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This invention relates to improvements in a recording
and erase head for magnetic recorders, and more. par-
ticularly to a head for association with an elongated
record medium, such as a tape or wire, 10 de-magnetize the
record medium, to place a record upon the medium by
magnetizing in accordance with impulses to be recorded,
or as a pickup element for reproducing a record already
upon the medium, although the invention may have other
uses and purposes as will be apparent to one skilled in
the art.

This application is a continuation-in-part of my ce-
pending application entitled “Recording and Erase Head
for Magnetic Recorders,” filed July 8, 1948, Serial No.
37,676, now abandoned which last mentioned application
is in turn a continuation-in-part of my application en-
titled *“Demagnetizing Means and Method for Magnetic
Recorder,” filed January 7, 1944, Serial No. 517,310, now
abandoned.

In the use of magnetic recorders, it is frequently nec-

essary to place a new recording upon a medium already

magnetized in accordance with a previous recording.

When that is done, an erasing or de-magnetizing head is
employed to clean the wire before the new recording is
placed upon it. In cleaning the medium, it has been
customary to either de-magnetize the medium or else to
magnetize the medium nniformly prior to the placing of
the new recording upon the medium. In many cases,
especially for rather high fidelity work, it is desirable to
use a clean medium rather than one which is uniformly
magnetized. Before the advent of this invention, difficuil-
ty was experienced in properly cleaning the medium of a
previous recording especially in the smaller types of in-
struments, such as portable instruments, because: of the
difficulty of lecating a source of alternating current, to

say nothing of the source of aliernating current of hlgh»

frequency.
With the foregoing in mind, it is an important obJect
of the instant invention to provide a head for a magnetic

recorder which does not require high frequency current»

for its adequate cperation.

Another object of the instant invention resuies in the
provision of a de-magnetizing head for a magnetic re-
corder or eguivalent device so arranged that a recording
medinm s subjected to a zone of magnetization of pro-
gressively decreasing strength until the medium emerges
in a substantially de-magnetized condition.

Still another object of this invention is the provision
of a de-magnetizing head for a magnetic recorder which
functions effectively to de-magnetize the recording me-
dium, while the head may require no source of electrical
power, may operate on direct current, or may operate on
alternating current of common frequency.

1t is also a feature of this invention to provide a D. C.
magnetizing head for a magnetic recorder or similar de-
vice, which head embodies a plurality of magnetic poles
interdigitated with a series of magnetic poles of opposite
polarity, or disposed so that a pole on one side is opposite
the space between a pair of poles on the opposite side,
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and the structure being arranged so that a recording me-
dium passing in effective proximity to such pole pieces
is subjected to a progressively decreasing magnetizing
effect from the fields set up by the pole pieces.

It is a further object and feature of the present inven-
tion to provide a simple structure that sets up a succes-
sion of spaced fields, each in a direction substantially
opposite to the preceding field.

It is a still further object of this invention to provide
a head for a magnetic recording device which may be
utilized either as an erasing head, or as a recording or
reproducing head without change in structure.

Still a further feature of the invention resides in the
provision of a head for a magnetic recorder having pole
pieces arranged in spaced but overlapping relationshihp,

~ such pole pieces being arranged to form a path of travel
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for'a recording medium being acted upon by the head.

It is a still further feature of the instant invention to
provide a head for a magnetic recorder having tapered
overlapping but spaced pole pieces, joined to a common
core so as to provide a complete magnetic return circuit,
a coil being disposed in embracing relationship with a
portion .of the core to energize the same.

- It is another feature to provide a path for supporting
the record and holding it in a firm definite relation with
respect to a group of pole pieces defining oppositely
directed fields.

It is yet another feature of the invention to provide a
head for a magnetic recorder having overlapping pole
pieces wherein the overlapping portions define a tri-
angular area for receiving the record medium over the
base of the area.

It is another object of the present invention to provide
a novel combined erase-record-playback head for a multi-
channel tape.

It is still another object of the present invention to
provide a novel head for a multi-channel tape provided
with means for preventing cross-talk between the chan-
nels at the head.

While some of the more salient features, characteris-
tics and advantages of the instant invention have been
above pointed out, others will become apparent from the
following disclosures, taken in conjunction with the ac-
companying drawings, in which:

Figure 1 is a diagrammatic illustration of some of
the salient mechanisms of a magnetic recording device
mcludmg a pair of heads embodymg the prmc1p1es of
the instant mvennon,

Figure 2 is an enlarged fragmentary top plan view of
a de-magnetizing head suitable for use in the apparatus of
Figure 1;

"_Figure 3 is a fragmentary end elevational view of the
structure of Figure 2;

Figure 4 is a magnetization curve illustrating diagram-
matically the decrease of magnetization of a recording
medium subjected to the head of Figures 2 and 3;

Figure-5 is a diagrammatic end elevational view of a
head of slightly different form, also usable effectively
in the general arrangement of Figure 1;

Figure 6 is a top plan view of the structure of Figure 5;-

Figure 7 is an end perspective view of a combined
erase-record-playback head suitable for use with a multi-
channel tape;

~Figure 8 is a top plan view of the head for Figure 7;

Figure 9 is a side elevational view of the head of Fig-
ure 7;.

Figure 10 is a transverse sectional view of the head of
Figure 7 disposed in a housing;

Figure 11 is a side elevational view of a single purpose
head embodying features similar to the heads of Fig-
ure 7;. ‘

Flgure 12 is a top plan view of the head of Figure 11;-
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Figure 13 is a transverse sectional view of the head of
Figure 11 mounted in a housing; and

Figure 14 is a side elevational view similar to Figure 9,
but showing a medified form of core structure, especially
suitable for a single channel, or where a keeper is not
to be used.

As shown on the drawings:

In the diagrammatic illustration of Figure 1, there is
shown a general assembly of a magnetic recorder includ-
ing a pair of spaced reels 1 .and 2 which carry a recording
medium in the nature of a relatively fine magnetizable
wire 3 that may travel from spool 1 to.spool 2 during a
recording . or reproducing operation, and which may
travel from spool 2 to the spool 1 during a rewinding
operation. Adjacent the spool 1 is a level winding ar-
rangement 4, and a similar arrangement 5 may be dis-
posed adjacent the spool 2, so as to maintain the wire
uniformly wound upon the respective spools. During its
travel from one spool to the other, the wire passes over
a pair of spaced guide pulleys.6 and 7. Between the first
spool and the guide pulley §, a head 8 is disposed in
proximity to the wire, and this head may be of the
character shown in Figures 2 and 3, or of the character
shown in Figures 5 and 6. Between the guide pulley 6
and the reel 2, in any desirable or suitable location, an-
other head 9 may be disposed, and this head, which is the
recording -or reproducing head, may be of the character
seen in Figures 5 and 6.

Obviously, during a reproduction or diring a rewind
operation, the erasing head 8 is rendered ineffective by
any suitable means. Also, during a rewinding operation
the head 9 is also rendered ineffective, and this head 9
may function either as a recording or reproducing head
whenever desired.

With reference now more particularly to Figures 2 and
3, it will be seen that one form of an erasing head em-
bodying principles of the instant invention may include a
magnetizable core 16, laminated or otherwise, and which
may be energized by a coil 11 connected through leads
12-to any suitable scurce of current, in the event the core
is not permanently magnetized. When the coil 11 is
utilized, it may be energized either by direct current, or
alternating current of relatively high or common fre-
quency.

The core 1€ is shaped to provide a plurality of poles
13 on one side thereof, and a-similar plurality of poles
14 on the opposite side. It will be noted that the spaces
15 between the poles 13 gradually decrease from one end
of the device to the other, while the spaces between the
poles 14 on the opposite side decrease in the same pro-
portion. It will also be noted from the showing in Fig-
ure 2, that the pole -pieces 13 are in effect interdigitated
with the pole pieces 14. That is, each pole 13 is dis-
posed opposite a space between a pair of pole pieces 14,
and a pole piece 14 is disposed opposite a space be-
tween a pair of pole pieces 13. The graduated spaces
between the pole pieces, lessens the magnetic field be-
tween any pair of pole pieces-of opposite polarity.- Thus,
when a recording medium, such as the wire 3, passes in
proximity to the pole pieces, traveling in a direction from
the closer spacing of the pole pieces to the wider spacing
thereof, the medium is first subjected to a relatively
strong magretizing field, and the successive magnetizing
fields progressively decrease in strength as well as alter-
nate in direction, until finally the medium emerges from
the entire head in a substantially de-magnetized condi-
tion, It is not essential that the two pole pieces 13 and
14 at one end are in face to face contact with each other
as illustrated in Figure 2, but such a stracture is entirely
satisfactory. If the medium is spaced above the head,
instead of riding in the groove, or if the spacing between
pole pieces is narrow-in relation to the diameter of the

wire, it may move in the opposite direction with the same’

de-magnetizing result, as is obvious to one skilled in the
art, - .
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In order to define a path for the travel of the recording
medium, the upper faces of the pole pieces are prefer-
ably grooved as indicated at 17 in Figure 3 so that the
medium may follow along in that groove. It will also be
noted from the showing in Figure 3 that each pole piece
has a tapered end 18 so that the magnetic flux is con-
centrated adjacent the upper face of the respective pole
piece to thereby be more effective upon the medium 3.

It should further be noted that the core 10 is so ar-
ranged as to provide a complete magnetic return circuit,
a portion of which may be threaded through the coil 11,
in the event a coil is used. Spacers of any suitable non-
magnetic material may be utilized between the pole
pieces, and also grooved as the pole pieces to define a
better and more complete path for the medium, if so de-
sired.

In Figure 4 I have illustrated very diagrammatically a
reduced form of curve indicating the demagnetization of
the recording medium 3 by the head shown in Figures
2 and 3. This head, above described, acting upon the
medium, will first set up a magnetization in one direction
as exemplified by the curve portion 19 and then immedi-
ately sets up a substantially equal magnetization of the
medium in the opposite direction as indicated by the
curve portion 20. Following that, the medium is mag-
netized in its first direction as indicated at 21, then in
the reverse direction as shown by the curve portion 22,
again in a forward directicn as at 23, in a reverse direc-
tion as at 24, in a forward direction as at 25, and in a
reverse direction, until eventually zero magnetization
exemplified by the point 26 is substantially reached.
Each magnetization, forward or reverse, as indicated by
the curve is to a lesser and lesser extent from the pre-
ceding magnetizations. The demagnetization of the me-
dium follows this curve in general, whether the core 10
is in the form of a permanent magnet, whether it is
energized through the coil 11 by direct current, or
whether it is energized through the coil 11 by alternating
current of either high or low frequency.

In Figures 5 and 6 I have illustrated a slightly different
form of head, and this head may be utilized either as an
erasing head or a recording or reprcducing head. In
this instance, the head structure is simplified to a greater
extent and comprises a core 27, laminated or otherwise,
and embodies only a pair of pole pieces 28 and 29 in
overlapping but spaced relationship. Obviously these
pole pieces are of opposite polarity. A coil 30 may be dis-
posed around a leg of the core 27 to energize the same,
and from this coil leads 31 may reach to any suitable
source of electrical energy, as a high frequency alternat-
ing current source or a direct current source to effect
erasing operations. or an audio frequency current source

- feeding signals to be recorded.

The upper faces of the pole pieces 28 and 29 are pref-
erably disposed in the same horizontal plane, and each of
these pole pieces is provided with a groove 32 so that a
path for the recording medium, indicated in dotted Iines
in Figure 6, is established. Between the pole pieces (Fig-

ure 6) a spacer element 33 of non-magnetic material and

similarly grooved may be utilized if desired.

With reference more particularly to Figure 5, it will
be noted that each pole piece is provided with a tapered
end 34 to concentrate the flux adjacent the upper face
of the respective pole piece.

The tapering portions of the pole pieces are preferably
overlapped substantially at the midpoint of the tapers in
the direction of travel of the medium.

‘As the medinm passes across the pole pieces, it will be
affected by a field of lesser strength as it approaches the
pole piece 29, then affected in the opposite direction by a
field of greater strength between the pole pieces, and then
affected by a field of lesser strength in the opposite direc-
tion from the middle -and stronger field as it leaves the
pole piece 28. Thus, it is demagnetized to a satisfactory
extent.
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When the head is utilized as a recording head, the ener-
gization in the coil 39 is either such that the medium is
affected mainly and to a considerably greater extent by the
field between the pole pieces, or it can be made stronger
in which event the recording magnetization of the medium
takes place as the medium leaves pole piece 28.

The head of Figures 5 and 6 also embodies the com-
plete magnetic return circuit, and as is the case with the
head of Figures 2 and 3, all the pole pieces are on the same
side of the recording medium during use.

A combined erase-record-playback head is illustrated
in Figures 7 through 10 and is designed for use with a
multi-channel tape 50. The erase circuit is provided by
a pair of core pieces 51 and 52 having overlapping pole
pieces 54 and 55. As illustrated in Figure 10, the core
pieces 51 and 52 are lapped within the erase coil 56 to
provide a low reluctance juncture, The pole piece 55 is
also part of the record-playback circuit and to this end
may be of laminated construction, with one lamination
providing the erase core piece 52 and the other lamina-
tion providing a record-playback core piece 60. A further
record-playback core piece 61 may complete the record-
playback circuit and be lapped with lamination 66 within
record-playback coil 62.

The core piece 61 provides a pole piece 63 for over-
lapping with the common pole piece 55 but at the opposite
side thereof from erase pole piece 54. The erase gap is
thus defined by the spaced opposed overlapping lateral
faces of pole pieces 54 and 55, and the record-playback
gap is provided by the spaced opposed overlapping lateral
faces of pole pieces 55 and 63. A spacer 65 for the
erase gap may comprise a copper lamination having a
thickness of 0.003 inch, and the record gap may be pro-
vided with an 0.0003 inch copper spacer 66. A further
non-magnetic spacer 68, made for example, of copper or
fiber, may be interposed between spacers 65 and 66 op-
posite the common pole piece 55. The core pieces may
be built of one or more 0.015 inch mu metal laminations.

Where the tape 50 has a pair of channels 68’ and 69, a
pair of keeper strips 7¢ and 71 of low retentivity magnetic
material may be provided, one on each side of the common
pole piece 55. Further, the erase coil 56 is preferably
connected so that pole piece 54 carries the high erase po-
tential, while core portion 73 between the keepers 79 and
71 is substantially at zero potential. The core portion
73 under these circumstances has been found to act like
a keeper. Core porticn 73 may also act as a shield be-
tween the erase and record sections, coupling being re-
duced, if desired, by designing the cores with shorter legs
54a and 63a, so that the facing area between the legs repre-
sented by spacer 68 is reduced to a minimum. In such
case the width of coils 56 and 62 would also be reduced.

As indicated in Figure 10 the combined erase-record-
playback head may be mounted in a housing 75 compris-
ing complementary parts 76 and 77 having interior cavities
78 and 79 for receiving the erase coil 56 and record-play-
back coil 62 and other parts of the head. The upper sur-
face 81 of the housing is designed to receive the tape
thereover, and the housing preferably provides a guide
flange or flanges such as 82 for positioning the tape later-
ally. The housing parts are recessed at the top to permit
the top surfaces of the pole pieces and the top surfaces
of the keepers 70 and 71 and core portion 73 to lie flush
with surface 81 of the housing. Suitable screws such as
85 may be employed to retain the housing parts in assem-
bly. The flat surfaces of the spacers, keepers, and pole
pieces are preferably glued together so that the head com-
prises a unitary compact structure for insertion into the
housing.

Referring to Fig. 9, it will be observed that the pole
pieces are so formed and arranged as to provide an essen-
tially triangular overlap area 90. Since the tape travels
adjacent the base of the overlap area, it will readily be
appreciated that flux is concentrated in the region of the
tape. The width of the base of the overlap area prefer-
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“ably corresponds to the width of the channel on the tape

traveling thereover.  The spacer members 65 and 66,
being of conductive material, will likewise tend to concen-
trate the flux in the path of the tape.

A single purpose head is illustrated in Figures 11, 12
and 13, The head may comprise confronting C-shaped
core pieces 95 and 96 having lapped base legs 97 and 98
receiving in energizing coil 1806. The opposite legs 101
and 102 provide overlapping pole portions 193, 104 which
receive one channel of a multi-channel tape as in Figure 7.
Keepers 106, 167 may be provided adjacent the legs 101,
102 of the core pieces to prevent cross effects between the
channels, The housing may comprise a Bakelite bedy 109
with a mu metal shield 116 enclosing the same, and have
guide flanges such as 112 for positioning the tape later-
ally as it travels over the head. Screws such as 115 may
be employed to retain the housing in assembled relation.

Figure 14 illustrates a modified head without the keeper
feature, used for example, for a single channel tape, or
for multiple channel use with separate keepers wherein
the core pieces 120, 121 have obliquely extending upper
legs 122, 123 whose free ends 124 lie in a single plane and
receive the tape thereacross.. Here again the area of

overlap is in the form of an inverted triangle with the

record member traveling over the base of the overlap area.
A non-magnetic spacer member of conducting material is
preferably interposed between the pole pieces 127 in
order to further concentrate flux in the region of the
record member. .

One important advantage obtained by the triangular
overlap provided in the heads of the present invention
resides in the fact that the overlap area for a given width
channel is minimized. For small erase gaps of less than
0.005 inch, there is a tendency for the erase head core
to saturate. By shaping the pole pieces as illustrated in
the drawings, with a minimum overlap area, the amount of
flux required for efficient erasing is reduced and satura-
tion is avoided. Further, in recording, the flux is con-
centrated in the region of the record member, so that
a given signal will have a greater effect on the record
member. '

From the foregoing, it will be apparent that I have
provided a head for a magnetic recorder that is of ex-
tremely economical construction, highly efficient, and
one that does not require a source of high frequency
alternating current for its proper functioning, but which
will function under the source of high frequency alternat-
ing current if such is available. At the same time, I have
shown an embodiment in Figures 2 and 3 which will
operate under a source of direct current or under an al-
ternating current of relatively lower common frequen-
cies, and as an erase head will operate effectively in the
form of a permanent magnet.

It will, of course, be understood that various details
of construction may be varied through a wide range with-
out departing from the principles of this invention and
it is, therefore, not the purpose to limit the patent
granted hereon otherwise necessitated by the scope of the
appended claims.

I claim as my invention:

1. A combined erase-record-playback head compris-
ing a core having a common pole piece and having a
first core portion connected with said common pole piece
and providing a part of an erase circuit and having a sec-
ond core portion connected with said common pole piece
and providing a part of a record-playback circuit, an
erase pole piece extending in space overlapping relation to
one lateral surface of said common pole piece and con-
nected in the erase circuit with said first core portion,
and a record-playback pole piece extending. in spaced
overlapping relation to the opposite lateral face of said
common pole piece and connected in the record-playback
circuit with said second core portion,

2. A demagnetizing head for a magnetic recorder, in-
cluding a magnet arrangement having a plurality of pole
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pieces interdigitated with "but spaced from a plurdlity of
pole pieces.of opposite polarity, the spacing between said
pole pieces ‘being progressively reduced from one end of
the arrangement .to the -other, the path of a recording
medium ‘to ‘be demagnetized being in proximity to said
pole pieces. C

3. A demagnetizing head for a magnetic recorder, in-
cluding a magnet arrangement having a plurality of pole
pieces interdigitated with but spaced from a plurality of
pole pieces of opposite polarity, the spacing between said
pole pieces being progressively reduced from one end
of .the arrangement to the other, said pole pieces each
having a groove in the upper surface thereof which
grooves define a guiding path for a recording medium.

4. In an erasing head for erasing.a record from a
ferromagnetic medium having a signal maguetically Te-
corded thereon, a core of magnetic material having at
least two gaps for successively receiving the medium
thereacross, said gaps being -of different size, and means
utilizing -interconnected magnetic circuits in said core
for developing magnetic erasing fields across said gaps.

5. Magnetic apparatus comprising an erasing head
for erasing a record from a ferromagnetic medivm having
a signal magnetically tecorded thereon including a core
of magnetic material having first and second gaps, means
utilizing interconnected magnetic circuits in said core for
developing across each gap a magnetic erasing field, and
means for driving said medium through the fields of
said first and second gaps in succession whereby said
erasing fields act successively on each element of said
medium to remove said signal therefrom, the second gap
being larger than the first gap.

6. Magnetic apparatus comprising an erasing head for
erasing a record from a ferromagnetic medium having a
signal magnetically recorded thereon including a core
of magnetic material having at least two gaps for suc-
cessive coupling to said ferromagnetic medium, guide
means defining a path for the medium extending suc-
cessively past said gaps, and one of the gaps develop-
ing a relatively intense magnetic erasing field in said
path and the other of said gaps developing a relatively
less intense magnetic erasing field in said path, whereby
the erasing fields acting on said medium are of different
strengths.

7. In a2 magnetic apparatus, magnetic core means com-
prising at least three poles extending in laterally spaced
laterally overlapping relation to define at least two non-
magnetic gaps, with a first pole extending in one direc-
tion and with second poles extending in the opposite direc-
tion and disposed on respective opposite lateral sides of
said first pole, said core means defining magnetic cir-
cuits each including one of said second poles and said
first pole and the non-magnetic gap therebetween, for
successive magnetic coupling to a magnetizable record
medium traveling first over one of said second poles, then
over said first pole and then over the other of said second
poles.

8. In a magnetic apparatus, magnetic core means com-
prising at least three poles extending in laterally spaced
laterally overlapping relation to define at least two non-
magnetic gaps, with a first pole extending in one direc-
tion and with second poles extending in the opposite
direction and disposed on respective laterally opposite
sides of said first pole, said core means defining magnetic
circuits each including one of said second poles and
said first pole and the non-magnetic gap therebetween,
each of said poles having an upper edge surface, and the
upper edge surfaces of said pole all lying in a common
surface, and a magnetizable record tape traveling par-
allel to said common surface first over the upper edge
surface of one of said second poles, then cver the upper
edge surface of said first pole, and then over the upper
edge surface of the other second pole for coupling the
tape to the respective .magnetic circuits in succession by
means of the successive non-magnetic gaps.
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‘9."In a magnetic apparatils,"magnetic core means.com-
prising at ‘least “three poles extending 'in laterally spated
laterally overlapping relation to ‘define at least two non-
magnetic gaps, with a first pole extending.in one direction
and with second poles extending in the opposite ‘direc-
tion and disposed on respective opposite lateral sides of
said first pole, said .core means defining magnetic circaits
each including one of said second peles and said first.pole
and the non-magnetic gap therebetween, and separate coil
means linking each of said magnetic circuits.

10, In & magnetic apparatus, magnétic core means
comprising at least three poles extending in laterally
spaced laterally overlapping relation to define at least
two non-magnetic .gaps with a first pole extending in
one direction and- with second poles extending in the
opposite direction -disposed on respective laterally op-
posite sides of 'said first pole, said core means defining
magnetic circuits each including 'one of said second. poles
and said first pole and the non-magnetic gap therebetween,
said first pole having the portion thereof overlapping said
second pole provided with an upper edge fiush with the
upper edges of said second poles to provide a record en-
gaging surface, and said first pole having a further upper
edge portion flush with said first mentioned upper edge
portion thereof and providing a further record engaging
surface for a plural channel magnetic record medium.

11. In -a magnetic apparatus, magnetic core means
comprising at least three poles extending in laterally
spaced laterally overlapping relation to define at least
two .non-magnetic gaps, with a first pole extending in
one direction and with second poles extending in the
opposite direction and disposed on Tespective laterally
opposite sides-of said first pole, said core means defining
magnetic circuits each including one of said second poles
and said first pele .and the non-magnetic gap therebe-
tween, szid first pole having the portion thereof over-
lapping -said 'second poles provided with an upper edge
flush with the upper edges of said second poles to provide
a first record engaging surface, and said first pole having
a further upper edge portion flush with said first men-
tioned upper edge portion thereof and providing a further
record engaging surface for a plural channel magnetic
record medium, and a magnetic keeper member carried
by said first pole having an upper record member con-
tacting edge flush with said further upper edge portion
of said first pole.

12. In a magnetic apparatus, magnetic core means coni-
prising at least three poles extending in laterally spaced
laterally overlapping relation to define at least two non-
magnetic gaps, with a first pole extending in one direc-
tion and with second poles extending in the opposite di-
rection and on respective opposite lateral sides of said
first pole, said core means defining magnetic circuits each
including one of said second poles and said first pole
and a non-magnetic gap therebetween, and separate coil
means linking each of said magnetic circuits, one of said
coils being an erase coil connected so that the second
pole associated therewith carries the high erase magnetic
potential while the first pole is at substantially zero mag-
netic potential, ]

13. A magnetic apparatus comprising a magnetic core
providing a loop magnetic circuit and having oppositely
extending laterally spaced laterally overlapping poles de-
fining a non-magnetic gap with the poles having flush
surfaces at the -outer side of the loop circuit, and a mag-
netic tape record member having a channel thereof in
contact with ‘said flush surfaces at the region of overlap
of said poles and having an adjacent channel riding on
a surface of only one of said poles at a region spaced
from the extremity of the other pole.

14. In-a‘magnetic apparatus, magnetic core means com-
prising at least three poles extending in laterally spaced
laterally overlapping relation to define at least two non-
magnetic .gaps, with a first pole extending in one direc-
tion and with second poles extending in the opposite di-
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rection, said core means defining magnetic circuits each

including one of said second poles and said first pole-

and the non-magnetic gap therebetween, and a non-mag-
netic spacer opposite the extremity of said first pole
and interposed between said second poles.

15. A head for cooperation with an elongated mag-
netizable record medium comprising a magnetic core of
generally U-shape with spaced leg portions-and a base
portion magnetically connecting said leg portions, said
core having magnetic pole pieces connected to the respec-
tive leg portions and extending inwardly from the re-
spective leg portions into laterally offset laterally over-
lapping relationship, said laterally overlapping pole pieces

extending transversely to the path of movement of said"

record medium to receive the record medium across a
first one of said pole pieces and then across the gap be-
tween the pole pieces then across a further one of the
pole pieces, means for establishing a first magnetic field

extending from said first one of said pole pieces in the"

direction opposite to the direction of travel of the record
medium, means for establishing a second magnetic field
between the first one of said pole pieces and the further
one of said pole pieces, and means for establishing a
third magnetic field extending from said further one of
said pole pieces in the direction in which the record me-
dium travels, said first and third magnetic fields being
of one polarity relative to the direction of travel of the

record medium when the second magnetic field is of

the opposite polarity so that successive increments of the
record medium are subjected to a field of one polarity,
then to a field of the reverse polarity and then again to a
field of the one polarity.

16. A head for cooperation with an elongated mag-
netizable record medium comprising a magnetic core
of generally U-shape with spaced leg portions and a
base portion magnetically connecting said leg portions,
said core having magnetic pole pieces connected to the
respective leg portions and extending inwardly from
the respective leg portions into laterally offset laterally
overlapping relationship, said laterally overlapping pole
pieces extending transversely to the path of movement
of said record medium to receive the record medium
across a first one of said pole pieces and then across
the gap between the pole pieces then across a further
one of the pole pieces, means for establishing a first
magnetic field extending from said first one of said pole
pieces in the direction opposite to the direction of travel
of the record medium, means for establishing a second
magnetic field between the first one of said pole pieces
and the further one of said pole pieces, and means for
establishing a third magnetic field extending from said
further one of said pole pieces in the direction in which
the record medium travels, said first and third magnetic
fields being of one polarity relative to the direction of
travel of the record medium and the second magnetic
field being of the opposite polarity so that successive
increments of the record medium are subjected to a field
of one polarity, then to a field of the reverse polarity
and then again to a ficld of the one polarity, the fields
produced by said head being exclusively steady and non-
fluctuating and of constant amplitude,

17. A head for cooperation with an elongated mag-
netizable record tape, comprising a magnetic core of
generally U-shape with spaced leg portions and a base
portion magnetically connecting said leg portions, said
core having plate-like magnetic pole pieces connected
to the respective leg portions and extending inwardly
from the respective leg portions into laterally offset lat-
erally overlapping relationship, said laterally overlap-
ping plate-like pole pieces extending transversely to the
path of movement of said record tape and having elon-
gated flat planar upper edge faces lying flush in a com-
mon regular surface to receive the tape across the
upper edge face of a first one of said pole pieces and
then across the gap therebetween and then across the
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upper edge face of a further one- of said pole pleces,
means for establishing a first magnetic field in the path
of travel of said tape and extending from said first one of
said pole pieces in the direction opposite to the direction’
of travel of the tape, means for establishing a second
magnetic field in; the path of travel of said tape and
extending between said first one of said pole pieces and
said further one of said pole pleces, and means for es-.
tablishing. a third magnetic field in the path of travel
of said tape and extending from said further one of said
pole pieces in the direction in which the tape travels,
said first and third magnetic fields being of one polarity
relative to the ‘direction of ‘travel of the tape while the
second magnetic field is-of the opposite polarity so that
successive increments of the tape are subjected to.suc-
cessively reversmg magnetic fields as the tape travels
across said pole pieces.

18. A head for cooperation with an elongated mag-
netizable record tape, comprising a magnetic core of
generally U-shape with spaced leg portions and a base
portion magnetically connecting said leg portions, said
core having plate-like magnetic pole pieces connected
to the respective leg portions and extending inwardly
from the respective leg portions into laterally -offset lat-
erally overlapping relationship, said laterally overlapping
plate-like pole pieces extending transversely to the path-
of movement of said record tape and having elongated
flat planar upper edge faces lying flush in a common reg-
ular surface to receive the tape across the upper edge
face of a first one of said pole pieces and then across the
gap therebetween and then across the upper edge face
of a further one of said pole pieces, means for estab-
lishing a first magnetic field in the path of travel of
said tape and extending from said first one of said pole
pieces in the direction opposite to the direction of travel .
of the tape, means for establishing a second magnetic
field in the path of travel of said tape and extending be-
tween said first one of said pole pieces and said further
one of said pole pieces, and means for establishing a
third magnetic field in the path of travel of said tape.
and extending from said further one of said pole pieces
in the direction in which the tape travels, said first and
third magnetic fields being of one polarity relative to
the direction of travel of the tape when the second mag-
netic field is of the opposite polarity so that successive
increments of the tape are subjected to successively re-
versing magnetic fields as the tape travels across said
pole pieces, said base portion comprising separate lat-
erally overlapping parts connected to the respective legs.

19. Magnetic apparatus comprising guide means for
defining a linear path for an elongated magnetic record
medium and for laterally confining the record medivm
to a fixed lateral position as it travels longitudinally
along said path, magnetic means for magnetic coupling
to said magnetic record medium as it travels along said
path including at least three pole members extending
transversely of said path, said pole members each having
at least one side surface extending transversely of and
adjacent said path and overlapping and facing a side sur-
face of an adjacent pole member to provide at least two
gaps adjacent said path, and a magnetic record medium
extending along said path and laterally confined by said
guide means and having longitudinally spaced portions
thereof magnetically coupled to said magnetic means
at the respective gaps.

20. Magnetic apparatus comprising magnetic core
means having at least three gaps across which a magnetic
record medium successively travels, means for estab-
lishing successively oppositely directed magnetic fields
at the gaps for successively acting on the record medium,
and an elongated magnetic record medium extending
across the successive gaps and having successive portions
thereof under the influence of the respective fields.

21. Magnetic apparatus comprising guide means for
defining a linear path for an elongated magnetic record
medium and for laterally confining the record medium
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to a fixed lateral position as it travels longitudinally along
said path, means for magnetic coupling to said magnetic
record medium as it travels along said path including
first means for -establishing a first magnetic field ex-
tending into said path, second means for establishing a
second magnetic field extending into said path, and third
means for establishing a third magnetic field extend-
ing into said path, means for energizing said field estab-
lishing means for reducing the residual magnetization of
a record medium traveling along said path, and a mag-
netic record medium extending along said path and con-
fined by said guide means and having a first portion
coupled to said first field establishing means and disposed
in said first field and having a second portion coupled
to said second field establishing means and disposed in
said second field and having a third porticn coupled to
said third field establishing means and disposed in said
third field. :

22, A demagnetizing device for cooperation with an
elongated ‘magnetizable record medium comprising a de-
magnetizing head having a magnetic core, said core hav-
ing a plurality of overlapping pole pieces extending
transversely to the path of movement of said record me-
dinm to receive the record medium across a first one of
said pole pieces and then across the gap between the
pole pieces and then across a further one of said pole
pieces, means for establishing a first magnetic field ex-
tending from said first one of said pole pieces in the di-
rection opposite to the direction of travel of the record
medium, means for establishing a second magnetic field
between the first one of said pole pieces and the further
one of said pole pieces, means for establishing a third
magnetic field extending from said further one of said
pole pieces in the direction in which the record me-
dium travels, and lateral guides rigidly fixed relative to
said head for confining the record medium. against move-
ment at right angles to the direction of movement of
the record medium as the record medium travels across
said ‘pole pieces.

23. A magnetic apparatus comprising an attenuating
head for reducing the residual magnetization of a rec-
ord medium travelling thereacross, said attenuating head

10

25

40

12

comprising a core of magnetic material having a plural-

ity ‘of pole portions defining a plurality of attenuating
gaps, a record medium having an initial level of residual
magnetization therealong for travel along a path ex-
tending successively across said gaps, means for estab-

lishing a magnetic attenuating field across each of said.

attenuating gaps, means whereby said attenuating fields
successively. act on the record medium to reduce the

residual magnetization along the record medium to-sub-’

stantially zero, and means whereby at least one of said
attenuating fields has a maximum intensity in said path
less than that required to obliterate said initial level of
magnetization.

24. A magnetic apparatus comprising an attenuating
head having a plurality of pole portions of magnetic
material for reducing the residual magnetization of a
record medium travelling thereacross, a record medium
having an initial level of residual magnetization there-
along for travel along a path extending in operative re-

lation to said pole portions, means comprising said pole

portions for establishing a plurality of magnetic attenuat-
ing fields along said path for successive interaction with
said record medium, means whereby said attenuating
fields successively act on the record medium to reduce
the residual magnetization along the record medium to
substantially zero, and means whereby at least one of
said attenuating fields has a maximum intensity in said
path less than that required to obliterate said initial
level of magnetization.
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