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(57) Abstract

penetrates into a tape surface along a read/write location,

(54) Title: TAPE SUPPORT SYSTEM FOR ARCUATE SCAN ROTATING HEAD

The present invention relates to a method and apparatus for engaging a magnetic tape with a transducer at a read/write zone for
achieving consistent head-to-tape coupling throughout the intended recording location, especially at the edges of the tape. The transducer,
located on the end face of the rotating transducer carrier, reads and writes arcuate information tracks generally laterally across the tape. The
transducer traces a substantially circular transducing path through the read/write zone with the axis of rotation comresponding substantially to
the center of the transducing path. A tape support system generally adjacent to the read/write zone positions the tape so that the transducer




10‘achieving consi stent head-to-tape coupling throughout the I nt ended

recordi ng ?&lon especially at the edges of the tape.

Descripti on'® B Related Art 15 Many commer ci al REREPAE ape
drive systens utilize a reel-to-reel transport systentfor passi ng
magnetic tape past a substantially stationary r e —tead-

Information is typically placed on the tape in|the REPLAGERD SH%‘EﬁuraSﬁy

of parallel tracks extending along 20 theil onditudinal axis of the ta&?,

The stationary read/wite head may have eltﬁépeﬁﬁﬂﬁi"’rﬁ‘glt?@g%gfe Fy
mul ti pl e channels. The read/wite head may nov Clairha} er:glabsd t9aiRpged T
different tracks on the tape, but during t Sal gﬁ dglt g@eratkpm%@@é:"“
head is essentially 25 stationary. Recording back |§.achhpﬁﬁgdby"“%
novi ng the tape | ongitudinally past a read/ Wit Zone."SnCe™™ ;

ne I'nce
read/ wite head is stationary, achieving good heau- To0-tape contact 'S
relatively well known. For exanpl e, the tape may wap around the head.
30 Anot her wi dely used tape drive uses a Vertical - Hel i-cal
Scan (VHS) head in which one or nore heads are

UPPORT Y.T . IN

Fiel ' nv |

5 : The present invention relates to a method and
apparatus for selectively engaging a transducer located
-on the end face of a rotating transducer drum of an
Arcuate Scan Head Assembly (ASHA) with a magnetic tape,
and more particularly, a tape support system for |

10 = achieving consistent head-to-tape coupling throughout the

intended recording location, especially at the edges of
the tépe.

15 ' Many commercial magnetic tape'drive_systems
utilize a reel-to-reel traﬁsport_system'for passing
magnetic tape past a substantially scaticnary read/write
head.. Information is typically placed on the tape in the

oz ;a plurality of parallel tracks extending along

20 thetlongitudlnal axis of the tape. The stationary.
read/write head may have either a 81ngle channel or
multiple channels. The read/write head may'move
laterally to read different tracks on the tape, but
during the read/write operation the head is essentially

25 stationary. Recording and playback is. achieved by moving

: the tape longitudinally past a read/write zone. Since
the read/write head is stationary, achieving good head-
to-tape contact is relatively well known. . For example,
the tape méy wrap around the head.

30 , : _Another'widely used tape drive uses a Vertical
Helical Scan (VHS) head in which one or more heads are
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2 §§¥%§L<3n the outside of a rotating cylinder or drum The

t ape noves the side surface of the cylinder, w ZSFGRISMETT i al | y
around the surface of the cylinder. The cylinder is inclined wth
respect to the tape path so 5 that each head traces a helical .path al ong
t he tape. ~ Again, contact between the head(s) and the tape can

easily be maintained by wapping the tagpe partially around the side
surface of the-cylinder. The newl y devel oped arcuate

scanni ng tlgmaten omivks ¢sesi@€Tofubl mtatiaxgoloﬂﬁtnder\&%.005 whi ch

her eb e C t t ransducer
ar um v ¢ T a8 hePeg) ok CEAR Bl BurtRch | R vl ndn o e
engage Wi twrmnepnalptmblxsaroundt Ebet ap@fmaeyﬁoame dyliowderast to VHS
drives, thhevdyl didesfig olati ohed! wibh LeaBaCHs @wn%aaégoaéw@ yigh the

tape plane. Each tran %ucer herefore rea uence of

arcuat® t ek SRR traces pyhglicad path al°ﬂ9ﬂ§?elﬁﬂﬂﬁ>the nane
Ar cuat e Smgaﬁnu;d«nthdﬁﬂ@@b&eenothe head3g) aZd the tape caff th an ASHA

bt ansduseresind b B 18e8 by ranBina the FabengatHARn the ontire
transduci agquandh thehisiderdunfacei of tkeubylinder. : _
: The newly developed arcuate scanning tape

10 drives (see PCT published application=WO 93/26005, which .
is hereby incorporated by referenCe)=uti1ize a rotating "
transducer drum with a generally planar end face
containing transducers that engageIWith the tape plane as
the tape moves past. In contrast to VHS drives, the axis

15 of rotation of the transducer drum passes through the
tape plane. ‘Bach transducer therefore reads/writes a
sequence of arcuate tracks generally'laterally across the
tape, henoe the name Arcuate Scanning Head Assembly, or
ASHA. '

20 With an ASHA, wrapping the tape around the end
face of the drum means that the transducers are
continuously engaged with the tape through the entire
transduc1ng path.' This configuration results in
accelerated wear on the tape and the read/write heads.

25 .Additionally, even though the read/write heads are
switched off during a portion of the path opposite the
inteﬂded_recording zone traced by the transducers, the
engagement of the heads with the tape results in signal
cross-talk that creates noise in the system.

30 "The front face of the transducer drum engaging
with the tape surface rotates between approximately 7,500
to 15,000 rpm. Even higher speeds may be used in the

- future. If the end face of the drum is inserted into the
tape plane, this rotation of the transducer drum against
'35 the tape plane creates opposing forces generally’
perpendicular to the longitudinal axis of the tape. In
particular, one edge of the rotating drum creates a force




‘
accel erated wear on the tape and the read/wite heads. 25 Additionally,

even t hough /wite heads are switched off during ] f
welltsSa Bhisbl R

the path op i nt ended recording zone traced by t

transducers, the engagenent of the heads with the tape results in

si gnal cross-talk that creates noise in the system 30 The
front face of the transducer drum engagi ng with the tape surface
‘rotates between approxi mately 7,500 to 35,000 rpm Even higher speeds
‘may be used in the future;“If the end face.of the drumis inserted into
t he t ape ptramsvehnse tot #heol ongitidinadn sdcise rofirthe arppeswhibe the

t ape pl ane cre o] r I
| ongi t udi nal %@%?B@hé&gg BE Fﬁé d (Et‘[':I et aoglc;e'{eée.g(;g:l('e\ﬁl 'faﬁ? h(gpégga T ng
drum creat es sdipeekion, resum@ngg/;gsggtendency to tw1st the tape in

PCT/ US95/ 1477 he direction of drum rotat:.on. Consequently, aEVEEse to
the |l ongitudinal axis_o e whi'l e t E 03|te edbe of the drum

creates a Ford%xFﬁe@ﬂ%YoﬁiggF t to GFF&QVQM¥n Q iMRRITER-§PRency to
tw st the tapecoﬁtact, particularly at the edges of the tape.

Additionally, the transducers typically extend
slightly above the end surface of the transducer drum,
e.g., 0.0005 inches (0.0127 mm). If the end face of the

10 transducer drum has the read/write heads located at a
diameter larger than the width of the tape, which is
generally the case, the transducers may impact on the
edges of the tape, potentially causing premature tape.
failure and damage to the read/write heads.

15 _ o L

The present invention relates to a method and
apparatus for implementing a tape support system adjacent
to a read/write zone for positioning a tape on an ASHA

20 drive so that a transducer penetrates into a tape surface
along a read/write location to achieve consistent head-
to?tape coupling. '

One embodiment of the tape support system has
at least one tape support'having a tape support surface

25 extending generally laterally across the tape. A portion
of: theftape support surface may be convex or concave.
The tape support may be an arm structure located adjacent
to the read/write location. The tape support surface may
flex the tape into a shape generally complementary to the

30 shape of the transducer carrier so that longitudinal tape
tension is generally uniform at the read/write zone.

The tape support surface may be located either
above or below a datum plane defined by the transducer.

_ ‘The tape support system may include a second

35 tape support on the opposlte side of the transducer
carrier. The tape support surface of the second tape
support may be located above the transducer datum plane.



the direction of drumrotation. ConSequently, it is 5 extrenely difficult

t o achi awe 9s/mss2¢mt e head-t o-t ape contact, particularlyp é? ?ﬁges of
t he tape. Additionally, the transducers typica IFy ex

slightly above the end surface of the transducer drum e.g., 0.0005
inches (0.0127 mm). If the end face of the 10 transducer drum has the

read/ wite heads | ocated at a di aneter larger than the width of the
tape, which is generally the case, thhe transducers may inpact on the

'~ edges of the tape, entlall pau3|n ture tape failure and
damage to the read/mw tigst tape Raynge contained d@hdary of the

| nventi on cartridge. Tliléha:a:pesaqbponuesy:sﬁémr phet ¢aclade @iduadrednd

t us p §kem agi ac
?ggglr \?\‘/rl teEg newlg%gsel [ onT n;(}Pg 'i?‘g% 8%#%% SASN % gﬁpﬁe%d{en&laya
t ransducer bgefecuaved ion asymmater fcal asurfaceal oAgcurviidieairt wragcat i on

Lo achiveptaniay! dllsd 4! attachd 89 che B 1dge . Cne
enbodi nment of thé tape support ¥sten1 as - ast one tape support

havi ng a tape suppor &8 §%e imeatndtg axheraf| yotatdonl of &heoss t he

tape. A perhhgAucer @hﬁrﬁeﬁfﬂéfﬁ&ﬂQQﬁénséféﬁé§oﬂ§I Eélaeﬁoﬁéhﬂb concave.
The tape suggg #Pﬁ be a arm structure |ocate acent
a n.

read/ wite" s4efp driat Lﬁh%cﬁe§%2w£ltef@Qﬁapﬁent&Ee into a
shape geneadhaszennrrpbem amap eime 3rhe sdibprantetbetweansdneer carrier so

one. 18 bk a4 IR B, 0 bl i
- transducer/tape interface is approxlmately 0.1" and 0.4"
A conical end face on the transducer carrler may be
combined with the rlght -hand tribology configuratlon
describe above. _ _ _
15 The cartridge may also include a tape support
' pad located behind the tape in.the.read/write zone. The
tape support pad may'be conStructed-of a compliant or
rigid material. ‘Alternatively, the tape support pad
include a. curved slot correspond1ng to the path traversed
20 by the transducer along the read/wrlte location.
Alternatively, the tape supportfsystem_may
include a tape support on the end face of the transducer
carrier, extending aboveathe:datum_plane of the
transducer for supporting the tapeiadjacent,to the
25 reag@write location. 1In one embodiment; the tape support

' -éurvilinear end face. Alternat1vely, the tape

i f?‘-.:may' be a ridge around.the perlphery of the end
face which extends below the datum plane~of the
transducer.

30 In yet another embodiment the tape support
system comprises at least one: tape support having a tape
support surface. The 1nner and outer surfaces of the
tape support may either be stralght or curved. In one
embodiment, the tape support has a curved inside surface

35 adjacent to the transducer carrler and a straight outside
edge facing away from the transducer carrier. The inside
surface is curved to generally conform to the shape of




1]
above or bel ow a datum pl ane defined by the transducer. The
t ape suppor.t §é§ten1nay I ncl ude a second 35 tape support on the opposite

si de of the™ E¥8icer carrier. The tape support surface RETVSS4E I ond
t ape support may be | ocated above the transducer datum pl ane. WO
96/ 15528 PCT/ US95/ 14777

4 The magnetic tape may be contained in a cartridge.
The tape support system may include a curved tape guide attached to
the cartridge. The tape gui dé” may be a curved or asymetrical surface.

A curvilinear wartrdi:smxdeﬂedaﬁserbendt tnéhsdrhﬁghheou&maemage

I n one enbodi nt, the aX| rotati t he ransduc rrler
o ot e ‘g A €5 e O obliTpaipall BREEE o
read/ wite | oct ithat & genemﬂ,hpeplanarthepa/r sprface :."s?hmad.mjaam bet ween

the 10 read/ pin to achi eve opti nmum
transducer/taS%fln erfaé%qﬁgﬁypprOX|nn§B?y 0.1" and 0.4". - A coni cal

end face om the transdudét anether embodiment, thebtape Buppotite syisfiem hand
tribology confdgiirdlded a tape support platform interposed between the

end face of the transducer carrier and the tape. The
tape support platform has a tape support surface
extending generally across the end face of the transducer
10 carrier. A circular transducer slot is provided in which
the transducers travel. A transducer opening is provided
to permit engagement between the transducers and the
tape. The tape support surface may include a straight
transition edge perpendicular to the longitudinal axis of
15 the tape. The tape support platform may include upper
and lower tape guides generally parallel to the
longitudinal axis of the tape.
In any of the disclosed embodiments, the end
‘face of the transducer carrier may include an opening. A
20 1low pressure mechanism is provided for creating a low
pressure condition between the tape and the end face of
the transducer carrier. A low pressure distribution
channel in fluid communication with the opening may be
provided in the end face for distributing the low
- 25 pressure condition across the end face. Preferably, the
1owﬁpressure distribution channel is located adjacent to
the transducer. Alternatively, the tape support platform
may include a low pressure distribution channel in fluid
communication with the opening for drawing the tape
30 against the support surface. - : _
The low pressure mechanism may include a shroud
having an inner surface extending around the transducer '
carrier forming a chamber between the carrier and the
inner surface of the shroud. A seal is positioned
35 between the transducer carrier and the inner surface of
the shroud to minimize the movement of air into the
chamber while permitting free rotation of the carrier
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descri be above. 15 The cartridge may al so i ncl ude a t ape support

pad | ocay:¢de/paRg Nd the tape in the read/ wite zone. The ape support
pad may be ghnstructed of a conpliant or rigid naterleﬁcéqd%ﬂgﬁ tively,

t he tape support pad include a curved slot corresponding to the path
traversed 20 by the transducer along the read/wite |ocation.
Alternatively, the tape support system may I ncl ude a tape support on
the end face of the transducer carrber, extending above the datum pl ane
of the transducer for supporting the ta e adjacent to the 25

read/ wri t eTPSEXAVEN tO |they fhxgusbdi nkrtrangducepedruppadr vent disa
ci vili near pgoeritiage be‘HvieérI\&Ihé/ Qipﬁniﬁ? 48@Cthe cﬁ%ﬁ%@i‘t tﬁaﬁlli%wa gezﬁrdge

ol ane of 't B move; bhidieen. Eie) penter Cpening 9ed BRE: AEATDRSed: Be: . { he
t ape suppodrum aizxywean dmurocai'sedaton aﬂ?éa C@i&etéﬁetﬁépﬁéél Bﬁg&ﬂggﬁtﬁgs
S Pher She EhECRgrBes Pl U e KL T ol B craBBuchBnor: hal o
cur ved |nstﬁrserf&OEPSSmQ&gaamnnfhawtﬁhraugmsdheecennefl?ﬁeﬁmﬂgﬁégtralght
ik Tace | o8 BeghatER Myl VB d TLESY RGAELe LSRakbo®
between the tape and end face of the transducer carrier.
_ The method for engaging a magnetic tape with a
10 transducer at a read/write zone comprises flexing the
tape using any of the disclosed tape support systems'to ':
achieve consistent head-to-tape contact, especially at
the edges of the tape. ' . _
The claimed tape drive 1ncludes any of the
15 dlsclosed tape supports, together with the--elements
normally found in a drive to control movement of the tape
past the read/write zone. The tape drive may .also
include a tape registration system that includes a
registration arm which mechanicaily engages with a tape
20 guide on a tape cartridge. Final;y;_itlis centemplated-
that the above embodiments may be freely combined to
create a comprehensive tape support system.- |

25 R Figure 1 is a side view of a tape support
sym&un}including support arms and a tapered- end face
structure for isolated engagement of the magnetic tape
with the read/write location of the—circular;transducing
path.- : . _ _

30 _ Figure 2 is a side view of an ‘alternate tape.
support system including tape supports and a curved end

. face structure for engaging the magnetic tape with the.
read/write location of the circular transducing path.
Figure 3 is a side view of another alternate

35 tape support system includlng support arms- and an end
face structure which is tipped in:relation to the
longitudinal axis of the tape so that the transducers

"\"!,;.a_.'-i-_- Vies
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5 t he @r ansducer carrier and the straight outside edge bei n&’lﬂ
pet pendi cul P53 e | ongi tudi nal axis of the tape so t haPCRHUSY ly
pl anar tape surface is maintained through the read/ wite zone. 5

| n anot her enbodi-ment, the t&pe support system
pl atform i ntéerposed between the

the tape. The
extending generally across the end face of the.transducer 10 carrier.

circul ar transshygsye swbthi enpyovhdegead/whiite locdtiod rohthe arlrdulae! .
t ransducer op

transducers an

st rai ght
the tape. Th

gui des genera

tape support platform hasya tape support surface

%Q*?%%550fﬁﬁgégéﬂ to permt engagement between the

The tape support surface may include a

A

transiti on Bigereetpitadacperspectilve vieyi taflianddapexi s- of 15

I'n any of ¥he transducer emddfaedts, the end face of the transducer

carrier may include an(yﬁgﬁfg.sAigoa ggnbﬁhgggu&qymyaygyfaﬁ155;gﬂyﬁded
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conprises a tape support
end face of the transducer carrier and

A

alo .. pressure conditjon between the tape and the end face
Fesl/oeri e TocAtion, 6 bhecsarpsdRcen Patihand 1ts

relation to a tape support system. :

' Figure 6 is a perspective view of an alternate
transducer drum in which a portion of a tape support
system is an integral part of the end face.

Figure 7 is an alternate embodiment of the
transducer drum illustrated in Figure 6 in which the

transducers are located in slots around the perimeter of

the end face. . : .

Figure 8 is a perspective view of a tape guide
structure which may be interposed between the end face of
a transducer and a magnetic tape.

Figure 9 is a perspective view of a cartridge -
for holding the magnetic tape: in which curved tape
supports are attached to a cartridge housing.

Figure 10 is a perspective view of a cartridge
for holding the magnetic tape in which- tapered or
chamfered tape supports are attached to.thewcartridge

- Pigure 11 is a side view of a rotary head
tranadﬁéer-assembly with a center opening for
transmitting a reduced pressure condition to the tape to
promote engagement with the transducers. :

' Figure 12 is an end view of one embodiment of a
rotary transducer assembly illustrating low pressure

- distribution slots in communication with the center

35

opening. _
Figure 13 is a side view of an altermate rotary
head transducer assembly in which-a slot is provided
behind the transducer carrier for promoting the
transmission of air through the end face.



channel in fluid comunication with the opening may be provided in the
end faCﬁﬂi#ﬁl leStributing the low 25 pressure condition across the end
refer

face. ably, the | ow pressure distribution chanR&TYSOSN4ITRt ed

adj acent to t he transducer. Alternatively, the tape support platform
may include a |ow pressure distribution channel in fluid communi cati on
with the opening for drawing the tape 30 against the support surface.

The | ow pressure nechani sm may i ncl ude & shroud havi ng an i nner surface
extendi ng around the transducer carrier form ng a chanber between the

carrier and the Figneresidf igcanf ende vilewnf an slttermatpesendoned 35
bet ween thg, A EE i a i-n . thesshroud to
mnimze 'xaeéénoa{/}znpnt' %%%rﬁlé}qtggt Egﬁwh %%gy%% aaCV\Ai?]ﬁ{erapleJFt t?? ng free
rotati on Giokef adia¢ent to the\\rapsduyceys to promote engagement

PCT/ US95/ Wil the magnetic tape. .6 relative to the
shroud, A transducer_drum aj[ ' provi ded between the, openi ng and

vent is '
the chanmber to al | o igyre 15 1§ FoPETBEELRELYS Yd ¥ ferd FAFRREAGRd t he
chanber. THuvr holding a magnetic tape in which a cylindrical tape

support and a curved wrap pin are attached to the
cartridge housing. _ _
Figure 16 is a perspective view of an exemplary
10 arcuate scanning tape drive. |
Figure 17 is a side view of an alternate = ‘
transducer drum with a tape support integrally formed in
the end face and a tape support arm.: _ _
_ Figure 18 is an end view of an alternate
15 transducer drum with a tape support'integrally formed in
an end face and transducers located in re¢essed mounting
slots. _ _ _ -
Figure 19 is a side view of an alternate tape
support arm with a concave tape support surface.
20 : Figure 20 is a side view of an alternate tape
support arm with a convex tape support surface.

Figure 21 is an end view of a rotary transducer
with a tape guide structure having low pressure
distribution slots. | o |

'  | Figure 22 is a perspective view of a cartridge
ing the magnetic tape with an asymmetrical tape

25

Figure 23 is a perspective view of a cartridge
with an tape support pad behind the magnetic tape.
30 - Figure 24 is a perspective view of a mechanical
registration system for a tape cartridge. ' '
Figure 25 is a side view of a registration'arm
for a tape cartridge.

35

apparatus for selectively engaging a transducer located

v
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'
drumair vent is located on the side of the seal opposite 5 the front
face. Blades are attached to the transducer carrier to pronote air
fl ow t hr oul¥P 9645528 nt er opening in t he transducer drum PSTHEHAET] he
| ow pressure condition bet ween the tape and end face of the transducer
carrier. The nethod for engaging a magnetic tape with a 10
‘transducer at a read/wite zone conprises flexing the t ape usi ng any
of the disclosed tape support systens to achi eve consi st ent
head-t o-tape contact, especially at tﬁe edges of the tape.

The clai med tgpetdel vad FaldedsE A rotatd iy lbrakbdetes cdrimPRiBHPAOIt S,

together with the el enments nonnallxﬁgound in adrive to control

movenent of tMBSPEHLC taPe; A MAFIREY/Qk i%aPS SIPPATE BYPESHP 3L nay

al so I ncliigeloskedp€ore poitiioming tHendpatso nchatesha

regi stration 1,G: i.cal ‘ e ] | jJuide on a tape

cartridge. F?%g}’p?h%?fg:a g’%?%l&%rgp%la%ga %gflﬁléa'?s ‘?’F}fé&g%o%go% b%di ments nmay

be freelySconbeaddwrdte logaddion.a conprehensive tape support system

Brief Description of theudcaldis diplementatiod! Ok £n latudtslgeat! oW Of
cludi

a tape support systemin upport arnms and a_tapered en face

n
structure forreeerding §H§§@mﬂ§ﬁ9éirQﬁu99ﬁﬁﬁﬂﬁ$R¥tQﬁﬁd‘tO'FﬁPﬁ t he

read/wite | 0gglip2ing’ abhesd the didtrrvudiditape. PaincdOthe end
Figure 2 is a_side view of an altern e_t%Pe S%?ert system i ncl udi ng
rum penetrates into

tape supportsfafg 9f Ehe,taapsgucer he tape

10 surface, variation in the longitudinal tension across the
web at the read/write zone causes amplitude variations in
the reproduced signal, especially at the tape edges.
Consequently, it is important to achieve consistent
penetration of the read/write heads into the tape.

15 The penetration stiffness (force per unit tape
deflection) is typically lower at the edges of the tape
than at the center. The various tape support systems
disclosed herein are designed to manipulate longitudinal
tension of the tape to optimize edge coupling with the

20 transducers. o S

It will be understood that the embodiments
disclosed herein may represent components of an overall
tape support system for an arcuate scanning tape drive,.
and as such may be freely combined. It also will be

25 'undé:stood'that the size of the angles and displacements
ofiéﬁéﬁtape, transducers, and drum in the drawings have
been greatly exaggerated for'clarity of description. For
example, a typical transducer penetrates less than
0.0015" ( 0.0381 mm), and preferably between 0.0005"

30 (0.0127 mm) and 0.001" (0.0254 mm) into the tape surface.

'Figure 1 illustrates a side view of a rotary
head transducer 20 with a pair of tape support arms 22
and 24. The tape support arm 22 (the passive support
arm) is slightly longer than the tape support arm 24 (the

35 active support arm), so that a separation 26 is created
between the tape 28 and the portion of the end face 30 of
the transducer drum 32 closest to the support arm 22.




face structure for engaging the maghetic tape with the read/ wite

| ocati o circul ar transduci ng path. =] 8@ .S a side
vi ew of wa(ﬁ%‘tliﬁgrﬁ alternate 35 tape support systemincl udi r#&qz‘ifg ‘ﬂtﬁ o
arns-and an end face structure which is tipped in relation to the

| ongi tudi nal axis of the tape so that the transducers WO 96/ 15528
PCT/ US95/ 14777 _ 7 engage with only
the read/wite location of the circul al0 t ransduci ng pat h.

Figure 4 is a perspective view of a tape . support system which may be
used with @ Eﬁék#%PF}YplEﬁﬁﬁtlBgtFiﬁgaﬂﬂﬂenﬁuﬁqeﬁﬁll only contact Figure

5is g SChﬁﬂﬁltape|2@Sa16hgoa QEaBV?r1teaﬁﬁﬁﬂgﬂ%giQ%%?E%&?@@nff the
H gﬂfeugelr éne ﬁf@%eﬁf?gglﬁFeﬁFﬁpng &ar?gfe(sﬁ?p%%d%@d d&lim i n which
a portion THe separatipnozé prevepsserhies taangdr@mi3pafow! the end face.
5 engaging the tape 28 during a non-contact or passive '
segment 38 of the transduc1ng path, thus llmitlng head
and tape wear in this area.
The datum of the active tape support arm 24 may
be slightly below that of the transducers 34 on the drum
10 32, resulting in improved head-to{tape contact near the
' physical edges of the tape 28 and more consistent ‘T
recording performance throughout the.aro of the '
transducers 34 across the tape 28. ‘Additionally, the
forces between the transducers 34 and the tape 28 may be
15 maintained at a relativeiy low level, thus increasing
tape and head life. | o
For example, the d1fference in the datum of the
transducers 34 and the active tape support arm 24 _
preferably is less than 0.025 mm (0.000984 inches). A
20 0.025 mm gap has been shown to allow adequate read/write
performance to within 0.25 mm (0.00984 inches) of the
physical edge of the tape 28. The above example
corresponds to a tape support surface.44-which is
straight and parallel to the end face 30 of the
25 tranaducer drum 32. However, it will be understood that
thisrexampie represents a generai principle that may
applykto a variety of end face and tape lupport
conflguratlons.-. _ : - _
_ The support arms 22 and 24 are 1ntegra11y
30 formed as part of an outer shroud 40 which surrounds the
transducer drum 32 (see e.g., Fig. 4), although it will
be understood that they may be fixed relatlve to the
transducer drum 32 in a variety of ways. The support
- arms 22 and 24 have curved tape support surfaces 42, 44,
35 respectively, along the direction of'tape travel, which
minimizes the wear on the tape 28 and improves the head-
to-tape contact at the edges. | “



Figure 7 is an alternate enbodi nent of the - transducer drumillustrated

in Figure q# n whl h the transducers are located in slots_around the
peci met er fg'lsf e end face. . Figure 8is a pgﬂﬂégﬂqy
view of a tape guide structure which may be interposed between the end
-face of a transducer and a magnetic tape. Figure 9 is a
‘perspective view of -a cartridge 20 for holding the magnetic tape in which
curved tape supports are attached to aigartridge housing.

Figure 10 is a perspective view of a cartridge. for hol ding the magnetic

tape in which tapered orThe suppnferaﬂmt 2pecaugpsr theataps (28 el Yo t he

cartridge 25 AQSAGed to the cransBhIECaHln 35700 deatlighOmiot oY

head trans asse _ a cen openi ng

reduced pr essmlcdmat i ire t@emwealbwmwcularpeudotfec@w@@g@ﬁertthemdrum he
transducers. tr ‘?&ﬁe# hé aehsné By of @ %ﬂ;ﬁ%

rotary transduce eanseseal vy $ strat;l"n ° | ow prgssure ' | st utlonésﬁots

i n comuni 2at ithe B4IL% he '@&ﬁeﬁ’eﬂetrﬁ éARngesults in the tape;2& beyng o
side view of arbryd:eridtehe dteveB5duéced btaageusag. assenbly in which a
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circumstances the end face 30 of the transducer drum 32
have a non-planar shape. The end surface 30 of the

10 transducer drum 32 is shaped to provide additional
support to the tape 1mmed1ately adjacent to the
read/wrlte location 36. As illustrated in Figure 1, the
end face 30 has taper point 46 adjacent to the |
transducers 34. Consequently, the tape 28 is supported

15 by the taper point 46 on one side of the read/write
location 36 and the support surface 44 on the other. The
close proximity of the tape support locations 46, 44
results in improved head-to-tape coupling.

~In an alternative embodiment illustrated in
20 Figurelz, the end face 30’ of the transducer drum 32’ has"
~ a curved or conical shape which supports the tapé 28 at a
location 48 adjacent to the transducers 34’. The curved
or conical surface has the added advantage of reducing
the. llkellhood that the rotating transducer drum 32’ will
~"""the tape. While Figure 2 illustrates a generally
unlFerm- curve, it will be understood that an asymmetrical
curéﬁfmay enhance head-to-tape coupling. For example,
the end face 30’ may be high-adjacent to the transducer
34’ to increase tape tenslon through the read/wrzte

30 location.

Figure 3 is an alternate embodiment of the
embodiment illustrated in Figure 1 in which the support
arms 22",24" are substantially the same length. However,
the transducer drum 32" is tipped at an angle relative to

35 the tape 28 so that a separation 26" is formed proximate

the non-contact segment 38" of the transducer path.
Consequently, the transducer 34" penetrates into the tape

25
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8 wooe/1ss28 Figure 14 is an end view of an alternatg 47.I.,face I n
which air may be drawn through a plurality of hol es a acen% to the
transducers to pronote engagenent with the magnetic tape 5

Figure 15 is a perspective view of .a cartridge . for holding a magnetic
tape in which a cylindrical tape support and a curved wap pin are
attached to the cartrldge housi ng12 Figure 16 is a

per sPect e Wil SR omRise ts g Lage dr ve:
support i ningErEtgod ch:l'mld itl is posbﬁzbmadtbaeembliﬁhgatﬂ'@(ta‘?rﬁﬁ& Loﬁar 'Enape
FLoure 19 ity 9 HULE1307 501 SLBheraR, chpRlATLeEh N
recessed mmxuﬂu“;e 32%]3 kustrated in FigurBi guré 19 is a S|de view of an
alterngte tape  SUPRAdc@Sed! LBodeCORRRY BehBRELIWRRC s, S YUdACe:
' 26" result in the tape 28 engaging the ttansducer drum at
a slight angle resulting in greater head penetration at
the center of the tape and possible variation in the
longitudinal tension across the tape. Depending ph the
10 degree of head penetration, the head-to-tape coupling may
be inconsistent, especially at the edges. A'curved or _ .
contoured tape support may increase the longitudinal
tension along the edge of the tape._'Additidnally, a
contoured support may cup or preeshape'the tape to engage
15 more favorably with the transducer drum end face 30, 30’,
30", N |
Figure 19 illustrates a side view of an
alternate tape support arm 360 with a concave tape
support surface 362 which increases head-to-tape
20 penetration toward the center of the tape (not shown).
By reducing the relative penetration of the transducer
drum 366 near the edges of-the'tape, the recorded arcs
can be extended closer to the tape edge. The trade off
is reduced head-to-tape contact pressure at the edges of
25 the tape, which.results in a lower output signal and an
ihe:gased error rate. However, away from the tape edges
the Higher effective headfto-tape.penetration gives
higher contact pressures and thus better overall
electromagnetic performance. Thus,'the concave tape
30 support 362 optimize recording performance throughout
- most of the arc, while simultaneously extending the
usable arc length closer to the tape edges. :
Figure 20 is a side view of an alternate tape
support arm 350 with a convex tape support surface 352.
35 The tape support surface 352 is curved to flex'the tape
(not shown) into a shape that is_complementary either to
the end face 354 of the transducer drum 356 or to the



20 Figure 20 is a side view of an alternate tape support arm

with a con support surface. Figure 21 is_a I ew
of.a rotar yﬁé(?éﬁggqucer with a tape guide structure havi nd’wgg}r}gygure
di stribution slots. 25 Figure 22 is a perspective view of a
cartridge for hol odng the magnetic tape wth an asymetrical tape
Figure 23 is a perspective view of a cartridge with an tape support pad
behind the magnetic tape. 30 = Figgire 24 is a perspective view of
a mechani cal regi stration‘systemfor a tape cartridge.

Figure 25 is eircddavri edgef 325&&:@ thetdmuma3%$6. Ther contveresuppbritdge.

o Detal?gg Qgﬁ E'@H C)a né?%%ﬁégﬁﬁrﬁ%g@TQRdb?ﬁgﬁéoFag énPlver The

present invenfTon re at €s appar a
engagi ng a trghowniefartbem away frqmouhﬁjgmmﬁface 354 of the drum 356

PCT/ US95/ 14774ng pends the edges of the tape toward the end face 354.
5 Contoured tape support 352 has proven especially
effective when used in combination with the non-planar
end face structures 20, 20’ disclosed in Figures 1 and 2.
It will be understood that it is possible to
combine the convex, concave or straight tape support
10 surfaces on a siﬁgle transducer assembly. For example, a
convex tape support may be used adjacent to the
read/write location and a straight tape support may be
used on the opposite side of the transducer drum.
Figure 16 is a perspective view of an exemplary
15 arcuate scanning tape drive 300. A frame 302 receives a
double-reel belt-driven cartridge 304. The tape drive
300 includes a conventional cartridge loading mechanism
306 which receives the cartridge 304, opens a tape cover
312 to expose tape 308, and positions the tape 308 for
20 recording and playback The tape 308 is driven
longitudinally when a force is applied to a tape capstan
roller 310. The cartridge includes a tape guide (not
shown) attached to the cartridge 304. (see discussion of
Figs. 9, 10, and 15, below). The tape 308 travels left
25 to right: through a read/write zone 314, where it engages
| ' w1thx ransducers on the end face (see e.g., Fig 4) of a
rotary head transducer assembly 322.
The force for longitudinally advancing the tape
is applied to the capstan roller 318 by a transmission
30 assembly 316. For purposes of this exemplary
illustration, the transmission assembly 316 includes a
capstan roller 318 which engages the tape capstan 310,
causing the tape 308 to advance through the read/write
zone 314. It will be understood that a variety of
35 transmission devices are suitable for this purpose and
the above illustratlon in no way limits the scope of the.
present invention. ' '



9 on the end face of a rotating transducer drumwith a magneti c
tape. Wolssiisgdgy of tape support systens are di scl osei,ctsrmﬁg%@’zi oni ng
the tape so that the transducers penetrate into a tap | ong a
5 read/wite location. Successful inplenentation of an

ar cuat e- scan recordi ng systemrequires consistent head-to-tape
coupling across the width of the tape. Since the end face of the

transducer drum penetrates into the tap® 10 surface, variation in the
| ongi tudi nal tension across the web at the read/wite zone causes

anplitude variati ond8 Fhe tape 3@8radviengesi ghaoughs the alead/write t ape

edgets t zoﬁ@lsﬁl.qv,eﬂidﬁa id rScordedt @Wriﬁtéﬁh')e‘é% e@&% S(t"iﬁ:[ayedl_ he
penetra i

f" read/ wite heads into the tape

penetrat i g’ﬁ‘ it &eﬁg‘éi(qfeor?ep% Ydﬁ??n?aﬁé r°géFVe§ﬁa@n)tIia§1ﬁ%%l ly
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suppord s e esi gned t ipul at e
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10 trace a circular transducing path 74.
_ The tape supports 62, 64 have curved support ‘F
surfaces 76, 78 that extend along the longitudinal axis
"L" of the tape 28. The-inner surfaces 80, 82 of the
tape supports 62, 64 are contoured. to the shape of the
15 transducer drum 68 to minimize. the gap therebétween. As
will be discussed in connection with Figure 5, the gap 84
between the tape supports 62, 64.and the transducer drum
68 preferably is uniform and small. .
Straight outer edges 86, 88 of the tape
20 supports 62, 64 are oriented perpendicular to the
longitudinal axis "L" of the tape 28. The straight outer
edgeS-es,'ae maintain the tape 28. in a generally planar
configuration: as it passes:pastﬂthergenerally-planar end
face 66 of the transducer drum- 68. It will be understood
25 thag:. ;may be desirable to maintain the tape 28 in a '
gexs fy planar configuration for engagement with a non-
énd face. (see Figs. 1 and:2).
_ "The tape support 62. extends above the end face
. 66 of the: transducer drum €8 so-that a separatlon 90 is
30 formed proximate -the. non-contact -segment 92 of the
transducer path 74. Tape support 64.is sized so that the
transducer 72 contacts the tape 28 at the read/write
location 94 of the transducer path 74. _ -
As will be discussed.in connection with
35 Figures 11 and 12, the transducer drum 68 has a center
hole 100 which is connected to a low.pressure source (not
shown). A series of low pressure distribution slots 102




been greatly exaggerated for clarity of description. For exanple, a
typi cal transducer penetrates |ess than 0. 0015" ( 0.0381 and
preferabl y WoEA#?80. 0005" 30 (0.0127 My and 0.001" (0. 0254PCHPSI¥MET: he
tape surface. Figure 1 illustrates a side view of a rotary
head transducer 20 with a pair of tape support arns 22 and 24. The tape
support arm 22 (the passive support arm is slightly |longer than the
tape support arm?24 (the 35 active supporgsarm, so that a separation 26
is created bet ween the tape 28 and the portion of the end face 30 of
the transducerigirflof® comnesichtibhewithpehe @efitd2Z hole 100MArX¥5/ 15528

PCT/ US95/ 14777 » . - . il nsequently,
rotating tranﬁfﬂ:ve’r%e%ﬂﬂvi ?}I:e'oﬁ?g g%ﬁ?aé? to dl?ﬁglpé‘%g fgleall g a
read/ wite | ogatessuds odtndieion prgmimatkl yocitheulttaanzdmcetscSt2 g h (see

Figs. 4 and S)enha;rtc-geEﬁé-‘a@é‘fﬁ‘éﬁ&ncgﬁtggzﬁvemS the transducer 34 from 5

engagi ng the tape Nng a non-con act or passive segnment 38 of the
transduci ng path, thus |Figeregshiégda schematic jllustration of the

theoretical maximum read/write location 94 of the
transducer path 74. It will be understood that as a -
practical matter, a portion of the tape edges will be
unused. For example, in one embodiment 0.007" (0.1778
10 mm) of each edge was unused. On a standard quarter inch
tape (6.35 mm), the unused portion represents 6.0% of the
tape width. While this fact results in under utilization
of the tape, it is preferred that the transducer drum not
intersect directly with the-edges of the tape due to
15 possible tape damage and wear to the transducers 72.
Since the end face 68 has a diameter larger
than the width 96 of the tape 28, the angle a is less
than 180°, and preferably between 30-60°. The gap 84
between the perimeter of the end face 68 and the inner
20 surface 82 of the tape support 64 is small so that the
tape 28 receives maximum support. Additionally, if the
gap'84'is uniform, cross-web tension variations are
minimized.
Figure 6 is a perspective view of an alternate
25 transducer drum 120 with a tape support surface or ridge
122 ‘extending above the datum of the surface 128 of the
end"face-124. Transducer mounting slots 126 are provided
along the tape support surface 122 for retaining
transducers (not shown). The transducers protrude above
30 the surface 122 by less than about 0.0015" (0.0381 mm).
Because the protrusion of the head is fixed relative to
-the surface 122, penetration of the transducers into the
tape is fixed, resulting in good head-to-tape penetration
over a longer portion of the read/write location of the
35 transducer path. The surface 122 may be planar, curved
or some other suitable shape.
The support surface 122 rotates with the



and tape wear in this area. ‘ The datum of the active tape

support veo vs/tss2gay be slightly below that of the traqﬁﬂHﬁ on the
drum 10 32, resulting in inproved head-to-tape contact near ﬁgd¢%%

physi cal edges of the tape 28 and nore consi stent recordi ng :
per formance throughout the arc of the transducers 34 across the tape
28. Additionally, the forces between the transducers 34 and the tape

28 may be 15 maintained at a relativel}6|ow |evel, thus i ncreasing
tape and hea For .exanple, the difference in the datum.

d life. ) _ ]
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Figure 7 is an alternate modified transducer (
drum 150 in which the tape support surface 152 extends |
above a datum plane 156 of end face 158. Mounting slots
154 are provided for the transducers. 1In an embddiment :
15 for use with a 0.25" (6.35 mm) wide tape, the surface 152
is approximately 0.78" (19.81 mm) wide,'and-has.an
overall diameter of 0.56" (14.22 mm). The surface 152
may be planar, curved or some other suitable shape.
Figure 17 is a side view of an alternate
20 transducer drum 370 with an active tapéfsupport surface
372 integrally formed on the outer periphery,pf_the end
face 374. ' A passive tape support arm 376?15 provided on
one side of the drum 370 to 1lift the tape 28 out of
contact with the adjacent transducer 378. The
25 transducers 378 engage the tape-28-a1¢n§-a read/write
lo_:‘%gn'379; opposite the passive tape support arm 376.
ipe 28 may also rest on the end face 374 in some
applications. . o e _
The datum of active tapé_support surface 372 is
30 slightly below the transducers-37& by a few microns
(0.001 to 0.005 mm). This configuration improves head-
to-tape contact near the physical edgéslof the;;ape.zs
and allows for more consistent recordinglperformance
throughout the arc of the transdﬁcers aqrbss-the tape.
35 Figure 18 is an end view of an alternate
transducer drum 380 with an active tape support surface
‘384 integrally formed around the periphery of the end




mninizes the wear on the tape 28 and i nproves the head- to-tape

contact at the edges. W06/ 15528 N _
PCT/ US95/ 1W0/956/15528 The support arm 22 causesPCRUSONMITDS to
be i ntroduced to the transducer drum 32 at a slight angle such
that the generally circular end face 30 of the drum 32 penetrates

further into the center of the tape than at 5 the edges. This
penetration results in the tape 28 being 34 longer in the center due to
stretching. As will be discussed in detail below, in sone

ci rcumstancesfgag QBQ faﬁa%@ﬂcéﬂ? id@%‘%cﬁéﬁnﬁ@ recedg¥d 2

non- pl anar shape. The surface 30 of the t ransducer drun132 i s

shaped to pro@?ﬂ@t&HH|F48ﬁ§ 99ﬁni9q°t§P?fﬂ?Y%RﬁF?ﬁn%ﬁl Ehe| 97U acent
to the readbmmlwheleqat5038%6ar%5déépéﬁr&ﬁ&niuhbiégmmowﬁ ihhPigureend

foce 0 nes 1308 BRAE' sH8 29RRERRIcd R oo MG TRAMRELG, Alrvner avny
s|de of tBe réndethEepa881ve tape support arm 390.

Figure 8 illustrates a tape support system -
comprlsing a tape support platform 170 attached to the
outer shroud 70. The tape support platform 170 is
interposed between the tape 28 and the end face 66 of the

10 transducer drum 68. Outer tape support surfaces 172, 174
have straight tape transition edges 176, 178 which are
perpendlcular to the 1ongitud1nal axis "L". of the tape
28. '

The tape support platform 170 has a circular

15 transducer slot 180 which allows the transducers 72 to
rotate freely along the transducer path 74. A pair of
inner tape support surfaces. 182, 184 are provided
adjacent to the outer tape support surfaces 172, 174,
respectively. A transducer opening 186 is located

20 Dbetween the inner and outer tape support surfaces 172,
174, 182, 184. The extensive tape support surfaces 172,
174, 182, 184 provide enhanced mechanical stabillty of
the tape 28 relative to the transducers 70. -

 As is discussed in connection with the above
ments, the tapé support surfaces 172 and 182 are
?ﬂ$%néo that the tape 28 does not engage the
tramsducers 72 along the non-contact segmént 180 of the
transducer path 74. Alternmatively, the transducer drum
68 may be tipped relative to the tape support platform
30 170 to achieve the same result. Upper and lower tape
edge guides 196, 198 add mechanical stability to the tape
support platform 170. It will be understood that. the
distance between the upper and lower tape edge guides
196, 198 may be greater than the width of the tape.
35 _Hoﬁever; in some circumstanées the upper and lower guides
196, 198 may actually gulde the tape 28. As will be
dlscussed in greater detail below, a center hole 192 is

25




| ocation 36 and the support surface 44 on the other. The cl ose

pr oxi m ﬂp t ape support |ocations 46, 44 results in inmproved
head-t o-t ape coupl i ng. In an alternative e 14777
illustrated in 20 Figure 2, the end face 30" of the transducer drum 32
has a curved or conical shape which supports the tape 28 at a

| ocati on 48 adjacent to the transducers 34'. The curved - or coni cal
surface has the added advant age of redud ng the likelihood that the

rotating transducer drum 32" wll 25 damage the tape. Wile Figure 2
|IIustratequVg@ﬁérﬁprytransnnmmmng(aunedu¢edvpressurendendnbmdnthat an

asymret ri Cghe tapéuéﬁetEaénﬁﬁﬁgﬁgcent fet ?ﬁ%ﬁ@%ﬁ%?ﬁﬂe'annsggﬁeféagale '

the end face_30' ucer o'increase
t ape tenS|%PFtFF§u§%P?h39ré&dFﬁﬁ1?93ﬁquii§u1Qﬁﬁt1°n 194 of therFigure 3 is

an aIternaﬁfaﬁsaadeﬁepatnf7ub$ ) enbodinment illustrated in Figure 1 in
HoweveP, - e t ratRRuEBPS AHRPSSt RIAKERAR 170 sravires Hesei ve 1o 35
the tape Jechanibeal astapilitiyoto2the taps 28l Idows!for higher e
e obeaietEss bl Fhel LIMGRAT T2 ga SRESSHETAY
pCT/U395/$umzqeases the signal strength by providing good head-to-

tape contact across substantially the full width of the

10 tape 28, is less sensitive to transducer penetratien
differences that occur du:ing mass production, and ‘h
provides tape edge guides that may reduce vertical '
movement and the need to servo the rotary head
transducer.

15 : Figure 9 111ustrates tape 200 retained in a
cartridge 202 for engagement with a rotary head
transducer. In this alternate embodiment, a tape guide
204 and wrap pin 206 are attached to the cartridge 202 on
opposite sides of the read/write zone 208. The tape

20 guide 204 and wrap pin 206 do not rotate. As discussed
above, the tape supports 204, 206 may be curved or
contoured to flex the tape into a shape that is
complementary to the end face of a rotary transducer (not -

- shown). Figure 10 illustrates chamfered tape guide 210

25 andiwrap pin 212 with curved center portions 214, 216 and

#ight edge portions 218, 220. |
- In one embodiment, the contour of the tape
guide 204 is comstant, with a depth of 0.005" (0.127 mm)

, at the center of the guide 204. In another embodiment,

30 the tape guide 210 has a chamfer extending 0.015" (0.381
mm) from the top and the bottom flanges, and has a depth
of cut of 0. 005“ (0.127 mm) at the center of the guide.

However, the tape edges may be damaged if tape
guides 204, 210 are tapered because of the large strain

35 induced in the tape due to the pre- shaping of the tape in
combination with the wrap angle of more than 90° around
the tape guides 204, 210. In partleular, the tape guides




12 28 along the read/wite location 36". It will be under st ood
that it is to conbi ne the tapered or curved en 30
with the t.vﬁ‘ggﬂu?’ nsducer drum structure 32" illustrat g’ﬁ'ﬁﬁé’lg&’e .
5 As di scussed above, the separations 26, 26', 26" result
in the tape 28 engagi ng the transducer drum at a slight angle '
resulting in greater head penetration at the center of the tape and
possi ble variation in the ~ longitudinale tension across the tape.

Depending on the 10 degree of head penetration, the head-to-tape coupling
may be |n204$|snenumpespecnmpqpnﬂ dﬂmveaknn the\ tapec200; which

Con our o, | 2PEcBUIAARE AP aLICVRASS | O WD SilAthona. LEBSkARLS' Gdp! e

edge of the tape I'trona con

pre- shape t heangpe woungag&;ewramrp@-rmmea.bl@lw ccausa% signifiicantdyum
end face 30, $Qgg taped3Wear. Figure 19 ilfustrates a side view
of an al ternate Pape support arm 360 with a concave ta port

surface 3& which increHigvrge3§- ﬂélﬂﬂﬁ?%&?s[ﬁ#ﬁﬂ@k@¢%ﬁﬁ¥gwb¥dwh gcént'er

of the tape (papesgavdb 222 hBy sedadight dugds| Rid ve Roppapapian2ge the
t ransducer drum 366 n ar t he ed of th ape, the recp d d_arcs
can be extendﬂatblﬁsgPrFE e, PF g&@? t§Qé§§(ﬁ? provided figreq

head-to-tape £baekinf phessape 200.he Trgesivintiige ¢ thecomboabedesul ts
in a lower outggb EHQHQEGagg 2Bat the small wrap angle at the pin 226
10 minimizes tape strain.
Figure 22 illustrates an embodiment with a non-
rotating asymmetrical tape guide 410. The tape guide 410.
has a straight edge 412 for the majority of the wrap %
angle to minimize tape strain and a curvilinear edge 414 >
15 adjacent to the read/write zone 208 to cup or pre-shape
~ the tape 200 to achieve improved coupling. with the end
face of a rotary transducer (not shown).. A‘symmétrical
wrap pin 416 may be used with the asymmetrical tape guide
410. . S
20 In another embodiment, the yaw of the
' transducer drum 32" is tipped (see Figure 3) so that the
read/write location 36" is between 0.1" and 0.4" from the
wrap pins 206, 212, 226, 416. This right-hand tribology
configuration permits the transducers 34" to penetrate.
25 morsideeply into the tape 28, 200 for improved-
| tranbﬂncer to-tape interface and greater tolerance to:
mannfactur;ng variations. Right-hand tribology may be-
combined with a curved or conical end:face-30' on the -
transducer drum 32’ (see Figure 2). It will.be-understood
30 that if the span between the read/write location and the
wrap pin exceeds 0.5", the tape may wrap' around to the
-inactive side of the end face. :
Figure 23 illustrates a cartridge 420 in which
a tape support pad 422 is located behind the tape 200 in
35 the read/write zone 208. The tape support pad 422 may
6ptionally include a curved slot 424 corresponding to the
path traversed by the transducer along the read/write



i ncreased error rate. However, away fromthe tape edges t he hi gher
ef f ect | woo dy2i382¢ O- t ape penetrati on gives hi gher cont a%rﬁds@?ﬁ&‘ﬁ?s and
e

thus better overall el ectromagneti c perfornmance. Thus, concave tape _
30 support 362 optimze recording performance throughout nost of the
arc, while sinultaneously extending the usabl e arc length closer to the

t ape edges. Figure 20 is a side view of an alternate tape
support arm 350 with a convex tape supBQrt surface 352. 35 The tape

support suyrface, 352 i curved to flex the tape (not shown) into a shape

that is corfffdnkPRary ?t REpnggucer heads,gay;Rropsnds o tEB@sducer drum

356 or to dureved. slot ¥¢1966458R8t the tape 200 wraps around the
PCT/ US95/ circul ar edge

4
358 of thit%ar*ﬂ?ﬁ%%%r head8 oy Bhes FARS, supPPOrt; pag BY HR®d the niddlie
portion ofcanstrepeednof a comphdent matehrdalmjaisifolnrag Eornekdmpre 354 of

the dr ouffrég“ia - 48ifle "6EASy PEREEARS nak elG T PP AU 1N F RhE0C 35

5 Con suppor as proven espec
pad 4 2 may be constructed of a rigid materlal, such as

for example plastic.
A tape cartrldge may be registered to a tape
- drive by engaging the base plate of the cartridge with
10 mechanical stops on the tape drive.  Figures 24 and 25
illustrate an alternate tape registration system 430 for ‘
registering a tape cartridge 432 with a rotary head
transducer assembly 322 (see Figure-lG),”'A registration
arm'434, preferably mounted to the mounting flange_320
15 (see Figure 16), engages a lower flange 436 on a tape
guide 438. Mounting the registration arm 434 on the
mounting flange 320 minimizes tolsrance-build-up,between
the tape guide 438 and the transducer assembly 322.
Alternatively, the registration arm 434’may be mounted to
20 any suitable surface proximate the rotary head transducer
assembly 322.

A distal end 440 of the- registration arm has a
curved or angled surface 442 which permlts smooth
engagement and dlsengagement with the lower flange'436 on

25 thefcartridge 432. The end face 444 also has a

% Eally oriented V-shaped or curved contour 452 whlch
appé eimates the circular profile of the flange 436. BAs
is shown in Figure 25, end face 444 of the registratlon
arm 434 does not extend past. the flange 436 far enough to

30 contact a tape 446, so that movement of the tape 446 in
the cartridge 432 is not interrupted. It will be
-understood that the end face 444 of the regzstratlon arm
434 may be configured to engage with top flange 450, or
both flanges 436, 450 simultaneously.' Thé-registration

35 system 430 is engaged by sliding the cartridge 432 into a
loading mechanism (see Figure 16). The loading mechanism
opens the tape cover 448 to expose the tape 446. Upon




ef fective ‘when used in conbination with the non- pl anar end face

structures 20, 20' disclosed in Figures 'l and 2. It will be
under st 0od™15528 | s possible to combi ne the convex, coX&ES¥14777
straight tape support 10 surfaces on a single transducer assenbly. For
exanple, a convex tape support may be used adjacent to the

read/ wite | ocation and a strai ght tape support nay be used on the
opposite side of the transducer drum - 21 Figure 16 is a

perspective view of an exenplary 15 arcuate scanning tape drive 300. A
frame 302 recebmpseae inséatilon, atle lleivieﬁrwa&ﬁg@aa:uidgetﬁe4taﬁée tape

drive 300 |n nven cartrid oadi ng nechani 306
whi ch recelvegu? gg?t”ﬁﬁ&@ﬂ@ﬁ [Mﬁﬂ?%g%%ﬂégﬁg)éhe guggiﬁetgig;pose t ape
308, and positions the Fa.garaoalfms msara-:tmnmlahgvm cpfaazbaokaryTheadape -
308 is driven t n qg?i t ape capstan
roll er 310.: :é:aggr?relgg ﬁg'o %abﬁ'ny]%‘nt%p%%ﬁ déf? E'ﬁ%%) attached to
the cartr |5dge09mund-§é§19nsw5@| én tgrnsdugeyArwn ar wemt 1334 pkeadingThe

tape 308 travehgol &f bhdRbekO 2Bi6dNt A IRItHY BHEAM Vi1 E 5116]?892§§415V‘her e it
engages - with ransducers on the end face (seg of a

rotary head tPﬁﬁgagegr I9TsERdeRAsing pressure bulldq&elﬁoFg% g%gmber
| ongi t udi nal | g3gdvagealis 220 hiee placdd butweeat tife tiwsidpssartace of 318

/1 st rat  on, ERRCORPaRSRREGR, 24es and Fodh & detdnsr Aron AT, Chlader .,
318 whi clteng246sarecattpehedpsoathe] GQutside awrfare et ttive SH8nsdueevance

L OUsn the Taeh"BkkCro ardW'aid! tndugh Wnd CUVEE Shore 3531 @ variely

of
according to the arrows 248.

The blades 246 use the shroud 242 as a stator
to create sub-ambient pressure at the interface between

15 the end face 258 and the tape (not shown). As is shown
in Figure 12, low pressure distribution slots 256 in the
end face 258 route the airflow through the center hole
232 so that the sub-ambient pressure occurs adjacent to
the transducers 72. :

20 Figure 12 illustrates an alternate tape support
platform 250 which substantially covers the end face 258
of the transducer drum (not shown). Since the end face
258 is substantially enclosed by the tape support
platform 250, the reduced pressure condition is

25 congentrated generally proximate the transducer opening
25 HW:Consequently, the tape 28 is drawn to the opening
254 for improved engagement w1th the passing transducers
72.

Figure 21 is an end view of another alternative

30 tape support platform 400 which substantially covers the
end face of the transducer drum (not shown). A center
hole 404 and low pressure distribution slot 406 proximate
the transducer opening 408 are cut into the tape support
surface 402 of the tape support platform 400. The low

35 pressure condition draws the tape 28 against the tape
support surface 402 to enhance engagement of the
transducer 72 with the tape 28 at the transducer opening



35 transm ssion devices are suitable for this purpose and t he above

I 1T ustr gl idde NO WAy limts the scope of the present_J i
W 06/ 15Eag6Nssds’ pCT) o BRI
14 . As the tape 308 advances through the read/wite

zone 314, data is recorded ("witten") or read ("played - back") from
the tape by neans of a rotary head transducer - assenbly 322. The rotary
head transducer assenbly 322 is 5 fiX@& to the frame 302 by neans of a
mounting flange 320. Figure 4 is a perspective view of a
rotary head08. transducer assenbly 60 with a pair of tape supports 62,

64 ad) acent to the ondgie? 166 13 dSORGHEETvECHbESan a1thBhabes (n an

outer shroud 70 so that the transducers 72 10 ‘trace a_circular transducing
path 74, rotary transduger drum 47fhd% dich @ FE3RsAUEeEJPiabpor t

surfaces 78727Rashat pauraldty @y dite Holws t274 nébnigtted to ah'adk the
cont oured 85t RASRGBe SBAVERG PT SRR RE HBCEREENPALIPEE the gap
t her ebet wethrough the air gap 276. Figure 14 is an end view of the
transducer plate 272 containing eight transducers 280 and
a plurality of air holes 274 adjacent thereto..
While the above embodiments disclose various
10 quantities of transducers, it should be understood that
the number of transducers in the exemplary embodiments in "
no way limits the scope of the invention.
Other modifications of the invention will be
apparent to those skilled in the art in view of the
15 foregoing descriptiOns. These descrip:ions are intended
only to provide specific examples of embodiments which
clearly disclose the present invention. ACco:dingly, the
invention is not limited to the described embodiments or
to the use of specific elements, dimensions, materials or
20 configurations contained therein. Aall alternative.
modifications and variations of the present invention
which fall within the spirit and broad scope of the
appended claims are covered.




wi |l be discussed in connection with Figure 5, the gap 84 bet ween t he
tape supports 62, 64 and the transducer drum 68 preferably is uniform
and smal | . WO 96/15528 Strai ght out &3 edges 86, 88 of the ’%lgpﬁ%s (4777
supports 62, 64 are oriented perpendicular to the | ongi tudi nal axis "L"
of the tape 28.
in a generally planar configuration as it passes past the generally
face 66 of the transducer drum68. It w |l be understood 25
that it may be desirable to naintain the tape 28 in a : general ly

pl anar configuration for engagenent w pdris NDist pl anar end face. (see

pl anar end

Figs. 1 and 2
face 66 O

b0, e T9taTHREAY (aRd

The strai ght outer edges 86, 88 nmaintain the tape 28

The t%ge support 62 extends above the end
MEBTt hat a separation 90 is 30 forned:

pr oxi mat e t he 220n- cageacupmyierdr®?2 of the transducer path 74. Tape

support 64 is
the read/ wit

ize t %Hg i transducer 72 contacts-the tape 28 at
gi CLI‘-’lg’geatgllggrP 2 F%he transducer path 74. As

will be discu@sed ig&Fconnection with 35 Figures 11 and 12, the transducer
2@eNt glgne  hol e 100 which is connected to a | ow pressure
ho

drum 68 has a

source (not
WD 96/ 15528
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. A series of |low pressure distribution slots 102
end face PCT/ US95/ 14777
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15 in fluid comuni cation with the center hole 100 are provided in
the end face 66 to distribute the |ow pressure conditi B g&y§+ﬁate to

the trIMRMLEE 72 1o enhance tapggt o- head cont act.

Figure 5 is a schematic illustration o? t he t heoretical maxi mum
read/wite |location 94 of the transducer path 74. It will be understood
that as a practical matter, a portion of the tape edges wll be

unused. For exanple, in one enbodi nent 0.007" (0.1778 10 mm of each edge
was unused. On a standard quarter inch - tape (6.35 nm, the unused

portion rEEOeSQnaif&eﬂMt&hndﬁncer dfmm width. Wiile this fact results in

under uti h Is preferred that the transducer drum

not #‘I# gggedﬂlggﬂr& %uéﬂ?%e%e edges of the tape due to 15 possible

t ape danagB4andnde£ac&o t he transducers 72. : Since the end

face 68 hagca di s b he width 96 of the tape 28, the
£3p7 SrafEtibes it ing 'S

angle ais preferably between 30-60[err]. The
gap 84 12Bet WEEASLhe perineter of the end face 68 and the inner 20
surface 8238f LBAtkaPepemimgyt 64-is small so that the = tape 28 receives

Tenston. 35882{%99‘;“'“"5‘%%%%4% dpom 9P B4 TS N IO, 0T
perspecti ys2vi eapel sappairicesuiface _

154 transducer mounting slots

156 recess _
158 end face . : ‘
160 center opening

170 tape Support platform

172 outer tape support surface
174 outer tape support surface
176 tape transition edge

178 tape transition edge

180 circular transducer slot

182 inner tape support surface
184 inner tape support surface
186 transducer opening

190 non-contact segment

192 center hole

194 read/write location

196' ﬁbper tape guide edge

198# Yower tape guide edge

200" tape

202 cartridge

204 tape guide

206 wrap pin

208 read/write zone
- 210 tape guide

212 wrap pin

214 curved center portion

216 curved center pqrtion

218 straight edge portion

220 straight edge portion




25 transducer drum 120 mﬁth.a tape support surface or ridge 122
ext endi ng above the datum of the surface 128 of the end face 124.

Transducer MRS58 sl ots 126 are provi deg al ong t he tap@<THSII4777
surface 122 for retaining transducers (not shown). The transducers
protrude above 30 the surface 122 by |ess than about 0.0015" (0.0381 nmm).
Because the protrusion of the head is fixed relative to the surface
122, penetration of the transducers into the tape is fixed, resulting
in good head-t o-tape penetration over a |longer portion of the
read/wite | oggpi opapé glieaé> transducer path. The surface 122 may be

pl anar, curved other sui t abl e shape. The support
Surface 122 1634t SSCHRALABENSAS WD 96/ 15528 |

PCT/ US95/ 1477226 wrap pin 16 transducers to

Chown) - vhen 3 ot Ghatdoesd crafBiude | (" The s ace 122°1 5 pushed
into the plana32 centerhbolepe, tape tension causes the tape to be
flattened 5 y3gai pphnbBfcat’ b2afm hdx vehte surface 122 is made of. a

236 chamber

238 outer shroud air hole

240 seals

242 outer shroud

244 transducer drum

246 Dblades

248 air flow

" 250 tape support platform

252 center hole

254 transducer opening

256 low pressure distribution slots

258 end face

270 rotary transducer drum

272 transducer plate

274 air holes

276 air gap

278 airflow

280 transducers

282 end face

30¢¢ arcuate scanning tape drive

302 frame |

304 double-reel cartridge

306 loading mechanism

308 tape |

310 tape capstan roller

.312 tape cover ' ' ~

314 read/write zone

316 transmission assembly

318 capstan roller

320 mounting flange

322 rotary head transducer assembly



hard material, or provided with a coating to resist wear - and tape
fricti I n enbodi nent for use with a 0. 25" (6. L e tape,

t he suS?gggl preferably is .~ affroxi mately 0.218" (%5 wi de,
with an overall 10 dianeter of 0.70" (17.78 nm. - Figure 7
is an alternate nodified transducer drum 150 i n which the tape support
surface 152 extends above a datum pl ane 156 of end face 158. Mounting
slots 154 are provided for the transducers. |In an enbodinent 15 for-
use with a 0.25" (6.35 mm w de tape, the surface 152 IS
appr oxi ne85Dy @ape' suppBt mymw de, and has an overal |l dianeter of

0.56" (14 pot may be planar, curved or sone other
sui tabl e g%gpgghpe EQ% ¢ ' lgure 17 is a side view of an alternate 20

transduced54rugndzdage h an active tape support surface 372 integrally
formed onzgge ewhebduRidr @him of the end face’374. A passive tape

support arm 376.,i s provided on one side of the drum370 to lift the
tape 28 o8P8of Circudax: #3498 th the adj acent transducer 378. The 25

transducesgo378apedsupport aame 28 along a read/wite . location 379,
opposite passive_ tape.su t_..arm 376. The tape 28 may al so rest
on the enéeﬁacgagﬁsl ?g’ﬁé: zfpcp?.i cations. ) . The datum of
active tapé4suppdr faserface 372 is 30 slightly below the transducers 378
by a few gLgrops., Qhnf © 0.005 nm) . This configuration inproves
head- gkgo-?gsg?ggﬁ%gbt near the physical edges of ‘the tape 28 and
al | ows f oB7fpr sranssusesndm®®or di ng per f or mance t hroughout the arc of

the transgyser gaper atppoht sWFace
374 end face
376 tape support arm
378 transducer
380 transducer drum
382 end face
384 active tape support surface
386 transducers
388 slot
390 passive tape support arm
400 tape support platform
402 end face
404 center hole
406 low pressure distribution slot
408 . transducer opening
410:.-.tape guide
412 7 iﬁight edge
414 curved edge
416 wrap pin
420 cartridge
422 tape support pad
424 curved slot
430 tape registration system
432 tape cartridge
434 registration arm
436 1lower flange
438 tape guide

s h_r:-;_'.-‘,- e




35 Figure 18 is an end view of an alternate transducer drum
380 with an active tape support surface 384 integrally fornmed around
t he peri ph®Q961552he end WO 96/ 15328 PCT/US95/14777
PCT/ US95/ 14777 17 face 382.
Transducers 386 are |located in recessed nmounting slots 388 cut into the
peri phery of the drum 380. The slots 388 are deeper than those shown in
Fi gure 7 so that the transducers 386 can be | ocated further away 5
. fromthe passive tape support arm 390. Figure 8 illustrates a
tape support Sy¥§t edigtal CEARri Sing a tape support platform 170 attached to
the ~ outer shroud i The tage support platform 170 is i nt er posed
bet ween the t4fe @d¢ BBTEABSf ace 66 of the 10 transducer drum 68.
Quter tape supp@rteﬁarfaces 172, 174 - have straight tape transition
edges 176, lz§%¥h &Q are perpendlcular to the lorfgitudinal axis "L" of
t he tape The tape support platform 170 has a C|rcular
448 tape cover

450 top flange
452 contour




15 transducer sl ot 180 which allows the transducers 72 to rotate

freel Y W %Eg gzge transducer path 74. A pair of I nner sééti
surfaces 84 are provided Qﬁacent to the outer gﬁ@’ Eﬁgit
surfaces 172, 174, respectively. transdueEF_BﬁenTﬁg‘IBG‘FS‘#OCated 20

between the inner and outer tape support surface§Mi$%afhsBmﬂi 184. .
The extensive tape support surfaces 172, ' 174 e enhanced
mechani cal stability of the tape 28 relative H#EH ers 70.
As is discussed in connection with the above 25 e od e tape
support sWEf &&8IME72 and 182 are rai sed so that the tape 28 does not

engage the trangducerg, éﬁﬁ%{gﬁh%rfbgogngggiﬁgéraﬁggﬁg%ﬁg) 3k%the

t ransducer gath 74. AIternat e trans e tipped
rel ati ve Wéthha tapasduaas tafplaatlreﬂp(wtqmone.a‘éheemegmelgampeesmt

Upper andbéﬂngr mb%&%able edga;rgén Pdus 198cRIE  1BAGERLEINAY! ebu'd ty to

t he tape rm 170 t, Wwll be understood that the
(i st ance BEPRABE EHE gt i AT 10 ORBe BRPRBPATatygs 108 may be
greater tbemprlisinwgdth of the tape. 35 However, in some circunstances the
upper and Lover 0ul o3 orar s piiedief SABL Y MR ISGAPEAED Ao 01
. 96/ 15528 proximate the read/write zone, the tRUI8dIS06r1¢aA¥Tier
having an axis of rotation which passes through the tape
at the read/write zone; |

at least one transducer for reading and writing ‘
arcuate information tracks generally laterally across the
tape located on the end face of the rotating transducer
carrier so that the transducer traces a substantially
circular transducing path through the read/write zone
with the axis of rotation corresponding substantiaily to
the center of the transducing path, the transducing path
having a read/write location; and _ ' :

a tape support system generally adjacent to the
read/write location for positionihg the tape so that the
at least one transducer penetrates into a tape surface
along the read/write location, the tape support'system
comprising at least one tape support having a tape
support surface engaged with the tape extending generally
laterally across the tape, at least a portion of the tape

.- surface having a convex shape. '

2. The apparatus of claim 1 wherein the axis
of rotation is generally non-orthogonal to a tape plane
and the tape support'sYstem further includes a second _
tape support on the end face of the transducer carrier
extending above a datum plane defined by the at least omne
transducer for sgpporting the tape adjacent to the
read/write location.

3. The apparatus of claim 2 wherein the
second tape support comprises a raised surface on the end

[T E




18- provided for transmtting a réduced pressure condition to t he
tape 28 to contact between the transducers 72 and_the_tape 28
at-the rea&f%&gﬁ ocation 194 of the 29 transducer path 7 14777
The tape support platform 170 provides nore mechani cal stablllty to
the tape 28, allows for higher pressures between the transducers—72—

and the tape 28, I ncreases the signal strength by ph@gmgnﬁg Jo!
head-t o- tape contact across substantially the ful
tape 28, is less sensitive to transducer penetratlon Mﬁiﬁgat
occur during fass. production, and provi des tape edge

reduce verti cal novenment and the need to servo the rotary head
transducer. 15 re 9 illustrates tape 200 retained in a
cartridge 202 for enga@aﬂﬂné%ﬁtapnarétuﬂyoﬁeaaalm 1 whexedacghe Axishi s

al ternate enmpadiggianich tﬁpegaaéﬁm noaoétﬁagowa&ptel B Q?ea?Q.a"ﬂet ached
to the cartridge 202 on Ep05| e sides of "the read/ wi one 208. The

tape 20 gui @@ FEheRRAERF); 25 Rt IPBeERLLY gsOnyR¥- swrface anghove,
the tape suppoet &tZ%as?:Dﬁaﬂmwmmd@ﬁl P8 located! prbsdmheef kde the tape

L B ohare ety e S| GIEERLY, Lo e end Tace of & rotary e 210
5. An apparatus for engaging a magnetic tape
with a transducer at a read/write zone, the magnetic tape
being mountable in the apparatus with a longitudinal axis
passing through the read/write zone, the apparatus
comprising: : .
a rotating transducer carrier with’an end face
proximate the read/write zone, the transducer carrier
having an axis of rotation which passes through the- tape
at the read/wrlte zone;
at least one transducer for reading and writing
arcuate information tracks generally laterally across the
tape located on the end face of the rotating,transducer'
carrier so that the transducer traces a substantially
circular transducing path_thrdugh the read/write zbne
with the axis of rotation corresponding substantially to
the center of the transducing path, the transducing path
haviﬂgﬁa'read/write'location; and
' a tape support system generally adjacent to the
read/write location for positioning the tape so that the
at least one transducer penetratgs into a tape surface
along the read/write location, the tape support system
comprising at least one tape support having a tape
support surface engaged with the tape and extending
-generally laterally across the tape, the tape support .
surface having straight inner and outer edges
perpendicular to the longitudinal axis of the tape.

6. An apparatus for engaging a magnetic tape
with a transducer at a read/write zone, the magnetic tape

* [ L M § *



25 and wap pin 212 with curved center portions 214, 216 and strai ght

edge poo o¢isszel 8. 220. 30!/ n one enbodlnent t el of t he
t ape guide 204 is constant, with a de '

the center of the guide 204. In another enbodlnent t he tape QU|de 210
has a chanfer extending 0.015" (0.381 ednd the bottom
fl anges, and has a depth of cut of 0. 005 3 t the center of

t he gui de. However, the tape maged i f tape

gui des 204, 210 are tggered because .of the large strain 35 induced in the
tape due tReiBE mewntablendnothenappagatius with ghiongitwdinal anésw ap

angl e of Ssih@ntAPbagh] theoradd/writke doies, HHdl ;?é)fat@slo I'n
parti cul aiﬁ eﬁ?age guigdes WO 96/ 15528 ey

PCT/ US95/ 1 QPFW . 19 204, 210 inpose
conpound curves on taerbttatifi§Otrahsdacer cmm:eﬂem ‘atith tapeendafaceOn the

ot her han%ﬁ'&t':ﬁnéE?l £pdr fgadégr'ﬁ.lp.gl GoReOURg Q?a‘éfs%{xcpépscgpﬁie;zlz causes -

significa ess t
hav1ng an axis of rotation which passes generally non-

orthogonally through a tape plane at the read/write zone;

at least one transducer for reading and wrltlng
arcuate information tracks generally laterally across the
tape located on the end face of the rotating transducer ‘
carrier so that the transducer traces a substantlally
circular transducing path through the read/write zone
with the axis of rotation corresponding substantially to
the center of the transduéing path, the transducing path
having a read/write location; and ,
a tape support system proxlmate to the
. read/write zone for positioning the tape so that the at
least one transducer penetrates into a tapé surfaée_along
the read/write location, the tape support system .
‘comprising a tape support on-the,end face extending above
. a datum plane defined by the at least one transducer for
supporting the tape.

3 7. The apparatus of claim 6 wherein the tape
'f,i¢énd face comprises a generally conical shape.

_ 8. ‘The apparatus of claim 6 wherein the end
face has a generally convex surface.

9. The apparatus of claim 6 wherein the tape
‘support system further includes a second tape support
adjacent to the transducer carrier with a tape support
surface for flexing the tape into a shape generally
complementary to the end face of the transducer darrier.

10. An arcuate scanning tape drive comprising:

AT



5 Figure 15 illustrates an enbodi nent in which a tape gui de

222 has stéﬁé ggges 224. A wrap pin £26 With a curvilinear

chanf er ed 8 W15528 b1 ovi ded for fle nﬂustskﬂgtﬁgry;e laced N W&Ug of
t he contoured wrap pin 226 is that the Ie at the pin 226
10 mnimzes tape strain. “lm rates an

enbodi nent with a non- rotating asynnet de 410. The tape
gui de 410. has a strai ght edge 412 for the najorlty of the wap

angle to mnimze tape strain and a curvilinear edge 414 15 adjacent to
the read/wite zone 208ataoaunng’msuhéﬂraméfor'réueivinQZQchntamhéeve

P syt 11 htdsds' o bgEpEile, capdShe’ rdn TR AR IHRE padfpe 200"

gui de 410tape at a recordnmgammﬂanlanﬁxxhnent t he yaM/of t he
transducer drum 32" is ?h&?r JerSth te
| ocation 36" is betmeenEga%S§°&§ 8Ef F%ﬁ?t é$§}ﬁ$§ gﬂégﬁg 226,

416. This ri ghePRakengitydisgy)ly pasn@ qeadd Wﬁi%ﬁn#ﬁ#%-the transducers

34" to penetrate 25 ”D&eréﬁaﬁﬁhg RirQridii dedP i ed® Grd th Aﬁﬁéﬂﬂeﬂace
transducer-to-tape interface a reater tol erance to - manuf acturing

variations. FPEPRIMERE LREpEEBGY WHiFehZone, (hmitkaARSAYsey CRFLL8T or

coni cal end fraeiR§ annakhiie of rotatiduravhidtihiPaitds achfowggti ccRe . tapé Wil |
be- under st ood 30t hat _i.f t?g s%an between -the read/wite location and the
wap pin excels B Srea?ﬁg S 'mwap around to the I nactive side of
the end face. - at le&Bsguoae? trianadicext fom reading @nd Mricingi ch

arcuate information tracks generally laterally across the
tape located on the end face of the rotating transducer
carrier so that the transducer traces a substantially
circular transducing path through the read/write zone
with the axis of rotation corresponding substantially to
the center of the transducing path, the transducing path
having a read/write location; and

a tape support system generally adjacent to the
read/write location for positioning the tape so that the
at least one transducer penetrates into a tape surface
along the read/write location, the tape support system
comprising at least one tape support having a tape |
support surface engaged with the tape and extending
generally laterally across the tape, at least a portion
of &ﬁéftape-support surface having a convex shape.

11. An arcuate scanning tape drive comprising:
a loading mechanism for receiving a container
holding a magnetic tape and for positioning the magnetic
tape at a recording location;

transport means for transporting the magnetic
tape longitudinally past a read/write zone;

a rotating transducer carrier with an end face
'proximate the read/write zone, the transducer carrier
having an axis of rotation which passes generally non-
orthogonally through a tape plane at the read/write zone;
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a tape support pad 422 is | ocated Behind the tape 200 in'35 the read/wite °

zone 2 t ape support pad 4232may optionally i rved
slot 424 8%’irgr%gsspondi ng to the path traversed by the W%%&@gﬁal ong
the read/wite WD 96/ 15528 '

PCT/ US95/ 14777 20 | ocation. The
transducer heads may protrude into the curved slot 424, so that the
tape 200 wraps around the transducer heads. The tape support pad 422
may be constructed of a conpliant materials, such as for exanple 5

felt or sone ot her @&tbleastneng ityansdyaexr rfe@lrv%ﬁiqdlnﬂeand wrptidng22 may

be constr f t @kiadin §‘éﬂé a C.
A tape caérlféﬁﬂtg lﬁf&@h?églﬁs?eredst 0 :?a?lly_ 1a£&aﬂfnﬁagﬁgggf’%§ t he

base pl at RR§ ‘H%aEﬁiit PRAgBewRRA f@c%&%aﬁﬂ%aﬂn@%@goﬁrﬁﬂﬁd‘ﬂﬁﬁE drive.

FI gures Zdagiile?5so that! thet tmmcﬁdrt airfERids. t@mmﬁtiauyn system 430
' cartr 432 W th ar

t ransduce?lgg‘éter | €9§§§EEE BIP oug/_t\x r srt‘?aa‘i? ‘S%er 208fm 434,
pr ef er ablwithhurhedaxbst b wotation fdoamgsrﬁﬁiﬂing substantially to

the center of the transducing path, the transducing path
having a read/write. locat:Lon, and

a tape support system generally adjacent to the
read/write location for positioning the tape so that the
at least one transducer penetrates into a tape surfade : ‘
along the read/write location, the tape support system
comprising a generally conical tape support on the end .
face extending above a datum plane defined by the at
least one transducer for supporting the tape.

- This Sheet Has Been Replaced
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15 (see Figure 16), engages a |lower flange 436 on a tape gui de 438.

Mounting the registration arm 434 on the nmounti ng flange_320 m ninj zes
t ol erance WQ% bet ween the tape guide 438 and the tr otk
assenbly 322. Alternatively, the registration arm 434 may be nounted to
20 any suitabie surface proximate the rotary head transducer assenbl y
322. A distal end 440 of thelgg%gstratlon arm has a

curved or angled surface 442 which permts engagenent and

di sengagenment with the | ower flange 436 on 25 the cartridge 432. The end
face 444 also has a ertically oriented V-shaped or curved contour 452
whi ch appr oxi mat es thC|rcuIar profile of the flange 436. As i's
shown in Figure 2§, end f®qe 444 of the registration arm 434 does not
extend past the fl to 30 contact a tape 446, so that
movenent of thexia the cajtridge 432 is ‘not interrupted. It
w il be unde bg t e 444 of the registration arm
434 may be confi elto engagy ith fop flange 450, or bot h fl anges
436, 450 sinultaneoydlly. The Psgi'stratyi on system 430 i s engaged by
sliding. the cartridgd W32 int¢ a | padi mechani sm (see Figure 16). The
| oadi ng nmechani sm pens the tape cpver 448 to expose the tape 446.

~
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21 comwhgﬁ lLnasertion, the |ower flange 436 of the tape ui de 438
mechani cal |y éi*g’gs with the surface 442. Fi gu}’g’f YUY
~sectional view of a rotary head transducer 230 having a center hole 232
in fluid 5 communication with a transducer drumair vent 234 |eading

into a chanber 236. An outer shroud air holg%z?' IS provi ded for

rel easi ng pressure buildup in the chanber 236. Seals 240 are pl aced

bet ween the inside surface of t he outer shroud 242 and the transducer
drum 244. Blades 10 246 are attached to the outside surface of the

t ransducer drum 244 to draw air through the center hole 232

according to the arrows 248. The bl ades 246 use the shroud
242 as a stator to create sub-anbient pressure at the interface between
15 the end face 258 and the tape (not sho . As is shown in Figure
12, low pressure distribution slots 256 inﬁgée end face 258 route the
airflow through the center hole iggﬂsq>§0at t he sub-anbi ent pressure
occurs adjacent to t he transdqge% 72, \ Figure 12
illustrates an alternate tape supports_ pl at{ orm 250 whi ch substantially
covers the end face 258 of the transducer Esgh . Since the
end face

SUBSTITUTE SHEET (RULE 26)



pl atform 250, the reduced pressure condition is 25 concentrated generally
proxi mate the transducer opening 254. Consequently, theg& ggﬁﬁ,;s
drawn to Wuoeeensszs ng 254 for inproved engagenent with ] §§ 6
t'ransducers 72. Figure 21 is an end view of another
alternative 30 tape support platform 400 which substantially covers the -
end face of the transducer drum (not shogg%@;A center hol e 404 and | ow
pressure distribution slot 406 proximte t he transducer opening 408 are
cut into the tape support surface 402 of the tape support platform 400.
The low 35 pressure condition draws the tape 28 agai nst the tape _
support surface 402 to enhance engagenent of the transducer 72 with the
tape 28 at the transducer opening WO 96/ 15528

PCT/ US95/ 14777 ' 22 . 408.

Figure 13 is a sectional view of a ternate rotary transducer drum

270 in which a transducer plate t\l ‘!) }i\
~

/22
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272 has a plurality of air holes 274 connected to an air 5 gap 276 for
drawing air 278 fromthe end face 272 out = through the air gap 276.
Fi.gure 14 WOASER) view of the transducer plate 272 con?&%ﬂ‘%ﬂﬂlﬂwht
transducers. 280 and a plurality of air holes 274 adjacent thereto.
Wil e the above enbodi nents disclose various 10 quantities of transducers,
it should be understood that t he nunbenﬁéjé%ransducers in the exenplary
enbodi nents in no way limts the scope // e invention.

O her nodifications of the invention will be . apparent to those skilled
inthe art in view of the 15 foregoing descriptions. These descriptions
are intended only to provide specific exanples of enbodi nents which
clearly disclose the present invention. Accordingly, the invention is
not limted to the described enbodi nents or to the use of specific

el ements, dinmensions, materials or 20 configurations contained therein.

Al alternative nodi fi cations and variations of the present invention
which fall within the spirit and broad scope of the appended cl ai nms are

cover ed. A~
N

R
N
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VE CLAI M . Areading and witing apparatus (300) for
engagi ng i C tape (28) within a tape cartridge (202)
cartridgea?@%§@§$ cludlng tape guide (204, 210, 222, 410) ﬂﬁhﬁﬁﬁﬁﬁgﬁ
(206, 212, 226, 416) for guiding the tape (28) past a read/wite zone

(208), a line tangential to outer dianeters of both the tape guide and
wrap pin defining a reference |ine, the magpet),¢ tape (28) bei ng nountable
in the apparatus with a longitudinal axis ng through the read/wite

zone (208), the apparatus including a rotating transducer carrier (32,
32',32") with an end face (30, 30', 30") proximate the read/wite zone

(208), the transducer carri (32, 32', 32") having an axis of rotation
whi ch passes through the ta (28) at the read/wite zone (208), and at
| east one transducer (34, 34'y 34\') for reading and witing arcuate
information tracks generall IaL&ra y'across the tape (28) located on the
end face (30, 30", 30 ") of ® rotaw ng nsducer carrier (3¢, 32', 32")
so that the transducer tra8&\a s [ arcuate transduging path
through the read/wite zone Q¥R03), wYh tke is of rot or r espondi ng
‘substantially to the center of the transd SXXQ path, t i nt
conpri si ng: . a tape suppo syst em\(40) general l _ e&iﬁwo t he
read/ wite zone (208) for positionin tmsy ( so tha | east
one transducer (34, 34', 34") penetra SI; h eferen e line along the
read/ wite zone (208), the tape supp conpi’ si ng at
: 7~
z
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F east one tape support (32, 32', 32", 350, 360) having a tape support

surface (30, 30', 30", 352, 362) capable of engaging the tagﬁaﬁég% 9&9
extendi ngwevenss28y | aterally across the tape (28), at | east MR of
t'he tape support surface (30, 30', 30", 352, 362) having a curved shape

such that a first portion of said tape support surface (30, 30", 30", 352,
362) is capable of extending into a plane of the tape (28) greater than a

second portion of said tape support surfs; /@éo, 30', 30 ", 352, '4%2_
24 362) 2. The reading d Wwiting apparatus of clds 1
wherein the axis of rotation is generally non- orthogonal to the yfeference

l'ine. . 3. The reading and witing apparatus of cl-ai
wherein the axis of rotation is generally non-

FIG. 10
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orthogonal to the reference line and the end face (30, 30', 30 ) corrpri ses -
a general ly convex surface and the at | east one transducer ")
is located I PASHR e the periphery of the end face (30, 30 P§§"§S95’i4777

4. Areading and witing apparatus (300) for engaging a magnetlc tape (28)
with a transducer at a read/wite zone (208), the tape cartridge (202)

I ncl udi ng tape guide (204, 210, 222, 410) and wap pin (206, 212, 226, 416)
for guiding the tape (28) past a read/ C}/}/g.none (208), a line tangenti al

n

to outer dianeters of both the tape gui d wap pi %& ning a reference
i ne, the magnetic tape (28) being nountable in the tus with a

| ongi tudi nal axis passing throu he read/ wi te zbdne (208 4‘ he appar at us
including a rotating transducer carrl er (3@3 2" 3& t 4%? face
(30, 30", 30") proximate the read/Wwite zone e tr r carrier
(32, 32', 32") ha rnf\a\ ok WA - JSLOLAm | ape
(28) at the read/ W& e . JoT r 4, 34
34") for reading ' f } t r 3Qateral |y
across the tape ( on the en ace (30, 307, rotating
transducer carrie (32, 32'1]132") so thfgtj the transducerj}tr
substantially arcy ci ng path rough the read/pwite 208),
with the axis of r qox Jt/ I g | of the
N258

t ransduci ng pat h, % ‘ ! £

22 48 4o
FIG. 11 |

68”4z |
FIG. 5

SUBSTITUTE SHEET (RULE 26)



25 a tape support system (40) generally adjacent to the

read/ wite zone (208) for positioning the tape (28) so that the at | east
one transdY¥@P6/15528 34' 34") penetrates past the reference RGHUSISIEHF t he
read/ wite zone (208), the t ape support system (40) conprising at |east
one tape support having first and second tape support surfaces (352, 362)
extendi ng past said reference |ine substantially equal anmounts, the axis
of rotation of said rotating transducer g (32, 32", 32")
intersecting said reference line at an obl ;ggangl e. 5 A
reading and witing apparatus for engaging a magnetic tape (28) with a
transducer at a read/wite zone.(208), the rragnetl c tape (28) being
nountable in the apparatus with a lo i s goassi ng through the
read/ wite zone (208), the apparat USFI.@ 21 4“ ng transducer
carrier (32, 32', 32") with an end f '30 5 proximate the
read/ wite

270 276

FIG. 13
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2one (208), the transducer carrier (32, 32', 32") having an axis of
rotation which passes through a tape plane at the read/WWit€$fﬁ$¥P££H8)’ )
and at | omewv6/a5828t r ansducer (34, 34', 34") for reading and d arcuat e
i'nformation tracks generally laterally across the tape (28) l|ocated on the
end face (30, 30', 30") of the rotating transducer carrier (32, 32', 32")
so that the transducer traces a substanté&b&x circul ar transduci ng path
through the read/wite zone (208) with t Xi s of rotation correspondi ng
substantially to the center. of the transducing path, the inprovenent
conpri si ng: a tape support system (40) proximate to the
read/ wite .zone (208) for positioning the tape (28) so that the at | gast
- one transducer (34, 34', 34") penetrates past the reference |ine g#0ong the

support on the end face (30, 30', p
defined by the at |east one transducer (34, 34', " Nl he
tape (28).

SUBSTITUTE éHEET (RULE 26) Fl G = 1 6



6. The reading and witing apparatus of claimb5 wherein the end face (30,

30", 30") conprises a generally conical shape. 7. The reading
and writindVQ98A¥528us of claim5 wherein the end face (30, 3(PCT/URYSHATAS a
general |y convex surface. 8. The reading and witing apparatus

of claim5 wherein the tape support system (40) further includes a second

t ape support - adjacent to the transducer cg&zke (32, 32", 32") wth a tape
support surface (352, 362) for flexing th 6%‘(28) into a shape generally
conplementary to the end face (30, 30", 30") of the transducer carrier (32,

32", 32"). . 9. The readlng and writing apparatus of claim1l
mhereln sai d tape support surface (30, 30', 30") is provided on-the end
face (30, 30', 30"). 10. The readlng and writing apparatus of

claim1l mhereln sai d tape support surface (352, 362) is radially adjacent
at least a portion of the rotating transducer carrier’ (32, 32', 32").

377 -
75 o 9% 3

| /////////////’//<
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FIG. 17
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376

FIG 18
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11. The reading and writing apparatus ‘of claim1l wherein said tape support

surface (362) is concave. 12. The readi ng and mmitiEg aﬂﬁﬁgatus
of clai m 1W@H26/18538 sai d tape support surface (352) is convexPCT/USIY
96/ 15528 27 PCT/ US95/ 14777 440
di stal end 442 angl ed surface 444 end face 446 t ape 448 tape cover
450 top fl ange 452 cont our /2>€,

64

4 260 1
%66

- FIG. 19
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28 E CLAI M 1. An apparatus for engaging a nagnetic
tape with a transducer at a read/wite zone, the nmagnetic tape -being

myunt abl e WP S paratus with a | ongitudinal axis passing POTASYNI4ME
read/ wite zone and the magnetic tape having a center and edges with
respect to a wwdth of the nmagnetic tape, the apparatus conpri sing:

a rotating transducer carrier with an end face proxinate the read/wite
zone, the transducer carrier having an a»ﬁ%/yyﬂotation whi ch passes

t hrough the tape at the read/wite zone; , at | east one
transducer for reading and witing arcuate information tracks generally

| aterally across the tape | ocated on the end face of the rotating _
transducer carrier so that the transducer traces a substantially circular
transduci ng path through the read/ wite zone with the axis of rotation
correspondi ng substantially to the center of the trarsducing path, the
transduci ng path having a read/wite | ocation; and a tape
support system generally adjacent to the read/wite |ocation for
positioning the tape so that the at |east one transducer penetrates into a
tape surface along the read/wite | ocation, the tape support system
conprising at | east one tape support having a tape support surface capable
of engagi ng the tape and extending generally laterally across the tape, at
| east a portion of the tape support surface having a rounded shape such
that said tape support surface is capable of extending into a plane of the
tape to a different degree at the center of the tape than at the edges of
t he tape. 2. The appar at us of Aé&?nl wherein the axis
of rotation is generally non-orthogonal Tt e.
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3. The apparatus of claim1l wherein the axis of rotation is generally
non-orthogonal to a tape plane and the end face conprises a generalHﬁ
convex SUk§@6O1saasl the at |east one transducer is |ocated p® fe
peri phery of the end face. 4, An apparatus for engagi ng
a magnetic tape with a transducer at a read/wite zone, the magnetic tape
bei ng nmountable in the apparatus with a Iongltudlnal axi s passi ng through

the read/wite zone, the apparatus conp/fd/?gu _
29 a rotating transduce iler wiwth an end face proxi nate

the read/wite zone, the transducer carrier having an axis of rotation
whi ch passes through the tape at the read/wite zone; égy
| east one transducer for reading and witing arcuate |nfornat|on dz

with the axis of rotation correspondi ng substantially tqg
transduci ng path, the transduci ng path having a read/
a tape support systemgenerally adjacent to the”Tea
positioning the tape so that the at | east ope
tape surface along the read/wite | ocatig
conprising at | east one tape support

FIG. 23

* QUBSTITUTE SHEET (RULE 26)



first and second tape support surfaces extending past said datum plane in
substantially equal anounts, the axis of rotation of said rotatin

t ransducer WQP6/15528 i nt er secting said tape at an oblique angl ECT/USIS/4TTT

5. An apparatus for engaging a nmagnetic tape with a transducer at a
read/ wite zone, the magnetic tape being nmountable in the apparatus with a
| ongi tudi nal axi s passing through then%iz? | te zone, the apparatus
conprising: - a rotating tr dﬁéﬁ} r carrier with an end face
proximate the read/wite zone, the transddcer .carrier having an axis of
rotation which passes generally non-orthogonally through a tape plane at -
the read/ wite zone; at _€ast one transducer for-reading and
witing arcuate information tracks gefierallly laterally across the tape
| ocated on the end face of the rqoidi¥ng trdpsducer carrier so that the
transducer traces a substantia Circul ar tyansduci nfg pa ’,:ro,oh t he
read/ wite zone with the axjg of rotation coklespondi ng sies | a to
the center of the transd 0 path, the transdwgi ng path hgj
read/ wite | ocation; grg~;! ' a tape fsupport t ®m pr oxi M
the read/wite zone fyf pogitioning t he tape so~{hat | east one
transducer penetrateg|into; a tape surface along t
the tape support sysfygm conprising a tape suppo on the end face extendi ng
above a datum pl ane ¢é¢fined by the at | east ong
t he tape.

ayr
dJ

i | 4446

|

FIG. 25
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6. The apparatus of claimb5 V\/n_gr_e_l_n__i__(i_end f ate

coni cal shape.

end face has a generally ¢g@m@&}aQB&aR laced
‘apparatus of claimb5 wher el numm mqiﬁport syst eniﬁ’(t"ﬂ@r v rﬁ’é%ﬁ’d-9§3-a!o paged .=
0 a

second tape support adjacent

wn bty Py G A. A6 FE"

escrpjion [ paged .......

cer carrier. An_arcuate

comRERACEDGSHEETSy SG
The appar aﬁus EJDC[a' m 5 whe e'n‘tyb%ged —

dug@r carri| & Drawirig(sh : tpage s.uqo.ptornaged ST

surface for flexin the tap shape generally ﬁ)ﬂmtﬁ&ent - da¥ed 0. L8 paged
end face of thdBr

scanni ng tape drive conprisi ngA reading and wrlcangoagpagaﬁaehaﬂosm ot

magnet | ¢t ape. SER i HORaERT LoRpe (28P wERin®a PRRCERPERRARAS (o

transporting theldgnethe tape ¢@mgri@gen320?)paacladlngadamﬁlg91dene
a rotating tran%{m:er 2 FEr r£% mg‘i@)g]aéhgn‘gr;ﬁc lgr%bgat gmﬁ%heﬁﬁgadﬁ%l)te

zone, the transducer carri‘er havin
through the tafentgukdinedrortare z648) past a read/wrlgg F@a‘ét (gR8) , a

transducer for m@%&gm&:ﬂltwgo@i@ﬁaafameéefgabfOBotﬁaeKé geper ghiiMe

axl s aSSes

| aterally across the tape, | ocated on gnd face of the rotatin

transducer car 3% WWRR RID ¢ %’Fja‘?%d%c’é?

transduci ng pat ¢z g)hnseigy tzﬂimmmxﬂyvriﬁ ecONgpphtathBewaixhsaolongli ahddnal

correspondi ng substantially to th nt er t he_transdu pat t he
transduci ng pati-adHy ]an#/etakbﬁ% %c’é??%/wrhﬁa 283€7208) Pothe

apparatus including a rotating transducer carrier (32,
32/,32") with an end face (30, 30', 30") proximate the
read/write zone (208), the transducer carrier (32, 32’,
32") having an axis of rotation which passes through the
tape (28) at the read/write zone (208), and at least one
transducer (34, 34’', 34") for reading and writing arcuate
information tracks generally laterally ‘across the tape
(28) located on the end face (30, 30', 30") of the
rotating transducer carrier (32, 32’, 32") so that the
transducer traces a substantially arcuate transducing
path through the read/Write zone (208) with the axis of
rotation corresponding substantially to the center of the
transducing path, the improvement comprising:

a tape support system (40) generally adjacent
to the read/write zone (208) for positioning the tape
(28) so that the at least one transducer (34, 34’, 34")
penetrates past the reference line along the read/write
zone (208), the tape support system (40) comprising at
least one tape support (32, 32, 32", 350, 360) having a
tape support surface (30, 30‘, 30", 352, 362) capable of
engaging the tape (28) and extending generally laterally
across the tape (28), at least a portion of the tape
support surface (30, 30', 30", 352, 362) having a curved
shape such that a first portion of said tape support
surface (30, 30°, 30", 352, 362) is capable of éxtending
into a plane of the tape (28) greater than a second
portion of said tape support surface (30, 30‘, 30", 352,

_—
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1 . . . .
a tape support system generall'y adjacent‘to the r€ad/wite |ocation for
positioning the tape so that the at |east--ene transducer: penetrates—inte—a—

tape surface along the read/wite |ocation, the tdpe suppgory ShEM g
conprising at | east one tape support having_ a tape support s ) N7 ced
of engaging the tape and extending general | 9%l aterally acrosﬂl Bimm] ’ '
the tape, at least a portion of the tape support surface hav

shape such tha13§%b'tape support surface extends into a plane of the tape

to a different degree at a center of the tape with respect to the tape

wi dth than at the edges of the,tape with respect.to the tape w_dth. .
S 10°° % arEhalEedhifia; AR8r uhat pby arbaRRF s RE: clain
a | oadi ng nechanivwrefein righei axig of cootathen hsl dengralimgnenic tape and

for positionin Fﬁggft' ot ding | ocation;
transport neangx%{§6 ransd%$t¢€§e¥ eeﬁ%gﬁét?ghgépe | ongi tudinally past a
read/ wite zone; a rotating transducer carrier with an end

face proxi mate the read/W§Jte'ﬁ%@@reé&@hér@ﬂédufféiﬁﬁrébﬁérgéﬂén9f381§¥h5
of rotation which passes q$nerajly non- or t hogonal |y Through a tape plane at
the read/ wite kzoferein the axis of 5fotaeienoh® FERAREILLEr2PBr readi ng and

witing arcuat eddHdydrRil ofb H1R€ ke Ber@ée | yihat #ral teagn@ssatbe (8ape
ng tr carrier_so th

|ocated on the 509 (A58 ol 191 A DG LLARFUERC AR LLgE 30 MERC LhRS
read/ wite zondessth are twdarsdicent 834 on34br re4$pbnis njosabsd aproziingteo
the.center of the HUAMSMOGINGE the end face (30, 307, 30%).

4. A reading and writing apparatus (300) for
engaging a magnetic tape (28) with a transducer at a
read/write zone (208), the tape cartridge (202) including
tape guide (204, 210, 222, 410) and wrap pin (206, 212,
226, 416) for guiding the tape (28) past a read/write
zone (208), a line tangential to outer diameters of both
the tape guide and wrap pin defining a reference line,
the magnetic tape (28) being mountable in the apparatus
with a longitudinal axis passing through the read/write .
zone (208), the apparatus including a .rotating transducer
carrier (32, 32’', 32") with an end face (30, 30’, 30")
proximate the read/write zone (208), the transducer
carrier (32, 32', 32n) having an axis of rotation which
passes through the tape (28) at the réad/write zone
(208), and at least one transducer (34, 34', 34") for
reading and writing arcuate information tracks generally
laterally across the tape (28) located on the end face
(30, 30’, 30") of the rotating transducer carrier (32,

'~ 32', 32") so that the transducer traces a substantially
arcuate transducing path through the read/write zone
(208), with the axis of rotation corresponding
substantially to the center of the transducing path, the
improvement comprising:

-
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| mt B wh =37 e i~ v et A0, ‘ye;
path the transducing path having a read/wite | pcat i on; - and heetilasBeenRe placed

a tape support systemgenerally adjacent td°the readIWW|te Ioca

positioning the tape so that the at |east one t ransducer penetrwﬂﬂl “{HHI II

tape surface along the read/wite | ocation, ghe t ape support sy

conprising a generally conical tape support 0n the end face extendi ng above

a datum pl ane defi ned by h n S r e
Aheagt Lﬁggbre SyLERRS AUeT E%raq&gosapgq:em

t ape. aratu cl a|n1 wher ei t ape
support surfacet@stbeovea@éwsht@héOéﬁd<?a§é for positioning theptaperhe

apparatus of cl gpg) ls¥hengt nchai det 288sEUBRGT Eraushaear §3uadizally 3adjacent
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line substantially equal amounts, the axis of rotation of

said rotating transducer carrier (32, 32‘, 32")
intersecting said reference line at an obligque angle.

5. A reading and writing apparatus for
engaging a magnetic tape (28) with a transducer at a
read/write zone.(208), the magnetic tape (28) being
mountable in the apparatus with a longitudinal axis
passing through the read/write zone (208), the appératus
including a rotating transducer carrier (32, 32’, 32")
with an end face (30, 30’, 30") proximate the read/write
zone (208), the transducer carrier (32, 32, 32") having
an axis of rotation which passes through a tape plane at
the read/write zone (208), and at least one transducer
(34, 34’, 34") for reading and writing arcuate
information tracks generally laterally across the tape
(28) located on the end face (30, 30’, 30") of the
rotating transducer carrier (32, 32’', 32") so that the
transducer traces a substantially circular transducing
path through the read/write zone (208) with the axis of
rotation corresponding substantially to the center of the
transducing path, the improvement comprising:
a tape support system (40) proximate to the
read/write zone (208) for positioning the tape (28) so
that the at ledst one transducer (34, 34', 34")
penetrates past the reference line along the read/write
zone (208), the tape support system (40) comprising a
tape support on the end face (30, 30’, 30") extending
above a datum plane defined by the at least one
transducer (34; 34’, 34") for supporting the tape (28).
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at’ |l east one transducer for reading and witing: :arcuate information
tracks generally laterally across the tape | ocatred on t.he end face of the
rotating transducer carrier so that the transducer traces a substantially
circular transducing path through the read/yywite zone wth the axis of
rotation correspondi ng substantially to the center of the transducing

path, the transducing patyl  h@yd NG {RRAHN 4L { H6RTA 90 rBEs of claj
a tape support system generally ag?%céﬁ?fto t he r ead é%??e Ioé%tioﬁa%%r

posi tioning thé thgredd tihe etk facs (hst3®ne 10 BhseRERFI$RF A rates into

a tape surface gep@lr@ndyt Rodigad/ Wridge | ocation, the tape support system
conprising a generally conical tape support on the end face extendi ng

above a datum pl ane defined by the at | east one transducer for supporting
‘the tape. 7. The reading and writing apparatus of claim

5 wherein the end face (30, 30’, 30") has a generally

convex surface.

8. The reading and writing apparatus of claim
5 wherein the tape support system (40) further includes a
second tape support adjacent to the transducer carrier
; (32, 32’, 32") with a tape support surface (352, 362) for
o flexing the tape (28) into a shape generally
complementary to the end face (30, 30’, 30") of the

transducer carrier (32, 32*', 32").

9. The reading and writing apparatus of claim
1 wherein said tape support surface (30, 30’, 30") is
provided on the end face (30, 30’, 30").

10. The reading and writing apparatus of claim
1 wherein said tape support surface (352, 362) is
radially adjacent at least a portion of the rotating

transducer carrier (32, 32', 32").

11. The reading and writing apparatus of claim
1 wherein said tape support surface (362) is concave.

12. The reading and writing apparatus of claim
1 wherein said tape support surface (352) is convex. '
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