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-              traditional ferrite core formed of plural core mem- bers or
elements as described above. The present invention relates generally to a
While the above-described type of ferrite core core of a magnetic head and
a method of produc-   for a magnetic head is constructed of two core ing
such a magnetic head core, and more particu-    5    elements which are
joined together to form a toric larly to a magnetic head core made of
ferrite with  or ring-shaped structure, an alternative method of a magnetic
gap formed between core elements,      producing such a ferrite core is
known, which and having substantially no rear or back gap      comprises
press-molding an integral toroidal or opposite to the magnetic gap, and to
a method of  ring-shaped body of ferrite and forming a mag- manufacturing
the same.                      10   netic gap of a suitable size in the
molded ferrite In the art of magnetic heads for various types of  body. In
this alternative method wherein the recording media, a core made of ferrite
has been  magnetic gap is formed in the toroidal molding of known, which
generally consists of a pair of      ferrite in a suitable mechanical
process, the width ferrite core elements joined together to form a   a of
the magnetic gap is necessarily greater than a structure of ring-shaped or
toric cross section   15   certain limit. For example, when the magnetic
gap having a centrally located large aperture or void  is formed by sawing
the molded ferrite body with which facilitates winding of coils around the
core  a diamond cutter, the minimum possible width of elements. More
specifically stated referring to Fig.  the gap is about 0.3 mm, which is
relatively large 1 which shows a common type of magnetic head      and only
suitable for an erasing head. core, a pair of generally C-shaped ferrite
core   20  On the contrary, the cores of magnetic heads halves 2, 4 are
butted together to form the core  for VTR and computer applications are
required to with a central aperture 6 which serves as a space  have a
comparatively small or narrow magnetic for winding coils 8 around the core
halves 2, 4. In  gap, the width a thereof ranging from 0.4 to 3 this
manner, an annular or toric magnetic circuit  microns approximately, for
improved magnetic is constituted by the two C-shaped ferrite core   25
characteristics. However, a molded integral ferrite halves 2, 4. In the
meantime, the toric magnetic  core with such a small magnetic gap width has
core structure is formed with a magnetic gap 10 at  not yet been obtained
in this field of technology. one end portion of the core. The gap 10is
formed  Stated differently, the failure or incapability to to extend across
the toric magnetic circuit and has  provide a molded ferrite core with such
a small a suitable width a which is the distance between   30   magnetic
gap (0.4-3 microns) has necessitated the opposed end surfaces of the core
halves 2, 4.  the use of a pair of ferrite core elements, as As is well
known in the art, a magnetic tape 12,  previously indicated, to produce a
magnetic core magnetic disk or other magnetic recording         for a
magnetic disk, for example, which requires a medium is slidably moved on
outer contact sur-    very small magnetic gap. faces of the core halves 2,4
in the proximity of the   35  JP-A-56 29823 discloses a magnetic head com-
gap 10 defined by these halves 2, 4, whereby      prising two core elements
each having a polycrys- magnetic writing (recording) and reading (repro-
tal ferrite base and a single crystal ferrite head. ducing) processes are
effected.                   Each core element is assembled using a "hot- As
indicated above, the ends of the core halves  press" solid phase reaction
to form a bond. How 2, 4 at one end of the core have the opposed   40   the
two core elements are assembled into the surfaces which are spaced from
each other by a    magnetic head is not disclosed. This document is
distance equal to the width a of the magnetic gap,  principally concerned
with the depth of the single while the other ends of the core halves 2, 4
are  crystal head relative to the depth of the magnetic bonded together
with suitable bonding glass so    gap. as to maintain a generally toric
cross sectional        accordingly an object of the present inven- shape of
the magnetic core as a whole. In this              provide a magnetic head
core of generally known ferrite core formed of the two c            ring
shape formed of plural ferrite core elements, elements 2, 4 bonded together
with glass, how         which has substantially no rear gap, and to the
bonded abutting surfaces of the                    of  such  a magnetic
head core, which is formed elements 2, 4. The existence of this rear gap
magnetic gap and provides for which is located opposite to the magnetic air
ro   sensitivity and signal-to-noise ratio of 10 at the front of the core,
necessarily increases  the  magnetic head, and a method of producing the
magnetic resistance of the magnetic circuit,  the score with such a narrow
magnetic gap. and consequently has an adverse effect on the       According
to the present invention, there is sensitivity, and signal to noise ratio
(S/N ratio) of  provided a magnetic head core as set out in claim a
magnetic head using the core, which sensitivity  1. and S/N ratio are
important characteristics of the  In the magnetic head core constructed
accord- magnetic head. In other words, it is required to  60   ing to the
invention as described above, the completely eliminate the rear gap 14,
i.e., to    mutually abutting surfaces or portions of the reduce the width
of the gap to zero in order to   plural ferrite core elements are directly
bonded maximize the sensitivity of the magnetic head,    together into an
integral ring-shaped assembly, and accordingly improve the S/N ratio.
However,   through solid-solid reaction or solid phase reac- this
requirement has not been satisfied by any   65  tion of the ferrite
material, rather than by using a 2   
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agent as practiced in the   according to the invention are made of ferrite
prior art. Since the magnetic circuit constituted by  materials such as
Mn-Zn ferrite and Ni-Zn ferrite, thethus bonded plural ferrite core
elements has no  which are selected depending upon the specific
hetero-phase between the core elements, there       applications of the
ferrite core. As a rule, the plural exists substantially no rear gap or
back gap    5    core elements used in the invention are made of between
the bonded core elements, and accord-      the same ferrite materials.
Further, the crystal ingly the magnetic circuit is made substantially
structure of ferrite of the core elements may be a free from magnetic
resistance due to the existence  single crystal or a polycrystal, or a
composite of a of a rear gap or back gap which is inevitable in the  single
crystal and a polycrystal. It is possible that conventional ferrite cores.
Thus, the present   io   the core of the invention be made from ferrite
core invention provides an effective measure to          elements of
mutually different crystal structures in improvements of the sensitivity
and S/N ratio of    combination. the magnetic head.
The foregoing and other objects, features and It will be obvious that the
use of two or more    advantages of the present invention will be better
ferrite core elements according to the invention to   15   understood from
reading the following preferred constitute an integral core assembly
permits easy   embodiments taken in connection with the accom- formation of
a magnetic gap with a desired width    panying drawing in which: between
the opposed core elements. This means        Fig. 1 is an illustration of a
magnetic head that the magnetic gap is easily formed with a
arrangement known in the prior art; relatively small width, ranging from
0.4 microns to   20  Fig. 2 is a view illustrating the process of 3 microns
approximately. The cores with such a      assembling one embodiment of a
magnetic head small magnetic gap width are suitably usable for    coreofthe
invention,andtheconstructionthereof; magnetic heads for VTR and computer
applica-         Figs. 3 (a) through 3 (g) are front elevational tions.
views showing magnetic head cores made from According to the invention,
there is also pro-   25   core elements of ferrite of different crystal
struc- vided a method of producing a magnetic head core   tures used
according to the invention; as set out in claim 6.
Fig. 4 shows the steps of producing another In accordance with the above
method of the        embodiment of a magnetic head core according to
invention, the magnetic head core of the invention  one embodiment of a
method of the invention; which has the aforementioned features and    30
Figs. 5-8 are views, similar to Fig. 4, showing advantages  is
manufactured  easily  and           further embodiments of the cores of the
invention, economically.                                       which are
manufactured according to different In a particularly advantageous
embodiment of      embodiments of the method of the invention; the method
of the invention, the pair of core         Fig. 9 is a fragmentary enlarged
view showing elements consist of a pair of elongate blocks of   35   parts
of two ferrite core elements of Fig. 8; and ferrite, and a surface of at
least one of the elongate  Fig. 10 is a view corresponding to Fig. 2,
blocks is subjected to said stock removing step     representing a still
further embodiment of the and/or said groove forming step, along the length
invention. of the blocks, the elongate blocks being butted and   Referring
to Figs. 2-10 of the accompanying bonded  together into an elongate bonded
40   drawing, several embodiments of a magnetic head assembly, which is
then cut in parallel planes      core and a method of the invention will be
perpendicular to said length of the blocks. In this  described in detail.
instance, several magnetic head cores of the same         There are first
shown in Fig. 2 a pair of core construction are produced from a single
bonded      elements16, 18 of ferrite which are butted together assembly of
the elongate core blocks. Accordingly,   45   at abutting surfaces 17, as
shown on the left hand the production economy is significantly increased.
side of Fig. 2, so that a generally annular magnetic According to another
advantageous embodi-         circuit is formed. The mutually abutting
surfaces ment of the instant method, one of the pair of      or portions 17
of the two ferrite core elements 16, ferrite core elements is formed with
two pro-       18 are bonded together through solid-solid reac- trusions
located on opposite sides of said one of   50   tion, and  a generally
ring-shaped  integral the opposed surfaces of the core elementswhich is
assembly 20 is obtained as a ferrite core of the subjected to the stock
removing step. One of the    invention, as depicted on the right hand side
of the two protrusions is located relatively adjacent to  figure, wherein
substantially  no  bonding said one of the opposed surfaces, and the other
boundary (17) (rear gap) is present between the protrusion is located
relatively remote from said   55   bonded core elements 16,18 at one end
portion of one of the opposed surfaces. The two protrusions    the ferrite
core 20. At the other end portion of the of said one core element is butted
on the other core  core 20, there is formed a magnetic gap 22 which is
element and bonded thereto so as to maintain a      defined by opposed
surfaces of the core elements predetermined width of the magnetic gap
between     16, 18 at their ends corresponding to said other the opposed
surfaces. One end portion of the ring-   60   end of the core 20. The
magnetic gap 22 is formed shaped assembly including said one protrusion is
transversely across the annulus of the magnetic cutoff, whereby the two
core elements are bonded    circuit of the core 20, and has a predetermined
together solely at said other protrusion to form a  width which is the
distance between the opposed generally annular magnetic circuit.
surfaces of the core elements 16, 18. The core The core elements used to
form a ferrite core   65   element 18 has a recess or groove and cooperates
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16 to form a centrally       of a magnetic head core of the invention
accord- located aperture 24 which facilitate a process of  ing to one
preferred form of a method of the winding coils around the core elements
16, 18.      invention. A ferrite core element 26 (a block of To form the
magnetic gap 22, the core element     ferrite) as one of two elements of
the core is 18 of the core 20 is subjected, before the two    5
subjected to a process of forming a groove 28 elements are butted together,
to a chemical treat-  which serves to define an aperture for easy ment
process, e.g., chemical etching to remove      winding of coils as
described later. Further, a stock to a depth corresponding to the width a
of    partition groove 32 is cut adjacent to a gap- the magnetic gap 22. In
this manner, the surface    defining surface 30, so that a first protrusion
34 25 is obtained. This surface 25 is indented from    10   having the
surface 30 is formed between the two the bonding surfaces 17 by a distance
of a and      grooves 28 and 32. Stated in more detail, the cooperates with
the inner surface of the core       formation of the two grooves 28 and 32
on element 16 to define the magnetic gap width a.      opposite sides of
the first protrusion 34 (gap- For improved smoothness and accuracy of the
defining surface 30) creates two outer pro- gap-defining surface 25, it is
preferred that at least   15   trusions, i.e., a second protrusion 36 which
is a portion of the core element 18 adjacent to the    relatively adjacent
to the gap-defining surface 30, surface 25 consists of single crystals of
ferrite.  and a third protrusion 38 which is relatively This is more so
because the ferrite core elements   remote from the gap-defining surface
30. While 16, 18 are heated to an elevated sintering          these grooves
28, 32 in the block of ferrite 26 are temperature to achieve bonding
thereof at the    20   generally cut by using a diamond cutter or other
abutting surfaces 17 through solid-solid reaction   suitable cutting tools,
it is possible to form the so that the integral bonded assembly has sub-
grooves 28, 32 as a result of preparing a pre- stantially no rear gap at
the bonding surfaces 17.  formed ferrite block by using press-molding or
Stated differently, when the portion of the core    similar technique. In
this specification, the pre- element 18 providing the gap-defining surface
25   25   paration of the grooves 28, 32 is referred to as a is of
polycrystalline structure of ferrite, a so-called  groove forming step
irrespective of the specific thermal etching phenomenon will take place,
manners in which the grooves are formed, which causing the grain boundary
of crystal to be         manners include the aforementioned cutting of
concave. For assuring  higher dimensional           the grooves, and
molding of a pre-formed block accuracy of the magnetic gap 22, therefore,
it is   30   of ferrite 26 with the grooves. recommended that at least the
opposed portions        Subsequently, the ferrite core element 26 with of
the core elements 16, 18 which define the gap    the grooves 28, 32 is
subjected to a process of 22 be formed of ferrite single crystal.
removing stock from the first protrusion 34 to a Fig. 3 exemplifies at (a)
through (g) various     predetermined depth P. In other words, the height
magnetic head cores consisting of different com-   35   of the gap-defining
surface 30 is reduced by a binations of core elements 16, 18 which have
distance of f relative to the top faces of the different crystal structures
of ferrite. An example  second and third protrusions 36, 38. This amount of
Fig. 3 (a) is a combination of the core elements  p of stock removal is
equivalent to the size (width) 16,18 both of ferrite polycrystal. A
combination of  a of a magnetic air gap which will be described. Fig. 3 (b)
consists of the core elements both of   40   For this reason, utmost cares
should be exercised ferrite single crystal. The core element 16 of Fig. 3
in removing the stock from the protrusion 34. (c) is wholly ferrite single
crystal, while the core  According to the invention, the stock removal is
element 18 is wholly ferrite polycrystal. In Fig. 3  accomplished suitably
by either one of grinding (d) and (e), one of the ferrite core elements 16,
18  and chemical treatment processes, which are is wholly polycrystalline,
but the other core   45   applied to the top face of the protrusion 34 to
element 16 or 18 is a composite of single crystal   provide the
gap-defining surface 30. Preferably, a and polycrystal, that is, only the
portion adjacent  chemical treatment, more specifically a chemical to the
magnetic gap 22 and having the surfaces      etching treatment is
practiced, using hydrochloric over which a recording medium  is slidably
acid, nitric acid, sulfuric acid, phosphoric acid or moved, is of single
crystal structure. An example   50   other inorganic acids, or mixtures or
aqueous of Fig. 3 (f) is a combination of polycrystal-single  solutions
thereof. However, the use of phosphoric crystal composites 16, 18 wherein
only the por-      5     most preferred for improved straightness tions
having the gap-defining surfaces an           of the finished surface. In
this connection, it is recording-medium contacting surfaces are ferritor
noted that the  amount of etching (amount of stock single crystal. While an
example of Fig. 3 (g) is    removal may be controlled by the concentration
also a combination of polycrystal-single crystal   of acid used etching
time, temperature, and other composites 16, 18, the single crystal portions
It is desired to stir the etching solution limited to those parts which
contribute to defiring   during the etching process. the magnetic gap 22
and their vicinities. According    When the stock removing process is
achieved ing to the invention, the combinations (a) through  by chemical
etching, it is desired that the core (g), more particularly (b), (f) and
(g) are recom-     element 26 be made of ferrite single crystal, mended as
the core elements 16, 18 to form a           because the polycrystalline
structure is not etched 



magnetic head core of the invention.                consistently due to
difference in direction of Referring next to Fig. 4, there are
schematically  crystals and the etched surface tends to be rough. shown
steps of producing a further embodiment   65   Further, even when the core
element 26 is of 4    7              EP 0 148 014 B1                     8
single crystal structure, it is preferred to select  produces almost the
same effects and results as the type of crystal face. That is, the crystal
face  the acids, upon abutting bonding of the two core (110) tends to
suffer from the generation of        elements 26. 40. oblique line
scratches as a result of etching. To    The ferrite core elements 26, 40
thus butted avoid this defect, it is recommended to select    5    together
as indicated above are then heated to symmetrical crystal faces, that is,
the crystal face  cause solid-solid reaction at the mutually abut- of the
type (111) or (100). For the reasons stated  ting portions thereof, whereby
the two elements above, it is particularly preferred that at least a  26,
40 are sintered and bonded together into an portion of the core element 26
including the        integral assembly 42 of generally ring-shaped
protrusion 34 consists of single crystals of ferrite   10   cross section.
The integral assembly 42 of ferrite with the crystal face (111) or (100).
has a substantially continuous structure without As indicated previously, a
grinding process       a hetero-phase at the abutting portions of the may
be used to remove the stock for the mag-        core elements 26, 40, and
is formed with a netic gap. The use of an ordinary blade such as a
centrally located coil-winding aperture 44 which diamond blade does not
usually permit suffi-   15   is partially defined by the groove 28 formed
in ciently high accuracy of removing the stock         the core element 26.
Further, the ferrite assembly exactly by a predetermined depth 13, e.g., a
few    42 is formed with the magnetic gap 46 having or several microns.
According to the method of      the width a (13) which is defined by the
protrusion the invention, therefore, the grinding process is   34
(gap-defining surface 30) of the core element carried out by a rotary blade
whose peripheral   20   26 and the opposite surface of the core element
portion is made of a soft material such as rubber   40. and polyurethane
and contains abrasives of            Since the sintering of the core
elements 26, 40 diamond. The blade containing the diamond.          through
solid-solid reaction occurs at a tempera- abrasives is applied to the top
surface of the      ture of about [err], it is required that the protrusion
34 with a slight pressure exerted,   25    mutually abutting portions of
the elements be such that the stock is removed at a low rate.       heated
to [err] or higher to obtain direct bond- Thus, the gap-defining surface 30
is obtained.      ing of the abutting portions. In the case where While the
ferrite core element 26 is subjected    the core elements are made of
ferrite polycrystal, to both groove forming and stock removing pro-
however, the heating of the elements to a rela- cesses, and the groove
forming step precedes   30   tively higher temperature will cause the pre-
the stock removing steps in the Illustrated         viously described
thermal etching phenomenon embodiment of Fig. 4, it is possible to perform
that leads to roughing the opposed surfaces of the stock removing step
prior to the groove         the elements which define the magnetic gap 46.
forming step.                                       Therefore, the
sintering temperature should be In the next step, another ferrite core
element   35   kept relatively low, preferably not higher than 40 is butted
to the ferrite core element 26 which   [err]. When the portions of the core
elements has been subjected to the groove forming and        26, 40
defining the magnetic gap 46 consists of stock removing processes, such
that the groove      ferrite single crystal, there is no such limitation in
28 is located between the two core elements 26,     the sintering
temperature. In this instance, how- 40 or covered by the core element 40.
In this   40   ever, a high sintering temperature (solid-solid condition,
the outer, second and third pro-         reaction temperature) is desired
for elimination trusions 36, 38 of the core element 26 are held in  of
slight unevenness of the gap-defining surface abutting contact with the
flat surface of the core  produced by the previous stock removing pro-
element 40, and the gap-defining surface 30 and     cess by chemical
etching or mechanical grinding. the opposite surface of the core element 40
45   Usually, such unevenness of the gap-defining defines a gap which has a
width a equal to the      surface is effectively eliminated when the
sinter- previously indicated amount f3 of stock removal     ing temperature
is [err] or higher. from the first protrusion 34. This gap a serves as
Generally, the core elements 26, 40 in the a magnetic air gap 46 which will
be described.      mutually abutting condition are heated in a fur- In
butting the two core elements 26, 40   50   nace. The atmosphere in the
heating furnace is together, it is desired to apply a ferrite-dissolving
important to maintain the characteristics of the acid such as hydrochloric
acid, nitric acid or      ferrite, and should be carefully selected, since
sulfuric acid to the mutually abutting surfaces.    the characteristics of
the ferrite are considerably Such an acid is applied for the purpose of
form        deteriorated through oxidation or reduction in ing salts of the
ferrite component such a      55   the heating process. Consequently, it is
impor- nitrate, manganese nitrate and zinc nitrat    ch          se the
atmosphere whose oxygen partial serve to secure the core elements 26, 40
relative          is equal to that of the ferrite, i.e., equili- to each
other, and which is decomposed   into         brated   xygen partial
pressure. Whereas, the oxides upon subsequent heat application .These
control of the the oxygen partial pressure of the 



oxides function to accelerate the solid-so reach-   heating atmosphere is
very difficult to achieve. tion or solid phase reaction of the core
elements         The easiest method which is considered avail- 26, 40,
which results in the bonding of the two           to heat the butted core
elements 26, 40 in elements. In place of the above indicated acids
a heating box made of ceramics such as alumina. is possible to use a
solution of inorgani saltor adjusting the atmosphere within such a
including a ferrite component, which solution    65   ceramic heating box
in which the ferrite core 5    5               EP 0 148 014 B1
10 elements 26, 40 are introduced, it is generally     with the glass 48,
the elongate assembly 42 is cut desired to introduce therein a dummy member
in      in parallel planes perpendicular to its length at the form of
powder or sheet of the same ferrite as  suitable intervals, whereby a
plurality of ferrite the core elements.               cores 50 of the same
size are obtained one after After the core elements 24, 40 have been    5
another. Prior to this cutting process, the bonded together into the
integral assembly 42       assembly 42 is subjected to a suitable process
for through solid-solid  reaction at an elevated        forming a contact
surface 52 with which a                   grot temperature, the magnetic
gap 46 is filled with a   recording medium is brought into sliding contact.
in p mass of glass 48 for protection of the portions       Another example
is shown in Fig. 6, which is              so t adjacent to the magnetic gap
46. Usually, a    10   different from the example of Fig. 5, in that the
suitable solid glass in the form of a rod or the like  elongate ferrite
block 26 is subjected to a stock        whi is located adjacent to the
magnetic gap 46 and      removing process prior to a groove forming heated
at 600-[err], so that the molten glass       process. That is, the surface
30 of the block 26 is         two flows to fill the magnetic gap 46. As in
the        first ground or etched to remove a predetermined preceding
heating process for solid-solid reac-   15   amount of stock (to a depth
13) in an area including tion, the filling of the gap 46 with the glass 48
a portion which serves to define a magnetic air should be performed in the
atmosphere of equili-    gap. Subsequently, the groove 28 is formed in the
brated oxygen partial pressure. As the tempera-     surface 30. As is
apparent from the examples of             32 for melting the solid glass is
lower than the   Figs. 5 and 6, the order in which the groove -solid
reaction temperature, this glass filling   20   forming and stock removing
steps are conducted process is generally conducted in a nitrogen ([err])
is not fixed, that is, the grooving step may be gas.
taken prior to the stock removing step or vice                 1 The
assembly 42 with its magnetic gap 46 filled   versa. In the example of Fig.
6, the butted core with the glass 48 is cut to remove its end portion
elements 26, 40 are bonded together in the same including the partition
groove 32 and the adjacent   25   manner as previously described in
connection second protrusion 36, so that the outer end of the  with the
example of Fig. 5. magnetic gap 46 is open, and so that the cut
While only one of the ferrite core elements (26) surface serves as the
contact surface of the core   is subjected to the grooving and stock
removing over which a suitable recording medium such as a    steps in the
example of Fig. 6, it is possible to magnetic tape is slidably moved for
well-known    30   apply these steps to both of the core elements 26,
magnetic recording, reading or other operations.    40, or to apply one of
the steps to one of the core With this cutting of the end portion at the
outer   elements and apply the other step to the other               of end
of the gap 46, an intended ferrite core 50 of   core element. An example of
the latter case is the invention defining a generally annular mag-
illustrated in Fig. 7. netic circuit is obtained, wherein the two core   35
In this example, the core element 26 is sub-               a elements 26,
40 are bonded together only at the     jected to a grooving process only.
That is, the third protrusion 38. Coils are then wound around    groove 28
for a coil-winding aperture is formed in           --- the core elements,
by utilizing a space of the coil-  one surface of the core element 26.
Meantime, winding aperture 44, and thus a magnetic head is    one surface
of the other core element 40 is coated finally produced.
40   with a suitable chemically resistant film 56, except th steps of
production according to one     an area corresponding to a gap-defining
portion              -- of the method of the invention have been       54,
and subjected to a chemical etching process described referring to a
specific example of Fig. 4  (stock removing step), whereby a predetermined
wherein a single ferrite core is produced from the  thickness 1 of stock is
removed from the uncoated core elements 26,40, it is appreciated to use a
pair   45   portion to form the gap-defining surface. In the of elongate
blocks of ferrite as shown in Fig. 5, for  next step the thus processed two
core elements producing plural ferrite cores from a bonded        26, 40
are butted together as shown, and heated assembly of these two elongate
ferrite blocks by   for solid-solid reaction at the abutting portions.
cutting the completed assembly into the indivi-     Thus, an integrally
bonded elongate assembly dual cores of suitable dimensions.            50
(core block) 42 is obtained. In this assembly 42, Stated more specifically
with reference to Fig. 5,  the magnetic gap 46 is defined by the opposed
the pair of elongate rectangular blocks of ferrite  surfaces of the
elements 26, 40, i.e., a gap- 26, 40 are used as the starting materials.
The      defining surface 30 of the element 26 extending block 26 is
subjected to the previously discussed   along the groove 28, and the
gap-defining surface groove forming and stock removing processes, to   55
54 which was prepared by chemical etching. form a groove 28 and remove
stock by a predeter-    Obviously, the width of the gap 46 is equal to the 



mined depth 13 from a gap-defining surface 30.      depth 13 of stock
removed. The elongate assembly The other ferrite block 40 is then placed on
the    42 is then subjected to the processes for filling the processed
ferrite block 26 in mutually abutting     gap 46 with glass and forming a
contacting relation, and heated for sintering and integral   60   surface
52 for sliding contact with a recording bonding through solid-solid
reaction at the abut-  medium. After completion of these steps, the ting
portions, whereby an elongate bonded         assembly 42 is cut across its
length at predeter- assembly or core block 42 is prepared, with a
mined intervals along the length, to obtain plural magnetic air gap 46
formed between the two          ferrite cores 50 of the same dimensions.
blocks 26, 40. After the magnetic gap 46 is filled    65  Referring further
to Fig. 8, there is shown 6    11             EP 0 148 014  B1
12 another modified example wherein the core          according to the
invention. The gap 70 is filled elements 26, 40 are rectangular plates
having a    with glass 48 and a contact surface 73 is formed. relatively
large width so that a bonded assembly   Thus, a ferrite core 74 of the
invention is pro- of these plates provides two elongate core blocks  duced.
by cutting the bonded assembly along its length    5  As described
hitherto, the instant method uses in the middle of its width. In this
example, two   a combination of two or more core elements of grooves 28 for
coil-winding apertures are formed   ferrite to constitute a ferrite core of
the invention in parallel in one of the core element plates 26,  which has
a generally annular or toroidal mag- so that the grooves 28 are symmetrical
with each    netic circuit. Since a magnetic air gap is formed other with
respect to the axial ceriterline along   10   by opposed surfaces of the
two separate core which the plate 26 is subsequently cut. In the
elements which are bonded together, the gap other core element plate 40,
there are formed      can be formed with a very small width, which is two
partition grooves 32 to form a central pro-    the distance between the two
opposed core trusion 58 therebetween, and two auxiliary          elements.
Accordingly, the core of the invention recesses 60 which are located
outside and    15  is suitably applicable for magnetic heads for extend
parallel to the partition grooves 32. The    video tape recorders and
computers, which auxiliary recesses 60 and the partition grooves
require the head core to have a magnetic air gap 32 cooperate to define
therebetween two parallel    as small as 0.4 to 3 microns. According to the
protrusions 34 whose top lands are ground or       method of the invention,
the core can be formed chemically etched to a depth  to provide gap-   20
with such a small magnetic gap. Another impor- defining surfaces 30.
tant advantage of the invention resides in the The two core elements plates
26, 40 are then      manner of boding the core elements through butted
together as shown in Fig. 8, such that the   solid-solid reaction at the
abutting portions of top surface of the central protrusion 58 of the  the
elements. This solid-solid reaction bonding core element plate 40 abuts on
the surface of the   25   substantially eliminates otherwise possible pre-
other core element plate 26 as shown in enlarge-    sence of a gap at the
abutting and bonding ment in Fig. 9. In this condition, magnetic air
surfaces, i.e., a rear gap located remote from the gaps equal to the
grinding or etching depth  are  magnetic gap at the front end of the core.
The formed between the surface of the plate 26 and      elimination of the
rear gap results in a decrease the top surfaces of the protrusions 34
adjacent to   30 . in magnetic resistance of the core, which in turn the
partition grooves 32. The abutting assembly     contributes to improvement
in the sensitivity and of the two core element plates 26, 40 is then
S/N ratio of the magnetic head. heated for solid-solid reaction bonding at
the        The invention is further illustrated by the abutting portions as
previously discussed. Thus,   following Examples. It will be obvious that
these a bonded assembly 62 having a relatively large   35   examples are
not construed to limit the scope of width is obtained. After the magnetic
gaps have     the invention. been filed with glass 48, the assembly 62 is
split by cutting along the central protrusion 58,
Example 1 thereby providing two elongate core blocks 64,        According
to the method illustrated in Fig. 5, 64 similar in cross sectional shape to
the    40   the coil-winding groove 28 was formed in one assembly 42 of
Fig. 4. Subsequently, these two      (26) of the two elongate core elements
26, 40 core blocks 64 are cut across their length at       which had been
pre-polished for smooth abut- desired' intervals along the length, whereby
ting surfaces. The core element 26 was coated plural ferrite cores 50 of
the invention are pro-   with a suitable chemically resistant film, except
duced.                                        45   an area corresponding to
the gap-defining sur- While  the  present invention  has been         face
30. The core element 26 was then immersed described  hitherto  in  its
several preferred      for 90 minutes in a conc. solution of phosphoric
embodiments, it is to be understood that the -      acid at [err]. As a
result, the gap-defining surface invention is not limited thereto; but
various       30 was etched by a depth of 2 um (). changes, modifications
and improvements may   50      Subsequently, the processed core element 26
occur to those skilled in the art without departing  and the other core
element 40 were butted from the spirit and scope of the invention.
together after a solution of nitric acid had been For example, while all of
the illustrated         applied to the abutting surfaces. Successively, 



embodiments use two core elements to consti-       the core elements 26, 40
were dried and intro- tute a magnetic head core of generally ring-   55
duced into a furnace, and heated at [err] for shaped cross section (annular
magnetic circuit),    one hour in an atmosphere of equilibrated it will be
appreciated to use three core elements   oxygen partial pressure, so as to
cause solid- 65, 66 and 68 as depicted in Fig. 10. A magnetic    solid
reaction at the abutting surfaces of the core head core of the invention
may be constituted,      elements 26, 40. Thus, the two core elements
according to the invention, by more than three   60   were sintered and
bonded together into an integ- core elements. In the modified example of
Fig.      ral assembly 42. A rod of glass 48 was melted to 10, a magnetic
gap 70 is defined by opposed         fill the magnetic gap 46, and the
assembly 42 surfaces of the two opposed core elements 66        was finally
cut in parallel planes perpendicular to and 68 which are both bonded
integrally to the      its length, which planes are evenly spaced from core
elements 65 through solid-solid reaction   65   each other along the length
of the assembly.    13             EP 0 148 014  B1                     14
Thus, plural magnetic head cores 50 were          core elements by
solid-solid reaction are fully obtained.
described in our copending European application The observation of the
obtained core 50          148628. revealed complete absence of a boundary
inter-      For earlier disclosed methods of forming ferrite face at the
abutting surfaces of the two core    5    single crystals, reference can be
made to our elements 26, 40 which were integrally bonded      earlier
application EP-A-39593 and EP-A-53481. through solid-solid reaction. The
measurement of the width of the magnetic gap 46 was 2 um. A      Claims
magnetic head using this core 50 was compared, in S/N ratio, with a
magnetic head using a known    70    1. A magnetic head core (20; 50; 74)
of core constituted by glass-bonded core elements.   generally ring-shaped
structure having a coil- The magnetic head with the instant core 50
winding aperture (24; 44) for winding coils, and demonstrated 2dB
improvement in the S/N ratio     forming a generally annular magnetic
circuit, over the known head. It was found that the instant  wherein a
magnetic gap (22; 46; 70) of a predeter- core 50 had a significantly
reduced magnetic   15   mined width (a;P) is formed transversely across
resistance at the abutting portions of the two    the annulus of the
magnetic circuit, said magnetic elements 26, 40, due to absence of a "rear
gap"   circuit consisting of a plurality of core elements which would exist
at such abutting portions in the  (16, 18; 26, 40; 65, 66, 68) of ferrite
which are known glass-bonded core.                            assembled
together into a generally ring-shaped 20   assembly (20; 42; 62, 64) with
one of the pairs of Example 2                         opposed surfaces (25)
of said core elements The magnetic head core was prepared accord-
defining said magnetic gap, the core being ing to the method illustrated in
Fig. 6. As in    characterised in that the opposed surfaces of each Example
1, the pair of elongate core elements 26,  remaining pair abut against each
other and are 40 used in this example were pre-polished for   25   directly
bonded together by means of solid-solid smooth abutting surfaces. As shown
in the figure,  reaction, whereby substantially no rear gap the surface 30
of the core element 26 was ground  exists. to 1 um depth with a rotary
blade made of           2. The magnetic head core (20; 50) of claim 1,
comparatively fine foamed urethane, which con-    wherein said magnetic
circuits consists of two tains abrasives of diamond in its peripheral por-
30   core elements (16, 18; 26, 40), said magnetic gap tion. Subsequently,
the coil-winding groove 28    (22; 46) being defined by and formed between
was formed in the core element 26.                opposed surfaces (25) of
said two core elements The processed core element 26 and the other     (16,
18) at one end of said ring-shaped assembly, core element 40 were then
butted together as      and the solid-solid reaction bond being between
shown, with a hydrochloric acid solution applied   35   the mutually
abutting surfaces at the other end of to the abutting surfaces. After the
elements 26, 40  the ring-shaped assembly. had been dried, the assembly was
placed in an       3. The magnetic head core (20; 50; 74) of claim alumina
box, which was then introduced in a       1, wherein at least a portion of
at least one of said heating furnace. The core elements 26, 40 were    two
plural core elements which contributes to ,heated at [err] for one hour in
a nitrogen gas of   40   defining said magnetic gap is made of ferrite 10%
oxygen concentration, whereby the abutting    single crystal. portions of
the elements were sintered and          4. The magnetic head core of claim
3, wherein integrally bonded together.                       said portion
made of ferrite single crystal has a The magnetic gap 46 was filled with
the molten   crystal face of (111) or (100). glass 48, and the obtained
assembly 46 was cut   45  5. The magnetic head core of claim 1, wherein
into plural cores 50 of the invention.            said magnetic gap has a
width of 0.4-3 microns, The observation of the obtained core 50
which is the distance between opposed surfaces revealed complete absence of
a boundary inter-    of two of said plural core elements. face at the
abutting surfaces of the two core       6. A method of producing a magnetic
head core elements 26, 40 which were integrally bonded   50   (20; 50) of
generally ring-shaped structure con- through solid-solid reaction. The
measurement of  sisting of a pair of core elements (16,18; 26,40) of 



the width of the magnetic gap 46 was 1 um. A      ferrite which have
opposed surfaces defining a magnetic head prepared by winding coils around
magnetic gap (22; 46), comprising the steps of: this core 50 was compared,
in S/N ratio, with a     subjecting at least one of said ferrite core
magnetic head using a known core constituted by   55   elements (18; 26;
26, 40) to one of a grinding glass-bonded core elements. The magnetic head
process and a chemical treatment process, to with the instant core 50
demonstrated 2dB          remove stock to a predetermined depth to form
improvement in the S/N ratio over the known       one of said opposed
surfaces defining said mag- head. It was found that the instant core 50 had
a  netic gap; significantly reduced magnetic resistance at the   60
forming a groove (28; 60) in at least one of said abutting portions of the
two elements 26,40, as in  ferrite core elements, said groove serving to
Example 1.                                        define an aperture (24;
44) for facilitating a pro- Methods of making magnetic head cores con-
cess of winding coils around said core elements; sisting at least partly of
single crystal ferrite and  subsequently to the above steps, butting said
involving direct bonding of a plurality of ferrite   65   pair of core
elements such that said groove is 8    13             EP  0 148 014 B1
14 Thus, plural magnetic head cores 50 were       core elements by
solid-solid reaction are fully obtained.
described in our copending European application The observation of the
obtained core 50         148628. revealed complete absence of a boundary
inter-     For earlier disclosed methods of forming ferrite       C face at
the abutting surfaces of the two core    5    single crystals, reference
can be made to our - elements 26, 40 which were integrally bonded
earlier application EP-A-39593 and EP-A-53481. through solid-solid
reaction. The measurement of
r the width of the magnetic gap 46 was 2 um. A     Claims magnetic head
using this core 50 was compared, in S/N ratio, with a magnetic head using a
known    10    1. A magnetic head core (20; 50; 74) of core constituted by
glass-bonded core elements.   generally ring-shaped structure having a
coil- The magnetic head with the instant core 50       winding aperture
(24; 44) for winding coils, and demonstrated 2dB improvement in the SIN
ratio    forming a generally annular magnetic circuit, over the known head.
It was found that the instant  wherein a magnetic gap (22; 46; 70) of a
predeter- core 50 had a significantly reduced magnetic    15    mined width
(a;f) is formed transversely across resistance at the abutting portions of
the two    the annulus of the magnetic circuit, said magnetic elements 26,
40, due to absence of a "rear gap"   circuit consisting of a plurality of
core elements which would exist at such abutting portions in the  (16, 18;
26, 40; 65, 66, 68) of ferrite which are known glass-bonded core.
assembled together into a generally ring-shaped 20   assembly (20; 42; 62,
64) with one of the pairs of Example 2                         opposed
surfaces (25) of said core elements The magnetic head core was prepared
accord-     defining said magnetic gap, the core being ing to the method
illustrated in Fig. 6. As in    characterised in that the opposed surfaces
of each Example 1, the pair of elongate core elements 26,  remaining pair
abut against each other and are 40 used in this example were pre-polished
for   25   directly bonded together by means of solid-solid smooth abutting
surfaces. As shown in the figure,  reaction, whereby substantially no rear
gap the surface 30 of the core element 26 was ground  exists. to 1 pm depth
with a rotary blade made of           2. The magnetic head core (20; 50) of
claim 1, comparatively fine foamed urethane, which con-    wherein said
magnetic circuits consists of two tains abrasives of diamond in its
peripheral por-  30   core elements (16, 18; 26, 40), said magnetic gap
tion. Subsequently, the coil-winding groove 28   (22; 46) being defined by
and formed between was formed in the core element 26.
opposed surfaces (25) of said two core elements The processed core element
26 and the other     (16, 18) at one end of said ring-shaped assembly, core
element 40 were then butted together as      and the solid-solid reaction
bond being between shown, with a hydrochloric acid solution applied   35
the mutually abutting surfaces at the other end of to the abutting
surfaces. After the elements 26,40  the ring-shaped assembly. had been
dried, the assembly was placed in an     3. The magnetic head core (20; 50;
74) of claim alumina box, which was then introduced in a       1, wherein
at least a portion of at least one of said heating furnace. The core
elements 26, 40 were   two plural core elements which contributes to heated
at [err] for one hour in a nitrogen gas of   40   defining said magnetic
gap is made of ferrite 10% oxygen concentration, whereby the abutting
single crystal. portions of the elements were sintered and         4. The
magnetic head core of claim 3, wherein integrally bonded together.
said portion made of ferrite single crystal has a The magnetic gap 46 was
filled with the molten  crystal face of (111) or (100). glass 48, and the
obtained assembly 46 was cut   45  5. The magnetic head core of claim 1,
wherein into plural cores 50 of the invention.            said magnetic gap
has a width of 0.4-3 microns, The observation of the obtained core 50
which is the distance between opposed surfaces revealed complete absence of
a boundary inter-    of two of said plural core elements. 



face at the abutting surfaces of the two core       6. A method of
producing a magnetic head core elements 26, 40 which were integrally bonded
50   (20; 50) of generally ring-shaped structure con- through solid-solid
reaction. The measurement of  sisting of a pair of core elements (16, 18;
26,40) of the width of the magnetic gap 46 was 1 um. A      ferrite which
have opposed surfaces defining a magnetic head prepared by winding coils
around    magnetic gap (22; 46), comprising the steps of: this core 50 was
compared, in S/N ratio, with a     subjecting at least one of said ferrite
core magnetic head using a known core constituted by   55   elements (18;
26; 26, 40) to one of a grinding glass-bonded core elements. The magnetic
head     process and a chemical treatment process, to with the instant core
50 demonstrated 2dB         remove stock to a predetermined depth to form
improvement in the S/N ratio over the known       one of said opposed
surfaces defining said mag- head. It was found that the instant core 50 had
a  netic gap, significantly reduced magnetic resistance at the   60
forming a groove (28; 60) in at least one of said abutting portions of the
two elements 26,40, as in  ferrite core elements, said groove serving to
Example 1.                                 define an aperture (24; 44) for
facilitating a pro- Methods of making magnetic head cores con-      cess of
winding coils around said core elements; sisting at least partly of single
crystal ferrite and  subsequently to the above steps, butting said
involving direct bonding of a plurality of ferrite   65   pair of core
elements such that said groove is 8    15             EP 0 148 014 B1
16 located internally of the butted core elements so  eines der Paare
einander gegeniberliegender Fla- as to form  said aperture between the core
chen (254) der Kernelemente den Magnetluftspalt elements, and such that
said opposed surfaces     bestimmt und der Kern dadurch gekennzeichnet
define said magnetic gap; and                     ist, daB die einander
gegenuberliegenden F1i- heating said pair of ferrite core elements to    5
chen von jedem verbleibenden Pear aneinander bond abutting surfaces thereof
together by       angrenzen und durch  Festkorper-Festkorper- means of
solid-solid reaction, thereby obtaining  Reaktion unmittelbar in Verbund
miteinander an integral ring-shaped assembly, with sub-       gebracht
sind, so daB im wesentlichen kein ruck- stantially no rear gap.
wartiger Spalt vorhanden ist. 7. The method of claim 6, wherein said pair
of   10    2. Magnetkopfkern (20; 50) nach Anspruch 1, core elements
consist of a pair of elongate blocks  wobei der Magnetkreis aus zwei
Kernelementen of ferrite, a surface of at least one of said elongate  (16,
18; 26, 40) besteht, der Magnetluftspalt (22; blocks being subjected to
said stock removing    46) durch und zwischen einander gegenuberlie- step
and/or said groove forming step, along the   genden Flachen (25) der beiden
Kernelemente length of the blocks, said elongate blocks being   15  (16,
18) an einem Ende der ringfOrmigen Einheit butted and bonded together into
an elongate       gebildet ist, und der Festkorper-Festk6rper-Reak- bonded
assembly, said  elongate  bonded         tionsverbund zwischen den
aneinanderliegenden assembly being cut in parallel planes perpendicu-
Flachen am anderen Ende der ringf6rmigen Ein- lar to said length of the
blocks, whereby said ring-  heit vorliegt. shaped assembly is obtained in
plural number.    20  3. Magnetkopfkern (20; 50; 74) nach Anspruch 8. The
method of claim 6, wherein one (26) of   1, wobei mindestens ein Teil von
mindestens said pair of core elements is formed with two     einem der
beiden Mehrfachkernelemente, das zur protrusions (36, 38) located on
opposite sides of  Bildung des Magnetluftspalts beitragt, aus einem said
one of the opposed surfaces subjected to     Ferriteinkristall besteht.
said stock removing step, one (36) of said two   25  4. Magnetkopfkern nach
Anspruch 3, wobei der protrusions being located relatively adjacent to  aus
einem Ferriteinkristall bestehende Teil eine said one of the opposed
surfaces, and the other   Kristallflache von (111) oder (100) hat.
protrusion (38) being located relatively remote    5. Magnetkopfkern
nach.Anspruch 1, wobei der from said one of the opposed surfaces, said two
Magnetluftspalt eine Breite von 0,4 bis 3 Mikro- protrusions of said one
core element (26) being   30   meter aufweist, die den Abstand zwischen
einan- butted on the other core element (40) and bonded  der
gegenuberliegenden Flachen von zwei der thereto so as to maintain a
predetermined width   Mehrfachkemelemente darstellt. (,) of said magnetic
gap (46) between said         6. Verfahren zum Herstellen eines Magnetkopf-
opposed surfaces, one end portion of said ring-   kerns (20; 50) von mehr
oder weniger ringformi- shaped assembly including said one protrusion   35
ger Struktur, bestehend aus einem Pear Ferritker- (36) being cut off,
whereby the two core elements  nelementen (16, 18; 26, 40) mit einander
gegen- are bonded together solely at said other prp-    iiberliegenden
einen Magnetluftspalt (22; 46) bil- trusion (38) to form a generally
annular magnetic  denden Flachen, mit folgenden Verfahrensschrit- circuit.
ten: 9. The method of claim 6 wherein at least a   40  Unterziehen
mindestens eines der Ferritkerne- portion of at least one of the two core
elements  lemente (18; 26; 26, 40) entweder einem which contributes to
defining said magnetic gap   Abschleifverfahrensschritt oder einem  chemi-
is made of ferrite single crystal.               schen Behandlungssehritt
zum  Abtragen des 10. The method of claim 9 wherein said portion
Materials, bis auf eine vorbestimmte Tiefe, um made of ferrite single
crystal has a crystal face of   45   eine der einander gegenOberliegenden,
den 



(111) or (100).                                   Magnetluftspalt
begrenzenden Flachen zu bilden; 11. A method according to any one of claims
6     Formen eines Einschnitts (28; 60) in mindestens to 10, wherein a
ferrite-dissolving acid or a sol-  einem der Ferritkernelemente, wobei der
Ein- ution of inorganic salt including a ferrite com-  schnitt eine des
Wickeln der Spulen um die ponent is applied to the core element surfaces
so   Kernelemente herum erleichternde 6ffnung (24; being abutted for
solid-solid bonding.            44) bestimmt; anschlieBend an die obigen
Schritte: derartiges Patentanspruche
Aneinanderlegen der beiden Kernelemente, daB der Einschnitt im Innern der
aneinanderstoBen- 1. Magnetkopfkern (20; 50; 74) von allgenein    den
Kernelemente zu liegen kommt und die Off- ringf6rmiger Struktur mit einer
Spulenwick          nung zwischen den Kernelementen bildet, und offnung
(24; 44) zum Wickeln der Spulen und zum    B  einander gegenuberliegenden
Flachen Ausbilden eines mehr oder weniger ringforomgen den Magnetluftspalt
bestimmen; und Magnetkreises, wobei ein Magnetluftspalt  22; Erhitzen   der
beiden Ferritkernelemente, um 46; 70) vorbestimmter Weite (a; ,B) quer uber
den    deren aneinanderstoBende Flachen vermittels Kreisring des
Magnetkreises gebildet wird der    est orer-Festkrper-Reaktion in Verbund
mit- Magnetkreis aus einer Mehrzahl von Ferritkerne    einander zu bringen
und dadurch eine einstuckige lementen (16,17; 26,40; 85,86,88) besteht, die
zu ringformige, im wesentlichen keinen ruckwarti- einer mehr oder weniger
ringformigen Einheit  - -  gen Spalt aufweisende Einheit zu erhalten. (20;
42; 62; 64) zusammengefugt werden, wobei   65 7. Verfahren nach Anspruch 6,
wobei die beiden 9    17              EP 0 148 014 B1
18 Kernelemente aus zwei linglichen Ferritblocken    I'une h I'autre par
reaction solide-solide, et il bestohen, eine Fliche Mindestens eines dieser
n'existe donc sensiblement pas d'ecartement linglichen Blocke dem
Materialabtragschritt und/  arriere. oder dem Einschnittbildungsschritt
entlang der      2. Noyau de tete magn6tique (20; 50) de la Blocklinge
ausgesetzt wird, die linglichen Blocke    5    revendication 1, ou lesdits
circuits magnetiques aneinandergelegt und zu einer linglichen Ver-     se
composent de deux 6l6ments de noyau (16, 18; bundeinheit verbunden werden,
wobei die langli-   26, 40), ledit ecartement magnetique (22; 46) che
Verbundeinheit zum Erzielen einer Mehrzahl    6tant defini par et form6
entre les surfaces oppo- von ringffrmigen Einheiten in parallele Ebenen
sees (25) des deux 61ements de noyau (16, 18) A senkrecht zur Blocklinge
geschnitten wird.   to   une extremit6 dudit assemblage de forme annu- 8.
Verfahren nach Anspruch 6, wobei eines (26)  laire et la liaison par
reaction solide-solide etant der beiden Kernelernente mit zwei Vorsprungen
entre les surfaces mutuellement en aboutement A (36, 38) versehen wird, die
auf einander gegen-   I'autre extremit6 de l'assemblage de forme annu-
uberliegenden, dem Materialabtragschritt unter-   laire. worfenen FlAchen
angeordnet werden, einer (36)   15   3. Noyau de tete magn6tique (20; 50;
74) de la der beiden Vorsprunge verh3ltnismaBig dicht       revendication
1, ou au moins une portion d'au neben dieser einen der einander
gogenuberlie-     moins l'un desdits deux elements de noyau qui genden
F1ichen und der andere Vorsprung (38)      contribue A d6finir ledit
ecartement magnetique verhiltnismiBig weit entfernt von dieser einen    est
faite en monocristal de ferrite. der einander gegenuberliegenden Flachen
ange-   20  4. Noyau de tete magnetique de la revendica- ordnet wird, die
beiden Vorsprunge dieses einen   tion 3, ou ladite portion faite de
monocristal de Kernelements (26) an das andere Kernelement       ferrite a
une face de cristal de (111) ou (100). (40) angelegt und damit in Verbund
gebracht         5. Noyau de tete magnetique de la revendica- warden, um
einer vorbestimmte Breite (j) des      tion 1, ou ledit ecartement
magnetique a une Magnettuftspalts (46) zwischen den einander   25   largeur
de 0,4-3 microns, qui est la distance entre gegenuberliegenden Flichen
aufrecht zu halten,    les surfaces opposees de deux desdits plusieurs und
ein Endabschnitt der ringf6rmigen Einheit     6l6ments de noyau.
einschliefIlich des einen Vorsprungs (36) abge-     6. Procede de
fabrication d'un noyau de tWte- schnitten wird, um die beiden Kerneleemente
nur   magn6tique (20; 50) de structure g6n6ralement am anderen Vorsprung
(38) miteinander in Ver-  30   annulaire consistant en une paire d'6lements
de bund zu bringen und einen mehr oder weniger       noyau (16, 18; 26, 40)
de ferrite qui ont des ringformigen Magnetkreis zu bilden.
surfaces opposees d6finissant un 6cartement 9. Verfahren nach Anspruch 6,
wobei minde-      magn6tique (22; 46), comprenant les etapes de: stens ein
Teil von mindestens einem der belden      soumettre au moins l'un desdits
el6ments de zum Bilden des Magnetluftspalts tragenden Ker-  35   noyau en
ferrite (18; 26; 26, 40) a l'un d'un nelemente aus einem Ferriteinkristall
besteht.    processus de meulage et d'un processus de traite- 10. Verfahren
nach Anspruch 9, wobei der aus    ment chimique, pour enlever le produit
sur une einem Ferriteinkristall bestehende Teil eine Kri-  profondeur
predeterminee pour former l'une des- stallflache von (111) oder (100) hat.
dites surfaces opposees d6finissant ledit 6carte- 11. Verfahren nach einem
der Anspruche 6 bis   40   ment magnetique; 10, wobei eine Ferrit
auflosende Saure oder eine   former une gorge (28; 60) dans au moins l'un
L6sung  aus  einem  einen  Ferritbestandteil      desdits 6lements de noyau
en ferrite, ladite gorge 



enthaltenden anorganischen Salz auf die zwecks    servant A d6finir une
ouverture (24; 44) pour Festkorper-Festk6rper-Verbund aneinandergeleg-
faciliter un processus d'enroulement de bobines ten Kernelementflachen
aufgebracht wird.     45   autour desdits 6l6ments de noyau; subs6quemment
aux etapes ci-dessus, mettre Revendications
ladite paire d'6lements de noyau en aboutement de maniere que ladite gorge
soit placee a l'int6- 1. Noyau de tete magn6tique (20; 50; 74) de     rieur
des 6elments de noyau bout A bout afin de structure g6neralement annulaire
ayant une   so   former ladite ouverture entre les el6ments de ouverture
(24; 44) d'enroulement bobines pour     noyau et de maniere que lesdites
surfaces oppo- enrouler des bobines, et formant un circuit       s6es
d6finissent ledit ecartement magn6tique; et magnetique g6niralement
annulaire, ou un ecar-     chauffer ladite paire d'el6ments de noyau en
tement magnetique (22; 46; 70) d'une largeur      ferrite pour lier
ensemble leurs surfaces en abou- pr6determin6e (a; ) est form6
transversalement A   55   tement par r6action solide-solide, et obtenir
ainsi travers l'anneau du circuit magnetique, ledit cir-  un assemblage
integral de forme annulaire, cuit magnetique consistant en un certain
nombre  n'ayant sensiblement pas d'ecartement arriere. d'6lements de noyau
(16, 18; 26,40; 65,66,68) de    7. Proc6d6 de la revendication 6, ob ladite
paire ferrite qui sont assembles en un assemblage       d'6lements de noyau
se compose d'une paire de generalement de forme annulaire (20; 42; 62, 64),
60   blocs allonges de ferrite, une surface d'au moins l'une des paires de
surfaces opposies (25) desdits  l'un desdits blocs allonges 6tant soumise 3
I'6tape 6lements de noyau d6finissant ledit 6cartement    d'enlevement de
produit et/ou A I'etape de forma- magnitique, le noyau 6tant caract6rise en
ce que  tion d'une gorge, sur la longueur des blocs, les surfaces oppos6es
de chaque paire restante    lesdits blocs allong6s etant mis bout A bout et
sont en aboutement et sont directement liees   65   reli6s en un assemblage
allonge et relie, ledit 10    19              EP 0 148 014 B1
20 assemblage allong6 et reli6 6tant coupe dans des    dudit assemblage de
forme annulaire compre- plans paralleles perpendiculairement 3 ladite Ion-
nant ladite protuberance (36) etant d6coupee, gueur des blocs, ainsi on
obtient en plusieurs      ainsi les deux el6ments de noyau sont lies ensem-
nombres ledit assemblage de forme annulaire.        ble uniquement A ladite
autre protuberance (38) 8. Procede de la revendication 6, oa l'un (26) de
5    pour former un circuit magnetique generalement ladite paire d'elements
de noyau presente deux      annulaire. protuberances (36, 38) placees sur
des cotes          9. Procede de la revendication 6, ou au moins opposes de
la premiere desdites surfaces oppo-      une portion d'au moins l'un des
deux elements de sees soumises A ladite etape d'enlbvement du        noyau
qui contribue A definir ledit ecartement produit, I'une (36) desdites
protuberances etant   10    magnetique est faite d'un monocristal de
ferrite. placee relativement adjacente A ladite premiere       10. Procede
de la revendication 9, ou la portion desdites surfaces opposees et l'autre
protube-      faite du monocristal de ferrite a une face de cristal rance
(38) etant placee relativement eloignee de    de (111) ou (100). ladite
premiere des surfaces opposies, lesdites       11. Procede selon l'une
quelconque des reven- deux protuberances dudit premier element de   15
dications 6 A 10, ou, un acide dissolvant la ferrite noyau (26) etant mises
en aboutement sur I'autre    ou une solution d'un sel inorganique
comprenant 6l6ment de noyau (40) et reliees b celui-ci de      un composant
de ferrite est applique aux surfaces maniere A maintenir une largeur
predeterminee       de l'Aliment de noyau qui sont en aboutement (f) dudit
ecartement magnetique (46) entre les-     pour la liaison solide-solide.
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