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This invention relates to a magnetic 'recording

and reproducing head, and more particularly to
an electro-magnetic transducer head which is es-
pecially suited for use with an elongated mag-
netizable record member such as may be used

with magnetic recording and reproducing de- -

vices.

One common form of magnetie recording and
reproducing device is a machine employing a
tape of magnetizable material or a tape of non-

magnetic material having a magnetizable coat- "
ing or impregnation thereon. Many of these

machines employing a tape record member are so
arranged that the magnetic record lies along the
tape or is recorded along the tape in a plurahty
of channels.

One of the principal features and obJects,ofl

the present invention is to provide novel means
for electric magnetic transducer heads employed
with multiple-channel tapes which prevents in-

terference with adjacent channels while one

channel is being used,

A further object of the present invention is to
provide a novel electro-magnetic transducer head
for recording and reproducing devices in which
2 high permeahility keeper overlies the channels
not being used.
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A further object of the present invention is to

- provide " an electro-magnetic transducer head
having a pair of confronting polar portions hav-
ing a non-magnetic gap therebstween over which
a portion of a tape record member passes and
having a soft-iron boot laterally disposed with

respect ’chereto over which another portmn of the

tape rides.

A still further object of the present invention
is to provide novel means for preventing inter-
ference between adjacent channels of a multi-

ple-channel tape both in recording and m ‘Te-

production:

Another and still further object of the present:
invention is to provide a novel pole structure and"

core structure for a magnetic recording or re-
producing head.
" The novel features which I believe to be char-
acteristic of my invention are set forth with par-
ticularity in the appended claims. My invention
itself, however, both as to its organization, man-
ner of construetion and method of operation, to-
gether ~with further objects and advantages
thereof, may best be understood by reference to
the following description taken in connection
with the accompanying drawings, in which:
Figure 1 is an isometric view of the core, pole
and coil structure of a magnetic transducer or
erase head; .
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Figure 2 is an isometric view showing a pair of
structures similar to the one illustrated in Fig-
ure 1 mounted in a complete electro-magnetic
transducer head for a magnetic recording and
reproducing device;

Figure 3 is a front elevational view of the
structure shown in Figure 1 with one coil re-
moved in order to show the details of the core
structure;

Figure 4 is a vertical sectional view taken
along the line IV—IV of Figure 2;

Figure 5 is a plan view of a modified form of
the present invention wherein an extremely wide
tape is used having a large number of parallel
recording channels, the tape being in a position
to record or reproduce from a channel adjacent
one edge of the tape; and

Figure 6 is a view similar to Figure 5 but with
the head moved so that one of the intermediate
channels aleng the tape is in active cooperation
with the recording and reproducing head.

In Figure 1 of the drawings, the transducer or
magnetic recording and reproducing head 18 in-
cludes a pair of signal coils 11 and 12 which are
preferably series connected. The leads from
these two coils I{ and 12 are indicated at 3
and 4.

In addition to the coils 11 and 12, a few turns
of wire are taken around the core structure gen-
erally indicated at 1% above each coil {1 and 12
as at 16 and 11. These high frequency windings
16 and {1 are wound in a reverse sense with re-
spect to each other and series connected by the
cross lead 18. The input leads of the coils {6
and i7 are indicated at 19 and 20.

The core and pole structures of the head {0
may be seen best from an inspection of Figure 3
of the drawings. As shown, it is made up of two
U-shaped members 21 and 22 and two inverted
L-shaped members 23 and 24. The vertical leg
25 on the L-shaped piece 23 and the vertical leg
26 on the L-shaped piece 24 extend down be-
tween the upstanding legs of the two U-shaped
pieces 21 and 22 in snug nested engagement
therewith. Thus, it is apparent that the inner
surface portion of the legs of the U-shaped piece
21 and the outer surface portions of the legs of
the U-shaped piece 22 defines snug support
grooves for the vertical legs of the L-shaped
pieces. The L-shaped pole pieces 23 and 24 also
have their short legs 27 and 28 projecting toward
each other to form polar portions. A short non-
metallic gap lies between the two confronting
ends of the pole portions 27 and 28. While this
may be an air gap, it preferably is filled with
solder, or other suitable non-magnetic material
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29. Tt is also preferable that the legs 27 and 28
be slightly curved as shown in the various figures
of the drawings, and their upper surface is
smooth so that an elongated magnetizable tape
such as the tape 30 is arranged to ride thereover.

It will be apparent that the two nested U-

" shaped pole pieces 2! and 22 define grooves to
receive the legs of the L-shaped pieces 25 and 26.
Moreover, the depth of these grooves is approxi-
mately the length of the leg portions of the pole
pieces 25 and 26 inserted therein, thereby pro-
viding & maximum degree of efficiency and most
effective utilization of material.

As shown in Figure 3, the tape 30 is broken
away over the center portion to more clearly
show the pole structure, and as shown in Figure
4, the tape 30 is of the dual-channel type. That

is to say, the tape 30 is slightly more than twice

the width of the pole pieces 2T and 28.

As may be seen best in Figures 2 and 4 of the
drawings, the .magnetic transducer head 10 is
assembled in a two-piece housing of non-mag-
netic, non-conducting material indicated gener-
ally at 3{. This housing §1 includes a rear hous-
ing member 32 and a front housing member 33
which are provided with confronting recessed
portions 34 and 35, respectively, into which the
heaq [0 is assembled as indicated in Figure 4.
The upper wall of the plate 33 is provided with
an opening 36 through which the upper surface
of the polar portions 2% and 28 slightly project.
Also mounted in the upper surface of the plate
member 33 is a keeper 37 which is formed of soft
irori or other suitable magnetic material having
relatively high permeability and low magnetic
retentivity.

This keeper 37 is in the form of a strap em-
bedded in the upper surface of the plate member
33 and extends over the entire upper surface, so
that approximately half of the width of the tape
30, as it rides over the housing 3i, is in contact
with this keeper 231. This keeper thus prevents
the magnetic field set up by the head (8 during
the recording process from influencing the adja-
cent channel on the tape 3@, and also on play-
back prevents stray pick-up from the adjacent
channel.

As shown in Figure 2, the housing 3! is also
arranged to have mounted therein an erase coil
unit 88 which includes a core 3§ similar to the
core of the magnetic recording and repreducing
head {0 and having a pair of coils 46 and &1
thereon. The erase coil will not, however, have
any auxiliary high frequency windings such as
the high frequency windings {6 and i7 on the re-
cording and reproducing head (8, and the non-
magnetic gap between the confronting polar por-
tions of the core 38 will be slightly wider than the
gap in the recording head 18. This is to enable
complete demagnetization of the channel on the
record member 38 when it passes over the gap 42
in the erase head.

The coils 46 and 41 are, of course, supplied with
high frequency electric energy during the record-
ing process in accordance with a technique which
is well known to those skilled in the art. It will
furthermore be understood that the record mem-
ber 30 passes over first the erase head 28 and
then over the recording and reproducing head
{0 during the recording operation.

It will be observed that the keeper 37 also lies
adjacent the erase head 38 so as to prevent inter-
ference with the adjacent channel.

In Figures 5 and 6 of the drawings, I have illus-
trated.a modified form of the present invention.
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In this case, a housing 42 is provided for the
erase head 38 and the magnetic recording and
reproducing head 10 which is much wider than
that illustrated in Figures 2 and 4 of the draw-
ings. This is to accommodate the record mem-
ber or magnetizable tape 43 which is sufficiently
wide to enable a large number of parallel chan-
nels to be recorded thereon and reproduced

‘therefrom. This will be readily appreciated from

a comparison of the width of the erase head 38
and the magetic recording and reproducing

‘head {8 in comparison with the width of the tape

43 as shown in Figure 5 of the drawings. The
housing #2 containing the erase head 38 and the
magnetic recording and reproducing head 10 is
arranged to be moved relative to the width of
the tape so that successive parallel channels may

~ be-recorded on or reproduced from the tape 43.
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This will be clearly understood from a compari-
son of the tape 43 with respect to the housing 42
after it has been moved over several channels. -

In the construction shown in Figures 5 and 6
of the drawings, two relatively wide keepers 44
and 43 are provided on either side of the heads
38 and 18. Thus, all of the channels not being
used are prevented from being infiuenced by the
fields set up in the region of the channel which
is being used, and prevents stray pick-up on
playback.

By the terms “paramagnetic” and “magnetic”
as used in the specification hereof and the ac-
companying claims, I intend to mean a material
such as iron or the like having a relatively high
maghnetic  permeability -as compared with the
magnetic permeabﬂlty of air, insulating mate-
rials ete. .

‘While I have shown certam particular embod1—
ments of my invention, it will, of course, be-un-
derstood that I do not wish to be limited thereto,
since many modifications may be made, and T,
therefore. contemplate by the appended claims
to cover all such modifications as fall within the
true spirit and scope of my invention.

I claim as my invention:

1. A magnetic transducer head comprising a
paramagnetic core having a pair of confronting
poles with a non-magnetic gap therebetween
over which a portion of the width of a traveling
magnetic record member is arranged to pass, a
paramagnetic membter having a continuous sur-
face portion lying adjacent to and slightly spaced
from said poles and the gap defined thereby over
which another portion of the width of said record
member is arranged to pass as said first portion
passes over said poles, both said poles and said
paramagnetic - member const1tutmg a record
member contacting surface,

2. A magnetic transducer head comorising a
paramasgnetic core having a pair of confronting
poles with a mnon-magnetic gap therebetween,
and a paramagnetic member having a continuous
surface portion lying adjacent to said poles and
gap and spaced therefrom, said polés and said
paramagnetic member -constituting a record
member contacting surface over which a travel-
ing record member is arranged to pass in a direc-
tion substantially 1ong1tud1na11y of the axes of
sald poles.

. A magnetic transducer head comprising a
paramagnetic core having g, pair of confronting
poles with a non-magnetic gap therebetween,
and a paramagnetic member providing a con=
tinuoug surface portion lying in close proximity
to but spaced from said poles and the gap defined
thereby, the upper surface of said poles and the
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upper surface of said paramagnetic member lying
in substantially a common plane and together
constituting a record contacting surface.

4. A magnetic transducer head comprising a
paramagnetic core having a pair of confronting
poles with a non-magnetic gap therebetween
and constituting a partial record contacting sur-
face over which a portion of the width of a trav-
eling magnetic record member is arranged to
pass, and at least one paramagnetic member
lying adjacent to and slightly spaced from said
poles constituting a continuous record contact-
ing surface over which other portions of the
width of said record member are arranged to pass
as said first portion passes over said poles in a
direction substantially longitudinally of the axes
of said poles.

5. A magnetic transducer head comprising a
paramagnetic core having a pair of confronting
poles with a non-magnetic gap therebetween and
constituting a partial record contacting surface
over which a portion of the width of a traveling
magnetic record member is arranged to pass, and
a pair of paramagnetic members constituting con-

tinuous record contacting surface portions on op- &

posite sides of said poles and gap and slightly
spaced therefrom over which other portions of the
width of said record member are arranged to pass
as sald first portion passes over said poles.

6. A magnetic transducer head comprising a
paramagnetic core having a pair of confronting
poles with a non-magnetic gap therebetween
over which a portion of the width of a traveling
record member is arranged to pass, 2 supporting
member of substantially non-magnetic, non-
conducting material for said paramagnetic core,
and a paramagnetic member also supported by
sald supporting member in a position lying ad-
jacent to and slightly spaced from said poles,
said paramagnetic member providing a continu-
ous surface portion adjacent said poles and gap
over which another portion of the width of said
record member is arranged to pass as said first
portion passes over said poles, said supporting
structure including a lip lying between -said
poles and said paramagnetic member,

7. A magnetic recording and reproducing head
assembly comprising a supporting structure of

substantially non-magnetic, non-conducting ma- -

terial, a pair of paramagnetic cores each having
a pair of confronting poles, said pairs of poles
being substantially in a single line and arranged
to have a traveling magnetic record member pass
over first one pair of poles and then over a second
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pair of poles, an erase coil on said core having
said first pair of poles, a signal coil on said core
having said second pair of poles, the upper sur-
face of each of said pairs of poles providing a
supporting surface for a portion of the width of
said traveling record member, and a paramag-
netic member mounted on said supporting struc-
ture alongside of and slightly spaced from said
pairs of poles, the upper surface of said para-
magnetic member also being arranged to support
a portion of the width of said traveling record
member.

8. A magnetic transducer head assembly for
use with a magnetizable record medium, said as-
sembly including a core portion of magnetizable
material defining a pair of confronting pole
pieces over one edge of which g portion of said
medium overhangs, and a magnetic keeper mem-
ber disposed adjacent said portion of said medi-
um magnetically to isolate said portion of said
medium from said pole pieces, said pole pieces
and said keeper member constituting a contact
surface for the record medium.

9. In an electromagnetic transducer head as-
sembly of the type comprising a paramagnetic
core member defining a non-magnetic gap and
having portions adjacent thereto defining a por-
tion of g face to receive a magnetizable record
medium, a paramagnetic keeper member posi-
tioned to define further portions of said face,
both of said portions of each of said faces to-
gether constituting a contact surface for the rec-
ord medium.
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