, tabtdated ettio! BACHYSa#erialat At BRtIoR Bt sihyabus
mat er i elderlgingi ted RSt tsufacedf peiard bed thinREErthym N kBt pBkioRUf agsid
portion Iﬁe'c{;agl t hi nner tganrfa second portion of said wall underlying the
secondValagdying the $e5rnd s@fack ROIURN. ¢+ r ansport apparat us according to clai m
25 wherein the first surface portionis forned at a first radius of

curvatyre, and wherein the secondq surface portion is forned at a second
Cot aet T B RSPt oS BREInG B HAFE2E htreRung L vt ur o 270 At ape

t r ans psurface ppaibA iLdmAsE ar glfildgradus of suraife AMCWbsieMaha seédhddiusRes pshigh one

end of, said ai.r bearjnqg. surface and extendj ng transversely thereacross,
said r'f Ormgftaéﬁ(ﬁeﬁﬂ“if P(?Wurf’?tﬂfﬁn'?'fg@rh@ rtfl%ﬁf% S Cﬁwa%lub%erati ve to

resist flow of air thereacross as the tape noves thereover. 28. A tape
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as the tape moves thereover.

28. A tape transport apparatus according to claim 27 wherein there is a rib at each end
of said air bearing surface and extending transversely thereacross.

29. A tape transport apparatus according to claim 27 wherein said rib extends upwardly
from the bearing surface a height of between .001 to .004 inch (.026 to 1.02 mm).






