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(7) ABSTRACT

A tape path roller guide has a cylindrical guiding surface
between two flanges. A plurality of continuous venting
valleys in the guiding surface are wholly parallel to a central
axis of the cylinder forming axial paddle-like surfaces
generating air flow away from the cylindrical guiding sur-
face tending to draw air from the guiding surface. Thus, a
tape is allowed to stay in contact with the guiding surface.
Because of the continuous venting valleys, the roller cylin-
der is made by molding or extrusion.
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TAPE PATH ROLLER GUIDE AND METHOD FOR
MAKING

FIELD OF THE INVENTION

[0001] This invention relates to tape path roller guides for
guiding tape, such as magnetic tape, in a tape path, for
example, in a magnetic tape drive, and, more particularly, to
providing a tape path roller guide which is capable of
operation at high velocities.

BACKGROUND OF THE INVENTION

[0002] Magnetic tape is mounted on tape reels with one or
more read/write heads of a tape drive positioned adjacent a
length of the magnetic tape. The magnetic tape is either
provided with one tape reel and threaded to a second tape
reel in the tape drive, or is mounted on two tape reels in a
cartridge. The magnetic tape is moved longitudinally, typi-
cally at a high speed, between the tape reels, to access
desired data on the magnetic tape, and then moved at a lower
speed to read and/or write data with respect to the magnetic
tape.

[0003] TLowering the time to access data on a magnetic
tape is typically considered important, and is often coun-
tered by having more data on the magnetic tape by making
the magnetic tape longer. One solution is to move the
magnetic tape longitudinally at ever higher velocities. In
magnetic tape drives, the tape is typically guided in the
lateral direction to provide an alignment with respect to the
read/write head(s). Tape path guides provide such lateral
guiding.

[0004] One type of tape path guide is a fixed guide, which
may comprise ceramic or metal guides on either side of the
tape path. At high tape velocities, the magnetic tape tends to
abrade and cut into the guides, reducing their effective life,
and may distort or otherwise damage the magnetic tape. The
fixed guide typically also comprises a fixed surface over
which the tape slides, which generates friction with the tape
and tends to distort and stretch the tape, and, as such, is not
usable for high velocities. Rather, such tape guides employ
air bearings to allow the tape to ride on a cushion of air.
However, air bearings require air pressure pumps and
plumbing, resulting in inefficient use of space and resulting
in extra cost.

[0005] Another type of tape path guide is a tape path roller
guide which is a roller with flanges on either side of the tape
path. Smooth tape path roller guides tend to float the
magnetic tape, causing it to slide. Hence, many tape path
roller guides are provided with grooves that extend circum-
ferentially with respect to the roller, or have a circumferen-
tial aspect, so that air that would otherwise be trapped under
the magnetic tape as the magnetic tape is brought into
contact with the roller, is allowed to move into the groove
and moves circumferentially along the groove away from
the point of contact, and is bled off. However, at high tape
velocities and high roller velocities, the friction between the
air and the magnetic tape, and between the air and the roller
surface, is too great, such that the air becomes trapped and
the magnetic tape is partially or entirely floated off the roller,
causing the magnetic tape to slide on the surface of the roller.
This leads to abrasion of both the magnetic tape and the
roller, and to distortion of the magnetic tape. Increasing the
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tension on the magnetic tape to counteract the effect may
cause the tape to stretch and distort.

[0006] Additionally, if the grooves are entirely circumfer-
ential, the edges between the grooves and surface of the
roller tend to mishape the tape and to cut into and distort the
magnetic tape. If the grooves are partially circumferential,
such as helical or crosshatched, the grooves tend to move the
tape from one side of the roller to the other, dependent on the
variations in tension on the magnetic tape.

[0007] Further, the grooves must be machined. If the
grooves are helical or crosshatched, they cannot be molded,
since the release of the mold would cause undercuts to the
roller. If the grooves are entirely circumferential, the witness
line, or mold separation line, would have to be axial to
prevent undercuts, resulting in the need to machine the entire
surface to insure roundness. Hence, the grooves of roller
guides are typically machined.

SUMMARY OF THE INVENTION

[0008] The present invention comprises a tape path roller
guide with a roller cylinder having a cylindrical guiding
surface between the two tape guide flanges, the cylindrical
guiding surface having a central axis. The roller cylinder has
a plurality of continuous venting valleys in the cylindrical
guiding surface which are wholly parallel to the central axis,
forming axial paddle-like surfaces. The friction between the
paddle-like surfaces and air, as the tape path roller guide is
rotated, tends to move the air away from the cylindrical
guiding surface, creating a lower pressure. Thus, the tape is
allowed to stay in contact with the cylindrical guiding
surface of the tape path roller guide.

[0009] In one embodiment of the present invention, the
roller cylinder comprises a cylindrical surface greater in the
direction of the central axis than the cylindrical guiding
surface, the cylindrical surface having the plurality of con-
tinuous venting valleys, and at least one tape guide flange
mounted to the cylindrical surface, forming the cylindrical
guiding surface between the two tape guide flanges.

[0010] As examples, the tape guide flange comprises a
cylindrical opening which is piloted on or press fitted to the
roller cylinder cylindrical surface.

[0011] As an alternative embodiment, the tape guide
flange(s) are positioned at the ends of the roller cylinder.

[0012] In a still further embodiment of the present inven-
tion, with the continuous venting valleys in the cylindrical
guiding surface wholly parallel to the central axis, the roller
cylinder is molded in a mold, shaping the cylindrical guiding
surface. The mold has a circumferential witness line axially
displaced from the cylindrical guiding surface, and the roller
cylinder is axially released from the mold. At least one tape
guide flange is mounted to the roller cylinder, forming the
cylindrical guiding surface between the two tape guide
flanges, and the continuous venting valleys extend beyond
the cylindrical guiding surface and by the at least one tape
guide flange, venting the cylindrical guiding surface to the
exterior of the at least one tape guide flange.

[0013] In one embodiment, the molded roller cylinder
comprises an injection molded plastic. In another embodi-
ment, the molded roller cylinder comprises a dry press
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ceramic. In a further embodiment, the molded roller cylinder
comprises a pressed powder metal.

[0014] In still another embodiment, the plurality of con-
tinuous venting valleys comprise “V”-shaped grooves, or
alternatively, radiused grooves, the sides of the grooves
forming the paddle-like surfaces.

[0015] In one embodiment, with the continuous venting
valleys in the cylindrical guiding surface wholly parallel to
the central axis, the roller cylinder comprises an extruded
part. In one example, the roller cylinder comprises a plastic
material.

[0016] In a further embodiment, the continuous venting
valleys extend beyond the cylindrical guiding surface and by
at least one of the tape guide flanges, venting the cylindrical
guiding surface to the exterior of the tape guide flange.

[0017] In a still further embodiment, a venting opening is
provided at at least one end of the cylindrical guiding
surface, and the continuous venting valleys extend to the
venting opening, venting the cylindrical guiding surface.

[0018] For a fuller understanding of the present invention,
reference should be made to the following detailed descrip-
tion taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is an isometric illustration of an embodi-
ment of a tape path roller guide of the present invention with
one tape guide flange on a roller cylinder, and another tape
guide flange positioned to be mounted on the roller cylinder;

[0020] FIG. 2 is a front view of an assembled tape path
roller guide of FIG. 1;

[0021] FIG. 3 is an isometric illustration of an assembled
tape path roller guide of FIG. 1;

[0022] FIG. 4 is a cut-away isometric illustration of a
portion of the roller cylinder of FIG. 1, illustrating the
venting valleys;

[0023] FIG. 5 is a cut-away end view of the roller cylinder
of FIG. 1, illustrating the venting valleys and paddle-like
surfaces;

[0024] FIG. 6 is a cut-away end view of an alternative
embodiment of the roller cylinder of FIG. 1, illustrating the
venting valleys and paddle-like surfaces;

[0025] FIG. 7 is an isometric illustration of a further
alternative embodiment of a tape path roller guide of the
present invention with one tape guide flange on a roller
cylinder, and another tape guide flange to be positioned at
the roller cylinder;

[0026] FIG. 8 is a cut-away isometric illustration of a tape
guide flange positioned at the roller cylinder of FIG. 7,

[0027] FIG. 9 is an isometric illustration of the roller
cylinder of FIG. 1 or of FIG. 7 without tape guide flanges;

[0028] FIG. 10 is a plan view of a mold for molding a
roller cylinder and one flange of the tape path roller guide of
FIG. 1 or of FIG. 7,

[0029] FIG. 12 is a plan view of a mold for molding the
roller cylinder of FIG. 1 or of FIG. 7,
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[0030] FIG. 12 is a flow chart depicting an embodiment of
the present invention for molding a roller cylinder and one
flange employing the mold of FIG. 10; and

[0031] FIG. 13 is a flow chart depicting an embodiment of
the present invention for molding a roller cylinder employ-
ing the mold of FIG. 11, and for extruding a roller cylinder.

DETAILED DESCRIPTION OF THE
INVENTION

[0032] This invention is described in preferred embodi-
ments in the following description with reference to the
Figures, in which like numbers represent the same or similar
elements. While this invention is described in terms of the
best mode for achieving this invention’s objectives, it will be
appreciated by those skilled in the art that variations may be
accomplished in view of these teachings without deviating
from the spirit or scope of the invention.

[0033] FIGS. 1, 2, 3 and 4 illustrate an embodiment of a
tape path roller guide 10 in accordance with the present
invention, with two tape guide flanges 12 and 14. A roller
cylinder 15 has a cylindrical guiding surface 16 between the
two tape guide flanges, the cylindrical guiding surface
having a central axis 17. The cylindrical guiding surface 16
is substantially the width of a magnetic tape in order to guide
the tape.

[0034] The roller cylinder 15 has a plurality of venting
valleys 20 in the cylindrical guiding surface 16 which are
wholly parallel to the central axis 17, and exhibit no cir-
cumferential aspect.

[0035] The venting valleys 20 form axial paddle-like
surfaces 21. As the tape path roller guide 10 is rotated, the
friction between the paddle-like surfaces 21 and air tends to
move the air away from the cylindrical guiding surface 16,
thereby generating air flow away from the cylindrical guid-
ing surface to draw air from the cylindrical guiding surface
16 and venting valleys 20, generating a lower air pressure.
Thus, the tape is allowed to stay in contact with the
cylindrical guiding surface of the tape path roller guide.

[0036] In the embodiment of FIGS. 1, 2 and 3, the roller
cylinder 15 comprises a cylindrical surface greater in the
direction of the central axis 17 than the cylindrical guiding
surface 16, the cylindrical surface having the plurality of
continuous venting valleys 20, and the tape guide flange 14
is mounted to the cylindrical surface, forming the cylindrical
guiding surface between the two tape guide flanges. This
allows the roller cylinder 15 to be molded or extruded, as
will be discussed.

[0037] Alternatively, the surface and tape guide flange 14
are not cylindrical, but are tapered or inset toward the central
axis 17, as are the continuous venting valleys 20.

[0038] Still alternatively, both sides of the roller cylinder
15 comprise a cylindrical surface, and both tape guide
flanges 12 and 14 are mounted on the roller cylinder
cylindrical surface. As such, the continuous venting valleys
extend beyond the cylindrical guiding surface 16, and by
both of the tape guide flanges 12 and 14. As discussed above,
the friction between the paddle-like surfaces 21 and air, as
the tape path roller guide 10 is rotated, tends to move the air
away from the cylindrical guiding surface 16 and venting
valleys 20, creating a lower pressure. Thus, the tape is



US 2005/0189678 Al

allowed to stay in contact with the cylindrical guiding
surface of the tape path roller guide.

[0039] The tape path roller guide 10 may be provided with
an interior opening 22 for mounting the roller guide on a
roller bearing for rotation.

[0040] As one example of mounting the tape guide flanges
12 and/or 14 to the roller cylinder 15, the tape guide flange,
e.g., tape guide flange 14, comprises a cylindrical opening
25 which is piloted on or press fitted to the roller cylinder
cylindrical surface 16, and the plurality of continuous vent-
ing valleys 20 extend through the cylindrical opening of the
tape guide flange.

[0041] In one embodiment of the present invention, the
continuous venting valleys 20 extend beyond the cylindrical
guiding surface 16 between the tape guide flanges, and
extend by at least one of the tape guide flanges to form
openings 23 at the exterior of the tape guide flange 14,
venting the cylindrical guiding surface to the exterior of tape
guide flange 14.

[0042] FIGS. 4 and 5 illustrate the continuous venting
valleys 20 and paddle-like surfaces 21, e.g., of the cylindri-
cal guiding surface 16 of the roller cylinder 15. In one
embodiment, the plurality of continuous venting valleys 20
comprise “V”-shaped grooves forming the paddle-like sur-
faces 21. In another embodiment such as illustrated in FIG.
6, the continuous venting valleys 20 of cylindrical guiding
surface 16 comprise radiused grooves forming paddle-like
surfaces 26.

[0043] FIGS. 7 and 8 illustrate an alternative embodiment
of a tape path roller guide 26 having a roller cylinder 15 with
a cylindrical guiding surface 16 and a plurality of venting
valleys 20 with paddle-like surfaces 21 as above, but where
at least one of two tape guide flanges 27 and 28 is positioned
at an end of the roller cylinder 15. In one embodiment, the
tape guide flange or flanges, e.g., tape guide flange 28, is
cemented to the roller cylinder 15. In another embodiment,
both the tape guide flange 28 and roller cylinder 15 are
mounted on a roller bearing and urged together by spring
pressure. Those of skill in the art can envision further means
for positioning tape guide flanges 12, 14, 27, 28 with roller
cylinder 15 for rotation. Still alternatively, the tape guide
flanges 27, 28 may be fixed, while the roller cylinder 15 is
mounted for rotation.

[0044] Still referring to FIGS. 7 and 8, in one embodi-
ment of the present invention, a venting opening 29 is
provided at the end(s) of the cylindrical guiding surface 16,
such that the continuous venting valleys 20 extend to the
venting opening 29, thereby venting the cylindrical guiding
surface.

[0045] FIG. 9 illustrates an embodiment of the roller
cylinder 15 without the presence of the tape guide flanges.
As discussed above, the roller cylinder 15 has a plurality of
continuous venting valleys 20 in the cylindrical guiding
surface 16 which are wholly parallel to the central axis 17,
and which exhibit no circumferential aspect.

[0046] Referring to FIGS. 1,7 and 10, in one embodiment
of the present invention, with continuous venting valleys 20
and paddle-like surfaces in the cylindrical guiding surface
16 wholly parallel to the central axis, the roller cylinder is
molded in a mold 30, the mold interior 31 shaping the
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cylindrical guiding surface with the continuous venting
valleys. In the example of FIGS. 1 and 6, the mold 30
additionally comprises a mold 32 for one of the tape guide
flanges. In this instance, mold 30 additionally comprises a
center section 37 for forming the opening 22 for mounting
the roller cylinder 15 to a roller bearing. The mold 30 has at
least two parts 33 and 34, and a circumferential witness line
36, axially displaced from the cylindrical guiding surface 16,
joins the two parts. “Axially displaced” means that the
circumferential witness line 36 is at or near the edge of the
cylindrical surface, and is not on the surface 16 which would
be touched by the tape. When the part has been molded, the
part comprising the roller cylinder 15 and tape guide flange
12, with continuous venting valleys, is axially released from
the mold out of mold part 34.

[0047] Referring to FIGS. 9 and 11, in one embodiment
of the present invention, with continuous venting valleys 20
in the cylindrical guiding surface 16 wholly parallel to the
central axis 17, the roller cylinder is molded in a mold 40,
the mold interior 41 shaping the cylindrical guiding surface
with the continuous venting valleys. In the example of
FIGS. 9 and 11, the mold 30 is for the roller cylinder 15
only, without a tape guide flange. In this instance, the
continuous venting valleys extend the full length of the
roller cylinder 15. The mold may also have a center section
47 to form a surface for mounting the roller cylinder to a
roller bearing. The mold 40 has at least two parts 43 and 44,
and a circumferential witness line 46 axially displaced from
the cylindrical guiding surface joins the two parts. When the
part has been molded, the part comprising the roller cylinder
15, with continuous venting valleys 20, is axially released
from the mold out of mold part 44.

[0048] In either mold 30 or mold 40, the end of the mold
34, 44 may be tapered or inset toward the central axis, to
taper or inset the cylindrical surface 16 at one end of the
roller cylinder 15. The taper or inset is beyond the actual
cylindrical guiding surface 16 between the tape guide
flanges. In one embodiment, the continuous venting valleys
20 also conform to the taper or inset to form openings at the
exterior of the tape guide flange, venting the cylindrical
guiding surface to the exterior of the tape guide flange.

[0049] In another embodiment, the roller cylinder 15 is
extruded from an extruder having the shape of the interior
cylindrical portion 41 of the mold 40, the extruder shaping
the cylindrical guiding surface with the continuous venting
valleys. When extruded, neither end of the roller cylinder is
tapered or inset.

[0050] FIG. 12 comprises an embodiment of a method for
making the tape path roller guide 10 of FIGS. 1 and 7 which
is made with one tape guide flange 12, 27 molded with the
roller cylinder 15.

[0051] Referring to FIGS. 1, 7,10 and 12, in step 50, with
mold 30 assembled and joined at the circumferential witness
line 36, which is axially displaced from the cylindrical
guiding surface, the roller cylinder 15 and tape guide flange
12, 27 are molded.

[0052] Inone embodiment, the molding step 50 comprises
injection molding a plastic. In another embodiment, the
molding step 50 comprises dry pressing a ceramic. In still
another embodiment, the molding step 50 comprises press-
ing a powdered metal.
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[0053] Thus, the molded part comprising the roller cylin-
der 15 and tape guide flange comprises an injection molded
plastic. In another embodiment, the molded roller cylinder
comprises a dry press ceramic. In a further embodiment, the
molded roller cylinder comprises a pressed powder metal.

[0054] Instep 52, the at least two parts 33 and 34 of mold
30 are separated at the circumferential witness line 36, and
the part comprising the roller cylinder 15 and tape guide
flange 12, 27 is axially released from the mold out of mold
part 34, as allowed by the continuous venting valleys 20.

[0055] Then, in optional step 55, a tape guide flange 14, 28
is mounted to, or positioned at, the roller cylinder, forming
the cylindrical guiding surface 16 between the two tape
guide flanges 12, 14 or 27, 28.

[0056] FIG. 13 comprises an embodiment of alternative
methods for making the tape path roller guide 10 of FIGS.
1 and 7 which utilizes the roller cylinder 15 without an
integral tape guide flange, and to which both tape guide
flanges are mounted. The alternative methods comprise
molding or extruding the roller cylinder 15.

[0057] Referring to FIGS. 1,7, 9, 11, and 13, in step 60,
with mold 40 assembled and joined at the circumferential
witness line 46, which is axially displaced from the cylin-
drical guiding surface, the roller cylinder 15 with continuous
venting valleys 20, is molded. As discussed above, in one
embodiment, the molding step 60 comprises injection mold-
ing a plastic. In another embodiment, the molding step 60
comprises dry pressing a ceramic. In still another embodi-
ment, the molding step 60 comprises pressing a powdered
metal.

[0058] Instep 62, the at least two parts 33 and 34 of mold
30 are separated at the circumferential witness line 36, and
the part comprising the roller cylinder 15 is axially released
from the mold out of mold part 34.

[0059] In the alternative embodiment, in step 70, a roller
is extruded in an extruder, shaping a cylindrical surface 16,
and a plurality of continuous venting valleys 20 with paddle-
like surfaces 21 in the cylindrical surface wholly parallel to
the central axis. Then, in step 73, the extruded roller is
severed to form a roller cylinder 15. Thus, with the con-
tinuous venting valleys in the cylindrical guiding surface
wholly parallel to the central axis, the roller cylinder com-
prises an extruded part. As an example, the extruded part is
made of a plastic material, and the extruded part comprising
the roller cylinder 15 comprises an extruded plastic.

[0060] Then, after the roller cylinder has been formed by
molding or extrusion, in optional step 55, tape guide flanges
12 and 14, or 27 and 28, are mounted to the roller cylinder,
forming the cylindrical guiding surface 16 between the two
tape guide flanges 12, 14, 27, 28.

[0061] As discussed above, the tape guide flanges 12 and
14, in one embodiment, each comprises a cylindrical open-
ing 25 which is piloted on, or press fitted to the roller
cylinder cylindrical surface 16.

[0062] Referring to FIGS. 12 and 13, in an alternative
embodiment, step 55 of FIG. 12 and step 75 of FIG. 13 may
alternatively comprise cementing the tape guide flanges 12
and/or 14 onto the roller cylinder cylindrical surface 16, or
cementing the tape guide flanges 27 and/or 28 to the end(s)
of the roller cylinder 15.
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[0063] Still alternatively, if the molded roller cylinder 15
is tapered or inset at one end, the tape guide flange at that end
may be piloted onto that end.

[0064] Although only magnetic tape has been discussed,
other types of tape systems, such as optical data storage tape,
may employ the present invention.

[0065] The illustrated components of the tape path roller
guides 10 of FIGS. 1 and 7, may be varied, or combined,
and the illustrated steps of FIGS. 12 and 13 may be
conducted discontinuously, or other steps added, as is known
to those of skill in the art.

[0066] While the preferred embodiments of the present
invention have been illustrated in detail, it should be appar-
ent that modifications and adaptations to those embodiments
may occur to one skilled in the art without departing from
the scope of the present invention as set forth in the
following claims.

We claim:

1-18. (canceled)

19. A method for making a tape path roller guide com-
prising the steps of:

molding a roller cylinder in a mold, shaping a cylindrical
guiding surface, said cylindrical guiding surface having
a central axis, and a plurality of continuous venting
valleys in said cylindrical guiding surface wholly par-
allel to said central axis, said continuous venting val-
leys having axial paddle-like surfaces, said mold hav-
ing a circumferential witness line axially displaced
from said cylindrical guiding surface; and

axially releasing said roller cylinder from said mold.
20. The method of claim 19, additionally comprising the
step of:

mounting at least one tape guide flange to said roller
cylinder, forming said cylindrical guiding surface
between two said tape guide flanges.

21. The method of claim 20, wherein said molding step
additionally comprises molding the other of said two tape
guide flanges at one end of said cylindrical guiding surface
of said roller cylinder.

22. The method of claim 20, wherein said molding step
comprises molding said roller cylinder without any tape
guide flange; and wherein said mounting step comprises
mounting two said tape guide flanges to said roller cylinder
at opposite ends thereof.

23. The method of claim 20, wherein said at least one tape
guide flange comprises a cylindrical opening, and wherein
said mounting step comprises press fitting said cylindrical
opening of said at least one tape guide to said roller cylinder.

24. The method of claim 19, wherein said plurality of
continuous venting valleys comprise “V”-shaped grooves.

25. The method of claim 19, wherein said plurality of
continuous venting valleys comprise radiused grooves.

26. A method for making a tape path roller guide com-
prising the steps of:

extruding a roller in an extruder shaping a cylindrical
surface, said cylindrical surface having a central axis,
and a plurality of continuous venting valleys in said
cylindrical surface wholly parallel to said central axis,
said continuous venting valleys having axial paddle-
like surfaces; and

severing said extruded roller to form a roller cylinder.
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27. The method of claim 26, additionally comprising the
step of:

mounting two tape guide flanges to said roller cylinder at
opposite ends thereof, forming a cylindrical guiding
surface from said cylindrical surface between said two

tape guide flanges.
28. The method of claim 27, wherein said tape guide
flanges each comprises a cylindrical opening, and wherein
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said mounting step comprises press fitting said cylindrical
opening of said tape guide flanges to said roller cylinder.
29. The method of claim 26, wherein said plurality of
continuous venting valleys comprise “V”-shaped grooves.
30. The method of claim 26, wherein said plurality of
continuous venting valleys comprise radiused grooves.



