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ROTATING TAPE EDGE GUI DE BACKGROUND OF THE | NVENTI ON: The present invention
rel’at es’sgeneral |y to magnetic recording tape gUHRESEEEE B&N and nore
particalarly, to a conpact tape guide assenbly whléﬁpb?QEQdes mnimzed

| ateral tape notion without tape danage. Magnetteg,, “Eiﬁmsed for
storage of data generated by conputers. Typlcallﬁagg mediumi s
presented to a magnetic head which ordinarily can either
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ROTATING TAPE EDGE GUIDE

BACKGROUND OF THE INVENTION:

The present invention relates generally to magnetic
recording tape guide assemblies, and more particularly,
to a cémpacf tape guide assembly which provides minimized
lateral tape motion without tape damage.

5 Magnetic media-are used for Storage of data
generated by computers. Typically a magnetic medium is
presented to a magnetic head which ordinarily can either
read or write data on the medium. Magnetic storage
disks, commonly referred to as hard disks, are presently

10 the preferred storage medium for use in computer systems
where fast access time and substantial storage capacity
are of interest. However, because of their low cost,
portability, compactness and storage capacity, magnetic
tapes are also used for data storage.

15 One advantage which tapes have over hard disks is
that once the data is on a magnetic tape, the tape and
its container {commonly referred to as a cartridge) can
be removed from the computer and stored in a secure
location or can be used for carrying or mailing data to a

20 remote location. This removable feature allows tape and
tape drives to be used as archival storage and/or "back-

up" systems for hard disks. However, the data error rate
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In order to increase storage denszty for-a glven
cartridge size, thinner tape may be employed. One
popular tape drive assembly, known generally as a five
and one quarter inch (i.e., 5 1/4™ or 133.3 mm) tape
drive, is typically five and three quarters inch wide by
three and one quarter inches high by nine inches deep
(i.e., 5 3/4" x 3 1/4™ x 9" or 146 mm x 82.5 mﬁ x 228.6
mm) . This drive typically receives a five and one
quarter inch cartéidge which is about four and one tenth
inches square and one inch high. Typically, six hundred
feet of one half inch wide, '‘one millinch thick (i.e., 1
mil) tape is wound onto a three and six tenth inch
diameter supply reel in a five and one quarter inch
cartridge for data storage use in a five and one quarter
inch tape drive. The storage capacity of a 133.3 mm
(five and one quarter inch) cartridge, however, can be
increased by lengthening the tape. For example,
approximately one thousand, one hundred feet of one half
millinch thick tape may be loaded onto the same supply
reel. Therefore, more data may be stored in a five and
one quarter inch cartridge using one half millinch thick
tape versus one millinch thick tape. The dimensions
herein may be converted using the conversion, one inch
equals 25.4 mm.

Another way to increase the storage density for a

given cartridge size is to write the bits on the tape in
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its container (commonly referred to as a cartridge) caﬁ“§§§§§&S§§P Fom t he
conputer and stored in a secure location or can be used for carrying or
mai.ling data to a renote |location. This renovable feat\géé j e and
tape drives to be used as archival storage and/or "ba : 49! f or

hard di sks. However, the data error rate . ] )
_ smaller areas and on a plurality of parallel longitudinal

tracks. As more tracks are recorded on a tape, each

track then becomes narrower and the tape mu§£ now be
constrained from shifting up or down (called lateral tape

5_ motion) in a direction perpendicular to the tape travel
path as the tape passes by the magnetic head in order to
maintain proper alignment of the head and tracks on the
tape. Constraining the tape to minimize lateral tape
motion prevents data retrieval errors.

10 Lateral tape motion is defined as the peak-to-peak
distance of the u;desirable movement {in-plane) of the
tape perpendicular to its prescribed longitudinal
direction of motion past the head. Lateral tape motion
is a major limiting factor in determining the minimum

15 width of a track and the minimum spacing between tracks
on the tape. Thus, as lateral tape motion is reduced,
more tracks may be stored on the tape and the tape
density increases accordingly.

One concern with reducing lateral tape motion is the

20 possible damage to the tape due to wear from the tape
drive assembly. As tape thickness is reduced in order to
store more data in a particular sized cartridge, the
strength of the tape is similarly reduced. Thus, the
possibility of damage to the tape due to wear increases.

25 A prior art tape guide assembly is described in U.S.
patent number 5,173,828, entitled "Compact Multiple
Roller Tape Guide Assembly", by Andrew EluTanzer, et.

al., and is assigned to the same assignee as the present
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-2 -, must be quite low to allow use as archival and/or baclﬂﬂ?LﬁCEDage
devices. In order to increase storage density for a g|¥

t hi hner tape may be enployed One popul ar tape drive
general ly as a f{Lyenabdnoneqfda | 14" Qs
drive, is typlcallynflgg an hlri-'%g g%giﬁgrs?sl%ﬁmﬁ\xléfé%y

quarter |nches ﬁhﬁBeQYSnlﬁQ Bﬂghgidiﬁ@%s gix tape rollers R1-R6. FIG. P

shows the arrangement of three of the six rollers, Rl-R3

in a cross sectional view of the tape guide assembly of
5 _ patent number 5,173,828.

Essentially, each tape guide roller is a machined
cylinder. Each roller includes a stem 20, a tape support
surface 22, and flanges 24, 26. The tape support surface
22 is uniformly flat, extending parallel to the roller

10 shaft axis 28, and preferably lies on the circumference
of a six tenths miilinch diameter D. The roller is
mounted on a preloaded ball bearing {not shown) to
prevent roller movement lateral to the tape. A small
coil spring 30 and washer 32 are used to preload the

15 roller and bearing assembly.

In the roller guide assembly of patent number
5,173,828, the rollers rotate with the tape in the
direction of tape travel as the tape advances. The
flanges 24, 26 have surfaces 24a, 26a which may contact

20 and provide guidance for the longitudinal edges of the
tape as the tape advances along the tape travel path.
When a tape edge comes in contact with a flange _surface
24a or 26a, there is wvery little friction between the
tape edge and the flange surface, because the flange 1is

25 fixed to the roller so that the flanges 24, 26 and fliange
surfaces 24a, 26a rotate with the tape as it advances.

The distance between the flange surfaces 24a, 26a is

reater than the width of the tape. Thus, the flange
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(i.e., 53/4" x 3 1/4" x 9" or 146 mmx 82.5 nm x 228_.6 Thi ?Egglve
typically receives a five and one quarter inch cartrfﬁﬂﬁ out
four and one tenth inches square and one inch high. Typic Iy, SIX hundr ed

feet of one half inch wide, one mlIlinch thick (i. ﬁﬁmﬁmmiﬁﬁ wound
onto a three and six tenth inch diameter supply reelll

quarter inch cartridge for data storage use in a five and one quarter |nch
tape .drl_ve.. The Sé:.p 1835 Eggam tsya Oa]jz:a--f1 &g’é Enmgonstant contact w:r.th the

longltudlnal tape edges. This permits a wlndow of

lateral tape movement equal to the distance between the

flange surfaces 24a, 26a minus the tape width. The width
5 of the window directly affects the thickness of the track

width, the spacing between tracks and the distance from

each longitudinal tape edge where the first track may be

stored.

Another prior .art technique for reducing or

10 minimizing lateral tape motion is to provide a first
fixed plurality of tabs having a surface for contact with
a first longitudinal tape edge and a second corresponding
plurality of tabs having a.surface for contact with the
second longitudinal tape edge where the second plurality

15 of tabs is flexible in the direction perpendicular to the
tape travel path. With such an arrangemenﬁ, the second
plurality of tabs causes the first longitudinal tape edge
to remain in contact with the first plurality of tabs
while compensating for variations in tape .width.

26 One concern with such an arrangement is tape edge
damage due to wear. Because both tape edges r;;ain in
substantially constant contact with the surfaces of both
pluralities of tabs, as the tape advances, the tape edges
pass across the fixed surfaces (i.e., the surfaces do not

25 move in the tape travel direction) and damage due to

friction with these surfaces may result.
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(five and one quarter inch) cartridge, however, can beﬁgﬁ
| engt heni ng the tape. For exanple, approxinmately one t S Lﬁégﬁa%undred
feet oft one half mllinch thick tape may be | oaded onto the same Sun)

reel . Ther ef or SUMMRRY RF aTHBy IHRVERNTHA: in a five and)|f
cartridge using one half n1II|nch thi ck tape versus onguiis i

tape. The di nensions herein may be converted u5|nq:the cogver5|on one inch
equals 25 4 mm In accordance with the pres ;n

apparatus includes two spaced apart reference mechanxsms
and an adjustment mechanism logated in between the ‘two
reference mechanisms. Each of the reference mechanisms
5 has a surface for engagement with a first longitudinal
tape edge where both surfaces are plannarly aligned with
a predetermined tape travel path and mounted for movement
with the first tape edge to guide the first tape edge
along the tape travel path. The adjust mechanism has a
10 surface for engagement with the second longitudinal tape
edge. The adjustment surfaée is parallel to the
reference surfaces and mounted for movement with the
second tape edge. Additiomally, the adjustment surface
is mounted in such a way and in a position effective to
15 urge the first tape edge into contact with the reference
surfaces to minimize movement of the tape in a direction
perpendicular to the reference surfaces and the
adjustment surface during tape advancement. With such an
arrangement, an increased number of data tracks may be
Zd stored on a magnetic tape media by virtually eliminating
lateral tape motion.
The invention in its broad form resides.in a tape
guide assembly and method as recited in claims 1 and 10
respectively.
25 The embodiments of present invention described
herein provide minimized lateral movement for extremely

high data and tzack densities and allows tapes to run at
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Anot her way to increase the storage density for a given cartridge size is
to wite the bits on the tape in -3- small er ar eaSHERHES] ERNlity of
paral l el longitudinal tracks. As nore tracks are r ecor dBEF “tape, each

{7ac Then Secores arrover"an T tepe mst now by ey NI

10

15

20

25

their best and to be drive-interchangeable, with very
‘little tape degradation caused by the driielf'fhis ig o ¢
very important because tapes are frequently recorded in
one drive and played back in a different drive.
Furthermore, the use of very thin and fragile tape such
as one half millinch (i.e., 0.5 mil) recording tape is
enabled through the very gentle movable surfaces provided
by the present invention. |

BRIEF DESCRIPTION OF THE DRAWINGS:

A more detailed undérstanding of the invention may
be had from the following description of a preferred
embodiment given by way of example and to be understood
in conjunction with the accompanying drawing wherein:

FIG. 1 is a side cross-sectional view of a prior art
roller guide assembly;

FIG, 2 is a plan view of a tape guide assembly
according to a preferré& embodiment of the invention;

FIG, 3 is a side view of a recording tape travelling
over the transducing portion of a tape head;

FIG. 4 is a side cross-sectional view of a roller
guide assembly according to a preferred embodiment of the
present invention; and

FIG. 5 is a plan view of a tape guide assembly

according to a preferred embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:
Referring now to FIG. 2, a tape drive assembly 50 is
shown. Cartridge 52 is inserted into a receiver 54 of
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constrained fromshifting up or down (called lateral tape nBERG®EO n a

diréction perpendicular to the tape travel path as the, Y the
magneti c head in order to nmai ntain proper alignnment of; ; %ﬂ@ﬁﬂ acks
sUtionehr eveRks

on the tape. Constkaefblg 5e t AP&dtbFM 56 M Afodil £ alotte
data retrieval errors. Lateral tape notion is defined as the peak-to-peak
di stance of the umueswhlr&d@&ve;@iﬂy( szheﬂl BE) Qtoﬁdﬂ:e Gapeshewpelidl dalced
to its prescriBed- Iong1tud|nal

outline) drives take-up reel 62. Proper balance of the

opposing torques of the two.motors produces the required
5' tape tension and also produces tape motion either in or
out of cartridge 52. Hence, the tape may be driven in
either forward direction 64 or reverse direction 66 to
variously write data on or read data from the tape in
cooperation with the drive from motors 56, 60, as
10 controlled by a motor controller circuit (not shown)
under the directién of a processor (not shown). The tape
is rewound back onto supply reel 58 before tape 68 in
tape cartridge 52 is removed from tape drive assembly 50.
Head 70 is shown in FIG. 3 with tape 68 streaming
15 across the head transducing face 72. The longitudinal
tape travel path 74 is perpendicular to the lateral axis
L of the head. Data is writtem in a plurallity of
parallel tracks (i.e., T1l, T2, T3) on a data portion 76
of the tape. Data portion 76 lies between the tape's non-
20 data portions 78, 80. The head 70 moves laterally up and
down along axis L in order to read data on selected ones
of these tracks Tl, T2, T3. Therefore, the tape must
always be presented across head face 72 with minimal
lateral variation, preferably less than approximately ten
25 percent of the track width, to avoid misalignment of the
head and the tracks which would result in data errors.
The present invention is directed toward increasing

the amount of data which may be stored in a typical
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direction of notion past the head. Lateral tape notion |st§” HERT HASBEEMg
factor in determning the mninmnumw dth of a track and the BEff¢EDaci ng

between tracks on the tape. Thus, as lateral tape notion fj

tracks may be stored on the tape and the tape density mcné%&ﬁ iﬁnmlilw
accordingly. One goncern with reducing lateral, tape notion |s the possib
damage to the tapeidfe t FivEar ome marker Ok Lareiyivasbyape

thi ckness 's rg?uggd LN g&%@&&g)number of tracks which may be stored on 2

tape. First, minimizing the amount of lateral movement
relative to the tape head experienced by the tape allows
5 the tracks to be narrower and spaced closer together, and
thus, the number of tracks stored on the tape is
increased. Second, the present invention takes into
consideration the difficulties of minimizing lateral tape
motion when using very thin tape (i.e., one half
10 millinch). For example, a straight length of one half
millinch thick taée is filimsy and difficult to maintain
in a narrow, unwavering tape flow path without damage to
the tape. Further, tapes are not manufactured with
perfectly straight edges. Thus, in addition to
15  minimizing lateral tape motion, the present invention is
directed toward minimizing tape edge damage. The
combination of minimized 1ate¥al tape motion and
minimized tape edge damage results in the non-data
portions 78, 80 being significantly smaller than the non-
20 data portions required by prior art tape drive
assemblies. Reducing the size of the non-data portions
again allows more tracks to be stored on the tape and
hence, more data.
The location of the rollers and the basic dimensions
25 of the rollers of the invention aée similar to the
rollers described in patent number 5,173,828, the
contents of which are hereby incorporated by reference.

The roller guide assembly of this preferred embodiment is

I
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store nore data in a particular sized cartridge, the strengtRERMACERe t ape

is simlarly reduced. Thus, the possibility of damage tQ il %ﬂ;o
wear increases. A prlor art tape gui de assenbly is descn ﬁ a 1 t ent

nunber 5,173, 828, ,tng%ggf, 5: Myt i Rle y‘ﬁn PRI mey"

by Andrew E. Tanzer I' S assigne sane assignee as t
present in the above referenced patent.

- - -

It is to be understood that although this preferred
embodiment of the invention will be described with
5 reference to a system of rollers having flanges which are
fixed to the rollers, this is only by way of example. As
will be described below, there are several alternative
preferred embodiments.
Referring now to FIG. 4, a cross-sectional view of a
10 roller guide assembly according to the invention is
shown. There are two reference rollers RR1, RRZ and one
adjustment roller AR]1 mounted for rotation with the tape
68 as the tape advances in the direction 81 of tape
travel on a support structure 82 of the tape drive
15 assembly 50 (shown in FIG. 2). Reference numbers which
are identical to reference numbers shown in FIG. 1 refer
to identical elements. Essentially, each tape guide
rolle£ is a machined cylinder. Each roller includes a
stem 20 and a tape support surface 22. The tape support
20 surface 22 is uniformly flat, extending parallel to the
roller shaft axis 28, and preferably lies. on the
circumference of a six tenths millinch diameter D.
Each roller requires only one flange. Roiier RR1
includes a flange 84, roller RR2 includes a flange 86
25 which is plannarly aligned with flange 84, and roller ARl
includes a flange 88 the plane of which is parallel to
the plane of the two reference flanges 84, 86. Each

reference flange 84, 86 has a surface 84a, 86a for
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-4- "invention. The tape guide assenbly described in patgfjg SiuEHREAs BEEN
5,173,828 includes six tape rollers RI-R6. FIG 1 shows thep@ptﬁmggnent
three of the six rollers, RL-R3, in a cross sectional V|e “ﬁ t

gui de assenbly of patent number 5,173,828. Essentially, %@u @%

roller is a nachln%: tyllnder Each roller includes a std Y
suppor t with a first longitudinal tape edge 90, and the

adjustment flange 88 has a surface 88a for contact with

the second longltudlnal tape edge 92. E

Although the invention requires that each roller

of

S have only one flange to guide the longitudinal tape edges

90, 92, the roller may have a second flange on an
opposite side of the tape to the first flange for
purposes other than to guide a longitudinal tape edge.
For instance, a second flange may be useful if the tape
10 drive assembly looses power to prevent the tape from
drooping between rollers. Moreover, many available

rollers come with two flanges and it may be less

expensive to use these rollers than to construct a roller

with only one flange.

15 The reference rollers RR1l, RR2 also include small
coil springs 30 and washers 32 and are mounted on a
preloadgd ball bearing {not shown). The combination of
the small coil spring 30, the washer 32, and the
preloaded ball bearing (not shown) prevents reference

20 roller movement lateral to the direction 74 of tape
travel.

The adjustment roller ARl includes a biasing coil

spring 94 and a light weight washer 96. The biasing coil

94 and washer 96 permit movement of the'adjustment roller

25 ARl and, hence, adjustment flange 88 in a direction
parallel to the roller shaft axis 28 (i.e., a direction
which is perpendicular to the plane 98 of the reference

flange surfaces 84a, 86a.)

This Sheel Has Been Re

TN




surface 22, and flanges 24, 26. The tape support surface zzﬂ-ﬁs‘%{%}%\g %PGEN
flat, extending parallel to the roller shaft axis 28, and prefera

on the circunference of a six tenths mllinch dianeter D. ThH%j [g aﬁmygﬁ%ﬂ
nount ed on a prel oaded ball bearing (not shomn) to prevent.md l t
lateral to the tape. An?éf@'tthé@é|1§pﬁbnﬂll§ gr a3énd’ @ndsS G0
preload the roller and bearing assenbly e roI gui de assenbly of

pat ent nunber travel path (1 e the tape drlve assembly is not in

use), the b1aszng coil 94 and washer 96 prov1de that the
adjustment roller ARl and adjustment flange 88 are in a

5 rest position with respect to the plane 98 of the
reference flange surfaces 84a, éGa. The rest position of
the adjustment flange 88 is such that the distance 100
between the plane 98 of the reference surfaces 84a, 86a
and ﬁhe plane 102 of the adjustment surface 88a is equal

10 to the minimum width of the tape 68.

As the tape 68 advances along the tape travel path,
the flexible mounting of the adjustment roller ARl and,
hence, the adjustment flange 88 in the direction 100
allows the adjustment flange surface 88a to contact the

1s second longitudinal tape edge 92 to urge the tape in the
direction 100. This results in the first longitudinal
tape edge 90 remaining in contact with the reference
flange-surfaces 84a, 86a which minimizes or eliminates
lateral tape motionm.

20 The flexible mounting of the adjustment roller ARl
compensates for any variation in the tape-width. For
example, if the tape width is wider than the minimum tape
width the second longitudinal tape edge 392 will exert
pressure on the adjustment flange surface 88a which will

25 cause the biasing coil 94 to be compressed. As the
biasing coil is compressed, it pulls the washer 96,
adjustment roller AR1l, and adjustment flange 88 in a

direction away from the plane 98 of the reference flange
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5,173,828, the rollers rotate with the tape in the di r &2E% %% trave

as the tape advances. The flanges 24, 26 have surfaces 24a, 26a
contact and provide gui dance for the | ongitudinal edges”mf\ﬁﬁﬁﬂ@%%%ﬁgs the
t'ape advances along the tape travel path. Wen a tape @ i ont act
with a flange surbacdazss 6laz686at Iserch ithaterthd ididtanes chebrepot Woen the
t ape edge and the flange surface, because the flange is fixed to the roller
so that the fIangE§324—1@@ gﬁatbpa@ggustment surface 88a and the reference

surfaces 84a, 86a is equal to the wider tape w1dth.
The biasing coil 94 is constructed to require very
5 little force to be compressed. Further, the washer 96
and adjustment roller ARl are constructed such that they
are very light in weight. Thus, very little force is
required to move the combination of the biasing coil 94,
washer 96 and adjustment roller AR1 such that even the
10 longitudinal edge of thin magnetic tape {(i.e., one half
millinch thick) is strong enough to exert a sufficient
force on the adjustment surface 88a to cause the
combination to move away from the plane 98 of the
reference surfaces 84a, 86a in order to accommodate for
15 the changing width of the tape. Additionally, the change
in width is generally a gradual change requiring a
gradual increase in force to continue to compress biasing
coil 94.
When a tape edge 90, 92 comes in contact with a
20 flange surface 84a, 86a, or 88a, there is wvery little
friction between the tape edge and the flange surface,
because the flanges are fixed to the rollers so_that the
flanges 84, 86, 88 and flange surfaces 84a, 86a, 88a
rotate with the tape as it advances. Thus, lateral
25 motion of the tape is minimized or eliminated while also
minimizing the possibility of damage due to tape wear.
Referring back to FIG. 2, a tape drive assembly

having two tape guide roller assemblies according to the
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surfaces 24a, 26a rotate with the tape as it advances. g‘%?%fHAsggtgmeen
the flange surfaces 24a, 26a is greater than the wdth of the tap ﬂ

t he fl ange -5- surfaces 24a, 26a are not in constant fﬁ%@ﬁaﬁﬁ%ﬁﬁ“ﬁ
| ongi tudi nal tape edges. This permts a w ndow of
invention are shown. The first tape guide roller

assembly comprlses the two reference rollers RRl and RR2

T

and the adjustment roller AR1 descrlbed above. The
second tape guide roller assembly also comprises two

5 reference rollers RR3 and RR4 and an adjustment roller
AR2. The second tape guide roller assembly functions in
a similar manner as that of the first tape guide roller
assembly.

While one half millinch thick tape is flimsy

10 relative to lateral motion when held in a straight beam,
it becomes relati;ely rigid to lateral motion
{perpendicular to the tape longitudinal axis 74, as shown
in FIG. 3) when the tape is. formed with an arc in the
longitudinal axis. Thus, the location of each of rollers

15 RR1, RR2, and ARl is along an arcuate or curvilinear
guide path to force the tape into an arcuate or
curvil;near (and thus laterally rigidized) longitudinal
configuration. The lateral rigidizing of the tape
enables the rollers to further constrain lateral movement

20 of the tape. Also, an additional benefit derives from
this arcuate arrangement, mainly, that it enables
placement of the rollers in a right configuration such as
permits its incorporation in a five and one quarter inch
tape drive assembly meeting the above stated dimensional

25 limitations.

The distance between the rollers is also a

significant factor in controlling lateral tape motion.

To the extent that the tape can be thought of as a fairll

TN



| ateral tape nobvement equal to the distance between tﬂ'@ﬁﬁ%ﬁfg«é"r@@?@&es
24a, 26a mnus the tape wdth. The width of the w ndow di FEth I'%P affects

the thickness of the track width, the spaci ng betweenyiga; ¢ (d it e
di stance from each |ongitudinal tape edge where the fllggﬁﬂgﬁﬂ%@
stored. Another prior art technique for reducing or mnimzing lateral tape
motion is to provFdaid beam; & radrpbdr adjerest waddrs/ionptrelsftke for

contact with

position and angle of the beam, but if the: digtance in .
between the pair is too small, angular accu;acy is loéﬁ.
However, if the pair of adjacent rollers is too widely
5 ~ separated, the beam-like stiffness is lost, and the tape
can deviate from straightness.. Thus, two rollers that
are too close together (nearly adjacent) do not have much
improvement over a single roller, but if the rollers are
more than about four tape widths apart, then the tape is
10 allowed too much free play, and tracking suffers. The
preferred spacing-of the reollers in the present invention
averages one and fifty-eighths inches (i.e.,
approximately three tapé'widths), and varies only because
of space constraints.
i5 The rollers and flanges are preferably formed with
the following dimensions, spacings and tolerénces: the
roller body is six tenths inches in diameter, the flange
separation is nominally 8 millinches larger than the mean
tape width, and the separation tolerance is plus or minus
20 two and one half millinches.

It has been observed that relatively‘thin and slick
tape (i1.e., one half millinch thick tape) does -not stack
uniformly as it spools onto a supply or take-up reel.
Therefore, such tape may unspool obliquely to the roller

25 longitudinal axis. 1In practice of the present invention,
the tape is desired to travel along tape path 74 (shown
in FIG. 3) perpendicular to the head lateral axis L at

the head, even if the tape unspooling from the supply
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a frrst |longitudinal tape edge and a second correspondlﬁgﬂ%;gquHQSBEFNtabs

havi ng a surface for contact wwth the second longitudinal ta e where
the second plurality of tabs is flexible in the dlrectlgp§ Eﬁﬁﬂ gﬁtﬁar to
the tape travel path. Wth such an arrangenent, the secoli

tabs causes the fridet d:ongikerdigpated APELELESLPs M EHBI ﬂohalﬁaatlaﬁu widily the
first plurality of tabs while conpensating for variations in tape w dth.
One concer n V\nthcsmﬂn.dm mlbéxgmtot S&bﬁp@al@d@ﬂ in FIG. 2) at an Obllcﬂle

angle. Hence, when the tape unspools from reel 62 (or
58, shown in FIG. 3) at an oblique angle to the roller
5 longitudinal axis 28 (shown in FIG. 1) at roller RR1 (or
| RR4), the tape is laterally constrained by the flanges
84, 86 of the reference rollers RR1 and RR2 (or RR3 and
RR4) and flange 88 of the adjustment roller ARl (or AR2)
thus preventing lateral movement of the tape. To some

10 degree, the amount of constraint imparted by each of the
rollers RR1, RRZ,—ARl or RR3, RR4, AR2 is additive
because the tape is held in an arcuate path, thus making
ugse of the local rigidization characteristic that local
longitudinal bending of the tape supplies.

15 The angular contact of tape 68 with respect to
rollers RR1-RR4 and ARl and AR2 in an illustrative
embodiyent is shown in FIG. 5. When the tape is fully
unwound from supply reel 58, the tape 68 follows path 104
and attacks roller RR1 at an angle of approximately

20 eleven degrees and, at the same time, the tape in path
106 attacks roller RR4 over about seventy-eight degrees
of its surface as it loads onto the loaded take-up reel
62. Similarly, tape path 108 on the unloaded take-up
reel 62 captures approximately one hundred and five

25 degrees of roller RR4 with a corresponding tape path 110
of the loaded supply reel 58 attacking approximately
thirty-four degrees of the surface of roller RR1l. The

angular contact for each roller ARl, RRZ2, RR3, AR2 is

16 This Sheet Has Been Replaced
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damage due to wear. Because both tape edges remain in subStg SBEEN
constant contact with the surfaces of both pluralities of tab Phe t ape

advan(;es t he tape edges pass across the fixed surfaces ({%%@% ‘Eaauﬁaﬁﬂiﬁaces
do not nove in the tape travel direction) and damage due !
t hese surfaces nag resul t

roxlmately thirty-two, forty-eight, twenty-seven and

twenty-31x degrees, respectlvely. Roller RR4 also serves

as a tachometer roller. To assure the cptlmal
performance of roller RR4, a substantial amount of the
5 surface of roller RR4 is forced into the tape travel
| path, as shown.

The multiple roller magnetic tape guide system
described herein has demonstrated high storage
capabilities per cartridge by allowing the use of narrow

10 tracks spaced closely together and spaced close to the
longitudinal tape-edges which allows for more tracks to
be stored across the tape width. Storage capacity of
this magnitude is not presently available. The
interaction of the three rollers and their respective

15 flanges essentially eliminates lateral tape motion, while
each flange exerts only a small latexral force on the tape
so as not to damage or wear the tape edges.

Additionally, interchangeability of tapes from drive
to drive incorporating the invention is provided which

20 allows for system flexibility. A user may record data on
any tape drive assembly and read it back on any other
tape drive assembly in a family, including transporting
tapes between locations. If good tracking (i.e.,
minimized lateral motion) were not available, high

25 reliability readback would require readback on the same
drive used to record the tape.

As previously mentioned, the roller guide assembly

described above is an example of one preferred embodiment
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6 SUMVARY OF THE | NVENTI ON: According to a first aspect T‘f-“stsﬂgpm@qﬁnt
inventioon there is provided a tape guide assenbly, conprisi

apart reference nechani snms, each of the reference necha ﬂ mﬁﬁgé%ﬁr
reference surface for engagenent with a first |ongitudi n

ref erence surfacesf Bdiengimptentairdry. alAmnebtarnhataver edbbdimendd woaiel tbreavel
path and nounted for novenent with the first tape edge to guide the first

tape edge al-ong ﬁh@qﬁn£9Qr4ﬁaﬂsqnﬁdt f&nbgg &GJwshquntlnegﬁéhléﬁlh@cabed
in between the twg reference

10

i5

20

25

fixed to the adjustment roller ARl and is free to move in
the direction 100 such that the biasing coil 94 need only
pull the washer 96 and flange 88 during compression due
to an increase in tape width. This embodiment may
require even less force from the second longitudinal tape
edge to move the flange surface 88a.

Another embodiment of the invention would not use
rollers, but rather two plannarly aligned reference
surfaces for cont;ct with a first longitudinal tape edge
and an adjustment surface located in between the two
reference surfaces and in a plane parallel to the plane
of the two reference surfaces for contact with the second
longitudinal tape edge. All three surfaces are mounted
to allow for movement of the surfaces with the tape as
the tape advances in the direction of the tape travel
path. The adjustment surface is also movable in the
direction perpendicular to the plane of the reference
surfaces such that the adjustment surface contacts the
second longitudinal tape edge to urge the’'tape in the
direction of the plane of the reference surfaces in order
to cause the first longitudinal tape edge to remain in
contact with the reference surfaces.

Another alternative embodiment of the invention
would include the reference surfaces and adjustment
surface of the above described embodiment, however, the

pPlane of the adjustment surface would be a fixed discance

e “ﬁﬁ‘iiﬁ‘ i 1



mechani sms, the adj ustnent nmechani sm havi ng an adj usf{reBHEET HAS BEENT
engagement with a second |ongitudinal tape edge, the adjRERLABEP surface

being parallel to the reference surfaces, being nDu nt -with
t he second tape edge to guide the second tape edge hg g&*@imMravel
path, and being flexibly nounted for anenent with t tape edge in

a direction perg@ggl guLar+ £ g&gmg' g%e{c e rd errgn%eefssﬁﬁééééécesrﬂé’ P984

the first tape ed 0 cont erence aces to mnimze

gﬁ;e{rﬁgt agf thediaesnbg o 5&65&' legﬁi—_&gwi'e% Hndrp e ﬁﬁiﬁﬁ%%ﬁérfa@es
justfhent 'surface durin

width such that the second longitudinal tape edge would
bend slightly to provide the means (i.e., springing

5 .action) to urge the tape in the direction of the plane of
the reference surfaces and, thus, cause the first
longitudinal tape edge to remain in contact with the
reference surfaces.

It will now be understood that the present invention

10 provides a multiplicity of surfaces which contact the
longitudinal edges-of the tape, which move in the
direction of the tape travel path, and of which some move
in a direction perpendicular-to the direction of the tape
travel path to urge the tape into a prescribed tape

15 travel path and virtually eliminate lateral tape motion.
Although the surfaces do not exert much force on the
edges of the tape, they and their positioning are
nevertheless the essential means of guiding the tape.

It will be understood that the above description

20 pertains to only several embodiments of the present

invention. That is, the description is prd&ided by way

of illustration and not by way of limitation. —
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provi ded a tape guide assenbly conprising two spaced apart
nmount ed reference rollers, each of the rollers having a referen

for engagenent with a first |ongitudinal tape edge, the ﬁ{g ﬁ%ﬁﬁ@]ﬁ?}g
bei ng pl anarly @#hgnes arAlMaoprgdet erm ned tape travel
for novenent with the first tape edge to guide the first tape edge al ong

the tape travel path;_and a rotatably munted adjustnent mmﬁ IILHIWHW”“I
between the two reference rollers, the adjustnent roller m
adj ust nent ¥ anfe f ok tape guide assembly, comprising: e LoMs

advancenent. According to a second aspect of the |nvent|§;,q A%géﬁEEN
ce

2 two spaced apart reference mechanisms, each of the

3 reference mechanisms having a surface for engagement with
4 a first longitudinal tape edge, the reference surfaces

5 being plannarly aligned with a predetermined tape travel
6 path and mounted for movement with the first tape edge to
7 guide the first tape edge along the tape travel path; and
8 an adjustmen§ mechanism located in between the two

9 reference mechanisms, the adjustment mechanism having an

10 adjustment surface for engagement with the second

11 longitudinal tape edge, the ‘adjustment surface being

12 parallel to the reference surfaces, being mounted for

13 movement with the second tape edge, and being in a

14 position effective to urge the first tape edge into

15  contact with the reference surfaces to minimize movement
16 of the tape in a direction perpendicular to the reference
17 surfaces and the adjustment surface during tape

18 advancement.

2. The tape guide assembly according to claim 1,
wherein the adjustment surface is mounted in such a way
that the distance between the plane of the adjustment
surface and the plane of the reference surfaces is a

fixed distance, the fixed distance being slightly less

A U s W N B

than the tape width such that a portion of the tape

7 parallel to the second tape edge provides a springing

20 is Sheet Has Been R, kww
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engagenent wth the second | ongitudinal tape edge, the adjustm@pLgéégnge

'he Sebond tape edge to gui do the Z‘QEiﬂﬂlﬁﬂfﬂEﬂlm bl |

travel path, and being flexibly mounted fbr hDVbnént*mnth

edge in a direction perpendicular to the plane of the

8

. -9 —~ the réference surfaces. - .. .. - e = -

B W R s W

W N B bk W N

an U bW N e

mechanism to urge the first tape edge into contact with

- -

3. The tape guide assembly according to claim 1,
wherein the adjustment surface is further mounted for
movement in a direction perpendicular to the plane of the
reference surfaces, further comprising:

a resilient biasing mechanism coupled to the
adjustment surface to bias the movement of the adjustment
surface in a direction toward the plane of the reference

surfaces.

4, The tape guide assembly according to claim 3,
wherein the adjustment surface is fixed to the adjustment
mechanism such that the entire adjustment mechanism is
mounted for movement in a direction perpendicular to the
plane of the reference surfaces, wherein the biasing
mechanism comprises a spring, wherein the reference
surfaces are rotatably mounted and the adjustment surface

is rotatably mounted.

5. A tape gquide assembly, comprising: —
two spaced apart rotatably mounted reference
rollers, each of the rollers having a flange for
engagement with a first longitudinal tape edge, the
reference flanges being plannarly aligned with a

predetermined tape travel path and mounted for movenent

This Sheet Has Been Relplac
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perpendi cul ar to the reference flange$ dhdl{he ment: |
t ape advancenent. According to a third aspect of the inve
provi ded a7t aperigy dgdT arhkY gPee
ref erence nechani srrs%%zsfé'%l%)ﬁhe reﬂg rencgg%ég%a%ill%rrg@%gw ng?% surface for
engagenent 8w t kuiaod ke lto@l Wrxdivial AApe; edag. the reference surfaces
being planarly aligned with a predeterm ned f ape travel “path and mount-ed
for noveneAt with tle rotatably mounted adjustment roller located in

refrerence flanges to urge the first Hm nt act W%EEEI‘%%S BEEN
reference flanges to mnimze novene mm madlrectlon
aedj us g ﬂ

10 between the two reference rollers, the adjustment roller
11  having a flange for engagement with the second

12 longitudinal tape edge, the adjustment flange being

i3 parallel to the reference flanges, being mounted for

14 movement with the second tape edge, and being in a

15 position effective to urge the first tape edge into

16 contact with the reference flanges to minimize movement
17 of the tape in a direction perpendicular to the reference
18 fianges and the adjustment flange during tape

18 advancement.

6. The tape guide assembly according to claim 5,
wherein the adjustment flange is mounted in such a way
that the distance between the plane of the adjustment
flange and the plane of the reference flange is a fixed
distance, the fixed distance being slightly less than the
tape width such that a portion of the tape parallel to
the second tape edge provides a springing mechanism to

urge the first tape edge into contact with the .reference

W o A B W N

flanges.

1 7. A tape guide assembly, comprising:

1 a plurality of spaced apart reference mechanisms,
2' each of the reference mechanisms having a surface for
3 engagement with a first longitudinal tape edge, the

22 Sheet Has Been Reilaced
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first tape edge to guide the first tape edge aIong~theTﬁ§H§§§}£e§BEERh;
0 e

adj ust mrent mecha

and a plurality of spaced apart ad LSB, each
ni sms having a sur}lmumm“ﬂﬁg H‘Ent }/@ﬂ“&%ﬁﬁﬂ%ﬂgm
| ongi t udi nal tape edge, the adjustnentec surt acesbeing pl ' ' with

the tape trave

for nmovenment gt

the tape trave

second tape glge

surfaces to urge
&

7

8

9
19
11
12
i3
14
15
16
17

18

W N

B W N e

o U

path and parallel to the reference surfaces, being nounted
nobiE-ARATAL A0S S0R L BURHE N SO SR g o o
VRS SLEATHAATLELREREY, Berkt e R0 s i e
with the first tape edge to guide the first tape edge
along the tape travel path; and

a plurality of spaced apart adjustment mechanisms,
each of the adjustment mechanisms having a surface for
engagement with the second longitudinal tape edge, the
adjustment surface being plannarly aligned with the tape
travel path and parallel to the reference surfaces, being
mounted for movement with the second tape edge, and being
in a position efféctive to urge the first tape edge into
contact with the reference surfaces to minimize movement
of the tape in a direction perpendicular to the reference

surfaces and the adjustment surfaces during tape

advancement .

8. The tape gquide assembly according to claim 7,
wherein for each reference surface there is a
corresponding adjustment surface located in a position
similar to the corresponding reference surface and
transverse to the tape width.
9. A tape guide assembly for presentation of a magnetic
tape along a predetermined tape travel path from a first
side of a magnetic head to a second side of the head in
contact with an intermediate transducing face of the head
and transverse to a lateral axis of the head, such that
lateral movement of the tape spooligg;petween a

|
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: BEE
with the reference surfaces to m rrent of theHitSasggEerQ% Tect i on
perpendi cul ar to the reference surﬂgua%u , stnment surfaces durlng
t ape advancenent. 6b Accordi ng

there is provided a tape guide assenbly for presten?.zgg@ﬁ Wﬁgﬁ E

mgnetic tape redfdiive dupply reel and a take-up reel is minimized,

8 r_tge_aé§embly comprising: . .. .. - T L

9 a first rotatably mounted reference rolier located
10 adjacent to a first side of the head and having a first
11 reference flange for engagement with a first longitudinal
12 tape edge, the first reference flange being plannarly
13 aligned with the tape travel path and mounted for
14 movement with the first tape edge to guide the first tape
15 edge along the tape travel path;

16 a second rota?ably mounted reference roller located
17 adjacent to the supply reel and having a second reference
18 flange for engagement with the first tape edge, the

19 second reference flange being plannarly aligned with the
20 first reference flange and the tape travel path and

21 mounted for movement with the first tape edge té gquide
22 the first tape edge along the tape travel path;

23 a first rotatably mounted adjustment roller located
24 in between the first and second reference rollers and

25 having a first adjustment flange for engagement with the
26 second longitudinal tape edge, the first adjustment

27 flange being in a plane parallel to the pléne of the

28 first and second reference flanges, being mounted for

29 movement with the second tape edge, and being in a

30 position effective to urge the first tape edge into

31 contact with the first and second reference flanges to
32 minimize lateral movement of the tape during tape

33 . advancement through a portion of the tape travel path

34 between the supply reel and the head;

24 - This Sheet Has Been Reilaced
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predeterm ned tape travel path from MagRes SHEHTGHE BEEN
second-side of the head in contact ,Bﬂ "i E ate tramelusf‘fffg face of
t he head and transverse to a Iateral* :
novenent of the tape spooling between a respective supp a%g@
take-up reel is mnimzed, the assenbly conprising: a f
nount ed ref3& ence roliethimafeﬂaadbayeﬁbuh@.em fﬁdﬁér@:ﬁd& véllde Zh@@ﬂt&ﬂd
having a first reference flange for engagenent with a first |ongitudinal
t ape edge, 3tthe fadircent et@nceséd:angesbdengfpltamadiqachlargilemammql tllma:diape
travel path_ahd nounted for novenent - -
37 reference a flange for engagement with the first tape
38 edge, the third reference flange being plannarly aligned
39 with the first and second reference flanges and the tape
40 travel path and mounted for movement with the first tape
41 edge to guide the first tape edge along the tape travel
42 path;
43 a fourth rotatably mounted reference roller adjacent
44 to the take-up reel and having a fourth reference flange
45 for engagement with the first tape edge, the fourth
46 reference flange being plannarly aligned with the first,
47 second, and third referenéeuflanges and the tape travel
48 Path and mounted for movement with the first tape edge to
49 guide the first tape edge along the tape travel path;
50 a second rotatably mounted adjustment roller located
51 in between the third and fourth reference rollers and
52 having a second adjustment flange for engagement with the
53 second tape edge, and the second adjustment flange being
54 plannarly aligned with the first adjustment flange and
55 the tape travel path and in a plane parallel to the plane
56 of the reference flanges, being mounted for movement with
57 the second tape edge, and being in a position effective
58 to urge the first tape edge into contact with the third
59 and fourth reference flanges to minimize lateral movement
60 of the tape during tape advancement through a portion of

61  the tape travel path between the head and the take-up

62 reel; and
This Sheet Has Been R
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with the first tape edge to guide thejjfi al THig SHEET HABBEENav e
path; a second rotatably nounted refe} Hmmm}m@ F’iﬁt ed adRERIEREPt 0 t he
supply reel and having a second referercecfla sOT & ngmeﬁ f& -gﬂﬁmre
the first raference f . . e a t 100} ed 4 .
8,0 ne, UABEANG e LaphgegLopal Boatdel M NG

first tape edge, the second reference flange bei ng pl anar{-
t
novement with the firs e ui de I rst "tape egge al e

L gfaete [,"?‘tvﬁf‘*p_f‘.t f!;}x&g:jir_'i_gﬁoﬁ Q&fﬁﬁbéye ”ﬂﬁs@? 8dcuakeRhikg, g‘;lgl TRt i_'Q_
65 reference rollers are mounted on a support structure in
66 such a way that the tape travel path has an arcuate shape
67 which runs essentially perpendicular to the head lateral

68 axis.

10. A method of presenting a recording tape to a
magnetic head with the tape constrained from excess
lateral movement perpendicular to tracks recorded on the
tape as the tape éﬁreams across the front of the head,
for. rendering the tape interchangeable between various
tape drives of interest for -repeatably accurate tracking
at high data and track densities, the method comprising

the step of:

w oo e s W NN

providing in each tape drive of interest an arcuate

=
o

tape travel path across a set of at least three spaced

ot
Pt

apart rotatably mounted rollers on one side of the head
12 where a first and a third rotatably mounted roller is a
13 reference roller, each reference roller having a flange
14 for engagement with a first longitudinal tape edge, the
i5 reference flanges being plannarly aligned with a

16 predetermined tape travel path and mounted for movement
17  with the first tape edge to guide the first tape edge

18 along the tape travel path, and where a second rotatably
13 mounted roller is an adjustment roller located in betwee”
20' the first and third reference rollers, the adjustment

21 roller having a flange for engagement with the second

This Sheet Has Be.
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first and second reference rollers and having a first adf %’Ifg"g&ﬁzga
engagenent with the second Iongltugnﬂuu“uw P&umthe firs ment
flange being in a plane parallel e fiy Egmmmm
reference flanges, being mounted for mbveient W|th t he Fg@%ﬁg eto
gui de the second tape edge along the tape travel path and being 6¢C

22 longitudinal tape edge, the adjustment flange being in a

.23 . p;anéiparallel.to the plane of the reference flanges, .-

24 being mounted for movement with the second ﬁépe edge, and

25 being in a position effective to urge the first tape edge

26  into contact with the reference flanges to minimize
27 lateral movement of the tape perpendicular to tracks
28 recorded on the tape during tape advancement.
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flexibly nmounted for novenment with the second tape edge in a direction

per pendi ¢cul ar to the plane of the reference flanges to urgdéi!$ BEEET HAP BEENe
edge into contact with the first and second reference flanges R& mze
| at eral nmovenent of the tape during tape advancenent thro ' ﬁf
the tape travel path between the supply reel and the headrﬁggﬁﬁgﬁﬂﬂgﬁn
rotatably nmounted reference roller |ocated adjacent to a second side of the

head and having a third reference flange for _engagenent with the first tape
edge, the third reference flange beiw y aligned with the first and

second reference flanges and ﬁa‘f‘Atr?legTAPEEDGEGUﬂ)E

A method and apparatus for constraining lateral motion of a tape
streaming across the transducing face of a magnetic head including two spaced
apart reference mechanisms and an adjustment mechanism located in between the
two reference mechanisms. Each of the reference mechanisms has a surface for
engagement with a first longitudinal tape edge where both surfaces are plannarly
aligned with a predetermined tape travel path and mounted for movement with
the first tape edge to guide the first tape edge along the tape travel path. The
adjust mechanism has a surface for engagement with the second longitudinal tape
edge. The plane of adjustment surface is parallel to the plane of the reference
surfaces and mounted for movement with the second tape edge. Additionally, the
adjustment surface is mounted in such a way and in a position effective to urge
the first tape edge into contact with the reference surfaces to mlmmlze movement
of the tape in a direction perpendicular to the reference surfaces and the

adjustment surface during tape advancement.

Fig. 5
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travel path and nmounted for novement with the first t ALpiErN de t he
first tape edge along the tape travel path; a fourth rotatabAdegount ed
reference roller adjacent to the take-up reel and having a foqrt ef erence
fl ange for engagenent with the first tape edge, the Tourthgw .3 géée fl ange
being planarly aligned with e flrst second, and t hi- d: e fldlradfy fl anges
and the tape travel path an nfed for novenent with the firsig{tape edge
to guide the first tape edg | ong the tape travel path; a seco rot at ably
nount ed adj ustnent roller | tedfi n bet weertlvO
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the third and fourth reference rollers and having a second_ adj ust nent

fl ange for engagement with the second tape edge, and the éré%lﬁ'dE%'ﬁﬂjﬁ%ﬁﬁE%t
flange being planarly aligned with the first adjustnment fl ang&%ﬁﬁ'%'ﬂe t ape
travel path and in a plane parallel to the plane of the r ﬁgaﬂg_ﬁ;s,
bei ng nounted for novenent with the second tape edge, and %%ﬁgm& 8l lg&i
position effective to urge the first tape edge into contact with the third
and fourth reference flanges to mninmze |ateral novenent of the tape
during tape advancement through a portion of the tape travel -path between
the head and the take-up reel; and - =
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wherein the first and second adjustnent rollers in conbi-agl&pEviAdstne
first, second, third, and fourth reference rollers are nounted: omEm support

structure in such a way tat the tape travel path has an arcu whi ch
runs essentially perpendicular to the head | ateral axi s gg %3% gﬁ%lng to
a fifth aspect of the invention, there is provided a rre‘a
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presenting a recording magnetic head with the tape constrained from
| ateral novenent perpendicul ar to tracks recorded on tHhHeil$

Egcess

g%gfﬁgfgﬁé ape

streans across the front of the head, for rendering the ta PLACE

i'nt erchangeabl e bet ween various tape drives of interest §§P
ik8isi ng

accurate tracking at high data and track densities, thgﬁ‘ ﬂﬁgﬁﬂgg~
the step of providing in each tape drive of interest an arcuate tape travel

path across a set of at

| east three spaced apart .rotatably nounted rollers
on one side of the head whergya first.and a third=xotatably nounted roller
is a reference roller, eachir@fere

oo}

r]ce I%er having a reference flange for
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engagenment wth a first |ongitudinal tape edge, the referﬁﬂ sBal ng
planarly aligned with a predeterm ned tape travel path and o %;Eggr

movenent with the first tape edge to guide the first tape edge an
tape travel path, and where a second rotatably nmounted ro ﬁi ﬁﬁﬁm Eﬁ
adjustnent roller located in between the first and third

the adjustnent roller having a flange for engagenent mﬁth t he second

| ongi tudi nal tape-edge, the adjustnent flange being in a plane parallel to
t he pl ane of the reference flanges, being nounted for movenent with:fhe
second tape edge to guide the second tape edge al ong
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the tape travel .path, and belng flexibly nDunteggﬁgﬁmﬁﬁ%%qgﬁiﬂ Squ
second Jtape edge in a dir ééﬁk per pendi cul ar éﬁtﬁﬂep&'q gfz%e[;d
flanges to urge tHLSSE@ pe edge into cont act@adaimthe Pé%e*re

to mnimze lateral of the tape perpéen wingfso - ﬁpé%ks Fé@%ﬁ

on the tape dur| rrent The enbodj i dbstref th@d:zﬁde% e paged..’:.
i nvention descri g& |de pinimzed lpteral novenment for extrenely
hi gh data and track densities and al |l ows tapes tlgATgrUptRECEmTéLQQ.!ﬂﬂé

aipiicmem SHEET

ROTATING TAPE EDGE GUIDE 31 0CT 1996

R

BACKGROUND OF THE INVENTION: et

The present invention relates generally to magnetic
recording tape guide assemblies, and more particularly,
to a compact tape guide assembly which provides minimized
lateral tape motion without tape damage.

Magnetic media-are used for storage of data
generated by computers. Typically a magnetic medium is
presented to a magnetic head which ordinarily can either
read or write data on the medium. Magnetic storagé
disks, commonly referred to as hard disks, are presently
the preferred'storage medium for use in computer systems
where fast access time and substantial storage capacity
are of interest. However, because of their low cost,
portability, compactness and storage capacity, magnetic
tapes are aléo used for data storage.

One advantage which tapes have over hard disks is
that once the data is on a magnetic tape, the tape and
its container (commonly referred to as a cartridge) can
be removed from the computer and stored in a secure
location or can be used for carrying or mailihg data to a
remote location. This removable feature allows tape and
tape drives to be used as archival storage and/or "back-

up" systems for hard disks. However, the data error rate
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-7- t'heir best and to be dsr?neemm&rchangeabl e, with verjltaGR | e tape

degradati on caused by the i's very inportant, ﬁapes are
frequently recorded in ‘)E% “ﬁﬁ“ﬁmm ed back in g}ﬂ m%iﬁl rive.
Furt hernore, the use of gile tape s @ S one hal f
mllinch (i.émush Bepguiteedordingatdpw iuse as archival and/or backup

storage devices.

- o - - . P . . ., . - .. e -
- . - D - =~

In oxder to increase storage density for a given

cartridge size, thinner tape may be employed. One
S popular tape drive assembly, known generally as a five
' and one quarter inch (i.e., 5 1/4" or 133.3 mm) tape
drive, is typically five and three quarters inch wide by
three and one quarter inches high by nine inches deep
(i.e., 5 3/4" x 3 1/4" x 9" or 146 mm x 82.5 mm x 228.6
mm) . This drive typically receives a five and one
quarter inch cartéidge which is about four and one.tenth
inches square and one inch high. Typically, six hundred
feeﬁ of one half inch wide, "one millinch thick (i.e., 1
mil) tape is wound onto a three and six tenth inch
diameter supply reel in a five and one quarter inch
cartridge for data storage use in a five and one quarter
inch tape drive. The storage capacity of a 133.3 mm
(five and one quarter inch) cartridge, however, can be
increased by lengthening the tape. For example,
approximately one thousand, one hundred feet of one half
millinch thick tape may be loaded onto the same supply
reel. Therefore, more data may be stored in a five and
one quarter inch cartridge using one half millinch thick
tape versus one millinch thick tape. The dimensions
% herein may be converted using the conversion, one inch
equals 25.4 mm.
Another way to increase the storage density for a

given cartridge size is to write the bits on the tape in
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tracks. As more tracks .are recorded on a tape, each

track then becomes narrower and the tape must now be
constrained from shifting up or down (called lateral tape
motion) in a direction perpendicular to the tape travel
path as the tape passes by the magnetic head in oxder to
maintain proper alignment of the head and tracks on the
tape. Constraining the tape to minimize lateral tape
motion prevents data retrieval errors.

Lateral tape motion is defined as the peak-to-peak
distance of the uedesirable movement (in-plane) of the
tape perpendicular to its prescribed longitudinal
direction of motion past the head. Lateral tape motion
is a major limiting factor in determining the minimum
width of a track and the minimum spacing between tracks
on the tape. Thus, as lateral tape motion is reduced,
more tracks may be stored on the tape and the tape
density increases accordingly.

One concern with reducing lateral tape motion is the
possible damage to the tape due to wear from the tape
drive assembly. As tape thickness is reduced in order to
store more data in a particular sized cartridge, the
strength of the tape is similarly reduced. Thus, the
possibility of damage to the tape due to wear increases.

A prior art tape guide assembly is described in U.S.
patent number 5,173,828, entitled "Compact Multiple

Roller Tape Guide Assembly", by Andrew E. Tanzer, et.

al., and is assigned to the same assignee as the present

This Sheet Has Been Repl
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THIS SHEET HAS BEE
FIG-2 is a plan view of a tape guide assenbly according rtm:;gcggeFerred

enbodi nent of the invention;, FIG 3 is a side view of a recordi
travel ling over the t r ansduci ng portion of a tape heag é ﬁﬂ @ iéw si de
cross-sectional view of a roller guide asgepbly accor ﬁ‘ Q; erred

enbodi nent of tikEreptaEsANt iTh@rﬁi@@;gaﬂdthgseﬁb'l? deBleaibée i ipat dmpe
gui de assenbly according to a preferred enbodi nent of the invention,.

_ number 5,173, 828 anludes six tape rollers Rl-RG FIG l

shows the arrangement of three of the six rollers, R1l- R3

in a cross sectional view of the tape guide assembly of

S ~ patent number 5,173,828. o

Essentially, each tape guide roller is a machined

cylinder. Each roller includes a stem 20, a tape support
surface 22, and flanges 24, 26. The tape support surface
22 is uniformly flat, extending parallel to the roller

b shaft axis 28, and preferably lies on the circumference
of a six tenths miilinch diameter D. The roller is
mounted on a preloaded ball bearing {(not shown) to
pre?ent roller movement lateral to the tape. A small
coil spring 30 and washer 32 are used to preload.the

5 roller and bearing assembly. |

In the roller guide assembly of patent number

5,173,828, the rollers rotate with the tape in the
direction of tape travel as the tape advances. The
flanges 24, 26 have surfaces 24a, 26a which may contact

0  and provide guidance for the longitudinal edges of the
tape as the tape advances along the tape travel path.

When a tape edge comes in contact with a flange_surface

24a or 26a, there is very little friction between the

tape edge and the flange surface, because the flange is
5 fixed to the roller so that the flanges 24, 26 and flange

surfaces 24a, 26a rotate with the tape as it advances.

The distance between the flange surfaces 24a, 262 is

greater than the width of the tape. Thus, the flange
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Referring n '#E neadctape drive assenbly 50 i sisHeueT HARBEEN dge 52 is
of o ACEUE

inserted int ver 54 of -8- assenbly 50. A nUt@rAGﬁD(shomn I n
dotted outlifng) drives the caftridge supply reel 581‘Nb own in
dotted outlilnd) 3ini0EE We&ke{up reel 62. Proper bal ands! ggo%rm i“

05

surfaces 24a, 26a are not 1n constant contact w;th the

-.':

longltudlnal tape edges. This perm;ts a wzndo# of
lateral tape movement equal to the distance between the
flange surfaces 24a, 26a minus the tape width. The width
of the window.directly affects the thickness of the track
width, the spacing between tracks and the distance from
each longitudinal tape edge where the first track may be
stored.

Another prior .art technique for reducing or
minimizing lateral tape motion is to provide a first
fixed plurality of tabs having a surface for contact with
a first longitudinal tape edge and a second corresponding
plurality of tabs having a.surface for contact with the
second longitudinal tape edge where the second plurality
of tabs is flexible in the direction perpendicular to the
tape travel path. With such an arrangemenﬁ, the second
plurality of tabs causes the first longitudinal tape edge
to remain in contact with the first plurality of tabs
while compensating for variations in tape .width.

One concern with such an arrangement is tape edge
damage due to wear. Because both tape edges remain in
substantially constant contact with the surfaces of both
pluralities of tabs, as the tape advances, the tape edges
pass across the fixed surfaces (i.e., the surfaces do not
move in the tape travel direction) and damage due to

friction with these surfaces may result.
eet Has Been Reﬁaceu
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opp05|ng torques of the two notors produces the required tqpe ten5|on and
al so produces tape notion either in or out of cartrilRSHEE

may be driven in either forward direct | 64 or reverse R HBEE on 66 to
variously writ SOMMRRYO O THE . NFZRTIGOM t he t ape in7g ﬁ with the
drive fromnotors 56, 60, as controlled by a notor coq@&f@mmﬂ uit (not
shown) under the direction of a processor (not shown) g .t ape |s r ewound

back onto supply r &t 3BCHERsRS ecé{ﬁ'eﬂB A present J-IW'e iom,

apparatus includes two spaced anart reference mechanlsms

and an adjustment mechanism located in between the ‘two
reference mechanisms. Each of the reference mechanisms
has a surface for engagement with a first longitudinal
tape edge where both surfaces are plannarly aligned with
a predetermined tape travel path and mounted for movement
with the first tape edge to guide the first tape edge
along the tape travel path. The adjust mechanism has a
surface for engagement with the second longitudinal tape
edge. The adjustment surfaee is parallel to the
reference surfaces and mounted for movement with the
second tape edge. Additionally, the adjustment surface
is mounted in such a way and in a position effective to
‘urge the first tape edge into contact with the reference
surfaces to minimize movement of the tape in a direction
perpendicular to the reference surfaces and the
adjustment surface during tape advancement. With such an
arrangement, an increased number of data tracks may be
stored on a magnetic tape media by virtually eliminating
lateral tape motion.

The invertion in its broad form resides in a tape
quide assembly and method as recited in claims 1 and 10

espectively.

H

The embodiments of present invention desczibed
herein provide minimized lateral movement for extremely

high datZz and t-ack den~*+‘-~ -—- allows tapes to run at

This is the replacement sheet This Sheet Has Been Re;ilaced
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e
t ape cartrldge Piﬁpg“ﬁﬂLﬁ#‘ﬁlr m tape drive assenbl 50. Head 70 is shown

in FIG 3 with tjape 68 streamjng across the head t IV T QE 72. The
| ongi tudi nal tlage 3fbﬁ6T'ﬂO§h 74 is perpendicular tot axis L of
the head. Datdg ijs witten in a plurality of parall g muﬂi , 11, T2,
T3) on a dataportion 76 of theftape. Data portlongigg n the

tape's non- ddta.portigns 78. 80. The hdhd 70 noves | aterally up and down
al ong axis Llhhamﬁébesﬁ meal thate odrivkedmkmriangeable, with very

little tape degradation caused by the dr1ve.~ ‘This is © ™
very important because tapes are frequently recorded in
one drive and played back in a different drive.
Furthermore, the use of very thin and fragile tape such

> a3 one half millinch (i.e., 0.5 mil) recording tape is
enabled through the very gentle movable surfaces provided
by the present invention.
BRIEF DESCRIPTION OF THE DRAWINGS:

A more detailed undérstanding of the invention may
be had from the following description of a preferred
embodiment given by way of example and to be understood
in conjunction with the accompanying drawing wherein:

FIG. 1 is a side cross-sectional view of a prior art
roller guide assembly;

FIG, 2 is a plan view of a tape guide assembly
according to a preferré& embodiment of the invention;

FIG. 3 is a side view of a recording tape travelling
over the transducing portion of a tape head;

FIG. 4 is a side cross-sectional view of a2 roller
guide assembly according to a preferred embodiment of the
present invention; and

FIG. 5 is a plan view of a tape guide assembly

according to a preferred embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:
Referring now to FIG. 2, a tape drive assembly 50 is
shown. Cartridge 52 ig “--~—+-- ‘ntqwg_gggeiver 54 of
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of these tracks T1, T2, T3. Therefore, the tape nust 4&f BERMt ed
across head face 72 with mninmal lateral variation, prefergﬁFvﬂléss t han
approximately ten percent of the track w dég3 to avoid maﬁg [ ﬁgiof t he
head and the tracks which would result in a errors. Hgﬁgﬁ
invention is dir ectssshblone8a@. i NI R8€bEYSENE shBbrninoldotdaieal whitthimay deiveg
stored in a typical

the cartrldge supply reel 58. Motor 60 (shown ln dotted

outllne) drives take—up reel 62 Proper balance of the
opposing torques of the two motors produces the required
5 tape tension and also produces tape motion either in or
out of cartridge 52. EHence, the tape may be driven in
either forward direction 64 or reverse direction 66 to
variously write data on or read data from the tape in
cooperation with the drive from motors 56, 60, as
10 controlled by a motor controller circuit (not shown)
under the.directién of a processor (not shown). The tape
is rewound back onto supply reel 58 before tape 68 in
tape cartridge 52 is removed from tape drive assembly 50.
Head 70 is shown in FIG. 3 with tape 68 streaming
15 across the head transducing face 72. The longitudinal
tape travel path 74 is perpendicular to the lateral axis
L of the head. Data is written in a plurallity of
parallel tracks (i.e., Tl, T2, T3} on a data portion 76
of the tape. Data portion 76 lies between the tape's non-
20 data portions 78, 8Q0. The head 70 moves laterally up and
down along axis L in order to read data on selected ones
of these tracks T1l, T2, T3. Therefore, the tape must
always be presented across head face 72 with minimal
lateral variation, preferably less than approximately ten
25 percent of the track width, to avoid misalignment of the
head and the tracks which would result in data errors.
The present invention is directed toward increasing

the amount of data which may be stored in a typical
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erl inch) tape drive by increasHrgr HR® BEBNDEr
Y. [Le
21 B %k

n a tape. First, nininizing’ﬁﬂmAaﬁbunt of

t He tape head experlenced by t | ows
paced clozf( t oget her, and., E mi@ unber
of tracks stofed on the tape ig increase JSecond t he: pr@ ention

takes into

10

13

20

25

(I.€7, five and one quarter inch) tape drive by
lncreaslng the number of tracks which may be stored on 2
tape. First, minimizing the amount of late;;l movemeﬁﬁ
relative to the tape head experienced by the tape allows
the tracks to be narrower and spaced closer together, and
thus, the number of tracks stored on the tape is
increased. Second, the present invention takes into
consideration the difficulties of minimizing lateral tape
motion when using very thin tape (i.e., one half
millinch). For example, a straight length of one half
millinch thick taée is flimsy and difficult to maintain
in a narrow, unwavering tape flow path without damage to
the tape. Further, tapes are not manufactured with
perfectly straight edges. Thus, in addition to
minimizing lateral tape motion, the present invention is
directed toward minimizing tape edge damage. The
combination of minimized latefal tape motion and
minimized tape edge damage results in the non-data
pertions 78, 80 being significantly smaller than the non-
data portions required by prior art tape drive
assemblies. Reducing the size of the non-data portions
again allows more tracks to be stored on the tape and
hence, more data.

The location of the rollers and the basic dimensions
of the rollers of the invention age similar to the
rollers described in patent number 5,173,828, the
contents of which are hereby incorporated by reference.

The roller guide assembly of this preferred embodiment is

T

It
*
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consi deration the di fficulties of mnimzing |ateral tape RAEOFERhen usi ng
very thin tape (i.e., one half mllinch). For exanple, a §i Mﬂlﬂumgth of
one half mllinch thick tape is flinsy g?d difficult to n@ﬂﬁ

narrow, unwavering,tape flow path wi t hb damage to the tape. Further,

tapes are not nﬁﬁu?ﬁ‘?ﬁ-‘&”@&‘%‘% YR ffé?ﬁIlsp‘ehlalgmdedgesembhnsdeﬁﬁraésﬁt|on

to mnimzing Iater pe notion, the present invention is directed toward
m ni ni zi ng tape d rpferenced patent.

It is to be understood that although thls preferred
embodiment of the invention will be described with
S reference to a system of rollers having flanges which are
fixed to the rollers, this is only by way of example. As
will be described below, there are several alternative
preferred embodiments.
Referring now to FIG. 4, a cross-sectional view of a
10 roller guide assembly according to the invention is
shown. There are two reference rollers RR1, RR2Z and one
adjustment roller AR1 mounted for rotation with the tape
68 as the tape advances in the direction 81 of tape
travel on a support structure 82 of the tape drive
15 assembly 50 (shown in FIG. 2)}. Reference numbefs which
are identical to reference numbers shown in FIG. 1 refer
to identical elements. Essentially, each tape guide
rollef is a machined cylinder. Each roller includes a
stem 20 and a tape support surface 22. The tape support
¢ surface 22 is uniformly flat, extending parallel to the
roller shaft axis 28, and preferably lies. on the
circumference of a six tenths millinch diameter D.
Each roller requires only one flange. Roiier RR1
includes a flange 84, roller RR2 includes a flange 86
S which is plannarly aligned with flange 84, and roller 2Rl
includes a flange 88 the plane of which is parallel to
the plane of the two reference flanges 84, 86. Each

reference flange 84, 86 has a surface 84a, 86a for

REPLACEMENT SHEET heet Has Been RTlaced
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conbi nation of mnimzed |ateral tape notion and nininiz
results in the non-data portions 78, 80 being significan
the non- data portions required by prior art tape drive ass
Reducing the size of the non-data portions again all ows noy;

stored on the tape and hence, nore data] JThe I ocation of tk

t he basic di nensoapacef wihs EOEEEEE‘fbﬂéﬁtddiﬁﬁﬂlﬁﬁbé”éﬁ§é

B@L@QQ%E gggagé

enblle

s ALY,

Mobar aha the

__ad]gstggpt flange 88 has a surface 88a for contact with

the second longitudinal tape edge 92.

- -

Although the invention requires that each roller

5 have only one flange to guide the longitudinal tape edges

80, 92, the roller may have a second flange

on an

opposite side. of the tape to the first flange for

purposes other than to guide a longitudinal

For instance, a second flange may be useful

tape edge.

if the tape

.0 drive assembly looses power to prevent the tape from

drooping between rollers. Moreover, many available

rollers come with two flanges and it may be

less

expensive to use these rollers than to construct a roller

with only one flange.

5 The reference rollers RR1l, RRZ also include small

coil springs 30 and washers 32 and are mounted on a

preloaded ball bearing (not shown). The combination of

the small coil spring 30, the washer 32, and the

preloaded ball bearing (not shown) prevents
0 roller movement lateral to the direction 74

travel.

reference

of tape

The adjustment roller ARL includes a biasing coil

spring 94 and a light weight washer 96. The biasing coil

94 and washer 96 permit movement of the adjustment roller

5 ARl and, hence, adjustment flange 88 in a direction

parallel to the roller shaft axis 28 (i.e.,

a direction

which is perpendicular to the plane 98 of the reference

flange surfaces 84a, 86a.)

- T ' REPLACEMENT SHEET
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rol.l ers described in patent number 5,173,828, the contenp'"S
her eby incorporated by reference. The roller guide assenbly of

preferred enbodi nent is -10- an inprovenent over the roI il m“l%\“l
assembl y described in the above.referpficed patent. MJSH

ET HAS BEEN
SEE g@mafe

When there is no tape advancing along the tape
travql path (i. e., the tape drlve assembly is not in i
use), the b1a51ng coil 94 and washer 96 provmde that the
adjustment roller ARl and adjustment flange 88 are in a

5 rest position with respect to the plane 98 of the
reference flange surfaces 84a, ésa. The rest position of
the adjustment flange 88 is such that the distance 100
between the plane 98 of the reference surfaces 84a, 86a
and the plane 102 of the adjustment surface 88a is equal

10 to the minimum width of the tape 68.

As the tape 68 advances along the tape travel path,
the flexible hounting of the adjustment roller ARl and,
hence, the adjustment flange 88 in the direction 100
allows the adjustment flange surface 88a to contact the

15  second longitudinal tape edge 92 to urge the tape in the
direction 100. This results in the first longitudinal
tape edge 90 remaining in contact with the reference
flange.surfaces 84a, 86a which minimizes or eliminates
lateral tape motion.

20 The flexible mounting of the adjustment roller AR1
compensates for any variation in the tape-width. For
example, if the tape width is wider than the minimum tape
width the second longitudinal tape edge 92 will exert
pressure on the adjustment flange surface 88a which will

25 cause the biasing coil 94 to be compressed. As the
biasing coil is compressed, it pulls the washer 96,
adjustment roller AR1l, and adjustment flange 88 in a

direction away from the plane 98 of the reference £lange

REPLACEMENT SHEET
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It is to be understood that although this preferred erfisBHEET HAS BERY
invention will be described with reference to a system of RERLABER havi ng

flanges which are fixed to the rollers, this is only le. As
wi Il be described below, there are sevejd al ternativgmﬂgmﬂmﬁﬁﬂ
enbodi ments. Referring nowto FIG 4, d Cross-sectional view of a roller

gui de assenbly ac8BFERFESt §4he 86a amatorkhat ShevdighareePECFRED, EREr ence

rollers RRL, RR2 aEd on
) P

ane 102 of the adjustment surface 882 and the reference

- a— P .

Qurfaées 84a, 86a is équal to fﬁe wider tapé.wi&th. -
The biasing coil 94 is constructed to require very
5 little force to be compressed. Further, the washer 96
and adjustment roller AR1 are constructed such that they
are very light in weight. Thus, very little force is
required to move the combination of the biasing coil 94,
washer 96 and adjustment roller ARl such that even the
10 longitudinal edge of thin magnetic tape (i.e., one half
millinch thick) is strong enough to exert a sufficient
force on the adjustment surface 88a to cause the
combination to move away from the plane 38 of the
reference surfaces 84a, 86a in order to accomiodate for
15 the changing width of the tape. Additionally, the change
in width is generally a gradual change requiring a
gradua} increase in force to continue to compress biasing
coil S4.
When a tape edge 90, 92 comes in contact with a
20 flange surface 84a, 86a, or 88a, there is very little
friction between the tape edge and the flange surface,
because the flanges are fixed to the rollers so _that the
flanges 84, 86, 88 and flange surfaces 84a, 86a, 88a
rotate with the tape as it advances. Thus, lateral
25 motion of the tape is minimized or eliminated while also
minimizing the possibility of damage due to tape wear.
Referring back to FIG. 2, a tape drive assembly

having two tape guide roller assemblies according to the
L LACERENT SHEET
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adjustment roller ARL mounted for rotation with the tafbiSCSHEET HASBEENe
advances in the direction 81 of tape travel on a support sREGEAGRR 82 of

the tape drive assenbly 50 (shown in FIG 2). Refere ‘ﬁgm amim h are

identical to reference nunbers shown i G 1 refer mants.
Essentially, each tape guide roller isl& nachined cyl |n er &EEJaCh r ol '

i ncl udes a st ePPE™H®™ 3% Shambor tTherFieet JoapehguideTOLHBor t surface

22 is unlfornig f'%&1§”8€i¥¥{5%§“¥ﬁ2'éﬂot° éerence rollers RRl and RRZ

-

and the adjustment roller AR1 descrlbed above The
second tape guide roller assembly also comprises two
5 reference rollers RR3 and RR4 and an adjustment roller
| AR2. The second tape guide roller assembly functions in
a2 similar manner as that of the first tape guide roller
assembly.
While one half millinch thick tape is flimsy
0 relative to lateral motion when held in a straight beam,
it becomes relati;ely rigid to lateral motion
(perpendicular to the tape longitudinal axis 74, as shown
in FIG. 3) when the tape is.formed with an arc in the
longitudinal axis. Thus, the location of each of rollers
5 RR1, RRZ, and ARl is along an arcuate or curvilinear
guide path to force the tape into an arcuate or
curvil;near (and thus laterally rigidized) longitudinal
configquration. The lateral rigidizing of the tape
enables the rollers to further constrain lateral movement
0 of the tape. Also, an additional benefit derives from
this arcuate arrangement, mainly, that it enables
placement of the rollers in a tight configuration such as
permits its incorporation in a five and one quarter inch
tape drive assembly meeting the above stated dimensional
35 limitations.
The distance between the rollers is also a
significant factor in controlling lateral tape motion.
To the extent that the tape can be though* of as a a--é'
REPLACEMENT SHEET s Sheet Has Been Replaced
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roll er shaft axis 28, and preferably lies on the circunfiasSREET BIASBEENX
tenths mllinch dianeter D. Each roller requires only one fREMIEEDRoI | er

RR1 includes a flange 84, roller RR2 includes a flange 86 W '
plannarly aligned with flange 84, and_roller AR includes, a E ‘%Em‘! t he

d
plane of which is parallel to the plakadof the two refereh&*Tanges 84,
86. Each referengegilapgendta §iB2%A MYdR 8441868 EGhtrols the

- Position and angle of the beam, hut if the: digtance in -
between the pair is too small, angular accu;acy is logf_
However, if the pair of adjacent rollers is too widely

S _ separated, the beam-like stiffness is lost, and the tape
can deviate from straightness.. Thus, two rollers that
are too close together (nearly adjacent) do not have much
improvement over a single roller, but if the rollers are
more than about four tape widths apart, then the tape is

10 allowed too much free play, and tracking suffers. The
preferred spacing of the rollers in the present invention
averages one and fifty-eighths inches (i.e.,
approximately three tape widths), and varies only because
of space constraints.
i5 The rollers and flanges are preferably formed with
the following dimensions, spacings and tolerénces: the
'roller,body is six tenths inches in diameter, the flange
separation is nominally 8 millinches larger than the mean
tape width, and the separation tolerance is plus or minus
20 two and one half millinches.

It has been observed that relatively-thin and slick
tape (i.e., one half millinch thick tape) does-not stack
uniformly as it spools onto a supply or take-up reel.
Therefore, such tape may unspool obliquely to the roller

25 longitudinal axis. In practice of the present invention,
the tape i3 desired to travel along tape path 74 (shown
in FIG. 3) perpendicular to the head lateral axis L at

the head, even if the tape unspooling from the supply

| _REPLACEMENT SHEE} i This Sheet Has Been Reﬂlaced
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-11- contact with a first |ongitudinal tape edge 90, an Gishefs HAs BEEN
flange 88 has a surface 88a for contact with the second | ongepusiteml tape

edge 92. Although the invention requires,that each roller, haye I e
flange to guide the |ongitudinal tape ed@ 90, 92, the rﬁurf‘uﬁﬁ*ﬂﬂﬂpe a

second flange 03e3 o take-up reel intersects the longitudinal axis of

out31de roller RRl or RR4 (shown in FIG. 2) at an obllqye

Y

angle Hence, when the tape unspools from reel 62 (or
58, shown in FIG. 3) at an oblique angle to the roller
5 longitudinal axis 28 (shown in FIG. 1) at roller RR1l {(or
- RR4), the tape is laterally constrained by the flanges
84, 86 of the reference rollers RRl1 and RR2 {or RR3 and
RR4) and flange 88 of the adjustment roller ARl (or AR2)
thus preventing lateral movement of the tape. To some

10 degree, the amount of constraint imparted by each of the
rollers RRl, RR2, ARl or RR3, RR4, AR2 is additive
because the tape is held in an arcuate path, thus making
use of the local rigidization characteristic that local
longitudinal bending of the tape supplies.

15 The angular contact of tape 68 with respect to
rollers RR1-RR4 and ARl and AR2Z in an iilustrative
embodigent is shéwn in FIG. 5. When the tape is fully
unwound from supply reel 58, the tape 68 follows path 104
and attacks roller RR1 at an angle of approximately

20 eleven degrees and, at the same time, the tape in path
106 attacks roller RR4 over about seventy-<eight degrees
of its surface as it loads onto the loaded take-up reel
62. Similarly, tape path 108 on the unloaded take-up
reel 62 captures approximately one hundred and five

25 degrees of roller RR4 with a corresponding tape path 110
of the loaded supply reel 58 attacking approximately
thirty-four degrees of the surface of roller RR1. The

apgular contact for each roller ARl, RR2, RR3, ARZ is
REPLACEMENT SHEET |
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opposite side of the tape to the first flange for purpos'&'S BE%”
gui de a |l ongitudi nal tape edge. For instance, a second flange usef ul

if the tape drive assenbly | ooses power to prevent the tW‘ﬂMﬁ“iﬁ&L
between rollers. Mreover, many available rollers come w and
it may be |less expensive to use theseJ'gllers than to construct a roller
wth only one flapagoxitadedPaGR§ AdE! Se SRy -ERne] SewLAEUdE e MLy
twenty—s;x degrees, respectlvely. Roller RR4 also serves
as a tachometer roller. To assure the optlﬁal
performance of roller RR4, a substantial amount of the

S surface of roller RR4 is forced into the tape travel

| path, as shown.

The multiple roller magnetic tape guide system
described herein has demonstrated high storage
capabilities per cartridge by allowing the use of narrow

10 tracks spaced closely together and spaced close to the
longitudinal tape-edges which allows for more tracks to
be stored across the tape width. Storage capacity of
this magnitude is not presently available. The
interaction of the three rollers and their respective

15 flanges essentially eliminates lateral tape motion, while
each flange exerts only a small lateral force on the tape
so as not to damage or wear the tape edges.

Additionally, interchangeability of tapes from drive
to drive incorporating the invention is provided which

20 allows for system flexibility. A user may record data on
any tape drive assembly and read it back on any other
tape drive assembly in a family, including transporting
tapes between locations. If good tracking {(i.e.,
minimized lateral motion) were not available, high

25 reliability readback would require readback on the same
drive used to record the tape.

As previously mentioned, the roller guide assembly

described abowve is an example of one preferred embodiment

(]
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) THIS SHE BEEN
coi-l springs 30 and washers 32 and are nounted on a prel oafd Agé earlng

(not shown).

S
D
The conbination of the small coil spring 30, the
and the prel oaded ball bearing (not shown) prevents refe[j‘ﬁftqg am
' ”* rol | er

novement | atera

to the direction 74 of "travel . TSP
AR1 | ud bi I h ' . h
i ncl udes a |§s Ao} COI :%%$%1 %igéa ag+g?ﬁ§h%§?ﬁ Ege%o qFlg e

bi asi ng coi l

10

1S

20

25

94

and s ment
whe;e'ppe adjustment flange 88 (shown in FIG. 4) is not

- =
Y

fixed to the adjustment roller ARl and is free to move in
the direction 100 such that the biasing coil 394 need only
Pull the washer 96 and flange 88 during compression due
to an increase in tape width. This embodiment may
require even less force from the second longitudinal tape
edge to move the flange surface 88a.

Another embodiment of the invention would not use
rollers, but rather two plannarly aligned reference
surfaces for cont;ct with a first longitudinal tape edge
and an adjustment surface located in between the two
reference surfaces and in a plane parallel to the plane
of the two reference surfaces for contact with the second
longitudinal tape edge. All three surfaces are mounted
to allow for movement of the surfaces with the tape as
the tape advances in the direction of the tape travel
path. The adjustment surface is also movable in the
direction perpendicular to the plane of the referencs
surfaces such that the adjustment surface contacts the
second longitudinal tape edge to urge the tape in the
direction of tk plane of the reference surfaces in order
to cause the first longitudinal tape edge to remain in
contact with the reference surfaces.

Another alternative embodiment of the invention
would include the reference surfaces and adjustment
surface of the above described embodiment, howewer, :zhe

plane of the adjustment surface would be a fixed discance

REPLACEMENT SHEET
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AR1 .and, hence, adjustnent flange 88 in a direction paralS Eﬁﬁ ENbI | er
shaft axis 28 (i.e., a direction which is perpendlcular to ane 98 of

el i e B il
19 '

away from the plane of the reference surfaces. The fixed
:_d%Ftﬁﬁge_would be slightly less than the minimum- tape _ -
width such that the second longitudinal tape;edge would
bend slightly to provide the means (i.e., springing
5 ‘action) to urge the tape in the direction of the plane of
the reference surfaces and, thus, cause the first
longitudinal tape edge to remain in contact with the
reference surfaces.
It will now be understood that the present invention
10 provides a multiplicity of surfaces which contact the
longitudinal edges-of the tape, which mowve in the
direction of the tape travel path, and of which some move
in a direction perpendicular-to the direction of the tape
travel path to urge the tape into a prescribed tape
LS travel path and virtually eliminate lateral tape motion.
Although the surfaces do not exert much force on the
edges of the tape, they and their positioning are
nevertheless the essential means of guiding the tape.
It will be understood that the above description
3 pertains té only several embodiments of the present
invention. That is, the description is pré?ided by way

of illustration and not by way of limitation. -

heet Has Been R laced
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travel path (i.e., the tape drive assenbly is not in g coi
94 and washer 96 provide that the adjustnment roller Ag?%és EE?HRb%&tﬂ

flange 88 are in a rest position with respect to the plane 98
ref erence flange surfaces 84a, 86a. ThEyrest p03|t|on<§@ﬁ Gﬂiﬂﬁlﬂtuﬂent
flange 88 is tggt Ehe dlst%nce 100" bet ween t he pl: &

ref erence surfaces &>the pl ane 102 of the adjustment surface 88a
is equal to the nlnlnun1wndth of the tape 68

oA | L LU

1.. A tape guide assembly,-comprising:

two spaced apart reference mechanisms, each of the
reference mechanisms having a surface for engagement with
a first longitudinal tape edge, the reference surfaces
being plannarly aligned with a predetermined tape travel
path and mounted for movement with the first tape edge to
guide the first tape edge along the tape travel path; and

an adjustment mechanism located in between the two

W @ ~ ey U bW N M

reference mechanisms, the adjustment mechanism having an

[0 ]

adjustment surface for engagement with the second

—

longitudinal tape edge, the ‘adjustment surface being

i

parallel to the reference surfaces, being mounted-for
3 movement with the second tape edge, and being in a
i position effective to urge the first tape edge into

3 contact with the reference surfaces to minimize movement

LN

of the tape in a direction perpendicular to the reference
surfaces and the adjustment surface during tape

advancement.

2. The tape guide assembly according to claim 1,
wherein the adjustment surface is mounted in such a way
that the distance between the plane of the adjustment
surface and the plane of the reference surfaces is a
fixed distance, the fixed distance being slightly less
than the tape width such that a portion of the tape

parallel to the second tape edge prov1des a sprlnclng

REPLACEMENT QHEE T ' is Sheet Has Been laced
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As the tape 68 advances along th ,- t he THISCSHERTHASBEEN Nng
of’ the adjustnent roller ARL and " m m E tment fl aREELASED N t he
direction 100 all ows the adjustnent

88a to
second | ongi tudinal tape edge 92 to urge the tape in the Bﬁ(ﬂ ﬁ ﬂrﬁl b

This results in the first |ongitudinal 24pe edge 90 rendfning I n contact

with the reference flange surfaces 84a, 6a whi ch mnimzes or elimnates
| at er al ta%e nﬁFFgﬁnlsm to urge the first tape edge into contact with

. -9 tye.rgference surfaces. . .. .. _ - P T :

3. The tape guide assembly according to claim 1,
wherein the adjustment surface is further mounted for
movement in a direction perpendicular to the plane of the
reference surfaces, further comprising:

a resilient biasing mechanism coupled to the
adjustment surface to bias the movement of the adjustment

surface in a direction toward the plane of the reference

=W N s W N

surfaces.

4. The tape guide assembly according to claim 3,
wherein the adjustment surface is fixed to the adjustment
mechanism such that the entire adjustment mechanism is
mounted for movement in a direction perpendicular to the
plane of the reference surfaces, wherein the biasing

mechanism comprises a spring, wherein the reference

N b W

surfaces are rotatably mounted and the adjustment surface

3 is rotatably mounted.

L S. A tape gquide assembly, comprising: —
two spaced apart rotatably mounted reference

3 rollers, each of the rollers having a flange for

: engagement with a first longitudinal tape edge, the
3 reference flanges being plannarly aligned with a

3 predetermined tape travel path and mounted for movement

REPLACEMENT SHEET This Sheet Has Been Repl
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The flexible nounting of the ad uﬁwmmmﬂmﬁm corrpgﬁ@%'gﬁﬁ%‘%
variation in the tape w dth. tape width er than
the m ninmumtape width the second | ongi t udi nal t ape edge: %wﬂmlﬁm‘t
pressure on the adjustnment flange sggf ce 88a which wil L si ng
coil 94 t9 be Qonpressed As the bi ng coil is conpressed, it pulls the
washer St ePe edge abp ugeaERt thEardE 388 H3P% &fideect i on

avay fromy ?jea&'q%gs;%% Vapd TLGE] Pt ' 308°

9 a rotatably mounted adjustment roller located in

—_ . -
~ . - - "

10 between the two reference rollers, the adjustment roller

11  bhaving a flanée for engagement with the second

NS

longitudinal tape edge, the adjustment flange being

3 parallel to the reference flanges, being mounted for

1 movement with the second tape edge, and being in a

5 position effective to urge the first tape edge into

> contact with the reference flanges to minimize movement
of the tape in a direction perpendicular to the reference
; flanges and the adjustment flange during tape

) advancement. .

6. The tape guide assembly according to claim 5,
wherein the adjustment flange is mounted in such a way
that the distance between the plane of the adjustment
flange and the plane of the refeéence flange is a fixed
distance, the fixed distance being slightly less than the
tape width such that a portion of the tape parallel to
the second tape edge provides a springing.mechanism to
urge the first tape edge into contact with the .reference

flanges.

7. A tape guide assembly, comprising:
a plurality of spaced apart reference mechanisms,
each of the reference mechanisms having a surface for

engagement with a first longitudinal tape edge, the

REPLACEMENT SHEET
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- 13 - surfaces 84a, 86a such that mgﬂﬂmﬂﬂ"rﬁmgen THiIS SHEET &ASBEEN

t he adj ustnent surface 88a and the 84a, BREPLACEBqual to
the wi der tape wi dth The biasing coil 94 is constrdcted,

little force to be conpressed. Furthe§3 t he washer 96 ig%i “mmnimﬁﬂy

4
.5

WO O =~ o

10
11
12
i3
14
15
1s
17
18

W N

L)

A B, H W N H

reference surfaces being plannarly aligned with a

- predetermlned tape travel path and mounted . for movement

with the first tape edge to guide the first tape edge
along the tape travel path; and

a plurality of spaced apart adjustment mechanisms,
each of the adjustment mechanisms having a surface for
engagement with the second longitudinal tape edge, the
adjustment surface being plannarly aligned with the tape
travel path and parallel to the reference surfaces, being
mounted for movement with the second tape edge, and being
in a position efféctive to urge the first tape edge into
contact with the reference surfaces to minimize movement
of the tape in a directioh perpendicular to the reference

surfaces and the adjustment surfaces during tape

advancement.

8. The tape guide assembly according to claim 7,
wherein for each reference surface there is a
corresponding adjustment surface located in a position
similar to the corresponding reference surface and
transverse to the tape width.

9. A tape guide assembly for presentation of a magnetic
tape along a2 predetermined tape travel path from a first
side of a magnetic head to a second side of the head in
contact with an intermediate transducing face of the head
and transverse to a lateral axis of the head, such that

lateral movement of the tape spooling between a

Toow o s mpiacémcnt shoet eet Has Been eﬁaced
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and adjustnent roller ARl are const r,mm‘ ,M'ﬂﬂ”mmnt heyHey SHEESTHAS BEEN i n
wei‘ght. -Thus, very little force is r he conBERAGERIh of the
bi asing coil 94, washer 96 and adjustnent roI er’ ARL such-t,

| ongi t udi nal edge of thin nagnetic tgac .e., one half ."%" m mm) IS
strong enough to exert a sufficient e on t he adj ust rrén surface 88a to

cause the Tcontrespective Shyplaneselr andt Betpkarapdteefl tie niofiowictes,
surfaces 84a, 86a in order to accommodate for
. 8 _the aszembly comprising: . .. .. _ - e = S

9 a first rotatably mounted reference roller located
10 adjacent to a first side of the head and having a first
"""  reference flange for engagement with a first longitudinal

tape edge, the first reference flange being plannarly
aligned with the tape travel path and mounted for
movement with the first tape edge to guide the first tape
edge along the ‘tape travel path;

' a second rota?ably mounted reference roller located
adjacent to the supply reel and having a second reference
flange for engagement with the first tape edge, the

' second reference flange being plannarly aligned with the

, first reference flange and the tape travel path and

mounted for movement with the first tape edge to guide

the first tape edge along the tape travel path;

! a first rotatably mounted adjustment roller located
in between the first and second reference rollers and
having a first adjustment flange for engagement with the

: second longitudinal tape edge, the first adjustment
flange being in a plane parallel to the pléne of the
first and second reference flanges, being mounted for

} movement with the second tape edge, and being in a

} position effective to urge the first tape edge into

contact with the first and second reference flanges to

minimize lateral movement of the tape during tape

; advancement through a portion of the tape travel path

i between the supply reel and the head;

REPLACEMENT SHEET
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the changi ng width of the tape. A(#ﬂ!,'uﬁgﬂmmmnﬂj hanggys BHrEF HAS IBEEN
general ly a gradual change requiri S ease i n M ACEDO
continue to conpress biasing coil 94. Wen a tape edge 90, [ N
contact with a flange surface 84a, 868 5pr 88a, there is M%@E@ﬂﬁi@fu"
friction between the tape edge and the ange surface, -bee anges

are fixed 39 the rol b3t A4l ¢ ' R088EeE redoradib Wl AN S g 000

36 _ adjacent to a second side of the @ead and having third

37 réference a flange for engagement with the fifst tape ~
38 edge, the third reference flange being plﬁnnarly aligned
39 with the first and second reference flanges and the tape
40 | travel path and mounted for movement with the first tape
41 edge to guide the first tape edge along the tape travel
42 path;
43 a fourth rotatably mounted reference roller adjacent
14 to the take-up reel and having a fourth reference flange
1S for engagement witg the first tape edge, the fourth
6 reference flange being plannarly aligned with the first,
¥ sécond, and third reference-flanges and the tape travel
path and mounted for movement with the first taée edge to
guide the first tape edge along the tape travel path;

a second rotatably mounted adjustment roller located
in between the third and fourth reference rollers and
having a second adjustment flange for enéagement with the

second tape edge, and the second adjustment flange being

hB W ON = O b ™

plannarly éligned with the first adjustment flange and

N

the tape travel path and in a plane parallel to the plane

Oy

of the reference flanges, being mounted for movement with
7 the second tape edge, and being in a position effective
3 to urge the first tape edge into contact with the third
3 and fourth reference flanges to minimize lateral movement
) of the tape during tape advancement through a portion of

the tape travel path between the head and the take-up

reels and T REPLACEMENT SHEET
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rotate with the tape as it advance | ti onTafs dHEE T HREREEN
mnimzed or elimnated while al so HIII Hmu “m\E Illg‘s)si bi | i tyrepLAzeRgEe due
to tape wear. Referring back to FIG* 2¢ attape dri*ve asse

tape guide roller assenblies according to the - 14- &ﬂ“ﬂﬁ “ﬂ ﬂi

63 wherein the first and second adjustment rollers in
§4__ combinatlon with the flrst, second third,-and fourth

65 reference rollers are mounted on a support structure in

66 such a way that the tape travel path has an arcuate shape

7 which runs essentially perpendicular to the head lateral

8 axis.

1 10. A method of presenting a recording tape to a

2 magnetic head with the tape constrained from excess

3 lateral movement perpendlcular to tracks recorded on the

4 tape as the tape streams across the front of the head,

5 for rendering the tape interchangeable between various

& tape drives of interest for -repeatably accurate tracking

7 at high data and track densities, the method comprising

8 the step of:

S providing in each tape drive of interest an arcuate
10 tape travel path across a set of at least three spaced
11 apart rotatably mounted rollers on one side of the head
12 where a first and a third rotatably mounted roller is a
13 reference roller, each reference roller having a flange
14  for engagement with a first longitudinal tape edge, the
15 reference flanges being plannarly aligned with a.

16 predetermined tape travel path and mounted for movement
17 with the first tape edge to guide the first tape edge
18 along the tape travel path, and where a second rotatably
13 mounted roller is an adjustment roller located in betwee®
20 the first and third reference rollers, the adjustment
21 roller having a flange for engagement with the second
REPLACEMENT SMEEY
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i nvention are shown. The first tape gulllml[m

I |y rises the two
reference rollers RRL and RR2 and the r"mlﬂmll r Aﬁ%gpg\g% PEEN
above. The second tape guide roller assenbly ‘tal $o &onprises t r ence
rollers RR3 and RR4 and an adjustnent roller AR2. The seccr "Hmﬂmmgﬁ‘
roller assenbly functions in a simP3’ manner as that of K 3

ui de || ey asse ..While one half mllinch thick tape is flins
9 2P iongthBAXal tape edge, the adjustment flanéL being inya

.23 plane”parallel to the Plane of the reference. flanges, -

-

24 being mounted for movement with tHe second ﬁgpe edge, and
25 being in a position effective to urge the first tape edge
into contact with the reference flanges to minimize
lateral movement of the tape perpendicular to tracks

recorded on the tape during tape advancement.

This Sheet Has Been Rerlaced
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relative to lateral notion when held in a straight beam it becones
relatively rigid to lateral notion (perpendicular to theTHISSEEDRRISIBEEN Al
axis 74, as shown in FIG 3) when the tape is forned with anRERLACED t he

| ongi tudi nal axis. Thus, the |location of each of rollers RRlzq AR1
I's along an arcuate or curvilinear gui deq) th to force themggm&@ﬂﬁn
arcuate or curvilinear (and thus |ateral @an gi di zed) | on§i't (18

configuration. The lateral rigidizing of the tape
' ABSTRACT

ROTATING TAPE EDGE GUIDE

A method and apparatus for constraining Iateral motion of a tape
streaming across the transducing face of a magnetic head including two spaced
apart reference mechanisms and an adjustment mechanism located in between the
two reference mechanisms. Each of the reference mechanisms has a surface for
engagement with a first longitudinal tape edge where both surfaces are plannarly
aligned with a predetermined tape travel path and mounted for movement with
the first tape edge to guide the first tape edge along the tape travel path. The
adjust mechanism has a surface for engagement with the second longitudinal tape
edge. The plane of adjustment surface is parallel to the plane of the reference
surfaces and mounted for movement with the second tape edge. Additionally, the
adjustment surface is mounted in such a way and in a position effective to urge
the first tape edge into contact with the reference surfaces to minimize movement
of the tape in the direction perpendicular to the reference surfaces and the

adjustment surface during tape advancement.

Fig. S

" This Sheet Has Been Re;
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enables the rollers to further constrain |ateral novenetilS SHEERHASBEEN

Al so, an additional benefit derives fromthis arcuate arrarffEAFED nainly,
that it enables placenent of the rol]grs in a tight config ' h as
permts its incorporation in a five md one guarter inch___‘-ﬁj’ géé{ugﬂimﬂ
assenbly neeting the above at ed ;di nensional limtations. e di stance
between the rollers is al so falsi g+ificant factor in controlling | ateral

t ape notion.
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To the éktent that the tape can be thought of as a falTﬁl§/SH§ETz’§S BFFBi d
beam a pair of adjacent rollers controls the position and® gﬁ@ of the
beam but if the distance in between the pair is too sni

accuracy is lost. However, if the pai%/3of adjacent roII Em Enﬁﬂﬁ“ldely

F IG 2 REPLACEMENT SHEET
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strai ghtness. Thus, two rollers that are too cl ose tog
adj acent) do not have much i mprovenent over a single rol I er I f the
rollers are nore than about four tapg widths apart, then 4 ﬂ?mtﬂuﬂ
al l owed too nuch free play, and tracking suffers. The pref. I ng of
the rollers in the present invention averages one and fifty-ei ghths inches

(i.e., approximately three tape widths), and varies only because

-

separated, the beamlike stiffness is lost, and the t ‘:5%% from

c— . -~ . . . ., o - - et - . had
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of space constraints. The rollers and flanges are preferably formed with
the foll owi ng di nensions, spacings and tol erances: the rolf18SHEER{IABPEENK

tenths inches in dianmeter, the flange separation is nom nall y‘?@’%clEﬁ nches
| arger than the nean tape width, and the separation toleranc

mnus two and one half nillinches. I|#/%has been observed thqﬁﬂu‘ﬁ‘&ﬁl”ﬁ‘“{
thin and slick tape (i.e., one half mllinch thick tape) does-not stack
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uniformy as it spools onto a supply or take-up reel. Therefore, such tape
may unspool obliquely to the roller longitudinal axis. |In practice of the
present invention, the tape is desired to travel along tape P4t SHEET KabereN
in FIG 3) perpendicular to the head Is%eral axis L at the headREBUAQED f

the tape unspool ing from the supply _i@lél! 06

-

-

FIG.S

32°09'

48° 27!
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30 CLAI MB: 1. A tape guide assenbly, conpri %ﬁtaed‘q
Jefer anisnms, each of the reference % i“ oapfd"';
wefer ntﬂéPsmgmﬁ;mg 7°hgagenment with a first Fa p'? OqBR2e i
refer planarly aligned wi t{hi& g“é ﬁefiavel
pat h ement with the first |t R Abﬁmgé topwﬂ tongagedrst
t ape travel path; and an jadjustnent nechani smlocated
in be Lhe tWO rejerence DATE OF RECEIPT £.FE£8.1331
- ] Sy - e a L
ROTATING TAPE EDGE GUIDE

BACKGROUND OF THE INVENTION :

The present invention relates generally to magnetic

recording tape guide assemblies, and more particularly,

to a compact tape guide assembly which provides minimized

lateral tape motion without tape damage.

Magnetic media are used for storage of data

generated by computers. Typically a magnetic medium is

presented to a magnetic head which ordinarily can either

read or write data on the medium. Magnetic storage

disks, commonly referred to as hard disks, are presently

the preferred'storage medium for use in computer systems.

where fast access time and substantial storage capacity

are of interest. However, because of their low cost,

portability, compactness and storage capacity, magnetic

tapes are also used for data storage.

One advantage which tapes have over hard disks is

that once the data is on a magnetic tape, the tape and

its container (commonly referred to as a cartridge} can

be removed from the computer and stored in a secure

location or can be used for carrying or mailing data to a

remote location. This removable feature allows tape and

tape drives to be used as archival storage and/or "“back-

up" systems for hard disks. However, the data error rate



REPLACEMENT SHEET
<10 nechani sns, the adjustnent nmechani sm having an ad} ug

engagenent with a second | ongitudinal tape edge, the
Tbeing parallel to the reference surfaces, being nountgd f t with
“the second tape edge to guide the second tape edge al
path, and being flexibly nounted for- @ovenent with th tape edge
in a direction perpendicular to the plane of the refe ur ge
the first tdpestedge AniSecdowato willlow hse¢ cferanchivalf andéorobarkipi ze
novenent of the tape _in_a direction perpendicular to the reference surfaces
and the aq1u§?ﬂﬁﬂges§PV&8§3durlng tape. .. .

In order to increase storage density for a glven

ﬁor

second 15

cartridge size, thinner tape may be employed. One
popular tape drive assembly, known generally as a five
and one quarter inch (i.e., 5 1/4" or 133.3 mm) tape
drive, is typically five and three quarters inch wide by
three and one quarter inches high by'nine inches deep
(i.e., 5 3/4" x 3 1/4™ x 9" or 146 mm x 82.5 mm x 228.6
mm) . This drive typically receives a five and one
3 quarter inch cartéidge which is about four and one tenth
inches square and one inch high. Typically, six hundred
feet of one half inch wide, -one millinch thick (i.e., 1
mil) tape is wound onto a three and six tenth inch
diameter supply reel in a five and one quarter inch
cartridge for data storage use in a five and one quarter
inch tape drive. The storage capacity of a 133.3 mm
TEive and one quarter inch) cartridge, however, can be
increased by lengthening the tape. For example,
approximately one thousand, one hundred feet of one half
millinch thick tape may be loaded onto the same supply
reel. Therefore, more data may be stored in a five and
one quarter inch cartridge using one half millinch thick
tape versus one millinch thick tape. The dimensions
herein may be converted using the conversion, one inch
equals 25.4 mn. ' |
Another way to increase the storage density for a

given cartridge size is to write the bits on the tape in



;dvancenent. 20 2. The tape gui de assenbly accor dj ngesi@ACEMBNMSHEEWNETr ei n

t1he adjustnment surface is nounted in such a way thaf the-drstance BHet ween
of

t han 25

“$he plane of the adjustnment surface in its rest positiog?ggﬁcL%hﬁfl ne
the reference surfaces is a distance which is equal ita GYHET Yy e$s
the m ninumtape width such that a portionjofi_ the.tap I he

to

the second tape edge provides a springilg nechanismijto urge the first jtape

edge into contact with the reference surfaces.
smaller areas and on a plurality of parallel longitudinal

‘v'

tracks. As more tracks are recorded on a tape, each

track then becomes narrower and the tape muéf now be
constrained from shifting up or down (called lateral tape
motion) in a direction perpendicular to the tape travel
path as the tape passes by the magnetic head in order to
maintain proper alignment of the head and tracks on the
tape. Constraining the tape to minimize lateral tape
motion prevents data retrieval errors.

Lateral tape motion is defined as the peak-to-peak
distance of the uédesirable movement (in-plane) of the
tape perpendicular to its prescribed longitudinal
direction of motion past the head. Lateral tape motion
is a major limiting factor in determining the minimum
width of a track and the minimum spacing between tracks

on the tape. Thus, as lateral tape motion is reduced,

—more tracks may be stored on the tape and the tape

density increases accordingly.

One concern with reducing lateral tape motion is the
possible damage to the tape due to wear from the tape
drive assembly. As tape thickness is reduced in order to
store more data in a particular sized cartridge, thé
strength of the tape is similarly reduced. Thus, the
possibility of damage to the tape due to wear increases.

A prior art tape guide assembly is described in U.S.
patent number 5,173,828, entitled "Compact Multiple
Roller Tape Guide Assembly", by Andrew ElhTanzer, et.

al., and is assigned to the same assignee as the present

b
-
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21 3. The ta y pccording to claim 1, further conprising:
a _bi asi ng nmech@nfsm coupl ed _t o: the adj ustnent surface to bias the novenent

of. the adjustmbn{ Q6FERETH a;dlrection toward the plane of 5 the
reference surf acés. l

-4 —

invention. The tape guide assembly described in patent
number 35,173, 828 lncludes six tape rollers Rl-RG. FIG 1
shows the arrangement of three of the six rollers, R1- R3
in a cross sectional view of the tape guide assembly of

~ patent number 5,173,828.

Essentially, each tape guide roller is a machined
cylinder. Each roller includes a stem 20, a tape support
surface 22, and flanges 24, 26. The tape support surface
22 is uniformly flat, extending parallel to the roller
shaft axis 28, and preferably lies on the circumference
of a six tenths miilinch diameter D. The roller is
mounted on a preloaded ball bearing (not shown) to
pre%ent roller movement lateral to the tape. A small
coil spring 30 and washer 32 are used to preload the
reller and bearing assembly.

In the roller guide assembly of patent number

5,173,828, the rollers rotate with the tape in the
direction of tape travel as the tape advances. The
flanges 24, 26 have surfaces 24a, 26a which may contact

J and provide quidance for the longitudinal edges of the

tape as the tape advances along the tape travel path.

When a tape edge comes in contact with a flange_surface

24a or 26a, there is very little friction between the
tape edge and the flange surface, because the flange is
fixed to the roller so that the flanges 24, 26 and fliange
surfaces 24a, 26a rotate with the tape as it advances.
The distance between the flange surfaces 24a, 26a 1is

greater than the width of the tape. Thus, the flange



4, The tape guide assenbly according to claim3, wh
surface is fixed to the adjustnent nmechani sm such thal RERLAGEMENE SH
Jadj ust nent nechanismis nounted for novenent in a dir ~oTr—10 "
per pendi cular to the plane of the reference surfaces, ereey i abi hg
aé@é?ﬁﬁg r taga
u

mechani sm conprises a spring, wherein the reference sgr
nmounted and the adjustnent surface is rotatably nount ¢d.
assenbly, conprising: 15 two spaced apart rotatably nounted
reference rollers, each of the rollers shaving a referénce-ft+amge=Tor
engagenent with a first |ongitudi nal

_surfaces 24a, 26a are not in constant contact with the

——y

- - - "

loﬁgitﬁdinal tape edgeé. This permits a wifidow of
lateral tape movement equal to the distance between the
flange surfaces 24a, 26a minus the tape width. The width
of the window directly affects the thickness of the track
width, the spacing between tracks and the distance from
each longitudinal tape edge where the first track may be
stored.

b Another prior .art technigque for reducing or
minimizing lateral tape motion is to provide a first
fixed plurality of tabs having a surface for contact with
a first longitudinal tape edge and a second corresponding
Plurality of tabs having a.surface for contact with the
second longitudinal tape edge where the second plurality
Sf tabs is flexible in the direction perpendicular to the
tape travel path. With such an arrangemenﬁ, the second
plurality of tabs causes the first longitudinal tape edge

? : to remain in contact with the first plurality of tabs
while compensating for variations in tape .width.

One concern with such an arrangement is tape edge
damage due to wear. Because both tape edges remain in
substantially constant contact with the surfaces of both
pluralities of tabs, as the tape advances, the tape edges
pass across the fixed surfaces (i.e., the surfaces do not
move in the tape travel direction) and damage due to

friction with these surfaces may result.

Dl y
de



tape edge, the THé & tcRpldcan@ns shedno pl anarly allgnedmygn h,
pr edet er m ned tape travel path and nounted for novenent

"édge to guide t Qi E’ggg@ﬁdge along the tape travel X

a rotatably no roller Iocated i n betweent ence
rollers, an® adj ust nent flange for engagement
W th the seggﬁﬂhﬁéﬁg?ﬂtaﬁﬁgIﬁbgggfggg t he adjustnent flange being
parallel to the reference fl anges, belng nount ed for novenment with the

e et TR R S BB, gl ape 12

apparatus includes two spaced apart refererce mechanlsms

and an adjustment mechanism located in between the two
reference mechanisms. Each of the reference mechanisms
‘has a surface for engagement with a first longitudinal
tape edge where both surfaces are plannarly aligned with
a predetermined tape travel path and mounted for movement
with the first tape edge to guide the first tape edge
along the tape travel path. The adjust mechanism has a
surface for engagement with the second longitudinal._tape
edge. The adjustment surface is parallel to the
reference surfaces and mounted for movement with the
second tape edge. Additiomally, the adjustment surface
is mounted in such a way and in a position effective to

t ‘urge the first tape edge into contact with the reference
sorfaces to minimize movement of the tape in a direction
perpendicular to the reference surfaces and the
adjustment surface during tape advancement. With such an
arrangement, an increased number of data tracks may be

- §tored on a magnetic tape media by virtually eliminating
lateral tape motiocn.

The invention in its broad form resides in a tape
guide assembly and method as recited in claims 1 and 10
respectively. | |
The embodiments of present invention desczibed

herein provide minimized lateral movement for extremely

hich data and t=zack densities and allows tapes to run at
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sécond t ape edge ﬁﬁf&ﬁ%ﬂﬁgﬁjﬁﬁf%erpendicuIar to the plane of the reference
fl'anges to urge fthe first tape gqdge into contact with the reference flanges
t mnimi ze noveeEnt 06f FEBeWOAPY ifn a direction 22 perpendicul ar to the

reference flangegs fand t he adjustingnt flange during tape advancenent.
-7 -

their best and to be drive-interchangeable, with very

‘little tape degradation caused by the driﬁeiﬁ'fﬁis is ™
very important because tapes are frequently recorded in
one drive and played back in a different drive.
Furthermore, the use of very thin and fragile tape such
as one half millinch (i.e., 0.5 mil) recording tape is
enabled through the very gentle movable surfaces provided
by the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS:

A more detailed undérstanding of the invention may
be had from the following description of a preferred
embodiment given by way of example and to be understood
in conjunction with the accompanying drawing wherein:

FIG. 1 is a side cross-sectional view of a prior art
roller guide assembly; |

FIG. 2 is a plan view of a tape guide assembly
according to a preferréé embodiment of the invention;

FIG. 3 is a side view of a recording tape travelling
over the transducing portion of a tape head;

FIG. 4 is a side cross-sectional view of a roller
guide assembly according to a preferred embodiment of the
present invention; and

FIG. 5 is a plan view of a tape guide assembly

according to a preferred embodiment of the invention.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENT :
o Referring now to FIG. 2, a tape drive assembly 50 is

shown. Cartridge 52 is inserted into a receiver 54 of



. f REPLACENENT 7w
6. The tape gdi enbly acg¢ording to claimb5, wherein the 5
adj ustnent flande i s Eppﬁﬁeggyn sych a way that the distance between the
p¥ane of the adjus ng t ange at lits rest position and the plane of the
ref erence fl angeji i ifch §s equal to or slightly less than the
m nimum tape widith such that a ifon"of the tape parallel to the second
t ape edge provi de ngl ng mechanismto urge the first tape edge into
10 cont act agpeRbineSPefl ePemoton Hfgelshown i#\4Qﬁkﬁ@u?ﬂﬁla§§gnﬁF&Yes

conprising: a plurality of spaced apart reference ani sns, each of the
hp ) J thgpc§§tridée-gup%ly reéi.se, Motoxr 68??3 gwgqin gogtgd

-

;utline) drives take-up reel 62. Proper balance of the
opposing torques of the two-motors produces the required
tape tension and also produces tape motion either in or
out of cartridge 52. BHence, the tape may be driven in
either forward direction 64 or reverse direction 66 to
variously write data on or read data from the tépe in
_cooperation with the drive from motors 56, 60, as
controlled by a motor controller circuit (not shown)
under the.directi;n of a processor {not shown). The tape
is rewound back onto supply reel 58 before tape 68 in
tape cartridge 52 is removed from tape drive assembly 50.
Head 70 is shown in FIG. 3 with tape 68 streaming
across the head transducing face 72. The longitudinal
tape travel path 74 is perpendicular to the lateral axis.
L of the head. Data is written in a plurallity of
ﬁg}allel tracks (i.e., Tl, T2, T3) on a data portion 76
of the tape. Data portion 76 lies between the tape's non-
p data portions 78, 80. The head 70 moves laterally up and
down along axis L in order to read data on selected ones
of these tracks T1l, T2, T3. Therefore, the tape must
always be presented across head face 72 with minimal
lateral variation, preferably less than approximately ten
peréent of the track width, to avoid misalignment of the
head and the tracks whiéh would result in data errors.
The present invention is directed toward increasing

the amount of data which may be stored in a typical



ref erence iAWV a surface for engagenent with a first 15

| ongi t udi tReireference surfaces being planarly aligned with
‘B predet erym ¢ e 2 pat h and nounted for novenent with the first
tape edge yofguide the firlkt} tape edge along the tape travel path; and a

plurality _mgnt nmechai sns, each of the adj ustnent
mechani sns thavi ng a or engagenent with the second 20 | ongitudi nal
t ape edge, Justment surface being planarly aligned with the tape

travel pdiheand fisealanel one tduamadrerionds) stapacdsivieebyg nounted for

novenent with the second tape edge to guide the second
anreaSLng the number of tracks which may be stored on_a

tape. First, minimizing the amount of late;al movement
relative to the tape head experienced by the tape allows
the tracks to be narrower and spaced closer together, and
thus, the number of tracks stored on the tape is
increased. Second, the present invention takes into
consideration the difficulties of minimizing lateral tape
motion when using very thin tape (i.e., one half
millinch}. For example, a straight length of one half
millinch thick taée is flimsy and difficult to maintain
in a narrow, unwavering tape flow path without damage to
the tape. Further, tapes are not manufactured with
perfectly straight edges. Thus, in addition to
minimizing lateral tape motion, the present invention is
directed toward minimizing tape edge damage. The
combination of minimized latefal tape motion and
minimized tape edge damage results in the non-data
portions 78, 80 being sign;ficantly smaller than the non-
data portions required by prior art tape drive
assemblies. Reducing the size of the non-data portions
again allows more tracks to be stored on the tape and
hence, more data.

The location of the rollers and the basic dimensions
of the rollers of the invention aee similar to the
rollers described in patent number 5,173,828, the
contents of which are hereby incorporated by reference.

The roller guide assembly of this preferred embodiment is



4 tl L_h ,"--- f
-tape edge alond ”Tape trave path, and being flexibly nounted for
novenment with t Eppd tgpe ddde in a direction perpendicular to the 25
ﬁplane of the r ce surface tio urge the first tape edge into contact
+wWth the refere Ci c”rfﬂuco to-mini mi ze noverment of the tape in a direction
*per pendi cul ar to the reference surfacgs .and the adjustnment surfaces during

tape advancenen
an lmprovement over the roller guide assembly described

in tgg above referenced patent.

iz.is to be understood EﬁétTalthouéﬁ ﬁﬁig %Eeferféé
embodiment of the invention will be described with
reference to a system of rollers having flanges which are
fixed to the rollers, this is only by way of example. As
will be described below, there are several alternative
preferred embodiments.

Referring now to FIG. 4, a cross-sectional view of a
roller guide assembly according to the invention is
shown. There are two reference rollers RR1, RR2 and one
adjustment roller ARl mounted for rotation with the tape
68 as the tape advances in the direction 81 of tape
travel on a support structure 82 of the tape drive
T assembly 50 (shown in FIG. 2). Reference numbers which

are identical to reference numbers shown in FIG. 1 refer

to identical elements. Essentially, each tape guide

rolIEé is a machined cylinder. Each roller includes a

stem 20 and a tape support surface 22. The tape support

surface 22 is uniformly flat, extending parallel to the
roller shaft axis 28, and preferably lies. on the

circumference of a six tenths millinch diameter D.

Each roller requires only one flange. Roiier RR1

includes a flange 84, roller RR2 includes a flange 86
s which is plannarly aligned with flange 84, and roller 2Rl

includes a flange 88 the pléne of which is parallel to

the plane of the two reference flanges 84, 86. Each

reference flange 84, 86 has a surface 84a, 86a for

N
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- REPLACEMENT Sty
23 8. The t gpg=gutde" yjaccording to claim?7, for each reference
surface therel 9 a,co dijng adjustnment surface |located in a position
simlar to th corpgb%gﬁd g rleflerence surface and transverse to the tape
width. 5 9. ‘ ' | y forl presentation of a magnetic tape
along a predetermned tape travdl path froma first side of a nmagnetic head

] . . . .
. i ate transducin
]Egcg Sec%%tsa'cg;e v(r):f:th a :.rstl 102895:%%5n"é"1t rt]:az%arl.a Ié]cigeer ng&l . and the ny

- -

__adqutqut flange 88 has a surface 88a for contact with |

- .
- Tx

the second longitudinal tape edéé 92. -
Although the invention requires that each roller
have only one flange to guide the longitudinal tape edges
-90, 92, the roller may have a second flange on an
opposite side of the tape to the first flange for
purposes othe; than to guide a lohgitudinal tape edge.

For instance, a second flange may be useful if the tape

drive assembly looses power to prevent the tape from

drooping between rollers. Moreover, many available

~rollers come with two flanges and it may be less

expensive to use these rollers than to construct a roller

with only one flange.
i The reference rollers RR1, RRZ also include small
coil springs 30 and washers 32 and are mounted on a
preloaded ball bearing (not shown). The combination of
the small coil spring 30, the washer 32, and the
preloaded ball bearing (not shown) prevents reference
roller movement lateral to. the direction 74 of tape
travel.

The adjustment roller ARl includes a biasing coil
spring 94 and a light weight washer 96. The biasing coil
84 and washer 96 permit movement of the adjustment roller
ARl and, hence, adjustment flange 88 in a direction
parallel to the roller shéft axis 28 (i.e., a direction
which is perpendicular to the plane 98 of the reference

flange surfaces 84a, 86a.)



REPLACENENT SHEE: |

6f t'he head an

SVers liateral axis of the head, such that latera
10 novenent ofj tihe h$§ Sﬁ?ﬂllng bet ween a respective supply reel and a
‘take-up reel is] ni p E@ e fagsenbly conprising: a first rotatably

nounted refere
"having a first:
t ape edge, the

djadjacent to a first side of the head and
eference flange fjor epgagenent with a first | ongitudi nal

e eererrceTTange being 15 planarly aligned with the
tape trave

h anc unted for ane nt wi.th the first tape edge to guide
the first tapeggﬁbeqﬂfoﬁg %% n?abEPFr agEpRfiPg. 2iong the 'tdpe

travel path {i. Sadd the tape drlve assembly 13 not in

-
- 2

use), the bzas;ng coil 94 and washer =13 prov1de that the

adjustment roller ARl and adjustment flange 88 are in a
rest position with respect to the plane 98 of the
reference flange surfaces 84a, éGa. The rest position of
the adjustment flange 88 is such that the distance 100
between the plane 98 of the reference surfaces 84a, 86a
and the plane 102 of the adjustment surface 88a is equal

to the minimum width of the tape 68.

As the tape 68 advances
the flexible mounting of the
hence; the adjustment flange

allows the adjustment flange

along the tape travel path,
adjustment roller AR1l and,
88 in the direction 100

surface 88a to contact the

second longitudinal tape edge 92 to urge the tape in the
direction 100. This results in the first longitudinal
tape edge 80 remaining in contact with the reference
flange surfaces 84a, 86a which minimizes or eliminates
lateral tape motion.
The flexible mounting of the adjustment roller AR]
compensates for any variation in the tape-width. For
example, if the tape width is wider than the minimum tape
width the second longitudinal tape edge 92 will exert
pressure on the adjustment flange surface 88a which will
cause the biasing coil 84 to be compressed. As the
biasing coil is compressed, it pu;ls the washer 96,
adjustment roller AR1l, and adjustment flange 88 in 2

direction away from the plane 98 of the reference fiange



- a second rotatably nounted reference roller |ocated adjacent to the supply
reel and having a second reference flange for engagenent 20 with the

first tape edge, the second referengg flange being planarly aligned with
p

‘~the first reference flange and thé& e travel path and nounted for

movenent with the first tape edge to guide the first tqge edge al ong the

tape travelSTERFES a8 #Ry sBORoBHERLER2HD GRE: AR ARTFENEEYSER FPRocat ed i n
bet ween t he, 25 LLst _a secqnd reference rol l ers an aving.a first
adj ust nent® ?’é?fgib%o?feﬁgﬁgéﬂéﬁft%ef‘_ Fﬁg%fé'ﬁ)n@'? o?f&?.t.{}a?-_nﬁ f?ﬁﬁﬁ_:cédge,

the first §E§£§é23n54a, 86a is equal to the wider tapé width.
The biasing coil 94 is constructed to require very
little force to be compressed. Further, the washer 96
and adjustment roller ARl are constructed such that they
are very light in weight. Thus, very little force is
required to move the combination of the biasing coil 94,
washer 36 and adjustment roller ARl such that even the
longitudinal edge of thin magnetic tape (i.e., one half
millinch thick) is strong enough to exert a sufficient
force on the adjustment surface 88a to cause the
combination to move away from the plane 398 of the
reference surfaces 84a, 86a in order to accommodate for
the changing width of the tape. Additionally, the change
in width is generally a gradual change requiring a
gradua} increase in force to continue to compress biasing
coil 94.
- When a tape edge 90, 92 comes in contact with a
. flange surface 84a, 86a, or 88a, there is very little
friction between the tape edge and the flange surface,
because the flanges are fixed to the rollers so that the
flanges 84, 86, 88 and flange surfaces 84a, 86a, 88a
rotate with the tape as it advances. Thus, lateral
motion of the tape is minimized or eliminated while also
minimizing the possibility of damage due to tape wear.
Referring back to FIG. 2, a tape drive assembly

having two tape guide roller assemblies according to the

REPLAQEMENT SHEET
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Lﬂan e bein gﬂéSﬁB{bllel to the plane of the first and second
refe?ence f RdPLﬁCF% ed for novenent with the second tape edge to

gui de the sgc nd t I ng the tape travel path and being
gREPLACEI\/EI\I‘I' S Eﬁb%%%r %I by y{ nounted for novenent with the second tape
edge in a direction :

-14 -

invention are shown. The first tape guide roller

assembly comprlses the two reference rolle;p RRl and RRZ

and the adjustment roller ARI descrzbed above. The °
second tape guide roller assembly alsc comprises two
reference rollers RR3 and RR4 and an adjustment roller
AR2. The second tape guide roller assembly functions in
2 similar manner as that of the first tape guide roller
assembly.

While one half millinch thick tape is flimsy
relative to lateral motion when held in a straight beam,
it becomes relati;ely rigid to lateral motion
(perpendicular to the tape longitudinal axis 74, as shown
in FIG. 3) when the tapé is.formed with an arc in the
longitudinal axis. Thus; the location of each of rollers
RR1, RR2, and 2Rl is along an arcuate or curvilinear
guide path to force the tape into an arcuate or
curvilinear (and thus laterally rigidized) longitudinal
configuration. The lateral rigidizing of the tape

-—;Azgles the rollers to further constrain lateral movement
. of the tape. Also, an additional benefit derives from
this arcuate arrangement, mainly, that it enables
placement of the rollers in a tight coﬁfiguratign such as
permits its incorporation in a2 five and one quarter inch
tape drive assembly meeting the above stated dimensional
e limitations.
The distance between the rollers is also a
significant factor in controlling laferal tape motion.

To the extent that the tape can be thought of as a faird



perpendicular to the plane of the reference flanges to urge the first tape
edge i nt oTf¥ens dea regiagensent ghedtt and second reference flanges to mnimze
Jateral novenent of the tape during tape advancenent through a portion 5

of the taB LTV IFfR4uioet ween the safpty reel and the head; a third

rot at abl y tinted reference roller |located adjacent to a second side of the

head and hadigigi dedi, ta P ereagcatijanaat! eolaegaoimitirois hthde first tape
edge, the third reference flange being planarly aligned with the first and

second ref poeidedd angbsangliet b€ tRpebéfm, t bateli fHatte- ahilgtmmee edlnf.or
novenent wi'th the first tape edgé to guide P S
between the pair is too small, angular accuracy is lost.

However, if the pair of adjacent rollers is too widely
separated, the beam-like stiffness is lost, and the tape
can deviate from straightness.. Thus, two rollers that
re too close together (nearly adjacent) do not have much
improvement over a single roller, but if the rollers are
more than about four tape widths'apart, then the tape is
allowed too much free play, and tracking suffers. The
preferred spacing of the rollers in the present invention
averages one and fifty-eighths inches (i.e.,
approximately three tape widths), and varies only because
éf space constraints.

The rollers and flanges are preferably formed with
the following dimensions, spacings and tolerénces: the
roller body is six tenths inches in diameter, the flange
separation is nominally 8 millinches larger than the mean
tape width, and the separation tolerance is plus or minus

2 two and one half millinche;.

It has been observed that relatively thin and slick
tape (i.e., one half millinch thick tape) does .not stack
uniformly as it spools onto a2 supply or take-up reel.
Therefore, such tape may unspool obliquely to the roller

< longitudinal axis. In practice of the present invention,
the tape is desired to travel along tape path 74 (shown

in FIG. 3) perpendicular to the head lateral axis L at

the head, even if the tape unspooling from the supply



"the first tape edge along the tape travel path; 4 PREBFAQEMEBT -SHEETy {mount ed

reference roller adjacent to the take-up reel andq Having a Tourt
"#lange for engagement with the first tape edge, tthd fgyg r'fésﬁ

being planarly aligned with the 15 first, second, fand thitd ref
. flanges and the tape travel path and ted for

ef erence
nge fl ange
rence
first

t ape edge to guide the first tape edge al.ong the tape travel path;ta second

rot at ably nount

g % %gfnt roll er located in between fhs tThALTd
ref erence rol F&F ir 2.

Fesdc dmFernasitnite longitu

and fourth

nal axls of

outsmde roller RRl or RR4 (shown zn FIG. 2) at an obllq:ue

angle. Hence, when the tape unspools from reel 62 (o:

58, shown in FIG. 3) at an oblique angle to the roller

longitudinal axis 28 (shown in FIG. 1) at roller RR1l (or

RR4), the tape is laterally constrained by the flanges

84, 86 of the reference rollers RR1 and RR2Z {(or RR3 and

RR4) and flange 88 of the adjustment roller ARl (or ARZ)

thus preventing lateral movement of the tape. To some

degree, the amount of constraint imparted by each of the

rollers RR1, RR2, ARl or RR3, RR4, AR2 is additive

because the tape is held in an arxrcuate path, thus making

use of the local rigidization characteristic that local

longitudinal bending of the tape supplies.

The angular contact of tape 68 with respect to

rollers RR1-RR4 and ARl and AR2 in an illustrative

embodiment is shown in FIG. S. When the tape is fully

unwound from supply reel 58, the tape 68 follows path 104

p—

and attacks roller RR1 at an angle of approximately

) eleven degrees and, at the same time, the tape in path

106 attacks roller RR4 over about seventy-eight degrees

of its surface as it loads onto the loaded take-up

reel

62. Similarly, tape path 108 on the unloaded take-up

reel 62 captures approximately one hundred and five

‘ degrees of roller RR4 with a corresponding tape path 110

of the loaded supply reel 58 attacking approximately

thirty-four degrees of the surface of roller RRI1.

angular contact for each roller AR1l, RRZ, RR3, AR2

The

is



*20 flange for engagenent with the second tape edge, and the second
adj ust nenbistip 3h@ doplacergemt shedtl y aligned with the first adjustment flange
..and the tape travel path and in a plane parallel to the plane of the

1 ef er encggfd.an | ygg7ount ed for ement wth the second tape edge,
and being I n aggaifiﬁogﬁgffective to"u éé the first tape edge into 25

contact withp E@x&ﬁhﬁ@ﬂ?“%ﬂf&gﬁlf&éief&PEf’éiﬁHg?St&gngkugghéﬁ'%%%ﬁra

novenent of the tape during tape advancenght through a rtion o e tape

travel pat htientges ik drddfediPelip. I ERb118BIRNICEAISD Hal~dd St

and secofd adjustient rollers”in corbi'natien” ’ :
as a tachometer roller. To assure the optimal

performance of roller RR4, a substantial amount of the
surface of roller RR4 is forced into the tape travel
path, as shown.

The multiple roller magnetic tape gquide system
described herein has demonstrated high storage
capabilities per cartridge by allowing the use of narrow
tracks spaced closely together and spaced close to the
longitudinal tape-edges which allows for more tracks to
§e stored across the tape width. Storage capacity of
this magnitude is not presently available. The
interaction of the three rollers and their respective
flanges essentially eliminates lateral tape motion, while
each flange exerts only a small lateral force on the tape
so as not to damage or wear the tape edges.

—- Additionally, interchangeability of tapes from drive
to drive incorporating the invention is provided which
allows for system fiexibility. A user may record data on
any tape drive assembly and read it back on any other
tape drive assembly in a family, including trangporting
tapes between locations. If good tracking {i.e.,
minimized lateral motion) were not available, high

. reliability readback would require readback on the same
drive used to record the tape.

As previously mentioned, thé'roller guide assembly

described above is an example of one preferred embodiment
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with the f§ @Eﬂﬂiﬁﬂﬁird, and fourth reference rollers are nounted on
25 a support} structure injsych a way that the tape travel path has an
~Aarcuate s 016 EEBr992 gsgentially perpendicular to the head | ateral
axis. 10. met hod of prgsgnting a recording tape to a magnetic head with
.5 the tape CONStTai ne ‘r9n1exce§§8I@teral novenent perpendicular to

of the invgntion. An alternative embodiment would be
.- ~— Where-the adjustment flange 88 (shown in FIG. 4) is not_
. fixed to the adjusﬁmegt rollerlikl and is free éo movéhln
the direction 100 such that the biasing coil 94 need only
pull the washer 96 and flange 88 during compression due
to an increase in tape width. This embodiment may
require even less force from the second longitudinal tape
edge to move the flange surface 88a.

Another embodiment of the invention would not use
rollers, but rather two plannarly aligned reference
surfaces for cont;ct with a first longitudinal tape edge
and an adjustment surface located in between the two
reférence surfaces and in a plane parallel to the plane
of the two reference surfaces for contact with the second
longitudinal tape edge. 2All three surfaces are mounted'
to allow for movement of the surfaces with the tape as
EEe tape advances in the direction of the tape travel
path. The adjustment surface is also movable in the
direction perpendicular to the plane of the reference
surfaces such that the adjustment surface contacts the
second longitudinal tape edge to urge the tape in the
direction of th. plane of the reference surfaces in order
to cause the first longitudinal tape edge to remain in
contact with the reference surfaces.

: Anothexr alternative embodiment of the invention
would include the reference surfaces and adjustment
surface of the above described embodiment, however, the

plane of the adjustment surface would be a fixed discance
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REPLACEMENT onitt
tracks recorded on the tape as the tape streans acro$s e front of
head, for rendering the tape interchangeabl e between}varigyFepmgldr) ves of
interest for repeatably accurate tracking at high datajand track dengi}i es,
t he met hod conprising the step of: 10 provi di g b=—eaech—tape dr{ve
of interest an arcuate tape travel pétﬁ;ébross a set jof at |least thre

d bl d | id f>=t11E i
spaced apar gt S DU S0 1oL L2 oL one.SLlg oleTrs el MR 2
f .1 -havi ef I f . WM '
oo ence ¢ b Sl P L e PhaR ORISR i 11

width such that the second longitudinal tape edge would

bend slightly to provide the means (i.e., springing
action) to urge the tape in the direction of the plane of
the reference surfaces and, ﬁhus, cause the first
longitudinal tape edge to remain in contact with the
reference surfaces.

It will now be understood that the present invention
provides a multiplicity of surfaces which contact the
longitudinal edges—of the tape, which move in the
direction of the tape travel path, and of which some move
in a direction perpendicular-to the direction of the tape

travel path to urge the tape into a prescribed tape

450

travel path and virtually eliminate lateral tape motion.
Although the surfaces do not exert much force on the
edges of the tape, they and their positioning are
nevertheless the essential means of guiding the tape.

It will be understood that the above description
- pertains to only séveral.embodiments of the present
invention. That is, the description is pré&ided by way

of illustration and not by way of limitation. —

.



15 - being planarly ' \ redeterm ned tape travel path and
nmount ed for novene I‘&&ﬁ "E Iam t ape edge to guide tpe first tape edge
;along the tape tra N re a seggnd-rotatably IS SHEET HASIBEEN | S
an adjustment roller located in between the first and third RERLACERC e
rollers, the agyHATECL! ﬁvi ng a flange for enga?ﬁaﬁ mih t he
second | ongi tudi nal tape edge, ‘e adj ustment fl ange bei ﬁ' E ngpg}
paral l el to the plaie of the reference flanges, being mpunted for novenent
with the second-tape edge to guide the second tape edge al ong the tape--
travel patl ank- beihEIPexgpidensgsestlor compaiaingi th t he

2 two spaced apart reference mechanisms, each of the
reference mechanisms having a surface for engagement with
a first longitudinal tape edge, the reference surfaces
being plannarly aligned with a predetermined tape travel
path and mounted for movement with the first tape edge to

guide the first tape edge along the tape travel path; and

an adjustment mechanism located in between the two

w o 4 o U b W

reference mechanisms, the adjustment mechanism having an
10 adjustment surface for engagement with the second‘ﬁn

11 longitudinal tape edge, the ‘adjustment surface being

12 parallel to the reference surfaces, being mounted for

13 movement with the second tape edge, and being in a

14 position effective to urge the first tape edge into

15 = contact with the reference surfaces to minimize ;ovement
16  of the tape in a direction perpendicular to the reference

17 surfaces and the adjustment surface during tape

18 advancement .

2. The tape guide assembly according to claim 1,
wherein the adjustment surface is mounted in such a way
that the distance between the plane of the adjustment
surface and the plane of the reference surfaces is a
fixed distance, the fixed distance being slightly less

than the tape width such that a portion of the tape

~ o W s WwNH

parallel to the second tape edge provides a springing

REPLACEMENT SHEET
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éecond tape edge in a direction perpendicular to the p

reference flgﬂmj m,m,ﬁﬂ H first tape edge into contrgct ﬁixﬁ eg»,égEN

‘reference fl | ateral novenent of the tape per endlcular to
tracks recordetl oh tthestape #uring ta e advancenent . ”gggn“ﬁ’g\m h the
flrst tape edge to guide the first ra “edge L &J

8 mechanism to urge the first tape edge into contact with

. -9 - the réference surfaces. . .. .. _ - L e s .

Ki

3. The tape guide assembly according to claim 1,
wherein the adjustment surface is further mounted for
movement in a direction perpendicular to the plane of the
reference surfaces, further comprising:

a resilient biasing mechanism coupled to the
adjustment surface to bias the movement of the adjustment

surface in a direction toward the plane of the reference

B W N = b W N e

surfaces.

4. The tape guide assembly according to claim 3,
wherein the adjustment surface is fixed to the.adjustment
mechanism such that the entire adjustment mechanism is
mounted for movement in a direction perpendicular to £he
plane of the reference surfaces, wherein the biasing
—mechanism comprises a spring, wherein the reference

surfaces are rotatably mounted and the adjustment surface

Ww N = U s W NN

is rotatably mounted.

5. A tape guide assembly, comprising: —
two spaced apart rotatably mounted reference

rollers, each of the rollers having a flange for

engagement with a first longitudinal tape edge, the

reference flanges beiﬁg plannarly aligned with a

an U s W N K

predetermined tape travel path and mounted for movement

REPLACEMENT SHEET
This Sheet Has Been RTiaced
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8. ..along the tape travel path; and 9 a rot at abrpiSSHEETHASEERNSt MENt
roller located in H m wo reference rollers, REBLAEHDUSt ment
rolder 11 havi nglﬁm“ mmnmm gement with the s T

¢ longi tudi nal tape edye,® the 4dj&sthent flange being 1%1@% i M@Iﬁ“’ﬁ t he

sreference flanges, being nounted for 14 _ ppvenent wt S “fgpe
~edge, and being in a 15 position effective to urge the first tape edge

into 16 qont gyl LR LT PLBECEalk RGeS M HRldM A8 SO VENED eage

.. 8 _ ;lqnéithe tape .travel path; and

- - Lo - . -
- o
- - - - .

9 a rotatably mounted adjustment roller iocatéd in’
10 between the two reference rollers, the adjustment roller
11  having a flanée for engagement with the second
12 longitudinal tape edge, the adjustment flange being
13 parallel to the reference flanges, being mountéd for
14 movement with the second tape edge, and being in a
15 position effective to urge the first tape edge into

16 contact with the reference flanges to minimize movement

el
St

. 17 of the tape in a direction perpendicular to the reference
18 flanges and the adjustment flange during tape

19 adiéncement. v

6. The tape guide assembly according to claim 5,
wherein the adjustment flange is mounted in such a way -

that the distance between the plane of the adjustment

—— .

flange and the plane of the reference flange is a fixed

distance, the fixed distance being slightly less than the

“?

tape width such that a portion of the tape parallel to
the second tape edge provides a :pringing.mechanism to

urge the first tape edge into contact with the .reference

W @ <3 o ;b W N e

flanges.

7. A tape guide assembly, comprising:
a plurality of spaced apart reference mechanisms,

each of the reference mechanisms having a surface for

w N Lol

engagement w;tpm;_first longitudinal tape edge, the

‘This Sheet Has Been Replaced This is the replacement shoet
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=17 of the tape in a direction perpendicular to the T@ﬁ ﬁégfngEflanges

and t he adj ust tape 19 advancenent . The tape
_ guideassentl y 3} Hﬁlﬂiﬂﬂ T 52 wher it ne
of 1SR

i's
“ mounted in such t hatsthe di stange _between t hejlgiain z—f ‘%ﬁﬁF
adj ustnent 4 flange and the plane of the reference flange is afixed5

di stance, 4t he fd étﬁ{gffaggbnge%@g?ﬁ.laﬁnla‘?ﬁ( aANE Pirntape width

such that a portion o tape para
.5 predetermlned tape. travel path and mounted . for movement

] with the first tape edge to guide the first tape edge- ’

7 along the tape travel path; and

8 a plurality of spaced apart adjustment mechanisms,

S each of the adjustment mechanisms having a surface for
10 engagement with the second longitudinal tape edge, the

11 adjustment surface being plannarly alignedlwith the tape
12 travel path and parallel to the reference surfaces, being

1 13 mounted for movement with the second tape edge, and being

14 in a position eff;ctive to urge the first tape edge into
15 contact with the reference surfaces to minimize movement
16 of the tape in a directioh perpendiculaxr to the reference

17 surfaces and the adjustment surfaces during tape

18 advancement.

1 8. The tape guide assembly according to claim 7,
2 — wherein for each reference surface there is a
- 3 corresponding adjustment surface located in a position
! 4 similar to the corresponding reference surface and
5 transverse to the tape width.
1 9. A tape guide assembly for presentation of a magnetic

2 tape along a predetermined tape travel path from a first
3 side of a magnetic head to a second side of the head in

4 contact with an intermediate transducing face of the head
5 and transverse to a lateral axis of the head, such that

6

lateral movement of the tape spooling between a

This is the rs;pfacemﬂf's*""“ - o mwiﬁiﬁﬁﬁlﬁﬁ'ﬁ"
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; the second tap provid a springi ng mechani sm tTHBSHEER dAS BAEN
first tape edge i jﬁﬂ 'j“"l"ﬂr” he reference 9 fl anges. REPLACED A t ape

gui de assenbly, a plupality of spac nce
mechani snms, 2 each of the réf ef ence machanl sns having a lg@g mﬂ

I
engagenEnthtf}é%géééive s Ié 9'33¢1t§§§ adgakelup reel is minimized,

. 8 . the assembly comprising: . .. .. _ - ol w e L

9 a first rotatably mounted reference rolier located
10 adjacent to a first side of the head and having a first
11  reference flange for engagement with a first longitudinal
12 tape edge, the first reference flange being plannariy
13 aligned with the tape travel path and mounted for
14 movement with the first tape edge to guide the first tape
i5 edge along the tape travel path;

’“} 16 a second rotatably mounted reference roller located

{

17 adjacent to the supply reel and having a second reference
is flange for engagement with the first tape edge, the

i9 second reference flange being plannarly aligned with the
20 first reference flange and the tape travel path and

21 mounted for movement with the first tape edge to gquide
22 the first tape edge along the tape travel path;

23 a first rotatably mounted adjustment roller located
24  in between the first and second reference rollers and

25 having a first adjustment flange for engagement with the
26 second longitudinal tape edge, the first adjustment

27 flange being in a pléne parallel to the pléne of the

28 first and second reference flanges, being mounted for

23 movement with the second tape edge, and being in a

30 position effective to urge the first tape edge into

31 contact with the first and second reference flanges to

32 minimize lateral movement of the tape during tape

33 advancement through a portion of the tape travel path

34 between the supply reel and the head; -
_______ _ REPLA™™" T SHEET
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f,"THI S SHEET HAS B @ REPLACED -23- 4 reference sur f atids SHIEER §iABIBERNar | vy

gal igned with a 5 mll gﬂ"mf)e travel path and nountBEPY&EDOvenent 6

_with the first t the first tape edg t ape
3 travel pat h; and 8 a p urality aof agpaced apart ‘%ﬂ“@i ﬁiﬁ%{
* mechani sms,
: 35 2 third rotatably mounted reference roller located

36 adjacent to a second s;de of the head and haV1ng third
37 reference a flange for engagement with the first tape o
38 edge, the third reference flange being plannarly aligned
39 with the first and second reference flanges and the tape
40 | travel path and mounted for movement with the first tape
41 edge to guide the first tape edge along the tape travel
42 path;

- 43 a fourth rotatably mounted reference roller adjacent
44 to the take-up reel and having a fourth reference flange

" 45 for engagement witi the first tape edge, the fourth -
46 reference flange being plannarly aligned with the first,
47 second, and third reference.flanges and the tape travel
48' path and mounted for movement with the first tape edge to
49 guide the first tape edge along the tape travel path;
50 a second rotatably mounted adjustment roller locaféd
51 in between the third and fourth reference rollers and
52 _having a second adjustment flange for engagement with the
33 second tape edge, and the second adjustment flange being
54 plannarly aligned with_the first adjustment flange and
35 the tape travel path and in a plane parallel to the plane
56 of the reference flanges, being mounted for movement with
57 the second tape edge, and being in a2 position effective
58 to urge the first tape edge into contact with thé third
59  and fourth reference flanges to minimize lateral movement
60 of the tape during tape ‘advancement through a portion of

61 the tape travel path between the head and the take-up

62 reel; and

. REPLACEMENT éHEET
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9 each of the ad] ustnent mechani snms having a surface fo
wi th the second | “H

pl annarly aligned
reference surfaces, béing 1™ ° mdunted fof® movenent with

[THIRSHE BREMt

Iﬁmlﬂwm wmjedge the 11  adjustment s&Ff bei ng
travel path and para“5gg ‘

edge, and being 14 Iin a position effective to urge the first tape édge
into 15 63ontact wwhierlelie ndiereneste said as€sohd sifjustmentDrellierslGn of

the tape in a direction perpendicular to the reference 17

sur faces and

t he adjusﬁﬁentCsmbﬁagasqmnwnqptGMQ f;rst, second, thizd, and fourth

65

reference rollers are mounted on a support structure Ln

66 such a way that the tape travel path has an arcuate shape

67 which runs essentially perpendicular to the head lateral

68 axis.

1 10. A method of presenting a recording tape to a
2 magnetic head with the tape constrained from excess
3 3 '_lateral movement perpend;cular to tracks recorded on the

4 tape as the tape streams across the front of the head,

5 for rendering the tape interchangeable between vaf?:us

6 tape drives of interest for -repeatably accurate tracking

5 at high data and track densities, the method comprising

8 the step of:

9 providing in each tape drive of interest an arcuate
10 tape travel path across a set of at least three spaced
11 _—apart.rotatably mounted rollers on one side of the head

j 12 where a first and a third rotatably mounted roller is a
i3 reference roller, each reference roller having a flange
14 for engagement with a first longitudinal tape edge, the
15 reference flanges being plannarly aligned with a.
16 predetermined tape travel path and mounted for movement
17 with the first tape edge to guide the first tape edge
18 along the tape travel path, and where a second rotatably
19 mounted roller is an.adjustment roller located in betwee®
20 the first and third reference rollers, the adjustment
21

roller having a flange for engagement with the second

25

REPLACEMENT SHEET
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M THIS SHEET HAS BEEN
18 advancenent . . The tape guide assenbly accordi ngeppact@i m 7, 2

-wherein for each 'm' e there is a 3 correspopd st nent
surface | ocated i me m‘lfuzﬂm mlar to the correﬁ B%ggignce

surface and 5 transverise HOs tape wid 1 9. Eicle]os senbly
for presentation of a magnetlc 2 t ape al ng a predeterm ned tape travel

path frogwa f'][cqﬁgi%tudfhai gape i net It(ize =% jus a sec gnéé eg;gt he head

.23 - plane parallel to the plane of. the reference. :ﬂ,l.a_nges,' -
24 being mounted for movement with the second t:ape edge, and
25 being in a position effective to urge the first tape edge
26  into contact with the reference flanges to minimize

27 lateral movement of the tape perpendicular to tracks

28 recorded on the tape during tape advancement.
L -]
| GoreB 997
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Zl contact with an internedi ate transducing face of the head 5
transverse to a lateral axis of the head, such that 6 Tf’@t%f%gg%/ t of
the tape spooling between a - 24- S SHEET

;@;EEFSI Zorrp:iegloﬁ;?ive supply reel aidZ:-t ake-up reel !@%\é’umwnmmiﬁ t he

ABSTRACT
ROTATING TAPE EDGE GUIDE

A method and apparatus for constraining lateral motion of a tape
streaming across the transducing face of a magnetic head including two spaced
apart reference mechanisms and an adjustment mechanism located in between the
two reference mechanisms. Each of the reference mechanisms has a surface for
engagement with a first longitudinal tape edge where both surfaces are plannarly
aligned with a predetermined tape travel path and mounted for movement with

{

the first tape edge to guide the first tape edge along the tape travel path. The
adjust mechanism has a surface for engagement with the second longitudinal tape
edge. The plane of adjustment surface is parallel to the plane of the reference
surfaces and mounted for movement with the second tape edge. Additionally, the
adjustment surface is mounted in such a way and in a position effective to urge
the first tape edge into contact with the reference surfaces to minimize movement
of the tape in the direction perpendicular to the reference surfaces and the |

adjustment surface during tape advancement.

—

- Fig. 5 REPLACEMENT SHEET
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9 a first rotatably nmounted reference roller |ocated 10 adj acent
to a first side of the head and having a first 11 reference flange for
engagenment with a first |ongitudingas 12 tape edge, the first reference
fl ange being plannarly 13 aligned with the tape travel path and nounted
for 14 novenent w tgRQthe[first tape edge to guide the first tape 15
edge along the tape t vellpath; 16 a second rotataply nounted
reference roller |oc d1 adjacentc;o the supply reelf@nd having a

second reference l
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18 flange for engagenent wth the first tape edge, the 19 second
reference flange being plannarly aligned with the 20 first reference
ftange and the tape travel path and 21 nount ed for novenment with the
first tape edge to guide 22 the first tape edge along the tape travel
pat h; 23 a first rotatably nmounted adjustnent roller |ocated 24 in
between the first and second reference rollers and 25 having a first
adj ustment flange for engagenent with the 26 second | ongi tudi nal tape
edge, the first. adj yst ment : . _ D L - el e = . -

2/5 )

-

|




27 flange being in a plane parallel to the plane of the 28

second reference fl anges,
~ - tape edge,
edge into 31
mnimze | atera

and being in a 30

bei ng nounted for 29

first and
novenent with the second

position efféctive to urge the first tape
contact with the first and second reference flanges to 32
novenent of the tape during tape 33

advancenent through

a portion of the tape travel path 34 bet ween the supply reel and the
head;
3/5
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-25-"35

djacent to a second side of the head and having third 37

fl ange for engagenent with the first tape 38

fl ange being plannarly aligned 39

edge,

T —————

athird rotatably nounted reference roller |ocated 36

reference a
the third reference

with the first and second reference

fl anges and the tape 40 travel path and nounted for novement wth the
first tape 415
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41 edge to guide the first tape edge along the tape travel 42
a fourth rotatably nounted reference roll er adjacent 44

‘geel and having a fourth reference flange 45 for engagenent with the
first tape edge, the fourth- 46 reference flange being plannarly aligned
with the first, 47 second, and third reference flanges and the tape
travel 48 path and nounted for novenent with the first tape edge to 49
gui de the flrst tape edge along the t?Qe travel path;.

pat h; 43
to the take-up
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50 . a second rotatably nounted adj ust ner® Destription :pegedd.1q paged,:- =
between the third and fourth reference roll e'ﬁ/zﬁ‘iainﬁ@ tpagethdR. 40 eEHhG=
adj ust nent flange for engagenent with tthe 531 [iddrawing($)apagedigs o niged fe
second adjustment flange being 54 plannarly #lAlgoac Wi tgaged8e.fip rpaged ...
adj ust ment  SNiSEARYIOFOTHE ENVERErION el path and in a plane parallel to
“the plane 56  of the reference flanges, bei hgpiREnbRdrkeEPPEERIARII h
the second tape edge, and being_in a posjtiop—etfeefrtye—a8—to Turye The
first tape Ageerdingte aBrst asnectwf e prrsert inyeption, there 1s provided a tape guide

assembly, comprising two spaced apart reference mechanisms, each of the reference
mechanisms baving a reference surface for engagement with a first
longitudinal tape edge, the reference surfaces being planarly aligned with
a predetermined tape travel path and mounted for movement with the
first tape edge to guide the first tape edge along the tape travel path; and

an adjustment mechanism located in between the two reference

mechanisms, the adjustment mechanism having an adjustment surface for
engagement with a second longimdinal tape edge, the adjustment surface
being parallel to the reference surfaces, being mounted for movement
with the second tape edge to guide the second tape edge along the tape
travel path, and being flexibly mounted for movement with the second
tape edge in a direction perpendicular to the plane of the reference
surfaces to urge the first tape edge into conmtact with the reference
surfaces to minimize movement of the tape in a direction perpendicular
to the referemce surfaces and the adjustment surface during tape
advancement.

According to a second aspect of the invention, there is provided a tape guide
assembly comprising two spaced apart rotatably mounted reference rollers, each of the;
rollers having a reference flange for engagement with a ﬁrs.tﬂlongitudinal

. tape edge, the reference flanges being planarly aligned with a
predetermined tape travel path and mounted for movement with the first

~ tape edge. to guide the first tape edge along the tape travel path; and

a’ rbtatably mounted adjustment roller located in berween the two

reference rollers, the adjustment roller having an adjustment flange for
engagement with the second longitudinal tape edge, the adjusument
flange being parallel to the reference flanges, being mounted for

movement with the second tape edge to guide the second tape edge along

REPLACEMENT SHEET ¥
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59 and four Th
tape during t P meHE rough a portion of 61 the tape travel
between the head and the takg-yp 62 reel; and

REPLACEMENT SHEETQS pED 99PHEET HAS B&EN - 26-

the tape travel path, and being flexibly mounted for movement with the
second tape edge in a direction perpendicular to the plane of the
reference flanges to urge the first tape edge into comtact with the
reference flanges to minimize movement of the tape in a direction

perpendicular to the reference flanges and the adjustment flange during
tape advancement.

According to a third aspect of the invention, there is provided a tape guide assembly

comprising a plurality of spaced apart reference mechanisms, each of the
reference mechanisms having a surface for engagement with a first

longitudinal tape edge, the reference surfaces being planarly aligned with
a predetermined tape travel path and mounted for movement with the
first tape edge to guide the first tape edge along the tape travel path; and

a plurality of spaced apart adjustment mechanisms, each of the
adjustment mechanisms having a surface for engagement with the second
longitudinal tape edge, the adjustment surface being planarly aligned
with the tape travel path and paralle] to the reference surfaces, being
mounted for movement with the second tape edge to guide the second
tape edge along the tape travel path, and being flexibly mounted for
movement with the second tape edge in a direction perpendicular to the
plane of the reference surfaces to urge the first tape edge into contact
with the reference surfaces to minimize movement of the tape in a

direction perpendicular to the reference surfaces and the adjustment
surfaces during tape advancement.

es to mnimze |lateral novenent 60 of the

pat h
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conbi nation with it
roll ers are nountje
travel path has
to the head IaterE

tape to a 2 mag
novenent per pendi
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the first and-second adjustnment
IREPLAGESREN TS BT 4

st
67

UIT~a = SUppoTt

etic head with.ith
ular to tracks rg

third,
ructure in 66

and fourth 65

rollers in 64
ref erence
such a way that the tape

whi ch runs essentially perpendicul ar

10.

6\ net hod of presenting a recording

e tape constrained fromexcess 3 | ateral

corded on the

Accordfng to a fourth aspect of the invention, there is provided a tape guid;a.

assembly

for  presentation

of a

magnetic

tape along a

predetermined tape wavel path from a first sideof a magnetic head w0 a
second side of the head in contact with an intermediate transducing face
of the head and wansverse to a lateral axis of the head, such that lateral
movement of the tape spooling berween a respective supply reel and a
take-up reel is minimized, the assembly comprising:

a first rotatably mounted reference roller located adjacent t a
first side of the head and having a first reference flange for engagement
with a first longitudinal tape edge, the first reference flange being
planarly aligned with the tape travel path and mounted for movement
with the first tape edge to guide the first tape edge along the tape travel
path:

a second rotatably mounted reference roller located adjacent to
the supply reel and having a second reference flange for engagement
with the first tape edge, the second reference flange being plaparly
aligned with the first .reference flange and the tape travel path and

mounted for movement with the first tape edge to guide the first tape |

edge along the tape travel path;

a2 first rotatably mounted adjustrment roller locared in between the
first and second reference rollers and having a first adjustment flange for
engagement with the second longitudinal tape edge, the first adjustment
flange being in a plane parallel to the plane of the first and second

reference flanges, being mounted for movement with the second tape
edge to guide the second tape edge along the tape travel path and being



4 tape as the tape streans across the front “Bris ishtheheepliscomend sheender i ng
the tape interchangeabl e between various 6 tape drives of interest for
repeatably accurate tracking 7 at high data tra k@%tles t he net hod
conprising 8 the step of:, 9 prOV|d|ng t I ve of interest
an arcuate 10 tape travel path across a set of at Ieast t hree spaced 11
-apart rot atﬂ@ﬂk}”rﬁgﬁﬂ‘@é fos | tieyement with the decarid tape dﬂ&adnlidui&eﬁ@na first

and a third rot 6}1dam11Xr e p?anreoé} the re%erence flanges to urge the first tape
edge into contact with the first and second reference flanges to minimize
lateral movement of the tape during tape advancement through a portion
of the tape ravel path between the supply reel and the head:

2 third rotatably mounted reference roller located adjacent tw a
second side of the head and having a third reference flange for
engagement with the first tape edge, the third reference flange being
Planarly aligned with the first and second reference flanges and the tape
travel path and mounted for movement with the first tape edge to guide
the first tape edge along the tape travel path; |

a fourth rotatably mounted referenée roller adjacent to the take-up
reel and having a fourth reference flange for engagement with the first
tape edge, the fourth reference flange being planarly aligned with the
first, second, and third reference flanges and the tape travel path and
mounted for movement with the first tape edge to guide the first tape
edge along the tape travel path;

a second rotatably mounted adjustment roller located in berween
the third and fourth reference rollers and having a second adjustment
flange for engagement with the second tape edge, and the second
adjustment flange being planarly aligned with the first adjusument flange
and the tape travel path and in 2 plane parallel to the plane of the
reference flanges, being mounted for movement with the second tape
edge, and being in a position effective to urge the first tape edge into
contact with the third and fourth reference flanges to minimize lateral
movemen: of the tape during tape advancement through a portion of the
tape ravel path berween the head and che take-up reei; and

wherein the first and second adjustment rollers in combination

with the first, second, third, and fourth reference rollers are mounted on
a support suucture in such a way that the tape avel path has an arcuate

shape which runs essentially perpendicular to the head lateral axis.
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13 reference roller, each reference roller havi
engagenent with a first |ongitudinal tape edge,
being plannarly aligned with a 16 predeterm ned

edge 18 along the tape travel path, and where a
nmounted roller is an adjustnent roller |ocated i rst and
third reference rollers, the adjustnent 21 roller having a flange for
engagenent Waktébréing ®eeOfflh aspect of the invention, there is provided a method of

presenting a recording magnetic head with the tape constrained from excess lateral
movement perpendicular to tracks récorded on the tape as the tape streams across
the front of the head, for rendering the tape interchangeable between various tape
drives of interest for repeatably accurate tracking at high data and track densities,
the method comprising the step of

providing in each tape drive of interest an arcuate tape travel path
across a set of at least three spaced apart rotatably mounted rollers on
one side of the head where a first and a third rotatably mounted roller is
a reference roller, each reference roller having a reference flange for
engagement with a first longitudinal tape edge, the reference flanges
being plaparly aligned with 2 predetermined tape travel path and
mounted for movement with the first tape edge to guide the first tape
edge along the tape travel path, and where a second rotatably mounted
roller is an adjustment roller located in between the first and third
reference rollers, the adjustment roller having a flange for engagement
with the second longitudinal tape edgé, the adjustment flange being in a
plane parallel to the plane of the reference flanges, being mounted for
movement with the second tape edge to guide the second tape edge along
the tape travel path, and being flexibly mounted for movement with the
second tape edge in 2 direction perpendicular to the plane of the
reference flanges | to urge the first tape edge into comtact with the
reference flanges to minimize lateral movement of the tape pérpén&icular

to tracks recorded on the tape during tape advancement.

The embodiments of the present invention described herein provide minimized

lateral movement for extremely high data and track densities and allows tapes to
run at
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1. A tape guide assembly, comprising:
two spaced apart reference mechanisms, each of the reference
5 mechanisms baving a reference surface for engagement with a first
longitudinal tape edge, the reference surfaces being planarly aligned with
a predetermined tape travel path and mounted for movement with the
first tape edge to guide the first tape edge along the tape travel path; and
an adjustment mechanism located in between the two reference
10 mechanisms, the adjustment mechanism having an adjustment surface for
engagement with a second longitudinal tape edge, the adjustment surface
being parallel to the reference surfaces, being mounted for movement
with the second tape edge to guide the second tape edge along the tape
travel path, and being flexibly mounted for movement with the second
15 tape edge in a direction perpendicular to the plane of the reference
surfaces to urge the first tape edge into contact with the reference
surfaces to minimize movement of the tape in a direction perpendicular
to the reference surfaces and the adjustment surface during tape
advancement.
20
2.  The tape guide assembly according to claim 1, wherein the
adjustment surface is mounted in such a way that the distance between
the plane of the adjustment surface in its rest position and the plane of
the reference surfaces is a distance which is equal to or slightly less than
25 the minimum tape width such that a portion of the tape parallel to the
second tape edge provides a springing mechanism to urge the first tape

edge into contact with the reference surfaces.
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3. The tape pdide assembly according to claim 1, further
comprising: |
a biasing mechanism coupled to the adjustment surface to bias the
movement of the adjustment sxirface in a direction toward the plane of
5 the reference surfaces.

4. The tape guide assembly according to claim 3, wherein the
adjustment surface is fixed to the adfustment mechanism such that the
entire adjustment mechanism is mounted for movement in a direction
10 perpendicular to the plane of the reference surfaces, wherein the biasing
mechanism comprises a spring, wherein the reference surfaces are

rotatably mounted and the adjustment surface is rotatably mounted.

S. A tape guide assembly, comprising:

15 two spaced apart rotatably mounted reference rollers, each of the
rollers having a reference flange for engagement with a first longitudinal
tape edge, the reference flanges being planarly aligned with a
predetermined tape travel path and mounted for movement with the first
tape edge to guide the first tape edge along the tape travel path; and

20 a rotatably mounted adjustment roller located in between the two
reference rollers, the adjustment roller having an adjustment flange for
engagement with the second longitudinal tape edge, the adjustment
flange being parallel to the reference flanges, being mounted for
movement with the second tape edge to guide the second tape edge along

25 the tape travel path, and being flexibly mounted for movement with the
second tape edge in a direction perpendicular to the plane of the
reference flanges to urge the first tape edge into contact with the

reference flanges to minimize movement of the tape in a direction
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perpendicular to the reference flanges and the adjustment flange during
tape advancemeiit. ' |

6.  The tape guide assenibly according to claim 5, wherein the
adjustment flange is mounted in such a way that the distance between the
plane of the adjustment flange at its rest position and the plane of the
reference flange is a distance which is equal to or slightly less than the
minimum tape width such that a portion of the tape parallel to the second
tape edge provides a springing mechanism to urge the first tape edge into
contact with the reference flanges.

7. A tape guide assembly, comprising:

a plurality of spaced apart reference mechanisms, each of the
reference mechanisms having a surface for engagement with a first
longitudinal tape edge, the reference surfaces being planarly aligned with
a predetermined tape travel path and mounted for movement with the
first tape edge to guide the first tape edge along the tape travel path; and

a plurality of spaced apart adjustment mechanisms, each of the
adjustment mechanisms having a surface for engagement with the second
longitudinal tape edge, the adjustment surface being planarly aligned
with the tape travel path and parallel to the reference surfaces, being
mounted for movement with the second tape edge to guide the second
tape edge along the tape travel path, and being flexibly mounted for
movement with the second tape edge in a direction perpendicular to the
plane of the reference surfaces to urge the first tape edge into contact
with the reference surfaces to minimize movement of the tape in a
direction perpendicular to the reference surfaces and the adjustment

surfaces during tape advancement.
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8.  The tape guide assembly according to claiﬂi 7, wherein for each
reference surfaceé there is a corresponding adjustment surface located in
a position similar to the corresponding reference surface and transverse
to the tape width.

9. A tape guide assembly for presentation of a magnetic tape along a
predetermined tape travel path from a first sideof a magnetic head to a
second side of the head in contact with an intermediate transducing face
of the head and transverse to a lateral axis of the head, such that lateral
movement of the tape spooling between a respective supply reel and a
take-up reel is minimized, the assembly comprising:

a first rotatably mounted reference roller located adjacent to a
first side of the head and having a first reference flange for engagement
with a first longiudinal tape edge, the first reference flange being
planarly aligned with the tape travel path and mounted for movement
with the first tape edge to guide the first tape edge along the tape travel
path;

a second rotatably mounted reference roller located adjacent to
the supply reel and having a second reference flange for engagement
with the first tape edge, the second reference flange being planarly
aligned with the first reference flange and the tape travel path and
mounted for movement with the first tape edge to guide the first tape
edge along the tape travel path;

a-first rotatably mounted adjustment roller located in between the
first and second reference rollers and having a first adjustment flange for
engagement with the second longitudinal tape edge, the first adjustment
flange being in a plane parallel to the plane of the first and second

reference flanges, being mounted for movement with the second tape
edge to guide the second tape edge along the tape travel path and being
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flexibly mounted for movement with the second tape edge in a direction

perpendicular to the plane of the reference flanges to urge the first tape
edge into contact with the first and second reference flanges to minimize
lateral movement of the tape during tape advancement through a portion
of the tape travel path between the supply reel and the head;

a third rotatably mounted reference roller located adjacent to a
second side of the head and having a third reference flange for
engagement with the first tape edge, the third reference flange being
planarly aligned with the first and second reference flanges and the tape
travel path and mounted for movement with the first tape edge to guide
the first tape edge along the tape travel path;

a fourth rotatably mounted reference roller adjacent to the take-up
reel and having a fourth reference flange for engagement with the first
tape edge, the fourth reference flange being planarly aligned with the
first, second, and third reference flanges and the tape travel path and
mounted for movement with the first tape edge to guide the first tépe
edge along the tape travel path;

a second rotatably mounted adjustment roller located in between
the third and fourth reference rollers and having a second adjustment
flange for engagement with the second tape edge, and the second
adjustment flange being planarly aligned with the first adjustment flange
and the tape travel path and in a plane parallel to the plane of the
reference flanges, being mounted for movement with the second tape
edge, and being in a position effective to urge the first tape edge into
contact with the third and fourth reference flanges to minimize lateral
movement of the tape during tape advancement ﬁrough a portion of the
tape travel path between the head and the take-up reel; and

wherein the .ﬁrst and second adjustment rollers in combination

with the first, second, third, and fourth reference rollers are mounted on

s et bt e 40,
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a support structure in such a way that the tape travel path has an arcuate
shape which runi§ &ssentially perpendicular to the head lateral axis.

10. A method of presenting a recording tape to a magnetic head with
the tape conmstrained from excess lateral movement perpendicular to
tracks recorded on the tape as the tape streams across the front of the
head, for rendering the tape interchangeable between various tape drives
of interest for repeatably accurate tracking at high data and track
densities, the method comprising the step of:

providing in each tape drive of interest an arcuate tape travel path
across a set of at least three spaced apart rotatably mounted rollers on
one side of the head where a first and a third rotatably mounted roller is
a reference roller, each reference roller having a reference flange for
engagement with a first longitudinal tape edge, the reference flanges
being planarly aligned with a predetermined tape travel path and
mounted for movement with the first tape edge to guide the first tape
edge along thé tape travel path, and wheré a second rotatably mounted
roller is an adjustment roller located in between the first and third
reference rollers, the adjustment roller having a flange for engagement
with the second longitudinal tape edge, the adjustment flange being in a
plane parallel to the plane of the reference flanges, being mounted for
movement with the second tape edge to guide the second tape edge along
the tape travel path, and being flexibly mounted for movement with the
second tape edge im a direction perpendicular to the plane of the
reference flanges to urge the first tape edge into comtact with the
reference flanges to minimize lateral movement of the tape perpendicular

to tracks recorded on the tape during tape advancement.
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ROTATING TAPE EDGE GUIDE

A method and apparatus for constraining lateral motion of a tape
streaming across the transducing face of a magnetic head including two spaced
apart reference mechanisms and an adjustment mechanism located in between the
two reference mechanisms. Each of the reference mechanisms has a surface for
engagement with a first longitudinal tape edge where both surfaces are plannarly
aligned with a predetermined tape travel path and mounted for movement with
the first tape edge to guide the first tape edge along the tape travel path. The
adjust mechanism has a surface for engagement with the second longitudinal tape
edge. The plane of adjustment surface is parallel to the plane of the reference
surfaces and mounted for movement with the second tape edge. Additionally, the
adjustment surface is mounted in such a way and in a position effective to urge
the first tape edge into contact with the reference surfaces to minimize movement
of the tape in the direction perpendicular to the reference surfaces and the

adjustment surface during tape advancement.
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