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(57) Abstract L )

A helical scan magnetic tape recorder has a magnetic tape threading and guiding system. Magnetic tape (26) contained in a
cassette (20) is extracted from the cassette (20) and threaded around a magnetic tape path past a helical scan magnetic head as-
sembly (14) by means of a pneumatic threading arrangement (74, 76, 78, 80). Tape threading is fast and gentle with no stress or
edge damage to the tape. The threading arrangement has relatively few moving parts and is simple and reliable in design. After
the tape is threaded into the tape transport, a plurality of tape guide elements (52, 54, 56, 58, 66, 70, 72, 80) mounted on a preci-
sion platform (100) are moved into position behind the magnetic tape (26). Thereafter, the pneumatic threading vacuum is termi-
nated and the magnetic tape (26) is tensioned around the guide elements (52, 54, 56, 58, 66, 70, 72, 80) which establish a low con-
straint tape path about several stationary magnetic head assemblies (40, 42, 44) and a helical scan head assembly (14).




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international
applications under the PCT.

AT Austria F1 Fianland ML. Mali

AU Australia FR France MN Mongolia

BB Barbados GA Gabon MR Mauritania

BE Belgium GB United Kingdom MW Malawi

BF Burkina Faso GN Guinca NL. Netherlands

BG Bulgaria GR Greeee NO Norway

BJ Benin HU Hungary PL Poland

BR Braril IE Treland RO Romania

CA Canada IT haly RU Russian Federation
CF Ceatral Alrican Republic JP Jupan SD Sudan

cG Congo Kp Democratic People™ Republic SE Sweden

CH Switzerland of Korca SN Senegal

Ct Cote d’lvoire KR Republic of Korea Su Sovict Union

cm Cameroon Lt Licchienstein ™ Chad

cs Czechostovakia LK Sri Lanka TG Togo

DE Geemany LU Luxembourg us United States of America
DK Denmark MC Monaco

ES Spain MG Madagascar

N 2

k44



WO 92/22897

10

15

20

25

30

35

PCT/US92/04846
-1~
APE THREADI IDI Y
FOR A HELICAL SCAN RECORDER

Technical Field

This invention relates in general to magnetic
tape recording/reproducing apparatus and more
particularly to a magnetic tape threading and guiding
system for use in a helical scan magnetic tape
recorder/player.

Background Art

Various techniques have been proposed for use
in magnetic tape recorder/players for threading
magnetic tape from a cassette into a tape transport
path and for guiding the tape along such path. Both
manual and automatic mechanical arrangements have been
proposed for threading magnetic tape from a cassette.
Such mechanical arrangements involve mechanical guide
elements and linkages which extract a length of
magnetic tape from a cassette and which move the tape
to a final tape transport path. The path is defined by
the guide elements and includes one or more magnetic
heads. The mechanical arrangement must then provide
for guiding the tape during transport past the magnetic
head. Both the tape threading operation and the tape
transport operation typically requires some components
of the overall mechanism to be employed in one
operation but not in the other operation. For example,
one or more motors and associated linkages may be used
for a tape threading operation but play no part in the
tape transport operation. During threading operation,
the various linkages and guide elements are moved over
considerable distances and must be accurately located
to establish a tape guide path which permits accurate
recording and playback of information on the magnetic
tape. Purely mechanical tape threading mechanisms are
both expensive and complex and tape threading and
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unthreading is relatively time consuming. The
following patents are illustrative of mechanical tape
threading and guiding arrangements: U.S. Patent
3,674,942, issued July 4, 1972, Inventors Sugaya et
al.; U.S. Patent 4,259,700, issued March 31, 1981,
Inventors Galue et al.; U.S. Patent 4,642,706, issued
February 10, 1987, Inventors Vollmann et al.; U.S.
Patent 4,541,024, issued September 10, 1985, Inventor
Sieven; and U.S. Patent 3,678,217, issued July 18,
1972, Inventor Kihara.

In order to ameliorate the problems
associated with mechanical threading arrangements for
magnetic tape recorders, various techniques have been
proposed for pneumatically threading magnetic tape into
a magnetic tape recorder from a cassette or cartridge.
Thus, U.S. Patent 4,620,678, issued November 4, 1986,
Inventors Kumakura et al. discloses a cartridge loading
system wherein magnetic tape contained in a single reel
cartridge is threaded into a transport mechanism having
a take-up reel. Threading is effected by means of air
streams which carry a leading end portion of the
magnetic tape from an open supply reel via a channel to
a take-up reel until the leading end portion is wound
around the take-up reel hub. U.S. Patents 4,413,293,
issued November 1, 1983, Inventor Hathaway; U.S. Patent
3,940,791, issued February 24, 1976, Inventors Kayan et
al. and IBM Technical Disclosure Bulletin, Volume 12,
Number 6, pp. 808 and 809, dated November 19, 1969,
disclose arrangements for automatically threading tape
contained in a two-reel cassette into a magnetic tape
transport containing a helical scan magnetic head
assembly or the like. The pneumatic threading
arrangements disclosed in the former two patents are
disadvantageous because the individually movable guide
elements disclosed in these references are complex and

subject to reliability problems.
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Besides effecting threading of magnetic tape
into a magnetic tape recorder transport path, various
arrangements have been proposed for using vacuum
columns and the like to effect control of magnetic tape

5§ as it is transported along a path from one reel to
another. Such vacuum column arrangements are
disclosed, for example, in U.S. Patent 3, 134,527,
issued May 26, 1964, Inventor Willis; U.S. patent
3,134,528, issued May 26, 1964, Inventor Vickey; U.S.

10 Patent 2,952,010, September 6, 1960, Inventors Vemer et
al. A combined pneumatic threading and guiding
arrangement is disclosed in commonly assigned U.S.
Patent 4,779,150, issued October 18, 1988, Inventor
Grant; U.S. Patent 4,772,969, issued September 10,

15 1988, Inventor Grant; and U.S. Patent 4,763,210, issued
August 9, 1988, Inventor Grant. The arrangements
disclosed in the latter three patents require the’
application of a vacuum during both the threading and
tape transport operations.

20 There is thus a need for a tape threading and
guiding system for a helical scan tape recorder which
is simple and reliable and which effects threading in a
fast and gentle manner while minimizing stress or edge
damage to the tape. There is also a need for a tape

25 guiding system which establishes a low constraint tape
path between supply and take-up reels past a helical
scan magnetic head assembly.

SUMMARY OF THE INVENTION

According to the present invention, there is

30 provided a magnetic tape threading and guiding system
which obviates the disadvantages of known magnetic tape
threading and guiding techniques. According to an
aspect of the present invention, magnetic tape
contained in a cassette is threaded from the cassette

35 1into a tape transport path of a magnetic tape
recorder/player in a fast but gentle manner so that
stress or edge damage to the tape is avoided. The tape
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threading mechanism is a simple and reliable structure
with few parts. According to an aspect of the present
invention, a magnetic tape threading and guiding system
is provided for use in a helical scan magnetic tape
recorder/player. The system includes several vacuum
ports which are sequentially actuated to pull magnetic
tape from a magnetic tape cassette to form a path
around a helical scan magnetic head assembly and
several stationary magnetic heads.

According to another aspect of the present
invention, a plurality of tape guide elements are
mounted on a movable precision plate which hold the
elements out of the tape path during threading. After
the tape is pulled past the guide element locations the
guide plate is moved to position the guide elements to
establish a tape transport path for accurately guiding
magnetic tape past the magnetic head assemblies.

According to another feature of the present
invention the guide elements located along the
transport path are configured to effect a low
constraint path to minimize tape wear and damage.

RIEF DESCRIPTI F_THE DRAWI

In a detailed description of the preferred
embodiments of the invention presented below, reference
is made to the accompanying drawings in which like
numerals refer to like elements.

Fig. 1 is a diagrammatic plan view of a
helical scan magnetic tape recorder/player including an
embodiment of the present invention.

Figs. 2, 3, 4 and 5 are diagrammatic plan
views useful in describing the operation of the
embodiment of Fig. 1.

Figs. 6-10 are diagrammatic perspective views
also useful in describing the operation of the
embodiment of Fig. 1.
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Figs. 11 and 12 are respectively bottom plan
and side elevational views of the movable tape guide
element assembly.

Figs. 13 and 14 are diagrammatic views of

5 alternate pneumatic threading arrangements useful in
the present invention.

Figs. 15 and 16 are diagrammatic plan views
illustrating another embodiment of the present
invention.

10 Fig. 17 is a partially sectional, elevational
view of a guide element which is used in the embodiment
of Fig. 15.

DESCRIPTION QF THE PREFERRED EMBQODIMENTS

In a description of preferred embodiments of

15 the present invention described below, reference will
be made to a helical scan magnetic tape
recorder/reproducer. It will be appreciated, however,
by those skilled in the art that the threading and
guiding system of the present invention is also

20 applicable to other web handling systems such as
optical media tape systems and the like. Referring now
to Fig. 1, there is shown a helical scan magnetic tape
recorder 10 having a housing 12 which mounts rotary
head scanner 14 mounted on scanner carrier 16. Housing

25 12 has a magnetic tape cassette receiving station 18
which supports magnetic tape cassette 20. Cassette 20
includes reels 22 and 24 about which magnetic tape 26
is wound.

Recorder 10 includes compliance rollers 28

30 and 30 mounted at the ends of respective arms 32 and 34
for pivotal rotation about pivots 36 and 38. Magnetic
tape 26 is guided around a tape transport path past
stationary magnetic heads 40, 42 and 44 and rotary head
scanner 14. The transport path includes a plurality of

35 guide rollers 46, 48, 50, 52, 54, 56, 58, 60, 62, and
64. Tape is transported along the path by means of
capstans 66 and 68.
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Stationary guide posts 70 and 72 are tilted
in opposite directions to establish a helical angle of
wrap of tape 26 about rotary head scanner 14 which is
also tilted.

According to a feature of the present
invention, tape is threaded from cassette 20 by means
of a hybrid pneumatic and mechanical system. Recorder
10 is provided with vacuum cavities 74, 76, 78 and 80
which are attached to a source of vacuum (not shown) .
Bottom walls 82, a top wall (not shown) and side walls
84, 86, 88 and 90 cooperate with cavities 74, 76, 78
and 80 to define a vacuum region used in pneumatically
threading magnetic tape 26 from cassette 20.

Referring now to Figs. 2, 3, 4 and 5, there
will be described the operation of the present
invention in the threading mode. When cassette 20 is
inserted into recorder 10, the magnetic tape 26 is
entirely contained within cassette 20 and includes a
span shown by arrow A which extends between reels 22
and 24 over guides 92 and 94 of cassette 20 (See Figs.
2 and 6).

When cassette 20 is properly positioned in
recorder 10, compliance guide rollers 28 and 30 are
retracted and extend into opening 96 in the lower wall
of cassette 20. The threading operation is initiated
by rotating compliance arms 32 and 34 in opposite
directions to draw tape 26 out of cassette 20 to a
position shown by arrow B (Fig.s 2, 7). Rollers 28 and
30 are pivoted to positions 28A and 30A to wrap tape 26
about tape rollers 46 and 64 which are so located that
tape 26 does not contact any structure of cassette 20
except reels 22 and 24.

Pneumatic threading is effected by applying
vacuum to cavities 74, 76, 78 and 80. Magnetic tape 26
is servo controlled at low tension and is vacuum drawn
into the vacuum region to gently wrap tape 26 about
rotary head scanner 14 and guide rollers 48 and 62 to
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the position shown by arrows C (Figs. 3, 8). The
vacuum continues to draw tape 26 to the position shown
by arrows D where tape 26 contacts rollers 49, 50 and
60 and stationary head 44. When tape 26 is drawn to

5§ the positions shown at arrows E, it contacts magnetic
heads 40, 42, wraps further about scanner 16, and
contacts vacuum cavities 74 and 80. _

Referring to Fig. 4, the tape 26 is shown

nested into the vacuum recesses formed by vacuum

10 cavities 74, 76, 78 and 80. Tape 26 is also wrapped on
elements 46, 28, 48, 49, 50 and 40 on the supply reel
22 side, on the rotary head scanner 14 and on elements
64, 30, 62, 60, 42 and 44 on the take-up reel 24 side.

In response to a signal that the tape 26 is

15 in place in the vacuum recesses, a mounting platform
100 (Figs. 11 and 12), that is parallel to the floor
102, is moved toward the floor 102 in the direction of
arrow 104. Platform 100 extends elements 66, 52, 54,
70, 72, 56, 58 and 80 through ports -106A, 106B,...,106H

20 in the top cover 108 and into alignment with the tape
path. The platform 100 stops against three points (not
shown) so that the carried tape guide elements are in
precise vertical position and their axes are in precise
position for desired tape tracking.

25 When the platform 100 has lowered elements
66, etc. into place, the tape tension is increased to
pull the tape into engagement with them (Figs. 5 and
10). These elements are chosen such that they can
guide the tape throughout the tape path with little or

30 no unbalance in tension or tendency to bend the tape
from its path. The tape path guiding elements achieve
very gentle, minimum stress, tape handling. The tilted
posts 70 and 72 adjacent to the scanner.14 do not
constrain the tape in angular relation to its travel or

35 laterally since the tape slides over them and is free
to position itself. The rollers 52 and 58 are shown in
Fig. 17 and are of a type similar to the one described
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in commonly assigned U.S. Patent 4,403,720 which is
omnidirectionally pivoted near its center such that it
causes the tape 26 to be urged lightly against the
bottom edge guide 110. This guide 110 differs from the
one described in U.S. Patent 4,403,720 in that the
ceramic edge surface to contact the tape edge is
mounted to the floor 102 to precisely locate it and the
roller 52 (58) comes down into juxtaposition to it.
The guides 54 and 56 will be either the same as guides
52 and 58 or they may be similar to the guide described
in commonly assigned U.S. Patent 4,573,619, in which
case the movable ceramic will be mounted from the floor
102. 1In each case, the guides will not need to have
the tape retainer shown in the patent because the tape
26 is adequately retained by the floor 102, the cover
108 and the vacuum chamber walls.

Tn the case where the ceramic edge of guides
54 and 56 is adjusted it can be for two purposes.
First, it may be an automatic system which
simultaneously adjusts guides 54 and 56 in opposite
directions to correct for tracking errors. Secondly,
the guides 54 and 56 may be changed to accommodate a
change in the number of magnetic heads, by altering the
helix angle of the tape 26 on the scanner 14. Thus,
the recording angle on the tape 26 will maintain the
same pattern on the tape 26 as the tape to scanner
speed increases to accommodate more heads or decreases
to accommodate fewer heads. For example, the change in
ceramic edge positions may each change .0035 inch to
accommodate a change from two to eight record heads.
In the event of such a change, the two pairs of guides
52 and 54 and 56 and 58 will adjust automatically to
accommodate the slight slope in the tape path relative
to the floor 102. Also, guides 70 and 72, if they are
pivotally mounted, would change their tilt very
slightly to adjust to the .0035 inch change in the tape
path at guides 54 and 56.



WO 92/22897 PCT/US92/04846

-9-

The stationary magnetic heads 40, 42 and 44
and the tape sensor 50 are all non-rotating elements
and allow the tape to seek its natural lateral position
and exercise no angular control on the tape. The

§ guides 49 and 60 are gimbal guides with an axially

compliant cover. The gimbal axes are in the directions
112 and 114 shown in Fig. 4 and at the height from the
base to the center of the tape width. The axial
compliance is provided by an elastomer covering with

10 peripheral grooves in the elastomer - the grooves and
lands being of about equal width. There is also an
edge guide reference on both rollers 49, 60 actuated by
the rotation of the adjacent capstan 66, 48 through a
device like a sealed bearing or greased bearing that

15 takes some torque from the capstan to swing the guide
edge in and out of position. The edge guide surface
contacts the bottom tape edge in forward tape direction
(from reel 22 to reel 24) on guide 60 and in reverse
tape direction (from reel 24 to reel 22) on guide 49 so

20 that the guide guides the tape as it moves toward the
cassette 20 but not when it is moving away from the
cassette 20.

The capstans 66 and 68 have a high friction
urethane compound coating and operate at slight

25 differential speeds so that they add tension to the
tape in both directions of travel.

Guides 48 and 62 are not gimbal guides but
are made axially compliant in the same way as guides 49
and 60. Also the compliance arm rollers 28 and 30 are

30 axially compliant elastomer coated rollers. They serve
the dual purpose of serving as swing out rollers to
withdraw the tape 26 from the cassette 20 under motor
control and then with the arms in position they serve
as compliance rollers to control the reels by imputing

35 tension information to the reel motor servos. Like the
rollers 49 and 60 the rollers 46 and 64 are gimbal
rollers with axially compliant surfaces. The gimbal
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axes 116 and 118 are as shown in Fig. 4. These rollers
do not have edge guiding. ’

Alternate pneumatic threading arrangements
are shown in Figs. 13 and 14. As shown in Fig. 13 a
vacuum wall 120 with longitudinal grooves 121 located
adjacent to scanner 14, includes a vacuum vent pipe
122. In order to control the tape 26 to go to region
124 first and then to go to region 126, the vacuum vent
122 is placed at region 124. When the tape 26 is drawn
into contact with the wall 120 in region 124, it acts
as a valve so that the vacuum becomes effective along
the grooves 121 on the inside of the wall 120 and along
the space between the wall 120 and tape 26 to draw the
tape 26 against the wall in region 126.

This threading sequence is desirable due to
the fact that the tape 26 enters the area of regions
124 and 126 from the unspooling reel 22 in the cassette
20 (Fig. 1) in the directions of arrows 128. If the
tape 26 were first to contact the wall 120 in region
126 (as it would if it were connected directly to
vacuum), then the friction against the wall 120 in
region 126 would prevent tape 26 from being drawn into
region 124. '

There is an identically symmetrical system on
the other side of the scanner 14 to cooperate in
wrapping the tape 26 on the scanner 14.

Referring now to Fig. 14, there is shown an
arrangement useful when a head 130 or some other item
requires a specific discontinuity in the curvature of
the vacuum wall 132 so that the tape 26 may still be
drawn sequentially into region 134 and region 136. As
the tape 26 contacts the head 130 or other item in this
location the vacuum action is cut off from region 136
and confined to region 134. Thus, the tape 26 then
will cover the pipe 138 and short grooves and act as a
valve to separate the vacuum from the space of region
134 so that its effect will be felt through the
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connecting pipe 140 of region 136. Thus, after the
tape 26 is in place against the wall 132 in region 134
it will then be pulled into contact with the wall 132
in region 136. It is evident that a valving action

5 could be built into the wall in region 136 also in the
event there was another region to subsequently load.

A similar loading method (like the ones shown
in Fig. 13 or Fig. 14) will be in effect on the
opposite side of the scanner 14.

10 The tape threading sequence of Fig. 14 or
that of Fig. 13 takes place prior to lowering or
raising the guiding elements in regions 136 and 134.

In the instance of raising the guiding elements out of
the tape path, the tape 26 starts from within the

15 regions 134 and 136. '

Referring now to Figs. 15 and 16 there is
shown another embodiment of the present invention. A
frame 140 has a D-1 type cassette 142 which contains a
first reel 143 and a second reel 144. A strand of tape

20 26 goes from a right hand spiral on reel 143 to a left
hand spiral on reel 142. On the frame 140, all the
tape guiding elements from reel 143 along the tape path
segment 162 to the tilted guide 156 are in the same
plane as the tape wound on reel 143. From the second

25 tilted guide 157 along the tape path segment 163 all
the guide elements are in the same plane as the tape on
tape reel 144.

The tilt and angle of the guides 156 and 157
is calculated to give just the right wrap, twist and

30 direction change to accommodate the tape path changes
before and after the scanner 151. Due consideration is
given to the facts that scanner 151 leans (12° to the
right as shown) and that the tape 26 contacts the
scanner 151 on a helical path of more than five

35 degrees.

The rollers 154 and 155 are located so that
the tape 26 does not contact any part of the cassette
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142 except the reels 143 and 144 regardless of the
amount of tape on reels 143 and 144. Rollers 154 and
155 are gimbal rollers of the type described in
commonly assigned U.S. patent 4,403,720 (Fig. 17). The
tape 26 tends to ride against the edge guiding
reference 110 at the bottom, as the roller 154, 155
aligns itself to the tape path without undue tape
stress as might occur with a slightly out of line
roller with a fixed axis. The movable rollers 145 and
146 withdraw the tape from the cassette 142 and assist
in the tape threading operation and function as
compliance rollers in their extended position (Fig. 15
- Rollers 145 and 146 move from positions 145A and 146A
to 145B and 146B to 145C and 146C). Rollers 145 and
146 are positioned as precisely perpendicular to the
frame 140 as possible.

The capstans 152 and 153 are also cylindfical
and are precisely perpendicular to the frame 140.
Hence, the most constrained section of the tape path on
each side of the scanner 151 is the short section
between roller 145 and capstan 152 on the supply side
and between roller 146 and capstan 153 on the normal
take up side. This holds true for either direction of
tape travel.

The fixed magnetic heads 164 do not tend to
over constrain the tape 26 because the tape 26 slides
continuously on them whenever the tape 26 moves. In
effect, this makes the lateral friction on the heads
164 zero, since the tape 26 can readily have a vertical
component (lateral to the tape) of its motion.

The rollers 158 and 160 on the supply side
and rollers 159 and 161 on the take up side are also
the gimbal type described in U.S. Patent 4,403,720
(Fig. 17). Thus, the only constraint on the tape 26 is
the tendency for it to guide downward on each roller
and have a higher lower edge tension. Even when guides
156 and 154 on the scanner mount are not at exactly the
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same level as guides 158 and 159 on the frame 140, the
guides are able to tilt slightly and accommodate the
small out of level situations. This is enhanced by the
fact that the tape path turns 90° on each of guides

5 158, 159, 160 and 161.- Thus, if a guide is tilted by
the tape 26 to accommodate a slight out of level
condition, due to the 90° bend, the tape 26 is simply
twisted very slightly in the next strand to accommodate
the tilt.

10 The tape 26 slides on the posts 156 and 157
so that they do not constrain the tape 26, but let it
slide up or down (lateral to the tape path). The posts
156 and 157 are positioned according to very careful
calculation. They are also mounted so that, during a

15 calibration procedure, they can be adjusted to fine
tune the tape guiding, while a master calibration tape
is played back with the played back signal displayéd on
an oscilloscope.

The over constraint on the tape between the

20 compliance roller 145 and capstan 152 and between
compliance roller 146 and capstan 153 is diminished by
the fact that the compliance rollers 145 and 146 are
adjustable and are adjusted in assembly to be parallel
to their respective adjacent capstans.

a5
Industrial Applicability

The magnetic tape threading and guiding
system has industrial applicability in the information
and video imaging industries in which analog or digital

30 information, data or images are recorded, stored and
played back by helical scan magnetic tape recorders.
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nat is claimed is:

1. In a magnetic ﬁape handling apparatus
including means for receiving a cassette with first and
second rotatably mounted reels supporting a tape with a
span extending between said reels and a rotary head
scanner, threading and guiding system comprising:

means for guiding a tape along a path between
first and second reels of a received cassette and past
said rotary head scanner, said guiding means including
a first set of guide elements which are in a fixed
location along said path and a second set of guide
elements which are mounted for simultaneous movement
into and out of said path;

vacuum means operable (a) in a threading mode
for creating a vacuum which acts on said tape to form a
tape loop outside of said cassette so that said tape
comes into contact with said first set of guide -
elements and with said rotary head scanner, and (b) in
a tape transport mode when no vacuum is created, after
said second set of guide elements have been moved into
positions along said tape path, wherein said tape path
is substantially defined by said first and second sets
of guide elements and said rotary head scanner.

2. The system of claim 1 wherein said
second set of guide elements are mounted for movement
perpendicularly to said tape path.

3. The system of claim 1 wherein said
second set of guide elements include at least one
gimballed roller on opposite sides of said rotary head

scanner.
4. The system of claim 1 wherein said first

and second sets of guide elements establish a low
constraint tape path for tape transported between said
first and second reels past said rotary head scanner.
5. The system of claim 1 wherein said
vacuum means includes first and second vacuum cavities

spaced from and located on opposite sides of said
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rotary head scanner and including compliance roller
threading means for initially‘removing tape from a
received cassette and establishing a first tape loop
outside of said cassette and wherein after said first
loop is formed, said first and second vacuum cavities
draw said tape further out of said cassette to form
said loop in contact with said first set of guide
elements and with said rotary head scanner.

6. The system of claim 5 wherein said first
and second vacuum cavities are concave and have inner
grooved walls having a vacuum outlet at ends of said
cavities nearest said rotary head scanner such that
said tape is initially drawn to said vacuum outlets and
then to regions remote from said vacuum outlets.

7. The system of claim 5 wherein said first
and second vacuum cavities have a centrally located
discontinuity and near and far vacuum regions on N
respective sides of said discontinuity and wherein said
tape is initially drawn into said near vacuum regions
and then into said far vacuum regions.

8. The system of claim 5 wherein said first
and second set of guide elements establish a low
constraint tape path for tape transported between said
first and second reels past said rotary head scanner.

9. The system of claim 8 wherein said
second set of guide elements include respective
gimballed guide rollers located on opposite sides of
said rotary head scanner.

10. The system of claim 8 wherein said
second set of guide elements include respective sets of
gimballed guide rollers located on opposite sides of
said rotary head scanner.
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