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1

This invention relates to electromagnetlc
transducers, and more particularly, to improve=
ments in electromagnetic transducer heads for
magnetic recording machines.

In order to meet spacz limitations and to re=
duce cost, manufacturer: of magunetic récordinig
devices have constantly striven to reduce the
size of the electromagnetic transducer heads ih
their apparatus without forsaking efficiency of
operation. One factor which presents a difficulty
to such reduction in size is inefficienicy due to the
amount of leakage flux which occurs within the
magnetic ciréuit of the transducer head. For
instance, the effective opéerating flux within a
conventional type electromagnetic erase hedad is
that which passes through and around the mag-
netic record member as it passes over or through
the magnetic air gap. In general, such an ersse
head may be made more efficiént by decreasing
the amount of unusablé leakage flux while still
retaining the original amount of effective flux,
or by decreasing the unusable leakage fiux and
increasing the amount of effective operatiiig
flux for a given magnetoriotive force developed
in the magnetic cireuit.

Another manner of incréasirig efficiency of
such an erase head, and consequently eénabje ré-
duction in size of the head required for a given
erase function, is to properly proportion the mag-
netic circuit so that a minimum length of the
circuit exists for a given size of magnetic eir-
cuit structure such, for example, as by using a
square circuit instead of a rectangular ecircuit,

In the present disclosure, however, it is pro-
posed to increase the efficiency of a miagretic
erase head by reducing the amount of leakage
flux in the magnetic circuit, and &t the sameé
time increasing the amount of effective operat-
ing flux performing the erase function.

It is a principal object and feature of thé
present invention to provide a novel, distinctive
means for reducing the amount of leakage flux
in a magnetic erase head magnetic circuit while
at the same time increasing the effective oper-
ating flux for a given magnetomotive force in the
cirecuit.

Another object of the present invention is to
provide 2 novel means for reducing the amount
of leakage flux developed in the magnétic cir-
cuit of an electromagnetic transducer head for
magnetic recording devices, and consequently,
to increase the efficiency of such hedd.

It is a further object of the present invertion
to provide a simple, easy means for incréasing
the efficiency of electromagnetic tratisdiucer
heads and thus enable a reduction in sizeé of
heads required for given magnetic recording
functions.

It is a still further object of the presert it~
vention to provide a novel combingtion magnetic
recording, playback and erase head structure in
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which the magnetic erase head portion is of min-
imum size.

A still further object of the present invention
is to provide a simple means for reducing the
air gap flux in an elestromagnetic transducer
head, thereby to increcse the amount of effec-
tive operating flux.

Another ang still further object of the present
invention is to provide a means for reducing the
leakage flux in the magnetic circuit of an elec=
tromagnetic transducer head, such means also
to perform a mechanical function in assembly
of the transducer 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 manner of con-
struction and method of operation, together with
further objects and advantages thereof, may best
be understood by reference to the following de-
scription, taken in connection with the accom-
panying drawing, in which:

Figure 1 is an elevational view of a transducer
assembly -embodying the principles of my inven-
tion;

Figure 2 is a top view of the transducer as-
sembly;

Figure 3 is a cross-sectional view of the trans-
ducer assembly as taken on line III—IIT of Fig-
ure 1; and

Figure 4 is a diagrammatic lay-out view of
the electrical circuit for the transducer assembly.

Referring in greater detail to the drawing:

In Figure 1 of the drawing, I have illustrated
an electromagnetic transducer assembly (5 com-
prising an electromagnetic erase head if and
a recording-playback head 12 assembled on 2a
common yoke member i3. The heads I and
12 are aligned alongside each other to aliow
passage of a magnetic record member (4 over
the air gap in each of their top surfaces. The
common yoke member (3 is in effect a double
rectangular member with a window in each rec-
tangle and confronting pole tips, ore of which
is tapered, forming an air gap in an upper
corner of each window. The windows are pro-
vided so that coils may be wound about one side
of the rectangular structure for each head to
allow energization of the individual magnetic
circuits. U-shaped members 15 and 18§ con-
forming in shape to the lower portions of the
magnetic circuits of transducer heads 11 and 12,
respectively, are secured to each side of the
réctangular structures for the puipose of re-
ducing the magnetic reluctance of the circuits
in portions other than the upper portion where
the air gap is located. Thus, the magnetic flux
developed is concentrated in the upper portion
of each circuit.

A pair of audio frequency energizing coils 8§
are wound on g corresponding pair of identical
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spools 9 disposed one on each side of the mag-
netic circuit for the recording-playback head 12.
The coils 8 are wound to effect an additive mag-

netic relationship and are connected in series to.

a signal source feeding intelligence material to
be recorded. The spools 19 are of a standard
type having two coil sections, the smaller sec-
tion usually being used for high frequency coils.
In the present instance, however, only one high
frequency coil 20 is wound on the recording-play-
back head (2. Thus, the head is arranged for

magnetic recording with a high frequency bias .

in accordance with the principles explained in
detail in the Marvin Camras United States Let-
ters Patent No. 2,351,004; issued June 13, 1944.
- The erase head i1 is also provided with a high
frequency coil 21 wound on a spool 22 disposed
on one leg of its magnetic circuit. Both high
frequency coils 20 and 21 are connected in series
for energization by a suitable source of high fre~
quency current such as a high frequency oscil~
lator (not shown).

It is an outstanding feature of the present
invention that the erase head {1 is provided with
a flux leakage shield member 23 vertically dis-
posed alongside the high frequency coil spool
22 and bending over its upper edge to traverse
the width of the rectangular window just below
the air gap. An extended portion thereof is
thus enabled to reach up between the con-
fronting pole portions of the head {t to make
contact with the record member i4. The shield
23 is substantially as wide as the high frequency
coil ZI and is provided with a V-shaped notch
having a portion arranged to conform to the
contours of the record member 14. The shield
is made of suitable low resistance non-magnetic
conducting material such as copper or aluminum
to facilitate generation of eddy currents therein.
Beside acting as a shield, the member 28 is also
a spacer for the coil 21 in that it takes up a
certain amount of space within the erase head
window and during the assembly of the head,
it is wedged between the side of the window
and the coil spool, thereby to securely hold the
high frequency coil 21 in place. The shield also
acts as a spacer support for the record member
by filling in the air gap and thus aiding in its
support as it passes over the erase head.

In normal operation of magnetic erase heads,
a number of flux leakage paths usually occur,
such as across the window and across the pole
tips just below the air gap, all of which serve
no purpose since the only effective portion of
the flux in the circuit is that which passes
across or fringes the top of the air gap. With
the copper shield member 23 in position within
the window, however, flux lines tending tc pass
across the magnetic circuit anywhere below the
recording wire are substantially haited by the
shield member 23, and eddy currents are de-
veloped therein in the plane of the shield. The
generated eddy currents develop a secondary
field opposing the field flux tending to pass
through the shield. A substantial portion of
the flux which normally would tend to leak across
the circuit is, therefore, forced to follow the
circuit path, causing the effective inductance of
the energizing coil 21 to be decreased. Con-
sequently, the voltage necessary to drive a given
current through the erase head is reduced.
Since the shield member 23 extends upward be-
tween the confronting poles of the head ti, the
normal air gap flux for the head is also opposed,
thus tending to cause a greater fringing of flux
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across the gap, and consequently, increasing
‘the amount of flux available to perform erase
operations.

‘While I have shown and described a certain
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, 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. In combination in an electromagnetic trans-
ducer, a magnetic circuit having a path circum-

_ seribing an opening, an air gap included in said
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path, an energizing coil wound on a portion of
said magnetic circuit adjacent said gap, a non-
magnetic conducting shield member having por-
tions extending from between said air gap to
the side of said opening opposite said gap, said
shield member having a portion bent therein
to traverse the dimension of said opening sub-
stantially perpendicular to said extending por-
tion.

2. In combination in an electromagnetic trans-
ducer, a magnetic circuit having a path circum-
scribing a rectangular opening, an air gap in-
cluded in said path, an energizing coil wound
on a side of said magnetic circuit adjacent said
gap, a non-magnetic conducting shield member
having a width substantially equal to the width
of said coil, said shield member extending from
between said air gap alongside said energizing
coil across one dimension of said opening and
having a bent portion therein just below said air
gap traversing the dimension perpendicular to
said one dimension.

3. In a magnetic transducer head having a
magnetic circuit circumscribing a window open-
ing and an air gap included in said circuit, a
relatively thin non-magnetic conducting shield
having a portion extending from said air gap
across said opening in one direction and a bent
portion therein traversing said opening in a direc-
tion substantially perpendicular to said one direc-
tion just below said air gap.

4. In combination in an electromagnetic trans-
ducer head, a magnetic core having record con-
tacting surfaces with an air gap therein for travel
of a record member thereacross, means defining
a window to permit mounting an energizing coil
on the core, a non-magnetic electrically con-
ducting shield member having one portion filling
said air gap and another portion extending into
a. substantial portion of said window to interrupt
leakage flux across said window. i

RAYMOND E., ZENNER.
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