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1 TLJQE OF THE I'NVENTI ON Magnet i ¢ Head BACKGROUND OF THE | NVENTI ON ST §§a/éd%9-
invention relates to a magnetic head in which a pair.of nmagnetic corq‘ﬁ
hal ves,: e&ch having a w ndi ng groove in which a coil is wound, ar g- 7"V
- abutted and unified together via thin rTEgnetlc metal filnms and in which a
magnetic gap is defined between the utting surfaces of the core
hal ves. Mre particularly, it relates to a magneti c head having a
structure for prohibiting peeling of the thin magnetic netal films. In a
magneti c prar atus, such as a video tape recorder
(VTR) or a digital audio tape recorder (R— DAT), investigations for

reduci ng tMPéqeéd(Yr aie@gl wavel ength of information signals are proceeding

WlthaVI?lX ovi ] Mgﬁequallty In keeping up therewith, a
hi gh- coer c¥A Ly H dium such as a so-called nmetal tape
enpl oyi ng magnet| G ’I%%%'nt%‘ép% agis”%”%t | Fa RNEY SieWa ah GHARY & IRy 1 are
having a magnetic netal nateéri ITectly '

~of magnetic core halves, each having a winding groove in which

a coil is wound, are abutted and unified together via thin
magnetic metal f.ilmsl and in which a magnetic gap is defined
between the abutting " surfaces of the core halves. More
péfrticularly, i't relates to a magnetic head having a structure
for prohibiting peeling of the thin magnetic metal flilms.
In a magnetic recording/reproducing apparatus, such as a
" video tape recorder (VTR) or a digital audio tape recorder (R-
-DAT), investigations for reducing 'the-_re‘cording wavelength of
information signals are ﬁrqceeding with a v_iew to improving the
picture quality. In keeping up therewith, a high-coercivity
magnetic recordiné medium, such as a so-called metal tape
em_ploying magn‘eti.c metal pow'd_ers as magnetic powders or an
evaporation tape having & magnetic metal ma.téria.l directly
deposited on a base film, has come into use. |
Investigations are also bé.ing conducted i.n the field of the
magnetié heads in connection with development of' ‘the - h'i\gh—
‘coercivity magnetic recording medium. Thus, for coping with the
high—-coercivity magnetic recording medium, a 'ma.grietic head has
been developed in whlch a magnetlc metal materlal is used as a

e

core material: and ‘the track w1dth is reduced



deposited on a base film has come into use. Investigations are also be
conducted in the field of the magnetic heads in connection with devel opnent
of the high- coercivity magnetic recording medium Thus, for coping wt
the hi gh-coercivity magnetic recordi ng nedium a nmagnetic head has been
devel oped in which a magnetic netal mateial is used as a core materi al
the track wdth is reduced. 2 Such magnetic head is shown in Fig.1,

whi ch abutnent surfaces of a _pair of nmmgneti.c cqre halyves 1%%@ 102 for
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net al

films 105, 106 are’ abutte

to ea ot her for

107. A sl ifdemG@gt 8GFfaces for forming thin magnetic metal films, and thin

magnetic metal films 105, 106, formed e.g., of sendust, are
formed on these forming surfaces by the vacuum thin film'forming

technique. These thin magnetic metal films 105, 106 are abutted

"to each other for forming a magnetic gap 107. A slide contact

surface for a magnétic tape is formed in a track width control
groove and a low-melting glﬁss or high-melting glass 108 is
charged in the track lwidth control groove for prohibiting
abrasion of the thin magnetic metal fflms 105, 106.

'On the abutting surfaces of the magnetic core halves-lbl,
102, there is formed a winding slot 109 for placiné a coil
therein and for controlling the depth d of a magnetic gap 107.
The winding slot 109 is comprised of an upper inclined portion
109a for controlling the depth d of the magnetic gap 107 and a
bottom 109b having a value of Rmax approximately 0.2 um by
roughening. The winding slot 109.encompa§ses not only the sole
window type in which the slot is'formed in only one of the
magnetic core halves but also the dual wi@dow type in which the
slot is.formed in each of the magnetic core halves 101; 102.

For producing this sort. of the magnetic head, a'paif of core
blocks are fabricated through a process including a step of

forming grooves in a substrate of a magnetic oxide and forming
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surface for a nmagnetic tape i s formed in atrack wwdth contro
|l ow-nel ting glass or high-nelting glass 108 is charged in the

groove and a
track

wi dt hcontrol groove for prohibiting abrasion of the thin magnetic met al
films 105, 106. On the abutting surfaces of the nmagnetic core halves 101,
102, there is formed a winding slot 10 for placing a coil therein and for
controlllng the depth d of a nagnetic gap 107. The winding slot 109 is
conpri sed of an upper inclined portion 109a for controlling the depth d of
the nmagneii €h g@Mmdgde B¢l me b1 tPMH O Soep NG acatgen®f £ RS gREHXio@t el y
0.2 [err]mby roughening. The w nding slot 109 enconpasses not only the
sol e wi ndend trygeh i mi nghithle shefaket tosa fmirmmed: ifiirdrdhy. offbesé ¢duwee nabwweits C
core halves but also the dual w ndow type in which the slot is forned in
each of t#eemRdEd togedhingl vestoron 2 so2fipdrbheolwiiey dki slioed bitahe
magnetic head, a pair "of core bl ocks are fabricated thro;gh a process,

i ncl udi ngmﬁg‘é‘f'ébc c}?eaf%r"rhlﬁ’@ §PGofesCih i Ripaahdd Grck

form ng chips.
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In abutting the magnetic core halves, on each of which a

thin magnetic metal film is formed, for unifying these core

halves, there is produced a force of stress at the

time of

forming these films 105, 106 and thermal stress induced when

éharging the fused glass in the track width control groove thus

lowering adhesion in an interface between the films 105

, 106 and

the ferrite. The result is that the thin magnetic metal film

tends to be peeled during the subsequent step of chip slicing and

coil winding.

For overcoming this inconvenience, it may be contemplated

to use specific shapes of the inclined section 19a

of the

winding slot 109 controlling the depth of the magnetic gap 107,

or to charge the fused glass as far as a winding section 109c of

the winding slot 109, as shown in Fig.2. However, this may lead

to difficulties in placing the coil in the slot in the subsequent

coil winding step.

OBJECT AND SUMMARY OF THE INVENTION

It is therefore an object of the present invention to

provide a magnétic head in which the force of stress incurred

during formation of the thin magnetic metal film is relaxed to



3 athin magnetic netal film a step of charging fused glass 108 and
machi ni ng the surface to a mrror finish. These core bl ocks are abutted
together tto forma unified block which is sliced into magneti.c head chips
and a coill is placed in each of the nmagnetic chips. In abutting the
magnetic core hal ves, on each of which & thin magnetic netal filmis
formed, for unifying these core halves, there is produced a force of stress
at the time of formng these filns 105, 106 and thermal stress induced when
chargi ng t RE®VEBEd RA :#?&rPﬁhéh?rgﬁﬁnﬁﬁthRﬂﬂn?kﬂmﬁrbBQ%r?ﬂﬁgdlBRéWFﬁQ
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‘magnetic gap 107

magnetlc head in which a pair of magnetic core halves, each
having a winding slot for placing a coil therein, are abutted and
unified to each other by thin magnetic ﬁetal films interposed in-
between, and in which a magnetic gap is formed between abu;ting
surfaces of the magnetic core halves. A bend is formed in the
winding slot for bending the thin magnetic metal filnlat an écgte
angle when seen in cross-section.

If the angle of the bend is a right angle or an obtuse
angle, the force of stress iﬁcurréd during formation of the thin

- magnetic metal film cannot be effectively relaxed, while the
‘peeling of the thin magnetic metal film incurred during the
production pfocess of the magnetic head becomes continuous, so
that effective peeling prevention cannot bg achieved.

Such.bend.may be provided in the winding slot formed in each
of the magnetic core halves.

According to the present invention, since the thin magnetic
core halves are bent at an acute angle, the force of stress -
incurred during formation of the thin magnetic metal films and
during charging of the fused glass in the track width control
groove is relaxed without operating continuously in a prg—set

direction, thus impro?jng adhesion of the thin magnetic metal



or to charge the fused glass as far as a w nding section 109c of the

wi ndi ng slot 109, as shown in Fig.2. However, this may lead to difficulties
in ptacihg the coil in the sl'ot in the subsequent coil w nding step. OBJECT
AND SUMVARY OF THE INVENTION It is therefore an object of the present
invention to provide a magnetic head Pn which the force of stress incurred
during formation of the thin magnetic netal filmis relaxed to prevent
peel i ng qé.the magnetic tin filns interposed between magnetic core hal ves
as well as ¥ elinmnate any adverse effects on nagnetic characteristics:of

the magnetic ftﬁ@dtvﬁgﬁeﬁg'waaha be BLesSRl bPVeRE. Qi dt PhRiLded a

t I
magnetic head In h a palr.of magnetic core halves, egﬁh. aving a
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other by thin nmagnetic netal filns interposed in- between, and in ich a
magnet i ¢ §xigh i peébingd ilsetfyaayt intnsitleidngat the bend of the acute angle
' without affecting the cpposite side, so that the effect of
peeling is isolated from the vicinity of the magnetic gap'without
deteriorating the performance of the magnetic head.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l1 1is a perspective view showing an illustrative
conventional magnetic head.

Fig.2 is a perspective view showing another illustrative
conventional magnetic head.

Fig.3 is a perspective view showing an embodiment of a
magnetic heaa according fo the present inventioﬁ.

.Fig.4 is a schematic front view showing the shape of a
winding slot of the magnetic head shown in Fig.3.

Fig.s is a perspective view showing a modified embcdiment
of a magnetic head according to the invention, with one of the
magnetic core half sides removed. |

Fig.6 is a schematic front view showing the shape of a
winding slot of the magnetic head shown in Fig.5.

Fig.7 is a perspective_view showing a step of forming a
magnetic metal film forming surface on a block eubstrate in the
productioc process for the magnetic head shown in Fig.5.

Fig.8 is a perspective view showing a step of forming a



surfaces of the magnetic core halves. A bend is formed in the w nding sl ot
for bending the thin magnetic netal filmat an acute angle when seen in
cross-section. If the angle of the bend is a right angle or an obtuse
~angle, the force of stress incurred during formation of the thin magnetic
metal filmcannot be effectively relaxed® while the peeling of the thin
magnetic netal filmincurred during the production process of the nmagnetic
head becones continuous, so that effective peeling prevention cannot be -
achi eved. Sdadipgnglahyomea pywhs rate rfatheupensgongd tiPst ipothedrradugthonf
the magnetic core halves. According to the present, i nvention, since the
thin magnePrece8fefALl tBe Bprgnebht BR2dShRYR mdti& ®the force of stress

' d during_for gati f the thi ti tal fil '
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adhesi on of the tﬁln magnetic netal _
shown in Fig.5.

Fig.10 is a perspective view showing a step of superimposing
a substrate for superposition on a block substrate for
fabficating a combined block in the production process for the
magnetic head shown in Fig.5.

Fig.1l1l is a perspective view showing a step of cutting the
unified block combined from the substrate and the blﬁck
substrate with interposition of the fused glass in the production
process for the magnetic head shown in Fig.5.

Fig.;z is a perspective'view showing -a step of plqcing a
coil in the magnetic head for fabricating a magnetic head device
in fhe production process for the magnetic head shown ;n Fig.5.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

heferring to the drawings, preferred embodiments of a
magnetic head according to the present invention will be
explained in detail. | |

The magnetic head of the present embodiment is prepared by
combining a pair of magnetic cpres.z, 3 by abutting and bonding
thin magnetic metal films 4, 5 deposited.on abﬁtting surfaces 2a,
3a thereof to -éach. other and by forming a magnetic gap g

operating as a recording/reproducing gap on the abutting surfaces



5 films. On the other hand, if peeling of the thin magnetic netal filmis
incurred at one of the sides defining the acute angle, such peeling is
fracti;onated at the bend of the acute angle w thout affecting the opposite
side, so that the effect of peeling.is isolated fromthe vicinity of the
magnetic gap without deteriorating the gerformance of the nmagnetic head.
BRI EF DESCRI PTION OF THE DRAWNGS Fig.1 is a perspective view show ng an
illustrative conventional nmagnetic head. Fig.2 is a perspective view

showi ng apf hgs, i hkushbahl Y8 GARLR iLRAls MBGNLls GHRAd. a F tndl é Swindow
per spective view show ng an enbodi nent of a magnetic head according to the
present ipypetmagneti¢g. Yehd émBedeiwmg | thd rmrdsedteVirsfeamiing. t he shape of a
wi ndi ng sl ot of the magnetic head shown in Fig.3. Fig.5 is a perspective
vi ew show ng aThgd:iafg'm{tienb@diemat. 3 are formed of a magnetic oxide, such
| ’ as Mn-Zn based ferrite. A.windiné slot 6 for placing a coil C
therein and for confrolling the depth d of the magnetic gap g is
formed on the abutting surfaces Zg, 3a of thé.magnetic cores 2,
3. |

In the instant embodiment, a surface 6b of the bottom of the
winding slot 6 is a roughened surface with the surface roughness
being on the order of 5 um in terms of the maximum height Rmax
prescribed in JIS B 0601. B& forming fﬁe surface 6a as ﬁhe
roughened surface, part of the thin magnetic metal films 4, 5 is

. affixed to the roughened surface thus reﬁlizing a highly
efficient head structure which is high in adhesion and mechanical
strength and in which the pseudo—gap from the connecting portion
between the ferrite and the thin magnetic metal films 4, § is
substantially negligible. In addition, the magnetic head may be

- fabricated highly efficienﬁly and accprately by the product{on
process which will be explained subsequently.

In particuiar, wiﬁh the magnetic head 1 of the instant
embodiment, bent portions 11, 11 for beﬁding the thin magnetic
ﬁetal films 4, 5 at an acute angle are formed at an inclined
section 6a of the winding slot 6. These bends 11, 11 operate for
prohibiting the peeling of the thin magnetic metal films 4, 5.

When seen in the vertical cross—sectional view of Fig.4, each



of a magnetic head according to the invention, with one of the magnetic
core half sides renoved. Fig.6 is a schematic front view show ng the shape
of a windi'ng slot of the nmagnetic head shown in Fig.5. Fig.7 is a

per spective view showng a step of formng a magnetic netal filmformng
surface on a block substrate in the prodgction process for the magnetic -
head,shown iin Fig.5. Fig.8 is a perspective view showing a step of form ng
a 6 winding slot on a substrate for superposition in the production
process fbenthpontgomtll beatudésvanimcie. tngke P Hetwegrrsighas X/ eand ew
showing a step of formng a first cut dgroove in-the production process for
t he magne¥ifetiagl Wieonhuthipegsuriases 23, 3ag0hcthp meEnesig eqreHmd YRS a
step of sgpe:rii nposi ng a substrate for superposition on a block substrate
for r Ve ' ‘ :

With the magnetic pead 1 of the instant embodiment,
protrusions 12, 12 are formed in continuation td the bent
portions 11, 11, as shown in Fig.4. | |

‘The bent portions.li, 11 are forméd.in'the inclined section

' 6a of the winding slot 6. The angle 62 of the inclined section
6a is preferably_zo té 70°with respect to the depth d of the
magnetic gap g.

The "bent portions 11, 11 are sized so that a heighﬁ H1
associated with the side X is 0.1 to 0.3 mm and a height H2
associated with the side Y is 0.01 to 0.1 mm.

If the angle 82 of the bends 11, 11 is an obtuse angle or
a right angle, the force of stress induced during formation of
the thin mdgnetic metal films 4, 5 is not continuous and cannot
be relaxed. In addition, pee;ing of ﬁhe thin magnetic metal
films 4, 5 incurred during the production hrOcess of the magngtic
head 1 beéomes continuous so that effective peeling prevention
cannot be achieved. '

Conversely, if the angle 62 of the bends 11, 11 is an acute
angle, the force of stress is frﬁctionated. On the other hand,
if the peeling of the thin magnetic metal film$ 4, 5 is incurred
only at the side Y on one side of.the acute gngie €2, the flow

of peeling of the thin magnetic metal films 4, 5 is fractionated



fabricating a conbi ned block in the production process for the magnetic
head shown in Fig.5. Fig.11l is a perspective view show ng a step of cutting
the unified bl ock conbined from the substrate and the block
substrate with interposition of the fused glass in the production process
for the magnetic head shown in Fig.5. Pig.12 is a perspective view show ng
a step of placing a coil in the magnetic head for fabricating a magnetic
head device in the production process for the magnetic head shown in Fig.5.
DETAI LED EESERePHeal OF sldiE HAREERBREDPEABODI M X Raf aoti afifectéticby the
drawi ngs, preferred enbodi nents of a magnetic head according to the present
i nventi on pedlings exFTaasmedhien decanity Thd nhbretmagtrtid ogapheL pr eduimh
enbodi ment is prepared by conbining a pair of magnetic cores 2, 3 by
abutting FFPIFHRLTY & HH TignRATE 1odt din Mnadiied nes the gy adn AR ng
surfaces 2a, 3g thereof each ot her. and form.ng . .magngti c ga
oper at i ng % r%?q‘r e %ﬁ%‘f%eg‘# ﬁ@'p%&%eglﬁéﬁj 0 ‘f%eprao&hg‘ﬁﬂrfd'ggucﬁ%ecre%’patgmn
~.in the performancé of the magnetic head. In addition, the thin

magnetic metal films 4, 5 may be further improved in adhesion,

in conjunction with the favorable effect of the ;oughened surface

6b of the bottom of the winding slot 6, thus improving mechanical

strength.

On the other hand; the protrusions 12, 12, operating for
prohibiting peeling of the thin magnetic metal films 4, 5, also
operate for prohibiting flow of the fused glass 7.

The lateral sides of the magnetic cores 2, 3, facing the
winding slot 6, are formed with winding guide grooves 8, 9 for
improving the winding state of the coil C placed in_thé winding
slot 9.

The magnetic cores 2, 3, with the thin magnetic metal films
4, 5 interposed in-between, are bonded togethef by fused glass
7, and the magnetic ggp g, operating as a recording/reproducing

. gap, is formed in the abutting surfaces 2a, 3a.

As the magnetic metal materials, empldyed in the instant
embodiment, mégnetic amorphous allbys, or so—called amorphous
alloys, sendust, which is an Fe—-Al—-Si based &alloy, an Fe—Al-Si
based alloy, an Fe—Al based alloy, an Fe-Ni based alloy, an Fe-Si

‘based alloy, an Fe—-Ga-Si based alloy, a Ga~-Si—-Ru based alloy or



7 2a, 3a, as shown in Figs.3 and 5. Fig.5 shows a single w ndow type
magneti ¢ head enbodyi ng the present invention. The nagnetic cores 2, 3 are
fornmed of ‘a magnetic oxide, such as Mi-Zn based ferrite. A wi nding slot 6
for placing a coil Ctherein and for controlling the depth d of the
magnetic gap g is forned on the abuttindOsurfaces 2a, 3a of the nagnetic
cores 2, 3. In the instant enbodi nent, a surface 6b of the bottom of the
wi ndi'ng slot 6 is a roughened surface with the surface roughness being on

the order p@tma1h6y!] MdP ©f MenBh ol/BA . TEXiTHEM BRbEPho R e PIASET nRgd b8 JI'S
B 0601. By formng the surface 6a as the roughened surface, part of the

t hi n nagnehugeratab biyl fife thl-md talafdidathdedt tdifd rphisaize el gyl f aech hus
realizing a highly efficient head structure which is high in adhesion and
mechani calkeldbyengompasediof wne ot e meseddel gaents ohe N @onh€ot and poeti on
between the ferrite and the thin magnetic netal filns 4, 5 is
or more of elements P, C, B and Si, or alloys mainly composed of
the above alloys and also containing Al, Ge, Be, Sn, In, Mo, W,
Ti, Mn, Cr, Zr, Hf and Nb, and |méta1-meta1—based ambrphous
alloys, mainiy composed of transitién eleménts, such as Co, Hf
or Zr or réré—earth elements. The magnetic metal material may be
deposited as films by vacuum thin film forminé techniques, such
as flash evaporation, vacuum evaporation, ion plating, sputtering
or cluster ion beaﬁing.
| The method for produciné the:nagnétic head is explained with
reference to productioﬁ of the so-called single-window magnetic
head in which only one of the magnetic core halves 2, 3 has the
winding slot 6. However, the pfésent invention is applicable to
the so—called.double window magnetic head having winding slots
in both the magnetic core halves 2, 3.
For fabricating the magnetic head according to the present
invention, a parallelopiped—-shaped block substrate 21 of e.g.,
Mn-Zn ferrite matérial, and a block for superposition 22, that
is a block to be superposed on the block substréte, as shown in

Figs.7 and 8, respectively, are prepared. These substrates are

b and'g are equal to 30 mm, 1

dimensioned so that the sides a,
-mm and 2‘mm, respectively. An upper surface 2l1la of the block

substrate 21 is a surface proving to be an abutment surface 2a



substantially negligible. In addition, the nmagnetic head may be fabricated -
highly efficiently and accurately by the production process which wll be
expl ained subsequently. In particular, with the magnetic head 1 of the -
i nstant enbodi nent, bent portions 11, 11 for bending the thin magnetic
metal filns 4, 5 at an acute angle are fpyned at an inclined section 6a of -
the wi nding slot 6. These bends 11, 11 operate for prohibiting the peeling
of the thin nagnetic netal films 4, 5. When seen in the vertical

Cross- sectlo% ViJ cf@'ﬂ’* Wf%m %x?eﬂlfx gog& PEcJ_rle?CLHd? rﬁ:@ga%“te

angle [err 2 PetWeen si abut I Nng surfaces
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enbodi ment, protrusions 12, are formed In continuation to the bent

portions ]phraJlJlelaSoStl@d\/r‘sﬂd‘e B.0.¥sing a metal grindstone having a distal
end of 90°, a metal film forming surface 20, inclined at an angle
64 of 45° with respect to the magnetic gap g, was formed.

Then, as shown in Fig.8, a winding slot 6, as a sécond
groove, was formed on the opposite side block, that is the block
for superposition 22, using e.g., a metal grindstone #600. In,
the instant embodirhent, the winding slot 6 was machined so that
the distal end on the order of-0.04.um- is left from the center
of the winding slot 6. |

That is, the angle 62 of the inclined section 6a of the
windix.1g slot 6 was formed so as to be. 20° to 70° with respect tq
the depth d of the magnetic gap g. The bend 11 and the
.protrusion 12 contiguous to the bend 11 were then formed in the
inclined éection 6a of the .winding.slo.t 6 designed to coﬁtrol the
depth d of the magnetic gap g. The bend 11 and the protrusion
12 were fc;rmed so as to I;ave acute angles in cross—section. . That
is, f.he height H1 for. the side X was set to 0._1 mm to 0.3 mm,
while the height H2 for the side Y was set to 0.01 mm to O..1 mm.

A track width control groove 24 was then formed in the block:
for supe.rposit_ion. 22, as 'shc}wn in Fig.9. in the present
embodiment., the track width was set to 21 um.” The angle 94.-of
the track width control groove was set to 10 to 80"_. Although

a vee—shaped track width is produced using e.g., the metal



The bent portions 11, 11 are fornmed in the inclined section 6a of the
winding slot 6. The angle [err]2 of the inclined section 6a is preferably
20 to.70[err] with respect to the depth d of the nmagnetic gap [err]. The
bent portions 11, 11 are sized so that a height Hl associated with the side
Xis 0.1to 0.3 mmand a height H2 associl®ted with the side Yis 0.01 to
0.1 nmm If the angle [err]2 of the bends 11, 11 is an obtuse angle or a
right angle, the force of stress induced during formation of the thin
magnet i ¢ netialdstdoss, 4.t mays also dentinwolisshagecannot be rel axed. In
addition, peeling of the thin magnetic netal filnms 4, 5 incurred during the
product i on pr oddste nmmachd nimgndhiec snedace whésheBTrevRsi fRRR &b ahment

effective peeling prevention cannot be achieved. Conversely, if the angle
[err]2 of {hﬁﬁﬁﬁﬁuééﬁjfhﬁjm?%n%hl%cﬁ?% §n§FeFhFhBIPSFcéugF¥§FFﬁs§qi§° a
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filnms 4, I'ncurre ’oﬁLy On one side o acute e

][f;f;% 2t [ugidﬁé 044 Pdy PES! ¥BOme8 biG We&m&m&i G iVt HoddidP thcnhigue,
such as sputtering, in a groove 23 inclusive of a metal film
forming surface 21bh. | |

In the inétant embodiment, the thin magnetic metal film 25
is formed for extending to .the wihdipg slot 6. However, a ZrO2
film, films of metals, such #s Cr, Al, Si or Pt, or alloys
thereof, or a laminated film of;these'metal or alloy fiims, may
also be employed in place of the SiOz'film.

The.thickness of the thin magnetic metal film.25 was set to
3 to 6 um, that is one-half the width g of the effective magnetic
gap g, for improving high freduency characteristics.

The block substrate'21 and the block for superposition 22,
produced by the above process, were placed side-by-side so that
the magnetic metal material coﬁstituting the track width will be
abutted to each other with high precision, as shown in Fig.10.
The blocks 21, 22 are then bonded to each other for producing a
unified block 31. Such bonding ié effected-by charging fused
glass 7 into the firsﬁ groove 23 of each core and in the winding
slot 6. That is, a bar—~shaped glass is placed in the winding
slot 6 and thermally processed so that fused.glass will flow into

the inside of the'inclined section 6a. In this case, any thermal



at the bend 11 so that the opposite side X is not affected by the peeling.
Thus the vicinity of the magnetic gap g, which represents a cruci al
portion in producing the playback output, is not affected by the peeling,
thus prohibiting deterioration in the performance of the magnetic head. In
addition, the thin nmagnetic nmetal filnsld, 5 may be further inproved in
adhesion, in conjunction with the favorable effect of the roughened surface
6b of the bottom of the wi nding slot 6, thus inproving nmechanical strength.

On the ot hyrdantindde dr @4 18t 0BBadgind 20 f ORBEAUBEAf Org I« PihtBY the
peeling of the thin magnetic netal filnms 4, 5, also operate for prohibiting
fl ow of theddiseddghagsniroTherdaierad is dedambdt bg thensintc poatdon? 113,
facing the winding slot 6, are formed with w ndi ng gui de grooves 8, 9 for

i nprovi ng the Whediung fsiteqt dlokckt 3d dsi Ith€nplsddedd along liingisng ehndt BJ,,

centered about an area of abutment of the thin magnetic metal
film 25 of the track width T. An area surrounded Ey lines C and
C’, corresponding to the width of the surface of the résulting
magnetic head chip which proves to be a surface on which slides:
the magnetic recording medium, 'is machined to'férm'a recess or
step for assuring that the_magnetic recording mediuh is engaged
with the recess or step. If an azimuth angle is required, thé
unified block is sliced with a pre-set azimuth angle.

The portion of the resulting magnetic head chip which proves
to be the surface on which slides the magnetic recording.medium,
is ground to a cylindrical finish for completing'the magnetic
head 1 gslshown in Fig.5.

The coil C is placed around the magnetic head 1, thus
produced, for fabricating a magnetic head device 10.

The magnetic head <thus produced differs from the
conventional head in that the thin magnetic metal filﬁs 4, 5 are
not peeled during the production process, in particular the chip
slicing Iand coil winding steps. In addition, magnetic

_characteristics of the 'magnetic head 1 are not affected
adversely. ' ' ' -

The ‘reason is. that, with the magnetic head 1 6f the

illustrated_ embodiment, the force of stress inguced during



The magnetic cores 2, 3, with the thin magnetic netal filnms 4, 5 interposed
i n-bet ween, are bonded together by fused glass 7, and the magnetic gap g,
operating as a recordi ng/ reproduci ng gap, is formed in the abutting
surfaces 2a, 3a. As the magnetic netal naterials, enployed in the instant’
enbodi ment, nagnetic anorphous all oys,. 044so~called anor phous al | oys,
sendust, mhlch Is an Fe-Al -Si based alloy, an Fe-Al -Si based all oy, an

Fe- Al based allqy an Fe-N based alloy, an Fe-Si based alloy, an Fe-Ga-S
based aIIo@OFQPQEPQEOfR@hBaEEHHamﬁégeb¥c metpd fddmsl Hoy? 1$m30%m904ﬁﬂﬂqf¢bd

The anDrphous al | oys be enunerated by netal -netalloid bg anor phous
al | oys, sURYE aETeft SRRE DT Bﬁesbﬁe fe anf & it Eop&henPerdy

and one or 0 d Si.. or.allo [ ed 0

t he above a?rr'F{I u‘Ie d aq e glr;tn ntihne a%m &agnlftws"%%[agﬁ tjIﬂ\;bl)‘"SWQL %s J Cr

Zr, Hf andgiby f?@@ G?t%eéﬁ¥ﬁg @@SegeaQHrBhﬂH%net1c metal films 4 5:

occasionally incurred at e.g. the side Y of the acute angle ez,
is fractionated at the bend 11 without reaching the.oppoSite side
X, thus prohibiting the vicinity of the magnetic gap g from being
affected b& the peeling. If the angle 62 of the bend 11 ié a
right angle or an acute angle, the peeling of the thin magnetic

. metal films 4, 5 produced during the productioﬁ process of the
magnetic head 1 is continued over the bend 11 so that effecting
prevention of the peeling cannot be achieved.. Sincé the
protrusion 12 is formed in continuation to tﬁe bend 11, the fused
glass 7 maylbe prévented effectively from flowiﬁg-towards the
winding section 6c..

The present invention ﬁay be applied to any magnetic head
provided wiéh the thin magnetic metal films 4, 5. That is, the
present inVéntionlnay be aﬁplied to a so—-called metal—-in—-gap type
magnetic head in which the thin magnetic metal films 4, 5 are
formed parallel to the magnetic gap forming surface, or to a so-
called laminatgd magnetic head in which thin magnetip metal films
ﬁre sandwiched between substrates of non-magnetic material to
constitute magnetic core halves which are abutted to each other

and unified by glass fusion.



al l oys, mainly conposed of transition el enents, such as -Co, H or Zr or
rare-earth elenments. The magnetic netal materi al rrﬁ"y_be*depositeel—asq‘i | ms

by vacuumthin filmform ng techni ques, such as fI'a vacuum
evaporat.ion, -ion plating, sputtering or cluster idn? !m ﬁimod for
produci ng the magnetic head is explained5mth referencec '
the so-called single-w ndow magnetic head in which.only one of the magnetic
core halves 2, 3 has the winding slot 6. However, the present invention is
appl i cabl WHAS Eﬁecéélwépl &8: doubl e wi ndow nmagneti ¢ head havi ng wi ndi ng
slots in both the netlc core halves 2, 3. For fabricafi n%%t he gnetle

head accotding tES‘*‘lg bFe%‘@ﬁld iy dthiidh aaPﬂ:)’a‘F 2f e'F%%‘i‘?:)%’dcs ’b‘t’ed hal¥er.

substrate 21, of ferri teri and & bIo
super posi FESR ??Vltqﬁata ik Inéck% b °§u;5’gra|§6 &&d Bn f)h hoecrI??Ubs?F%te
as shown gguaea aKdaEH&ae&e%Beﬁ bi{e ¥he9rﬁyp"tﬁ9f}rﬁggn§€'?§em§9 ftﬁ‘gﬁ% are

di nensi on so t hat e sides a C are’ equa mmnm an
respecti Veh¥erphBedPRA-bEWHWERRS %Jne Ointhﬁlbﬁoakmslghert&et &apl i aoméaace

proving to be an abutnment surface 2a

between abutting surfaces of the magnetic core .halves, wherein
the improvement comprises

a bend formed in said winding slot for bending said thin
magnetic metal film at an acute angle when seen in cross—section.
2. The magnetic head as claimed in claim 1 &herein.a protrusion
contiguous te said bend is formed in the winding slot of at least
one of the magnetic core halves;
3. The magnetic head as claimed in claim 1 wherein said bend
is formed in the winding slot of each of the magnetic eore
halves.
4. The magnetic head as claimed in claim 1 wherein said bend
is formed in an inclined section of the-wipding slot configured
for controlling the depth of the magnetic gap.
5. The magnetic head as claimed in claim 1 wherein_the angle
of inclination of the inclined section of the winding slot is_20
to 70‘ with respeet,to the depth of the magnetic éap.
6. The magnetic head as claimed in claim 2 wherein said
protrusion has an acute apex angle when seen in a cross—section.
7. The magnetic heﬁd as c¢laimed in claim 1 wherein said

protrusion is. formed in the winding slot formed in each of the



or 3a of the magnetic gap g On this surface 21a is formed a first groove
23 by e.g., a netal grindstone #4000 so as to be parallel to the side a.
Using a metal grindstone having a distal end of 90. Tﬂa_neLaLw#i+ﬂ+fern1ng

surface 20, inclined at an angle [err]4 of 45[err] W th respect -t
magnetic gap g, was forned. Then, as shbén in Fig. Em il ﬁum 6, as a
second groove, was forned on the opposite side blo | ock for

superposition 22, using e.g., a netal grindstone #600 In the i nst ant
enbodi msntmagm,yu B0 Kl Gde P, Was machi ned so that the distal end on the
order of 0.04 [err]mis left fromthe center of the winding slot 6. That
is, the angle [err]2 of the inclined section 6a of the winding slot 6 was
formed so as to be 20[err] to 70[err] with respect to the depth d of the
magnetic gap g. The bend 11 and the protrusion 12 contiguous to the
bend 11 were then formed in the inclined section 6a of the wi nding slot 6
designed to control the



depth d of the magnetic gap g. The bend 11 and the protrusion 12 were
forned so as to have acute angles in cross-section. That is, the height HlL
for the side X was set to 0.1 mmto 0.3 mm while the height H2 for the
. side Y was set to 0.01 nmto 0.1 mm A track width control groove 24 was
then forned in the block for superpositilddh 22, as shown in Fig.9. In
- the present enbodinent, the track width was set to 21 [err]m The angle
[err]4 of E&E&& kit h control groove was set to 10 to 80[err]. :
- Although a vee-shaped track width is produced using e.g., the netal 12
grindst on&@BSTRARRY al so be in a U shape. - After machining the surface which

proves to be an abutnent surface for the nma neticﬁgag,g of tgguplock :
substrate 21 té ’&aﬁ’i“??’o‘? head dp whifchi g M@tfl RagELal “rT R d’fesae§‘§ﬁdust
or the | %8 3ng0d 4 Pnd LA SV A BIUMTENLhL L L LTIBUIL JL GRY Wk 134"
as sputtering,-in a groove i'ncl dsive a nmetal film

to each other by thin magnetic metal films interposed in-between,

and in which a magnetic.gap is formed between abutting surfaces

of the magnetic core halves. A bend is formed in the winding slot

for bending the thin magnetic metal film at an acute angle when

. seen in cross—section. The magnetic head has a structure for

prohibiting peeling of the thin magnetic metal film.'

Figure 3



rmng surface 21b. In the instant enbodi ment, the thin magnetic netal
Im25 is forned for extending to the winding slot 6. However, a ZrJgerr]
lm, fil'ns of netals, such as C, A, Si or Pt, or alloys thereof, or a

|l am nated filmof these netal or alloy filns, nmay al so be enpl oyed in place
of the Sierr] film The thickness of the thin nagnetic netal film 25 was
set to 3 to 6 pm that is one-half thel#fdth g of the effective magnetic
gap g, for inproving high frequency characteristics. The block substrate 21
and the bl ock for superposition 22, produced by the above process, were

pl aced side-by-side so that the magn@%c |@8al material constituting the

fo
fi
fi

track wwdth will be abutted tof®@gch ofher/w th I preci sion, as shown in
- Fig.10. The bl ocks 21, 22 are th a1=te ach other for producing a
uni fied block 31. Suchy bondi ng"Ts f o5 charut fused glass 7 into
the first groove 23 g AW he wi ndi ng ot 6. That is, a
bar-shaped gl ass is place & Wildidg~sl ot thermal |y processed so
that fused glass will flowginto th nsi dg of e Ll iMOg section 6a. In
this case, any thermghg. _
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13- stress i nduced during charging of the fused glass into the track

wi dth control groove 24 is relaxed by the bent portion 11. The unified
block 31:s then sliced along lines B and B', centered about an area of
abutnment of the thin magnetic netal film25 of the track width T. An area
surrounded by lines C and C, corresponding to the width of the surface of
the resulting nagnetic head chip which @pedes to be a surface on which
slides the magnetic recording nmedium is machined to forma recess or step
for assuring that the magnetic recording.nediumis engaged with the recess
or step. If an azinmuth angle is requiredg the7unified block ig sliced with
a pre-set azinmuth angle. The portion4of tRe resul¥i ng,nmagnetifc head chip
whi ch proves to be the surface on whi clir=s-de o<frQnet|ic 4 ecor di ng
medium is ground to a cylé dri ca AIIHISE?%EiiH‘”ﬂlg" e magneti c head

> A
AT]
1 as shown in Fig.5. B {"
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The coil Cis placed around the magnetic head 1, thus produced, for

fabricating a nagnetic head device 10. The nagnetic head thus produced
differs from the conventional head in that the thin nmagnetic netal filns
4, 5 are not peel ed during the production process, in particular the chip

slicing and coil wnding steps. In addition, nagnetic
characteristics of the magnetic head 1 ayé not affected adversely. The
reason is that, wth the magnetic head 1 of the illustrated

enbodi ment, the force of stress induced during 14 formation of the thin

magnetic metal filnms 4, 5 is not continued but Bractionated across the
sides X and Y due to the bend 11 confi g@aed for benﬁing the thin magnetic
metal films 4, 5, and that flow of pkkli in magnetic netal filns |

4, 5, occasionally fncurred at e. side _: #/lhegacute angle [err]2,
i\\\\\\ LW d |
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is fractionated at the bend 11 without reaching the opposite side X, thus
prohibiting the vicinity of the magnetic gap g from being affected by the
‘peeling. - If the angle [err]2 of the bend 11 is a right angle or an acute
angle, the peeling of the thin nmagnetic netal filns 4, 5 produced during

t he production process of the nagnetic head 1 is continued over the bend 11
so that effecting prevention of the peetitng cannot be achi eved. Si nce
the protrusion 12 is fornmed in continuation to the bend 11, the fused gl ass
7 may be prevented effectively fron;iLgﬂth\gomaro k}he wi ndi ng section 6c.
The present invention may be applied any wagnéti c head provided with the
thin magnetic metal films 4, 5. That”is, : i

applied to a so-called netal -i P S
magnetic netal filnms 4, 5 ape moghetic gap formng
surface, or to a so- cakke } @A ch thin magnetic
nmetal filns are sandw djied ) Agngtic material to
constitute magnetic cord_hal , ot her and




15 . L WHAT IS CLAIMED I S: 1. A magnetic head in which a
pair of magnetic core hal ves, each having a winding slot for placing a coi
therejn, :are abutted and unified to each other by thin magnetic nmetal filns
i nt erposed in-between, and in which a nmagnetic gap is fornmed between
abutting surfaces of the nmagnetic corehal ves, wherein the inprovenent’
conprises a bend fornmed in said w ndi ngsgbot for bending said thin nmagnetic
nmetal filmat an acute angle when seen in cross-section. 2. The magnetic
head as clained in claim1 wherein a protrusion contiguous to said bend is
formed in the wnding slot of at |east one of the magnetic core hal ves. 3.
The magnetic head as clainmed in claim1l wherein said bend is fornmed in the
.wi nding slot of each of the magnetic core hal ves. o5
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4.  The magnetic head as claimed in claim1l wherein said bend is formed in
an inclined section of the winding slot configured for controlling the
dept h .of -t he nagnetic gap. 5. The magnetic head as clainmed in claiml
wherein the angle of inclination of the inclined section of the wi nding
slot is 20 to 70[err] with respect to the depth of the nagnetic gap. 6.

" The magnetic head as clainmed in claimZpagerein said protrusion has an

acut e apex angle when seen in a cross-section. 7. The magnetic head as
claimed in claiml wherein said protrusion is fornmed in the w nding sl ot
formed in each of the 16 magnetic core hal ves.
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