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OPTICAL TAPE CARTRIDGE

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims priority from U.S. Patent Application Serial No.:
08/268,992 filed June 30, 1994, -

BACKGROUND

This invention relates to a tape cartridge, and more particularly, to an optical tape
cartridge. ' '

Much attention has been focused on storage on optical disks. This attention
follows the invention of the LaserDisk by David Paul Gregg. As optical disk recording
technology has matured, optical disk storage has become commonplace in the
consumer market. For example, motion pictures are stored on LaserDisc, and
photographs, data and music are stored -on Compact Disc. indeed, Compact Discs have
replaced paper as the storage medium of choice for bulky manuals.

While optical disks are the predominant optical storage medium, another optical
media, optical tape, has a greater storage capacity. Because of its greater storage
capacity, optical tape is a more suitable medium than optical disks for certain storage
applications, such as recording and playing programs for ‘High Definition Television
(HDTV). |

One disadvantage of optical tape is its greater sensitivity to errors caused by
dust, smoke or other minute part|cles, adhering to the tape and obscuring the reading

beam With an optical disk, the recordlng layer contains indicia having widths of about



phot ographs, data and nusic are stored on Conpact Disc. |ndeed, Conpact
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arpot her optical nedia, optical tape, has a greater storage capacity.
Because of its greater storage capacity, optical tape is a nore suitable
medi um t han optical disks for certain storage applications, such as
recordi ng and playing prograns for High Definition Television (HDTV). One
‘di sadvant age of optical tape is its greater sensitivity to errors caused by
dust, snmoke or other mnute particles adhering to the tape and obscuring
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dust, smoke or other minute particles, adhering to the tape and obscuring the reading
beam. With an optical disk, the recording layer contains indicia having widths of about
0.5 micrometers, recorded at a pitch of about 1.5 micrometers. Dust particles are
- ' fypically about 1 micrometer in diameter. Were dust particles in direct contact with the
récording layer, the dust particles would likely obécure the underlying.indicia. In part
“for this reason, the recording layer is covered by a transparent protective layer that is
relatively thick (e.g., 1 to 2 millimeter). Assuming the read or write laser beam has a
- numericél aperture of about 0.5, the diameter of the beah at the surface of the
protective layer would be about 1 millimeter, much larger than the diameter of a typical
dust particle.
Unlike an optical disk, an optical tape needs to be thin to be flexible and achieve
higher storage density. The optical tape.recording layer typically contains indicia that
-are as small or smaller than those of optical disks. Typical optical tapes are about 25
micrometers thick, including the thickness of the protective layer covering the recording
layer. The optical tape protective layer is typicaily only about 2 to 10 micrometers
thick, about 500 to 100 times thinner than that of the optical disk, and therefore much
more vulnerable to dust obscuring the indicia in the recording layer.
One approach to dealing with dust and other particles is disclosed in U.S. Patent
No. 5,272,689, issued to Tsujioka et al. This patent teaches an optical pickup that
includes a transparent contact member that contacts the protective surface of the
optical tape, sweeping dust particles away from the path of the beam. The contact
member is in the optical path of the beam. Provision is made to adjust the focus of the
~ objective lens to compensate for shortening of the optical path caused by wear of the
. contact memBer.
Another approach to the problem of dust obscuring the optical tape is disclosed
by U.S. Patent No. 5,215,808, issued to Barnard. This patent teaches providing a
small bubble of fluid (e.g., gas or liquid) trappéd between the recording surface and the
protective surface. During recording or playing, the trapped bubble displaces dust
particles out of the focus zone of the read/write beam. As the tape moves, the trapped

bubble is held in place under the read/write beam.
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2 One di'sadvantage of optical tape is its greater sensitivity to errors
causged by dust, snoke or other mnute particles, adhering to the tape and
obscuring the reading beam Wth an optical disk, the recording |ayer
cdntains indicia having widths of about 0.5 microneters, recorded at a
pitch of about 1.5 mcronmeters. Dust particles are typically about 1

m crometer in dianmeter. Were dust particles in direct contact wth the
recording |layer, the dust particles wuld |ikely obscure the underlying
indicia. In part for this reason, the recording |layer is covered by a
transparent protective layer that is relatively thick (e.g., 1to 2

mllimeter). Assthemgprbsch tatheoprobient of daseandeterminute partielesdslsiraggitbur e
of about 0.5, the djaneter, of the beam at the surface of the Erot ective

| ayer wolioYsBahs spticahtapel inidsealed CATEASPayS: Ratam Now?.§14n828 to Beagjean

typical giscloses a hermetically sealed cassette containing a recording tape. The cassette is
filled with an inert low pressure gas which does not react chemically with the surface
of the tape or with the surface of a tape guide means.

Sealing the cartridge, however, presents the difficulty of conveying mechanical
motion to moving parts located within the sealed cartridge. One solution to this
difficulty is taught by' U.S. Patent No. 5,077,724 to David Paul Gregg. This patent
discloses a sealed optical tape cassette in which an optical tape is pulled across a
mobile recording bridge situated behind a transparent window. The bridge is operated
upon by a pair of sealed internal/external pins to control tape tilt, focus and tracking of
a light beam from a spinning optical head in a recorder/player to a desired point on the
optical tape. |

There is therefore a need for an improved optical tape cartridge that is low cost,

reliable, and suitable for storing HDTV recordings.

SUMMARY OF THE INVENTION

An optical tape cartridge is disclosed that is suitable for playing by an optical
tape player. The tape player provides the cartridge with a voltage supply capable of
supplying the optical tape with a relatively high voltage. The tape cartridge includes a
sealed cartridge housing and first and second tape reels that are disposed within and
freely rotatable in either direction within the housing. The reels act as tape supply and
tape take up reels. Also included in the cartridge is an optical tape that has a first
surface on an optically recordable side. The tape is wound on and couples the two
reels with a tape segment. The tape segment is positioned with the optically recordable
side facing outwardly from each of the reels. The tape includes a conductive layer that
extends substantially the length of the optical tape. The conductive layer is grounded
at least one end. The housing includes a sealed window positioned on a housing
surface that is located across a portign of the tape segment. The window allows
optical reading from the segment of optical tape. A conductive guide guides the tape

segment past the window. To guide the tape segment in this manner, the guide has



dust particle. Unlike an optical disk, an optical tape needs to be thin to
be fl.exi bl e and achi eve hi gher storage density. The optical tape recording
Iayer typically contains indicia that are as small or smaller than those of
optical disks. Typical optical tapes are about 25 micronmeters thick,

I ncluding the thickness of the protective |ayer covering the recording

| ayer. The optical tape protective layer is typically only about 2 to 1 0
m cronmeters thick, about 500 to 100 t% nmes thinner than that of the optical
di sk, and therefore nuch nore vulnerable to dust obscuring the indiciain
the recording | ayer. One approach to dealing with dust and other particles
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window by electrostatically attracting the grounded conductive layer of the tape

segment towards the conductive guide.

BRIEF DESCRIPTION OF THE DRAWINGS
Flgure 1 is an isometric drawing of a VISTATAPE (TM) optlcal tape cartridge or
) paquette embodying the present invention.

Figure 2'is a cross-sectional plan view of the optical tape paquette of figure 1,
taken in the direction of arrows 2-2. . _

Figure 3 is a diagram of the layers that form the optical tape in the paquette of
figure 1.

Figure 4 is a diagram of the leader of each end of the optical tape of figure 3,
showing how the conductive reflective layer is exposed.

Figure 5 is a diagram of a plan view of the supply and take up reels of the
paquette of figure 1.

' Figure 6 is a diagram of a front view of the reels of figure 5.

Figure 7 is a block diagram of the player electronics of an optical tape paquette
player suitable for playing the paquette of figure 1.

Figure 8 is a diagram of a portion of optical tape in motion through the paquette
of figure 1, the tape moving at a speed typical for “play™ mode.

Figure 9 is a diagram of a portion of optical tape in motion through the paquette
of figure 1, the tape h’\oving at a speed typical for "rewind" or "fast forward" modes.

Figure 10 is a simplified diagram of the forces acting on the tape, and on the
supply and take up reels of the paquette of figure 1. '

Figu.re 11 is a cross sectiohal plan view of an alternate embodiment of the
VISTATAPE (TM) paquette of figure 1, in which a sing'le high voltage is imparted to the
conductive guide.

Figure 12 is a cross sectional view of a section of conductive guide.

Figure 13 is a cross sectional plan view of the conductive guide of figure 12,



menber i$ in the optical path of the beam Provision is nmade to adjust the
focus.of the objective |lens to. conpensate for shortening of the optical

pat h "¢aused by wear of the contact nenber. Another approach to the problem
of>dust obscuring the optical tape is disclosed by U S. Patent No.
5,215,808, issued to Barnard. This patent teaches providing a small bubble
of fluid (e.g., gas or liquid) trapped between the recording surface and
the protective surface. During recorddng or playing, the trapped bubble

di spl aces dust particles out of the focus zone of the read/ wite beam As
the tape noves, the trapped bubble is held in place under the read/wite
beam taken in the direction of arrows 12.

Figure 14 is a partial side view of a reel and the mechanism for driving the reel.

Figure 15 is a cross sectional side view of the magnetic base plate of figure 14
taken in the direction of arrows 15.

Figure 16 is a cross sectional side view of the magnetic spindle of figure 14,
taken in the direction of arrows 16.

Figure 17 is a partial cross sectional side view of the aperture window and
conductive guide.

Figures 18 through 20 are alternative embodiments of the VISTATAPE Paquette

of figure 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
First Embodiment

Referring now to figure 1, there is shown an isometric view of a first preferred
embodiment of a VISTATAPE (TM) optical tape cartridge or paquette 10 embodying the
present invention. VISTATAPE (TM) paquette 10 is geherally rectangular ih shape,

"preferably about the same shape and size as audio or VHS video tape cartridge,
depending upon the application. VISTATAPE (TM) paquette 10 includes a circular
cylindrical aperture 11 into which a helical scan head (not shown) of an optical tape
player (ndt shown) can be inserted. The wall 13 of aperture 11 includes a window
portion 15 that is transparent to Iig'ht'. Window portion 15 provides the helical scan
head optical access to optiéal tape or fillet 12. Moreover, window portion 15 facilitates
vertical edge registration of tape or fillet 12, as discussed further herein.

Referring now to figures 2, 3 and 7, in figure 2 there is shown a cross-sectional
plan view of VISTATAPE (TM) paquette 10. VISTATAPE {TM) paquette 10 contains
a predetermined length of suitable optical tape or fillet 12. Preferably optical tape or
fillet 12 is of length and width proportional to the recorded information. Lengths may
be in the order of 10 to 100 meters, and widths in the order of 19 to 4 millimeters,
respectively. Of course, other lengths and widths of tape or fillet 12 can be employed,
with the dimensions of VISTATAPE (TM) paquette 10 scaled accordingly.

in figure 3 there is shown an illustrative drawing, not to scale, of a preferred



3 Anot her approach to the problem of dust and other mnute particles is
sinply to house the optical tape in a sealed cartridge. U S. Patent No.
4,814,925 to Beauj ean discloses a hernetically seal ed cassette containing a
recording tape. The cassette is filled with an inert |ow pressure gas which
does not react chemcally with the surface of the tape or with the surface
of a tape guide neans. Sealing the cartridge, however,. presents the
difficulty of conveying nechanical nmodion to noving parts |ocated within
the sealed cartridge. One solution to this difficulty is taught by U S
Patent No. 5,077,724 to David Paul G egg. This patent discloses a seal ed

optical tepRtartRel be thfe Wi fdletan.optrefbblyafpel 6r Ml a0 RelRRS AvdPijde

recording bridge situated behind a transparent w ndow. The bridge is
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tilt, f 0Cyg, ?ﬁﬁjsﬁcfiﬁ& I%'ygp ZQT The total thickness of these five layers is preferably between
10 and 75 micrometers.

Substrate layer 26 includes for example, a polyester or polyethylene terephthalate
material that provides tape or fillet 12 with mechanical strength. Sliding layer 28 coats
one side 29 of substrate layer 26, and consists of a silane compound or other suitable
low friction material. Adjacent the other side 31 of substrate layer 26 is reflective layer

| 24, Reflective layer 24 consists of a conducﬁve material, such as aluminum, or an
aluminum alloy. Alternatively, Iayef 24 consists of gold, silver, copper, or any alloys
thereof. Reflective layer 24 is positioned between substrate layer 26 and recorded
layer 22. _

Preferably recorded layer 22 consi.sts of an ablative material, such as a cyanine
or phthalocyainine dye thermally absorptive at the wavelength of the coherent light
source chosen, or photoresist. Recorded layer 22 contains indicia 30 suitable for being
read optically by the helical scan head. Recorded layer 22 is covered by protective layer
20, and is transparent to read laser beam 18. Protective layer 20 protects the
underlying lands 32 and pits 34 of recorded layer 22. Preferably protective layer 20 is
much less than 10 micrometers thick. Tape or fillet 12 of this general type is sold by
Imperial Chemical Industry (ICl) in the United Kingdom.

Preferably indicia 30 are recorded in a helical scan pattern on the fillet 12 similar
to the patterns established for helical scan recording on magﬁetic tape. Helical scan
recording, and other types of recording (e.g., quadruplex recording) are discussed in
greater detail in Magnetic Recording Handbook, by Marvin 'Camras, Van Nostrand
Reinhold Company Inc., 1988, incorporated herein by reference.

Tape or fillet 12 is moved through VISTATAPE (TM) paquette 10 by tape
transport mechanism 101. Tape transport -mechanism 101 includes supply reel 14
{shown empty)}, take up reel 16 (shown full}, conductive guide 50, guide rods 103, and
mechanical compliance mechanisms (not shown). For compactness, preferably take up
reel 16 is positioned between supply reel 14 and aperture 11. Alternatively, supply reel

14 could be positioned between take up reel 16 and aperture 11, or aperture 11 could

-----



a light -beam froma spinning optical head in a recorder/player to a desired
point. on the optical tape. There is therefore a need for an inproved ’
optical tape cartridge that is low cost, reliable, and suitable for storing
HBTV recordi ngs. SUMVARY OF THE | NVENTI ON An optical tape cartridge is

di sclosed that is suitable for playing by an optical tape player. The tape
pl ayer provides the cartridge with a voltage supply capable of supplying

the optical tape with a relatively high voltage. The tape cartridge

i ncludes a sealed cartridge housing and first and second tape reels that

are disposed wthin and freely rotatable in either direction within the
housi ng. THeepositidredabatweeentthp dwouneplsy1 4add t1deGuimlecb Vs sheapled .andll musitiongdutded
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head {not shown) can read tape or fillet 12 through window portion 15.

Referring now to figures 2, 3, 7, and 8, in accordance with the invention
reflective layer 24 is conductive and grounded at either end 44 of tape or fillet 12. The
segments of guide 50 are supplied with variable high voltages 68 (figure 8) which
produce electrostatic fields between guide surfaces 52 and the surface of grounded
reflective layer 24 that faces guide surface 52. The polarity of each voltage 68 is

 selected such each field produces an electrostatic force 74 whfch act to attract toward

and hold tape or fillet 12 to guide surface 52. By this means the tape or fillet 12 is

continuously spaced apart from the surface 76 of the winddw 15 by the distance 70.

Electrostatic forces serve a few different purposes depending on the mode of

| tape player {not shown). ;fhe relevant player modes are play mode on the one hand,
and rewind and fast forward modes on the other hand.

Referring now to figures 2, 7 and 9, consider first the fast forward and rewind
modes of the tape player. In these modes, tape or fillet 12 needs to be quickly wound
and rewound, respectively. No attempt is made by the helical scan head to actually

read indicia 30 from tape or fillet 12.

In figure 9, tape or fillet 12 is shown moving in direction 79 at a relatively high
speed. Rapid movement of tape or fillet 12 over guide surface 52 produces a thin air
bearing 80 in the generated gap 79 between guide surface 52 and adjacent surface 84
of tape or fillet 12. Simultaneously the gap 70 between 76 and 85 is diminished
slightly by the magnitude of 80.

Air bearing 80 allows for rapid and frictionless movement of tape or fillet 12 past
window inner surface 76 and guide surface 52. As tape or fillet 12 moves rapidly,
there is a danger of tape or fillet 12 fluttering, and touching guide surface 52 and
window inner surface 76, or otherwise becoming unstable. To reduce the likelihood of
these occurrences, the thickness of air bearing 80 is monitored by one or more sensors
82 (figure 13) which interface with the tape player.

- Preferably sensors 82 are positioned periodically across the length of guide 50.

Preferably each sensor 82 is associated with a discrete portion 51 of guide 50. In



reels with a tape segment. The tape segnent is positioned with the
optlcally recordabl e side facing outwardly from each of the reels. The tape
i ncl utles a conductive |ayer that extends substantially the length of the
optical tape. The conductive layer is grounded at |east one end. The

housi ng i ncl udes a seal ed wi ndow positioned on a housi-ng surface that is

| ocated across a portion of the tape segnent. The w ndow al | ows opti cal
reading fromthe segnent of optical t8&8pe. A conductive guide guides the

t ape segnent past the wi ndow. To guide the tape segnent in this manner, the
gui de has 4 a portion disposed adjacent the wi ndow. The conductive guide
I S connectreshbdrettbanonitored variations in thickness of air bearing 80, the tape player adjusts

the voltages 68 applied to appropriate portions 51 of guide 50. In this manner, the
attractive force 74 on tape or fillet 12 is controllably varied, thereby maintaining the
requisite thickness of air bearing 80.

Referring now to figures 2, 7 and 8, electrostatic force 74 serves a different
purpose during play mode of tape or fillet 12 than it does during fast forward and
reverse modes. During play of tape or fillet 12, control logic 64 causes high voltage
power supply 60 to supply voltages 68 to guide 50 that cause force 74 to attract and

" hold tape or fillet 12 against the 180° -arc guide surface 'segmeht 52-1. In this manner,
indicia 30 are maintained a relatively fixed distance from the concentrically located

" helical scan optical head {not shown), thereby simplifying the optics of-the optical head
by limiting the range of focus. | .

Of particular importance for reading tape or fillet 12 is that tape or fillet 12
remain held continuously and uniformly against guide surface 52 along the 180° arc of
guide surface segment 52-1 parallel to window portion 15. Note that when tape or
fillet 12 is played, tape or fillet 12 moves in direction.79 at a relatively slow speed,
generaliy too slow to create air bearing 80.

Another use of electrostatic force 74 in tape transport mechanism 101 is to
precisely control the movement of tape or fillet 12 through VISTATAPE {TM) paqustte
10. Itis well known to one skilled in the art to design a tape transport mechanism 101
to advance tape or fillet 12 at a relatively uniform speed.

Proper play of tape or fillet 12, however, requires tape or fillet 12 to move past
the helical scan head (not shown)} with great precision. Since tape or fillet 12 is sealed
in VISTATAPE (TM) paquette 10, the requisite tape transport mechanism 101 (figure
10) must also be sealed inside VISTATAPE (TM) paquette 1(5. Moreover, for consumer
applications, tape transport mechanism 101 must be relatively inexpensive, since
commercial considerations require VISTATAPE (TM) paquette 10 to be relatively
inexpensive. '

Referring now to figures 7, 8 and 10, as tape or fillet 12 moves across guide
surfaces 52 (in play mode), the movement of tape or fillet 12 is opposed by frictional

forces 90. But the magnitudes of frictional forces 90 are proportional to the



relatively high voltage supplied by the tape player power supply. The
condugtive guide maintains the first surface of the tape segnment a
relatively fixed distance fromthe wi ndow by electrostatically attracting
t e grounded conductive | ayer of the tape segnent towards the conductive

gui de.

BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is an isonetric draw ng

of a VI STATAPE (TM optical tape cartridge or paquette enbodying the

pr esent

invention. Figure 2 is a crosks-sectional plan view of the optical

‘tape paquette of figure 1, taken in the direction of arrows 2-2. Figure 3
Is a diagram of the layers that formthe optical tape in the paquette of

figure 1.méggurdesiof sleatrdstaticaorads Thewhiidesdn bt pracibelgnubnefollelebyoPsitagds
t ape of fsigqure 3,

The 180° arc surface segment 52-1 of the guide surface segments 52 is excited -
by a constant electrostatic voltage 68-1 such that the contiguous segment of tape or
fillet 12-1 is held, in the play mode, against 52-1, under very.light longitudinal tension.
Not to do so would cause peeling off of 12-1. To minimize the differential forces which
create the tension on segment 12-1, the supply reel 14 is continuously servoed forward

to produce the slack 140 (figure 2) in the tape or fillet 12. Furthermore, the guide

“surface 52 between reel 14 and 180° arc guide surface segment 52-1 is excited with

a low and constant voltage 68-to the extent that the slackened tape or fillet 12 is both
attracted by the curved end, 130-1, of guide segrhent 52 and held straight by 52 per

se for tangential entry to guide 52-1. The tension on the outgoing tape or fillet

- segment 12-1 is the direct result of the product of the electrostatic attractive force on

tape segment 12-1 and the coefficient of friction between tape or fillet segment 12-1
and the field plate guide 52-1. Hence the net coefficient of friction between the
contacting surféces of the tape or fillet 12 and the guide surface segments 52 is held
to the lowest practical minimum by means of silane compounds and other materials
known in the arts of tribology.

The continuously outgoing segment of tape or fillet 12-1 is drawn out
tangentially across the guide surface segment 52 ultimately by means of the tension
produced by the servo controlled take-up reel 16. The function of this guide surface
segment 52 is manifold: (1) to provide a tangential path for the tape or fillet 12-1
continuously leaving the 180° arc scan surface segment 52-1, (2) to isolate the low
tension in the 180° arc surface segment 52-1 of tape or fillet 12-1 from the higher
tension produced by the acceleration of the reel motor 16, and {3) to synchronize the
speed of the tape or fillet 12 with the helical scanning of the optical head (not shown).

The transport mechanism 101 is functionally symmetrical as shown in figure 10,
permitting all forward and reverse modes.

Note that as tape or fillet 12 is pulled onto take up reel 16, is rigid between reel
16 and guide 50, but slack between supply reel 14 and guide 50. Preferably in play

mode is slack when coming off a reel 14 or 16. This allows a greater ability for



show ng how t he conductive reflective layer is exposed. Figure 5is a

di agram of a plan view of the supply and take up reels of the paquette of
figure 1. Figure 6 is a diagramof a front view of the reels of figure 5.
Firgure 7 is a bl ock diagram of the player-electronics of an optical tape
paquette player suitable for playing the paquette of figure 1. Figure 8 is
a diagramof a portion of optical tape in-notion through the paquette of
figure 1, the tape noving at a speediOypical for "play" node. Figure 9 is a
di agram of a portion of optical tape in notion through the paquette of
figure 1, the tape noving at a speed typical for "rewi nd" or "fast forward"
nodes. Fifgetienal @oice Bk S0l prétigdlytRral th@bpddicof Or ces acting on the tape,

.and on the su pIy and take up reels of the paquette of figure 1

eferring now to figure 1, 2, 3, 4, 5, 6 and 7, it is shown how tape or fillet 12
is grounded. Supply and take up reels’ 14 and 16 include hubs 40 and 42, respectively,
onto which tape or fillet 12 is wound. Each end 45 of tape or fillet 12 includes a
conductive portion 44 that has reflective layer 24 exposed such that it contacts the
outer surface 46 of hubs 40 or 42. Hubs 40 and 42 each include a contact 48
disposed on outer surface 46. Each contact 48 makes electrical contact with the -
reflective layer 24 of the associated leader portion 44. In turn, contacts 48 are
“connected to a ground 51 external to VlSTATAPE (TM) paquette 10.

The tape or fillet 12 has five functional segments: (1) the segment between the
supply reel 14 and the guide surface 52-2; {2) the segment between the guide surface
52-2; {3) the 180° arc guide surface 52-1; {4) the surface 52-3; and (b) the segment
between surface 52-3 and the take up reel 16. Between the adjacent surfaces is an
insulated electrostatic charge drafn 82-3, 82-1, 82-2 and 82-4, respectively. The
function of drains 82-3 and 82-4 is to insure charges do not build up on tape or fillet
12 in the supply and take up reels, 14 and 16, respectively. Drains 82-1, 82-2, 82-3
and 82-4 isolate the charges on surfaces 52-2, 52-1 and 52-3 respectively.

Referring now to figure 2, 7 and 8, in figure 7 there is shown player electromcs
62 of the tape player {not shown). Player electronics 62 includes high voltage power
supply 60 and control logic 64. Power supply 60 is controlled by control logic 64,.and
is connected to guide 50. Control logic 64 can control power supply 60 to provide a
particular voltage or voltages 68 to all or select portions 51 of guide surface 52.
Voltages 68 are relative to reflective layer 24 of grounded tape or fillet 12. To ground
tape or fillet 12, player electronics includes ground 51.

Another relatively straight forwafd element of tape transport mechanism 101 are
movable guides (not shown) for mechanical compliance. These and other common
elements of tape transport mechanism 101, énd alternative elements, are discussed in
greater detail in Chapter 7 of Magnetic Recording Handbook, by Marvin Camras, Van
Nostrand Reinhold Company, Inc. 1988, incorporated herein by reference.

Design of a helical scan optical head is well known to those skilled in the art. For

example, U.S. Patent 5,239,528, incorporated herein by reference, discloses a control



Figure I1 is a cross sectional plan view of an alternate enbodi nent of the
VI STATAPE (TM paquette of figure 1, in which a single high voltage is
imparted to the conductive guide. Figure 12 is a cross sectional view of a
section of conductive guide. Figure 13 is a cross sectional plan view of

t he conductive guide of figure 12, 5 taken in the direction of arrows 1
2. Figure 14 is a partial side view of a reel and the mechanismfor driving
the reel. Figure 15 is a cross sectildnal side view of the magnetic base
plate of figure 14

circuit for controlling the focus of a two head h_elical scan optical head. The particular
head described is designed such that optical tape is in contact the rotating optical head,
rather than separated from the head by a window (such as window portion 15).

For the VISTATAPE (TM) cartridge, the design of an optical head substantially
the same as for a optical head that contacts an optical tape, with twb differences worth
noting. First, laser beam 18 must pass through an additional optical interface,
window portion 15. Preferably window portion 15 includes optical coatings designed
to minimize power loss and distortions due to reflections. '

_ Second there is a greater distance between the optical head and recorded layer
22. This greater distance is due to the presence of window portion 15, and due to
mechanical clearances needed for ;che optical head to fit inside aperture 11, and for tape
or fillet 12 to move between guide surface 52 and window inner surface 786.

Sealing VISTATAPE (TM) paquette 10 has benefits beyond limiting the exposure

of tape or fillet 12 to contaminants. As discussed in U.S. Patent 4,814,925,

. incorporated herein by reference, in some cases atmospheric gases may react with
materials used to make VISTATAPE (TM) paquette 10. Sealing VISTATAPE (TM)
paquette 10 and filling VISTATAPE (TM) paquette 10 with a chemically inert gas, such
as argon or helium, would reduce the likelihood of such reactions.

Another benefit of sealing VISTATAPE (TM) paquette 10 is simplified design of
sensors 82. As previously mentioned, the preferred sensor 82 is a capacitance sensor.
When an air gap 80 forms part of the dielectric of capacitance sensor 82, the
comﬁosition of the gases of air gap 80 will affect the reading of sensor 82. Sealing
VISTATAPE {TM) paquette 10 reduces the effects of changing environment on sensor
82. _

©J - Even with a sealed VISTATAPE (TM) paquette 10, contaminants present a
problem to the proper operation of VISTATAPE (TM) paquette 10. Unless costly and
complicated manufacturing techniques are used to make cartridges 10, some level of
contarninanfs will be present in each new VISTATAPE (TM) paquette 10. As the tape
or fillet 12 in a VISTATAPE (TM) paquette 10 is played, friction between moving parts,
such as between tape or fillet 12 and guide 50, will produce some level of

contaminants.



taken in the direction of arrows 15. Figure 16 is a cross sectional side
view of the magnetic spindle of figure 14, taken in the direction of arrows
16. Fi gure 17 is a partial cross sectional side view of the aperture w ndow
ard conductive guide. Figures 18 through 20 are alternative enbodi nents of

t he VI STATAPE Paquette of figure 1. DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS First Enbodi nent Referring nowto figure 1, there is shown an

i sometric view of a first preferred epbodi nent of a VI STATAPE (TM opti cal
tape cartridge or paquette 10 enbodying the present invention. VISTATAPE
(TM paquette 1 0 is generally rectangul ar in shape,

To reduce the level of these contaminants, preferably certain interior surfaces
111 of VISTATAPE (TM) paquette 10 include an adhesive coating 9 suitable for these
contaminants to adhere to, thus removing them from possible contact with tape or fillet
12. Appropriate adhesive coatings 9 include'unpolymerized gums of suitable tackiness.

As previously discussed, however, tape transport mechanism 101 relies on
friction force Fk S0 to precisely regulate the speed of tape or fillet 12. Fortunately, a
number of fgatures of the construction of VISTATAPE (TM) paquette 10 allows a
satisfactory balancing between these two conflicting considerations. First, the sealed

" nature of VISTATAPE (TM) paquette 10 allows voltages 68 fo be of relatively great
y, magnitude {e.g., on the order of several hundred voits) without risk to the user. The
greater the range of possible voltages 68, the greater the range of possible forces 74.

‘Referring now to figures 2,7, 14, 15 and 16, preferably motors 91 and 92
convey rotational motion to respective reels 14 and 168 by means of magnetic coupling.
In figure 14, there is shown optica-l tape or fillet 12 wrapped around hub 40 of supply
reel 14. Reel 14 includes magnetic base plate 112 on which.tape or fillet 12 rests.
Base plate 112 is positioned between housing 110 of VISTATAPE (TM) paquette 10
and reels 14 and 16. Hub 40 includes shaft 41 that extends through base plate 112
into housing 110 of VISTATAPE (TM) paquette 10 to anchor reel 14. Like tape or fillet
12 wound on reel 14, base plate 112 is axially aligned with shaft 41, and rotates about

T shaft 41. Magnetic base plate 112 contains embedded magnstic _materiél 113.
Preferably soft magnetic material 113 consists of a spider 115 that radiates from the
axis of rotation defined by shaft 41.

Similarly, motor 91 drives magnetic spindle 114, which preferably consists of
permanent magne;tic material 117 configured as radial fingers 119 that radiate from axis
of rotation 121. In operation, fingers 119 magnetically couple with fingers 115, so that
rotation of. magnetic spindle 114 is matched by a similar rotation by magnetic base
plate 112.

_To reduce the possibility of arcing, conductive parts such as sensor plates 83,
are designed with rounded corners (i.e., no sharp edges). | _

The spiders 115 and 116 are loosely coupled magnetically in order that there be

a finite torsional compliance between them. The variable friction between and guides



preferably about the sanme shape and size as audio or VHS video tape

cartri dge, dependi ng upon the application. VISTATAPE (TM paquette 10
includes a circular cylindrical aperture 11 into which a helical scan head
(Aot shown) of an optical tape player (not shown) can be inserted. The wall
13 of aperture 1 1 includes a wi ndow portion 15 that is transparent to

| ight. Wndow portion 15 provides the helical scan head optical access to
optical tape or fillet 12. Mreover,13ni ndow portion 1 5 facilitates
vertical edge registration of tape or fillet 12, as discussed further
herein. Referring nowto figures 2, 3'and 7, in figure 2 there is showm a
cr oss- se2 mayakngeé dmonv itikat refuirddSoAEAREhohMIs patie @ntieedd to thab Féquideld fol ke

paquette .contains a predeterm ned length of suitable tical ,tape or
Pl et rdmsnt anois, Ot st cbotsn poucHe FTaate 253 TPOVER sk Tt iR e
propor ti 8Raimé ef WFﬁ:aW HNt AN LHARIAL "Thd-RIG AT S&stR%t fthisorBbdl8t ygf 10
to 100 neters, and wdths in the order of 1 9 to 4 mllineters,
transport cannot be matched by that of a full reel and the servoed fast response reel
motor combination. The torsional compliance defined above therefore permits virtually
instant tape motion without the creation of tape slack or excessive tape tension.
Referring now to figure 17, which is not to scale, there is shown in greater detail
how the construction of guide 50 provides for vertical registration of tape or fillet 12.
_Tigh't tolerances allow little room for vertical movement by tape or fillet 12. Referring
now to figure 2, registration of VISTATAPE (TM) paquette 10 within the tape player
{not shown) is accomplished using two or more registration pins 120. The use of

registration pins 120 for alignment is well known to those skilled in the art.

OTHER EMBODIMENTS.

Referring now to figures 18, 19 and 20, there are shown alternate embodiments
for the VISTATAPE (TM) paquette 10. In all three figures, elemeﬁts similar to elements
of the figure 1 VISTATAPE (TM) paquette 10 are labeled with like numbers. In figure
18, VISTATAPE {TM) paquette 10 is constructed with apertlire 11 being an indentation
in side 202 of VISTATAPE (TM) paquette 10. Window portion 15 of aperture 11 is
shaped as an arc of a circle, about 90 degrees in extent, to accommodate a helical scan
head {not shown) having a wrap around angle of about 90 degrees.

In figure_ 19, window portion 15 of aperture 11 is also shaped as an arc of a
circle, but with an extent of about 180 degrees, to accommodate helical scan head 204
having a wrap around angle of about 180 degrees.

In figure 20, a transverse scan head 208 is used to read tape or fillet 12 through

y window portion 206 of VISTATAPE (TM) paquette 10, rather than a helical scan head.

Although the invention has been described with reference to particular means and

emquiments, it is understood the invention is not confined to the embodiments

described and illustrated herein.



respectively. O course, other lengths and widths of tape or fillet 12 can
be enpl oyed, with the di mensions of VISTATAPE (TM paquette 10 scal ed

accordingly. In figure 3 there is shown an il ustrative—grawing, Not to
scale, of a preferred 6 construction of tape or erably
tape or fillet 12 includes -five |ayers, protectiv l“ &Hﬁﬂ m ‘li ed | ayer
22, reflective layer 24, a snoothed substrate Iay nS |*ng | ayer
28. The total thickness of these fivgylayers is preferably between 10 and

75 mcroneters. Substrate |ayer 26 includes for exanple, a polyester or
pol yet hyl ene terephthal ate

I claim:

1. An optical tape cartridge suitable for playing by an optical tape player, the tape
player including a voltage supply capable of supplying the optical tape with a relatively
high voltage, the tape cartridge comprising;

sealed cartridge housing; _

first and second tape reels disposed within and freely rotatable in either direction
within said housing, said reels acting as tape supply and tape take up reels;
_ an optical tape having a first surface, optically recordable side wound on and
coupling each of said first and second reels by a segment of said tape wherein said
.optically recordable side faces outwardly from each of said reels, and having a
conductive layer extending substantially the length of the optical tape, the conductive
layer being grounded at least one end;

sealed window means on a surface of said housing disposed across a portion of
said tape segment, for enabling optical reading from said segment of optical tape; and

conductive guide means for guiding said tape segment past said sealed window
means, ha\)ihg a portion disposed adjacent said sealed window means, and being
connected to the relatively high voltage supplied by the tape player power supply, for
maintaining said first surface of said tape segment a relatively fixed distance from said
sealed window means by electrostatically attracting said grounded ponductive layer of

said tape segment towards said conductive guide means.

2. The optical tape cartridge of claim 1, wherein said conductive guide means
includes a first surface adjacent said optical tape first surface, and said first surface

includes a relatively low friction coating.

3. The optical tape cartridge of claim 1, wherein said conductive guide means
includes at least one means for sensing the distance between said conductive guide

means and said optical tape.’



material "that provides tape or fillet 12 with nechani cal strength. Sliding
| ayer ;28 coats one side 29 of substrate |ayer 26, and consists of a silane

conpound or other suitable low friction material. Adjacent the-other side
317 of substrate layer 26 is reflective |ayer 24. Reflectlv

consists of a conductive material, such as alum T “‘Eﬂ“um al | oy.
Al ternatively, layer 24 consists of gol d, silver al |l oys
thereof. Reflective layer 24 is posi t1|5)ned bet ween subst rate | ayer 26 and

recorded | ayer 22. Preferably recorded |ayer 22 consists of an ablative
material, such as a cyani ne or phthal ocyai nine dye thermally absorptive at

the wavel &ngt hTRé dptRat abeé Raktridgedf slaimi Clg Whemsa sail sédled @aeFidgk - housin
Recorded | a 22 contains indicia 30 suitable for being read optically gDy

the heli cch%earameaar siréacs andicontains PJryi lgerécgaér\@b!cbwogﬁmgeaczeche@yeallyzo
and s tr aRsPRleShhes Qurffd%? SRE5elEd Thatrifge ROALRS WHR thé¥Gtaédo Pé%eocptt%ai he

tape or with the surface of said conductive gunde means.

5. An optical tape cartridge suitable for playing by an optical tape player, the tape
player including a voltage supply capable of supplying the optical tape with a relatively
hlgh voltage, the tape cartridge comprising;

sealed cartrldge housing;

first and second tape reels disposed within and freely rotatable in either direction
within said housing, said reels acting as tape supply and tape take up reels; _

an optical tape having a first surface, optically recordable side wound on and
coupling each of said first and second reels by a segment of said tape wherein said
optically recordable side faces outwardly from each of said reels, having a second
surface opposite said first surface, and having a conductive layer extending
substantially the length of the optical tape, the conductive layer being grounded at least
one end;

sealed window means on a surface of said housing disposed across a portion of
said tape segment, for enabling optical reading from said segment of optical tape; and

conductive guide means for guiding said tape segment past said sealed window
means, being connected to the relatively high. voltage supplied by the tape player power
supply, for maintaining said second surface of said tape segment a relatively fixed
distance from said guide means by electrostatically attracting said grounded conductive
layer of said tape segment towards said guide means while an air bearing separates said

guide means from said second surface of said tape segment.

6. The optical tape cartridge of claim 5, wherein said conductive guide means
includes.a first surface adjacent said optical tape first surface, and said first surface

includes a relatively low friction coating.



underlyihg lands 32 and pits 34 of recorded |ayer 22. Preferably protective
| ayer +20 is much I ess than 10 microneters thi ck-—fape or fifter T 2 of this

general type is sold by Inperial Chenical |ndust, i Uni ted
O A
6r helwc gcan

Kingdom Preferably indicia 30 are recorded in
the fillet 12 simlar to the patterns establishe
recordi ng on nmagnetic tape. Helical scan recording, and other types of
recording (e.g., quadruplex recordingp are discussed in greater detail in
Magneti ¢ Recordi ng Handbook, by Marvin Canras, Van Nostrand Rei nhol d .
Conmpany Inc., 1 988, incorporated herein by reference. Tape or fillet 12 is

noved t hrpugh m&wﬁéa&dea@ﬂﬂ?wtﬁ eld@ By viteeint s RHUCHRS Ul S Mekhs:
Tape transport nmechani sm 101 includes supply reel 14 (shown enpty), take up
reel 16 (iopbudestatl lpast eemmeans\fer gensied the distanre beweencsnid geadueiivaglidal

conpl i ancr%egﬁggﬁgis%msowgél tEBé’."‘“)- For conpactness, preferably take up

8. The optical tape cartridge of claim 5, wherein said sealed cartridge housing
includes an inner surface and contains a dry inert gas which does not react chemically
with the inner surface of said sealed cartridge housing, with the surface of said optical

tape or with the surface of said conductive guide means.

9. The optical tap cartridge of claim 8, wherein the gas is helium.



reel 16 is p05|t|oned bet ween supply reel 14 and aperture 11.

Al ternatively, supply reel 14 coul d be posi t i onedWreel 16
and aperture 1 1, or aperture.1 1 could @ﬁiltloned bet ween the t

reels 14 and 16. Guide 50 is shaped and p03|t|o ﬂmﬂ" M”fﬂﬁ or fil I et
12 past w ndow portion 15 of aperture 1 1 so th an head

(not shown) can read tape or fillet 12 through w ndow portlon 15. Referring
now to figures 2, 3, 7, and 8, in accgordance with the invention reflective
| ayer 24 is conductive and grounded at either end 44 of tape or fillet 12.

The segnments of guide 50 are supplied with variable high voltages 68

(figure 4p. whpahoptical tape cartridge suitable for playing by an optical tape player, the tape
player including a voltage supply capable of supplying the optical tape with a relatively
high voltage, the tape cartridge comprising;

sealed cartridge housing;
first and second tape reels disposed within and freely rotatable in either direction
within said housing, said reels acting as tape supply and tape take up reels;
an optical tape having a first surface, optically recordable side wound on and
coupling each of said first and second reels by a segment of said tape wherein said
- optically recofdable side faces outwardly from each of said reels, having a second
. surface opposite said first surface, and having .a conductive layer extending
substantially the length of the optical tape, the conductive layer being grounded at least
one end;
sealed window means on a surface of said housing disposed across a portion of
said tape segment, for enabling opticél reading from said segment of optical tape;
air bearing adjacent a portion of said second surface of said tape segment; and
guide means for guiding said tape segment past said sealed window means,
being connected to the relatively high voltage supplied by the tape player power supply,
for maintaining said second surface of said tape segment a relatively fixed distance
from said guide means by electrostatically attracting said grounded conductive layer of
said ;‘.ape segment towards said guide means while said air bearing separates said guide

means from said second surface of said tape segment.

11.  The optical tape cartridge of claim 10, wherein said conductive guide means
includes a first surface adjacent said optical tape first surface, and said first surface

includes a relatively low friction coating.

12. The optical tape cartridge of claim 10, wherein said conductive guide means
includes at least one means for sensing the distance between said conductive guide

means and said optical tape.



produce el ectrostatic fields between guide surfaces 52 and the surface of
grounded reflective |ayer 24 that faces guide surface 52. The polarlty of
each voltage 68 is selected such each field produces force
74-which act to attract toward and hold tape or fille ui de surface
52. By this neans the tape or fillet 12 is conti nuouﬁ’ﬁﬁwﬂﬂﬁﬂﬂ rom
the surface 76 of the w ndow 15 by the distance 70

serve a few different purposes dependgng on the node of tape player (not
shown). The rel evant player nodes are play node on the one hand, and rew nd
and fast forward nodes on the other hand. Referring now to figures 2, 7 and
9, consi fi f fsd . In
hese pdEs. | (TS obliéyl e dofiee baadink 0, hefie ol di EARAIGL Mfkimg
respect i \Aetlgades»\len amrteemgrrfans andd:@ntfyns halrn glert gés wduch Hees nbvreact ehkbmjcallgad

i ndicia SOtL Rg}

T suofrace o# sald se%led cartridge housing, with the surface of said optical

tape or with the surface of said conductive guide means.
14. The optical tape cartridge of claim 13, wherein said gas is helium.

15. The optical tape cartridge of claim 13, wherein said gas is argon.



In figure 9, tape or fillet 12 is shown noving in direction 79 at a
relatively high speed. Rapid novenment of tape or fillet 12 over guide
surface 52 produces a thin air bearing 80 in the generated gap 79 between
gui de surface 52 and adjacent surface 84 of tape or fillet 12.
Si nul t aneously the gap 70 between 76 and285 is dininished slightly by the
magni tude of 80. Air bearing 80 allows for rapid and frictionless novenent
of tape or fillet 12 past w ndow i nner surface 76 and gui de surface 52. As
tape or fillet 12 noves rapi dPYTIEABr BAPE EAREREBGEOf tape or fillet 12
fluttering, and touching guide surface 52 and wi ndow i nner surface 76, or
ot herwi se becomi ng unstable. To reduggstfigady kel i hood of these occurrences,
the thickness of air bearing 80 is nonitored by one or nore sensors 82
(figure 13) whirchpficalagapacemrwidde istisdloged thadyesuitableffer plalyingsbvsor sptiil ar e
positi On?gp %l’aly%?i.l Cﬁwlel %paecélg\?esr [gr%%ic!egrlcﬂte ré;a?tfridaglvgl(%‘h 5ao\iolté\ge supply capable of
supplying the optical tape with a relatively high voltage. The tape cartridge includg—:s a
sealed cartridge housing and first and second tape reels that are disposed within and
freely rotatable in either direction within the housing. The reels act as tape supply and
tape take up reels. Also included in the cartridge is an optical tape that has a first
surface on an optically recordable side.. The tape is wound on and couples the two
reels with a tape segment. The tape segment is positioned with the optically recordable
side facing outwardly from each of the reels. The tape includes a conductive layer that
extends substantially the length of the optical tape. The conductive layer is grounded
at least one end. The housing includes a sealed window positioned on a housing
surface that is located across a portion of the tape segment. The window allows
optical reading from the segment of optical tape. A conductive guide guides the tape
segment past the window. To guide the tape segment in this manner, the guide has
a portion disposed adjacent the window. The conductive guide is connected to the
relatively high voltage supplied by the tape player power supply. The conductive guide
maintains the first surface of the tape segment a relatively fixed distance from the
window by electrostatically attracting the grounded conductive layer of the tape

segment towards the conductive guide.



Preferably each sensor 82 is associated with a discrete portion 51 of guide
IR 8 response to nonitored variations in thi ckness q&usahgetMmdnr]@ 1aced

80, the tﬁpe pl ayer adjusts the voltages 68 applied to appro

51 of guide 50. In this manner, the attractive force 74 on't mm !

12 is controllably vari ed, thereby mai ntai ning the requisite

air bearing 80. Referring nowto figures 2, 7 an el ectrostatic force 74

serves a different purpose during play mode of tgﬁgAbr fillet 12 than it

does during fast forward and reverse nodes. During play of tape or fillet
12, control |ogic 64.causes high voltage

Ny

EETI



power supbly 60 to-suppr§ vol t ages 68 TG.:gui de 50 that cause ferce—74 to

attract and hold tape or fillet 1 2 against the [err] arc guide surface
segnent 52-1. In this manner, indicia 30 are naintained a rel a'IhIS\SB HafslBé&d{
di stance fromthe concentrically |ocated helical scan optica

shown), thereby sinplifying the optics of the optical head .by I H
range of focus. O particular inportance for reading tape or fi

that tape or fillet 12 remain held cont2/Alidusly and uniformy agalnst QUIde
surface 52 along the [err] arc of guide surface segnent 52-1 parallel to

wi ndow portion 15. Note that when tape or fillet 12 is played t ape or
fillet 12 noves in dipectronr—7ro—at—a—retattvety Stowy C%enerally t oo
slow to create air bdaring 80. Another use of eIecQ?gsféI orce 74 in

tape transport nechanlsn1101 IS to_p sely control tlhe novenent of tape
or fillet 12 through I

i

— /20
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10. It is well known to one ski Iled in the art to design a tape transport
mechani sm 101 to advance tape or fillet 1 2 at a relatively Erlihfstshdamsealker]aced

Proper playiof tape or fillet 12, however, requires tape or i lHnmﬂﬂlEzm”I"
i 0 [
[

nmove past the helical scan head (not shown) with great preci
tape or fillet 12 is sealed in VISTATAPE (TM paquette 10, the requ

tape transport nechani sm 101 (figure 10) nust al so be seal ed inside

VI STATAPE (TM paquette 10. Mreover, for consumer applications, tape
transport nechani sm 101 nust be relatively inexpenszyes since conmerci al
consi derations require VISTATAPE (TM paquette 10 to be relatively

i nexpensive. Referring nowto figures 7, 8 and 10, as tape or fillet 1 2
noves across guide surfaces 52 (in play node), the novenent of tape or
fillet 1 2 is opposed by frictional forces . But the magnit of
frictional forces onal [|q the '

~18 /5

Fle. 4



9 magni t udes of el ectrostatic forces 74, which can be precisely controlled
by voltages 68. The [err] arc surface segnent 52-1 of the gyif

segnents 52 is excited by a constant eleetrostatic voltage 68 Sﬁé& as Replaced
t he conti guous segnent of tape or fillet 12-1 is held, in the ,lllll
agai nst 52-1, under very light longitudinal tension. Not to do

cause peeling off of 12-1. To mnim ze the dlfferentlal forces mhlch Create

the tension on segnment 12-1, the supply rg 14 is continuously servoed
) in the tape or fillet 12.

forward to produce the slack 140 (flgure
Furthernore, the guide

l—r‘
©
(o)



surface 52 between reel 14 and [err] arc.guide surface segrent—52-34--s
excited with a | ow and constant voltage 68 to the extent that the slackened
tape or fillet 12 is both attracted by the curved end, 130-ThisSheet B&chl
segnent 52 and held straight by 52 per se for: tangentlal ent

52-1. The tension on the outgoing tape or fillet segnent 12

result of the product of the electrostatic attractive force on t ape segnent
12-1 and the coefficient of friction between tape or fillet segnment 12-1
and the field plate guide 52-1. Hence the net coefficient of friction
between the contacting surfaces of the tape-or fillet 12 and the guide
surface segnents 52 is held to the | owest pnfiifal m ni mum by neans of

sil ane compounds and other materials known i e arts of tribology. The
conti nuously outgoing segnent of tape or fillet 12-1 is drawn out
tangentially across the guide surface segnent 52 ultimtely by neans of the
t ensi on
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produced by ‘the servo controlled take-up reel 1 6. The funetien—-of—this-
gui de surface segnment 52 is manifold: (1) to provide a tangential path for
The tape or TiTTét 12-1 continuously |leaving the 1 800 arc Emaﬁwamhia&eRehmm
segnent 52-1, (2) to isolate the lowtension in the [err] ar

segnent 52-1 of tape or fillet 1 2-1 fromthe higher tensiOn

the acceleration of the reel notor 1 6, .and (3) to synchroni ze t e spee

the tape or fillet 12 with the helical &tkhning of the optical head (not
shown). The transport mechanism 101 is functionally symetrical as shown in
figure 10, permtting-all fo rd and reverse nodes. Note that as tape or
fillet 12 is pulled onto ta up reel 16, is rigid between reel 16 and

gui de 50, but slack betweef qupply reel 14 and-guide 50. Preferably in play
mode i s slack when comi ngyQffl a reel 14 or 1 6. This allows a greater
ability for M~

FIié. 8
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10 frictional force Fk 90 to precisely control the speed ofi Referring now

to figure 1, 2, 3, 4, 5, 6 and 7, it is shown how tape or fi ﬂ"hfeSheét-ZIaiﬁeenRej '
grounded. Supply and take up reels 14 and 16 incl ude hubs 40 i i s
respectively, onto which tape or fillet 12 is wound. Each end w&gmm,
fillet 12 includes a conductive portion 44 that has reflective 'a

exposed such that it contacts the outer surface 46 of hubs 40 or 42. Hubs
40 and 42 each include a contact 48 di sposed on outer surface 46. Each
contact 48 makes el ectrical contact with’fhd reflective | ayer 24 of the

associ ated | eader portion 44. In turn, contacts 48 are connected to a
ground 51 external to VI STAT@E (TM paquette 10. -

L D14




The tape or fillet 12 has five functional segments: (1) the t ween
the supply reel 14 and the guide surface 52-2; (2) the segnent between the
gui de surface 52-2; (3) the [err] arc guide surface 52-1; ?i)Tlﬁszaeesmsz%&eR 1
52--3; and (5) the segnent between surface 52-3 and the take'up _ chaced
Bet ween the adj acent surfaces is an insulated electrostatic ch Imgwu’”m
82-3, 82-1, 82-2 and 82-4, respectively.. The function. of .drains -

82-4 is to insure charges do not build up on tape or fillet 12 in the

supply and take up reels, 14 and 16, respegtively. Drains 82-1, 82-2, 82-3
and 82-4 isolate the charges on surfaces 52-2, 52-1 and 52-3 respectively.
Referring nowto figure 2, 7 and 8, in figure 7 there-is shown player

el ectronics 62 of the tape player (not shown). Player electronics 62
i.ncl.udes hi gh vol tage power supply 60 and control .l.ogic-64. Power supply 60
is controlled by control logic 64, and is connected to guide 50. Control

| ogi ¢ 64 can control power suppL@ 60 to provide a




“particular voltage or voltages 68 to all -or sel ect portions -5t—of—guide
surface 52. Voltages 68 are relative to reflective |ayer 24 of grounded
tape ‘or fillet 12. To ground tape or fillet 1 2, player elect Has Been Re;
i ncl udes ground 51. Another relatively straight forward el errent u“ﬂeﬂ
transport nechani sm 101 are novabl e gui des (not shown) for

conpliance. These and ot her commobn el enents of tape transport nechanlsm
101, and alternative elenents, are disgyyaed in greater detail in Chapter 7

of Magnetic Recording andbook by Marvin Canras, Van Nostrand Rei nhold
Company, Inc. 1988, |ncorporated her ei n by reference EEsrgn Jof a helical

laced

scan optical head i WelT Known tO those SKilTTed In ‘For exanpl e,
U S. Patent 5,239,548, incorporated herein by ref |scloses a
control

Frc il



circuit for controlling the focus of a two head helical scan optlcal head

The particul ar head described is designed such that optical’ HasiBgen Re laced
contact the rotating optical head, rather than separated fro ﬂh

wi ndow (such as wi ndow portion 15). For the VISTATAPE (TM ca '
design of an optical head substantially the sane as for a optical head that

contacts an optical tape, with iigiqadifferences worth ngting. First,
| aser beam 18 nust pass through an additional optical terface, w ndow _
portion 15. Preferably w ndow portion 15 includes optiegl coatings designed

to mnimze power |loss and distortions due to reflections. Second, there is
a greater distance between the optical head and recorde& | ayer 22. This
greater distance is due to the presence of wi ndow portion 15, and due to
mechani cal cl earances needed for the optical headfﬁo;fit,inside aperture 1

1, and for tape
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or fillet 12 to nove between gui de surface 52 and wi ndow i nner surface 76.
Seal i ng VI STATAPE (TM paquette 10 has benefits beyond |im tiThg shleqas g

exposure of tape or fillet 12 to contam nants. As discussed in ) e 3 cRlaced ‘
4,814,925, incorporated herein by reference, in sone cases at é, E’, "I
gases may react with materials used to nmake VI STATAPE (TM paq 1

Seal i ng VI STATAPE (TM paquette 10 and filling VI STATAPE (TM paquette 10
with a chemcally inert gas, such as anggn4or helium woul d reduce the

| i kel i hood of such reactions. Another benefit of sealing VI STATAPE (TM .
paquette 1 0 is sinplified design of sensors 82. As previously nentioned,
the prefeérred sensor 82 is a capacitance sensor. \Wien an air gap 80 forns’
part of the dielectric of capacitance sensor 82, the conposition of the
gases of air gap 80 will affect the reading of sensor 82. Sealing VI STATAPE
(TM paquette 10 reduces the effects of changing environnment on sensor

Fle 14



82. Even'with a seal ed VI STATAPE (TM paquette 10, -Cont ani nants present a
problemto the proper operation of- VI STATAPE (TM paquetteTngS Haseﬁ
costly and conplicated manufacturing techni ques are used to MM ﬂ,ﬁﬁf@

10, some |evel of contaminants will be present in each new
paquette 10. As the tape or fillet 12 in a VISTATAPE (TM p
pl ayed, friction between noving parts, -such as between tape or fillet 12

and guide 50, will produce sone-|evel of2fcpntam nants.: 12 :
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To reduce the | evel of these contam nants, preferably certain interior
surfaces 111 of VI STATAPE (TM paquette 10 include an adhesive GBBShddH Been Rep)
sui tdbl e for these contam nants to adhere to, thus.renoving them o
possi bl e contact with tape or fillet 12. Appropriate adhesive CO%’MMHU””"“’
i ncl ude unpol yneri zed guns of suitable tackiness. As previously di

however, tape transport mechanism 1 011g3glii4aes on friction force Fk 90 to
precisely regul ate the speed of tape or fillet 12. Fortunately, a number of

features of the construction of VISTATAPE (TM pa{y}uette 10 allows a
satisfactory bal anci ng between these two conflictinng.considerations. First,

the seal ed nature of VISTATAPE (TM ows voltages 68 to be .of
relatively great magnitude (e.g. w9 several hundred volts)
wi thout risk to the user. The gr possi bl e vol tages 68,
the greater the range of pBdssibles pferfing nowto figures 2, 7,
14, 15 and 16, preferably @Dt ors M1
T |
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convey rotational notion to respective reels 14 and 16 by neans o

couplipg. In figure 14, there is shown.optical tape or fillet s wr apped - -
around hub 40 of supply reel 14. Reel 14 incl udes magneti c bas SEﬂﬂchmmd
.on“which tape or fillet 12 rests. Base plate 1 12 is p05|t|one§l

housing 1 10 of VI STATAPE (TM paquettda4/44nd reels 14 and 1

i ncl udes shaft 41 that extends through base plate 11 2 into housing 1 1

VI STATAPE (TM paquette 10 to anchor 4~Li ke tape or fillet 1 2 mound
on reel 14, base plate 1 12 is axi '
about shaft 41. Magnetic base pI, e 112 contai ns exbedded4mgnetic nateria
113. Preferably soft nmagnetic n i 113 consists\of a spider 1 1 5 that
radiates fromthe axis of rotayion defined by shaft 41 Simlarly, notor 91
drives magnetic spindl g ich preferably consi sty pgr manent

magnetic material 1 17 iyyred as radial fingers 1 trat radi ate from
axi s

1277 ]

FIGURE 19

FIGURE 18



of rotation 1 21. In operation, fingers 1 19 nmagnetically couple with

fingerg_f 15, sothat rotation of magnetic spindle 114 iS matched by a

sim lar rotation by magnetic base plate 1 12. To reduce the possibility of
arcing, conductive parts such as sensor plates 83, are designed with
rounded corners (i.e., no sharp edges). The spiders 11 5iand 1 16 are

| oosely coupl ed magnetically in order that there be a finite torsional
conpl i ance between them The vari able ¥/14ti on between and gui des 13 52
may range fromthat required for synchronous wite and read to that
required for the .
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addi ti onal nodes of fast access, shuttle-repeat, fast farward and reverse,—
invol ve the extrene of virtually instantaneous braking. The low tine :
constant of this portion of the transport cannot be matched by that of a
full reel and the servoed fast response reel notor conbination. The
torsional conpliance defined above therefore permts virjtually instant tape
notion wi thout the creation of tape slg?f or excessive tape tension.
Referring now to figure 17, which is nd %o scale, there is shown in
greater detail how the construction of guide 50 provides for vertical
registration of tape or fillet 12. .Tight tolerances allow little roomfor
vertical novenent by tape or fillet 12. Referring nowto figure 2,

regi stration of VISTATAPE (TM paquette 10 within the tape player (not
shown) is acconplished using two or nore registration pins 120. The use of
regi stration pins 120 for alignnment is well known to those skilled in the
art. OTHER EMBODI MENTS
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Referring now to figures 18, 19 and 20, there are shown alternate

enbodi nents for the VI STATAPE (TM paquette 10. In all three figures,

el enments simlar to elenents of the figure 1 VI STATAPE (TkT‘ﬁEﬁGEFTE—Ia—EFEf—
| abel ed with like nunbers. In figure 18, VISTATAPE (TM paquette 10 is
constructed with aperture 1 1 being an indentation in side 202.of VI STATAPE
(TM paquette 10. Wndow portion 15 of erture 11 is shaped as an are—of—a—
circle, about 90 degrees in extent, t o/ igconwodate a helical scan head (not
shown) having a wap around angl e of about 90 degrees. In figure 19, w ndow
portion 15 of aperture 11 is also shaped as an arc of a circle, but with an
extent of about 1 80 degrees, to accommobdate helical scan head 204 having a
wrap around angl e of about 180 degrees. In figure 20, a transverse scan

head 208 is used to read tape or fillet 1 2 through w ndow portion 206 of

VI STATAPE (TM pa . scan head.
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Al t hough the invention has been described with reference to parti.cul ar
means and enbodi nents, it is understood the invention is Mol confired—+te6
the énbodi nents described and illustrated herein. 14 | claim 1. An
optical tape cartridge suitable for playing by an optical tape player, the
tape player including a voltage supply capable of supplying the optical
tape with a relatively high voltage, tgﬁufape cartridge conprising; sealed
cartridge housing; '

14

14 40

A 4 u — e
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first and second tape reels disposed within and freely rotatable in either—
direction within said housing, said reels acting as tape supply and tape
take'up reels; an optical tape having a first surface, optically recordable
si de wound on and coupling each of said first and second reels by a segnent
of said tape wherein said optically recordable side faces outwardly from
each of said reels, and having a conductive | ayer extendi ng substantially
the length of the optical tape, the cordttetive | ayer bei ng grounded at

| east one end; seal ed wi ndow nmeans on a surface of said housing di sposed
across a portion of said tape segnent, for enabling optical reading from
sai.d segnent of optical tape; and conductive guide neans for guiding said

t ape segnent past said seal ed wi ndow nmeans, having a portion disposed

adj acent sai d seal ed wi ndow neans, and being connected to the relatively
hi gh vol tage supplied by the tape player power supply, for

o
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60 ~
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64 : - SUPPLY
CONTROL
LOGIC
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mai ntaining said first surface of said tape segnent a relatively fixed

di stancefrom said seal ed wi ndow neans by el ectrostati cal | yattracting—said

grounded conductive | ayer of said tape segnment towards said conductive
gui de neans. 2. The optical tape cartridge of claim1, wherein said
conductive gui de neans includes a first surface adjacent said optical tape
first surface, and said first surface i i%udes arelatively low friction
coating. 3. The optical tape cartrid&g f claim1, wherein said
conductive guide neans includes at |east one neans for sensing the distance
bet ween sai d conductive gui de neans..and said optical tape.
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15 4. The optical tape cartridge of claim1, wherein said sealed—"

cartridge housing includes an inner. surface and contains a dry inert gas

whi ch does not react chemically with the inner surface of sai'd seal ed
cartridge housing, with the surface of said optical tape or with the

surface of said conductive guide neans. 5. An optical tape cartridge
suitable for playing by an optical tape player, the tape.player including a -
vol t age supply capabl e. of supplying the&/aptical tape with a relatively high
voltage, the tape cartridge conprising; sealed cartridge housing; first and
second tape reels disposed within and freely rotatable in either direction
within said housing, said reels acting as tape supply and tape take up-
reels; an optical tape having a first surface, optically recordable side

wound on and
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coupling each of said first and second reels by a segnEﬂT’”T_§§ra_fEBE————

wherein said optically recordable side faces outwardly fromeach of said

reels, having a second surface opposite said first surface, and having a
conductive | ayer extending substantially the | ength of ‘the optical tape,
t he conductive | ayer being grounded at |east one end; seal ed wi ndow neans
on a surface of said housing di sposed ggfoss a portion of said tape
segnent, for enabling optical reading om sai d segnment of optical tape;
and conductive guide neans for guiding said tape segnent past said seal ed
w ndow neans, being connected to the relatively high voltage supplied by-
the tape player power supply, for maintaining said second surface of said
tape segnent a relatively fixed distance from said gui de neans by

el ectrostatically attracting said grounded conductive | ayer of said tape
_segnent towards said guide neans while an air bearing separates said
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gui de neans from sai d second surface of said tape segnent [—6: The—optTcat
tape cartridge of claim5, wherein said conductive gui de neans—inectudes—a
first surface adjacent said optical tape first surface, and said first
surface includes a relatively low friction coating. 16°.7. -~ The opti cal
tape cartridge of claim5, wherein said conductive guide neans includes at

| east one neans for sensing the distaQF bet ween sai d conductive guide

nmeans and said optical tape. 8. The dﬁfical tape cartridge of claimb5,
wherein said seal ed cartridge housing .
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I ncludes an inner surface and contains a dry inert gas whi ch—dees—not—react
chemcalty with the inner surface of said sealed cartridge Hheusi-ng—wth

the surface of said optical tape or with the surface of said conductive -
gui de neans. 9. The optical tap cartridge of claim8, -wherein the gas is
hel i um 17 10. An optical tape cartridge suitable for playing by an
optical tape player, the tape player igﬁlﬁfing a vol tage supply capabl e of
supplying the optical tape with a rela ¢ y high voltage, the tape
cartridge conprising; sealed cartridge housing; '
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first and second tape reels disposed within and freely rotatable in either—
direction within said housing, said reels acting as tape SHPpL¥_aﬂQ_L§E§BT‘“‘
take up reels; an optical tape having a first surface, optically recordable
si de wound on and coupling each of said first and second reels by a segnent
of- said tape wherein said optically recordabl e side faces outwardly from
each of said reels, having a second surIg&e opposite said first surface,

and havi ng a conductive |ayer extendinb bstantially the |l ength of the
optical tape, the conductive |ayer being grounded at | east one end; sealed

wi ndow neans on a surface of said housing di sposed across a portion of said
tape segnent, for enabling optical reading fromsaid segnent of optical

tape; air bearing adjacent a portion of said second surface of said tape

segnent; and gui de neans for guiding said tape segnent past said seal ed
Wi ndow neans, -
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bei ng connected to the relatively high voltage supplied by The tape pl ayer
power supply, for naintaining said second surface of said t

relatively fixed distance from said guide neans by electrostatically
attracting said grounded conductive |layer of said tape segfent towards said
gui de nmeans while said air bearing separates said guide neans fromsaid
second surface of said tape segnent. 1%2]4The optical tape cartridge of

cl aim 10, wherein said conductive guid ﬁeans.includes a first surface

adj acent said optical tape first surface, and said first surface includes a
relatively low friction coating. 12. The optical tape cartridge of claim
10, wherein said conductive guide neans includes at |east one neans for
sensing the di stance between said conductive gui de nmeans and sai d opti cal
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1 8 13. The optical tape cartridge of claim 10, mhereiq
cartridge housing includes an inner surface and contains a dry inert gas

whi ch does not react chenically with the inner surface of said seal ed
cartridge housing, with the surface of said optical tape or with the
surface of said conductive guide neans. 14. The optical tape cartridge of
claim 13, wherein said gas is helium 15, 4 The optical tape cartridge of—

claim 13, wherein said gas is argon.
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