
1 Magnetic head for use in vertical recording. The invention relates to a
magnetic head for use in vertical recording, comprising: a magnetic pole in
the form of a thin film of a soft magnetic material, a body constituted by
two protective blocks and having a contact surface to mate with a magnetic
recording 5 medium, the magnetic pole being enclosed between the protective
blocks and extending up to the contact surface, at least one of the
protective blocks having a first magnetic portion and a second portion
distinct therefrom, a winding aperture being provided in the first portion
and causing a flux collect part present between the magnetic pole and the
10  winding aperture and a flux return part to be separated, the second
portion extending between the first portion and the contact surface and
constituting a boundary for the winding aperture, and at least a winding
wound around at least the magnetic pole and the flux collect part through
the winding aperture. A magnetic head of this type is known 15 from
European Patent Application EP 0,199,422. In the art of short-wavelength
magnetic recording it is known that vertical recording, that is to say
recording in which the magnetisation in the magnetic layer of the recording
medium is effected 20  in a direction at right angles to the direction of
movement of the recording medium and at right angles to the surface of the
medium, is more favourable than recording in the longitudinal direction in
which, as is assumed to be known, magnetisation is effected in the
direction of movement of the recording medium. A reason for the said effect
is that 25  the demagnetising field within the magnetic layer of the
recording medium increases as the wavelength decreases in the case of
recording in the longitudinal direction, whereas the demagnetising field
decreases in the case of vertical recording. The recording medium may be in
the form of a tape and it may consist of a support on which a soft magnetic
layer 30  and a recording layer are provided. In vertical recording it is
important that the main component of the magnetic field coming from the
magnetic head is   



2 perpendicular to the magnetic recording medium as much as possible. The
said known magnetic head has this property. In the known magnetic head one
of the protective blocks is entirely formed from a non-magnetic material
and the other protective 5  block is composed of two separate sub-blocks, a
first sub-block of which is magnetic and a second is non-magnetic. The
second sub-block extends from the bonding surface between the two
sub-blocks up to the contact surface of the magnetic head. A groove
extending up to the bonding surface and constituting the winding aperture
is provided in the 10  first sub-block. The magnetic pole is provided
against the protective block formed from the non-magnetic material.
Technologically, the known magnetic head has the drawback that expensive
and time-consuming extra polishing steps have to be performed during the
manufacture of the magnetic head. This is due to 15  the fact that one of
the protective blocks is composed of two different materials so that
satisfactory bonding between the sub-blocks of the relevant protective
block can only be ensured if the two sub-blocks, prior to their being
joined at the bonding surface have a very satisfactory flatness and
smoothness. 20            It is to be noted that a magnetic head for
vertical recording is known from British Patent Application GB 2,126,408 in
which each of the protective blocks is composed of a first magnetic
sub-block and a second non-magnetic sub-block secured to the first block.
In addition to the above-mentioned drawback, this known magnetic head has
25  the further drawback that the magnetic pole in the form of a thin film
is provided on one of the composite protective blocks. In fact, it is very
difficult during manufacture of the magnetic head to get a completely
smooth and flat side-face, generally a sawn face, on such a composite
protective block. This is because the polishing process is not 30
necessarily optimized for the different materials of the first and second
sub-blocks so that a step and/or a crack can sometimes be measured in the
surface after the polishing process. This may cause an interrupted pole if
the thin film is provided on such a polished side- 



face. 35            It is an object  of the invention to provide an
improved magnetic head for vertical recording which can be manufactured in
a simpler manner and has a longer durability.    3 To this end the
invention provides a magnetic head for vertical recording of the type
described in the opening paragraph which is characterized in that the
protective block in which the two portions can be distinguished is formed
from one piece and consists up to the 5 contact surface of a ferrite having
a high magnetostriction, the ferrite in the first portion having a high
magnetic permeability and the ferrite in the second portion having a low
magnetic permeability due to internal stresses. Magneto-striction is herein
to be understood to mean the magneto-elastic phenomenon which occurs in
ferromagnetic materials 10  and in which the magnetisation of specimens of
ferromagnetic materials changes when these specimens are subjected to
mechanical stresses. The magnetic head according to the invention can be
manufactured in a considerably simpler way than the known magnetic heads
because each of the separate protective blocks can be manufactured in a 15
simple manner without using bonding techniques. Each protective block is in
fact manufactured entirely from one and the same material. It has been
found that due to mechanical operations such as sawing and polishing
carried out during the manufacture of the magnetic head permanent
mechanical stresses are generated in a thin 20  layer extending along the
contact surface. The invention uses this phenomenon in a surprising manner
by utilising these stresses for creating a non-magnetic zone or at least a
zone with a smaller magnetic permeability of the material which is present.
By using ferrites having a high magnetostriction for protective blocks
which should have a low 25  permeability portion adjoining the contact
surface the said portion is actually formed automatically during the
manufacture of the magnetic head. 



As compared with the magnetic head known from GB 2,126,408 an embodiment of
the magnetic head according to the 30 invention which is characterized in
that the two protective blocks are formed at least substantially
identically has the additional advantage that the thin film constituting
the magnetic pole can be provided on a uniform, stepless substrate surface
during manufacture. In addition the construction as a whole is mechanically
stronger and can resist greater 35  forces, both during manufacture and
during use. A very favourable efficiency can be achieved with an embodiment
of the magnetic head according to the invention which is    4 characterized
in that the winding aperture extends into the second portion. The winding
aperture part'. present in the second portion then functions as an air gap
between the flux collect part and the flux return part of the magnetic
first portion and, as it were, it separates 5  these two parts
magnetically. The winding aperture can be provided in a protective block by
means of laser cutting. After laser cutting the contact surface may be
formed by means of polishing, while also the second portion is formed by
the occurring internal stresses. To ensure that the second 10  portion,
which as stated hereinbefore, has a low permeability, acquires the desired
dimensions during manufacture, the choice of the ferrite used is important.
Very good results in this respect are achievable with NiZn-ferrite; With a
view to wear inevitably occurring during use'of 15  the magnetic head and
to ensure a long life-time of the magnetic head it is desirable that the
said second portion has dimensions perpendicular to the contact surface
which are larger than 10 [err]. For reasons of efficiency these dimensions
will be preferably chosen below 20 [err]. Embodiments of the invention will
now be described in greater detail 20  by way of example with reference to
the accompanying drawing, in which Figure 1 is a perspective elevational
view of a first 



embodiment of  a magnetic head according to the invention and, Figure 2 is
a side view of a second embodiment'of a magnetic head according to the
invention. 25            The magnetic head 1 shown in Figure 1, likewise as
the magnetic head 2 shown in Figure 2, is intended for use in vertical
recording. The magnetic head 1 comprises a magnetic pole 3 and two
protective blocks 5 and 7 enclosing the pole 3. The magnetic pole 3 is in
the form of a thin film of a soft magnetic material having a 30  thickness
of, for example 0.1 to 3 [err]. The film may consist of, for example
permalloy, a sendust alloy or an amorphous magnetic alloy and is provided
on the protective block 5, for example by cathode- sputtering,
vacuum-deposition or ion-plattering. The protective block 5 with the film
present thereon is secured to the protective block 7 by 35  means of a
bonding layer 9. The bonding layer 9 may be formed in various manners. For
example, the bonding layer 9 may comprise an adhesive or a low melting
point glass or one or more metals.    5 The protective block 5 consists of
a non-magnetic material, for example quartz, Si, glass, glass-ceramic
material or [err]. The protective block 7 consists of a ferrite having a
high magnetostriction, preferably an NiZn-ferrite. After joining the two 5
protective blocks 5 and 7 constituting, as it were, one body, they are
provided with a contact surface S by means of mechanical operations such as
polishing, on which contact surface a magnetic recording medium such as a
magnetic tape can be passed. Due to the choice of material and  of the
mechanical 10  operations to form   the contact surface S a region
adjoining the contact surface S is produced in the protective block 7, in
which region the ferrite has only a low magnetic permeability due to
internal stresses. Therefore two portions can be distinguished in the
protective block 7, namely a first portion 7A in which the ferrite has a
high 15  magnetic permeability and a second portion 7B in which the ferrite
has a 



low permeability. The low permeability region has a thickness d which will
generally be between 10 and 20 [err] in practice. The magnetic head 1 has a
coil formed from a number of turns W which is wound around the magnetic
pole 3 and the protective 20 block 5 through a winding aperture 13. The
winding aperture 13 is provided in the protective block 7 by means of
laser-cutting, whilst a flux collect part 7A1 is formed between the
magnetic pole 3 and the winding aperture 13 and a flux return part 7A2 on
the side of the winding aperture 13 remote from the pole 3 is formed in the
first 25 portion of the protective block 7. The winding aperture 13 which
is preferably more or less tapered towards the contact surface S extends
into the second portion 7B. It has been found that a winding aperture
extending into the second portion has a higher efficiency. It has also been
found that the 30 efficiency can be still further improved by optimizing
the shape of the winding aperture, it being important that the winding
aperture has such a shape that a small reluctance is obtained in the path
covered by the magnetic flux from the magnetic pole 3 via the recording
medium to the flux return part 7A2. However, in this connection the
dimensions and the 35 shape of the flux collect part 7A1 are also
important, which flux collect part 7A1 is also preferably tapered to some
extent. As is illustrated in Figure 1, the magnetic head 1 has    6
recesses 15 and 17 which are provided in the contact surface S in order to
adjust the track width of the magnetic head. The track width may
alternatively be adjusted by structuring the pole film 3 by means of a
lithographic process in such a way that a film portion is produced which 5
is narrower than the contact surface S. In that case the track width is of
course formed before the two protective blocks 5 and 7 are bonded together.
The magnetic head 2 of Figure 2 has a magnetic pole 4, a body constituted
by two protective blocks 6 and 8 and having a contact 



10  surface S', and a coil W' consisting of a plurality of turns. Each of
the two protective blocks 6 and 8 consists of one piece of ferrite having a
high magnetostriction such as NiZn-ferrite in which a first and a second
portion are produced due to the mechanical operations carried out to form
the contact surface S'. In the protective blocks 6 and 8 the 15  first
portions 6A and 8A have a high magnetic permeability and the second
portions 6B and 8B, respectively, have a low magnetic permeability due to
internal stresses. Winding apertures 10 and 12 for winding the coil W'
around the pole 4 are provided in the two protective blocks 6 and 8, 20
respectively. The two protective blocks 6 and 8 may be secured together by
means of a bonding layer 14. The invention is of course not limited to the
embodiments shown. Materials different from the above-mentioned
NiZn-ferrite may be alternatively used.    7 CLAIM(S) 1.        A magnetic
head for use in vertical recording, comprising.: - a magnetic pole in the
form of a thin film of a soft magnetic material, 5  - a body constituted by
two protective blocks and having a contact surface to mate with a magnetic
recording medium, the magnetic pole being enclosed between the protective
blocks and extending up to the contact surface, at least one of the
protective blocks having a first magnetic portion and a second portion
distinct therefrom, a winding 10    aperture being provided in the first
portion and causing a flux collect part present between the magnetic pole
and the winding aperture and a flux return part to be separated, the second
portion extending between the first portion and the contact surface and
constituting a boundary for the winding aperture, and 15  - at least a
winding wound around at least the magnetic pole and the 



flux collect part through the winding aperture, characterized in that the
protective block in which the two portions can be distinguished is formed
from one piece and consists up to the contact surface of a ferrite having a
high magnetostriction, the ferrite in the 20 first portion having a high
magnetic permeability and the ferrite in the second portion having a low
magnetic permeability due to internal stresses. 2.        A magnetic head
as claimed in Claim 1, characterized in that the winding aperture extends
into the second portion. 25  3.        A magnetic head as claimed in Claim
1 or 2, characterized in that the said ferrite is an NiZn-ferrite. 4.
A magnetic head as claimed in Claim 1, 2 or 3, characterized in that the
said second portion has dimensions perpendicular to the contact surface
which lie within the range of 30  10 to 60 pm. 5.        A magnetic head as
claimed in Claim 1, characterized in that the two protective blocks are
formed identically.    8 6.       A magnetic head for use in vertical
recording, substantially as herein described with reference to Figure 1 or
Figure 2 of the accompanying drawings. 10 15 20 25 30 35    


