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A device for imparting curvature across the width of an optical recording medium (30) includes a form (26) that is pro-
vided with a guide portion (28). The guide portion (28) has a front guiding surface (32) against which the optical recording medi- |
um (30) is guided. The guide portion (28) of the form (26) is convex while the front guiding surface (32) of the guide portion (28} |
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ross its width. as the optical recording medium (30) is guided along the front guiding surface (32).
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1
DEVICE FOR IMPARTING CURVATURE ACROSS THE WIDTH

OF AN OPTICAL RECORDING MEDIUM

Technical Field
The present invention generally relates to a device for use in an optical recording
system and, more particularly, to a device for use in, for example, an optical video tape.

record and playback system.

Background Art

It is known that storage of data on a recording tape can be accomplished by using
magnetic storage techniques in which the recording tape is moved into contact with a
read/write head for purposes of writing information on the tape and reading the stored
information. By way of example, such a system is shown in Figure 1. As shown in that
drawing, a tape 10 is brought into engagemént with a read/write head 12 by way of
several movable tape engaging guides 14. The read/write head 12 writes information on
the tape 10 and also reads information that is stored on the tape 10.

Recently, attention has turned to optical recording technology as an alternative to
magnetic storage techniques for storing data on a recording tape. In optical recording
technology, a beam of light (e.g., a laser beam) is directed at and scans across the width
of a moving data storage medium, such as a flexible optical tape, to produce unique
domains on the tape that represent binary data bits. This technology is described in more
detail in, for example, United States Patent Nos. 4,719,615 and 4,912,696, the disclosure
of which is incorporated herein by reference.

Generally speaking, optical recording technology involves the use of a source of

light which directs a light beam at a mirror or other reflective surface, whereupon the
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light beam is reflected and directed:at the optical tape. Typically, the mirror is connected
to a suitable operating device (e.g., a motor and control systém) that causes the mirror
to rotate slightly back and forth. The rotation of the mirror causes the light beam to scan
back and forth across the width ofrthe tape as the light beam is reflected off the mirror.
In this way, information can be stored on the tape in the form of unique domains, and
information already stored on the tape can be read.

As a result of the foregoing arrangement and operation, the light beam reflected
from the reflecting cievice mO\}es inran arcuate path that defines an arc of a circle. If the
portion of the optical tape being scanned possesses a relative flat configuration, the focal

point of the light beam must be continually adjusted as the beam scans across the width

of the tape. This is so because the focal point of the light beam when the beam is directed

at, for example, the middle of the optical tape is different from the focal point of the light
beam when the beam is directed at, for example, the edge of the tape. In order to ensure
proper focusing of the beam at all times, it would be necessary, therefor. to employ

relatively compiicated» focusing optics.

Disclosure of The Invention

Generally speaking, the present invention provides an optical video tape record
and playback system that would eliminate the need for complex focusing optics and
thereby simplify the overall design of the system. More particularly, the present invention
provides a device that imparts curvature across the width of an optical recording medium.
The device includes a guide portion that has a front 'guidingl surface along which the
optical recording medium is guided. The front guiding surface is concave to cause the
optical-recording medium to curve across its width as thé optical recording medium is

guided along the guide portion of the form.
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In accordance with a preferred embodiment of the present invention. the guide
portion of the form can be convex to help ensure that the optical recording medium is
forced against the front guiding surface, Also, the device can include an extension that
is connected to the form and that extends away from the front guiding surface to help
guide the optical recording medium across the front guiding surface.

In accordance with another aspect of the present invention, a system for writing
and reading data on an optical recording medium includes 2 light source for providing
a light beam, an arrangement for focusing and directing the beam of light from the light
source onto the optical recording medium to produce spots on the optical tape
representing bits of data and to read stored data on the optical tape, and a form around
which the optical tape is to be guided. The form includes a guide portion having a front
guiding surface against which the optical recording medium is to be guided. The guiding
surface is concave that the optical tape is curved across its width as the optical tape is
guided along the guide portion of the form.

In accordance with a preferred embodiment of the system, the form can be convex
to help ensure that the optical tape is pressed against the front guiding surface as the
optical tape is guided past the guide portion. The system can also include two spaced
apart guide rollers, each of which is positioned at one end of the guide portion of the
form.

In accordance with a still further aspect o.f the present invention. a method of
storing data on an optfcal recording medium and reading stored data on the optical
recording ‘medium includes the steps of withdrawing an optical tape from a feed reel,
imparting a curvaturé across the width of the optical tape by guiding the optical tape
along a concave front guiding surface of a guide portion of a form, scanning a light beam

back and forth across the width of the opti'cal recording medium, and winding the optical
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tape onto a take-up reel. In the preferred embodiment, the optical recording medium 1is
guided across a convex guide portion in order to help ensure that the optical tape is
pressed against the front guiding surface as the optical tape is guided past the guide

portion.

Brief Description of The Drawings

The present invention can be further understood with reference to the following
description in conjunctipn with the appended drawings, wherein like elements have been
provided with the same referencernumerals. In the drawings:

" Figure 1 is a front view of a known read/write head used in systems which store
data on a recording tape by way of magnetic storage techniques;

Figure 2 is a perspective vie@ of the form according to the present invention,
illustrated in conjunction with a portion of an optical video tape record and playback
system; and

Figure 3 is a schematic illustration of a portion of an optical video tape record and

playback system incorporating the form according to the present invention.

Best Mode for Carrving Out The Invention

Figures 2 and 3, generally speaking, show a portion of a system for optically
recording data on an opﬁcal record'ing medium and for reading stored data on the optical
recording medium. The system can, for instance, form a portion of an optical video tape
record and playback unit. Preferably, the optical recording medium is a flexible optical
tape. While the system includes additional featﬁres, those additional features have‘not
been described or illustrated herein.

As shown in Figure 3, the system includes a light source 20. a focusing
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mechanism 22, a reflecting device 24 and a guide member 26, all of which are preferably
mounted within a housing (not shown) of the optical video tape record and playback unit.
The light source is adapted to produce a light beam 21, preferably a laser light beam.
The light beam 21 produced by the light source 20 is directed at the focusing mechanism
22. The focusing mechanism 22 can be any suitable and known mechanism for use in
focusing the light beam from the light source 20.

The focused light beam emerging from the focusih g mechanism 22 is then directed
at the reflecting device 24. The reflecting device 24 can be a mirror or any other suitable
device capable of reflecting light. The reflecting device 24 is mounted for rotation and
is connected to a suitable control device 25. The control device 25 controls operation of
a motor or other suitable apparatus (not shown) for rotating the reflecting device 24 in
the manner represented by the arrow A. The rotation of the reflecting device 24 causes
the beam of light 21 to move up and down as shown in Figure 3. In that way, the light
beam 21 can scan back and forth across the width of the optical tape as the tape is
moving in a direction parallel to its length. Thus. the amount of rotation of the reflecting
device should be sufficient to permit the light beam 21 to scan the entire width of the
optical tape.

The light beam 21 that is reflected from the reflecting device 24 is directed at the
guide member 26. As is shown most clearly in Figure 2, the guide member or form 26
includes a guide portion 28. This guide portion 28 faces in the general direction of the
reflecting device 24. For reasons that will become apparent from the description that
follows, the guide portion 28 is convex as seen from above the form 26. Specifically, the
guide portion 28 of the form 26 is convex toward th‘e reflecting device 24.

As most clearly illustrated in Figure 3, the guide portion 28 is provided with a

front guiding surface 32 that faces in the direction of the reflecting device 24. The front
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guiding surfacé 32 of fhe guide porﬁon 28 is concavely curved from the top surface 33
of the form 26 to the bottom surface 35 (i.e., aé seen from the sid; of the form 26).
More particularly, the fron_t guiding surface 32 is concavely curved away Vfrom the
reflecting device 24.

As shown in Figure 2, the system can be provided with two reels 34, 36 which,

~ depending upon the direction of movement of the flexible optical tape 30, define a take-

10

up reel and a feed reel. The tape 30 is unwound from one of the reels (e.g.. reel 34), is
guided along the front guiding surface,r32 of the guide portion 28 of the form 26, and is .
then wound on the other reel (e.rg., réelr 36).

As the optical tape 30 is guided along the front guiding surface 32, the concave

curvature of the front guiding surface 32 imparts a similar concave curvature across the

- width of the optiéal tape 30. Preferably, the radius of curvature of the front guiding

15

20

25

surface 32 is selected such that it is equal to or substantially equal to the distance between
the reflecting device and the front guiding surface 32 (as measured along the light beam
30). As a result, the light beam 30 reflected from the reflecting device 24 traces an arc
of a circle that substantially corresponds to the circular arc defined by the concave front
guiding surface 32. Stated differently, the distance between the concave front guiding
surface 32 and the reflecting ;urface of the reflecting devicé 24 (as measured along the
light beam that is reflected from the reflecting device 24) is the same or substantially the
same, regardless of whether the Iighf beam is directed at the middle of the optical tape
30, the edges of the opﬁcal tape 30 or some other point on the optical tape 30. Due to
the foregoing correlation, it is nof nécessary to provide complex focusing optics because
the focal point of the Iight beam 21 relative to the optical tape 30 remains substantially
constant as the Iight beam 21 scaﬁs the width of the pptical tape 30.

To ensure that the advantages associated with providing a concave guiding surface
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32 are fully realized, the optical tape 30 should preferably be in contact with or
substantially in contact with the front guiding surface 32 of the guide portion 28 as the
optical tape 30 is guided past the guide portion 28 of the form 26. So long as sufficient
tension is applied to the optical tape 30, that objective can be achieved.

Although the optical tape 30 is.in tension as it is wound onto one of the reels 34,
36, that tension may not be sufficient to force the optical tape 30 against the front guiding -
surface 32 of the guide portion 28. To further facilitate the tensioning, the guide portion
28 of the form 26 is convex. In addition, the guide portion 28 of the form 26 is
positioned slightly forwardly of the reels 34, 36 (i.e., slightly forwardly in the direction
of the reflecting device 24). That is, the guide portion 28 of the form 26 is positioned |
slightly forwardly of an imaginary line extending between the rotational axes of the reels
34, 36.

The combination of the aforementioned two features helps ensure that the optical
tape 30 is pulled sufficiently to force it agéinst the front guiding surface 32 of the guide
portion 28. The extent to which the guide portion 28 of the form 26 is positioned
forwardly of the reels 34, 36 and the amount of curvature of the convex guide portion
28 can be selected to ensure that sufficient tension is applied to the optical tape.

To help guide the optical tape 30 and further ensure that the tape is sufficiently
in tension, guide rollers 40, 42 can be provided. The guide rollers 40, 42 are preferably
positioned at opposite ends of the guide portion 28 of the form 26.

Additionally, as best shown in Figure 3, a guide element 46 is provided to help
guide the tape and prevent it from slidin.g.upwardly along the front guiding surface 32,
The guide element 46 can be in the form of an extension member that is connected to the
guiding portion 28 of the form 26 and that extends away from the froﬁt guiding surface

32. Of course, other suitable arrangements could be employed for serving substantially
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the same purpose as the guide element 46.

In operation, the optical tape 30 is.unwound from one of the reels (e.g., reel 34),
is guided behind the guide roller 40, is guided along the guiding portion 26, is passed
behind the other guide roller 42 and is wound on the other reel 34. The optical tape 30
isina flat conﬁgufatien as it moves from the take-off reel 34 and around the guide roller
40. The optical tape 30 begins to cuﬁe across its width as it is forced against the front
guiding surface 32. As it leaQes the form 26, the optical tape 30 once again returns to its
flat 'conﬁguration ae it moves behind the guide roller 42. As a result of the foregoing
mode of operation, the optical tape 30 is forced against the front guiding surface 32 so
that the optical tape 30 is coﬁeave across its width.

Whﬂe the optical tape 30 tape is moving past the guiding portion 28 of the form
26, the light beam 21 (e.g., laser beam) that is reflected off the reflecting device 24 scans
back and forth across the ;Nidth of the optical tape 30 (through suitable rotation of the
reflecting device) to either write information on the optical tape 30 or to read information
that hes already been stored on the optical tape 30. Bec'ause the curvature of the front
guiding surface 32 matches or substantially matches the arc traced by the scanning light
beamr 21, the focusing optics, as well as the entire focusing system, can be greatly
simplified.

The foregoing has described the principles, preferred embodiments and modes of
operation of the present rinvention. However, the invention should not be construed as
limited to the particular - embodiments discussed. Instead, the “above-described
embodiments should be regarded-as illustrative rather than restrictive, and it should be
appreciated that variations and changes may be made by workers skilled in the art, and
equivalents employed, withoﬁt departing from the scope of the present invention as

defined by the following claims.
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Industrial Applicability

The present invention cab be adapted in an optical recording system, that is, an
optical video tape record and playback system, to thereby provide a device that imparts

curvature across the width of an optical recording medium.
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What is Claimed is:

1. A device for imparting cur\}ature across the width of an optical recording
rnediurn, comprising:

a form having a guid¢ portion along which the optical recording medium is to be
guided, the guide portion being curved convexly and having a front guiding surface
against which the optical recording medium is to be guided, the front guiding surface
having a concave shape to cause the optical recording medium to curve concavely across
its width as the optical recording medium is guided along the guide portion surface.

2. The device according to claim 1, including means for guiding the optical
reading medium along the guide portion.

3. The device according to claim 1, wherein the means for guiding includes an
extension connected to the form and extending away from the front guiding surface.

4. A device for guiding an optical recording medium and for causing the optical
recording medium to curve across itsr width, comprising: a form having a guide portion
along which the optical recording medium is to be guided, the guide portion having a
front guiding surface against which the optical recording mediurh is guided, the front
guiding surface having a coﬁcave curvature to impart a concave curvature across the
width of the optical recording rﬁedium as the optical recording medium moves along the
guide portion, and including means for ensuring that as the optical recording medium
moves along the guide portion the opﬁcal recording medium is forced against the front
guiding surface to thereby cause the optical recording medium to curve across its width.

5. The device according to claim 4. wherein the means for ensuring that the
optical recording medium is forcéd against the front guiding surface includes the gﬁide
portion being curved convexly.

6. The device according to claim 4, including an extension connected to and
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extending away from the form at an upper portion of the form.

7. The device according to claim 4, including two spaced apart guide rollers, one
of the guide rollers being positioned at each end of the form.

8. A system for writing and reading data on an optical recording medium,
comprising:

a light source for providing a beam of light that can be used to store information
on the optical recording medium and to read store information;

means for focusing and directing the beam of light from the light source onto an
optical recording medium; and

a form around which the optical recording medium tape is guided and towards
which the light beam from the light source is directed, the form haying a guide portion,
the guide portion having a front guiding surface against which the optical recording
medium is guided, the front guiding surface being concave so that the optical recording
medium is concave across its width when the optical recofding medium is guided along
the guide portion.

9. The system according to claim 8, including means for helping to ensure that
the optical recording medium is pressed against the front guiding surface when the optical
recording medium is guided past the guide portion.

10. The system according to claim 9, wherein the means for helping to ensure that
the optical recording medium is pressed against the front guiding surface includes the
guide portion being -convex.

11. The system according to claim 8, including an extension connected to and
extending away from the form at an upper end of th;a guide portion.

12. The system according to claim 11, including two.spaced apart guide rollers,

each of which is positioned at one end of the guide portion of the form.
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13. The system acéording to claim 8, whefein the means for focusing and
directing the beam of light from. the light source onto an optical recording medium
inchides a rotatably mounted reflecting device having a reflecting surface so that a light
beam which strikes a point on the reflecting surface when fhe reflecting device is in a
first position strikes a point on the optical recording medium.

14. The system according to claim 8, wherein the radius bf curvature of the front

guiding surface is substantially equal to the distance between the point on the optical
recording medium and rthe point on the reflecting surface when the reflecting device is
in the first position.
15. The system acc;ording to claim 8, including two reels onto which the optical
recording medium is wound and from which the optical recording medium is unwound,
the means for focusing and directing the beam of light from the light source onto an
opticﬁ recording medium including a reflecting device, 2-1t least a part of the guide portion
of the form being positioned beyond, in the direction of the reflecting device, an
imaginary line extending between axes of the reels.

16. A method for storing data on an optical recording medium and for reading
stored data on the optical recording medium, comprising the steps of: |

unwinding an optical ;ecording medium from a feed reel;

irnpérting curvature across the width of the optical recording medium by guiding
the optical recording. mediuﬁl- along a concavely-shaped frdnt guiding surface of a guide
portion of a %orm;

scanning a light beam back and forth across the width of thé optical recording
medium; and

winding the optical recording medium onto a take-up reel.

17. The method according to claim 16, wherein the optical recording medium is
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guided across a convexly-shaped guide portion in order to help ensure that the optical
recording medium tape is pressed against the front guiding surface.

18. The method according to claim 16, including the step of passing the optical

recprding medium behind a guide roller before guiding the optical recording medium

5 along the concavély-shaped front guiding surface of the guide portion of the form, and

passing the optical recording medium over a guide roller after the optical recording

medium has been guided along the concavely-shaped front guiding surface of the guide

portion of the form.
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