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corresponding to the desired gap length by sputter- ing as shown in Fig.
32. A plurality of precut -      The present invention relates to magnetic
grooves 7 are formed at a given pitch P in the heads for use in rigid disc
drive devices or the like  upper surface (gap forming surface) of the
second serving as external memory devices for electronic   5   base plate
6b to obtain ridges with a preliminary computers, and more particularly to
floating-type  track width [err] slightly larger than the desired track
magnetic heads having the face to be opposed to    width as shown in Fig.
33. recording media and a core chip having a magnetic      Next as shown in
Fig. 34, a plurality of winding gap portion and attached to the slider, the
invention  grooves 8 are formed in the gap forming surface of further
relating to a process for producing the mag-   10  the second base plate
6b, and the two base plates netic head.
,    a, 6b are fitted together with their gap forming In recent years, it
has been greatly required   surfaces opposed to each other. Further as seen
in that rigid disc drive devices, like other devices, be  Fig. 35, glass
bars 9 are inserted into the respec- small-sized, and high-density
recording on record-  tive winding grooves 8, then melted and solidified,
ing media has become an important problem. Ac-  is  filling the precut
grooves 7 with glass 10 as shown cordingly, magnetic discs of the thin
metal film   In Fig. 36 and giving a block 11 composed of the type having a
high coercive force (Hc) have been   pair of base plates 6a, 6b bonded
together with the developed for use in place of those of the conven-
glass. tional oxide-coated type.                              Next, the
block 11 is cut into a plurality of core On the other hand, as magnetic
heads for hard   20  blocks 14 along broken lines A-A'. A plurality of
discs, floating-type magnetic heads are in use     truck width defining
grooves 12 are cut at a pre- which comprise a slider having the face to be
determined pitch in the head portion of each core opposed to the recording
medium and a core chip    block 14 to form a plurality of medium facing
incorporated in the slider. It has been proposed to  ridges 13 having the
desired track width t2 as provide a core chip of the so-called MIG type
25  shown in Fig. 37. (metal-in-gap type) especially in floating-type mag-
The core block 14, when sliced, affords core netic heads for use with rigid
discs of the thin   chips 4 each comprising a pair of core segments metal
type. The core chip of the MIG type includes  1a, 1b, a thin ferromagnetic
metal film 2 and a gap a film of Sendust, amorphous magnetic alloy or like
spacer 3 as seen in Fig. 38. highly saturated magnetic flux material formed
by   30  Next, sliders 16 as shown in Fig. 39 are pre- sputtering and
opposed to the magnetic gap por-    pared which are made of a nonmagnetic
ceramic tion of the chip (see, for example, Unexamined      such as calcium
titanate, each core chip 4 is fitted Japanese Patent Publication SHO
62-295207).        in a slit 15 formed in the slider 16, and a glass Fig.
11 is a plan view of a MIG-type core chip  plate 17 having a lower
softening point than the fabricated according to the present invention for
35  glass bar 9 is placed on the core chip 4 as shown use with rigid
discs,to show the magnetic gap      in Fig. 40. portion in its face to be
opposed to the recording     The glass plate 17 is thereafter melted and
medium. As far as the structure appearing on the   solidified, thereby
filling the glass 5 into the spaces medium opposed face is concerned, the
core chip    at opposite sides of the medium facing ridge 13 has the same
construction as known MIG-type core  40  and into the clearance in the
slider slit 15 around chips.
the core chip 4 and bonding the core chip 4 to the More specifically, the
core chip 4 comprises a  slider 16. Finally, the slider 16 is chamfered as
at pair of core segments 1a, 1b made of Mn-Zn ferrite  18 to finish the
exterior, whereby a floating-type and butting against each other, and a
thin film 2 of  magnetic head is completed as shown in Fig. 41.
ferromagentic metal such as Sendust and a gap   45    In preparing the
conventional magnetic head spacer 3 of SiO2 or the like. The core chip 4 is
by the above process, the upper surface of the secured to a slider (not
shown) with bonding glass  base plate 6a of Mn-Zn ferrite is coated by
sputter- portions 5, 5 to provide the floating-type magnetic  ing with the
thin ferromagnetic metal film 2 which is head.
different from the Mn-Zn ferrite in coefficient of Such floating type
magnetic heads have here-  so  expansion in the step of Fig. 32. with the
result that tofore been produced by the process illustrated in  the base
plate 6a warps during sputtering due to a Figs. 32 to 41.
change in temperature to create a great error in the First, two base plates
of Mn-Zn ferrite are     gap length of the magnetic gap portion finally ob-
prepared, both surfaces of each of the base plates  tained. are polished to
a mirror finish, and the first of the  55  In the steps of Fig. 34 through
Fig. 36, more- base plates, 6a, is coated on its upper surface (gap  over,
the SiO2 film and the ferrite base plate, which forming surface) with a
thin ferromagnetic metal   are not satisfactorily wettable with glass, are
bon- film 2 and then with a gap spacer 3 of a thickness  ded together with
glass to fabricate the block 11. 3  



3                 EP 0 340 781 B1                     4 Consequently, the
block 11 is very low in bond     the third step of cutting truck width
defining strength and is likely to fracture or crack in the  grooves in the
core block to form a plurality of subsequent step. The core chip 4
eventually ob-    medium facing ridges each including the metal film tained
is also low in the strength of bond between  and the gap spacer and having
a width equal to the the core segments 1a and 1b.                   5
desired truck width, and the fourth step of cutting Further in bonding the
two base plates to each  the resulting core block into core chips each in-
other with glass, the glass bar 9 needs to be      cluding the metal film
and the gap spacer. The heated to a temperature about 150 to [err]
core chip obtained by the fourth step is bonded to higher than the
softening point (e.g., 590 C) of the  a slider with a second glass having a
lower soften- glass. This permits a reaction to proceed at the   10  ing
point than the first glass. interface between the ferrite base plate and
the thin  The two base plates are bonded together by Sendust film, possibly
forming a quasi-gap or a    forming a plurality of grooves in the second
base secondary gap at the interface.                    plate between the
strip-like surface areas thereof to Additionally, the step of Fig. 32
wherein the   be joined to the gap spacers and filling these upper surface
of the first base plate 6a is coated   15  grooves with the first glass in
the first step, and with the thin ferromagnetic metal film 2 by sputter-
melting and solidifying the first glass with the first ing gives rise to
the problem that sputtered metal  and second base plates joined together in
the particles disturb the crystallinity of the first base  second step.
plate surface owing to the resulting impact or the     With the magnetic
head described above, the like, consequently forming a nonmagnetic amor-
20  pair of core segments, each made of a ferromag- phous layer at the
interface between the first base  netic oxide which is highly wettable with
glass, are plate 6a and the metal film 2 for the amorphous    directly
bonded to each other with the glass at layer to provide a secondary gap.
opposite sides of the area where the thin fer- An object of the present
invention is to provide  romagentic metal film and the gap spacer are a
magnetic head of the floating type which can be   25  present. This gives
the joint of the core segments fabricated with an accurate gap length
despite the  higher bond strength than heretofore possible. temperature
change involved in the thin film for-      With the process for producing
the magnetic ming step and in which the core segments of the    head, the
thin ferromagnetic metal film is deposited core chip are firmly bonded to
each other, and a   over a smaller area than conventionally, conse- process
for producing the magnetic head.      30  quently rendering the base plate
free of warping Another object of the invention is to provide a  and
affording a magnetic gap portion with improved process for producing
floating-type magnetic heads  accuracy. without creating any secondary gap
at the interface    The two base plates are bonded to each other between
the core segment of the core chip and the  with the first glass as filled
in the plurality of thin ferromagnetic metal film thereof.        35
grooves in one of the base plates, so that the The floating-type magnetic
head of the present  temperature to which the glass is heated for bond-
invention comprises a core chip composed of a      ing can be lower than
conventionally, e.g., a lower pair of core segments, and a gap spacer and a
thin  temperature which is about [err] higher than the ferromagnetic metal
film provided at the joint be-  softening point of the first glass. This
serves to tween the pair of core segments, the gap spacer  40  inhibit the
reaction conventionally occurring at the and the metal film being formed
only over a portion  interface between the first base plate and the metal
of the entire area of the joint between the pair of  film owing to the high
temperature used to pre- core segments which portion has a larger width
clude the creation of a secondary gap. than the specified width, only glass
for bonding the   When one of the base plates is to be coated core segments
to each other being present over  45   with the thin ferromagnetic metal
film and the gap the remaining portion of the joint area.           spacer
as by sputtering, the gap spacer may be In producing the magnetic head of
the inven-    formed over the base plate first. A nonmagnetic tion, the
core chip is fabricated by a process com-  amorphous layer, if formed on
the base plate, will prising the first step of preparing first and second
then serve as part of the gap spacer without for- base plates made of a
ferromagnetic oxide and   50   ming a secondary gap. forming on the surface
of the first base plate to be  Fig. 1 is a perspective view of a
floating-type bonded to the second base plate a plurality of
magnetic head as a first embodiment; strips each composed of a thin
ferromagnetic metal    Fig. 2 is a perspective view partly broken away film
and a gap spacer over the metal film and         and showing the magnetic
head of Fig. 1 as having a width larger than the desired truck width,  55
used for a magnetic disc; the second step of bonding together the first
base    Figs. 3 to 10 are views for illustrating stepwise a plate and the
second base plate obtained by the       process for producing the magnetic
head of Fig. first step with a first glass to prepare a core block,  1; 



4    5                 EP0340781 B1                      6 Fig. 10A is a
view in section taken along the   the conditions of: base plate temperature
[err] joint between the core segments of the core     gas pressure 2 mtorr,
discharge power 4 kW, bias chip shown in Fig. 10;
voltage 50 V and film forming rate 1400 ang- Fig. 11 is an enlarged plan
view showing the   stroms/min. The gap spacer 3 is formed by an ion
magnetic gap portion of the magnetic head of   5   plating device at a base
plate temperature of [err] Fig. 1;
C, a vacuum of 1.0 x 10-5 torr and a film forming Fig. 12 is a perspective
view of another floating-  rate of 600 angstroms/min. type magnetic head as
a second embodiment;         With reference to Fig. 4, the coated surface
of Figs. 13 to 22 are views for illustrating stepwise  the first base plate
6a is etched using a dry etching a process for producing the magnetic head
of  10  device such as an ion beam etching device to Fig. 12;
leave strips of metal film 2 and gap spacer 3 on Fig. 23 is a perspective
view of another floating-  the surface at a predetermined pitch and remove
type magnetic head as a third embodiment;      the other portions of the
film 2 and the spacer 3. Figs. 24 to 29 are views for illustrating stepwise
The strips have a preliminary track width [err] (about a process for
producing the magnetic head of  15  50 [err] larger than the desired track
width t2 (about Fig. 23;                                        13 [err]
The ion beam etching operation is con- Figs. 30 and 31 are views showing
steps of a    ducted under the conditions of: gas pressue 2 x process for
producing another magnetic head as  10-4 torr, discharge voltage 34.5 V,
acceleration a fourth embodiment;                            voltage 750 V
and incidence angle [err] for about Fig. 32 to 40 are views for
illustrating stepwise  20  135 minutes until the undesired portions of the
the process for producing a conventional float-  metal film 2 and the gap
spacer 3 are completely ing-type magnetic head; and
removed Fig. 41 is a perspective view of the conventional  Instead of
resorting to ion beam etching, the magnetic head.
metal film 2 and the gap spacer 3 can be formed The present invention will
be described below   25  directly on the base plate 6a in the pattern shown
in greater detail with reference to first to fourth  in Fig. 4, for
example, by mask sputtering. embodiments thereof.
On the other hand, precut grooves 7 are formed at a predetermined pitch in
the upper sur- First Embodiment                                  face (gap
forming surface) of the second base 30 plate 6b to form preliminary track
faces 20 having Fig. 1 shows a magnetic head of the floating   a width
equal to the width [err] as seen in Fig. 5. A type which comprises a slider
16 having a slit 15,  plurality of depth end grooves 19 are then formed and
a core chip 25 fitted in the slit and bonded to  in the second base plate
6b to intersect the precut the slider 16 with glass portions 5, 5. The core
chip  grooves 7 perpendicular thereto as seen in Fig. 6. 25 includes a thin
ferromagnetic metal film 2 facing   35  Subsequently, the second base plate
6b is a gap spacer 3 providing a magnetic gap portion.  heated with a plate
of first glass with a softening With reference to Fig. 2, the magnetic head
is  point of [err] pressed against the plate 6b, where- disposed as opposed
to a magnetic disc 56. The    by the precut grooves 7 and the depth end
grooves disc 56 is driven at a high speed in the direction of  19 are
filled with the first glass 10 as shown in Fig. arrow A, whereby a layer of
stabilized air current is  40  7. The glass filled surface is then polished
to a formed between the disc and the head, thereby     mirror finish. The
glass is filled in by maintaining holding the head in a predetermined
floating posi-  the second base plate 6b in a vacuum at 590 C tion off the
disc surface.                        for 70 minutes. Next, a process will
be described for producing   With reference to Fig. 8, a plurality of
winding the magnetic head of Fig. 1 with reference to Figs.  45  grooves 8,
rectangular in cross section, are formed 3 to 10.
in the gap forming surface of the second base First and second base plates
6a, 6b made of    plate 6b in parallel to the depth end grooves 19 Mn-Zn
ferrite are prepared, the upper surface (gap  and as so positioned as to
partially remove the forming surface) and the lower surface of the first
plate portions defining the depth end grooves 19. base plate 6a are
polished to a mirror finish, and   so  The two base plates 6a, 6b are
thereafter fitted the upper surface of the first base plate 6a is
together with their gap forming surfaces opposed coated with a thin film 2
of a ferromagnetic metal,  to each other and with the gap spacers 3 opposed
such as Sendust, having a thickness of 3.5 [err]    to the respective
preliminary track faces 20, and The upper surface of the thin film 2 is
coated with  the first glass 10 is melted and solidified in this a gap
spacer 3 made, for example, of [err] and   55  state, whereby the plates
6a, 6b are bonded to- having a thickness of 0.8 [err] as seen in Fig. 3.
gether with the glass to make a block 21. For glass 



The thin ferromagnetic metal film 2 is formed  bonding, the assembly is
maintained at [err]in a using an opposite target sputtering device under
vacuum for 12 minutes. Consequently, the molten 5    7
EP0340781 B1                        8 glass fills up every corner around
the strips of   to a temperature about [err] higherthan its softening metal
film 2 and gap spacer 3 between the two      point, is allowed to fully
penetrate the clearance base plates.
between the two base plates. The temperature em- The block 21 is then cut
into core blocks 22    ployed for glass bonding is therefore about 70 to
along broken lines B-B'. Track defining grooves 12   5   [err] lower than
conventionally, with the result are then cut at a predetermined pitch P in
the head  that almost no reaction proceeds at the interface portion of the
core block 22 to form a plurality of  between the first base plate 6a and
the thin metal medium facing ridges 23 having the specified track  film 2
to obviate the secondary gap that was con- width t2 as shown in Fig. 9.
ventionally formed by reaction. Next, the core block 22 is sliced at the
hatched   10  Further even if the crystalline characteristics of regions 24
shown in Fig. 9 to prepare core chips   the base plate 6a is somewhat
disturbed owing to 25 as seen in Fig. 10. The core chip 25 comprises  the
collision of sputtered metal particles in the step a pair of core segments
la, lb of Mn-Zn ferrite,   of forming the thin ferromagentic metal film,
the with the metal film 2 and the gap spacer 3 pro-    temperature to which
the base plate is heated for vided at the joint therebetween, and are
bonded to  15  glass bonding subsequently is lower than is used each other
with the glass at the joint areas on    conventionally, with the result
that the layer formed opposite sides of the strip of film 2 and spacer 3.
by the reaction between the amorphous layer due The core chip 25 is
inserted into the slit 15 of  to disturbed crystals and the deposited metal
film the nonmagnetic ceramic slider 16 shown in Fig. 1.  will not further
develop into a secondary gap which A plate 17 of second glass having a
softening point  20   would adversely affect the performance of the of
[err] is placed on the core chip 25 as in the  head. conventional process
shown in Fig. 40 and melted and solidified, whereby the second glass 5 is
filled  Second Embodiment into the spaces at opposite sides of the medium
facing ridge 23 and into the clearance in the slit 15   25  Fig. 12 shows
another floating-type magnetic around the core chip 25 as shown in Fig. 1
to bond  head as a second embodiment, which is produced the core chip 25 in
the slit 15 to the slider. The  by the process to be described below with
refer- glass is filled in by heating the assembly to 5000  ence to Figs. 13
to 22. Cin atmosphere or a vacuum. Finally, the slider 16     First, first
and second base plates 26a, 26b is chamfered as at 18 to finish the
exterior to  30   made of a ferrimagnetic oxide material such as Mn-
provide a completed floating-type magnetic head.   Zn ferrite are each
polished to a mirror finish over In the thin film forming step of Fig. 3
included  the upper surface (gap forming surface) and the in the above
process for producing the magnetic    lower surface thereof. Precut grooves
28 are then head, an internal stress, even if occurring, Is almost  cut at
a predetermined pitch P in the upper surface completely released since a
major portion of the   35  of the second base plate 26b to leave
preliminary thin film is removed by the etching step of Fig. 4.  truck
faces 27 having a preliminary track width [err] This precludes the warping
of the base plate 6a    slightly larger than the desired track width t2 as
shown in Fig. 4 that would otherwise occur owing   shown in Fig. 13. to the
stress. Consequently, the magnetic gap por-     As shown in Fig. 14, a
plurality of depth end tion of the head eventually obtained has a very  40
grooves 29 intersecting the precut grooves 28 per- accurate gap length.
pendicular thereto are formed at a predetermined Further with the core chip
25 shown in Fig. 10,  pitch Po in the upper surface of the second base the
thin ferromagnetic metal film 2 and the gap    plate 26b. spacer 3 are
present at the joint between the two      Next, a first glass 30 having a
softening point core segments la, lb over the central area 57   45  of
[err] is filled into the precut grooves 28 and the thereof shown in Fig.
10A and including the me-    depth end grooves 29, and the glass filled
surface dium facing ridge 23, while at the areas 58, 58 on  is then
polished to a mirror surface as seen in Fig. opposite sides of the area 57,
the core segments   15. 1a, 1b, each made of the ferrite which is satisfac-
With reference to Fig. 16, the entire upper torily wettable with glass, are
directly bonded to  50  surface of the second base plate 26b is thereafter
each other with the glass. The core chip 25 there-  coated with a gap
spacer 41 made of SiO2 or the fore has high mechanical strength.
like and having a thickness of 0.8 am, and the Further with the foregoing
production process,  upper surface of the gap spacer 41 is coated with a
the first and second base plates 6a, 6b are bonded  thin film 31 made of a
ferromagnetic metal such as 



with the first glass 10 as filled in the precut  55   Sendust and having a
thickness of 3.5 [err] by grooves 7 and the depth end grooves 19 in the
sputtering. second plate 6b as seen in Fig. 8 by softening the     With
reference to Fig. 17, the thin metal film glass. Thus, the first glass 10,
when merely heated  and the gap spacer covering the first glass 30 are 6
9           EP 0340781 B1                      10 removed therefrom  using
a dry etching device          Since the metal film 31 is deposited on the
gap such as ion beam etching device except for the     spacer 41 formed
over the second base plate 26b spacer and film portions 41, 31 on the
preliminary  as seen in Fig. 16, the gap spacer 41 is interposed track
faces 27. The width of the metal film 31 left  between the second base
plate 26b and the metal unremoved by this step is equal to the width [err]
of   5   film 31. This eliminates the likelihood that a non- the
preliminary track faces 27.                    magnetic amorphous layer
will be formed on the With reference to Fig. 18, a plurality of winding
surface of the second base plate 26b during the grooves 32, rectangular in
cross section, are      deposition of the metal film 31, consequently fur-
formed in the upper surface of the second base     ther inhibiting the
secondary gap. plate 26b in parallel to the depth end grooves 29   10
Incidentally, even if an amorphous layer is so as to partially remove the
portions of the plate  formed on the upper surface of the second base
defining the depth end grooves 29.                 plate 26b when the gap
spacer 41 shown In Fig. 16 Next, the mirror-finished upper surface of the
is formed, the amorphous layer merely makes a first base plate 26a shown in
Fig. 19 is placed over  nonmagnetic layer integral with the gap spacer 41
the thin metal film 31 of the second base plate 26b   15  without creating
a secondary gap. shown in Fig. 18, and the first glass 30 is melted again
and solidified in this state, whereby the two  Third Embodiment base plates
26a, 26b are bonded together with the glass, giving a block 33 as seen in
Fig. 20.           Fig. 23 shows another floating type magnetic The block
33 is cut along broken lines C-C'  20  head as a third embodiment, which is
produced by into core blocks 34. Track width defining grooves  the process
to be described below with reference 35 are thereafter cut at a pitch P in
the head     to Figs. 24 to 29. portion of each core block 34 to form a
plurality of   First, mirror-surfaced first and second base medium facing
ridges 37 with the specified track   plates 42a, 42b are prepared which are
made of a width t2 as shown in Fig. 21.                  25  ferrimagnetic
oxide material such as Mn-Zn ferrite. The core block 34 is then sliced at
hatched     As seen in Fig. 24, a plurality of glass filling regions 38 to
prepare core chips 39 as seen in Fig.  grooves 44 are formed in the gap
forming surface 22. The core chip 39 comprises a pair of core      of the
second base plate 42 to leave preliminary segments 40a, 40b made of Mn-Zn
ferrite and        truck faces 43 having a preliminary truck width [err]
bonded together with the first glass 30, with the   30  slightly larger
than the desired track width t2. A thin ferromagnetic metal film 31 and the
gap spac-  depth end groove 45 is also formed in the surface er 41 provided
at the joint between the segments.  in a direction intersecting the glass
filling grooves The core chip 39 is thereafter treated in the   44
perpendicular thereto. On the other hand, the same manner as in the first
embodiment. The chip   first base plate 42a is coated with a thin ferromag-
39 is bonded to a slider 16, as fitted in its slit 15,  35  netic metal
film 46 as of Sendust and a gap spacer and the slider 16 is chamfered as
indicated at 18 to  47 of [err] or the like. finish the exterior, whereby a
completed floating-     Next with reference to Fig. 25, a first glass 48
type magnetic head is obtained as shown in Fig.     having a softening
point of [err] is filled into the 12.
glass filling grooves 44 and the depth end groove With the second
embodiment as in the case of  40  45 in the second base plate 42b, and the
coated the first, the core segments 40a, 40b made of the  surface of the
first base plate 42a is etched by an ferrite which is satisfactorily
wettable with glass are  ion beam etching device or like dry etching device
bonded directly to each other with the glass at    to form strips of metal
film 46 and gap spacer 47 at opposite sides of the medium facing ridge 37
as    a pitch P with the preliminary track width [err] shown in Fig. 22.
The core chip 39 therefore has   45  As shown in Fig 26, the first glass 48
adhering high mechanical stregnth.                          to the
preliminary track faces 43 of the second Like the first embodiment, the
first and second  base plate 42b is removed by grinding or polishing base
plates 26a, 26b are bonded together with the  to make the plate
mirror-surfaced. A winding first glass 30 filled in the precut grooves 28
and the  groove 49, rectangular in cross section, is formed depth end
grooves 29 in the second base plate  so  in the base plate 42b in parallel
to the depth end 26b by softening the glass, so that the plates can  groove
45 so as to partially remove the grooved be bonded merely by heating the
assembly to a      portion. Subsequently the two base plates 42a, 42b 



temperature slightly higher than the softening point  are fitted together
with the truck faces 43 of the of the first glass 30. Accordingly, little
or no reac-  second base plate 42b opposed to the respective tion proceeds
at the interface between the first  55  gap spacers 47 on the first base
plate 42a, and the base plate 26a and the metal film 31. This inhibits
first glass 48 is then melted and solidified, whereby the formation of a
secondary gap at the interface.  the two plates 42a, 42b are bonded
together with the glass to give a core block 50. 7    11                EP
0 340 781 B1                   12 With reference to Fig. 27, the core block
50 is  use above the magnetic disc and the other for use cut along broken
lines D-D' Into core chip assem-  under the disc. blies 51a as seen in Fig.
28. Each core assembly 51a comprises a pair of     Fourth Embodiment core
segments 52a, 52b of Mn-Zn ferrite directly   5 bonded to each other with
the first glass 48 in the  The magnetic head of a fourth embodiment is
glass filling groove 44, and the metal film 46 and  produced by
substantially the same process as the the gap spacer 47 are provided at the
core joint  third embodiment with the exception of the follow- portions
53a, 53b at opposite sides of the groove  ing feature. With reference to
Fig. 30, a core chip 44.                                          70
assembly 51a is fabricated which comprises a pair The head portion of the
core chip assembly is  of core segments 52a, 52b formed with winding then
grooved to partially remove the joint portion  grooves 49a, 49b,
respectively. The assembly 51a 53a, the portion defining the glass filling
groove 44  Is thereafter machined to form a medium facing and the other
joint portion 53b to form a medium  ridge 54 as seen in Fig. 31. facing
ridge 54 having a magnetic gap portion with  15  With the magnetic head of
the floating type the desired track width [err] as shown in Fig. 29,   thus
obtained, the pair of core segments 52a, 52b whereby a core chip 51 is
obtained.               provides an efficient magnetic path, enabling the
The same procedure as in the case of the first  head to exhibit improved
recording-reproduction and second embodiments is thereafter followed.
performance. With reference to Fig. 23, the core chip 51 is  20  In brief,
the floating-type magnetic heads of the bonded to a slider 16, as fitted in
its slit 15, and the  floating type embodying the present invention have
slider 16 is chamfereed as at 18 to finish the    a magnetic gap with a
very accurate length and are exterior to afford a completed floating-type
mag-  excellent in mechanical strength. These magnetic netic core.
heads can be produced by the process of the With the third embodiment as in
the case of  25  invention with formation of a secondary gap inhib- the
other embodiments, the core segments 52a,     ited effectively. 52b, which
are made of the ferrite satisfactorily wettable with glass, are directly
bonded to each  Claims other with the glass at the portion where the glass
filling groove 44 is formed as seen in Fig. 29. The   30  1. A magnetic
head of the floating type compris- core chip 51 therefore has high
mechanical           ing a slider (16) of nonmagnetic material and a
strength.                                             core chip (25)
secured to the slider, the core The first and second base plates 42a, 42b
are     chip (25) having a pair of core segments (1a, bonded together with
the first glass 48 filling the   1b) opposed to each other, and a gap
spacer groove 44 and the depth end groove 45 in the   35    (3) and a thin
ferromagnetic metal film (2) second base plate 42b by softening the glass
as       provided at the joint between the pair of core shown in Fig. 26
also in the above production         segments (1a, 1b), the magnetic head
being process, so that the plates can be bonded merely      characterized
in that the gap spacer (3) and by heating the assembly at a temperature
about       the thin ferromagnetic metal film  (2) are 80 C higher than the
softening point of the first  40  formed as a strip only over a portion
(57) of glass 48. Consequently, almost no reaction pro-      the entire
area of the joint between the core ceeds at the interface between the first
base plate   segments (1a, 1b) said strip portion (57) having 42a and the
thin ferromagnetic metal film 46. This    a width slightly larger than the
width of the inhibits formation of the secondary gap convention-  track and
extending to the face of the core ally created by reaction.
45       chip (25) which is opposed to a magnetic Since the core segments
52a, 52b of the core      recording medium, and only glass (10) being chip
assembly 51a shown in Fig. 28 are firmly         present over at least a
section (58) of either bonded together with the first glass 48 filled in
the  side or opposite sides of said strip portion (57) groove 44, the
assembly 51 a will not fracture when   so that the core segments (1a, 1b)
can be machined to form the medium facing ridge 54 of  50    bonded to each
other. 



Fig. 29. This results in an improved yield. The medium facing ridge 54 can
be formed       2. A process for producing magnetic heads of the
alternatively at the joint portion 53a on the other  floating type
including the steps of preparing side of the glass filling groove 44 in
opposite      sliders (16) of nonmagnetic material, fabricat- relation to
the one shown in Fig. 29. Accordingly,  55  ing core chips (25) each
composed of a pair of when the medium facing ridge is provided selec-
core segments (1a, 1b) joined together, and a tively at one of these two
different positions, two   gap spacer (3) and a thin ferromagnetic metal
kinds of magnetic heads can be fabricated; one for   film (2) provided at
the joint between the pair 8    11                EP 0 340 781 B1
12 With reference to Fig. 27, the core block 50 is  use above the magnetic
disc and the other for use cut along broken lines D-D' Into core chip
assem-  under the disc. blies 51a as seen in Fig. 28. Each core assembly
51a comprises a pair of      Fourth Embodiment core segments 52a, 52b of
Mn-Zn ferrite directly   5 bonded to each other with the first glass 48 in
the   The magnetic head of a fourth embodiment is glass filling groove 44,
and the metal film 46 and  produced by substantially the same process as
the the gap spacer 47 are provided at the core joint   third embodiment
with the exception of the follow- portions 53a, 53b at opposite sides of
the groove  ing feature. With reference to Fig. 30, a core chip 44.
10  assembly 51a is fabricated which comprises a pair The head portion of
the core chip assembly is   of core segments 52a, 52b formed with winding
then grooved to partially remove the joint portion  grooves 49a, 49b,
respectively. The assembly 51a 53a, the portion defining the glass filling
groove 44  is thereafter machined to form a medium facing and the other
joint portion 53b to form a medium   ridge 54 as seen in Fig. 31. facing
ridge 54 having a magnetic gap portion with  15  With the magnetic head of
the floating type the desired track width [err] as shown in Fig. 29,
thus obtained, the pair of core segments 52a, 52b whereby a core chip 51 is
obtained.                provides an efficient magnetic path, enabling the
The same procedure as in the case of the first  head to exhibit improved
recording-reproduction and second embodiments is thereafter followed.
performance. With reference to Fig. 23, the core chip 51 is  20    In
brief, the floating-type magnetic heads of the bonded to a slider 16, as
fitted in its slit 15, and the  floating type embodying the present
invention have slider 16 is chamfereed as at 18 to finish the     a
magnetic gap with a very accurate length and are exterior to afford a
completed floating-type mag-  excellent in mechanical strength. These
magnetic netic core.                                        heads can be
produced by the process of the With the third embodiment as in the case of
25  invention with formation of a secondary gap inhib- the other
embodiments, the core segments 52a,      ited effectively. 52b, which are
made of the ferrite satisfactorily wettable with glass, are directly bonded
to each   Claims other with the glass at the portion where the glass
filling groove 44 is formed as seen in Fig. 29. The   30  1. A magnetic
head of the floating type compris- core chip 51 therefore has high
mechanical            ing a slider (16) of nonmagnetic material and a
strength.                                              core chip (25)
secured to the slider, the core The first and second base plates 42a, 42b
are      chip (25) having a pair of core segments (1a, bonded together with
the first glass 48 filling the    1 b) opposed to each other, and a gap
spacer groove 44 and the depth end groove 45 in the   35      (3) and a
thin ferromagnetic metal film (2) second base plate 42b by softening the
glass as        provided at the joint between the pair of core shown in
Fig. 26 also in the above production         segments (1a. 1b). the
magnetic head being process, so that the plates can be bonded merely
characterized in that the gap spacer (3) and by heating the assembly at a
temperature about         the thin ferromagnetic metal film  (2) are 80 C
higher than the softening point of the first  40  formed as a strip only
over a portion (57) of glass 48. Consequently, almost no reaction pro-
the entire area of the joint between the core ceeds at the interface
between the first base plate    segments (1a, 1b) said strip portion (57)
having 42a and the thin ferromagnetic metal film 46. This     a width
slightly larger than the width of the inhibits formation of the secondary
gap convention-    track and extending to the face of the core ally created
by reaction.                              chip (25) which is opposed to a
magnetic Since the core segments 52a, 52b of the core       recording
medium, and only glass (10) being chip assembly 51a shown in Fig. 28 are
firmly          present over at least a section (58) of either bonded
together with the first glass 48 filled in the  side or opposite sides of
said strip portion (57) 



groove 44, the assembly 51a will not fracture when     so that the core
segments (1 a. 1 b) can be machined to form the medium facing ridge 54 of
50     bonded to each other. Fig. 29. This results in an improved yield.
The medium facing ridge 54 can be formed        2. A process for producing
magnetic heads of the alternatively at the joint portion 53a on the other
floating type including the steps of preparing side of the glass filling
groove 44 in opposite        sliders (16) of nonmagnetic material fabricat-
relation to the one shown in Fig. 29. Accordingly,  55  ing core chips (25)
each composed of a pair of when the medium facing ridge is provided selec-
core segments (1a, 1b) joined together, and a tively at one of these two
different positions, two    gap spacer (3) and a thin ferromagnetic metal
kinds of magnetic heads can be fabricated; one for    film (2) provided at
the joint between the pair 8    13                EP0340781 B1
14 of core segments (1a, 1b), and securing each       einem Kernabschnitt
(25), der am Schlitten be- of the core chips (25) to the slider (16), the
festigt ist, wobei der Kernabschnitt (25) ein process being characterized
in that the core       Paar Kernsegmente (la, 1b) aufweist, die ein- chip
fabricating step comprises the first step of  ander gegen~berstehen, und
einem  LUcken- preparing first and second base plates (6a,   5
Abstandshalter (3) und einem dUnnen ferroma- 6b) made of a ferromagnetic
oxide and forming      gnetischen Metallfilm (2), der an der Verbin- on the
surface of the first base plate (6a) to be  dung zwischen den Paaren der
Kernsegmente bonded to the second base plate (6b) a plural-     (la, 1b)
vorgesehen ist, wobei der Magnetkopf ity of strips each composed of a thin
ferromag-    dadurch gekennzelchnet ist, daB der LUcken- netic metal film
(2) and a gap spacer (3) over  1O  Abstandshalter (3) und der dlnne
ferromagne- the metal film (2) and having a width slightly     tische
Metallfilm (2) als Streifen nur Uber ei- larger than the desired track
width, the second    nem Tell (57) der Gesamfflache der Verbin- step of
bonding together the first base plate      dung zwischen den Kemsegmenten
(1a, 1b) (6a) and the second base plate (6b) obtained       ausgebildet
sind, wobei der Streifenberelch by the first step with a first glass (10)
to  15   (57) eine Breite aufweist, die etwas groBer ist prepare a core
block (22), the third step of       als die Brelte der Spur und sich zur
Flache cutting track width defining grooves (12) in the   des
Kernabschnittes (25) erstreckt, die einem core block (22) to form a
plurality of medium      magnetischen Aufzeichnungsmedium  gegen- facing
ridges (23) each including the metal film   Obersteht, und daB nur Glas
(10) tiber zumin- (2) and the gap spacer (3) and having a width  20  dest
einem  Abschnitt (58) einer Seite oder equal to the desired track width,
and the fourth   gegenUberliegenden Seiten des Streifenteils step of
cutting the resulting core block (22)      (57) vorhanden ist, so daB die
Kernsegmente into core chips (25) each including the metal      (1a, 1b)
aneinander befestigt werden k6nnen. film (2) and the gap spacer (3), each
of the core chips (25) obtained by the fourth step   25  2. Verfahren zur
Herstellung von Magnetkdpfen being bonded to the slider (16) with a second
vom Schwebetyp mit den Schritten der Her- glass (5) having a lower
softening point than      stellung von Schlitten (16) aus nichtmagneti- the
first glass (10).                              schem Material, der
Herstellung von Kernab- schnitten (25) jeweils aus einem Paar Kemseg- 3. A
process as defined in claim 2 wherein the   30    mente (1a, 1b), die
zusammengefigt sind, und pair of base plates (6a, 6b) are bonded to-
einem  LOckenabstandshalter (3) und einem gether by forming a plurality of
precut grooves    dlnnen ferromagnetischen Metallfilm (2), der (7) in the
second base plate (6b) between the      auf dem Obergang zwischen dem  Paar
der striplike surface areas thereof to be joined to    Kernabschnitte (1 a,
1 b) vorgesehen ist, und the gap spacers (3) and filling the precut  35
der Befestigung jedes Kernabschnitts (25) an grooves (7) with the first
glass (10) in the first  dem Schlitten (16), wobei das Verfahren da- step,
and melting and solidifying the first glass  durch gekennzeichnet ist, daB
der Herstel- (10) with the first and second base plates (6a,
lungsschritt fir den Kernabschnitt einen ersten 6b) joined together in the
second step.             Schritt der VorbereitUng einer ersten und einer 40
zweiten Grundplatte (6a, 6b) aus einem ferro- 4. A process as defined in
claim 3 wherein at          magnetischen Oxid aufweist und die Ausbil-
least one depth end groove (19) is formed in       dung auf der Oberflache
der ersten Grundplat- the surface to be joined of the second base        te
(6a), die an die zweite Grundplatte (6b) plate (6b) to intersect the
plurality of precut    angebracht wird, mit elner Vielzahl von Streifen
grooves (7) perpendicular thereto, and the first  45  aus jeweils einem
dunnen. ferromagnetischen glass (10) is filled into these grooves.
Metallfilm (2) und einem Liickenabstandshalter 



(3) Uiber dem Metallfilm (2) und mit einer Brei- 5. A process as defined in
claim 2 wherein in the      te, die etwas grdl3er ist als die gewUnschte
first step a thin ferromagnetic metal film (2)     Spurbreite, einem
zweiten Schritt zum Zusam- and a gap spacer (3) are formed over the   so
menfigen der ersten Grundplatte (6a) und der entire area of the surface to
be joined of the     zweiten Grundplatte (6b), die durch den ersten first
base plate (6a) and thereafter dryetched to  Schriff erhalten wurde, mit
einem ersten Glas form the strips of metal film and gap spacer.      (10)
zur Herstellung eines Kernblocks (22), eir nem dritten Schritt zum
Einschneiden von die Patentansprfche                               55
Spurweite definierenden Nuten (12) in den Kernblock (22) zur Ausbildung
einer Vislzahl 1. Magnetkopf vom Schwebetyp mit einem Schlit-         von
einem Medium zugewandten Rippen (23), ten (16) aus nichtmagnetischem
Material und        die jeweils den Metallfilm (2) und den Licken- 9    15
EP 0 340 781 B1                     16 abstandshalter (3) aufweisen und
eine Breite       jonction entre les segments de noyau (la,1b), aufweisen,
die der gewUnschten Spurbreite          ladite partie (57) avec bande ayant
une largeur entspricht, und dem vierten Schritt des Schnei-    legarement
sup6rleure & la largeur de la piste dens des resultierenden Kernblocks (22)
in         et allant jusqu'a la face de la puce formant Kernabschnitte
(25), die jeweils den Metallfilm    5  noyau (25) qui est en face d'un
support d'enre- (2) und den Lickenabstandshalter (3) aufwei-
gistrement magn6tique, et du verre unique- sen, wobei jeder der
Kernabschnitte (25), die      ment (10) etant present sur au moins une
durch den vierten Schritt erhalten wurden, am      partie (58) de l'un des
c8tes ou des c8tes Schlitten (16) mit einem zweiten Glas (5) befe-
opposds de ladite partie (57) avec bande pour stigt werden, das einen
geringeren Weichpunkt  10  quo les segments de noyau (1a, 1b) puissent als
das erste Glas (10) aufweist.                  8tre li6s l'un A I'autre. 3.
Verfahren nach Anspruch 2,                      2. ProcMd6 de fabrication
de totes magnetiques wobei das Paar Grundplatten (6a, 6b) verbun-       du
type flottant incluant les etapes consistant A den wird durch Ausbildung
einer Vielzahl von   15  pr6parer des chariots (16) en mat6riau non
Vorschnittnuten (7) in der zweiten Grundplatte     magnetique, fabriquer
des puces formant (6b) zwlschen den streifenformigen Oberfla-        noyaux
(25) composees chacune d'une paire chenbereichen, die mit den
LUckenabstands-         de segments de novau (1a, 1b) rdunis ensem- haltern
(3) zu verbinden sind, und AusfUllen       ble, et une entretoise
d'entrefer (3) ainsi der Vorschnittnuten (7) mit dem ersten Glas  20
qu'une fine couche (2) de metal ferromagn6ti- (10) im ersten Schritt und
Aufschmelzen und        que placees a la jonction entre la pairo de
Verfestigen des ersten Glases (10), wobei die      segments de noyau (1a,
1b) et fixer chacune erste und die zweite Grundplatte (6a, 6b) im       des
puces formant noyaux (25) au chariot (16), zweiten Schritt zusammengeftlgt
werden.            le procedd 6tant caract&r1s6 en ce que N'6ta- 25      pe
de fabrication des puces formant noyaux 4. Verfahren nach Anspruch 3,
comprend la premibre etape qui consiste A wobel zumindest sine
Tiefen-Endnut (19) in         pr6parer des premiere et seconde plaques de
der zu verbindenden  Flache der zweiten            base (6a, 6b) faites
d'un oxyde ferromagneti- Grundplatte (6b) vorgesehen ist, um die Viel-
que et a former sur la surface de la premibre zahl der Vorschnittnuten (7)
senkrecht dazu zu   3o  plaque de base (6a) destinee a 8tre liee & la
kreuzen und wobei das erste Glas (10) in diese     seconde plaque de base
(6b) une plurality de Nuten eingefillt wird.
bandes composees chacune d'une fine couche (2) de metal ferromagn~tique et
d'une entretoi- 5. Verfahren nach Anspruch 2,                          se
d'entrefer (3) au-dessus de la couche de wobei im ersten Schritt ein dOnner
ferromagne-  35  m6tal (2) et ayant une largeur lgbrement plus tischer
Metallfilm (2) und ein L~ckenabstands-      importante que la largeur de
piste souhaiteo, la halter (3) Ober die Gesamtfliche der zu verbin-
seconde etape consistant a Her ensemble la denden Oberfl~che der ersten
Grundplatte (6a)      premiere plaque de base (6a) et la seconde
ausgebildet wird und anschlieSend zur Ausbil-      plaque de base (6b)
obtenues lors de la pro- dung der Streifen aus Metallfilm und des LUk-  40
miere etape avec un premier verre (10) pour kenhalters trockengeatzt wird.
pr6parer un bloc de noyau (22), la troisieme etape consistant a d6couper
des rainures (12) Revendicatlons                                         de
definition de la largour de piste dans le bloc de noyau (22) pour former
une pluralit6 d'are- 1. TMte magnetique de type flottant, qui com-   45
tes (23) faisant face au supwort d'enregistre- 



prend un chariot (16) en materiau non magneti-     ment, comprenant chacune
la couche de metal que et une puce formant noyau (25) fixse au        (2)
et l'entretoise d'entrefer (3) et ayant une chariot, la puce formant noyau
(25) compre-        largeur 6gale A la largour de piste souhait6e, nant une
pairo de segments de noyau (1 a, 1b)      et la quatrieme etape consistant
a couper le en vis-a-vis l'un de l'autre et une entretoise   50  bloc de
noyau resultant (22) en des puces d'entrefer (3) ainsi qu'une fine couche
(2) de     formant noyau (25) incluant chacune la couche m~tal
ferromagn6tique plac~es au niveau de la      de m~tal (2) et l'entretoise
d'entrefer (3), cha- jonction entre la paire de segments de noyau       que
puce formant noyau (25) obtenue par la (1a, lb), la tbte magn6tique 6tant
caract6rl-      quatrieme 6tape 6tant liee au chariot (16) avec s6e en ce
que l'entretoise d'entrefer (3) et la  55  un second verre (5) qui a un
point de ramollis- fine couche (2) de metal ferromagnetique sont
sement plus bas que le premier verre (10). formees comme une bande
uniquement sur une partie (57) de touts la superficie de la 10
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18      *   C  L        S! 3  Procdcl selon la revendication 2, dans lequel
les plaques de base (6a, 6b) de la paire sont Ii6es ensemble par formation
d'une pluralit4 de rainures pr~ddcoupdes (7) dans la seconde plaque de base
(6b) entre les regions de sa   5 surface semblables & des bandes quo l'on
va reunir aux entretoises d'entrefer (3) et remplis- sage des rainures
preddcoupdes (7) avec le premier verre (10) dans la premiere 4tape, et
fusion et solidification du premier verre (10)  1o avec les premibre et
seconde plaques de base (Oa, 6b) reunies ensemble dans la seconde dtape. 4.
Procdd6 selon la revendication 3, dans loquel  t5 au moins une rainure
d'extrdmitd de profon- deur (19) est formee dans la surface a reunir de la
seconde plaque de base (6b) pour qu'el- le coupe la pluralit6 de rainures
pr6ddcoupdes (7) en leur 4tant perpendiculaire, et ces rainu-  20 res sont
remplies du premier verre (10)! 5. Proced4 selon la revendication 2, dans
lequel dans la premibre 4tape une fine couche (2) de metal ferromagn6tique
et une entretoise d'en-   25 trefer (3) sont form~es sur toute la
superficie de la surface A reunir de la premibre plaque de base (6a) et
sont ensuite grav6es & sec pour former les bandes de couche de m~tal et
d'entretoise d'entrefer.                   30 35 40 45 50 55    


