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This invention relates to a recording and re-
producing head for magnetic wire recording and
reproducing devices, and more particularly to a
low impedance head.

In magnetic recording and reproducing devices
it has been found desirable when high fidelity is
required, to pass the wire upon which the record-
ing is to be made, or upon which a recording
has been made, through the exciting co:l of the
recording and reproducing head. It has further
been found desirable to provide some means which
will bypass knots or other irregularities in the
wire. A still further feature which has been
found desirable in magnetic recording and repro-
ducing heads is to provide a head having a rela-
tively low impedance and yet, at the same time,
not having such a low impedance that the contact
resistance of the switching elements in the circuits
will be any substantial portion of the total imped-
ance of the circuit in which the recording and re-
producing head is placed.

It is an object of the present invention to pro-
vide a novel recording and reproducing head hav-
ing the above highly desirable characteristics.

It is a further object of the present invention
to provide 2 novel recording and reproducing head
which i{s simple in construction, economical to
manufacture and which is efficient in operation,

Another object of the present invention is to
provide a novel magnetic recording and repro-
ducing head of relatively low impedance having a
substantially flat frequency response over a wide
range of frequencies.

A still further object of the present invention
is to provide a novel recording head for magnetic
recording devices of the type which employs a
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magnetizing field excited by the joint action of the -

audio current and a high-frequency current.

Another and still further object of the present
invention is to provide & novel structure for a
magnetic recording and reproducing head.

Stili another and still further object of the
present invention is to provide a novel method
and means for recording on & wire or other travel-
ing medium.

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 construction, and methods of operation,
together with further objects and advantages
thereof, may best be understood by reference to
the accompanying drawing, in which:

Pigure 1 is a diagrammatic illustration of a
magnetic recording and reproducing head and its
excitation circuit;

Figure 2 is an enlarged front elevational view
of a magnetic recording and reproducing head
embodying the novel teachings of the present in-
vention;
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Figure 3 is an end view of the magnetic head
shown in Figure 2;

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

Figure 5 is a top view of the magnetizable core
or plate members employed in the assembly shown
in Figures 2, 3 and 4;

Figure 6 is a front elevational view of the mag-
netizable plate or core memker shown in Fi. u.e
5; and

Figure 7 is an end view of the plate shown in
Figure 6.

As shown in Figure 1 of the drawings, the mag-
netic recording and reproducing head 10 is ar-
ranged to receive a traveling wire or record me-
dium . This traveling wire or record medium
f1 passes through two coils 12 and {3 mounted on
the magnetic head 0. The coil 12 is electrical.y
connected to a high-frequency oscillator {4 while
the coil 13 is electrically connected through a
coupling transformer 5 to an audio-amplifier i8.
The audioc-amplifier 18§, in turn, is connected
through conductors i1 and 8 to a microphone
circuit or to a loud speaker circuit, depending
upon whether the magnetic head {0 is being em-
ployed as a recording head or as a rerroducing
head. The audio amplifier {6 may be eliminated
if sufficient gain is otherwise obtained. The cou-
pling transformer {5 may be eliminated if the im-
pedance of the circuit to which the head (0 is
connected is the same as the impedance of the
head.

While the oscillator {4 has been referred to as
a high-frequency oscillator, it will be understood
that this is a relative term and that the fre-
guency of oscillation thereof is merely high as
compared to the frequency of the waves to be
recorded or reproduced.

The term “magnetic head” will hereinafter be
employed to refer to the magnetic recording and
reproducing head irrespective of whether it is
being employed to record or reproduce and irre-
spective of whether or not it includes an erasing
means. The term *“audio” will hereinafter be
employed to designate frequencies which are rela-
tively low compared with the frequencies supplied
by the oscillator, but it is to be distinctly under-
stood that this term does not limit the frequen-
cies to the range of frequencies normally audible
to the human ear. Indeed, recordings have been
made of frequencies much higher than the au-
dible range, such, for example, as 80 kilocycles.

The traveling record medium or wire 1| may
be of any suitable magnetizable material having-
relatively high magnetic retentivity. This trav-
eling record medium may, for example, be formed
of a medium or high carbon steel or any of a
number of ferromagnetic materials or alloys
which may be substantially permanently mag-
netized.
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In Figures 2 to 7 of the drawings I have {llus-
trated one specific physical embodiment of a
magnetic head embodying the principles of the
present invention. More particularly, the mag-
netic head {0 includes a magnetizable plate or
core member {9 of relatively soft magnetizable
material having a low coercive force. This plate
{9, after it has been machined {n a manner
presently to be described, is preferably annealed
in hydrogen.

The configuration of this magnetic core mem-

_ber 19 may best be seen in Figures 5, 6 and 7

of the drawing. One cdge 20 of the plate {9
is slightly curved to provide a crown., Two rela-
tively large holes 2f and 22 are provided in
proximity to the crown 20, and two slits 23 and
24 extend from the holes 21 and 22 to the crowned
edge 20. The slit 23, as indicated, is somewhat
larger than the slit 24, The arrangement of the
holes 2 and 22 and the slits 23 and 24 pro-
vide two pairs of confronting polar portions
25--26 and 21--28.

The crowned ecdge 20 is provided with a flaring
groove 28 therealong provided by the diverging
wall portions 30 and 31 (see Figure T). The
bottom of the groove 29 is further provided with
a groove or recess 32 having a greater radius
of curvature in the transverse plane of the plate
19 than does the flaring groove 29 or the crowned
edge 20. This inner groove 32 has vertically
disposed side walls (as may be seen in Figure T)
and is arranged to receive the traveling record
medium |i. The diameter of the wire or trav-
eling record medium {{ is substantially the same
as the spacing between the opposed side walls
of the groove 32 so as to just fit therebetween
and yet provide a freely sliding fit. Due to the
difference in the radius of curvature of the inner
groove 32 as compared with the outer flaring
groove 29, it will readily be apparent that if a
knot or other enlargement on the wire or travel-
ing record medium I strikes the plate (9, it
will ride up out of the inner groove 32 and pass

through the magnetic head along the cuter flar-.

ing groove 29 which will conveniently provide for
the passage of such a knot.

Referring now to Figures 2 to 4 of the draw-
ing, it will be seen that the plate or core member
19 is retained between two plates 33 and 34 of
insulating material, such for example, as Bake-
lite, Each of the two plates 33 and 34 is pro-
vided with holes 35 and 36 of a slightly smaller
diameter than the holes 2! and 22 of the core
member (9. The centers of the holes 35 in the
plate members 33 and 34 are arranged to be
aligned with the center of the hole 21 in the
core member 9. The centers of the holes 38
in the plate members 33 and 34 are arranged to
be aligned with the center of the hole 22 of the
core member 18. The plates 38 and 34 are pref-
erably of substantially the same width as the
core member 19, but are substantially higher.
The upper edge 37 of each plate member 33 and
34 is notched out as at 38 and 39. As may be
seen best in Figure 4, the bottoms 40 of the
notches 38 and 39 are higher than the topmost
point on the crown surface 20 of the core mem-
ber 9.

The lower edges of the plate members 33 and
34 are provided with four tabs 41, 42, 43 and 44,
These tabs 41 to 44 are for the purpose of pro-
viding convenient means for securing the ends
of the coils {2 and (3.

To assemble the magnetic head, the gap be-
tween the confronting polar portion 25——26 and
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the gap between the, confronting polar portion
27—128 of the core member {9 are preferably filied
with solder and flled smooth. This is for the pur-
pose of keeping dust and other foreign material
out of the gaps, it being remembered that solder
is a non-magnetic material. The core member {9
is then glued or cemented to one of the insulating
plates, such for example as the insulating plate
33, with the holes 21 and 22 centered on the holes
35 and 36 respectively. The other insulating plate
34 is then glued or cemented to the other side
of the core member |9 with its holes 35 and 38
also aligned with the holes 21 and 22. The coils
12 and 13 are then wound on the assembly by
threading the wire through the holes 35 and 36
respectively and through the notches 38 and 39.
It has been found that a convenlent coil structure
may be provided with approximately twenty turns
of No. 28 wire. It has been found that a con-
venient size for the magnetic head may be ob-
tained by using a core member 3 inch in width,
15 inch in height to the top of the crown, and
.020 inch in thickness. It has been further found,
by way of example, that a convenient width of
the slot 28 may be had by employing a slot which
is approximately .010 inch. It has further been
found, by way of example, that one satisfactory
width for the slot 24 is .002 inch. This particu-
lar illustrated embodiment is designed particular-
ly for use with a traveling wire of .004 inch in di-
ameter and having a wire speed in the neighbor-
hood of 5 feet per second.

With a construction of the type described
above, it has been found unnecessary to directly
feed high-frequency current into the electric cir-
cuit of the coil (3 for recording, due to the fact
that the high-frequency current supplied to the
erasing coil 12 will establish a magnetic field in the
core member 19 which extends over and is super-
imposed on the magnetic fleld established by the
audio current fed to the coil {3 from the coupling
transformer 15. Thus the wire (I traveling in
the direction as indicated by the arrow in Figure
1, is first demagnetized by passing through the
highly concentrated fleld set up by the coil 12 be-
tween the polar portions 25 and 26 and then
passes through a magnetic field which is the re-
sultant of the audio-frequency exciting current in
the coil 13 and the stray magnetic field in the
vicinity of the polar portions 271 and 28 which re-
sults from the high-frequency exciting current
in the coil 12, It has been found that extremely
high fldelity of recording and reproduction may
be obtained on employing a head of this char-
acter.

It has further been found that the crowned
edge portion of the core member 19 with its flared
outer groove of one radius of curvature and its
deep cut inner groove of g greater radius of curva-
ture provides an extremely simple means for by-
passing & knot in the wire (1.

It will further be apparent that the above mag-
netic head is extremely economical to manufac-
ture and its simple method of assembly eliminates
the need for highly skilled labor to form the head.

Reference has been made above to the fact that
the air gaps formed by the slits 23 and 24 may be
filled with solder, it desired, to keep out foreign
particles and material. A groove may be especial-
ly formed in the solder to correspond to the
grooves 29 and 32, if desired. It has been found,
however, in practice, that this is not a necessary
forming operation, since this soft solder imme-
diately wears down upon the initial passage of a
wire through the groove in the core member 19,

| S
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While I have shown a particular embodiment of
my invention, it will, of course, be understood
that I do not wish to be limited thereto, since
many modifications may be made, and I, there-
fore, 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 head comprising a paramagnetic
plate, said plate having a pair of holes therein and
having a slot extending between each of said holes
and one of the edges of said plate, a coll extending
through one of said holes and over the slot as-
sociated therewith, a second coil extending
through the other of said holes and over the slot
associated therewith, one of said colls being ar-
ranged to be connected to a source of high-fre-
quency alternating current and the other of said
colls being arranged to be connected to a source
of relatively low-frequency alternating current,
said one edge of said plate having a groove ex-
tending therealong.and arranged to have a wire
of high magnetic retentivity travel therein.

2. A magnetic head comprising a paramagnetic
plate having a hole therein and a slot extending
- from said hole to one edge of said plate, a pair
of plates of insulating material secured on oppo-
site sides of said paramagnstic plate, each of said
insulating plates having & hole therein centered
on the hole in said paramagnetic plate, a coil
wound through said aligned holes and above said
one edge of sald paramagnetic plate in proxim-
ity to said slot, said one edge of said plate be-
ing arranged to have a traveling ferromagnetic
record medium pass lengthwise therealong.

3. A magnetic head comprising a paramagnetic
plate having a hole therein and a slot extend-
ing from said hole to one edge of said plate, a
pair of plates of insulating material secured
on opposite sides of said paramagnetic plate, each
of said insulating plates having a hole therein
centered on the hole in said paramagnetic plate,
the holes in said insulating plates being slightly
smaller in diameter than the hcle in said para-
magnetic plate, a coil wound through said axially
aligned holes and above said .one edge of said
paramagnetic plate in proximity to said slot, said
one edge of said plate being arranged to have a
traveling ferromagnetic record medium pass
lengthwise therealong, sald coil being arranged
to be coupled to an electronic amplifier.

4. A magnetic head comprising a paramagnetic
plate having & hole therein and a slot extending
from said hole to one edge of sald plate, a pair of
plates of insulating material secured on opposite
sides of sald paramagnetic plate, each of said
insulating plates having a hole therein centered
on the hole in said paramagnetic plate, the holes
in said insulating plates. being slightly smaller
than the hole in said paramagnetic plate, said in-
sulating plates being dimensioned to overlap
sald paramagnetic plate in the vicinity of said
slot, a coil wound through said aligned holes and
over sald overlapped portions of sald insulating
plates above said slot, said one edge of said para-
magnetic plate being arranged to have a traveling
ferromagnetic record medium pass lengthwise
therealong and through said coil, said coil being
arranged to be coupled to an electronic amplifier.

5. A magnetic head comprising a paramagnetic
plate, said plate having a pair of holes therein
and having a slot extending between each of said
holes and one of the edges of said plate, one of
said slots being wider than the other, a coil ex-
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slot assoclated therewith, a second cofl extending
through the other of said holes and over the slot
associated therewith, said cofl -associated with
sald wider slot being arranged to be connected

. to a source of high-frequency alternating current

and said other coil being arranged to be con-
nected to a source of relatively- low-frequency al-
ternating current.

6. A magnetic head comprising a para.magnetic
plate having a pafr of holes therein and a slot
extending from each of said holet to one edge of
sald piate, a pair of plates of insulating material

‘secuied on opposite sides of said paramagnetic

plate, each of sald insulating plates having a pair

of holes therein centered on the hole in said para--

magnetic plate, 8 pair of electric coils, one of
said cofls extending through one of said aligned
group of holes and above said one edge of said
paramagnetic plate in proximity to the slot as-
sociated therewith, the other of said colls extend-
ing through the other aligned group of holes and
above said one edge of said paramagnetic plate
in proximity to the slot associated with that group
of holes, said one edge of said paramagnetic plate
being arranged to have a traveling ferromagnetic
record medium pass lengthwise therealong and
through said coils, one of said coils being ar-
ranged to be coupled to an electronic amplifier
and the other of said coils being arranged to be
coupled to a source of relatively mzh-frequency

oscillation,
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tending through one of said holes and over the 715

7. A core member for a ma.gnetic head com-
prising a paramagnetic plate having one edge
thereof curved in the plane of the plate, a flaring
groove in said edge extending lengthwise there-
along and having substantially the same radius
of curvature as said curved edge, a relatively nar-
row groove arranged in the bottom of said flaring
groove and arranged to recelve a traveling record
medium, the bottom of said narrow groove being
curved in the plane of sald plate and having &
greater radius of curvature than sald flaring
groove, whereby said narrow groove gradually
becomes shallower from the center of said curved
edge toward either end thereof and gradually
merges into said flaring groove, and whereby
means is thus provided for shifting a traveling
record medium temporarily out of said narrow

groove when an enlargement in the record me- -

dium strikes said plate.
"~ 8. A magnetic head comprising a paramagnetic
plate having one edge thereof curved in the plane
of the plate, a flaring groove in said edge ex-
tending lengthwise therealong, a relatively nar-
row groove, the bottom of said flaring groove
arranged to receive a traveling ferromagnetic
wire, the bottom of said narrow groove being
curved in the plane of said plate and having a
greater radius of curvature than said curved edge,
whereby said narrow groove gradually becomes
shallower from the center of said curved edge
toward either end thereof and gradually merges
into said flaring groove, and whereby means is
thus provided for shifting a traveling wire tem-
porarily out of said narrow groove when a knot
or other enlargement in the wire strikes said
plate, said plate having a hole therein in prox-
imity to said curved edge and having a slit in
said plate extending from said hole to said curved
edge, a coll of wire extending through said hole
and above sald curved edge in proximity to said
slit, said coil being arranged to be coupled to
an electronic amplifier.

9. A magnetic recorder comprising a coil, means
for electrically exciting said coil by the wave to
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be recorded, a paramagnetic core member upon
which said coil is mounted having a pair of con-
fronting polar portions defining a gap in the
paramagnetic material in which a highly con-
centrated fluctuating magnetic field is established
by sald coil, said recorder being arranged to have
a traveling ferromagnetic record medium pass
through said gap, an erasing coll mounted on
said core member through which sald record
medium passes before reaching said first coll, satd
erasing coil being excited by a relatively high-
frequency alternating current which establishes
a high-frequency magnetic fleld, said high-fre-
quency magnetic field serving the dual functions
of demagnetizing the traveling record medium
before it reaches said first coil and also providing
a fleld which jointly acts with the fleld established
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by said wave to be recorded to magnetize the

wire.

10. A magnetic head comprising a paramsag- g9 2351007

netic plate, said plate having a pair of holes
therein and having a slot extending between each
of said holes and one of the edges of said plate,
a coil extending through one of said holes and
over the slot associated therewith, a second coil
extending through the other of said holes and

2,438,871

8
over the slot associated therewith, one of said
colls being arranged to be connected to a source
of high-frequency alternating current and the

- other of said colls being arranged to be connected

to a source of relatively low-frequency alternat-
ing current, said one edge of said plate defining
8 path along which a wire of high magnetic
retentivity is arranged to travel.
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