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This invention relates to an electromagnetic
transducer head, and more particularly, to what
is generally known as a single-turn head with the
turn going through the gap of the head.

Great improvements have been made in the
magnetic recording field in recent years, and to
some extent this has been brought about by the
development of relatively high coercive force ma-
terials which could be formed into a wire or
tape for use as a magnetic record member. It
has been found that the maximum capabilities
of high coercive force material can only be uti-
lized when certain conditions are present. In the
recording process, intense magnetic fields are
required, and these intense fields are obtained by
the present invention with a minimum amount of
leakage flux which tends to demagnetize the high
frequency. In other words, the effective scan-
ning width of the recording gap is reduced, thus
allowing the recording of higher frequencies.

A further feature of the present invention is the
ability of heads designed in accordance with the
teachings of the present invention to erase high
coercive force material without overheating of
the head structure.
netic fields in electromagnetic apparatus are ob-
tained only by operating the electrical part of
the apparatus at high current density. In the
head structures of the present invention, the cop-
per foil in the gap may be operated at extremely
high current density because of its short length
and because of rapid heat conduction to rela-
tively heavy masses of copper to which the foil
is attached at both ends.  In this connection, the
present invention is particularly advantageous
in that the high current density is applied where
it is needed the most, or, in other words, in the
head gap close to the recording wire. .

The head structures of the present invention
are also particularly advantageous as play-back
heads. In conventional play-back heads of the
prior art, a compromise has been made in select-
ing the width of the head gap. As the width
of the gap is decreased, the fineness of scanning
is improved, but the leakage flux across the gap
surfaces directly under the record member in-
creases. Sinee this leakage flux does not thread
the coil, a reduction in output voltage results.
This effect is present for all frequencies. At high
frequencies, there is an additional effect in prior
art head structures. When the head coil is load-
ed by a resistor, such as is commonly used in the
input circuit of a play-back amplifier, or by the
distributed capacitance of the coil itself in as-
socigted wiring, the resulfing currents in the coil

In general, intense mag- °
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cause an increase in leakage flux. The effect is
the same for a head without this additional leak-
age flux in series with an inductance. In the
case of the resistance loading, the effect is a grad-
ual falling off of the high frequencies. The effect
of the capacitance loading is to cause a resonant .
frequency beyond which the response of the
head is extremely poor or nil. As a result of these
series inductance effects, there is a limit to the
number of turns that can be placed on g con-
ventional pick-up head and, therefore, a limit
on the voltage which can be supplied by the head.

With a structure such as that of the present
invention, part of the flux leaking across the gap
and all of the flux leaking helow the gap links
the turn in the gap, and therefore, is just as
effective in producing voltage as the flux which
follows the path of the core structure. The re~
sult is an increase in output voltage in medium
and low frequencies, and also at high frequencies,
since the effect of the apparent series inductance
of the head'is greatly reduced. ,

It is an object of the present invention to pro-
vide a novel electromagnetic transducer head
which is efficient in operation, and rugged and
reliable in use. -

A further object of the present invention is to
provide a novel electromagnetic transducer head
which is particularly suited for use with rela-
tively high coercive force materials, such, for ex-
ample, as materials having a coercive force in
excess of 300 oersteds. .

A still further object of the present invention
is to provide a novel single-turn electromagnetic
transducer head. :

Another and further object of the present in-
vention is to provide a novel combination electro-
magnetic transducer head and fransformer.

Still another and further object of the present
invention is to provide a novel head which is suit-
able for use either as a recording head, a play-
back head or an erase 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 construction, and method of operation; to-
gether with further objects and advantages there-
of, may best be understood by reference to the
following description taken in connection with
the accompanying drawings, in which:

Figure 1 is a front elevational view of an elec-
tromagnetic transducer head - embodying the
novel teachings and characteristics of the present
invention;
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PFigure 2 is a right end view of the electromag-
netic transducer head shown in Figure 1;

Figure 3 is a front elevational view of a slotted
copper plate employed in the structure shown in
Figure 1;

Figure 4 is an end view of the copper plate
shown in ‘Figure-3;

Figure 5-s a view of the head lamination em-
ployed in the head structure shown in Figure 1;

Figure 6 is a top view of the electromagnetic
transducer head shown in Figure 1;

Figure 7 is a front elevational view of a differ-
‘ent embodiment of the present invention;

Figure 8 is a right end view of the embodiment
of the invention shown in Figure 7; and

Figure 9 is a top view of-the electromagnetic
transducer head shown in Figure 7.

Referring first to the form of:the invention:

illustrated in Figures 1 to 6 of the drawings, the
electromagnetic transducer head illustrated in-
cludes a head lamination (I and a transformer
core-12; each made of magnetic: material having

relatively high: permeability and: relatively low

retentivity, The head:lamination fl as:shown in
Figure.5:0f the drawings:has:an arcuatefop cdge

{3:which is slotted as:at 14 to: receive a copper:

foil.or:bar (5:which extends: at right: angles to
thes plane-of:the.face: of: the -core.lamination {i.
The.top:edge: (3:is. also.grooved as at 18.to receive
a'wire.or:other threadslike:magnetic record mem-
ber-11«(shown oniy in Bigure2). The core {i; of
course,.acts as;a.lowcmagnetic-reluctance path
for:the:magnetic field about the: current-carrying
copper:bax-or:foil-15:and tends to concentrate the
magnetic. field: in:the:smaill :gap: (4 across which
the:wire : or:other: magnetic. record :member {7
Crosses..

The transformer core: 12 may be-of any suitable
form; but preferably:is a:laminated-simple rec-

tangular shell type core:having: & center:leg 8-

upon: which two pancake:coils: 19-and 207 are
mounted.. These pancake-coils 19-and 20-1lie on
opposite sides of a .copper plate-21 which in the
illustrated- embodiment -of .the -present invention

has the -shape-as illustrated most-clearly in Fig--
ures 3-and 4 of the-drawings: This-plate 21 has-

a central opening 22 which enables:the plate to
straddle::the ‘leg: 18 of :the  transformer core {2.
The- plate: 21 - also:includes-two upstanding -leg
portions 23 and 24-which straddle the head lami-

nation-{1-as-is clearly-shown in Figure 1 of the.

drawings. .
The tops of the legs 23 and 24-are slotted as
at-25-to-receive:-the ~copper-foil.or bar 5, the

bar 15 -being- secured. to- .the:-legs 23-and-24-by:

solder or other suitable bonding and.electrically
conducting material. The-copper plate 21 thus,

in .conjunction:-with- the- copper: foil-or bar i5-

acts as a.:single-turn coil for feeding:energy to
or-from the head: lamination (i, For-example,
when the electromagnetic transducer:-head 1is-be-
ing. used -to. make. a- magnetic  record: on the

traveling record member- 17, fluctuating. electric-

energy representing -the signal to -be recorded is
fed to:the .pancake -coils-19-and 20, these coils
being. the primary. windings - of- the: coupling

transformer. which feeds.energy to the-head:
Fluctuating. electric. current -is-

lamination 1.
thus induced. in the single-turn- secondary
formed by the copper. plate-2(1 and:.the copper
bar 15. The fluctuating. electric current is . of
high current density, thus enabling good record-
ing.on high coercive force: material used as-the
record -member (1.

The. fluctuating- eleciric current- flowing
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through the bar (5 sets up a strong fluctuating
magnetic field around the bar I5. This causes
longitudinal magnetization of the fraveling rec-
ord member (T as it passes across the gap 14
in the head lamination {{. On play-back, the
reverse operation takes place. This same type
of head may also be used as an erase-head, and
very satisfactory results are obtained in erasing
high coercive force material.

In the form of the invention shown in Fig-
ures 7, 8 and -9 of the drawings, the head lami-
nation and the transformer core are combined
in a single structure 26 which is in the form of
a singlé lamination having an arcuate top edge
27 grooved as at 28 to receive the traveling rec-
ord member.

The single lamination 26 is a simple rectan-

" gular; core type core piece and has the high im-

pedance.winding 29 mounted on the lower part
thereof. A U-shape strap 30 also extends
through the rectangular opening 31 in the core
267 and straddles: the-upper portion of: the core
26. This U-shape copper strap 308-is slotted as
at: 32 to receive a bar or copper foil 33-which’
extends through the slot 34 formed in the-top
edge 2T of the lamination 26. The bar 33-is
soldered - or otherwise suitably electrically se-
cured to the strap 30-as at 35. The- strap 307
in conjunction with the bar- 33, thus forms a
single-turn winding for the -transformer which
enables the use of high current density in the
bar 33.

This second embodiment of the- present in-
vention is not quite as effective from the stand-
point of low leakage reactance as-the first form
of the invention, since the single-turn-is not as
closely linked to the- high impedance coil, but
it has the advantage- that the parts of the: cop-
per strap 30:'which lie parallel to the side sur-
faces of the head lamination act as eddy cur-
rent 'shields and, therefore, serve to concentrate
the flux in the record member:

While I have shown several particular em--
podiments 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. A' combined  electromagnetic transducer
head and transformer: comprising a single core
having an-edge:thereof slotted to provide a pair
of confronting poles over which a traveling
magnetic record ‘member is arranged to pass, a-
relatively high impedance winding on said core,
and a relatively low impedance winding on said
core, a portion of said -low impedance winding
lying in said slot and additional portions of said
low ‘impedance winding lying along either side
of - said- poles - thereby providing eddy current
shields which concentrate the flux:in the record
member.

2. A combined: electromagnetic. transducer
head -and transformer comprising a single core
having ‘an edge thereof slotted: to provide a pair
of -confronting poles over which a traveling mag-
netic record ‘member is arranged to pass, a rela~
tively high impedance winding on said core, and’
a single turn winding in the form of a closed loop
about said core, said single turn winding inelud-
ing -an elongated conductor lying in said slot and”
a- C=shape strap having:the ends thereof secured:
to said conductor.

3. A: combined electromagnetic: transducer-
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head and transformer comprising a core of mag-
netic material having a central opening therein
and having an edge thereof slotted to provide
a pair of confronting poles over which a travel-
ing magnetic record member is arranged to pass,
a relatively high impedance winding wound on
said core at a point remote from said slot, a bar
of conducting material seated in said slot and
extending out of either side thereof, and a con-

ducting strap extending through said opening :

in said core and up ot both sides thereof in the
region of said slot, said strap being electrically
connected and secured to said bar.

4. A combined electromagnetic transducer
head and transformer comprising a core of mag-
nefic material having a central opening therein
and having an edge thereof slotted to provide
2 pair of confronting poles over which a traveling
magnetic record member is arranged to pass, a
relatively high impedance winding wound on said
core at a point remote from said slot, a bar of
conducting material seated in said slot and ex-
tending out of either side thereof, and a conduct-
ing strap extending through said opening in said
core and up on both sides thereof in the region
of said slot, said strap being electrically con-
nected and secured to said bar, said strap being
substantially as wide as the width of said open-
ing in said core.

5. A combined electromagnetic transducer
head and transformer comprising a core of mag-
netic material having & central opening therein
and having an edge thereof slotted to provide
a pair of confronting poles over which a traveling

magnetic record member is arranged to pass, a 3

relatively high impedance winding wound on said
core at a point remote from said slot, a bar of
conducting material seated in said slot and ex-
tending out of either side thereof, and a con-
ducting strap extending through said opening in
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said core and up on both sides thereof in the re-
gion of said slot, said strap being electrically
connected and secured to said bar, the ends of
said strap extending beyond the edge over which
the travelling record member passes.

8. A combined -electromagnetic transducer
head and transformer comprising a single core
having a transformer core portion and a trans-
ducer head core portion, said transducer head
portion including a pair of spaced poles with a
non-magnetic gap therebetween, means estab-
lishing a magnetic path between said core por-
tions, a relatively high impedance winding on
said transformer core portion, a metal bar ex-
tending within said gap, and means including
a single turn,  electrically conductive member
about said transformer core portion secured to
said bar and magnetically coupled to said high
impedance winding, said last named means pro-
viding a low impedance path for concentrating
the magnetic field in the vicinity of said sap.

DAVID E. WIEGAND.
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