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@ Erase head for erasing single tracks of a multi-track magnetic recording tape.

@ An erase head (10) for erasing single tracks on multi-
track magnetic recording tapes (12) by means of a con-
stant magnetic field applied in a direction perpendicular to
the direction of tape travel, to avoid any asymmetrical resid-
ual magnetization with respect to the direction of a magne-
tizing field used for recording. A configuration of two pole
pieces (14) and two corresponding shields (16), spaced
out from the pole pieces and generally coplanar with the
end faces thereof, ensures that the magnetic field strength

= is relatively uniform in a region between the shields, and
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falls to a relatively low value outside this region.
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Erase head for erasing single tracks of a multi-track mag- °
netic recording tape

This invention relates to an erase head for erasing re-
corded signals from single tracks of a multi-track magnetic
recording tape, comprising a pair of pole pieces having
faces located for contacting a moving magnetic tape,
magnetic circuit means providing a low reluctance path
between said pole pieces, and

magnetic shielding means arranged adjacent to the pole
pileces.

Typically, tape recording systems include an erase head
mounted in a leading position with respect to a recording
transducer head, so that previously recorded material on
the tape will be erased immediately before new material is
recorcded. There are many types of known erase heads such as
those discussed below.

U.S. 3,852,812 describes a tunnel erase head for data re-
cording purposes in particular on flexible magnetic discs.
The tunnel erase head consists of two magnetic gaps
arranged at a distahce from one another and serves to
arase the track edges in order to limit the track width.
The tunnel erase head is provided with two erase coils,
each of which is allocated to one of the said gaps, the
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Said two erase coils being ensrgizad by a direct current of
= o
opposite polarity. The magnetic fialds of opposite polaricy
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which are produced effect symmetric erasure whi
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in the second harmonic componsnts of a reprodu
being minimized.

In contrast to such a tunnel srass head, the erase head of
the present invention effects accurate track erasure rather
than erasure of the track edges.

U.S. 3,521,006 discloses a combinad erase and record-re=-
produce nmagnstic transducer for d-track apparatuses. A dual
head is provided with two three-leg type cors units and the
tips of the legs extend into openings in the tapa-~engaging
face of a magnetic shield housing for the magnetic head.

The highly permeabls metal shisld housing is provided to
prevent crosstalk between adjacent chann=ls because the mag-
netic housing shorts out stray hum signals and sigrnals from
adjacent tracks. The erase colls provide high frequency

bias and thereby produce the necesgsary srase flux.

German Laid-Open Application DCS 2,317,020 descrites a very
similar shielded head for use in a signal recording play-
back system in which several tracks are recorded in the
longitudinal direction on a magnetic tape. In this publi-
cation the use of the shielded head for erasing purposes is
not described.

It is well known that magnetic materials, including those
used to coat magnetic recording tapes, exhibit a property
known as hysteresis, wherein they will retain a degree of
residual magnetism after a magnetizing or magnetomotive
force is removed. Accordingly, if a constant magnetic field
were to be applied in a direction generally parallel to the
direction of movement of the tape, each particle of magnetic
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material on the tape would be subjected to a gradually in-
creasing magnetic field strength as it approached the con-
stant field, and to a gradually decreasing magnetic field
strength as it moved away from the field. However, because

5 of the effect of hysteresis, sach such particle of magnetic
material would remain partially magnetized in the direction
of the constant magnatic field.

The aforedescribed asymmetry in the direction of magneti-

10 zation of a tape erased by a constant magnetic field is of
little consequence in some magnetic recording applications,
such as digital recording, but is highly significant in the
recording of analog signals, as in video tape recorders. In
analog recording, the asymmetry can give rise to distortion

® in the recorded and subsequantly played back video signal.
This distortion manifests itself by the presence of un-
wanted second harmonic components, as discussed aktove, and
is totally unacceptable for video applications.

20 For the foregoing reason, video and audio tape recorders
typically employ high-frequency, alternating-current (ac)
erase heads. As each particle of magrnetic material
appfoaches an ac erase head, it is subjected %o rapid mag-
netization in alternating directions. Because of the

25 nysteresis effect, the degree to which the particle is magz-
retized lags behind the cyclic variation in the magnetizing
force, and the relationship between magnetic field strength
and magnetizing force fcllows a well known characteristic
hysteresis loop. As the particle moves away from the ac

X0 erase nead, the magnitude of the magnetizing force gradually
diminishes, and the hysteresis loop becomes progressively
smaller and smaller, until, when the particle has escaped
the influence of the field, it remains in an essentially
neutral magnetic condition, without any asymmetrical mag-

35 netic bias in one direction or another. ,
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Although ac erase heads are entirely satisfactory for most ’
purposes, they have the disadvantage of relatively high cost
as compared with a comparable dc¢ erase head. Furthermore, an
ac erase head must be provided with power from a high-
-frequency power source, and there is a significant problem
in dealing with unwanted radiation from the source. Accor-
dingly, appropriate shielding has to be provided, at a
correpondingly higher cost.

It will be appreciated from the foregoing that there is
8till a significant need for a practical alternative to the
more conventional ac erase head for magnetic tape recording,
and such an alternative should not have the inherent disad-
vantage of asymmetrical magnetization, usually'associated‘
with dc erase heads, and should still be capable of erasing
a single, relatively narrow recording track on a multi-track
tape.

The present invention fulfills this need by an erase head
for erasing recorded signals from single tracks of a multi-
-track magnetic recording tape, comprising a pair of pole
pieces having faces located for contacting a moving magnetic
tape,

magnetic circuit means providing a low reluctance path
between said pole pieces, and

magnetic shielding means arranged adjacent to the pole
pieces, wherein the faces of the pole pieces are arranged
in a generally parallel relationship spaced across the width
of the moving magnetic tape to provide a magnetic field in
the plane of the moving tape and directed primarily perpen-
dicular to the direction of tape movement,

'a source of constant magnetomotive force is provided, the

said magnetomotive force being applied to said magnetic
circuit means to produce an unvarying magnetic field between
said pole pieces, and
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"said magnetic shielding means are spaced outwardly from 7
said pole pieces in a substantially coplanar relationship
with said faces, whereby the resultant magnetic field
strength in a plane perpendicular to the direction of move-
ment of the tape is substantially uniform in a region in-
ward of said shielding means but is minimized outside the
region.

In summary, the present invention resides in a magnetic re-
cording tape erase head powered by direct current and
oriented to provide a constant magnetic field substantially
perpendicular to the direction of tape travel. Although the
tape erased by the erase head of the invention is left per-
manently magnetized in the perpendicular direction, there is
no asymmetry in the longitudinal direction, parallel to the
tape length, and hence no distortion, hbecause the recording
head utilizes a magnetizing field in the longitudinal
direction. The erase head of the invention has an arrange-
ment of pole pieces and shields which provides a substan-
tially uniform field over a relatively narrow portion of
the tape width, corresponding to the width of a single re-
cording track on the tape.

Basically, and in general terms, the erase head of the in-
vention comprises'a pair of relatively narrow pole pieces
having end faces which engage the surface of the magnetic
tape, to provide a magnetic field in a direction transverse
to the direction of tape movement, and a pair of flat mag-
netic metal plates positioned in a generally coplanar re-
lationship with the end faces of the pole pieces and. spaced
apart therefrom by approximately the width of a single re-
cording track to be erased, to minimize the effect of stray
magnetic fields which would otherwise demagnetize adjacent
tracks on the recording tape. The erase head device also
includes a magnetic circuit coupling the two pole pieces,

[ o
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Tand means for providing a constant magnetizing force to the’
magnetic circuit. The relative spacing of the pole pieces,
and of the shields with respect to the pole pieces, can be
optimized to provide a substantially uniform magnetic field
strength in the regions between the edges of the shields.
The constant magnetic field thereby provided still leaves
particles of magnetic material residually magnetized in the
direction across the width of the tape, but this has no
adverse effect on the recording characteristics of the tape,
since the recording and playback transducers utilize a mag-
netic field oriented in the direction of tape movement.

In a further embodiment, sald magnetic shielding means in-
cludes a2 single flat metal plate having an aperture of ]
approximately the same width as a single recording track,
to accommodate said pole pieces.

In yet another embodiment of the invention, said pole pieces
are parallel bars of rectangular cross section, and the
faces locatable in an operative relationship with the tape
are rectangular end faces; said magnetic circuit means in-
cludes a generally U-shaped core joining the ends of said
pole pieces opposite said rectangular end faces.

In a practical embodiment, the erase head according to the
present invention is characterized in that the source of
constant magnetomotive force is a magnetizing winding on a
magnetic core energized with direct current, and magnetic
shielding means having planar portions located on each side
of said two pole pieces, in the same plane as its end faces,
whereby the horizontal component of magnetic field strength
is substantially zero in the regions adjacent to said end
faces and adjacent to said shielding means, the vertical
component of field strength is substantially zero except in
the regions adjacent to said end faces, and the resultant

[ . <
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FTield strength is relatively great in the region between thé
portions of said shielding means but is essentially zero
elsewhere.

In another advantageous embodiment said magnetic shislding
means have an aperture for accommodating the faces of the
pole pieces in such a way that said faces do not protude

beyond the surface of said shielding means.

It will be apparent from the foregoing and the following
descriptidn that the present invention provides a simple

and less costly alternative to ac demagnetization of recor-
ding tapes. In particular, it provides a magnetic field
across a relatively small width of the tape, so that recor-
ding tracks adjacent to the one that is to be demagnetized
are protected from inadvertent demagnetization. Other
aspects and advantages of the present invention will become
apparent from the following more detailed description, taken
in conjunction with the accompanying drawings in which '

Figure 1 is a simplified perspective view of an erase head
constructed in accordance with the present invention;

Fig. 1a is a fragmentary perspective view of an alternative
form of the erase head of the invention;

Fig. 2 is a simplified graph showing the variation of manetic
field strength experienced by the tape as it passes the
erase head of the invention; and

Fig. 3 is a graph similar to Fig. 2, but providing a more
practical example of the variation of field strength across
the erase head of the invention.
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Tn a signal recording system using magnetic tapes, each A

recording track may be as little as four thousandths of an
inch wide, with a safety zone of an additional two
thousandths of an inch between tracks.

In Fig. 1, direct=-current erase head, indicated by reference
numeral 10, is oriented at right angles to the direction of
travel of a recording tape 12, and is provided with a con-
figuration of pole pieces 14 and shielding elements 16 which
cooperate to provide a substantially constant magnetic field
across a relatively narrow width of the tape, and only a
very small magnetic field outside the desired width to be
demagnetized.

More specifically, the erase head 10 comprises two
relatively narrow pole pieces 14 having flat, preferably
rectangular end faces 1l4a oriented in a parallel relation-
ship with each other and with the direction of movement of
the recording tape 12. The end faces 1lia are positioned in
surface contact with the tape 12, or in very close proximity
to it, and there is a narrow gap between parallel adjacent
edges of the end faces. Thus, the magnetic field from the
pole pieces 14 is oriented primarily at right-angles

(x axis) to the direction of tape movement (z axis). On

each side of the pair of pole pieces 14 is a flat magnetic
shield 16 arranged in generally coplanar relationship with
the end faces 1l4a of the pole pieces. Each shield 16 has its
edge closest to the pole pieces spaced apart therefrom and
also oriented generally parallel to the direction of tape
travel. The shields 16 operate to eliminate practically all
of the fringing or leakage flux paths from the pole

pieces 14, and to provide a very low level of magnetic field
strength in the regions of the tape immediately adjacent to
the shields. Connecting the pole pieces 14 is a generally
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U-shaped magnetic core 17, on which is wound a magnetizing °
winding 18, supplied by a dc power source, indicated at 19.

As indicated in Fig. 1, the primary direction of the mag-
netic field provided by the head 10 is designated as the
x axis. The orthogonal directions of the y axis and z axis
are defined as being perpendicular to the plane of the
tape 12, and parallel to the tape movement direction,
respectively.

As will be apparent from Fig. 2, the component of magnetic
field strength measured in the horizontal or x-axis
direction is relatively high in the region between the pole
pieces 14, falls to zero in the areas across the pole pieces
and shields 16, and is also relatively high in the regions
between the pole pieces and shields. The broken line 20
(Fig. 2) indicates the approximate magnitude, designated Hx’
of the horizontal component of the magnetic field strength.
Similarly, the so0lid line 22 indicates the corresponding
variation in the vertical component of magnetic field
strength, designated H v? measured across the same region.

It will be.apparent that the magnitude of the vertical com-
ponent field strength Hy rises from close to zero outside
the pole pieces 10 to a maximum value across the faces 1l6a
of the pole pieces, but is substantiélly zero between the
pole pieces.

The resultant field strength, H, is, of course, determined
as the square root of the sum of the squares of the horizon-
tal and vertical components. The value of H is separately
plotted as the solid line 24 in Fig. 2. It will be seen-that
the field strength, H, between the edges of the shields i6
is substantially constant. As already mentioned, Fig. 2 is
only an approximate illustration of the actual field
strengths involved. In practice, the field strengths may

[ o4
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Yary as shown by way of example in Fi 3, wherein the mag-"
nitude of the horizontal component of

indicated at 30, the magnitudes of the vertical component of
field strength, Hy, is indicated at 32 and the resultant, H,
of the horizontal and vertical components is indicated at
34, The absolute spacing of the polas pieces 14 and the

shields 16 will depend upon a variety of factors, such as

field strength, Hx’ is

the recording track width, the width of guard bands or
safety zones betwean tracks, the desirsd {isld strength, and
so forth. In gensral, however, it is a matter of relatively
simple design technique to optimize the spacings between the
pole pieces 14, and between the pole pieces and the '
shields 16, to obtain a relatively constant field strength
across a desired tape width. Variations in field strength
across the width the recording track are of little conse-
quence, so long as the resultant field strength remains
above a minimum level, which should be several times the
value of the maximum field strangth measured outside the re-
cording track width.

The shields 16 may, in a variation of the embodiment of
Figure 1, be formed as a single continuous shield 16', shown
in Fig, la, having a single aperture 40 therein to receive
the two pole pieces 14. The continuous shield 16' eliminates
the possibility of stray paths, through the air, between the
two separate shields 16.

It will be appreciated from the foregoing that the present
invention represents a significant advance in the field of
magnetic recording. In particular, it providss a less costly
alternative to demagnetization of recording tapes by alter-
nating current means, and does so by obviating the disad-
vantages previously thought to be inherent in the use of
direct current erase heads. It will alsc be appreciatad
that, although a particular embodiment of the invention has

[ .



0005255

BASF Aktiengesellschaft - 11 - 0.Z. 0050/033259

been described in detail for purposes of illustration, 1
various modifications may be made without departing from the
spirit and scope of the invention. Accordingly, the inven=
tion is not to be limited except as by the appended claims.
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An erase head for erasing recorded signals from single
tracks of a multi-track magnetic recording tape, con-
prising a pair of pole piesces having faces located for
contacting a moving magnetic tape,

magnetic circuit means providing a low reluctance path
between said pole pieces, and

magnetic shielding means arranged adjacent to the pole
pieces, charactarized in that the faces (14a) of the

pole pieces (14) are arranged in a generally parallel
relationship spaced across the width of the moving mag-
netic tape (12) to provide a magnetic field in the
plane (z axis) of the moving tape (12) ana directed
primarily perpendicular (x axis) to the direction of
tape movement and a source (18, 19) of constant mag-
qetomobive force is provided, the said magnetomotive
force being apolied to said magnetic circuit means (17)
to produce an unvarying magnetic field between said
pole pieces (14), and

sald magnetic shielding means (16, 16') are spaced out-
wardly from said pole pieces (14) in a substantially
coplanar relationship with said faces (1i4a), whereby
the resultant magnetic field strength in a plane per-
pendicular to the direction of movement of the tape is
substantially uniform in a region inward of said
shielding means (16, 16') but is minimized outside the
region (Fig. 2, Fig. 3).

An erase head as set forth in claim 1, characterized

in that said magnetic shielding means includes a pair

of flat metal plates (16) spaced apart from said pole
pieces (1l4) by approximately the width of a single
recording track to be erased.
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An erase head as set forth in claim 1, characterized
in that said magnetic shielding means includes a single
flat metal plate (16') having an aperture. (40) of

approximately the same width as a single recording
5 track, to accommodate said pole pieces (14).

4, An erase head as set forth in claims 1 and/or 2,
characterized in that said pole pieces (14) are

parallel bars of rectangular cross section, and the

10 faces located for contacting the moving tape are
rectangular end faces (142); and said magnetic circuit
means includes a generally U-shaped core (17) joining
the ends of said pole pieces (14) opposite said
rectangular end faces (14a).

15

5. An erase head as set forth in claim 1 and one or more

of claims 2 to 4, characterized in that the source of

constant magnetomotive force is a magnetizing winding
(18) on a magnetic core (17) energized with direct

20 current (19) and magnetic shielding means (16, 16')
having planar portions located on each side of said
two pole pieces, in the same plane as its end faces,
whereby the horizontal component of magnetic field
strength is substantially zero in the regions adjacent

25 to said end faces and adjacent to said shielding means,
the vertical component of field strength is substan-
tially zero except in the regions adjacent to said end
faces, and the resultant field strength is relatively
great in the region between the portions of said

0 shielding means but is essentially zero elsewhere
(Fig. 2, Fig. 3).

o. An erase head as set forth in ore or more of claims 1
to 5, characterized in that said magnetic shielding

35 means (16') have an aperture (40) for accommodating the
[ . -
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faces (14a) of the pole pieces (14) in such a way that’
said faces (14a) do not protrude beyond the surface
of said shielding means (15').
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