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(57) Abstract

The present invention relates to a 458 —
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
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paﬂ:tluoughﬂtere’aﬂ te- zone with the
axis of rotation corrésponding 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 penetrates into a tape surface along
a read/write location. :
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- Background of the Invention

Field of the T £q

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 achieving consistent head-to-tape coupling
throughout the intended recording locationm, especzally
at the edges of the tape.

Degcxiption of the Related Art
Many commercial magnetic tape drive systems
utilize a reel-to-reel transport system for passing
magnetic tape past a substantially stationary
read/write head. Information is typically placed on
the tape in the form of a plurality of parallel tracks
extending along the lohgitudinal axis of the tape.

‘The stationary read/write head may have either a
-gsingle channel or multiple channels. The read/write
éhead may move laterally to read different tracks on
the tape, but during the read/write operatzon the head

is essentially stationary. Recording and playback is
achieved by moving the tape-longitudinallf past a
read/write zone. Since the read/write head is
statidnary, achieving good head-tq-tape contact is
relatively well known. For example, the tape may wrap
around the head.

Another widely used tape drive uses a Vertical

‘Helical Scan (VHS) head in which one or more heads are



2 | ocated on the outside of a.rotating cylinder or drum The
tape noves over the side surf.ace of -the cyl i nder, = wrappi ng partially
around t hAV@ 915832 of the cyI inder. =~ The cylinder is i RET/USS1402 h
respect to the tape path. .5 .-so that each head traces a helical path

al ong the tape. Again,: contact between the head(s)and the tape

can easily be nmaintained by mwapplng the "tape: partially around
the side surface of the cyllnder' .+ .The néew y devel oped arcuate
scanni ng tape drives 10 - - -(see: PCT publlshed,apptication WO 93/ 26005,
which is hereby incorporated. by. reference) utilize a rotating
transducer drumw th a generally planar end face cont ai ni ng
transducers that engage with the tape 2 pl ane as the tape nbves past.
In contrast to VHS 15  drives, the axis of rotation of the transducer
drum paskaatediran dihet IqmtBé,de pEaacrotating cyb.tndlencmr drum

therefore rea %ég; a Kk

| ateral ly acrggétﬁt t ape, ﬂence tE ﬁgﬁg Eﬁr&éﬁ%r?&athe m|1 {%ad
Assenbly, or ASaPPing partially axoypd thp SUFEace d the
end facem‘é qnaerﬂiraeamnhaa tvhehtfég;seb@e:fé si@ ta e path

RIS e e e e ey
and the read/vtapeatkga&n, contact between the head(s)and the tape
can easily be maintained by wrapping the tape
partially around the side surface of the. cylinder. ‘
_ The newly developed arcuate scanning tape drives '
10 (see PCT published application WO 93/26005, which is
hereby 1ncorporated by reference) utilize a rotating
transducer drum with a generally planar end face
containing transducers that engage with the tape
_ plane as the tape moves past. In contrast to VHS
15 drives, the axis of rotation of the transducer drum
| passes through the tape plane.  Each transducer
.therefore reads/writes a sequence of arcuate tracks
generally laterally across the tape, hence the name
Arcuate Scanning Head Assembly, or ASHA.
20 ' With an ASHA wrapping the tape aréund the end
. face of the drum means that the transducers are
,continuously engaged with the tape along the entire
ttransducing path. This configuration results in
“féecelerated 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
intended recording zone tfacéd‘bY‘the:transducers, the
engagement of the heads with the tape results in
signal cross- talk that creates noise in the gystem.
30 ' The front face of the transduceér drum, which
engages with the tape surface, rotates 'between
approximately 7, 500 to 15, 000 rpm. Even higher speeds
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bet ween approximately 7,500 to 15,000 rpm Ev
WD 96/ 15532 L

o 3 may be u

f the end face of the drumis inserted into the
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‘creates opposi ng forces generally perpgndicular to the 5
| ongi tudi nal axis of the tape. |In particular, one :
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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 the tape plane creates
opposing forces generally perpendicular to the

t ape
en

sed
t ape
e

longitudinal axis of the tape. In particular, one

edge of the rotating drum creates a force transverse
to the longitudinal axis of the tape while the
opposite edge of the drum creates a force in the
opposite direction, resulting in a tendency to twist
the tape in the direction of drum rotation.
Consequently, it is extremely difficult to achieve
intimate head-to-tape contact, 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 transducer drum has the read/write heads located
at a diameter larger than the width of the tape, which
is generally the case, the read/write heads may
impact on the edges of the tape, potentially causing
premature tape failure and damage to the read/write

- heads.
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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 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



edge of the rotating drumcreates a force transverse to the

| ongi tudi nal axis of the tape while the opposite edge of the drum
creates a yyglogRsdss t he opposite direction, resulting iptroosesigiepcy to ,
tw st 10 the tape in the direction of drum rotation.

Consequently, it is extrenely difficult to achieve intimate
head-to-tape contact, particularly at the edges of the tape.
Additionally, the transducers typically extend 15 slightly above the end
surface of the transducer drum e.g., 0.0005 inches (0.0127 nn) | f
the end face of t he transducer drum has the read/wite heads | ocated

at a dianeter |larger than the width of the tape, which Is generally’
the case, the read/wite heads may 20 lénpact on the edges of the tape,
potentially causing premature tape fTailure and damage to the

read/ wite $1 tendi 1 t 11y FALPBHY fhet venty -on
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i mpl enenting a E%’éi%p‘ﬂ%r?hgyg?ﬁﬁ suPP°r&dF&€gﬁFet gay P@am% %%ne for
positioning a tégmecave. ameartaéﬁrwsdppurtsmayh&ie aaﬁraﬁndmum rates

consi stent head Y EateRE 50 LR MRl i RE% 1 BR h BeO Hh Hape
support s$st emsuppert surfacssmayhe flepe :hppotapeavimgoaaam@qoport
surface generally complementary to the shape of the transducer

carrier so that longitudinal tape tension is generally
uniform at the read/write zone. o - "

The - tape support surface may be located either

10 - above or below a datum plane defined by the
transducer. = The tape support system may include a
second tape support on the opposite side of the
transducer carrier. The tape support surface of the
second tape support may be located above the

15 transducer datum plane. o

' 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
guide may be a curved:or'an'asymmetrioal surface. A

20 " curvilinear wrap pin may also be attached to the
cartridge. ' : : L _

In one embodiment, the axis of rotation of the
,ﬁ;ransducer carrier is in a non-orthogonal relationship
'"ﬁi:h-the'tape.plane such that the read/write location

25. is adjacent to the wrap pin. In order to achieve
optimum transducer/tape-  interface, . the ‘distance
between the read/write location and the wrap pin is
approximately 0.1" and 0.4". A conical or spherical
end face on the transducer carrier may be combined

30 with the right-hand tribology configurat;on described
above. : -
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4 general ly extending laterally across the tape. A portion
ofk the tape swopensssaurface may be convex or concave. ThePQLAIRIS/14702
support may be an arm structure | ocat ed adjacent to the read/wite

| ocation. The tape 5 support surface may flex the tape into a shape
generally conplenentary to the shape of the transducer carrier so

t hat | ongitudinal tape tension is generally gniformat the read/wite
zone. The tape support surface nay be |ocated either 10 above
or below a datum plane defined by the transducer . The tape
support system may include a second tape support on the opposite side
of the transducer carrier. The tape sugport surface of the

second tape support may be | ocated above the
: 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

5 'may include a curved slot corresponding to the path
traversed by the transducer along the read/write

- location.

Alternatively, the tape support system may

include a tape support on the end face of the

10 transducer carrier, extending above the datum plane of
the transducer and providing support for the tape
adjacent to the read/write 1location. In one

embodiment, the tape support is a curvilinear end

face. Alternatively, the tape support may be a ridge

15 "around the periphery of the end face which extends
below the datum plane of the transducer.

In yet another embodiment, the tape support

system comprises at least one tape support having a

tape support surface. The inner and outer surfaces of

20 the tape support may either be straight or curved. 1In

one embodiment, the tape support has a curved inside

-surface adjacent to the transducer carrier and a

istraight outside edge facing away from the transducer

“éarrier. The inside surface is curved to generally

25 conform to the shape of the transducer carrier and the

Straight outside edge is perpéndicular " to the

longitudinal axis of the tape so that a generally

planar tape surface is maintained ' through the

read/write zone.

30 '~ In another embodiment, the tape support system

comprises a tape support platform interposed between

the end face of the transducer carrier and the tape.



15 transducer datum pl ane.

in a . cartridge. The tape support system may include a curved
tape gui deygbés d to the cartridge. The tape gui de peY/USES/R702ir ved
or an asymetrical surface. A 20 curvilinear wap pin may al so be
attached to the - cartridge. I n one enbodi nent, the axis of
rotation of the transducer carrier is in a non- orthogonal

rel ationship with the tape plane such that the read/wite |ocation 25
I s adjacent to the wap pin.. In order to achieve optimum

transducer/tape interface, the- distance
| ocation and the wap pinis
or spherical

with the right-hand tribology configuration described above.

96/ 15532

10

15

20

25

30

The tape support platform has BCEapsdsupptir surface
‘extending generally across the end face of the
transducer 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 the tape. The. tape support platform may include
uppsr and lower tape guides generally'parallel to the

- longitudinal axis of the tape.

In any of the. disclosed embodiments, - the end face
of'the.transducergcarrie:_may include an opening. A
low pressure mechanism is providedsfor 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 pressure condition across the end
face. . Preferably, the low pressure distribution
channel is located adgacent to the transducer.

__Alternatively, the tape support platform may include

... low pressure distribution channel in fluid

'iésmmnnication with the opening for drawing the tape

against the support gurface.

. The low pressure mechahism,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 between the transducer carrier and the
inner surface of the shroud to minimize the movement

of air into the chamber while permitting free rotation .

bet ween the read/wite
approximately 0.1" and 0.4". A conical -
end face on.the transgucer carrier may be conbi ned 30

)

The magnetic tape may be contained

1 4



The cartridge may al so include a tape support pad | ocat ed behind the
tape in the read/wite zone. The t ape support pad nay be constructed

ot a conpl i amo s57115532 rigid material. Aternatively, the tapecHUSSA4t02pad
-5 may include a curved slot corresponding to the path traversed by
the transducer along the read/wite 1 ocati on.

Alternatively, the tape support system may I ncl ude a tape support on
the end face of the 10 tr.ansducer carrier, extendi ng above the datum

pl ane of t he transducer and providing support for the tape

adjacent to the read/wite |ocation. In one enbodi nent, the
tape support is a curvilinear end face. Alternatively, the tape
support may be a ridge 15 . around the per?phery of the end face which

ext ends bel ow t he datum pl ane of the transducer. In yet
anot her enmbodi nen®f the capriefppeiative tosfbecshreme:-i sds taanasunerne

tape support havidgum air vedtiB® ?mab_ds%i:%%n Ehe iope nd Gt 19

surfaces of 20 t he, t ape suppqQrt nay either be straig t or."curved. In
one enbodi nent, tFRAMBBT &RHEHLOWAsALT ¢ hR e JOVEs| BEEWEen f SEOCRY acent
to the transduceropamingramiicthe chambett.r Thghtirani aide vetye ifsadiotataty

(o 1, V875U s 4B o, 0SB, Gobh I8 e, HHUEE ha,
Blades are attached to the transducer carrier to
promote air flow through the center opening in the
transducer drum to create the low pressure condition

_ - between the tape and _end face of the transducer
10 carrier. . _

One method for engaging a magnetic tape with a
transducer at a read/write zone comprises bending the
tape along two orthogonal intersecting axes using any
of the disclosed tape support systeins to achieve

15 consistent

head-to-tape contact, especially at the edges of the
tape. . The various tape support systems disclosed
herein are designed to control tape tension or
stiffness at the read/write location to optimize edge

20 coupling with the transducers.
' In one embodiment, an arcuate scanning tape drive
. has a rotating transducer carrier with an end face
..‘containing at least one transducer. The transducer
“Penetrates into the tape at a read/write location.
25 The end face causes a first bend in the tape proximate
the read/write location. A tape support system
proximate to the read/write location creates a second
orthogonal bend in the tape that intersects with the
_ first bend at the read/write 1location.. The
30 intersection of the first and second bends increase
tape tension at the read/write location. The tape
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straight outside edge is perpendicular to the | | ongi tudi nal axis

of the tape so that a generally pl anar tape surface 1is naintained
through t{&yeensssy Fead/ wite zone. 30 I n anot her enkef§FRAL702t e -
t ape support system conprises a tape support platforminterposed S
bet ween t he end face of the transducer carrier and the tape. WO
96/ 15532 PCT/ US95/ 14702

6 The tape support platformhas a tape support surface

extending generally across the end face of the transducer carrier.

A circul ar transducer slot is provided in which the transducers
travel . A5 transducer opening is provided to permt engagenent

bet ween the transducers and the tape. 8 The tape support surface

may. i ncl ude a straight ) - _
support system may either be adjacent to the

transducer carrier or located on the end face.
The claimed tape drive includes any of the
disclosed tape supports, together withi.; the elements
5 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 mechanically engages with a | |
- tape guide on a tape cartridge. Fimally, it is
10 contemplated that the above embodiments may be freely
combined to create a comprehensive tape support
system. '

Brief Description of the Drawings
Figure 1 is a side_ view of a tape support system
15 = 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. Figure 2 is a side view of an
alternate tape support system including tape supports
20 and a curved end face structure for engaging the
magnetic tape with the read/write location of the
- cireular transducing path. ' o '
; .Figure 3 is a side view of another alternate tape
support system including support arms and an end face
25 structure which is tipped in relation . to the
longitudinal axis of the: tape so that the transducers
engage with only the read/write location of the
circular transducing path.: -
Figure 4 is a perspective view of a tape support
30 system which may be used with a generally planar
transducer end face.

e -;ik .



transition edge perpendicular to the |ongitudinal axis of the tape.

The tape support platformnmay include 10 upper and | ower tape _guides
general |y par WO 2615532 t he | ongi tudi nal axis of the tape. P S95/14702
- In any of the disclosed enbodi nents, the end face =~ of the transducer
~carrier may include an opening. A - low pressure nechanismis provided
for creating a |l ow 15 pressure condition between the tape and the end
face of the transducer carrier. . A low pressure
di stribution channel in fluid comrunication with the opening may be
provided in the end face for distributing the | ow pressure
condition across the end 20 face. Prefegably, the |ow pressure
di stribution . channel is |ocated adjaceht to the transducer.

Al ternatively, the tape replsafor S al. u W epl ure
di stribution channel F%&B? ui%l 1%}' g crsgormunl cati g’ﬁ'lv‘enst%ratﬁ'e&gpgﬁi néﬁéor
drawi ng the tape 2%ead/wyitestlacatinmpoft ther ftxansducer path And | oue

pressure nechanis iRal tdealrabeOdtpport sYakerd an inner surface
ext endi ng aroundnktg%ét transducer pgarrie?%f orm ng chanber bet ween

“the carrier and t FéGMx®e® st i CROTPPRRELVR  YigW Ok &y akpernate
posi tioned bef weentihastihaegddeam da whichiad gortion of idntdpe USHPESrof

e T Pu o CyeReh1s 84" TREbgra1 palk B chid! Ldd'EaiOer Wil @
- 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
10 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
15 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 the cartridge

20 housing.

Figure 11 is a side view of a rotary head

transducer assembly with a center opening for

-jtransmitting a reduced pressure condition to the tape
%ftb?prumote engagement with the transducers.

25 ff Figure 12 is an end view of one embodiment of a

rotary transducer assembly illustrating low pressure

distribution slots in communication with the center

opening.
Figure 13 is a side view of an alternate rotary
30 . head transducer assembly in which a slot is provided

behind the transducer carrier for promoting the
transmission of air through the end face. '
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7 of the carrier relative to the shroud. A transducer drumair

vent is pwydsiesdsbet ween the opening and the chanber PCTAISHSI7GE  t O

nove between the center openi ng and the chamber.

The drumair vent is

| ocated 5 on the side of the seal opposite- the front face.

Bl ades are attached to the transducer carrier to

pronote air flow

t hrough the center opening in the transducer drumto create the | ow

pressure condition between the tape and end face of the transducer 10

carrier. One nethod for engaging a magnetic tape with a

transducer at a read/wite zone conprises bending the

tape al ong two

orthogonal intersecting axes using any 10 of the disclosed tape support
systens to achieve 15, consi stent head-to-tape contact, especially

at the edges of the Figure if4.is ‘?‘Hee%r‘rjcﬁ?éq e

agescl osed

herein are desi ghedhiehCaiir’ mhyt BRediws i thrsugh a plurality of holes
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adjacent to the transducers to promote engagement with
the magnetic tape. '

Figure 15 is a perspective view of a cartridge
for 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
arcuate scanning tape drive. o

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
transducer drum with a tape support integrally formed
in an end face and transducers located in recessed
mounting slots.

Figure 19 is a side view of an alternate tape
support arm with a concave tape support surface.

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
““"aistribution slots.- '

Figure 22 is a perspective view: of a cartridge
for holding the magnetic tape with an asymmetrical
tape guide.

Figure 23 is a perspective view of a cartridge

‘with a tape support pad behind the magnetic tape..

Figure 24 is a perspective view of a mechanical
registration system for a tape- cartridge.

[ 4



stiffness at the read/write | ocation to optim ze edge 20 coupling with

the transducers. : I n one enbodi nent, an -arcuate scanni ng tape
dgive - ‘a»éassxt ating transducer carrier with an end facdPCT/USIS/14702
containing at |east one transducer. The transducer pénetrates into
the tape at a read/wite |l ocation. 25 The end face causes a first bend
in the tape proximte the read/wite |ocation. A tape support
system proxinmate to the read/ wite |ocation creates a second
orthogonal bend in the tape that intersects with the first bend at
the read/wite |ocation. - The 30 i ntersection of the first and
second bends i ncrease tape tension at_the read/wite | ocation. The
t ape WD 96/ 15532 11 PCT/ US95/ 14702
8

"Figure 25 is a side view of a registration arm
for a tape cartridge. _ _

Figure 26 is a top view of a transducer drum and
tape cartridge in a right-handed configuration.

ad Degcripntion of the Preferred Embodiments

The present invention relates to a method and
apparatus for selectively engaging a transducer
located on the end face of a rotating transducer drum
with a magnetic tape. A variety of tape support

10 systems are disclosed for positioning the tape so that
- the transducers penetrate into a tape surface along a
read/write location.

Successful implementation of 'an arcuate-scan
recording - system requires consistent head-to-tape

15 coupling across the width of the tape. Since the end
face of the transducer drum penetrates into the tape
surface, variation in the longitudinal tension across
the web at the read/write zone causes amplitude
variations in the reproduced signal, especially at the

20 tape'edges.' Consequently, it is important to achieve
consistent penetration of the read/write heads into
- the tape. |

_ The penetration stiffness (force per unit tape

" deflection) is typically lower at the edges of the

25 tape than at the center. The various tape. support

systems disclosed herein are designed to control tape
tension to '

optimize edge coupling with the transducers.  One

method of controlling the tension of the tape at the

30 read/write location is to create a compound bend in

the tape. In particular, the tape is bent both



support system may either be adjacent to the transducer

| ocated on the end face.

carrier or

The clai ned tape drive includes any of

t he qh§§yﬁ3ﬁg tape supports, together with the el enent perpsesiaro

normally found 1n a drive to control novenent of the

tap

e past the

read/ wite zone. The tape drive may - also include a tape registration
system that includes a registration armwhi ch nechani cally engages

with a tape guide on a tape cartridge. Finally,

contenpl ated that the above enbodi nents nmay be freely
create a conprehensive tape support system

and a

it is
co

10
nbi ned to
Bri ef

end face

Description of the Draw ngs Faggre 1is a side view of a tape
support

support systen115 including

tapered

structure for olate netic

read/wite Ioc FGF epgggpggnaﬁ%- t?%n%ﬁ%@ n"g}‘%altﬁ pe F*%ure 2
is a side view sémanngi_d =t t eheatimtteysectigmwr ofs\chenlaneradi rapd ape
supports 20 ce Cfy! r a

magneti c tape m?gﬂgﬁﬁéaéégg/3ﬂg¥%ﬁ1OCZP&%n éﬁ%ﬂ%g and qa#hféﬁq%é%%du0|ng
pat h. Fi gends3 may abei (ereated obYanbhﬁeNaéﬁt%atépea;ﬂ;lpport -
support system bEfbé'E'hf‘HsS&ﬂ?éﬁésé&”ﬁe&&dnan end face 25 st

ructure

Y&€e 3 ocation

which is tipped in relation [ tudi nal axis of the-
tape so that the trafRduREFuate sc%ﬂﬂéﬁg mf?ﬂeo %hY%e'Wﬁﬁd/
of the rotating - transducer carrier with an end face

containing at least one transducer. The transducer

10

15

20

25

30

penetrates into the tape at a read/write location.
The end face causes a first bend in the tape proximate
the read/write location. A tape support system
proximate to the read/write location creates a second
orthogonal bend in the tape that intersects with the
first bend at the read/write 1location. The
intersection of the first and second bends increase
tape tension at the read/write location. The tape
support system may either be adjacent to the
transducer carrier or located on the end face. .

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
_alsa will be understood that the size of the angles

" and displacements of the tape, transducers, and drum
- in the drawings have been greatly exaggerated for

clarity of description. = For example, - a typical
transducer penetrates less than 0.0015" ( 0.0381lmm),
and preferably between 0.00051 (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)



circular transduci ng path. Figure 4 is a perspective view of a
t ape support 30 system which may be used with a general |y planar

t kansducer erwiobe6ress32 V\D 96/ 15532 . PCT/US95/14702
PCT/ US95/ 14702 9 ' Figure 5 -
Is a schematic illustration of the read/ wite | ocation of the
transducer path and its relation to a tape support system

Figure 6 is a perspective view of an alternate 5 transducer drumin
whi ch a portion of a tape support systemis an integral part of the
end face. Figure 7 is an alternate enbodi nent of the

transducer drumillustrated in Figure 6 in which the transducers are
| ocated in slots around the perinmeter 10 1®»f the end face.

is slightly longer than the tape s&ppor't arm 24 (the
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
5 éupport arm 22. Consequently, rotating transducers 34
will only contact the tape 28 along a read/write
location 36 of the generally circular transducer path
(see Figs. 4 and 5). The separation 26 prevents the
transducer 34 from engaging the tape 28 during a
10 non-contact or passive segment 38 of the transducing
path, thus limiting 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 32, resulting in improved head-to-tape contact

15 near the physical edges of the tape 28 and more
consistent recording performance throughout the arc of
the transducers 34 across the tape 28. Additionally,
the forces between the transducers 34 and the tape 28
may be maintained at a relatively low level, thus

20 increasing tape and head life.

For example, the difference 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
0.025 mm gap has been shown to allow adequate
25 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 transducer drum 32. However, it will be.

30 understood that this example represents a general

'~ principle that may apply to a variety of end face and
tape support configurat:l.onl.



Figure 8 is a perspective view of a tape guide . structure which may be ’
I nt erposed between the end face of a transducer and a nagnetic tape.
Figure 9 iwWO&6/g8882pective view of a cartridge for 15 hol RIGIPSot/iET02
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

chanfered tape supports are attached to the cartridge 20 housi ng.
Figure 11 is a side view of a rotary head transducer assenbly with a
center opening for transmtting a reduced pressure condition to the

t ape to pronote engagenent with the transducers. 25 Figure 12
is an end view of one enbodi nent of a 14 rotary transducer assenbly
illustrating | ow pressure di stribution slots ,in conmunication wth
the center. opeFh@gsupport arms 233 @nde 243 are’ jnhegrallyy &9

alternate rotaryg3@art F@ﬁdahrasiﬁ::aieeéhséﬁarrwoy vii Wi slirdothnde ither ovi ded
behi nd t he transducer carrie % rom)tl ng eFi 4 traaig hon of air
t hrough the endt¥apgducer d% g. 4), oug
PCT/ US95/ 14702 will be understood that they may be fixed relative to
§ . the transducer drum 32 in a variety. of ways. The
support arms 22 and 24 have curved . tape _support
_su_rf._a_ces 42, 44, re_spective__ly_, along the dire_ction of

tape travel, which minimizes the wear on 'the= tape 28 ‘
_ and improves.the head-to-tape contact at the edges.
10 .. 'The support arm 22 causes the tape 28 to be

introduced 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 the edges. 'i_‘hi__s penetration results in the

15 tape 28 being longer in the center due to stretching.
As will be discussed in deta_il below, in some
circumstances the.end face 30 of the tr__a_nsdu'cer drum
32 has a non-planar shape. The end surface 30 of the '
transducer drum 32 is shaped to provide- additiona_l

20 support to the tape immediately __adj_a_ce_nt to the
read/write location 36. Aas illustrate_d in Figure 1,

the ‘end face 30 has taper points 46 adjacent to the
transducers 34. Consequently, the tape 28 is
-.'-supported by the taper point 46 on omne ‘side of the

25 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 hea_d-_to-tape

coupling. _
In an alternative embodiment illustrated in
30 F:.gure 2, the end face 30’ of the transducer drum 32°

has a curved, conical or spherical shape which
supports the tape 28 at a 1ocation 48 adj acent to the



10 Figure 14 is an end view of an alternate end face

which air may be drawn through a plurality of holes adj ac e

t ransducers WO 915832 e engagement W th the magpetic tape,-l"g‘qigs;ss)l‘fs‘H
Figure 15 is a perspective vi‘ew of a cartridge " f or holding a
magnetic tape in which a cylindrical - tape support and a curved wap .
pin are attached to the cartridge housing. Figure 16 is a
per spective view of an exerrpl ary 10 . arcuate scanning tape drive.

Figure 17 is a side view of an alternate transducer drumw th 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 drumw th a tape support integrasy forned in an end face
and transducers |l ocated in recessed nounting sl ots. Fi gure

19 is a side vi ewtranadugeresr ri&d’e. t afbe- curqubpp@miqah @0t (sphexieal e
tape support surfggeead@ nas thél @ddedOadvantdlge® ¥eCVe&duding! Ehdate

tape likelihood that the rotating transducer drum 32’ will
damage the tape. While Figure 2 illustrates a
5 generally uniform curve, it will be understood that an
asymmetrical curve may enhance head-to-tape coupling.
For example, the end face 30’ may be high adjacent to
the transducer 34’ to increase tape tension through
the read/write location. One embodiment of the conical
10 end face 30’ has a radius of curvature in the range of
approximately 4.5" to 5.0", with a slightly  larger
radius of curvature in the center of the end face, and
a smaller radius of curvature along the edges.
Figure 3 is an alternate embodiment. of the
15 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 the tape 28 so that a separation
26" is formed proximate the non-contact segment 38" of
20 . the transducer path. Consequently, the transducer 34"
penetrates into the tape 28 along the read/write
location 36". It will be understood that it is
possible to combine the tapered or curved end faces
' 30, 30’ with the tipped transducer drum structure 32"
25  illustrated in Figure 3.
| As discussed above, the separations-26, 26’, 26"
result in the tape 28 engaging the transducer drum at
a slight angle resulting in greater head penetration
at the center of the tape and possible variation in
30 the longitudinal~tension across the tape. Depending
on the degree of head penetration, the head-to-tape
coupling may be inconsistent, especially at the edges.



support armw th a convex tape support surface.
end view of a rotary transducer
| ow pressuwweoe1sssz distribution slots. 25
perspective view of a cartridge for holding the magnetic tape with an
t ape gui de. - Figure 23 is a perspective view
with a tape support pad behind the nmagnetic tape.
regi stration system

asymmetrica
of a cartridge

Figure 24 is a perspective view of a nechani cal

for a tape cartridge. - WD 96/ 15532
PCT/ US95/ 14702 11 : Fi gure
25 1s a side view of a registration arm - for a tape cartridge.

Figure 26 is a top view of a transducer deum and

10

A curved or contoured tape support'may increase the

longitudinal tension along the edge of the tape.
Additionally, a contoured support may cup or pre-shape

the tape to engage more favorably with the transducer

drum end face 30, 30’, 30". : o

- 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 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 the tape, which results in a lower output

15

20

signal and an increased error rate. However, away
from the tape edges the more effective head-to-tape

penetration giveaugreater'contact preSSuree and thus
. better overall electromagnetic performance;“ Thus, the

concave tape :support' 362 optimizes recording
performance throughout most of the  arc, while
simultaneously extending the usable arc length closer

;to the tape’ edges.

25

30

N Figure 20 is a side view of an alternate tape
pport arm 350 with a cqnvex tape.support surface

352. 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 circular edge 358 of the
drum 356. The convex support 352 tends to hold the

middle portion of the tape (not shown) farther away
from the end face 354 of the drum 356 and bends the

edges of the tape toward the end face 354. Contoured

Figure 21 is an.
with a tape guide structure having
Fi gur e 22 PCI/US95/14702

30

-



tépe cartridge in a right-handed confi gurati on. 5 Det ai | ed

Description of the Preferred Enbodi nents The present,d ﬁﬁﬁkﬁ?
relates to a WROHEPAnd apparatus for selectively engagik&hﬂy

t ransducer Iocated on:the end face of a rotating transducer drum
with a magnetic tape. A variety of tape support 10 . systens are

di scl osed for positioning the tape so that the transducers penetrate
into a tape surface along a read/wite | ocation.

Successful inplenentation of an arcuate-scan recordi ng system
requires consistent head-to-tape 15 coupling across the width of the
tape. Since the end face of the tra ucer drum penetrates into the
t ape surface, variation in the |ongitudi nal tension acr oss t he

web at the read/ ite zone ¢ t h
reproduced signal , Egpﬂﬁm?ﬁuiﬁt%?#%% a?epe ‘9 %gﬁécésg‘é%t h,enl t is
i nportant to achi used in combdinatdon pwiashr athen nﬁn-rpieanaiad/end tﬁaﬂeads

into’ the ta Q I t Eﬁﬂﬁ§§ f er unit
t ape deflecglﬁoncture d ?rﬁ ag'%gld?tédt)h&ensep& 88 :éhéémggzp t ape

than at the center. TRA& \I'ég Jbubet and m?Qﬂss"cm&eHO

herein are agsi gneémb&n@%hbolcdn%@c concé@sa;ersﬁﬁlght t laupﬁogdge
i coupling with the transducers. of controlling t

'tension of the tafNTi@ces. 88 2 r@é&ﬂxﬁl tEr?‘BegPFSH j @88 gate a"°oF

' conpound bend in 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

10 drum. _
Figure 16 is a perspective view of an exemplary
- 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
15 mechanism 306 which receives the cartridge 304, opens
a tape cover 312 to expose tape 308, and positions the
tape 308 for recording and playback. The tape 308 is
driven longitudinally when a force is applied to a
tape capstan roller 310. ‘The cartridge includes a
20 tape guide (not shown) attached to the cartridge'304.
' (see discussion of Figs. 9, 10, and 15, below). The
tape 308 travels left to right through a read/write
Zone 314, where it engages with transducers on the end
5E§gce (see e.g., Fig. 4) of a rotary head transducer

25 assembly 322. |

The force for longitudinally advancing the tape
~ is applied to the capstan roller 318 by a transmission
assembly 316. For purposes of this exemplary
illustration, the transmission assembly 316 includes
30 a capstan roller 318 which engages the tape capstan
310, causing the tape 308 to_ad&ance through the
read/write zone 314. It will be understood that a



t he tape. In particular, the . tape is bent both - WO 96/ 15532
PCT/ US95/ 14702 : 12 | ateral |y and
longi tudi mod6/15830 that the tape is sem -rigid at thePCHUSISHEN on of |,
the lateral and | ongi t udi nal bends. The | ateral and | ongitudi nal
bends may be created by the various tape support 5 structures di scussed
her ei n. An arcuate scanning tape drive may have a - rotating
transducer carrier wth an end face containing at |east one
transducer. The transducer : penetrates into the tape at a read/wite
| ocation. 10 The end face causes a first bend in the tape proximte
the read/wite |ocation. A tape support system proxi mate to the
read/wite location creates a. second 18 orthogonal bend in the tape that
intersects with the - ' .

variety of transmission devices are suitable for this

purpose and the above illustration in no way limits

the scope of the present invention.

As the tape 308 advances through the read/write
‘5 zone - 314, data is recorded ("writtem") or read
("played back") from the tape by means of a rotary

head transducer assembly 322. = The rotary head

transducer assembly 322 is fixed to the frame 302 by ‘
means of a mounting flange 320.
10 Figure 4 is a perspective view of a rotary head

- transducer assembly 60 with a pair of ;ape supports

62, 64 adjacent to the end face 66. The transducer

drum 68 rotates in an outer shroud 70 so that the
transducers 72 trace a circular transducing path 74.

15 The tape supports 62, 64 have curved support
' surfaces 76, 78 that extend along the longitudinal
axis "L" of the tape 28. The inner surfaces 80, 82 of

the tépe supports 62, 64 are contoured to the shape of

the transducer drum 68 to minimize the gap
20 therebetween. 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
'f:;5- Straight outer edges 86, 88 of the tape supports
25 62, 64 are oriented perpendicular to the longitudinal
' axis *L* of the tape 28. The straight outer edges 86,
88 maintain the tape 28 in 'a generally planar
configuration as it passes past the generally planar

end face 66 of the transducer drum 68. It will be

30 understood that it may be desirable to maintain the



ILrs;_ bend dat thg read/ wite |ocation. The 15 I ntersection of

e first and second bends increase tape tension at the

| qcation. ThaVQaHLsss2 support system may either be adjgﬁéﬁ%ﬂﬁq{yb

t he transducer carrier or located on the end face. It will
be understood that the enbodi nents 20 di scl osed herein may represent
conponents of an overal |l tape support systemfor an arcuate

. scanni ng tape drive, and as such may be freely conbined. It

~also will be understood that the size of the angles and di spl acenents
of the tape, transducers, and drum 25 in the drawi ngs have been greatly
exaggerated for clarity of descriptiog For exanple, a typical
transducer penetrates |ess than 0.0015" ( 0. 8381 and preferably

bet ween 0 00051 ( Q]éy - #%4 Af {oh t Fo
surf ace. q.' ure f' Il Fus?rat es a si‘de vi ewdgf flﬁ%&a%% head
*

transducer 20\Mtfﬁ@€§ﬂ§ﬂeéﬁ vagB dupes-Planar snd face. (868 Fig8-i dpe
support arm 22 (thgndagpive support arm WO 96115532

PCT/ US95/ 14702 The tape support'sz extends above the end face 66
5 of the transducer drum 68 so that a separation 90 is
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.
10 As will be discussed in connection with 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 in fluid communication with the center hole 100
15 are provided in the end face 66 to distribute the low
pressure condition proximate to the_transducers 72 to
enhance tape-to-head contact.
Figure 5 is a schematic 1llustratlon of the
theoretical maximum read/write location 94 of the
20 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
;gmm)of each edge was unused. On a standard quarter
f?inch tape (6.35mm), the unused portion represents 6.0%
25 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 possible tape damage and wear to
the transducers 72.
30 Since the end face 68 has a diameter larger than .
the width 96 of the tape 28, the angle « is less than
180°, and preferably between 30- 60°. The gap 84




13 Is slightly longer than the tape support arm 24 (the active ’
support arn), so that a separation 26 is created between the tape 28
and t he powpi%/sH2 t he end face 30 of the transducer RCINUDHIgIRsest
tothe 5 support arm 22. Consequently, rotating transducers 34

will only contact the tape 28 along a read/wite - | ocation 36 of the
generally circular transducer path (see Figs. 4 and 5). The
separation 26 prevents the. transducer 34 from engagi ng the tape 28
during a 10 non-contact or passive segnment 38 of the transducing

path, thus Iimting head and tape wear in this area. "The dat um
of the active tape support arm 24 may be slightly below that of the
transducers 34 on the drum 32, res@Pting in inproved head-to-tape
contact 15 near t.he physi.cal edges of. the tape 28 and .nore

consi stent recobetweepcthie parinetan ofykber endeLfare 68 and thehinner

transducers 34 fééetéf 6@%@%ap@@ub’p%&%‘ k! is smalihﬁof@ﬁﬁestﬂ@t ween

t he transducers and e tape e maintai,ned at .arelatively

| ow | evel , thustape 28 racedy W%ﬁk@%ﬂm??é@ﬂrFrfeAd%ltlonall £

exanpl e, the di ¢her gage g4n itéWeuﬁi:afompf ctbss-web. tememiaaéhmsi t he

active ta%e supgortmgrnhg preferably Is less-than 0.025 nm (0. 000984
ni zed.

i nches)
Figure 6 is a perspective view of an alternate

'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
10 are provided along the tape support surface 122 for
'retaining transducers (not shown) ' The transducers
protrude above 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
15 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 transducer path.
The surface 122 may be planar, curved or some other
suitable:shape. The support surface 122 rotates
20  with the transducers to prov1de a stable surface which
| rides on the surface of the tape (not shown). When
the drum 120 is rotating and the surface 122 is pushed
" into the plane of the tape, tape tension causes the
”ﬁtape to be flattened against the surface 122. The
25 surface 122 is made of a hard material, or provided
with a coating to resist wear'and tape friction. 1In
an embodiment for use with a 0.25" (6.35mm) wide tape,
the surface 122 preferably 'is approximately 0.218"
(5.537 mm) wide, with an overall'diameter'of 0.70" .
30 (17.78 mm). S
Figure 7 is an alternate modified transducer drum
150 in which the tape support surface 152 extends



0. 625 mm gap has been shown to all ow adequate 25 read/ write performance

to wthin 0. 00984 I nches) of the physical edge he tape
28> The %ﬁ% ove %xanple corresponds to a tape support surfgginﬁaﬂn”“
which is straight and parall#l:to the end face 30 of the transducer
‘drum 32. However, it wll be. 30 understood that this exanple
.:represents a general principle that may apply to a variety of end
.face and t ape support configurations. WO 96/ 15532

'PCT/ US95/ 14702 - 14 The
support arns 22 and 24 are integrally forned as part of an outer
shroud 40 whi ch surrounds the transducgg drum 32 (see e.g., Fig. 4),
al t hough it will be understood that they may be fixed relative to

above a datum plane 156 of end face 158. Mounting
slots 154 are provided for the transducers. In an
embodiment for use with a 0.25" (6.35 mm) wide tape,
the surface 152 is approximately 0.78 (19.81 mm) wide,
5 and has an overall diameter of 0.56" (14.22 mm). The
surface 152 may be planar, curved or some other
suitable shape. : o
Figure 17 is a side view of an alternate
transducer drum 370 with an active tape support
10 surface 372 integrally formed on the outer periphery
of the end face 374. A passive tape support arm 376
is provided on one side of the drum 370 to 1lift the
tape 28 out of contact with the adjacent transducer
378. The transducers 378 engage the tape 28 along a
15 read/write location 379, opposite the passive tape
support arm 376. The tape 28 may also rest on the end
face 374 in some applications. _
The datum of active tape support surface 372 is
slightly below the transducers 378 by a few microns
20 (0.001 to 0.005 mm). This configuration improves
head-to-tape contact near the physical edges of the
tape 28 and allows for more consistent recording
'--perfomancé throughout the arc of the transducers
‘across the tape. - Pigure 18 is an end view of an
25 . alternate transducer drum 380 with an active tape
support surface 384 integrally formed around the
periphery of the end face 382. - Transduceré 386 are
located in recessed mounting slots 388 cut into the
periphery of the drum 380. The slots 388 are deeper
30 than those shown in Figure 7 so that the transducers
386 can be located further away from the passive tape
support arm 390.



5 the transducer drum32 in a variety of ways. - The support ar s
22 and 24 have curved tape support surfaces 42, 44, &ﬂ ,

al ong t he XRP&&8IHn of tape travel, which mnimzes tﬁgi)&g M202 { he
tape 28 and i nproves the head-to- tape contact at the edges. 10

The support arm 22 causes the tape 28 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
t ape than at the edges. This penetration results in the 15 t ape
28 being longer in the center due to stretching. As will be

di scussed in detail below, in sone aoCi rcunst ances the end face 30 of

t he transducer drum 32 has a non-planar shape. The end surface 30 of

the - transduceg; ghp@ 3@ Iﬂﬁt@@@uée mowﬁs’eac&h po¥al gistem SUppor t

to the tape immedi adjacent to teIo at|o 36. As
illustrated i rF‘Pq‘Eja alﬂ OEHdPF-QESO% ﬁgé ?‘é\ ffg

adj acent to thsuter shﬁ:‘badsdm:.ers'rha4tape QU Np latfotinelmarﬁ 28 is
supported by th er 0 | /

| ocati on 36 ant? %M%&%& 3‘2’8 p% ‘}% %dt t&% c%nrﬁierf.rae"aéjrh ccf ose
proxi mt$ of ttthaettamsdppert drum 68|.oc9!-1it@rrs tape Auppent. t&f.unﬁadeﬂaroved
head-to-tape 173, PAE wstralgnt tapel %raasal ti‘i{n“%fdgé"s a0 ding)

illustrated I gure 2 face Qf t transduc“er" dr um 32

has a curvedhickAEg| PeBPenéiSﬁBlPEaFO §H&p&°ﬂﬁ‘ nal axis)olt"s the

tape 28 at a l@gaghénc#Peagigacent to the - . : - ‘
The tape support platform 170 has a circular

10 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,
respect:ively A transducer opening 186 is located

15 between the inner and outer tape support surfaces 172,

' 174, 182, 184. The extensive tape support surfaces
172, 174, 182, 184 provide enhanced mechanical
stability of the tape 28 relative to the transducers
70. :

20 "~ As is discus_éed in connection wi_th. the above
embodiments,_ the tape support surfaces 172 and 182 are
‘'raised so that the tape 28 does not ez_igage the
E‘f‘an'sdﬁcérs- 72 along the non-contact segment 190 of

_ ‘the transducer path 74. Alternatively, the transducer

25 ":drum 68 may be tipped relative to the tape support

- platform 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

30 lower tape -edge guides 196, 198 may be greater than
the width of the tape. However, in some circumstances
the upper' and lower guides 196, 198 may actually guide

-
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15 transducers 34'. The curved, conical or spherical surface
has the addedWQR6i¥5¥ge of reducing the li kel i hood that tPEVPETA¢#79%
transducer drum 32" will - damage the tape. Wiile Figure 2
illustrates a 5 generally uniformcurve, it will be understood that an

asymetrica

curve may enhance head-to-tape coupling.

the end face 30

i ncrease tape tension through the read/wite | ocation. One enbodi nment
end face 30" has a radius of curvature in the range of

of the coni cal
approximately 4.5" to 5.0", with a slightlydé3arger radi us of

curvature in the.center of the end face, an
curvature along thenedqede 28.

of the

10

15

20

25

30

10

For exanpl e,
may be hi gh adjacent to t he. transducer 34' to

a snaller radius of
As will 6 cafhdsedés,alh egreacesNeeL BNt
below, a center hole 192 is provided for transmitting
a reduced pressure condition to the tape 28 to enhance
contact between the transducers 72 and the tape 28 at
the read/write location 194 of the transducer path 74.

‘The tape support' platform 170 provides more
mechanical stability to the tape 28, allows for higher
pressures between the transducers 72 and the tape 28,
increases the signal strength by providing good
head-to-tape contact across .substantially the full
width of the tape 28, is less sensitive to transducer
penetration differences that occur during mass
production, and provides tape edge guides that may
reduce vertical movement and the need to servo the
rotary head transducer. '

Figure 9 illustrates a 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 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
a chamfered tape guide 210 and wrap pin 212 with
curved center portions 214, 216 and straight edge

 portions 218, 220. In one embodiment, the contour of

the tape guide 204 is consant, with a depth of 0.005"
(0.127 mm) at the center of the guide 204. In
another embodiment, the tape guide 210 has a chamfer
extending 0.015" (0.381 mm) from the top and the



15 enbodiment illustrated in Figure 1 in which the support arns
22", 24" are substantially the sane | engt h. However, the transducer
drum 32" | WOSPASEY ot an angle relative to the tape 28THVHINT0}
separation 26" is formed proxi mate the non-contact segnent 38" of 20-
t he transducer path. Consequently, the transducer 34" penetrates
into the tape 28 along the read/wite | ocati on 36". It will be
understood that it is possi ble to conbine the tapered or curved end
faces 30, 30" with the tipped transducer drum structure 32" 25
illustrated in Figure 3. 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

tﬂe tape and pgagtbhxe mng?és,onﬁnadaihs at ][wehﬁaggbtfuottwl otfenolﬁosacr 0ss
t he tape. e ree ea etration, the
head-t o-t ape ?8 iagoﬁﬁ? ﬁ& gﬁ? E&q Ebﬁ §F5ht igé’gemally at the edges.

WO 96/ 15532 ‘However, the tape edges mayFﬁEVdﬁaigh&ﬂﬁf the
tape guides 204, 210 are tapered because of the large
5 strain induced in the tape due to the pre-shaping of

the'tape.iﬁ combination with the wrap angle of more
than 90° around the tape guides 204, 210. In
particular, the tape guides 204, .210 impose compound
- curves on the tape 200, which accelerates tape wear. ‘
10 On the other hand,.the small wrap angle ‘around the
wrap pins 206, 212 causes significantly.less tape
wear. '
Figure 15 illustrates an embodiment in which a
tape guide 222 has straight edges 224. A wrap pin 226
15 with a curvilinear or chamfered shape is provided for
flexing the tape 200. Theha¢VEntage-of-the.cdntoured
wrap pin 226 is that the small wrap angle at the pin
226 minimizes tape strain. : :
: Figure 22 illustrates an embodiment with a
20 nonrotating 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
‘eurvilinear edge 414 adjacent to the-read/write zone
- 208 to cup or pre-shape the tape -200. to achieve
25 'improved coupling with -the end face of a rotary
transducer (not shown). A symmetrical wrap pin 416
may be used with the asymmetrical tape guide 410.
Figure 26 illustrates a right-handed tribology
embodiment wherein the yaw_of_a:transduce;_drum 460 is
30 tipped (see also Figure 3) so that a read/write
location 462 is defined approximately a distance "d"
from a wrap.



16 A curved or contoured tape support may increase the

I ongi tudi nal tension along the edge of the tape. Additio )
cont our ed supYR6/1882 cup or pre-shape the tape to engag%ﬁ""ﬂm’z

favorably with the transducer® 5 drum end face 30; 30', 30".

Figure 19 illustrates a side view of an alternate tape support arm
360 with a concave tape support surface 362 which increases

head-t o-tape penetration toward the center of the tape (not shown).
By 10 reducing the relative penetration of the transducer drum 366
near the edges of the tape, the recorded arcs can be extended cl oser
to the tape edge. The trade off is reduced head-to-tape contact
pressure at the edges of the tape, whﬁéh results in a | owner output 15

signal and an increased error rate. Howeve romthe tap
edges the nore ef fRERS\A640R-3 &%Bﬂ)é‘artridgﬁeﬁé?rat The 3#-§E§n§?e'é@er15

contact pressures aﬁﬁrbhﬂﬁately beewkehn -gverakhdebeatrr,omagneti c
P e TS, U here ne R0 AY e UibosalBBE’ hrud 450 °Rb | Flfises
sinultaneously extsodthatttheL:EdﬂﬁwrﬂueILamgt&onlasarls adjactent heot tipe
edges. 78 | A %rfée :%?%Wﬂgpagnsiéefaﬁwdtﬁgﬁveen Sipport
arm 350 with a conv pe suppdrt
corner' tape guide 472 and end face 474 increase
rapidly. There is a limited range of tape wrap angle
for achieving good transducer 466 to tape 470
coupling. The configuration shown in Figure 26
10 permits transducers 466 to penetrate more deeply into
the tape 470 for improved transducer-to-tape interface
and greatér tolerance to manufacturing variations.
Additionally, moving the read/write location 462
further from the tape guide 472 presents a greater
15 span of tape 470 to couple with the transducer drum
460, thereby minimizing the impact of axial runout of
the drum 460. Right-hand tribology is preferably
combined with a curved, conical or spherical end face
474 on the transducer drum 460 (see also Figures 1 and
20 2). It will be understood that if the span "4"
between the read/write location and the wrap pin
exceeds 0.5", additional penetration into the tape
pl-éne may be required, which can cause the tape to
"“i&ap around the inactive side of the transducer drum.
25 Figure 23 illustrates a cartridge'420 in which a
tape support pad 422 is located behind the tape 200 in
the read/write zone 208. The tape support pad 422 may
optionally include a curved slot 424 corresponding to
the path traversed by the transducer along the
30 read/write location. The transducer heads may
prdtrude'into the curved slot 424, so that the tape
200 wraps around the transducer heads. The tape



25 352. The tape support surface 352 is curved to flex the tape

(not sho ' a shape that s conpl enentary either to the
end face é@k’(ﬂﬁ*’%e transducer drum 356 or to the cirdfi4yS%8d4W235s
of the drum 356. The convex support 352 tends to hold the 30

m ddl e portion of the tape (not shown) farther away fromthe end face
354 of the drum 356 and bends the edges of the tape toward the end
face 354. Contoured WD 96/ 15532 '

PCT/ US95/ 14702 : 17 - t ape support
- 352 has proven especially effective when used in conbination with the
non- pl anar end face structures 20, 20' disclosed in Figures 1 and 2.
It will be understood that it is possibl@6to 5 conbi ne the convex,
concave O:r strasl‘gﬁtmégp%a%up&ozr.t“my be constructed of a compliant

materials, such as for example felt or some other
fibrous material. Alternatively, the pad 422 ' may be
~ constructed of a rigid material, such as for example
5 plastic.. | - R
A tape cartridge may be registered to a tape
drive by engaging the base plate of the cartridge with
mechanical stops on the tape drive. Figures 24 and 25 (
illustrate an alternate tape registration system 430
10  for r;e_gist-:—efing_ a tape car.t_:ridg_.__e_ 432 with a rotary
‘head transducer assembly 322 (see Figure 16). A
re_gistratiori arm 434, preferably mounted to the.
mounting flange 320 -(see Figure 16), engages a lower
flange 436 on a tape guide 438.  Mounting the
15  registration arm 434 on the mounting flange 320
minimizes tolerance build-up between the t_ape guide
438 and the transducer assembly 322. Alternatively,
the - S - o S
‘registration arm 434 may be mounted to any suitable
20 surface proximate the rotary head transducer assembly
322, | | B -
_' - A distal end 440 of the registration arm has a
- curved or angled surface 442 which permits smooth
. “.'engagement and disengagemént with the lower flange 436
25 on the cartridge 432. ‘The end face 444 also has a
vertically oriented V-shaped or curved contour 452
which approximates the circular profile of the flange
436. As is shown in Figure 25, end fag:e 444 of the
- registration arm 434 does not extend past the flange
30 436 far enough to 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



surfaces on a single transducer assenbly. For exanpl e, a convex

tape support may be used adjacent to the read/wite | ocaty

st.r ai ght tapé” ‘may be used on the opposite side(ﬁﬂéﬁpéﬁﬂﬁﬁz

transducer 10 drum Figure 16 is a perspective view of an

exenpl ary arcuate scanning tape drive 300. A frame 302 receives

a doubl e-reel belt-driven cartridge 304. The tape drive 300 incl udes
~a conventional cartridge |oading 15 mechani sm 306 whi ch receives the

cartridge 304, opens a tape cover 312 to expose tape 308, and

positions the tape 308 for recording and playback. The tape 308 is
~driven longitudinally when a force is applied to a t ape capstan

roller 310. The cartridge includes a 20 2Fape gui de (not shomm) attached
to the cartridge (see d E%SIOH of

3 15 ow) .
The t ape 30840%4 a%l%h? ?g:[. Py ﬁﬂuﬁﬁ%"?‘!a édg't%
314, where it engeangage tmthatnpluﬁbangenﬁae eurdboth flanges( snees,e 450

force Tor 1ong tudh #&Fﬁ%ﬁ%ﬁ%””t@%a : YRR 430 | st an
roller 318 by a tm%@bﬁ siidi nﬂséf—é\%l%ﬁrmﬂge 43£rinbgr podeadigig
(his exerplgry  mechahléth! (@eoPigiifet 4&)SM STHA) Péé&méyn%&aﬂ%wdes
i 30 a capstan roller 8 which en g e capst an
. causi ng the tape PR é’t?v&ﬁ?& £aV g§4?hﬁ° °s?e‘§b?v'\i‘?ﬂ%%ﬁre Tppn |
| wi || be under st oodcdnipiette insertion, the lower flange 436 of the tape
| guide 438 mechanically engages with the surface 442.
Figure 11 is a sectional view of a rotary head
10 transducer 230 having a center hole 232 in fluid
communication with a transducer drum air vent 234
leading into a chamber 236. An outer shroud air hole
238 is provided for releasing pressure buildup in the
chamber 236. Seals 240 are placed between the inside
15 surface of the outer shroud 242 and the transducer
drum 244. Blades 246 are attached to the outside
surface of the transducer drum 244 to draw air through
the center hole 232 according to the arrows 248.
‘The blades 246 use the shroud 242 as a stator to
20 ‘create sub-ambient pressure at the interface between
| 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
25 occurs adjacent to the transducers 72.
‘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
30 platform 250, the reduced pressure condition is
concentrated generally proximate the transducer
dpening 254. Consequently, the tape 28 is drawn to
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varleté of transm ssion devices are suitable for this

purpose an¥WQMSEove illustration in no way limits hRCHERIE4HR the .

present invention. “As the tape 308 advances through'the

read/ wite 5 zone 314, data is recorded ("witten") or read

("played back"”) fromthe tape by neans of a rotary head transducer

assenbly 322: The rotary head transducer assenbly 322 is fixed

to the frane 302 by means of a mounting flange 320. 10 Fi gure
4 is a perspective view of a rotary head transducer assenbly 60 with

a pair of tape supports 62, 64 adjacent to the end face 66. The

t ransducer drum 68 rotates in an o#®er shroud 70 so that the

Suppor o 63, | sathdenai 28, cFor i Qﬂiﬁ"c?;“é‘éss%‘% ¥R 580" ong
t he | ongi tudi napassing transducers 72.
'~ Figure 21 is an end;view of another alternative
. tape support platform 400 which substantially covers
5 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 pressure condition draws the tape 28
10 against the tape support surface 402 to enhance
engagement  of the transducer 72 with- the tape 28 at
the transducer opening 408. :
Figure 13 is a sectional view of an alternate
rotary transducer drum 270 in which a transducer plate
15 272 has a plurality of air holes 274 connected to an
air gap 276 for drawing air 278 from the end face 272
out through 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
20 adjacent thereto. - . R
: While - the above embodiments disclose various
quantities of transducers, it should be understood
~that the number of transducers in the exemplary
“féﬁmbodiments in no way 1limits the scope of the
25 ‘invention. :
Other modifications- of the invention will be
apparent to those skilled in the art in view of the

"-i.

foregoing descriptions; These- descriptions are
: intended only to provide specific . examples of
30 embodiments which clearly disclose the present

invention. Accordingly, the. invention is not limited
to the described embodiments or to the use of specific



ax?s "L" of the tape 28. The inner surfaces 80, 82 of t he tape

supports 62, @4 ontoured to the shape of the transdycer drum
68: to mnim gap 20 t herebetween. As will be discgggﬁﬁpﬁqfﬂn
connection with Figure 5, the gap 84 between the tape supports 62, 64
and the transducer drum 68 preferably is uniform and- smal |

Strai ght outer edges 86, 88 of the tape supports 25 62, 64 are oriented
per pendi cul ar to the | ongitudinal axis "L" of the tape 28. The '
strai ght outer edges 86, 88 maintain the tape 28 in a generally

-pl anar configuration as it passes past the generally planar end
‘face 66 of the transducer drum68. It will be 30 understood that it may
be desirable to maintain the WO 96/ 152

PCT/ US95/ 14702 19
' . elements, dimensions, materials or configurations

contained therein. All alternative modifications and

variations of the present invention which fall within

the spirit and broad scope of the appended claims are
5 covered. '




tape 28 in a generally planar configuration for engagenment with a
non- pl anar end face. (see Figs. 1 and 2). The tape support
62 ext endwaesss3z he end face 66 5 of the transducer druRFEYSEMI4OAML a
separation 90 is formed proxi mate the non-contact segnment 92 of the
transducer path 74. Tape support 64 is sized so that t he transducer
72 contacts the tape 28 at the read/ wite | ocation 94 of:the

transducer path 74. 10 As will be di sCusseﬂ mln:“llﬂ!mn th

Fi gures 11 and 12, the transducer drum 68 ha: |H“nmn 100
which is connected to a | ow pressure source (not * tshiow!). A Series of
| ow pressure distribution slots 102 in fluid connunlcatlon with the
center hole 100 15 are provided in th®#end face 66 to distribute the Iow
pressure condition proximate to the transducers 72 to enhance '

t ape-t o- head. cWe ayitaim: " Figure 5 is a schematic illustration of

t he theoreticgl qﬁ§| fggﬁgvfé%odﬁg%ii#gn 96a§£e¥@8 %Qgﬁ cﬁ

transducer path 74. e under
matter, a portﬁmﬂ&#triﬂgeaﬁétbd§e§rﬁpﬁﬂW&§r at aL#@B@dwrtﬁe geample, in

one enbodi MeNt e QAL &Qdéz_?ﬁeing moER bl €2£h eHECappariPEeHithCl 2

st andard quart 6, .35 t he uynused por,tion_re sents.
6. 0% 25 39991%‘9 Wégvﬂmh?%%é?% c ‘taRd RAssing, kb oug

gtiIizatlon_ofthheréangwrmtelzopeefeheemhrtﬁﬂdgéuhaving d rapedgaddedr um not |
| ntersect direg| tdgléé@nté‘ gd'% ePPESe side Qt Wi ARG AWFLLL DO3S' BhE tape

damage and wear _
proximate a corner of the cartridge, and a wrap pin ‘

adjacent to a second side of the read/write zone, the
10 apparatus comprising: :

a rotating transducer carrier with an end face
proximate the read/write zone, the transducer carrier
having an axis of rotation which forms an oblique
angle with the tape, defining a read/write location

15 adjacent to the wrap pin; and

at least one transducer for reading and writing
arcuate information tracks generally_latéraily across
the tape located on the end face of the rotating
transducer carrier so that the transducer traces a

20 substantially circular transducing path through the
read/write zone, the read/write location being located
at least 0.1" from the wrap pin.

- 2. The apparatus of claim 1 wherein a distance
between the read/write location and the wrap pin
25 comprises 0.1" to 0.4".

_ 3. The apparatus of claim 1 wherein the end face
comprises a conical surface.

\_
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t he transducers 72. 30 Since the end face 68 has a dlaneter Iarger
t han 6 of the tape 28, the angle [err] is less

180, and pref F{;’ etween 30-60. The gap 84 WO 96/ 155’&'5’"395’14702
.PCT/ US95/ 14702 20 ' bet ween t he
‘perineter of the end face 68 and the inner - surface 82 of the tape
support 64 is small so that the tape 28 recei ves nmaxi num support.

- P i | | lﬂ i o

alternate transducer drum 120 with a tape support ‘suffate or *
ridge 122 extendi ng above the datum of the §Hrface 128 of the end
face 124. Transducer nounting sl-ots 126

4. The apparatus of claim 1 wherein the at least
one transducer penetrates intq the tape surface by
less than about 0.0015".

5. The apparatus of claim 1 wherein the at least
5 one transducer extends between 0.0005" and 0.001"
above the end face.

6. 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

10 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

15 tape at the read/write 2zone;

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

20 ‘substantially circular transducing path through the
' -read/write zone with the axis of rotation

' ‘sorresponding substantially to the center of the
transducing path, the transducing path having a

read/write location; and _

25 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 by less  than about - 0.0015" along the
read/write 1location, the tape support system
30 comprising at least one tape support having a tape

heet Has Been Rep laced
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10 are provided along the tape support surface 122 for r et ai ni ng

transducers - (not shown). The transducers protrude above the surface
122 by | eSw0O®é1I8s32bout 0.0015" (0.0381 mm. Because PRE/USPHI470% | on
of the head is fixed rel ative [0 the surface 122, penetration 15

of the transducers into the tape : I n- good
head-t o-tape penetration over a | Hm m I m of the read/wite
| ocation of the transducer path. 122 may be planar,

curved or sone other ' suitable shape The support surface 122
rotates 20 with the transducers to provide a stable surface which
rides on the surface of the tape (not qumn). When the drum 120 is

rotating and the surface 122 is pushed into the plane of the tape,’
t ape tension causes ta e to.be.flatjte again t_the rface 122.
The 25  surf SUEPP¥ Pé"?f-&&i?o? Bgaged W ?1&? H‘sl ;?HRS/ wending i h o
coating to resgenewaanyanmatepaliyloacnoss Ithe - tapean atbolleastit &or use
with a 0.25" ( d SHHF ly is
approxi mat el y gbﬁgm‘ Wf %h%Sp'%?? n#)pp&zjge Wi Iah%%grl]:%\%xgoﬁ d&grret er of
0. 70" 30 (17.78 mm . Figure 7 is an alternate nodified
transducer drum 7  $RQ hppabaclstde dRdeh B RMEre ! IfHe ad SPegyt ends
Vo 96/ 155532 one transducer extends between 0 %-Igo%s'%/ 13703 ooir

above the end face.

8. An apparatus for engaging a magnetic tape with
a transducer at a read/write zone, the magnetic tape
being mountable in the apparatﬁsVWith'a longitudinal
10 axis passing through the read/write zone, the
apparatus comprising: S :
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
15 tape at the read/write zone; S '
at least one transducer for readlng and writing
arcuate information tracks generally laterally across
the tape located on the end- face of the rutatlng
‘transducer carrier so that the:transducer traces a
20 substantially-circﬁlar transducing'path.thfough the
,@ﬁ”ﬂd/write ‘zone with - the' .axis . of rotation
:fcarresponding -substantially. to the center of the
transducing path, the: transducing path having a
read/write location; and BT
25 - a -tape support system generally adjacent to the
read/write location for positzoning the tape so that
the at least one transducer penetrates into a tape
surface by less than about 0.0015" along the
read/ﬁrite location, the tape support = system
30 comprising at least one tape support having a tape

This Sheet Has Been R
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21 above a datum pl ane 156 of end face 158. Mounting slots 154

are provided for the transducers. I'n an enbodi nent for
0.25" (6.35 nOWIF2: ape, ' Jlﬁijiuiﬁ£3—452—%3~apprOXInaté“§ﬁ8£#§QMB

(19.81 nm wde, 5 and has an overall dianeter_of 0.56" (14.22

e | erie T ' o G

transducer drum 370 with an actlve tYapé sbpport 10 surface 372

integrally formed on the outer periphery of the end face 374. A
passi ve tape support arm 376 I's provided on one side of the drum 370
to lift the tape 28 out of contact with_the adjacent transducer

378. The transducers 378 engage the tape 28 é?ong a 15 read/ wite

Iocat:on 379, oppOE%;e the 8&%?#%% gagggsﬁ §Hﬁ%‘§gﬁ%t%afg137g Ttendi%? 28
may al so rest on t HMRRQFE e

The dat um of actl\mgénaralmypnambranlyaaereaﬁ the tape,sth;htapebeh@pomme
transducers 378 by'éhéfgﬁénﬂHGTﬁgthraiéﬂtogﬁtég 85888 PEkpenalliuiar to

configuration inproves
the 1ongitudina1 axis of the tape.

5 9. The apparatus of claim 8 wherein the at least
one transducer extends between 0.0005" and 0.001"
above the end face. '

_ 10. An'apparatus for engaging a magnetic tape
with a transducer at a read/write zone, the magnetic
10 ' 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
15 having an axis of rotation that forms an oblique angle
with 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
20 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
25  read/write location; and
a tape support system proximate to the read/write
zone for positioning the tape so that the at least one
tranéducer penetrates into a tape surface by less than
0.0015" along the read/write location, the tape
30 . support system compriéing a tape support on the end

_—_—

—_

* This Sheet Has Been

T .



head-to-tape contact near the physical edges of the tape 28 and

allows for nore consistent recording performance throughout the arc
of the tr NS5 across—the tape Figure 18 is an f an
25 al ternate transducer drun1380 with an’ active. tape suppor t

surface 384 integrally forned Hulullmlluu(lu eri phery of the end face
382. Transducers 386 are 11 ed nmounting slots 388 cut

into the periphery of the drum 380" The Slots 388 are deeper 30

than those shown in Figure 7 so that the transducers 386 can be _
| ocated further away fromthe passive tape support arm 390. WO
96/ 15532 PCT/ US95114702

22 Figure 8 illustrates a taﬁe support system conpri si ng

a tape SUpportffcgte:?t&&Zng alhaebes. &Qtﬁﬂeplane defined by the at

10

15

20

25

least one transducer for suppo_rtix_z_g the tape.

11. The apparatus 'o_f claim 10 wherein.the tape

support end face comprises a generally conical shape.

12. The apparatus of clairh 10 ‘wharein the at
least. one transducer extends between 0.0005" and
0.001" above the end face.

13. A méthod for engaging. a magnetic tape in a

.cartridge with a transducer at a_read_/write_ zone, the

cartridge being mountable in the apparatus with a
longitudinai axis of the magnetic ;tape passing through
the read/write zone, the cartridge having a tape
guide adjacent to a first side of '.th'e read/write zone
and a wrap pin adjacent to a second side of the
read/write zone, the method. comprising the steps of:

positioning a rotating transducer carrier with an
end face proximate the_;read/wr_itg_ zone, the transducer
carrier ‘having an axis of r_ol:_ation which forms an
oblique angle with the tape, defining a read/write

location adjacent to the wrap pin, and

providing 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 subs_tant;.ally-. -Ci:¢ﬂ=§¥ transducing path -

through the ' read/write. zone, the wrap pin being
located at least 0.1" from the read/write location.
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ouier shroud 70. The tape support platform 170 is I nt er posed bet ween
er drum 68. CQuter

the tape 28 aq& %@, nd face 66 of

tape support suP 2 172, 17 ' _tape transi t iRGIEE§a4702
176, 178 whi ch are per pendi cuﬂwm@.lmhﬂ@g! udi nal axis "L"

of the tape 28. The tape d 170 has a circular 10
transducer slot 180 which allows the transducers 72 to rotate freely
al ong the transducer path 74. A pair of i nner tape support surfaces
182, 184 are provided adj acent to the outer tape support surfaces
172, 174, respectively. A transducer opening 186 is | ocated 15
between the inner and outer tape support sur aces 172, 174, 182, 184.
‘The extensive tape support surfaces 1727 174, 182, 184 provide
enhanced nechani cal St | | t 2§ ar | t '
-transducers 70. 26’4' 26 hl%hlﬁé aﬂﬂsec&ﬁggg‘é .&P\ ?g%r#ec |0€1 \E/i\ng' ﬁapﬁee
-above embodi Retween hsheapeeadfiweite s dacatcon 7andndthe2 wrap pin
rai sed so that the dopfrigiegd ey Nalo @ngpoe the transducers 72 al ong
t he non-contact segnment 190 of t he transducer path 74.

Al ternatively, the transducer 25 drum 68 may be tipped relative to the
t ape support pl at f1e.MThé) niethisdi &f ecldim sadewhepein. theépead fade

| ower tape dge i de 96 3. _.a chani cal - stability to the

.tape support %|atfg¥W%f%iéE|# qﬂﬁical(¥¥f$§§ hderstood that the distance
. between the upper and 30 | ower. tape edge guides 196, 198 may be greater
than _ the width of jigherhaPfiethBYCYE c14inSWHECELh CLAE 20 EEast one

transducer penetrates into the tape surface by less
than about 0.0015".

17. The method of claim 13 wherein the at least

10 one transducer extends between 0.0005" and 0.001"
above the
end face.

18. An arcuate scanning tape'drive comprising:
a loading mechanism for receiving a container
15 holding a magnetic tape and for positioning the
magnetic tape at a fecording location, the container
having a tape guide proximate a corner of the
container and adjacent to a first side of a read/write
zone, and a wrap pin adjacent to a second side of the
20 = read/write zone;
| transport means for transporting the magnetic
tape longitudinally past the read/write zone;
a rotating transducer carrier with an end face
proximate the read/write zone, the transducer carrier
25 1having an axis of rotation which forms an oblique
angle with the tape, defining a read/write location
adjacent to the wrap pin; and

R
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t he upper and | ower guides 196, 198 may actually gui de WO 96/ 15532

PCT/ US95/ 14702 23 t he tape 28.
As will beygbgfdsssedi n greater detail ____belaw, a cent er poplugosiitos S i
provi ded for transmtting a reduced pressure condition to the tape 28

to enhance cont act bet wemll“rmluaIHEMEﬂus 72 and the tape 28 at 5
the read/wite location 194 of ath 74. The tape
support platform 170 provi des mére® * " mechani cal stability to the tape
28, allows for higher pressures between the transducers 72 and the

t ape 28, i ncreases the signal strength by providing good 10

head-t o-tape contact across substantiall the full wi dth of the tape:
28, is less sensitive to transducer 6penetration differences that

occur during mass roducti on, rovides ta edge gui des, that ma
J at 1é%st one transéhggr for reaagng gnd? dﬁi y

arcuate-information_tracks generally laterally across
the tape located on the end face of the rotating
transducer carrier so that the transducer traces a

5  substantially circular transducing path through the
réad/write zone, the read/write location being located
at least 0.1" from the wrap pin.

This Sheet Has Been Rep
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reduce vertical movement and the need to servo the 15 rotary head

t ransducer. Figure 9 illustrates a tape 200 retained ip. a
cartri dge 20WP81¥Aagement with a rotary head transducgﬁrﬂjs?ﬂlqﬁ S
al ternate enbodi nent, a tape gui de 204 and wrap pin 206 are attached
to the 20 cartridge 202 on opposite siqes of the read/wite zone
208. The tape guide 204 and wap pin édé do not rotate. As di scussed
above, the tape supports 204, 206 may be curved or contoured to flex
the tape into a shape that is conplenentary to the end face of a 25
rotary transducer (not shomn).§4Fi?ﬁre O illustpages a chanfered
t ape gui de 210 and m&ﬂp piﬂ2 1 Jprved ce fagr portions 214, 216
and strai ght edge orti 184 220/ In e odi nent, the contour
of the tape guide 20471 s| ¢ - o440. 005" 30 (0.127
mm) at the center of e gui d¢ 2oz N J/ 2l r enbodi ment, the
tape guide 210 has a chagfer | ext endi #§-0. 0151 |(0.3%L M) fromthe top
and the WO 96/ 1 ~24
- PCT/ US95/ 14702 y
32/ —~—40
FIG. 1

2
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24 bottom fl anges, and has a depth of cut of 0.005" (0.127 mm
at the center of the guide. o However, the tape edges nay be
damaged if t NéO96/15532 t ape gui des 204, 210 are tapered because W%ﬁ@’“@ge
5 strain induced in the tape due to the pre-shaping of the tape in
conbination with the wap angle of nore ' than 90[err] around the tape
gui des 204, 210. I n particu@dﬂf the tape guides 204, 210 inpose
- conmpound curves on the tape 200, whi.ch accel erates tape wear. 10

: On the other hand, the small wap angle around the wrap pins 206,

- 212 causes significantly | ess tape wear . Fi gure 15
illustrates an enbodinment in which a - tape guide 222 has straight
edges 224. A wap pin 226 15 with a curvilinear or chanfered shape is
provi ded for flexing the tape 200. The advantage of the contoured
wrap pin 226 is that the small wap angle at thé pin’ 226 m nim zes

- tape strain. Figure 22 illustrates an enbodinent wth a 20
-nonrotating asynmetrical tape guide 410. The tape gui de 410 has a

. straight edge 412 for the majority of the wap angle to mninmze tape
' strain and a curvilingar edge 414 adjacent to the read/wite zone
208 to cup or pre-shape the ttage 200 to achi eve '

70
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25 i nproved coupling with the end face of a rotary transducer (not

shown). A symmetrical wap pin 416 may be used.with the asymmetrical
t ape gui de 41WO96/15532 Figure 26 illustrates a ri ght-handeo"ﬁ"v 14799
enbodi ment wherein the yaw of a transducer drum460 is 30  tipped (see
also Figure 3) so that a read/wite. 3/14 l ocation 462 is defined

approxi mately a di stance "d" froma wap WO 96/ 15532

PCT/ US95/ 14702 25 pi ns 464 on
~a tape cartridge 468. The distance "d" is approxi mately between 0. 1"
and 0.4". " If the yaw of the transducer drum 460 is reversed

so that the read/wite location 462 is adjacent to the 5 t ape gui de

472, the tape wap angle forned between the

126
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corner tape guide 472 and end face 474 increase rapidly. There is a
limted range of tape wap angle for achieving good transducer 466 to
t ape 470 WOREISB2ng. The configuration shown in Fi gure 2BCTYS95/14702
permts transducers 466 to penetrate nore deeply into the tape 4.70
~for inproved transducer-to-tape interfﬁﬁg ' and greater tolerance to
manuf acturing variations. - Addi ti fly, noving the read/wite
-l ocation 462 further fromthe tape guide 472 presents a greater 15
span of tape 470 to couple with the transducer drum 460, thereby
m ni m zing the inpact of axial runout of t he drum 460. Ri ght - hand
tribology is preferably conbined with a curved, conical or spherical
end face 474 on the transducer drum 460 (see also Figures 1 and 20
2) . It will be understood that if the span "d" ~ between the
read/ wite |l ocation and the wap pin exceeds 0.5", additional
penetration into the tape pl ane may be required, which can cause the
‘tape to -wrap around the inactive side of the transducer drum 25
"Figure 23 illustrates a cartridge 420 in which a tape support pad 422
"is located behind the tape 200 in the read/wite zone 208. The tape
support pad 422 may optionally include a curved slot- 424
corresponding to the path traversed by the transducer along the 30
read/ wite |ocation. Qusducer heads may protrude into
t he curved slot 424, so K /EQQﬂﬂlaps around the transducer
heads. The tape

152
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WD 96/ 15532 PCT/ US95/ 14702

26 support pad 422 may be constructed of a conpliant

materi als, suniowussar exanple felt or sone other fi br ouPGREIFI4102

: Alternatively, the pad 422 may be constructed of a rigid material,

- such as for exanple 5 pl astic. A tape cartridge may be
‘registered to a tape drive by en§dd#ng the base plate of the
cartridge with mechani cal stops on the tape drive. Figures 24 and 25
illustrate an alternate tape registration system 430 10 for registering
a tape cartridge 432 with a rotary head transducer assenbly 322 (see
Fi gure 16). A regi stration arm 434, preferably nounted to the
~nmounting flange 320 (see Figure 16), engages a | ower fl ange 436 on a

t ape gui de 438. Mounting the 15 regi stration arm 434 on the -nounting
flange 320 '

70
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m nimzes tol erance buil d-up between the tape guide 438 and the
transducer assenbly 322. Alternatively, t he registration arm
434 may be nmoWQSHASSE any suitable 20 surface proxi mate the BOHEIN147924
~transducer assenbly 322. A distal end 440 of the

regi stration armhas a curved or Zggred surface 442 which permts
snoot h engagenent and disengagenﬁ with the | ower flange 436 25
on the cartridge 432. The end face 444 al so has a vertically
oriented V-shaped or curved contour 452 whi ch approxi mates the
circular profile of the flange 436. As is shown in Figure 25, end
face 444 of the regi stration arm 434 does not extend past the flange
30 436 far enough to contact a tape 446, so that novenent of the

tape 446 in the cartridge 432 is not interrupted. It 0d be
understood that the end face WO 96/ 15532 '
\ 200

~ PCT/ US95/ 14702 FIG. 9

\\\\ «
Y
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27 444 of the registration arm 434 may be configured to engage

with top flange 450, or both flanges 436, 450 si mul t aneousl y. The
regi strati on WOSK/EA2 430 is engaged by sliding the cartPCHYSSAIZ2
.into aloading 5 mechani sm (see Figure 16). The | oadi ng nmechani sm
‘opens the tape cover 448 to expose the tape 446. Upon conpl ete
I nsertion, the |ower flange 436 of the { g gui de 438 nechanical ly
‘engages with the surface 442.. Figure 11 is a sectional view of a
rotary head 10 transducer 230 having a center hole 232 in fluid
comuni cation with a transducer drumair vent 234 | eading into-a
chanber 236. An outer shroud air hole 238 is provided for rel easing
‘pressure buildup in the chanber 236. Seals 240 are~@3fced between the
‘inside 15 surface of the outer shroud 242 and the tpyansducer drum
244. Bl ades 246 are attached to thgyutside Syr f Eq?cﬁ 240e
rtransducer drum 244 to draw air thrpugh 23 &M gr nhol g 23 é@gording
to the arrows 248. a S _ S a stator
to 20 creat e sub- aj ZZRTOSSIT LN g _ | _—244e end
face 258 and the tape [(not (N : ' ‘ /@9 12, | ow
pressure distribution] _ TN (g end 1ace T O LAEEIR T | ow
t hrough the cenfler hole PB2 so that ff ke sub-anbi ent]|pr 8sste-25
occurs adjacent to thgrransgok . =~

- NPT VN W\ 248

ANNANANRNNRNNY SR ~-258

| \aie  Logs \ow
FIG. 11
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Figure 12 illustrates an alternate tape. support pl at f orm 250 whi ch

substantially covers the end face 258 of the transducer drum (not
shown) . Si nceWOHs/15533 face 258 is substantially encl osed R4S 1479pe
support 30 pl atform 250, the reduced pressure condition is
concentrated generally proximte the tr%t)ﬁucer openi ng 254.
Consequently, the tape 28 is drawn to WO 96/ 15532

PCT/ US95/ 14702 28 the opening
254 for inproved engagenent with the passi ng transducers 72.

Figure 21 is an end view of another alternative . tape support platform
400 which substantially covers 5 the end face of the transducer drum
(not shown). A center hole 404 and | ow pressure distribution slot
406 :

FI6. 14
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proxi mate the transducer opening 408 are cut into the t ape support
surface 402 of the tape support platform 400. The | ow pressure

condi tion dr aseD edmss32ape 28 10 agai nst the tape support surfBEHUSSA4703
enhance engagenent of the transducer 72 with the tape 28 at * the
transducer openi ng 408. : Figure 13 is a sectional view of an
alternate rotary transducer drum®A# i n which a transducer plate 15
272 has a plurality of air holes 274 connected to an air gap 276 for
drawing air 278 fromthe end face 272 out through the air gap 276.
Figure 14 is an end view - of the transducer plate 272 contai ni ng eight
transducers 280 and a plurality of air holes 274 20 adj acent thereto.
Wi |l e the above enbodi ments di scl ose vari ous guantities of
transducers, it should be understood t hat the nunber of transducers
in the exenplary enbodi nents in no way limts the scope of

the 25 I nventi on. O her nodifications- of the inYEBLyon wi ||
be apparent to those skilled in the art in view of the

foregoi ng descriptions. These descriptions are o ENn(e L~ 0 ly to
. provide specific exanples of 30 enbodi nents  whj P dyscl ose
the present I nvention. Accordingly, the ' | | pAted

to the described enbodi nents or to the use spleChf|i

/
/
?u\ _ / // 200
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29 el enents, dinensions, materials or configurations cont ai ned
therein. Al wmm i ve nodi f i cati ons and vari ations of ?%U%S@g@ﬁt

i nvention which fall within the spirit and broad scope of the appended
clainms are 5 covered. VE; gl M

72

// i //

FIG. 17
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1. An apparatus for engaging a magnetic tape in a cartridge with a
transducer at a read/wite zone, the cartridge being nountable in the
appar atus wi t Wwoed/1ss3p t udi nal axis of the magnetic tape passi ngPEHUSISYATORhe
read/ wite zone, the cartridge having a tape guide adjacent to a first side:
of the read/wite zone and proxi mate a _corner of the cartridge, and a wap
pi n adjacent to a second side of the rdddAfrite zone, the apparatus
“conpri sing: a rotating transducer carrier with an end face proxi mate
the read/wite zone, the transducer carrier having an axis of rotation
which fornms an oblique angle with the tape, defining a read/wite |ocation
adj acent to the wap pin; and at | east one transducer for reading
and writing arcuate information tracks generally laterally across the tape
| ocated on the end face of the rotating transducer carrier so that the
transducer traces a substantggd4y circul ar ﬁansducing pat h through the
read/wite zone, the read/wite Y ocation Peing located at [east 0.1" from
the wrap pin. 2. The ahgs 1 wherein a distance
between the read/wite |ocation .1" to 0.4".

n the end face

of claim1l

3. The apparatus of clain1§gghe ¢t 1 ses a coni cal
a
pe surface by | &

surface. 4. The r. ein the at | east one

transducer penetrates into the t 4 than about 0.0015".
ereln the at | east OnNe€ |t ransducer extends

bet ween 0. 0005" and 0. 001" abdve the end face.

5. The apparatus of claim1

FI6. 19
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6. An apparatus for engaging a nmagnetic tape with a transducer at a
read/ wite zone, the nagnetic tape being nountable in the apparatus with a
| ongi t udi nalywgwghssaassi ng through the read/wite zone, the apﬁglr 14702
conpri si ng: 31 a
rotating transducer carrier wwth an end face proximate the read/ wite zone,
the transducer carrier having an axi st%f14 ot ati on whi ch passes t hrough the
tape at the read/wite zone; at | east one transducer for reading
and witing arcuate information tracks generally laterally across the tape
| ocated on the end face of the rotating transducer carrier so that the
transducer traces a substantially circular transducing path through the
read/ wite zone with the axis of rotation correspondi ng substantially to
the center of the transducing path, the transduci ng path having a
read/ wite | ocation; and a tape support system generally adjacent
to the read/wite location for positioning the tape so that the at | east

. one transducer penetrates into a tape surface by less than about 0.0015" -
along the read/wite |location, the tape em conprising at |east
one tape support having a tape suppodrt surfack engaged with the tape and
extending generally laterally ac > c462 a portion of the
t ape support surface being cu

e, apparatus of claim®6
wherein the at | gast one fT1a ZRN10. 0005™—and -0. 001"
above the end face. 408 —
404
72—
406 28

464

FIG. 26
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8. An apparatus for engaging a magnetic tape with a transducer at a
read/ wite zone, the nagnetic tape being nountable in the apparatus with a

| ongi tudi nal w6 gs18€8Si Nng t hrough the read/ wite zone, the apparcHUs»si14702

conpri si ng: a rotating transducer carrier with an end face -
proxi mate the read/wite zone, the transducer carrier having an axis of
rotati on whi ch passes through the tapeld’/l#he read/wite zone; at

| east one transducer for reading and witing arcuate information tracks
generally laterally 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 transducing path, the
transduci ng path having a read/wite |location; and a tapg~ssupport
system general |y adjacent to the read/wite | ocation for positloning the

tape so that the at | east one transducer penetrates i o’»l: rface by
| ess t han about /] 32

0.0015" along the read/wite | ocation, the LapesSkrpPo gAlst em coftpri si ng
at | east one tape support having a tape [ -5 xd afth the
tape and extending generally laterall
surface having strai ght outer edges
of the tape. Y~ 9. The app@
transducer extendyQRetween
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0. 0005" and 0.001" above the end face. : 10. An apparatus for
engagi ng a nagnetic tape with a transducer at a read/wite zone, the
magnet i ¢ t apewp@snss3zount abl e in the apparatus with a | ongi t udiP6ATUSaN14702
passi ng through the read/wite zone, the apparatus conpri sing: a
rotating transducer carrier wwth an end_face proximate the read/ wite zone,
the transducer carrier having an axis ot4fdtation that forns an obl i que
angle with the tape at the read/wite zone; at | east one transducer
for reading and witing 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/wite zone with the axis of rotation correspondi ng
substantially to the center of the transducing path, the transducing path
having a read/wite |ocation; and a tape support system proximate to
the read/ wite zone for position d tape so that the at | east one
transducer penetrates into
read/ wite | ocation, the taf =
the end face extending east one

transducer for suppFiA » $ of claim 10
wherein-the tape supfs shape.
12. The apparatus of east one transducogr extends

bet ween 0. 0005" and

448 e 42
' 777777
11T 438
? 444 :
_ ||.
G
i1 i 446
-
»
442 436

FIG. 25
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33 . ~13. A nmethod for engaging a nagnetic tape in a cartridge with a
transducer at a read/wite zone, the cartridge bein i e

apparatus with a |ongitudinal axis of t heggragneti c tape passi ough the
read/ wite zone, the cartridge having a tape gui deummﬁh“i‘\m“} \rst si de
[

of the read/wite zone and a wap pin adjacent to = t he
read/ wite zone, the method conprising the steps of " ~ positioning a
rotating trage@iIicaMcarrier with an end face proximate the read/wite zone,

the transducer carrier having an axis of rotation which, for, an qblique
angle with the tdpdn MW%%’T@BW aimagaeticiaps 1%"%3}%8%&‘5"( Hwﬁw&%ﬁﬁ

pi n; and | di . : ' bt iHag
arcuate i nf'%ﬁ%%ﬁ’ gﬁéﬂg‘%"?}g‘% y Tat fg?lgﬁm?;a} _ crtgés){ém?ﬁgg? %gleﬁlﬁgg,g% ké)fjthgn
the end fac Qn@hetid’céﬁvd pissig thepuigh dieaeadiweritecone, ithe castridgb havinga tapeguiddadjacent
traces a substantia I¥ circul ar transguci ng path thrfﬂgh th&grea /wite,
zone, the wtap fimt sidpef the reaswritazone and peaximate a cOMSROF Hie RROERE, ARG @ Wrap pin

| ocati on. . ' ' ksL-ance bet ween
t he read/ w iaflgc?;rgégtai]sg%ong%? “{%ﬁ %&gpr{% g%%gﬁpa%i a‘@@?&@ils%pﬂnlp gh%.éﬂ" :
15. The met hod ofa gdtating fransdaceradaniérhwitie anl ehd fequoximatzethe acadfwriteatone, the

surface. 16. The method, of clai mwherein the at | east on
transducer peanseucer éémehfl@“ﬂ&é“taﬁlﬁé’fﬂﬁaf‘%év}??j‘ 11%833%*“[‘ Rhfaus eW.ﬂE)gTS"aPe’

defining a read/write location adjacent to the wrap pin; and

at least one transducer for reading and writing arcuate information tracks generally
lateraIl§r 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, the

read/write location being located at least 0.1" from the wrap pin.

2. The apparatus of claim 1 wherein a distance between the read/write location and

the wrap pin comprises 0.1" to 0.4".
3. The apparatus of claim 1 wherein the end face comprises a conical surface.

4. The apparatus of claim 1 wherein the at least one transducer penetrates into the tape
surface by less than about 0.0015".

5. The apparatus of claim 1 wherein the at least one transducer extends between

0.0005" and 0.001" above the end face.

6. 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:

- : - "'"kEP;LACEMnW SE .
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17. The nethod of claim 13 wherein the at |east one {r nﬂlmﬂm '
bet weeri 0. 0005" and 0,001" above the end face. ﬂm rmml .
scanni ng tape drive conprising: a hpadi ng nechanksmtor mecéivi‘ng a
contai ner hol ding. a magnetic tape and for positioning the magnetic tape at
a recording | ocat i @8tatinB Qransdiicet EftieWith 38l eAdfAdEprOXinthEe RlePehdrRiite Borfe HRET
of the container and adjacent to _a first side of a read/wite zone, ah. a
wrap pi n. adj Eansducer eargershayingcnaxiseof gotation whish passes theougirtbe tape at the read/write
34 traasport means for transporting the magnetic tape

| ongi t udi nal#y past the read/wite egoneéaagi o arot atoalag;ransducer
carrier with an egdeistofie BFafsdub@ifer feadin Witting Brcti@feSnforiigtidn RaLkd ﬁ’%ﬁ'
carrier having an axis.of rotation whi c% forns %n qgﬁique a_ngr{e.vmg t g
t ape, defi nilatgrally perasy the taps located orothe 24 face of theaotating twassdupérrearriendo that the

f i n d iti, te inf t.ion tracks
Gener a |y | TRISRNGES HaEe A Shbe A 3ioitat raisticid ot Sekh teasuriecone vt ng
transducer Ceherax@y ofSr@tdtion cotid§pdntiB SHbasftially 36 B ébn?éi‘gafttﬁé‘{r géc’igg :;Jéfrf]),ut)l'%ir ng

transduci ng path through the read/wite zone, the read/wite
| ocated at |tsansdudng path haying hecagyriteJocation; 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 by less than about
0.0015" 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 the tape support surface being curved.

7. The apparatus of claim 6 wherein the at least one transducer extends between
0.0005" and 0.001" above the end face.

8. 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/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 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 by less than about
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\?f\? 96/"15'582 14. The nmethod of claim 13 wherei EC;-/ 3?95/ 14@&&‘““’\“}5\‘“@%

the read/wite location and the wap pingy corrprls
15. The method of claim 13 wherein the end face : corrprl ses a coni cal

surf ace. 0.0015" along t}&@eadﬂi)ﬂtefl&&diﬁﬂ, ok té‘ﬂeadugpdﬁ' st?én'i‘ c&rﬂ&nsﬁg iﬁé&i ofié'pe

transducer penetr at es into the tape surface han about

0. 0015". support having a tape Jupportsutiane engaged with @tanh endeextemdmg generallydaterally
across the tape, the tape support surface having straight outer edges perpendicular to the

longitudinal axis of the tape.

9. The apparatus of claim 8 wherein the at least one transducer extends between
0.0005" and 0.001" above the end face.

10. 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 that forms an oblique angle with 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 substantially to the center of the transducing path, the
transducing path having a read/write location; and |

a tape support system pro:dmate to the read/write zone for positioning the tape so that
the at least one transducer penetrates into a tape surface by less than 0.0015" 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.

11. The apparatus of claim 10 wherein the tape support end face comprises a generally

conical shape.

12. The apparatus of claim 10 wherem the at least one transducer extends between
0 0005" and 0.001" above the end face.
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10 one transducer extends between 0.0005" and 0.;001" above the-

end face. 18. An arcuate scanni ng tape (fﬂl i I '
a | oadi ng nechani smfor receiving a contagger 15 Iﬂﬂruﬂﬂ]mmu M“l: t ape
and for positioning the magnetic tape at a recor'difig Fochtidn,* the

cont ai ner hey/i Adnéhbd st dighgifig A RAgNEAS Bapd i @' ARKIdRE WifhCa transducer at a
contai ner and adjacent to a first side of a read/wite zone, and a

wrap pi n adjmed/write zone, theecantnidges being roéuntsble it the apparatisy/ with 4 ongitudinal axis of the
transport neans f.or transpqgrting, the netic ., tape | ongitudinall
bact “Ehe. r ocutmeic 2pg prsang tirolghine Radlfate sone tg carride HRtins Sddhe giade Hhachat
end face ﬁ??t%iﬂ B rbdiPwiita 28/ ind aSvrdf P adfabliht tS 2 860dHE Side SR fHe! rédd/writ
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t ape, defi ni zapeatheesetliod ¢aneprismgahe steps of: adj acent to the wap pin; and
WO 96/ 15532 e s . . -PCT/ US95%/ 14702 .

positioning a rotating transducer carrier with an end face proximate the read/write
zone, the transducer carrier having an axis of rotation which forms an oblique angle with the
tape, defining a read/write location adjacent to the wrap pin; and _

providing 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, the wrap pin being located at least 0.1" from the read/write location.

14. The method of claim 13 wherein a distance between the read/write location and

the wrap pin comprises 0.1" to 0.4".
15. The method of claim 13 wherein the end face comprises a conical surface.

| 16. The method of claim wherein the at least one transducer penetrates into the tape
surface by less than about 0.0015".

17. The method of claim 13 wherein the at least one transducer extends between
0.0005" and 0.001" above the

end face.

18. 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, the container having a tape guide
p.roximate a corner of the container and adjacent to a first side of a read/write zone, and a

wrap pin adjacent to a second side of the read/write zdne;
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traces a 5 substantially circular transducing path through the
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fromthe wap pin.
zone;

a rotating transducer carrier with an end face proximate the read/write zone, the
transducer carrier having an axis of rotation which forms an oblique angle with the tape,
defining a read/write location adjacent to the wrap pin; and

at least one transducer for reading and writing arcuate information tracks generally
latéraﬂy 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, the

read/write location being located at least 0.1" from the wrap pin.
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