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[57] ABSTRACT

Deteriorated or aged magnetic recording media exhibit-
ing undesirable properties such as shed, stickiness or
squeal are restored to playable condition having no such
objectionable properties by heating the media to an
elevated temperature and for lengths of time sufficient
to restore the media. A typical temperature used is 54°
C. and a typical effective time is 16 hours. Ambient
humidity is suitable. The restored media can be used to
transfer data or information to new media. Restored
media can also be again heat treated for restoration
purposes, if it deteriorates again.

8 Claims, No Drawings
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RESTORED MAGNETIC RECORDING MEDIA
AND METHOD OF PRODUCING SAME

BACKGROUND OF THE INVENTION

This invention relates to restored magnetic recording
media and methods for restoring magnetic recording
media which have become unusable due to age and

5

deterioration of the magnetic coating on‘the base film. .

This invention relates to magnetic recording media in
general but is discussed herein in terms of magnetic
recording tape. It is to be understood that the discussion
of magnetic recording tape applies to tapes for the stor-
age of various kinds of information, such as audio or
video signals, as well as to other forms of magnetic
recording media such as disks.

Some magnetic tapes deteriorate slowly over a num-
ber of years, and eventually exhibit the undesirable
properties of stickiness and excessive shed of the mag-
netic oxide coating layer. These properties usually pre-
vent the use of the tapes in equipment for recording or
playback. Magnetic tapes currently in use have exhib-
ited these undesirable properties within 7 years of their
manufacture. When a tape exhibits these undesirable
properties, often the information on the tape cannot be
recovered and is sometimes lost. For example, excessive
shed of the magnetic oxide recording layer can cause
the heads in the equipment to clog, which prevents
playback of the information recorded on the tape. Also,
stickiness of the tape frequently leads to friction build-
up in the tape path, which can cause erratic changes in
the speed of transport of the tape that makes the tape
unplayable. Stickiness of the tape and exudations from
the magnetic coating, such as lubricants, often produce
during playback tape induced noise in the form of a high
frequency squeal.

It is an object of this invention to provide a method of
restoring such deteriorated tape so it can be used in the
appropriate equipment for playback to recover the in-
formation originally recorded on the magnetic record-
ing tape. It is a further object of this invention to pro-
vide restored magnetic recording media from magnetic
recording media which has become unusable due to
deterioration, undesirable shedding and/or undesirable
stickiness.

SUMMARY OF THE INVENTION

This invention provides restored magnetic recording
media formed by subjecting deteriorated magnetic re-
cording media, exhibiting undesirable properties of
shed, stickiness and/or squeal, to a treatment which
comprises ‘maintaining the media at a sufficiently ele-
vated temperature for a sufficient length of time to
restore the media to playable condition that does not
exhibit such undesirable properties.

In another aspect this invention is a method of restor-
ing deteriorated magnetic recording media, exhibiting
undesirable properties of shed, stickiness and/or squeal,
by subjecting the media to treatment which comprises
maintaining the media at a sufficiently elevated temper-
ature for a sufficient length of time to restore the media
to playable condition that does not exhibit such undesir-
able properties.

In a more particular aspect this invention is a method
of heat treating magnetic recording media comprising
maintaining the magnetic recording media at a suffi-
ciently elevated temperature for a sufficient time to
overcome the adverse consequences of undesirable
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shed, stickiness or squeal and restore the media to a
playable condition. The elevated temperature required
and the time required to do so depends on the severity
of the undesirable properties of the media. To insure
that the adverse consequences are overcome, a temper-
ature of at least 50° C. for at least 8 hours is recom-
mended. However, lower temperatures and/or shorter
times can restore media sufficiently to enable playback
from a deteriorated media for purposes of making a new
recording of the information on another unimpaired
recording medium for subsequent use. For example,
magnetic tape has been restored sufficiently to enable
playback of recorded information after subjecting it to a
temperature of 54° C. for about 3 hours.

DESCRIPTION OF THE INVENTION

Magnetic recording media such as tape comprises a
magnetic pigmented coating, such as a metal oxide, on a
base film that usually also has a back coat on the oppo-
site side of the base film. Formulations for the magnetic
coating applied to the base film vary widely and are
well known in the art. Typically, a magnetic oxide
coating contains about 40 to 55% by volume magnetic
material, with the balance of the coating comprising
resin binders, lubricants, dispersants, and other materi-
als. While such magnetic recording tape is generally
considered “permanent” and in many cases may exhibit
no degradation or significant loss of properties for many
years, the organic materials contained in the magnetic
coating of current tape inherently and unavoidably are
susceptible to change, degradation, migration and exu-
dation over time, dependent on storage conditions.

For example, a number of common binders used by
the tape manufacturers comprise thermoplastic polyes-
ter or polyester-urethane polymer systems containing
various other polymers such as polyvinylchloride, poly-
vinylacetate, polyphenoxy or cellulose nitrate. These
polymers can react with water from atmospheric mois-
ture to break the ester linkages contained in such poly-
meric chains and form lower molecular weight poly-
mers, a process known as hydrolysis. When a sufficient
number of such bonds have been hydrolyzed and bro-
ken, the binder becomes undesirably weakened due to
degeneration of molecular weight. The breakdown
compounds of this weakened binder migrate, can exude
from the coating thus causing the tape to be sticky and
to shed. In addition, because of the change in the binder
polymer system, the compatibility with other compo-
nents present, such as lubricants and dispersants, also
changes which may cause these components to migrate
and cxude as well. Another consequence of the change
in the binder system is the change in the effectiveness
and strength of the binder relative to its ability to main-
tain the metal oxide particles in place, on the base film.
If there is sufficient loss of binder strength then the
magnetic oxide coating can be released from the base
film during use of the tape in recording or playback
equipment. When the magnetic coating is released from
the base film while in use in the recording and playback
equipment, it collects on the recording and playback
heads in the equipment as well as other components
along the tape path, and can clog the heads and also
impede the transport of the tape in the equipment. This
releasing of the coating is known as shed and is an ex-
tremely undesirable property in magnetic recording
media. In addition to the above, other degradation
mechanisms can occur in various forms of tapes, such as
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by oxidation, loss of lubricant or other additives by
migration, and other mechanisms.

In this invention it has been unexpectedly found that
deteriorated magnetic recording media exhibiting an
undesirable degree of shed, stickiness and/or squeal,
can be restored to playable and excellent quality media
by heat treatment at a sufficiently elevated temperature
for a sufficiently long time to restore the media to play-
able condition exhibiting none of these undesirable
properties. It has surprisingly been found that such heat
treatment does not further deteriorate the tape, but to
the contrary restores the tape to playable condition by
eliminating objectionable shedding, stickiness and
squealing. It has also surprisingly been found that the
heat treatment according to this invention can be car-
ried out with the magnetic recording media such as tape
in its cassette, on its reel or retained by other tape hous-
ings without causing the layers of the tape to stick to-
gether, in the cassette, on the reel or in other housings.
After the heat treatment, according to this invention,
the tape is nonsticky, exhibits little if any shed and is
usable in the recording and playback equipment as de-
stred.

While not wishing to be bound by theory, it is be-
lieved that the heat restoration process according to this
invention, to some extent, may reverse certain hydroly-
sis which may have occurred in the binder polymers
and may cause the components which had migrated to
the tape surface to be reabsorbed by the coating from
which they originally diffused, thus producing the re-
stored tape which is not sticky, which does not exhibit
significant shed and is again usable for recording and
playback as intended.

While this invention is discussed in terms of magnetic
oxide coated tape and recording media, it is to be under-
stood that this invention may also be applicable to other
forms of magnetic recording media such as that in
which the magnetic coating is deposited by vacuum
deposition. The present invention may be beneficial in
treating these magnetic recording media to the extent
that coatings applied to this type of media contain or-
ganic components, which can possibly degrade and
migrate or exude from their original position in the
media structure.

The process of this invention involves dry heat treat-
ment for relatively long periods of time. The tempera-
ture which has been found effective in the present in-
vention is at least 50° C., preferably at least about 54° C.
The time which has been found effective for the heat
treatment according to the present invention is at least
about 3 hours, preferably at least about 8 hours and in
some instances as long as at least 24 hours. The best
results are frequently obtained when the heat treatment
is continued for about 12 or 16 hours or more at a tem-
perature in excess of at least about 50° C.

It is desired that the relative humidity present during
the heat treatment be comparatively low such as 15%
relative humidity or lower, which typically is ambient
relative humidity when ambient air is heated to the
preferred temperatures used in the practice of the pres-
ent invention. :

The temperature used in the practice of the present
invention should not exceed a level which would be
likely to deteriorate or decompose the various compo-
nents in the media coatings or the base films. Likewise,
the time during which the recording media is subjected
to the elevated temperature should merely be sufficient
to restore the tape to playable condition and should not
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be so long as to cause degradation of any of the compo-
nents of the tapes.

It has been observed that restoring magnetic tapes
according to the present invention produces a restored
tape that remains in a usable condition for a number of
weeks or months. However, it can be expected that an
aged magnetic recording media, even after restoring
according to the present invention, is likely to revert
back to its deteriorated condition over time. However,
one of the greatest benefits of the present invention is
deteriorated magnetic recording media can be restored
to playable condition so that the music, video images or
other information on the recording media can then be
transferred to a new, unimpaired media while the re-
stored recording media is in its best restored condition.
Thus, it can be seen that the method according to the
present invention and the restored media produced
according to the present invention have great value in
terms of preventing the loss of audio, video or other
information recordings.

One of the advantages of this invention is that it can
be practiced with the use of a standard portable con-
sumer convection oven, which can conveniently be
brought to the site where the deteriorated media are
located. Thus, media can be restored on-site, with the
use of inexpensive, readily available equipment without
the need to transport the media to another facility, then
duplicated on new media in order to save the informa-
tion stored thereon. The benefits of the aforedescribed
invention can best be illustrated and appreciated by the
following exemplary embodiments.

EXAMPLE 1

In this example, a magnetic recording tape tested was
a quarter inch tape having audio information recorded
thereon, which was approximately 10 years of age. The
tape was heat treated at 54° C. for the time indicated.
This example shows that the minimum time required to
restore the deteriorated tape is at least about 3 to 4
hours.

TABLE 1

PROPERTIES OBSERVED ON RUNNING
THE TAPE ON AN ATR 102 MODEL
AUDIO TAPE RECORDER MANUFAC-
TURED BY AMPEX CORPORATION

Test terminated after 4 min., 15 dB bounce,

audible squeal. Oxide shed found.

2 Test terminated after 15 min., 7 dB bounce,
audible squeal after 5 min. Heavy oxide
shed.

4 Tape played end to end with no shed, no
audible squeal and no significant dB
bounce.

8 Tape played end to end with no shed, no"

audible squeal and no significant dB

bounce.

Tape played end to end with no shed, no

audible squeal and no significant dB

bounce.

TREATMENT
TIME

1 Hr.

16

EXAMPLE 2

In this example, the same type of 10 year old, quarter
inch magnetic recording tape of Example 1 was used
and also tested upon the ATR 102 audio tape recorder.
This example shows that the restored tape will revert to
its deteriorated condition after some period of time.
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TABLE 2

LENGTH OF TIME

AFTER HEAT TREATMENT PERFORMANCE
Before first heat treatment Failed
1 day after first heat treatment Passed
1 month after first heat treatment Passed
4 months after first heat treatment Failed
1 day after second heat treatment Passed

performed on the above tape following
the 4 month period after the first
heat treatment

In all tests for this example, the tape was heated at 54°
C. for 16 hours under ambient humidity (about 15%
relative humidity).

As can be seen from these examples, the heat treat-
ment of deteriorated magnetic recording media in ac-
cordance with the present invention alters the media to
eliminate objectionable shed, stickiness and squeal, and
thereby enable recovery of information recorded
thereon. As will be appreciated, this surprising result of
heat treating magnetic recording media provides the
ability of preserving recorded information, which in the
absence of a duplicate copy would otherwise be lost.
While the present invention has been described with
reference to certain specific examples, it will be appreci-
ated that the beneficial results of the invention can be
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realized with other embodiments within the scope of
the following claims.

We claim:

1. A method of heat treating magnetic recording
media comprising maintaining the magnetic recording
media at a temperature of at least about 50° C. for a time
of at least about 3 hours;

wherein the magnetic recording media includes a

layer which comprises magnetic particles and a
binder, and further wherein the magnetic record-
ing media has information recorded thereon.

2. A method according to claim 1 wherein the tem-
perature is at least about 54° C. and the time is at least 4
hours.

3. A method according to claim 1 wherein the time is
at least about 8 hours.

4. A method according to claim 1 wherein the time is
at least about 12 hours.

5. A method according to claim 1 wherein the media
is tape retained by a housing.

6. A method according to claim 1 wherein the humid-
ity is maintained at about 15% relative humidity.

7. A method according to claim 3 wherein the tem-
perature is at least about 54° C.

8. A method according to claim 4 wherein the tem-

perature is at least about 54° C.
e * o o 3»



