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the specific magnetic recording medium (12) used. In a commonly known
ferrite core, the width of the The present invention relates to a core of a
track is usually defined or determined by a central magnetic head, and a
process of manufacturing the  or middle groove or side grooves formed in
the magnetic head core, and more particularly to a   5  opposed end
portions of the core elements 2, 4 structure of a magnetic head core made
of ferrite  defining the gap 10. The middle groove is located which is easy
to manufacture and high in quality.  in the middle of the contact surface
as viewed in The present invention is also concerned with a    the width
direction perpendicular to the direction of process of manufacturing such
magnetic head      sliding movement of the recording medium, so that cores,
particularly with an advantageous process of  10  two tracks are formed on
both sides of the middle manufacturing a composite magnetic head core
groove. On the other hand, a single track is defined which consists of two
ferrite cores in combination.  by two side grooves which are formed on both
In the art of magnetic heads, a core made of  sides of the track. ferrite
has been known, which generally consists of  Examples of such grooves are
shown in Figs. a pair of ferrite core elements joined together to  16  2(a)
and 2(b), wherein two side grooves 16. 16 are form a structure of
ring-shaped or toric cross sec-  formed in the opposed portions of the core
ele- tion having a centrally located aperture or opening  ments 2, 4 which
are located on both sides of the which facilitates winding of coils around
the core  magnetic gap 10 to define the gap 10. The two elements. More
specifically stated referring to Fig.  side grooves 16, 16 define
therebetween a track 18 1 which shows a common type of magnetic head   20
having a suitable width w as measured perpendicu- core, a pair of generally
C-shaped ferrite core   larly to the direction of sliding movement of a
halves 2, 4 are butted together to form the core  magnetic recording
medium. The two side grooves with a central aperture 6 which serves as a
space  16,. 16 are filled with masses of glass 20 in order to for winding
coils 8 around the core halves 2, 4. in  protect the track 18 and its
vicinities, and prevent this manner, an generally annular or toric magnetic
25  otherwise possible breakage, chipping or similar path (magnetic
circuit) is constituted by the two C-  damage to the comer portions
defining the grooves shaped ferrite core halves 2, 4. in the meantime,  16,
16. the toric magnetic core structure is formed with a   In this type of
ferrite core wherein the grooves magnetic gap 10 at one end portion of the
core.   16, 16 determine the width w of the track 18, the The gap 10 is
formed to extend across the torus of  30  grooves 16, 16 are formed in each
of the opposed the toric magnetic circuit and has a suitable width  end
portions of the elements 2, 4 defining the a. As is well known in the art,
a magnetic tape 12,  magnetic gap 10 over a sufficient length. Further,
magnetic disk or other magnetic recording medium  each of the core elements
2, 4 should be pro- is slidably moved on outer contact surfaces on the
cessed, prior to bonding thereof, to provide two core halves 2, 4 in the
proximity of the magnetic  35  cutouts which eventually form the grooves
16, 16 gap 10 defined by these two halves 2, 4, whereby  when the elements
2, 4 are bonded together. This magnetic recording  (writing) and
reproducing   requires a cutting process to be done in each of (reading)
operations are executed. As indicated   the individual core elements 2, 4,
and needs ac- above, the ends of the core halves 2, 4 at one end  curate
controls of the widths of the cutouts and the of the core define the
magnetic gap 10, while the   40  spacings between the cutouts in each core
element other ends of the core halves 2. 4 are bonded     2, 4, so that the
two halves of the track 18 are together with suitable bonding glass so as
to main-  exactly aligned with each other to provide the pre- tain a
generally annular or toroidal cross sectional  determined width w on both
of the core elements shape of the magnetic core as a whole. in this    2,.
4. manner of bonding of the core elements 2, 4, it is  45  In the above
case wherein the two core ele- inevitable that a very small gap, so called
a rear or  ments 2, 4 are subjected to cutting operations to back gap 14,
is formed between the bonded sur-   form the individual cutouts for the
grooves 16, 16, it faces of the core elements 2, 4.                  is
required to precisely position the two elements in such a ferrite core as
described above, a  2, 4 upon bonding thereof to form an integral core
writing, reading or erasing track or tracks of a   50  structure, such that
the two halves of the track 18 suitable width is/are provided on the
contact sur-  defined by the grooves 16, 16 are accurately face on which a
magnetic recording medium (12) is  aligned with each other. This alignment
is a difficult moved in sliding contact, i.e., on the outer surfaces  and
cumbersome step in the conventional process of the opposed end portions of
the two ferrite core  of manufacturing a known ferrite core. In other
elements 2, 4 in the vicinity of the magnetic gap   55  words, inaccurate
relative positioning of the two 10. The track Is formed so as to extend in
the    core elements 2, 4 results in relative misalignment direction of
movement of the recording medium.    of the two halves of the track 18 at
the interface of The width of the track is selected depending upon  the
core elements 2, 4 as illustrated in Fig. 2(c), 2  
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quality of the ferrite core.  sliding movement of the magnetic recording
me- There is also known a ferrite core as shown in  dium, so that the
recording medium moves in slid- Fig. 2(d). Unlike the above-discussed
ferrite core  ing contact with the tracks 116 for magnetic writing having
the grooves 16, 16, this ferrite core has side  and reading operations. The
width w of the tracks grooves 22, 22 which are cut to extend along the  .5
116 is determined depending upon the specific length of the track 18. These
parallel grooves 22,  kind of the recording medium. In known writing 22,
are formed after the two core elements 2, 4 are  and/or reading head cores
indicated at 106, 108, bonded together. Thus  the grooves 22, 22 define a
110, the width of the track 116 is determined by track 18 having a suitable
width w and a desired  two side grooves 118 which are formed In the length.
However, since the grooves 22, 22 on both  10  opposed end portions of the
core elements 102, sides of the track 18 should have a depth sufficient
.104 on both sides of the magnetic gap 114 such to reach the coil-winding
aperture 6. the uncut  that the grooves 118 are located on both sides of
portions (lands) of the core elements 2, 4 providing  the track 116 to
define the track 116 therebetween, the track 18 and defined by the deep
parallel    i.e., in the middle of the width of the contact grooves 22, 22
tend to have a large height relative  is  surfaces as measured in the
direction perpendicu- to its width. Stated the other way, it is difficult
to  lar to the direction of sliding movement of the form the track 18 as
designed, by cutting such   recording medium. In erasing head cores as in-
deep parallel grooves without breakage or chipping  dicated at 112, a
middle groove (recess) 118 is of the uncut portions. This problem is
aggravated  formed in the middle of the width of contact sur- as the width
w of the track 18 is reduced. While the   20  faces through the opposed end
portions of the core side parallel grooves 22, 22 defining the track 18
elements 102, 104 so that the middle groove 118 are filled with glass 20,
as In the examples of Figs.  defines the two tracks 116 on its both sides.
The 2(a) and 2(b), It is recognized as another drawback  side grooves 118
or the middle groove 118 are/is that the glass 20 in its molten phase will
easily flow  filled with glass 120 to protect the track or tracks down over
the side end surfaces of the core ele-  25  116, and prevent breakage or
chipping of corner ments 2, 4 beyond the longitudinal ends of the
portions of the grooves. In each of the ferrite cores grooves 22 in the
direction along the length of the  106, 108, 110 and 112, a coil-winding
aperture 122 track 18. Thus, the ferrite core of Fig. 2(d) has  is formed
between the core elements 102, 104. various drawbacks in its process of
manufacture.    In the aforementioned composite magnetic A ferrite magnetic
head core as described   30  head cores wherein the middle groove 118 or
side above is used either alone, or as one of two ele-  grooves 118 define
the width w of the track or ments of a composite maganetic head core which
tracks 116. the grooves 118 are formed in both of consists of a pair of
such ferrite cores. Some   the opposed portions of the core elements 102,
examples of a composite core are illustrated in   104, over a relatively
long distance. Further, all of Figs. 3(a) through 3(d). Each of composite
cores  as  the core elements 102, 104 should be processed, shown in Figs.
3(a) and 3(b) is a composite which  prior to bonding thereof, to form
recesses or consists of a ferrite writing head core 106 consist-  cutouts
which eventually form the grooves 118 ing of an integral assembly of a
C-shaped core     when the core elements 102, 104 are bonded to- element
102 and a rectangular core (I-shaped core)  gether. This requires
repetitive cutting operations element 104, and a ferrite reading head core
108   40  on the individual core elements 102, 104, and consisting of
another integral assembly of the same  needs. accurate controls of the
widths of the reces- cores 102, 104. Figs. 3(c) and 3(d) show composite
ses and spacings between the recesses, so that cores each of which is a
composite of a ferrite  the two halves of each track 116 are exactly
writing/reading head core 110 and a ferrite erasing  aligned with each
other to provide the predeter- head core 112, each core 110, 112 consisting
of  45   mined width w on both of the core elements 102, core elements 102,
104 which are similar to the   104. core elements 102, 104 of the ferrite
cores 106,     An examplary process of manufacturing ferrite 108 of Figs.
3(a) and 3(b).                      cores used to form a composite magnetic
head Each of the ferrite cores 106, 108, 110 and 112  core as introduced
above is disclosed in Japanese has a magnetic gap 114 defined by opposed
end   so  Patent Aplication laid open in 1976 under Pubilca- portions of
the core elements 102, 104 which pro-  tion No. 51-96308. This process
comprises the vide contact surfaces on which a magnetic record-  steps of
cutting slant or straight grooves in each of ing medium is moved in sliding
contact. These    a pair of ferrite core elements In the form of blocks;
contact surfaces on the opposed end portions in   meting a glass material
to fill the grooves with the the vicinity of the magnetic gap 114, that is,
the   55  molten glass; finely grinding surfaces of the core outer surfaces
of the opposed end portions on both  elements defining a magnetic gap;
cutting a groove sides of the magnetic gap 114, is formed with a  in -one
of the core elements so as to define a track or tracks 116 which extend in
the direction of  central aperture for winding coils; applying a layer 
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suitable thickness, with a sputtering  another problem that the glass in
its molten phase method, to at least one of the surfaces defining the  will
easily flow down over the opposide side end magnetic gap; assembling the
two core elements in  surfaces of the core elements 102, 104 beyond the
mutually abutting relation; and heating the assem-  longitudinal ends of
the grooves 124. Thus, the bly to bond the two core elements to obtain an
5   ferrite core of Fig. 4 suffer various inconveniences integral ferrite
core structure. Thus, ferrite core  in its process of fabrication. The
above indicated structures are produced. Then, a pair of these core  flow
of the molten glass raises a particuarly serious structures are bonded
together with bonding glass,  problem in the production of a composite core
whereby a desired composite magnetic head core    consisting of a pair of
ferrite cores each consisting is manufactured.
10  of a C-shaped core element 102 and a rectangular Such a known
manufacturing process as de-      core element 104, because the two ferrite
cores scribed above, however, is very much complicated  are butted together
at the side end surfaces of the and  cumbersome. Apparently, the
individual      rectangular core elements 104, 104, and the side grooves or
cutouts formed in the core elements    end surfaces of the C-shaped core
elements 102, should be accurately cut to tight dimensional toler-  15  102
are exposed. That is, the glass lying on the ances. Further, the processed
core elements with  side end surfaces of the core elements 102, 104 the
grooves should be precisely aligned with each  will lead to failures to
obtain satisfactorily high other upon assembling the blocks In mutually
abut-  manufacturing accuracy and good appearance of ting relation. This is
also an extremely troublesome  the product. and difficult step. If the
relative alignment of the   20  EP-A-116451, published 22.8.84 and thus
state core elements is not sufficiently accurate, two   of the art by
virtue of Art. 54(3) EPC. discloses halves of each track 116 are displaced
laterally  prefilling of notches of a core element with a non- from each
other as depicted in Fig. 3(e). This    magnetic material, prior to bonding
a transducing alignment error will reduce the quality of the ferrite  gap.
It also discloses the bonding of a transducing cores, and consequently
results in degrading the   25  gap before filling the notches with
non-magnetic quality of the composite core using the ferrite   material.
Fig. 17 of this EP-A-116451 discloses at cores. In addition, even if the
core elements are  least one groove formed in a side portion of the
accurately aligned with each other, it is further  core elements and having
a bottom portion which necessary to accurately align the two ferrite cores,
is inclined in the direction towards one of the core otherwise the tracks
on one of the ferrite cores are  30  elements. It is however not disclosed
that the depth not aligned with the tracks on the other ferrite core  of
the bottom portion of the groove at the position as shown in Fig. 3(f).
of the gap is greater than the depth of the gap. The Also known in the art
is a ferrite core which Is  process disclosed comprises the steps of
cutting formed with grooves 124 which, unlike the above   notches in
ferrite core material, filling the notches discussed grooves 118, are
formed in parallel with  35  under pressure and removing the excess filling
the track 16 as shown in Fig. 4.                  material. Subsequently,
slices of the core material This ferrite core is produced by bonding two
comprising one notch are cut. ferrite core elements 102, 104 into an
integral as-  The present invention was developed in view of sembly, and
then cutting the grooves 124 in the   the foregoing state of the prior art.
It is accordingly opposed portions of the core elements 102, 104   40  an
object of the invention to provide a magnetic defining magnetic gaps 114,
such that the grooves  head core with improved quality consisting of plural
124 are formed on both sides of and in parallel with  ferrite core elements
bonded together into a gen- the track 116 in order to define the track 116
with a  erally ring-shaped integral core assembly, which Is desired length
and a desired width w. Since these  easy to manufacture, simple In
construction, and grooves 124 should have a depth sufficient to  45  free
of relative positioning of the core elements to reach a central
coil-winding aperture 122, the uncut  establish alignment of two halves of
a track formed portions (lands) of the core elements 102, 104    on the
opposed portions defining a magnetic gap. providing the track 116 and
defined by the deep      It is another object of the invention to provide a
parallel grooves 124 tend to have a relatively large  process of
manufacturing such a magnetic head height relative to its width, as
previously indicated   so  core. in association with the grooves 20 of Fig.
2(d). in  It is a further object of the invention to provide other words,
it Is hard to form the track 116 as  a simple process by which it is
possible to easily intended, without breakage or chipping of the uncut
manufacture a high-qualfty composite magnetic portions during the cutting
of such deep grooves.  head core consisting of two ferrite cores each This
problem is serious when the width w of the   55  consisting of two ferrite
core elements which are track 116 is relatively small.
bonded together into a generally ring-shaped in- 



While the side grooves 124, 124 on both sides  tegral core assembly as
indicated above, wherein It of the track 116 are filled with glass, this
causes  is not necessary to align the core elements of each 4    7
EP 0149 509 B1                    8 [err] core for alignment of two halves
of a track or  According to a further aspect of the invention, tracks on
the opposed end portions of the core    there is provided a process as set
out in claim 9. elements defining a magnetic gap, and wherein the    In
accordance with the process of claim 9, the two ferrite cores are easily
aligned for precise  inclined groove or grooves defining the track or
alignment of the tracks.                      5   tracks is/are cut in each
of the two Integral core The present invention is set out in claim 1.
assemblies which consists of two ferrite core ele- in the magnetic head
core constructed accord-  ments bonded together to form a generally annular
ing to the invention, at least one groove which   magnetic circuit.
Therefore, it is not necessary to determines the width of the track is
formed along  process the individual core elements to form the length of
the track and is Inclined in the direc-  10  cutouts which eventually
define a groove or tion from one of the gap-defining opposed portions
grooves for a track or tracks when the two core toward the other. In other
words, the inclined    elements are bonded together, as practiced in the
groove may be cut in an integral assembly of plural  prior art process.
Stated differently, the instant pro- ferrite core elements in the direction
of sliding  cess allows concurrent cutting of a groove or movement of a
magnetic recording medium, from   15  grooves in both of the first and
second core ele- one of the two ferrite core elements defining the  ments
of the integral core assembly. This concur- magnetic gap, such that the
groove is inclined    rent groove cutting eliminates the conventional
toward the other of the gap-defining ferrite core  need of positioning the
first and second core ele- elements, after the plural ferrite core elements
are  ments for alignment of the track or tracks when the butted and bonded
together Into the Integral as-  20  core elements are bonded together. A
further ad- sembly having an annular magnetic circuit. Thus,  vantage of
the present process stems from the the track of a suitable width is formed
by the    concurrent operations of filling the inclined grooves inclined
groove cut in the core assembly.         with molten glass, and bonding the
two core as- According to one embodiment of the magnetic    semblies by
filling the clearance therebetween with head core of the invention, the
magnetic circuit  25  the molten glass. This concurrence of filling and
consists of two core elements, and magnetic gap is  bonding operations
means automatic completion of defined by and formed between the opposed
por-    the bonding step by executing the step of filling the tions of the
two core elements at first ends thereof.  inclinded grooves, and thus leads
to substantive The two core elements are butted together at the
elimination of one of such two otherwise different other ends thereof so as
to form the coil-winding   30  steps. Thus, the instant process is
simplified. aperture, and bonded together into an integral core   Further,
the first and second Integral core as- assembly.
semblies are butted together at the rectangular Preferably, the plural core
elements are butted  portions of their second core elements upon bond-
together so as to form the generally annular mag-  ing of the two core
assemblies. Hence, the inclined netic circuit, and directly bonded together
at the   35  grooves are open on the side of the second core mutually
abutting surfaces by means of solid-solid  elements which abut on each
other. This arrange- reaction.                                         ment
permits easy alignment of the two core as- Preferably also, there is a
single groove formed  semblies for establishing the intended positional in
the middle of said opposed portions of the two  relation between the tracks
on the two core assem- core elements as viewed in the direction of the   40
blies. Accordingly, otherwise possible misalignment width of the track, the
single groove defining two  of the core assemblies as illustrated in rig.
3(f) is tracks its opposite sides.                        effectively
prevented. In an alternative embodiment, there are two       Furthermore,
the inclined grooves defining the grooves formed on both opposite sides of
a single  tracks on the integral core assemblies do not have middle track.
4s  a large depth over the entire areas of the opposed According to the
invention, there is also pro-  end portions of the core elements providing
the vided a process as set out in claim 6.            contact surfaces for
a magnetic recording medium. According to one embodiment of the process
In other words, the uncut portions serving to pro- of the invention, the
two core elements are two   vide the tracks have a relatively small height
and elongate core blocks of ferrite, respectively, which  so  therefore
suffer from reduced or minimum break- core blocks are bonded together into
an elongate  age or chipping. in addition, the molten glass for integral
ferrite structure, there being a plurality of  filling the inclined grooves
will not flow down over the grooves which are cut in the elongate integral
the side end surfaces of the C-shaped first core ferrite structure at
predetermined intervals along  elements. Thus, the Instant process offers
an effect- 



the length of the elongate integral ferrite structure.  55  five solution
to the conventionally encountered trou- This elongate integral ferrite
structure Is cut in  bles due to such flow of the molten glass in the
parallel planes which are perpendicular to its length  course of production
of the composite ferrite core. and spaced from each other along the length.
In the process of the invention, the first and 5    9                 EP
0149609 B1                      10 [err] core elements are preferably
directly bon-   ded together into an elongate integral composite ded
together by means of solid-solid reaction into  core structure. This
elongate integral composite the core assembly with the generally annular
man-  core structure is cut at spaced parallel planes getic circuit.
which are perpendicular to its length, Suitably, the magnetic gap in the
integral core   5  Embodiments of the present invention are de- assembly is
filled with a glass material before the  scribed below by way of example in
connection inclined groove or grooves are cut.                with the
accompanying drawings in which: In a preferred embodiment of the process,
in      Fig. 1 is an illustration of a magnetic head order to form a
plurality of the magnetic head        arrangement known in the prior art;
cores simultaneously each of the first core ele-  10  Figs. 2(a), 2(b) and
2(d) are perspective views of ments of the first and second integral core
assem-    known magnetic head cores; blies is an elongate ferrite block
having a portion of  Fig. 2(c) is a fragmentary plan view of the cores
C-shaped transverse cross section, and each of        of Figs. 2(a) and
(b), showing misalignment of said second core elements of the first and
second     core elements at the top of the core on which a integral core
assemblies is an elongate ferrite block   is    track is formed; having a
portion of rectangular transverse cross      Figs. 3(a), 3(b), 3(c) and
3(d) are perspective section. The first and second elongate ferrite
views of composite magnetic head cores known blocks of the first integral
core assembly are bon-  in the art; ded together into a first elongate
integral core      Fig. 3(e) is a fragmentary plan view of these assembly,
while the first and second elongate fer-  20  known composite cores,
showing misalignment rite blocks of the second integral core assembly
of core elements at the top of the core on which are bonded together into a
second elongate in-       tracks are formed; tegral core assembly. The
first and second elon-      Fig. 3(f) is a fragmentary plan view of a
compos- gate Integral core assemblies are bonded together    ite core
structure, showing misalignment of into an elongate integral composite core
structure,  25    tracks on two elongate core assemblies; and this elongate
Integral composite core structure   Fg. 4 is a perspective view of a known
elongate is cut at spaced parallel planes which are per-       core
assembly prepared according to a known pendicular to the length of the
elongate integral     method; composite core structure.
Figs. 5(a) and  5(b) are perspective  and In another preferred embodiment
of the pro-  30   elevational views, respectively, showing one em- cess,
the first core elements of the first and second  bodiment of the ferrite
magnetic head core of integral core assemblies are constituted by a first
the invention; ferrite member having a first and a second portion.   Figs.
6(a) and 6(b) are perspective views of of C-shaped section symmetrical with
each other,       different forms of a composite core consisting of and the
second core elements of the first and   35    two cores of the invention;
second integral core assemblies are constituted by    Fig. 7 is a view
illustrating the process of as- a second ferrite member having a first and
a sec-     sembling one form of the core of the invention; ond portion of
rectangular section symmetrical with   Fig. 8 is a view illustrating the
process of manu- each other. The first and second elongate ferrite
facturing the cores of the invention according to members are bonded
together into an integral twin-  40  one preferred embodiment of the
process of the core structure wherein the first C-shaped portion
invention; cooperates with the first rectangular portion to form  Fig. 9 is
a view illustrating one embodiment of a a first generally annular magnetic
circuit, while the  process of the invention for manufacturing an second
C-shaped portion cooperates with the sec-      elongate magnetic head core;
ond rectangular portion to form a second generally  45  Fig. 10 is a view
showing an exemplary process annular magnetic circuit symmetrical with the
first   of the invention for manufacturing composite magnetic circuit. The
integral twin-core structure is  magnetic head cores using two ferrite core
as- cut thereafter into two integral core assemblies      semblies; having
the first and second magnetic circuits, re-    Fig. 11 is an elevational
view corresponding to spectively.                                    so
Fig. 5(b), showing a ferrite core assembly after In one form of this
embodiment, the first and     inclined grooves are cut therein; second
ferrite members are elongate ferrite mem-      Figs. 12(a) and 12(b) are
perspective views cor- 



bers which are bonded together into an elongate      responding to Figs.
6(a) and 6(b), showing dif- integral twincore structure. This elongate
integral  ferent forms of a composite magnetic head core twin-core
structure is cut into two elongate integral  55  produced according to the
process of the inven- core assemblies. Preferably, the two elongate in-
tion; tegral core assemblies may be butted together at      Fig. 13 is a
view illustrating another embodiment the first and second rectangular
portions and bon-    of the process of the invention for producing 6    11
EP 0 149 509 B1                   12 composite magnetic bead cores; and
necessary to form a relatively high land to provide Fig. 14 is a
fragmentary view showing elongate  a track. Therefore, the conventionally
experienced ferrite members of Fig. 13 in their mutually    breakage or
chipping of the track 18 is effectively abutting condition.
eliminated or minimized. In addition, a mass of Referring to Figs. 5(a) and
5(b), there is shown  . 5   glass 20 in the molten phase to fill the
Inclined an example of the ferrite magnetic head core of the  grooves 24
will not flow over the end surface of the invention, wherein a C-shaped
ferrite core element  C-shaped core element 2 (beyond the left ends of 2
and a rectangular ferrite core element 4 are    the grooves, as seen in the
figures). In particular, bonded together into an integral core assembly,
the problem of flow of the glass 20 is more effec- and the core assembly is
subjected to a groove-  to  tively solved in the case where the invention
is cutting operation wherein two inclined grooves 24,  embodied in the form
of a composite magnetic 24 are cut from the side of the rectangular core
head core as depicted in Figs. 6(a) and 6(b). Stated element 4, such that
the bottom of the grooves 24,  in greater detail, a composite ferrite core
of Fig. 6- 24 slant upwardly at a predetermined angle toward  (a) is an
integral core assembly consists of a ferrite the C-shaped core element 2.
As a result of the   15  writing/reading (recording/reproducing) head core
formation or these two inclined grooves 24, 24, a  26, and a ferrite
erasing head core 28, while a track 18 having a desired width w is formed
be-   composite ferrite core of Fig. 6(b) is an Integral tween the grooves
24, 24.                         core assembly consisting of a ferrite
writing head The inclined grooves 24, 24 described above    core 30, and a
ferrite reading head core 32. In are formed with ease after the ferrite
core elements  20  these composite cores, the separate cores 26 and 2, 4
have been bonded together into the integral  28, or 30 and 32 are butted
together at the rectan- core assembly. This eliminates the need of forming
gular core elements (4), such that the Inclined cutouts in each of the
individual core elements 2, 4  grooves 24 in the separate cores are closed
at their before they are bonded together. That is, the in-  ends by the
surfaces of the rectangular core ele- clined grooves 24, 24 are formed
simultaneously  25  ments (4) or aligned with each other to cooperate the
single core assembly of the two elements 2, 4,  to form Vee-shaped grooves,
as shown in Fig. 6(b). whereby the groove-cutting process is remarkably  In
this condition, the bonding of the separate cores simplified. Further, the
concurrent cutting of the  26, 28, and 30, 32 is effected, and the molten
glass two inclined grooves 24, 24 removes the position-  20 is poured into
the grooves 24, or Vee-shaped ing of the core elements 2, 4 to establish
alignment  30  grooves defined by the grooves 24. Accordingly, of two
halves of the track 18 on the originally   the sidewise leakage or flow of
the glass 20 is separate core elements 2, 4. Accordingly, the pos-    .
substantially eliminated. sibility of such a misalignment trouble as shown
In  In the present Invention as illustrated so far, the Fig. 2(c) is
totally removed, whereby the quality of  ferrite core assembly which
consists of plural core the ferrite core is stabilized.              35
elements and in which the inclined grooves 24 are In the present Invention,
the angle of inclination  formed, is obtained by bonding the core elements
of the inclined grooves 24, 24 is properly deter-  with suitable bonding
glass as used n a conven- mined depending upon the depth d of the magnetic
tional manufacturing process, and thereby forming gap, thickness of the
core element 4 (2) in the   an integral ring-shaped structure having an
annular direction of the width w, etc. In the illustrated   40  mangentic
circuit. However, it is possible to form example of Figs. 5(a) and 5(b)
consisting of a    such an integral ring-shaped structure by directly
combination of the C-shaped and rectangular core  bonding the core elements
by means of solid-solid elements 2, 4, It Is preferred that the grooves 24,
reaction or solid-phase reaction at the abutting sur- 24 be cut in the
direction from the rectangular core  faces of the core elements. element 4
toward the C-shaped core element 2,  45     For example, two core elements
2, 4 made of such that the depth D of the grooves 24 as mea-   ferrite are
butted together to form a generally ring- sured at the position of the
magnetic gap 10 is   shaped strcuture with a generally annular magnetic
greater than the depth d of the magnetic gap 10.  path (magnetic circuit),
as shown In Fig. 7. Then, The reason for this lies in that the grooves 24
the abutting portions (surfaces) 34 of the two core having the depth D
smaller than the depth d do not  so  elements 2, 4 are directly bonded
together by 



substantiate a stock removal of the core elements  means of solid-solid
reaction. As a result, an ring- sufficient to define the effective width w
of the track  shaped integral assembly 36 as shown on the 18 at the
magnetic gap 10.                        right-hand side of Fig. 7 is
obtained with substan- in the ferrite magnetic head core wherein the
tially no interface boundary (34) present between track width is determined
by the inclined grooves  55  the two core elements. In this integral core
assem- 24, no deep grooves are cut over the entire length  bly 36, a
magnetic gap 10 Is formed between of the contact surface with which a
magnetic re-  opposed surfaces of the two core elements at one cording
medium slidably contacts. That is, it is not  end of the assembly 36, while
the two elements 7    13                 EP0 149509 B1
14 [err] a centrally located void or opening serving  brated oxygen partial
pressure, so that the prop- as a coil-winding aperture 6 for facilitating
winding  ertles of the ferrite are not deteriorated by heat. of coils.
Subsequently, molten glass 10 is caused      While the above illustrated
specific examples to fill the magnetic gap 10 for protective purpose.  are
associated with the production of a single fer- The two ferrite core
elements 2, 4 are butted   5   rite core from the core elements 2, 4, it is
appre- and bonded together through solid-solid reaction,   ciated and
advantageous, from the standpoint of preferably in the following manner. At
first, a ferrite-  production efficiency, to manufacture the ferrite
dissolving acid such as hydrochloric acid, nitric   cores of the invention
in the manner which will be acid or sulfuric acid is applied to the
mutually    described below referring to Fig. 8. abutting surfaces of the
elements. Then, the core  10  To begin with, two elongate planar workpieces
elements 2, 4 are butted together and heated for a  of ferrite are prepared
as starting materials. These suitable period of time at an elevated
temperature,  workplaces are processed to prepare an elongate preferably
not lower than about [err] in an at-   block (bar) 42 of C-shaped cross
section, and an mosphere whose oxygen partial pressure is equal,
elongate block (bar) 44 of rectangular cross sec- to that of the ferrite,
i.e., in the atmosphere having   15  tion. Successively, these elongate
blocks 42, 44 an equilibrated oxygen partial pressure. The ap-    are
butted together so that a magnetic gap 10 is plication of the
ferrite-dissolving acid to the abut-  formed between opposed end portions
of the ting surfaces is intended to form salts of the ferrite  blocks 42,
44 at one end of the assembly. Then, component such as iron nitrate,
manganese nitrate  the two blocks 42, 44 are bonded together into an and
zinc nitrate, which serve to secure the core   20  elongate integral
ferrite structure 40 of generally elements 2, 4 relative to each other, and
which are  ring-shaped cross section. In the next step, the decomposed into
oxides upon subsequent heat ap-    integral structure 40 is subjected to a
process of plication. These oxides function to acclerate the  forming
plural Inclined grooves 24 from one of the solid-solid or solid-phase
reaction of the core ele-  two blocks (from the rectangular block 44 in
this ments 2, 4, which results in the bonding of the two   26  example), so
that the inclined grooves 24 are even- elements. in place of the above
indicated acids, It  ly spaced from each other by a predetermined is
possible to use a solution of inorganic salt in-  distance along the length
of the elongate integral cluding a ferrite component, which solution pro-
structure 40. As a result, a plurality of tracks 18 duces almost the same
effects and results as the    defined by the inclined grooves 24 are formed
in above indicated acids, upon abutting bonding of  30  spaced-apart
relation with each other In the longitu- the two core elements 2, 4.
dinal direction of the elongate integral structure 40. The integral core
assembly 36 thus prepared         The thus obtained elongate integral
ferrite through abutting bonding by means of solid-solid,   structure 40
with the grooves 24 is cut in parallel reaction has a substantially
Integrated structure   planes which are spaced from each other along the
without a hetero-phase at the abutting portions   35  length of the
structure 40 and perpendicular to the (34). The solid-solid reaction
bonding of the core  length, whereby plural ferrite cores of the same
elements permits substantial elimination of a rear  dimensions are
produced. As described in greater gap or back gap (Indicated at 14 in Fig.
3) which is  detail, it is possible to bond two elongate ferrite inevitably
present between the abutting portions    structures 40 to form an elongate
composite struc- (34) if bonded together with bonding glass as prac-  40
ture, which is cut In the same manner as indicated ticed in the prior art.
Accordingly, the magnetic   above. In this instance, plural composite
ferrite circuit is made substantially free from magnetic    cores are
obtained. The cutting operation may be resistance due to the existence of
such a rear gap.  performed either before or after the inclined Thus, the
present invention provides an effective   grooves 24 are filled with
protective glass. measure to improvements in sensitivity and S/N   45
Further, a ferrite core of the invention having ratio of the magnetic head.
an annular magnetic path (circuit) may consists of While it is possible to
bond the ferrite core   three or more ferrite  core elements, rather than a
elements 2, 4 with glass, it is preferred that the  pair of core elements
used in the Illustrated em- 



temperature at which such bonding glass becomes     bodiments. Of course,
it is possible to change the into a molten state be higher than the melting
50  shape of the individual ferrite core elements used temperatures of
glass 38, 20 which are used in the  in combination to constitute a ferrite
core of the subsequent steps to fill the magnetic gap 10 and    invention.
the inclined grooves 24, respectively.                 As described
hitherto, the instant magnetic Since the ferrite core elements are heated
head core which is an integral core assembly of when the glass is melted by
heating, usually to a   55  two or more ferrite core elements which are
bon- temperature within a range of [err] the heat-  ded together so as to
provide a generally annular ing should be conducted in an atmosphere which
is   or toric magnetic circuit, is provided with a track neutral to the
ferrite, or in an atmosphere of equill-  defined by at least one groove
which is formed In    15                EP 0149 509 B1
16 [err] integral core assembly so as to be inclined  blade. While the
C-shaped, first core element 130 from one of the two core elements defining
a      is subjected to a process of forming the gap- magnetic gap, toward
the other. Hence, the core is  defining surface 127, the rectangular second
core easy to manufacture, simple in construction, sub-  element 132 may be
ground or chemically etched ject to minimum breakage or chipping of the
track  5  to provide a gap-defining surface. In short, the and its
vicinities, and free from relative miaslign-  magnetic gap 138 is defined
by and formed be- ment of the core elements which cause misalign-   tween a
pair of opposed portions of the first and ment between the two halves of
the track, thereby  second core elements 130, 132 at their one end,
assuring significant improvement in quality, and  while another pair of
opposed portions at the other Increased consistency In quality between the
In-  10  end of the elements 130, 132 have the mutually dividual magnetic
head cores.                     abutting surfaces 136 which are bonded
together Referring next to Figs. 9-12, a process of man-  so as to form the
elongate integral ferrite core ufacturing a composite magnetic head core
will be  assembly 140 of generally ring-shaped transverse described in
detail.                              cross section. At first, it is noted
that ferrite core elements  15  In this process of the invention, a
suitable used to form core assemblies according to the     bonding glass
may be used, according to a known invention are made of ferrite materials
such as Mn-  method, to bond the first and second ferrite core Zn ferrite
and Ni-Zn ferrite, which are selected  elements 130, 132 to prepare the
integral ferrite depending upon the specific applications of the   core
assembly 140 with a generally annular mag- core assemblies (composite
ferrite cores). As a   20  netic circuit. However, it is advantageous to
Induce rule, the core elements of a core assembly are    solid-solid
reaction at the boundary interface, i.e., made of the same ferrite
materials. Further, the  at the mutually abutting surfaces 136 of the first
crystal structure of ferrite of the core elements may  and second core
elements 130, 132 to directly be a single crystal or a polycrystal, or a
composite  bond these elements together into the ring-shaped of a single
crystal and a polycrystal. It is possible  25  assembly 140. This direct
bonding by means of that the core of the invention be made from ferrite
solid-solid reaction or solid-phase reaction at the core elements of
mutually different crystal struc-  abutting surfaces (136) permits the core
assembly tures in combination.                              140 to have a
substantially continuous structure In this embodiment, a ferrite block of
C-shaped  without a hetero-phase at the boundary Interface cross section,
i.e., a first core element 130, and a   30  between the first and second
core elements 130, ferrite block of rectangular cross section, i.e., a
132. second core element 132, are first butted together    The two ferrite
core elements 130, 132 are so as to close the C-shaped opening of the first
butted and bonded together through solid-solid re- core element 130 with
the flat surface of the sec-  action, preferably in the following manner.
At first, a ond core element 132 and thereby define a coil-  35
ferrite-dissolving acid such as hydrochloric acid, winding aperture 34
between the first and second  nitric acid or sulfuric acid is applied to
the mutually core elements 130, 132, as illustrated in Fig. 9.  abutting
surfaces of the elements. Then, the core Mutually abutting surfaces
(portions) 136 of the two  elements 130, 132 are butted together and heated
core elements 130, 132 are then bonded together   for a suitable time at an
elevated temperature, to form an annular magnetic path (circuit). In the
40  preferably not lower than about [err] in an at- meantime, a magnetic
gap 138 having a predeter-   mosphere whose oxygen partial pressure is
equal mined width a is defined between opposed end      to that of the
ferrite, i.e., in the atmosphere having portions of the core elements 130,
132 at their one  an equilibrated oxygen partial pressure. The ap- end,
such that the magnetic gap 138 is formed     plication of the
ferrite-dissolving acid to the abut- transversely across the annulus of the
magnetic  45  ting surfaces is intended to form salts of the ferrite
circuit. Thus, an intended elongate ferrite core as-  component such as
iron nitrate, manganese nitrate sembly 140 is prepared.
and zinc nitrate, which serve to secure the core 



The first core element 130 of C-shaped cross   elements 30, 32 relative to
each other, and which section is prepared by cutting a groove 128 and  are
decomposed into oxides upon subsequent heat then forming a gap-defining
surface 127, in or on   50  application. These oxides function to acclerate
the an elongate rectangular ferrite block 126, as shown  solid-solid or
solid-phase reaction of the core ele- in the figure. The groove 128 is cut
along the    ments 130, 132 which results in the bonding of the length of
the block 126 to define the coil-winding  two elements. The above indicated
acids may be aperture 134 in cooperation with the second core  replaced by
a solution of inorganic salt including a element 132. The gap-defining
surface 127 is  55  ferrite component, which solution produces almost
formed by removing stock from the ferrite block   the same effects and
results as the above indicated 126 to a suitable depth [err] for example by
chemical  acids, upon abutting bonding of the two core ele- etching with an
acid, or by grinding with a diamond  ments 130,132. 9    17
EP0149509B1                       18 N In the integral ferrite core
assembly 140 which  parallel with each other, such that the grooves 146 is
prepared by directly bonding the first and sec-  are evenly spaced from
each other at predeter- ond core elements 130, 132 by means of solid-
mined intervals (equal to the width of tracks 150 solid reaction, there is
found no hetero phase at the  which will be described) in the direction
along the boundary interface (136), that is, each one of the   5   length
of the assembly 140, as shown in Fig. 10. core elements is a substantially
integral part of  the  The grooves 146 are cut In a corner portion of the
other. Unlike the bonding of the core elements 130,  assembly 140 in the
vicinity of the magnetic gap 132 with bonding glass, the direct solid-solid
reac-  138, more precisely, in the opposed portions of the tion bonding
thereof permits substantial elimination  core elements 130, 132 that define
the magnetic of a rear or back gap which is inevitably present  10  gap 138
and provide contact surfaces 148 on between the rear opposed portions of
the core     which a magnetic recording medium is moved In elements 130,
132 if bonded together with glass.  sliding contact. More specifically
stated, the Accordingly, the magnetic circuit Is made substan-  grooves 146
are formed in the direction from the tially free from magnetic resistance
due to the   portion of the rectangular second core element 132 existence
of such a rear gap. Thus, the sensitivity  is  on one side of the magnetic
gap 138 toward the and S/N ratio of the magnetic head are improved.
portion of the C-shaped first core element 130 on In the case where the
ferrite core elements    the other side of the magnetic gap 138, so that
the 130, 132 are bonded directly by means of solid-   bottom of the
inclined grooves 146 is inclined with solid reaction, the gap-defining
surface 127 must  its depth decreasing toward the first core element be
subjected to a stock removal to a depth [err] as  20  130. Each of the
inclined grooves 146 is open at previously stated, before the two core
elements are  one end thereof in the side end surface of the assembled in
abutting relation.                   second core element 132, and at the
other end in When the ferrite core elements 130, 132 are    the top surface
of the first core element 130, i.e., in bonded with glass as previously
indicated, a spacer  the contact surface 148. of an appropriate thickness
[err] Is formed, as with a   25  The Inclined grooves 146 cut in the corner
sputtering method, on the gap-defining surface 127  portion of the ferrite
core assembly 140 in the on the C-shaped first or rectangular second core
vinicity of the magnetic gap 138, serve to define element 130 or 132, and
then the two core ele-    the parallel tracks 150 which extend over a
suitable ments are bonded together with suitable glass such  distance
between the first and second core ele- that the magnetic gap 110 of a width
[err] is formed   30  ments 130, 132. As is apparent from the above between
the gap-defining surfaces 127 of the two  description, each of the inclined
grooves 146 is cut core elements. The magnetic gap 110 is filled with  at
one time in both of the opposed portions of the glass, as described later,
after the core elements  two core elements 130, 132 of the integral core
130, 132 are bonded with glass. Since the glass   assembly 140, there
arises no problem of misalign- bonding the two core elements is heated when
35  ment between the two halves of the tracks 150 on later described
inclined grooves for defining tracks  the respective core elements 130.
132. are filled with glass, the temperature at which the   It is noted that
the depth D of each inclined bonding glass becomes Into a molten state
should  groove 146 at the position of the magnetic gap 138 preferably be
higher than the melting temperature  should be greater than the depth d of
the magnetic of the glass used to fill the inclined grooves.  40  gap 138,
as shown in Fig. 11. The reason for this As the ferrite core elements 130,
132 are heat-  lies in theat the grooves 124 having the depth D ed when the
glass is melted usually at a tempera-  smaller than the depth d do not
substantiate a ture of [err] the heating should be conducted  stock removal
of the core elements sufficient to in an atmosphere which is neutral to the
ferrite  determine the effective width w of the track 150 at 



material, or in an atmosphere of equilibrated oxy-  45  the magnetic gap
138. The angle of inclination of gen partial pressure, so that the
properties of the  the inclined grooves 146 is suitably selected de-
ferrite will not be deteriorated by heat.         pending upon the depth d
of the magnetic gap 138, In the next step, a glass rod 142 Is inserted
thickness of the second  core element 132 into the coil-winding aperture
134 in the elongate  (thickness of the magnetic circuit), etc. integral
ferrite core assembly 140 in order to fill the   60  According to the
instant process, an intended magnetic gap 138. The glass rod 142 is located
composite magnetic head core is produced by above the magnetic gap 138, and
then heated so    using the two ferrite core assemblies 140 which are that
the magnetic gap 138 is filled with molten    provided with the inclined
grooves 146. In more glass to protect the gap during the subsequent
detail, the two ferrite core assemblies 140 having a steps of manufacture
and during the service of the  55  predetermined pattern of the inclined
grooves 146, product.                                          i.e.,
pattern of tracks 150, are butted together so Successively, inclined
grooves 146 are formed-  that the rectangular second core elements 132 face
in the thus prepared ferrite core assembly 140, in  each other with a
suitable clearance 152 there- 10    19                EP0149509B1
20 between. This clearance 152 between the two core   158. assemblies 140
is left to accommodate a layer of     While the process of the invention
has been bonding glass, and usually held within a range of  described in
detail referring to the specific exam- about 10-500 microns. When the two
core assem-    pies of Figs. 9 and 10, it is more advantageous to blies 140
are butted together, they are positioned  .5  simultaneously prepare two
elongate ferrite core such that the inclined grooves 146 in one assembly
assemblies in the manner as illustrated in Fig. 13. 140 are held in a
predetermined positional relation  In the figure, numerals 170, 172
designate rec- with those in the other assembly 140. In the em-  tangular
plates of ferrite having dimensions suffi- bodiment of Fig. 10, the grooves
146 and con-     cient to provide two C-shaped portions, and cor- sequently
the tracks 150 of the two core assem-   10  responding two rectangular
portions, respectively. blies 140 are completely aligned, so that
individual  Two parallel grooves 174 for defining coil-winding composite
cores obtained from the assembly of the  apertures are cut in one of the
opposite surfaces of two core assemblies 140 take the form of a com-  the
ferrite plate 170 along the length, in symmetric posite core 158
illustrated in Fig. 12(a). Alternative-  relation with each other, whereby
a first ferrite ly, the two core assemblies 140 may be assembled   15
member 178 having two symmetric C-shaped por- so as to obtain a composite
core 168 consisting of  tions 176 is prepared. a ferrite writing/reading
head core 164 and a ferrite  In the meantime, two partition grooves 182 are
errasing head core 166 as shown in Fig. 12(b). In  cut in a middle portion
of the other ferrite plate 172 this Instance, the inclined grooves 146 of
the eras-  so as to define a central protrusion 180 there- ing head core
166 are disposed in a zigzag fashion   20  between. Further, two auxiliary
recesses 184 are with respect to the inclined grooves 146 of the  formed
parallel to the partition grooves 182. The writing/reading core 164.
partition grooves 182 and the auxiliary recesses After the two ferrite core
assemblies 140, 140  184 cooperate to define two parallel protrusions are
butted together as described above, a block of  186, which are subjected to
a stock-removing pro- glass 154 is placed over the inclined grooves 146,
25  cess to remove a predetermined amount ([err]) of and heated and melted
so that the molten glass    stock necessary to define a magnetic gap. These
154 is poured into the grooves 146 and further into  protrusions 186 serve
as gap-defining surfaces. the clearance 152 between the two core assem-
Thus, a second ferrite member 190 is formed with blies 140, 140. Thus, the
bonding of the two core  two rectangular portions 188 corresponding to the
assemblies Is achieved concurrently with the filling  30  C-shaped portions
176. of the grooves 146 with the glass.                   The two ferrite
members 178 and 190 are Thus, an elongate composite core structure
butted together as shown in Fig. 14, such that the 156 is prepared by
bonding of the two core assem-  central protrusion 180 of the second
ferrite member blies 140, 140. The elongage structure 156 is cut  190 abuts
on the first ferrite member 178, whereby with a suitable means such as a
diamond cutter, in  35  magnetic gaps equal to the stock removal i are
parallel planes which are perpendicular to, and  formed between the first
ferrite member 178 and spaced from each other along, the length of the  the
protrusions (gap-defining surfaces) 186 adja- structure 156, as needed.
More particularly, the  cent to the partition grooves 182. The two ferrite
elongate structure 156 is cut into plural composite  members 178, 190 in
abutting constact with each magnetic head cores 158 each of which includes
at  40  other are then bonded together, preferably by least one track 150
for magnetic association with a  means of solid-solid reaction of the
mutually abut- magnetic recording medium. The composite core    ting
portions under heat. In this manner, an elon- 



158 shown in Fig. 10 is a combination of a writing  gate integral twin-core
assembly 190 is prepared, core head 160 and a reading head core 162.
which includes two symmetrical magnetic circuits. The contact surfaces 148
of the composite  45  The magnetic gaps in this twin-core assembly 190 core
158 in which the magnetic gaps 138 are       are filled with glass 194.
formed, in other words, the top surface of the       Subsequently, the
twin-core assembly 190 with composite core 158, is finished as illustrated
In Fig.  the magnetic gaps filled with the glass 194 is cut 12(a), to a
desired profile, usually to a convex    into two halves along the central
protrusion 180. shape of a suitabale curvature, for effective and   50
These two haves correspond to the ferrite core smooth sliding contact with
the recording medium.  assemblies 140, 140 of Fig. 10. These core assem- An
alternative form of a composite magnetic head  blies 140, 140 are then
subjected to a step of core produced according to the invention is in-
cutting inclined grooves 196 in the previously de- dicated at 168 in Fig.
12(b). This composite core  scribed manner, and bonded together into an
elon- 168 is a combination of the writing/reading head   55  gate composite
core structure 198 as shown in Fig. core 164 and the erasing head core 166
as pre-    13. viously indicated  The composite core 168 is pro-   In the
thus prepared composite core structure duced in the same manner as the
composite core    198, the inclined grooves 196 in one of the core    21
EP 0149 509 B1                     22 assembly 140 are disposed in a
staggered relation       as viewed in the width direction of the track or
with respect to those in the other core assembly       tracks, said single
groove defining two tracks 140, so that each of composite magnetic head
on its opposite sides. cores to be obtained from the composite core
structure 198 consists of a writing/reading head    5   5. A magnetic head
core according to any one of core and an erasing head core, as shown in
Fig.         claims 1 to 3 having two said grooves (24) 12(b). These
composite magnetic head cores are         respectively on opposite sides of
a single mid- finally produced by cutting the elongate composite      die
track. core structure 190 in parallel planes perpendicular to its length.
10  6. A process of manufacturing a magnetic head As described above, the
instant process of Fig.     core of generally ring-shaped structure
consist- 13 permits simultaneous preparation of the two         ing of two
core elements (2,4) of ferrite, having elongate ferrite core assemblies
140,140 which are      a coil-winding aperture (6) and forming a gen-
bonded together into the elongate composite core        erally annular
magnetic circuit, there being. a structure 198. which in turn is cut into
the intended   15  magnetic gap (10) formed transversely across composite
magnetic head cores.                          the annulus of the magnetic
circuit, and at least one track (18) of suitable width for sliding Claims
contact with a magnetic recording medium de- fined by at least one groove
(24) formed In 1. A magnetic head core of generally ring-shaped   20
opposed end portions of said two core ele- structure consisting of a
plurality of core ele-    ments which define the magnetic gap, wherein
ments of ferrite (2,4) having a coil-winding ap-    the process comprises
the steps of- erture (6) and forming a generally annular
bonding said two core elements (2,4) into magnetic circuit, wherein a
magnetic gap (10)       a generally ring-shaped integral assembly hav- of a
predetermined width (w) and predeter-  25      ing said generally annular
magnetic circuit and mined depth (d) is formed transversely across
forming said groove or grooves (24) in said the annulus of' the magnetic
circuit, and           generally ring-shaped integral assembly such wherein
at least one track (18) of a suitable       that the bottom of the or each
groove is in- width for sliding contact with a magnetic re-       clined
from one of said opposed portions to- cording medium  is defined by at
least one   30     ward the other and such that a depth (D) of the groove
(24) which is formed in opposed por-         or each groove (24) at the
position of said tions of the core elements (2,4) defining the
magnetic gap (10) is greater than the depth (d) magnetic gap (10). the
bottom of said groove        of said magnetic gap. or grooves (24) being
inclined in the direction from one of said opposed portions toward the  35
7. A process according to claim 6, wherein a other and its depth (0) at the
position of said     single said groove (24) of the head core is magnetic
gap being greater than the depth (d)       formed in the middle of said
opposed portions of said magnetic gap.                               as
viewed in the width direction of the said track or tracks, said single
groove defining two 2. A magnetic head core according to claim 1,  40
tracks on its opposite sides. wherein said magnetic circuit consists of two



said core elements (2,4), said magnetic gap     8. A process according to
claim 6. wherein two (10) being defined by and formed between the
said grooves (24) of the head core are formed opposed portions of said two
core elements at       on both sides of a single central track. first ends
thereof, the two core elements being   45 butted together at the other ends
thereof so as  9. A process according to any one of claims 6 to to form
said coil-winding aperture and bonded       8 wherein a plurality of
magnetic head cores together into an integral core assembly.            are
formed simultaneously, said two core ele- ments  are  two  elongate  core
blocks 3. A magnetic head core according to claim 1 or   50    (42,44;
130,132;178,190) of ferrite which are claim  2, wherein said plural core
elements         bonded together into an elongate Integral fer- (2,4) are
directly bonded together at mutually      rite structure (140), and a
plurality of said abutting surfaces by means of solid-solid reac-
grooves (146;196) are cut transversely in said tion.
elongate integral ferrite structure at predeter- 55      mined  intervals
along the length thereof, 4. A magnetic head core according to any one of
whereafter said elongate integral ferrite struc- claims 1 to 3 having a
single said groove (24)      ture is cut at parallel transverse planes
spaced formed in the middle of said opposed portions       along its
length. 12    21                 EP 0 149 509 B1                   22
assembly 140 are disposed in a staggered relation      as viewed in the
width direction of the track or with respect to those in the other core
assembly       tracks, said single groove defining two tracks 140, so that
each of composite magnetic head           on its opposite sides. cores to
be obtained from the composite core structure 198 consists of  a
writing/reading head   5   5. A magnetic head core according to any one of
core and an erasing head core, as shown in Fig.        claims 1 to 3 having
two said grooves (24) 12(b). These composite magnetic head cores are
respectively on opposite sides of a single mid- finally produced by cutting
the elongate composite    die track. core structure 190 in parallel planes
perpendicular to its length.                                10  6. A
process of manufacturing a magnetic head As described above, the instant
process of Fig.     core of generally ring-shaped structure consist- 13
permits simultaneous preparation of the two         ing of two core
elements (2,4) of ferrite, having elongate ferrite core assemblies 140, 140
which are    a coil-winding aperture (6) and forming a gen- bonded together
into the elongate composite core       erally annular magnetic circuit,
there being a structure 198, which In turn is cut into the intended   15
magnetic gap (10) formed transversely across composite magnetic head cores.
the annulus of the magnetic circuit, and at least one track (18) of
suitable width for sliding Claims
contact with a magnetic recording medium de- fined by at least one groove
(24) formed In 1. A magnetic head core of generally ring-shaped   20
opposed end portions of said two core ele- structure consisting of a
plurality of core ele-   ments which define the magnetic gap, wherein ments
of ferrite (2,4) having a coil-winding ap-   the process comprises the
steps of- erture (6) and forming a generally annular             bonding
said two core elements (2,4) into magnetic circuit, wherein a magnetic gap
(10)      a generally ring-shaped integral assembly hav- of a predetermined
width (w) and predeter-  25     ing said generally annular magnetic
circuit: and mined depth (d) is formed transversely across         forming
said groove or grooves (24) in said the annulus of the magnetic circuit,
and           generally ring-shaped integral assembly such wherein at least
one track (18) of a suitable      that the bottom of the or each groove is
in- width for sliding contact with a magnetic re-      clined from one of
said opposed portions to- cording medium is defined by at least one   30
ward the other and such that a depth (D) of the groove (24) which Is formed
in opposed por-        or each groove (24) at the position of said tions of
the core elements (2,4) defining the      magnetic gap (10) is greater than
the depth (d) magnetic gap (10), the bottom of said groove       of said
magnetic gap. or grooves (24) being inclined in the direction from one of
said opposed portions toward the  .35  7. A process according to claim 6,
wherein a other and its depth (D) at the position of said    single said
groove (24) of the head core is magnetic gap being greater than the depth
(d)      formed in the middle of said opposed portions of said magnetic
gap.                              as viewed In the width direction of the
said track or tracks, said single groove defining two 



2. A magnetic head core according to claim 1,  40      tracks on its
opposite sides. wherein said magnetic circuit consists of two said core
elements (2,4), said magnetic gap     8. A process according to claim 6,
wherein two (10) being defined by and formed between the       said grooves
(24) of the head core are formed opposed portions of said two core elements
at      on both sides of a single central track. first ends thereof, the
two core elements being   45 butted together at the other ends thereof so
as  9. A process according to any one of claims 6 to to form said
coil-winding aperture and bonded      8 wherein a plurality of magnetic
head cores together into an integral core assembly.           are formed
simultaneously, said two core ele- ments are two elongate core blocks 3  A
magnetic head core according to claim i or  50    (42,44;130,132;178,190)
of ferrite which are claim 2, wherein said plural core elements
bonded together into an elongate Integral fer- (2,4) are directly bonded
together at mutually     rite structure (140), and a plurality of said
abutting surfaces by means of solid-solid reac-    grooves (146;196) are
cut transversely in said tion.
elongate integral ferrite structure at predeter- 55     mined intervals
along the length thereof, 4. A magnetic head core according to any one of
whereafter said elongate integral ferrite struc- claims 1 to 3 having a
single said groove (24)     ture Is cut at parallel transverse planes
spaced formed in the middle of said opposed portions      along its length.
12    ,-4O, A process of manufacturing a composite mag-          netic head
core. netic head core, which comprises the steps of: (a) butting and
bonding together a first core  11. A process according to claim 10 wherein
said element (130;178) of ferrite having a portion    first   and    second
core   elements of C-shaped section, and a second core   5       (128,130;
178,190) are directly bonded together element (132;190) of ferrite having a
portion    by means of solid-solid reaction into the core of rectangular
section, so as to close the       assembly with the generally annular
magnetic recess (1 28;174) of the C-shaped section by     circuit. the
rectangular section, and thereby forming a first integral core assembly
with a gen-  10  12. A process according to claim 11, wherein said erally
annular magnetic circuit which has a      magnetic gap in the integral core
assembly is coil-winding aperture (134) defined by and       filled with a
glass material before said inclined between the first and second core
elements       groove or grooves are cut and a magnetic gap (138) of a
predeter- mined width (w) and a predetermined depth  is  13 A process
according to claim 10, wherein, in (d) defined by opposed end portions of
the       order to form a plurality of magnetic head first and second core
elements at one end        cores simultaneously, each of said first core of
the first integral core assembly and          elements (130) of the first
and second integral formed transversely across the annulus of        core
assemblies is an elongate ferrite block the magnetic circuit, said opposed
end por-  20  having a portion of C-shaped transverse cross- tions
providing contact surfaces on which a      section, and each of said second
core ele- magnetic recording medium  is moved in           ments (132) of
the first and second integral sliding contact,
core assemblies is an elongate ferrite block (b) cutting at least one
inclined groove         having a portion of rectangular transverse (146;
196) in the opposed end portions of  25     cross-section, said first and
second elongate the first and second core elements to define     ferrite
blocks of the first integral core assembly the width of at least one track
for sliding      being bonded together into a first elongate contact with
said magnetic recording me-         integral core assembly (140), said
first and dium, said at least one inclined groove be-      second elongate
ferrite blocks of the second ing formed in the direction from one of said
30  integral core assembly being bonded together opposed portions which
corresponds to the        into a second elongate integral core assembly
second core element, toward the other cor-       (140), said first and
second elongate Integral responding to the first core element, such
core assemblies being bonded together into an that the bottom of the
inclined groove is        elongate integral composite core structure
inclined with its depth decreasing toward  35    (156) which is thereafter
cut at spaced parallel the first core element and such that a depth
planes which are perpendicular to the length of (D) of the inclined groove
at the position of    said elongate integral composite core struc- said
magnetic gap is greater than the depth      ture. 



of the magnetic gap; (c) preparing a second integral core assem-   40  14.
A process according to claim 10, wherein said bly with at least one
inclined groove            first core elements of the first and second
(146;196) by the above steps (a) and (b),       integral core assemblies
are constituted by a and butting together the first and second        first
ferrite member (178) having a first and a integral core assemblies at the
second core      second portion of C-shaped section symmetri- elements
thereof with a predetermined   45       cal with each other, and said
second core clearance left therebetween so that said         elements of
the first and second integral core groove or grooves in the first integral
core     assemblies are constituted by a second ferrite assembly are kept
in predetermined posi-         member (190) having a first and a second
tional relation with said groove or grooves in   portion of rectangular
section symmetrical with the second integral core assembly in the   50
each other, said first and second elongate fer- direction along the length
of said at least      rite members (178,190) being bonded together one
track; and                                  into an integral twin-core
structure (192) (d) placing a glass material over the inclined   wherein
said first C-shaped portion cooperates grooves, melting the glass material
to fill      with said first rectangular portion to form a first said
inclined grooves with molten glass, and   55  generally annular magnetic
circuit, while said concurrently fill said clearance with molten     second
C-shaped portion cooperates with said glass to bond the first and second
integral      second rectangular portion to form a second core assemblies
into the composite mag-          generally annular magnetic circuit
symmetrical 13    25                EP 0 149 509 B1                   26
with said first magnetic circuit, said integral  3. Noyau de tete
magnetique selon la revendica- twin-core structure being thereafter cut
into two  tion 1 ou 2, dans loquel ladite pluralite d'el6- integral core
assemblies (140) having said first  ments de noyau (2, 4) sont directement
relles and second magnetic circuits, respectively.       ensemble aux
surfaces d'aboutement de lPune 5    .par rapport a l'autre au moyen d'une
r6action 15. A process according to claim 14, wherein said
solide-solide. first and second ferrite members (178,190) are elongate
ferrite members which are bonded     4. Noyau de tote magnetique selon
l'une quel- together into an elongate integral twin-core      conque des
revendicatfons I a 3. comportant structure (192), said elongate integral
twin-core  10  une unique ralnure (24) formee dans le milieu structure
being thereafter cut Into two elongate  desdites parties opposees lorsque
vu dans la integral core assemblies (140).                   direction de
Ia largeur de la piste ou bien des pistes, ladite rainure unique
d6finissant deux 16. A process according to claim 15 wherein said
pistes sur ses c8tes oppos6s. two elongate integral core assemblies (140)
15 are butted together at said first and second  &.  Noyau de tete
magnetfque selon lune quel- rectangular portions and bonded together into
conque des revendications I & 3, ayant deux an elongate integral composite
core structure     rainures (24) respectivement sur les c8t~s op- (198).
said elongate integral composite core      posds d'une unique piste
medlane. structure being thereafter cut at spaced parallel  20 planes which
are perpendicular to its length.  6. Procede de fabrication d'un noyau de
tete ma- gnetique de structure en forme g~ndrale d'an- RevendIcations
neau consistant en deux elements de noyau (2, 4) de ferrite, ayant une
ouverture d'enroule- 1. Noyau de tete magnetique de structure en   25
ment de bobine (6) et formant un circuit ma- forme generale d'anneau,
consistant en une        gndtique de forme g6nerale annulaire, so trou-
pluralite ddedments de noyau de ferrite (2, 4)    vant un vide magnetique
(10) forme transver- ayant une ouverture d'enroulement de bobine
salement a travers I'anneau du circuit magneti- (6) et formant un circuit
magnetique de forme     quo. et au moins une piste (18) de largeur g6nerale
annulaire, dans lequel un vide ma-  30   approprlee pour un contact
coulissant avec un gnetique (10) d'une largeur predtebrminee (w)     moyen
d'enregistrement magnetique defini par et d'une profondeur predeterminee
(d) est for-    au moins une rainure (24) formee dans los me
transversalement a travers lPanneau du cir-    parties d'extremite opposees
desdits deux e1l- cuit magnetique, et dans lequel au moins une      ments
de noyau qul deflnissent le vide magne- piste (18) d'une largeur appropride
pour un   36  tique, dans lequel le proc6d6 comprend les contact coulissant
avec un moyen d'enregistre-    etapes de: 



ment magnetique est definie par au moins une         - liaison desdits deux
elements de noyau ralnure (24) qui est formee dans les parties          (2,
4) en un assemblage integral en for- opposbes des 616ments de noyau (2. 4)
deff-            me g6nerale d'anneau comportant ledit nissant le vide
magnetique (10). le fond de   40       circuit magnetique de forme gendrale
an- ladite rainure ou bien des rainures (24) etant         nulaire; et
inclin6 dans la direction A partir de l une desdi-  - formation de ladite
ou desdites rainure(s) tes parties opposees en direction de lPautre et
(24) dans ledit assemblage integrale en sa profondeur (D) a la position
dudit vide ma-        forme generale d'anneau, de sorte quo le gn6tique
etant plus grande quo la profondeur  45      fond de la ou de chaque
rainure solt (d) dudit vide magnetique.                            incline
a partir de l'une desdites partes opposees en direction de l'autre et de 2.
Noyau de tete magnetique solon la revendica-           telle fagon qu'une
profondeur (D) de la tion 1, dans lequel ledit circuit magnetique
ou bien de chaque rainure (24) a la posi- consiste en les deux elements de
noyau (2, 4),  50    tion dudit vide magn6tIque (10) solt plus ledit vide
magnetique (10) etant defini par et         grande eue la profondeur (d)
dudit vide forme entre les parties opposees des deux
magnetique. elements de noyau h leurs premieres extrdmi- tes, les deux
4lements de noyau etant aboutes  7. Procd6 selon la revendication 6, dans
lequel 1 un par rapport a lPautre A lours autres extr6-  ss  une unique
rainure (24) du noyau de tete est mis de fagon a former ladite ouverture
dWen-     formee dans le milieu desdites parties oppo- roulement de bobine
et relies ensemble en un      s6es, lorsque vu dans la direction de la
largeur assemblage de noyau integral.                     de ladite piste
ou bien desdites pistes, ladite 14    j27                EP 0 149 609 B1
28   IlllcjLM! 'Th+  rainure unique d6finissant deux pistes sur ses
ladite au moins une ralnure inclinee etant c8tes opposes.
formee dans la direction a partir d'une des- dites parties opposees qui
correspond au 8  Procede selon la revendication 6. dans lequel       second
el6ment de noyau, en direction de deux rainures (24) du noyau de t8te sont
for-  *s   lautre correspondant au premier element m6es sur les deux c8tes
d'une piste centrale        de noyau. de fagon quo le fond de la rainu-
unique.                                             re inclinee soit.
Incline avec sa profondeur decroissant en direction du premier 6l6ment 9.
Procede selon l'une quelconque des revendi-          de noyau et de fagon
qu'une profondeur cations 6 a 8, dans loquel une pluralte de   10     (D)
de la rainure inclilne a la position dudit noyaux de tetes magnetiques sont
formes si-         vide magnetique soit plus grande que la multanement,
lesdits deux elements de noyau         profondeur du vide magnetique; sont
deux  blocs  de  noyau  allonges              (c) preparer un second
assemblage de (42,44;130,132; 178,190) de ferrite qui sont re-    noyau
integral avec au moins une ralnure 11Us ensemble en une structure de
ferrite inte-  15  Incilnee (146;196) par les etapes cd-dessus graie et
allong6e (140), et une pluralite desdil-   (a) et (b), et abouter ensemble
les premier tes ralnures (146;196) sont decoupees trans-        et second
assemblages de noyau integraux versalement dans ladite structure de ferrite
in-    a leurs seconds 6lements de noyau avec un V       tegrale et
allongee a des intervalles predeter-      evidement predatermind autorls6
entre, de min6s Is long de sa longueur, aprbs quol ladite  20  sorte quo
ladite rainure ou bien les rainures structure allongee de ferrite int~grale
est de-     dans le premier assemblage de noyau int6- coupee en des plans
paraileles transversaux         gral sont maintenues dans une relation
posi- espaces le long de sa longuour.                     tionnelle
prd6terrmin6e avec ladite rainure ou bion lesdites rainures dans to second
10. Procede de fabrication d'un noyau de t8te ma-  2s   assemblage de noyau
int6gral dans la direc- gnetique composite, qui comprend les etapes
tion de la longuour de ladite au moins une consistent a:
piste; et (a) abouter et reller ensemble un premier        (d) placer un
materiau de verre au-dessus e6lment de noyau (130;178) de ferrite ayant
des rainures Inclinees, fondre le mat6riau une partie de secton en forme de
C, ot un   30    de verre pour remplir lesdites rainures incli- second
element de noyau (130;190) de for-         nees avec du verre fondu, et
concouram- rite ayant une partle de section rectangulai-     ment remplir
ledit evidement avec du verre re, de fagon a former i'4videment (128;174)
fondu pour reller les premier et second as- de ia section en forme de C par
ia section        semblages de noyau integraux en le noyau 



rectangulaire, et de ce fait former un pre-  35   de tate magndtique
composite. mier assemblage de noyau integral avec un circuit magnetique de
farme g6nerale annu-  11. Procede selon la revendication 10, dans lequel
laire qui comporte une ouverture d'enroule-    lesdits premier et second
6elments de noyau ment de bobine (134) definie par, et entre     (128.130;
178;190) sont directement relies en- les premier et second Mlements de
noyau et  40  semble au moyen d'une rdaction solide-solide un vide
magnetique (138) d'une largeur pre-    on l'assemblage de noyau avec le
circuit ma- determinee (w) et d'une profondeur prede-      gnetique de
formr  generale annulaire. terminee (d) ddfinl par les parties d'extr6mi-
te opposees des premier et second el6-      12.. Proc6de selon la
revendication 11, dans lequel ments de noyau A une extremite du premier  45
ledit vide magnetique dans l'assemblage de assemblage de noyau integrale et
forme         noyau integral est rempli avec un matdriau de
transversalement a travers l'anneau du cir-    verre avant quo ladite ou
lesdites ralnures incli- cult magndtique, lesdites parties d'extr6mite
ndes ou blen lesdites rainures solent d6cou- opposees procurant les
surfaces de contact     pees. sur lesquelles un moyen d'enregistrement  so
magndtique est deplace en contact coulis-   13 Procddc selon la
revendication 10, dans lequel sant;
de fagon & former une pluralite de noyaux de (b) d~couper au moins une
rainure inclin6e     totes magndtiques simultan6ment, chacun des- (146;198)
dans les parties d'extremite oppo-   dits premiers 6l6ments de noyau (130)
des sees des premier et second 6l6ments de   55    premier et second
assemblages de noyau int6- noyaux pour definir la largeur d'au moins
graux est un bloc de ferrite allong6 comportant une piste pour un contact
coulissant avec      une partie de section transversale en forme de- ledit
moyen d'enregistrement magnetique,       C, et chacun desdits seconds
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I IiIUi l    ",t "l   * *C  L   M   S* noyau (132) des premier et second
assembla-    16. Procede selon la revendication 15, dans lequel ges de
noyau integraux est un bloc de ferrite     lesdits deux assemblages de
noyau integraux allonge ayant une partie de section transversa-   allonges
(140) sont aboutes l'un avec l'autre le rectangulaire. lesdits premier et
second       aux premibre et seconde parties rectangulaires blocs de
ferrite alionges du premier assembla-   ' , et relies ensemble en une
structure de noyau ge de noyau integral etant reie~s ensemble en
composite integrale allongee (198), ladite un premier assemblage de noyau
lntegral al-       structure de noyau composite int6graie et al- Ionge
(140) , lesdits premier et second blocs     longee etant apres ceci
decoup6e en des de ferrite allonges du second assemblage de       plans
paralibles espac6s, qui sont perpendi- noyau integral etant relies ensemble
en un   10   cualires a sa longueur. second assemblage de noyau Integral
allong6 (140), lesdits premier et second assemblages   Patentanspriche de
noyau Integraux et allonges etant relIes ensemble en une structure de noyau
composi-    1. Magnetkopfkem von im aligemeinen rlngfrrmni- te integrale
allongee (156) qui est apres ceci  15  ger Struktur, der aus einer Vielzahl
von Kern- decoupee en des plans paralleles espaces qui      elementen (2,4)
aus Ferrit mit einer Spulen- sont perpendiculaires a la longueur de ladite
wicklungsoffnung (6) besteht und einen im all- structure de noyau composite
integrale allon-     gemelnen ringformigen  Magneticrels bildet gee.
worin ein Magnetspalt (10) von vorgegebener 20      Breite (w) und
vorgegebener TIefe (d) quer 14. Proced6 selon la revendication 10, dans
lequel    durch den Ringraum des Magnetkreises gebil- iesdits premiers
elements de noyau des pre-       det wird und worin wenigstens elne Spur
(18) mier et second assemblages de noyau Int6-         von geeigneter
Breite fMr einen Gleltkontakt mit graux sont constitues par un premier
membre       einem Magnetaufzeichnungsmedium von we- de ferrite (178) ayant
une premibre et une   25   nigstens elner Nut (24) definlert bzw. begrenzt
seconde parties de section en forms, de C         wird, die in
gegenfiberliegenden Abschnitten symetriques lrune par rapport A I'autre. et
les-  der Kiemelemente (2,4) ausgebildet Ist, die den dits seconds 6l6ments
de noyau des premier        Magnetspalt (10) begrenzen, wobei der Boden et
second assemblages de noyau Integraux          der genannten Nut(en) (24)
in Richtung von sont constitues par un second membre de   9o      elnem der
genaninten gegenUberlegenden Ab- ferrite (190) ayant une premiere et une
secon-    schnitte auf den anderen zu genelgt ist und 



de parties de section rectangulaire sym6tri-      seine Tiefe (D)an der
Position des genannten ques l'une par rapport a l'autre, lesdits premier
Magnetspaltes grofler Ist als die Tiefe (d) des et second  membres de
ferrite allonges           genannten Magnetspaltes. (178,190) etant relies
ensemble en une structu-  35 re A double noyau integrale (192) dans
laquelle  2. Magnetkopfkem nach Anspruch 1, worln der ladite premiere
partie en forme de C coopere      genannte Magnetkrels aus zwei der
genannten avec ladite premiere partie rectangulaire pour    Kernelemente
(2,4) besteht, der genannte Ma- former un premier circuit magn6tique de
forme     gnetspalt (10) zwischen den gagenflberliegen- generale annulaire,
tandis que ladite seconde   40  den Abschnittan der genannten beiden Kern-
partie en forme de C coopere avec ladite se-      elemente an ersten Enden
derselben gebildet conde partie rectangulaire pour former un se-     und
von diesen begrenzt wird und die beiden cond circuit magn6tique de forme
g6n~rale         Kernelemente an deren anderen Enden anein- annulaire
sym6trique par rapport audit premier    andergefOgt slnd, um die genannte
Spulen- circuit magnetique, ladite structure A double  46  wicklungs6ffnung
zu bilden und aneinander ge- noyau integrale etant apres ceci decoup6e en
bunden sind, um eine einstOckige Kernanord- deux assemblages de noyau
integraux (140)         nung zu bilden. ayant lesdits premier et second
circuits ma- gnetiques, respectivement                      3.
Magnetkopfkem nach Anspruch 1 oder 2, wor- 50     in die genannten
mehrfachen Kernelemente 15. Procede selon la revendication 14, dans lequel
(2,4) direkt an gegenseitig anlegenden Ober- lesdits premier et second
membres de ferrite      flfchen mittels einer Festkirper-Festk6rper-
(178,190) sont des membres de ferrite allon-      Reaktion aneinander
gebunden sind. ges qui sont relies ensemble en une structure a double noyau
integrale allong6e (192), ladite  5s  4. Magnetkopfkem nach einem der
Anspriche 1 structure a double noyau integraIe allongde       bis 3, mit
einer einzelnen genannten Nut (24), etant apre s ceci d6coupee en deux
assembla-      die in der Mitte der genannten gegenOberlie- ges de noyau
integraux allonges (140).            genden Abschnitte betrachtet in der
Breiten- 16    31                EP O 149 509 B1                   32   1
111   H   II II Z.7  richtung der Spur(en) ausgebildet ist, wobei
Kernbldcke (42, 44; 130, 132; 178, 190) aus die genannte einzelne Nut zwei
Spuren an          Ferrit sind. die aneinander zu einer langge- ihren
gegeniberilegenden Selten begrenzt.         streckten einstickigen
Ferritstruktur (140) ge- bunden sind und eine Vielzahl der genannten 5.
Magnetkopfkem nach elnem der AnsprUche 1   .5      Nuten (146; 196) in
Querrichtung in die ge- bis 3 mit zwei der genannten Nuten (24) je-
nannte langgestreckte einstUckige Ferritstruktur wells auf
gegenUberliegenden Selten elner ein-    in vorgegebenen Abstinden entlang
der LAnge zelnen Mittelspur.                                derselben
eingeschnitten sind, worauf die ge- nannte langgestreckte einstackige
Ferritstruktur 6. Verfahren zur Herstellung elnes Magnetkopf-  to   in
parallelen Querebenen geschnitten wird, die kemes von im allgemelnen
ringformiger Struk-      im Abstand entlang Ihrer Lange angeordnet tur, der
aus zwei Kernelementen (2,4) aus Fer-    sind. rit besteht, eine
Spulenwicklungsoffnung (6) aufweist und einen im aligemeinen ringf6rmi-
10. Verfahren zur Herstellung eines Verbund-Ma- gen Magnetkreis bildet,
wobel ein Magnetspalt  15  gnetkopfkemes, das folgende Schritte umfaft:
(10) quer durch den Ringraum des Magnetkrei-        (a) Aneinanderlegen und
Aneinanderbinden ses ausgebildet ist und wenigstens elne Spur         eines
ersten Kernelementes (130;178) aus (18) von geeigneter Breite fOr den
Gleitkontakt      Ferrit mit einem Abschnitt von C-f6rmigem mit einem
Magnetaufzeichnungsmedium  von           Ouerschnitt und elnes zweiten
Kernelemen- wenigstens elner Nut (24) begrenzt wird, die in  20  tes (132;
190) aus Ferrit mit einem Ab- gegenUberliegenden Endabschnitten der ge-
schnitt von rechteckigem Querschnftt. urn nannten beiden Kemnelemente
ausgebildet ist,        die Ausnehmung (128; 174) des C-Odrmigen die den
Magnetspalt begrenzen, worin das             Querschnittes durch den
rechtecklgen Quer- Verfahren folgende Schritte umfalt:
scinitt zu verschlieBen und dadurch eline 25        erste einstOckige
Kernanordnung mit elnem Binden der genannten beiden Kernelemente
im aligemeinen ringformigen Magnetkreis (2,4) zu einer im allgemelnen
ringf6rmigen,         zu bilden. der eine Spulenwicklungsdffnung
einstickigen Anordnung, die den genannten im        (134) aufweist, die
durch die und zwischen aligemeinen rlngf6rmigen  Magnetkreis auf-
den ersten und zwelten Kernelementen be- 



welst; und                                30         grenzt ist und einen
Magnetspalt (138) von einer vorgegebenen Breite (w) und einer Ausbilden der
genannten Nut(en) (24) in der         vorgogebenen Tiefe (d) bildet, der
von ge- genannten im aligemeinen ringformigen ein-
genUberliegenden Endabschnitten der er- st"okigen Anordnung auf solche
Weise, daB           sten und zweiten Kernelernente an einem der Boden der
odor jeder Nut von elnern der  a5      Ende der ersten einstUckigen
Kemanord- genannten gegenUberliegenden Abschnitte auf          nung
begrenzt wird und quer durch den den anderen zu geneigt Ist und dat3 eine
Tiefe       Ringraum  des Magnetkreises ausgebildet (D) der oder jeder Nut
(24) an der Position des     ist, wobei die genannten gegenUberilegen-
gonannten Magnetspaltes (10) grdler ist als          den Endabschnitte
Kontaktflachen schaffen, die Tiefe (d) des genannten Magnetspaltes.  40
aut denen ein Magnetaufzeichnungsmedium in Gleitkontakt bewegt wird; 7.
Verfahren nach Anspruch 6, worin eine einzel-        (b) Schneiden
wenigstens einer geneigten ne genannte Nut (24) des Kopfkemes in der
Nut (146; 196) in die gegenaberilegenden Mitte der genannten
gegen0berliegenden Ab-           Endabschnltte der ersten und zwelten Kern-
schnitte betrachtet in der Breltenrichtung der  45  elemente, um die Brelte
wenigatens elner genannten Spur(en) ausgebildet wird und die          Spur
fOr den Gleitkontakt mit dem genann- genannte elnzelne Nut zwei Spuren auf
ihren         ten Magnetaufzeichnungsmedium  zu be- gegenUberliegenden
Seiten begrenzt.                 grenzen. wobei die genannte wenigstens
eine geneigte Nut in Richtung von elnem 8. Verfahren nach Anspruch 6, worin
zwei der  50        der genannten gogenUberliegenden  Ab- genannten Nuten
(24) des Kopfkernes auf bei-        schnitte, der dem zweiten Kemelement
ent- den Seiten einer einzelnen zentralen Spur aus-      spricht, auf den
anderen Abschnitt zu aus- gebildet werden.
gebildet ist, der dem ersten Kernelement entspricht, soda$ der Boden der
geneigten 9. Verfahren nach einem der AnsprOche 6 bis 8,  ss      Nut so
geneigt ist, daB seine Tiefe auf das worin eine Vielzahl von
Magnetkopfkernen            erste Kernelernent zu abnimmt und daB
gleichzeitig ausgebildet wird, die beiden ge-       elne Tefe (D) der
genelgten Nut an der nannten Kemelemente zwei langgestreckte
Position des genannten Magnetspaltes gro- 17    733                 EP O
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ist als die Tiefe des Magnetspaltes;        men zu einer zweiten
langgestreckten einstUk- (c) Herstellen elner zwelten einstUckigen
kigen Kernanordnung (140) gebunden warden, Kemanordnung mit wenigstens
einer ge-           die genannten ersten und zweiten langge- neigten Nut
(146;198) nach den vorstehen-       streckten einstUckigen Kernanordnungen
zu- den Schritten (a) und (b) und Aneinanderle-   s  sammen zu einer
langgestreckten einst~ckigen gen der ersten und zweiten einstUckigen
Verbund-Kernstruktur (156) gebunden warden, Kemanordnungen an den zweiten
Kernele-          die danach in im Abstand voneinander ange- menten
derselben, wobel ein vorgegebener       *ordneten parallelen Ebanen
geschnitten wird, Freiraum zwischen Ihnen frelgelassen wird,      die
senkrecht zur Lange der genannten lang- sodal3 die genannte(n) Nut(en) in
der ersten   io  gestreckten einst~ckigen Verbund-Kemstruktur einstlckigen
Kernanordnung in einem vor-        stehen. gegebenen Positionsverhaltnis
mit der (den) genannten Nut(en) In der zweiten einsacki-  14. Verfahren
nach Anspruch 10, worin die ge- gen Kernanordnung in Richtung entlang der
nannten ersten Kernelemente der ersten und lange der genannten wenigstens
einen   iS      zweiten einstUckigen Kemanordnungen von ei- Spur gehaiten
wird bzw. warden; und             nem ersten Ferritelement (178) gebildet
war- (d) Aufbringen eines Glasmaterials Uber die     den, das amen ersten
und elnen zweiten Ab- geneigten Nuten, Schmalzen des Glasmate-
schnitt von C-formigem Querschnitt aufweist, rials, um die genannten
geneigten Nuten         die syrnmetrisch in bezug aufeinander sind, mit
geschmolzenem  Glas zu fUllen und   20      und die genannten zweiten
Kernelemente der gleichzeitiges Millen des genannten Freirau-    ersten und
zweiten einst~ickigen Kemanord- mes mit geschmolzenem Glas, urn die er-
nungen von einem zweiten Ferfitelement (190) sten und zweiten einsttckigen
Kernanord-        gebildet warden, das eanen ersten und zweiten nungen in
den Verbund-Magnetkopfkern zu         Abschnitt von rechteckigern
Querschnitt auf- binden.                                25       waist, die
symmetrisch in bezug aufeinander sind, dail die genannten ersten und
zwelten 



11. Verfahren nach Anspruch 10, worin die ge-        langgestreckten
Ferritelemente (178, 190) zu- nannten orsten und zwelten Kemelemente
sammen zu einer einstOckigen Zwilfingskem- (128, 130; 178, 190) direkt
mittels Festkorper-   struktur (192) gebunden warden, worln der go-
Festkirper-Reaktion in die Kernanordnung mit  30  nannte erste C-forrnige
Abschnitt mit dem ge- dem im aligemeinen ringfirmigen Magnetkreis
nannten ersten rechteckigen Abschnitt zusam- aneinandergebunden warden.
menwirkt, um einen ersten Im aligemeinen ringformigen Magnetkreis zu
bilden, wahrend 12. Verfahren nach Anspruch 11, worin der go-         der
genannte zweite G-formige Abschnitt mit nannte Magnetspalt in der
einstOckigen Ker-  35   dem genannten zwelten rechteckigen Abschnitt
nanordnung mit elnem  Glasmaterial gefOl1t        zusammenwirkt, um elnen
zweiten im aligemel- wird, bevor die geneigte(n) Nut(en) geschnitten   nen
ringfRrrnigen Magnetkreis zu bilden, der wird bzw. warden.
symrrnetrisch mit dern genannten ersten Ma- gnetkreis ist und die genannte
einstlickige 13. Verfahren nach Anspruch 10, worin, um eine   40
Zwillingskernstruktur danach in zwei einstUcki- Vieizahl von
Magnetkopfkemen gleichzeitig zu      ge Kernanordnungen (140) zerschnitten
wird, bilden, jades der genannten ersten Kernels-       die jeweils die
genannten ersten und zweiten mente (130) der ersten und zweiten einstlcki-
Magnetkreise aufweisen. gen Kernanordnungen ein langgestreckter Fer-
ritblock mit elnem Abschnitt von C-f5rmigem,  45  15. Verfahren nach
Anspruch 14, worin die ge- in Querrichtung verlaufenden Querschnitt ist
nannten ersten und zweiten Ferritelemente und jades der genannten zweiten
Kernelemen-       (178, 190) langgestreckte Ferritelemente sind, to (132)
der ersten und zweiten einstOckigen      die zu einer langgestreckten
einstlcidgen Zwil- Kemanordnungen ein langgestreckter Ferrit-
lingskemstruktur (192) aneinandergebunden block mit einem Abschnitt von
rechteckigem.  6o   warden, wobei die genannte langgestreckte in
Querrichtung verlaufenden Querschnitt ist,     einstUcidge
Zwillingskemstruktur danach in die genannten ersten und zweiten langge-
zwei langgestreckte einstOckige Kernanordnun- streckten Ferritbidcke der
ersten einstUckigen    gen (140) zerschnitten wird. Kemanordnung zusammen
zu einer ersten langgestreckten einstOckigen Kemanordnung  s5  16.
Verfahren nach Anspruch 15, worn die go- (140) gebunden werden, die
genannten ersten       nannten beiden langgestreckten einstUckigen und-
zweiten langgestreckten Ferritbl6cke der     Kemanordnungen (140) an den
ersten und zweiten einstUckigen Kemanordnung zusam-          zweiten
rechteckigen Abschnitten aneinander- 18    35                EP 0149 509 B1
36 gelegt und zu einer langgestreckten einsticki- gen Verbund-Kemstruktur
(198) aneinanderge- bunden werden und die genannte langge- streckte
einstUckige Verbund-Kernstruktur da- nach in im Abstand voneinander
angeordneten    s parallelen Ebenen zerschnitten wird, die senk- recht zu
ihrer LUnge stehen. I l~lllcl111i11111 Hill 11 11!1 15 20 25 30 85 40 45 50
55 19    


