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This invention relates to a magnetic recording
method and means, and more particularly, to a
magnetic recording system in which the magnetic
record member is mechanically vibrated at high
frequency, while subjecting it to the influence of
a fluctuating magnetic field.

It is well known in the magnetic recording art
that greatly improved results can be obtained
by superimposing a high frequency magnetic field
on the field established by the signal to be re-
corded during the recording process. There are
certain disadvantages to the use of such a high
frequency component, due to the super-position
of one magnetic field on another, and this is
parficularly true where the signal to be recorded
is of itself relatively high frequency.

I have discovered that substantially all of the
advantages of a high frequency magnetic com-
ponent without any of the inherent disadvan-
tages may be obtained by mechanically vibrat-
ing the magnetic record member itself during
the time that it is subjected to the action of a
fluctuating field excited by the signal to be re-
corded.

I have further found that the characteristic
magnetic hysteresis loop of the material is
changed when the magnetic record member is
subjected to a high frequency mechaniecal vibra-
tion.

I have further found that the intial magnetiza-
tion curve of the magnetic record member as-
sumes a much more linear aspect as it passes
through the zero axis of the B—H curve of the
material when it is subjected to high I"requ_gg_gy
mechanical vibration.

One of the principal features and objects of the
present invention is to provide a novel magnetic
recording method and means in which the mag-
netic record member is mechanically vibrated at
high frequency while it is subjected to a mag-
netic field excited by the signal to be recorded.

A further object of the present invention is to
provide a novel magnetic recording method and
means in which the magnetic record member is
vibrated by magneto-striction.

A further object of the present invention is to
provide a novel magnetic recording method and
means in which the magnetic record member is
mechanically vibrated by a piezoelectric crystal
while a signal is being recorded on the record
member.

Another and further object of the present in-
vention is to provide a magnetic recorder in
which the record member is longitudinally vi-
brated as a signal is being recorded thereon.
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2

Another and still further object of the present
invention is to provide a magnetic recorder in
which the record member is transversely vibrated
as a signal is being recorded thereon.

‘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
itseif, however, both as to its organization, man-
ner of construction and method of operation, to-
gether with further objects and advantages
thereof, may best be understood by reference to
the following description, taken in conjunction
with the accompanying drawings, in which:

Figure 1 is a diagrammatic illustration of a
magnetic recording head having a wire passing
thereover and which is provided with means for
longitudinaily vibrating the wire;

Figure 2 is a diagrammatic illustration of a
magnetic recorder in which means is provided for
transversely vibrating a magnetic record mem-
ber;

Pigure 3 is a diagrammatic illustration of a
third embodiment of the present invention in
which a record member and a magnetic recorder
head are vibrated by a piezoelectric crystal;

Figure 4 is an end view of the assembly shown
in Figure 3;

Figure 5 is a diagram showing the hysteresis
curves of a magnetic record member, with and
without mechanical vibration; and

Figure 6 is a diagram illustrating the family of
initial magnetization curves of the magnetic
record member, without mechanical vibration
and with varying degrees of mechanical vibra~-
tion.

In Figure 1 of the drawing, I have diagram-
madtically illustrated a magnetic recorder includ-
ing a magnetic recorder head 10 having a
U-shaped core piece ii upon which a signal coil
{2 is wound. The core {{ has a pair of confront~
ing pole portions 3 and {4 with a non-magnetic
sap 15 therebetween. A magnetic record mem-
ber I8, such, for example, as a wire, is arranged
to pass lengthwise across the pole portions (3
and 14 through a slotted recess 7. The winding
and reeling mechanism of the wire record mem-
ber 16 is not shown, other than a pair of guide
pulleys {8 and {9 which are illustrated on opposite
sides of the head i0 over which the wire 16 is
arranged to pass.

The wire {6 lies in the grooves 17 in each of
the pole portions 13 and {4, and has a relatively
snug sliding fit therewith.

Mounted adjacent the head 10 is a magneto-
striction bar 28 which is supported at a nodal
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point of mechanical vibration by any suitable
means such as diagrammatically illustrated at 21.
A pair of electric coils 22 and 23 surround the bar
20 and are connected through conductors 24, 24’
and 25 to any suitable source of electric oscilla-
tions 26. The bar 20 at one end is in engagement
with the core {i.

The coils 22 and 23 are suifably connected and
wound with respect to each other, so that upon
excitation from the oscillator 26, the bar 20 will
be longitudinally vibrated.

Magneto-striction bars per se are, of course,

well known, and may be formed of any magneto-
strictive material, such, for example, as nickel
steel. Magneto-stricture materials are those ma-
terials having the property that they expand and
contract in a fluctuating magnetic field.

The longitudinal extension and contraction of
the bar 20 at relatively high frequency causes the
wire (8 passing through the slots {7 in the head
10 to be alternately stretched and released. This
is due fo the fact that the wire 18 having friction
against the head 1§ will be stretched and released
as the head is vibrated by the bar 20.

Simultaneously with the vibration of the head
10 by the bar 20, the coil (2 is excited through
the conductors 27 and 28 by the fluctuating elec-
tric energy representing the signal to be recorded
on the wire (6.

Referring to Figure 5 of the drawing, a mag-
netic hysteresis loop of the wire 16 when it is not
being vibrated is illustrated by the curve 29. It
has been found that the maghnetic properties of
the wire 16 change when the wire is vibrated by
the magneto-striction bar 28, and the hysteresis
loop 29 tends to contract as the effect of the bar
29 becomes more pronounced. The curve 30 in
Figure 5 represents a typical condition when the
wire 16 is vibrated by the bar 28. The curve 3i
represents the limiting condition.

In Figure 6 of the drawing, a family of initial
magnetization curves are shown. The solid line
curve 32 is the initial magnetization curve of
the wire 16 when it is not being subjected to me-
chanical vibration. The curve 38 is the same wire
being vibrated by the magneto-striction bar 28,
and the curve 34 represents the optimum or ideal
condition.

In Figure 2 of the drawing, I have illustrated
a second embodiment of the present invention
wherein the wire {8 is transversely, rather than
longitudinally, vibrated during the recording
brocess. More particularly, in the system shown
in Figure 2, the wire 16 is taken off of a supply
spool 35, passed over a guide pulley 38, over a
finger 37 on a magneto-striction bar 38, through
a recording head 39, over a guide pulley 40 and
wound up on the take-up reel 41.

The head 39 itself is not vibrated in this case,
but rather the wire 6 is vibrated immediately
to one side of the head. The magneto-striction
bar 38 is excited by the coils 22 and 23 as de~
scribed in connection with Figure 1. The longi-
tudinal vibration of the bar 38 causes transverse
mechanical movement of the wire {6. A result
similar to that described in connection with Fig-~
ure 1 of the drawing is obtained in this case.

A third embodiment of the present invention
is llustrated in Figures 3 and 4 of the drawing
wherein a piezoelectric crystal 42 mounted be-
tween the plates 43 and 44 is employed to vibrate
the wire 16 through a tongue 46 which extends
down .into the wire-receiving slot 471 of the head
45 and lies against the wire 18. The head 45 in-
cludes a signal coil 48 wound on the core 49.

10

15

20

25

30

35

40

50

65

60

a5

70

(]

The piezoeleciric crystal 42 is excited through
the circuit conductors 50 and 51, and when ener-
gized with high frequency current of proper value
causes transverse stressing of the wire during the
recording process.

The underlying principle of the present inven-
tion lies in the mechanical periodic stressing of
the magnetic record medium. This may be done
by stressing it lengthwise as in ¥igure 1 of the
drawing, or stressing it transversely as in Figures
2 and 3 of the drawing, or in any other suitable
manner, it being only necessary that the record
medium be periodically stressed at high frequency
during the recording process. It will thus be
understood that any stressing, whether it is longi-
tudinal, transverse or torsional, may be employed.

‘While I have shown certain particular embodi-
ments of my invention, it will, of course, be under-
stood that I do not wish to be limited thereto,
and I, therefore, contemplate by the appended
claims to cover all such modifications that fall
within the true spirit and scope of my invention.

I claim as my invention:

1. A magnetic recorder for recording fluctuat-
ing electric energy on a magnetizabie record
member which includes at least one magnetic
pole member in contact with and across which
said record member is arranged to pass, means
for establishing a fluctuating flux in said pole
member which is a function of the fluctuating
electric energy to be recorded, a magnefo-stric-
tion member, means for supporting said magneto-
striction member at a nodal point of mechanical
vibration thereof, and means for establishing a
high frequency magnetic field around said mag-
neto-striction member to vibrate said pole mem-
ber while said record member is passing across
said pole member.

2. A magnetic recorder for recording fluctuat-
ing electrical energy on an elongated magnetiz-
able record member which comprises at least one
magnetic pole membher in contact with and across
which said record member is arranged to pass,
means for establishing a fluctuating magnetic
flux in said pole mémber as a function of fluctuat-
ing electrical energy to be recorded, and means
for mechanically vibrating a portion of said
record member as said portion passes across said
pole member in an amount sufficient to improve
the linearity of the initial magnetization char-
acteristic of the magnetic record member.

3. A magnetic recorder for recording fluctuat-
ing electrical energy on a magnetizable record
medium which includes a pair of magnetic pole
members having a non-magnetic gap therebe-
tween across which said record member is ar-
ranged to pass, means for varying the magnetic
flux across said gap in response to the variations
of said fluctuating electrical energy, and means
for mechanically vibrating at least one of said
pole members in the region of said gap in an
amount sufiicient to improve the linearity of tha
initial magnetization characteristic of the mag-~
netic record member.

4. A magnetic recorder for recording fluctuat-
ing electrical energy on a magnetizable record
member whieh includes a pair of magnetic pole
members having a non-maginetic gap therebe-
tween across which said record member is ar-
ranged to pass, means for varying the magnetic
flux across said gap in response to the variations
of said fluctuating electrical energy, a magneto-
strictive element mechanically coupled to one of
said pole members, and means for magnetically
energizing sald magneto-strictive element at a
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relatively high frequency to vibrate said element
and thereby vibrate said pole member in the
region of said gap.

5. A magnetic recorder for recording fluctuat-
ing electrical energy on an elongated magnetiz-
able record member which comprises at least one
magnetic pole member in contact with and across
which said record member is arranged to pass,
means for establishing a fluctuating magnetic
flux in said pole member as a function of fluctuat-
ing electrical energy to be recorded, and mesans
for mechanically vibrating a portion of said
record member at a controlled frequency as said
portion passes across said pole member in an
amount sufficient to improve the linearify of the
initial magnetization characteristic of the mag-
netic record member.

MARVIN CAMRAS.
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