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THE | NVENTI ON This invention relates to a so-called netal -in-gap
»magnetic head in which magnetic core hal ves each having a magnetic netal

filmof a soft magnetic netal material yforned on its major surface are

bonded together on the magnetic gap surfaces thereof to each other.

I n magnetic recordi ng/ reproduci ng apparatus, such as video tape recorders

or di gi a1, 2UEKRO THAP S NVEGEIAN S, | Nnvestigations into short-wavel ength
recording of information signals are proceeding with a view to achieving

hi gh pigéthedgfald Brodudihg Reahhegid eeeM t h, a hi gh coercive nagnetic

recordi ng nmedium such as a'so-called netal tape enploying nagnetic netal
powdﬁrSBACKGROUND OF THE INVENTION

© This inveﬁtion relates to a so—called metal-in-gap magnetic

head in which magnetic core halves each having a magnetic metal

_fihn of a soft magnetic mefal material formed on its major

surface are bonded together on th? magnetic gap surfaces thereof

to each other. | | ‘ |

In magnetic recording/reproducing apparatus, such as video

tgpe recorders or digital audio tape recofders, invesfigations

into short-wavelength recording of information signals are

proceeding with a view to achieving high picture quality. In

keeping therewith, a high coercive magnetic fecording mediﬁm,

such as a so—-called metal tape employing magnetic metal powders

as magnetic powders or an evaporated tape in which a magnetic

metal material is directly deposited on a base film, is beéoming

'popular.

In the field of magnetic heads, inVeétigétions are

-

proceeding for meeting such tendency. Thus a variety of so-
called metal-in-gap heads (MIG heads), in which a soft maghetic
material is employed as a co?e material, ére being déveloped as
a magnetic head suitable for use with a high coercive magnetic
recording medium. |

In-the process for preparation of the MIG head, plural band-

shaped track width delimiting grooves 101 are_formed on one major



as magnetic powders or an evaporated tape in which a nmagnetic netal
mat.erial is directly deposited on a base film is beconing popular.

In the field of magnetic heads, investigations are proceeding for neeting
.s'uch tendency. Thus a variety of so- called netal-in-gap heads (MG
heads), in which a soft magnetic materPal is enployed as a core materi al
are being devel oped as a nmagnetic head suitable for use with a high
coercive magnhetic recording nmedium In the process for preparation
of the Nﬁ%?géﬁﬁ, Bfural mremetichapexetrbakfwi 0B debi nthahg groduesanods

are formed_on one .nmjor . . . .2 surface
of a meGREFPEPORYLBE & fa g8B wigith nis lgftyjkehween adjoining track

width delimiting grooves. 101. On a gap surface M of the magnetic
core half block 103 is formed a magnetic metal film 102 of a soft
magnetic metal maﬁerial.

Two of such magnetic core half blocks 103 are prepared and
abutted to each other so that the gap surfaces M of the two
magnetic core half bBlocks 103 face each other, as shown in Fig.2.
BX the track width delimiting grooves 101 thus abutted to and
facing each other, thére are defined openings 104 constituting
track width delimiting grooves. A fusion glass material is
poured into the openings 104 for bonding the magnetic core half
blocks together for forming a magnetic head block having plural
magnetic gaps g.

“From the mﬁgnetic head block 106 are sliced plural héad
chips to_a pre-set chip width along a broken line in Fig.2.
These head chips are subsequently processed with abutment width

.processing or coil winding for producing the MIG heads.

-t

The shape of each track width delimiting groove 101 on a
cross—-sectional sﬁrface extending at right angles to the
longitudinal direction of thé block 103 is smooth substantially
circular shape as shown in Figs.3 which shows the track width -
delimiting groove of. Figs.1 and 2 to an enlarged scale.
Alternatively{ it has. a bend 111, as shown in Fig.4.

Consequently, the opening 104 of the magnetic head block 106,



corresponding to a gap width is left between adjoining track wdth
delimting grooves 101. On a gap surface Mof the magnetic core half
plock‘103 is formed a magnetic nmetal film 102 of a soft rmagnetic netal
.material. Two of such magnetic coge half blocks 103 are prepared and
abutted to each other so that the gap surfaces Mof the two nagnetic core
hal f bl ocks 103 face each other, as shown in Fig.2. By the track width

delimti 1th butted t faci h t
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havi ng R idRbna "BREASEI C gaps g. From the magnetic -head bl ock 106 are
sliced plural head “chips to a pre-set chip width along a broken line in

Fig. 2. Theseyheroiiedli dSovéLasebspOb@NIy REQEESERE Nedd &RUPTER! 1WaBhle

processing or coil w nding for producing the M G heads. The shape of

each traok sradebudel istidh ngs g6 PayRing] @F &he magnetic metal film 102
tends to be peeled off, when the head chips are sliced to the
required chip width from -the m?gnetic head block 106, thus
raising serious problems in_connection with the product yield.

The above mentioned probleﬁs are thought to be ascribable

ﬁ;inly to the above—-described shape of the track width delimiting
grooves 101 or openings 104 of the magnetic core half block 103
or the magnetic head block 106. The reason is presumably such
that, when slicing respective head chips, strong stress is
applied to the magnetic metal film 102-or the glass material 105
due to the shape of the track width delimiting groove 101 or the
opening, 104.
SUMMARY OF THE INVENTION

It is therefore a principal object of the present invention

-’

to provide a method for producing a magnetic head in which it is
possible to suppress cracking of the magnetic core or the
exfoliation of the magnetic ﬁgtal'film during manufacture of the
magnetic head for improving the product yield and operational
reliability of the magnetic head. |

According to the present invention, there is provided a

method for producing a metal-in-gap magnetic head by forming a



cross-sectional surface extending at right angles to the [|ongitudinal
direction of the block 103 i's smooth substantially circular shape as shown
in Firgs.3 which shows the track width delimting groove of Figs.1 and 2 to
_'an enlarged scale. Alternatively, ity has a bend 111, as shown in
Fig.4. Consequently, the opening 104 of the magnetic head bl ock 106,

3 defined by the magnetic core half blocks 103 abutted to each other on

the gap surfaces M are snooth circular shape or a dianond shape.
Wth t hdaghfieltdietabeti M oheadsof heMABRETARI P2LeTERAHPE #olﬁeéaw

such as cyackin r the netjc t al m 102t s to be of f,

when t h&® (éhié?%ﬁ% QT | é%a%ﬁ Sﬁemagne ic core ﬁa?ves, anaP e d%%lng
the magnetic core halves so that the gap surfaces face each other
for forming a magnetic' head bloe. According to the present
invention, before the step of fprming the magnetic head block,
a plurality of track width delimiting grooves are formed in each
of the magnetic core halves, and each of the track width
delimiting grooves is polygonally-shaped in cross-section and has

at least two bends. The step of forming the magnetic head blocks

H

includes a step of pouring a glass material for fusion into the
plural polYgonally—shaped.track'width delimiting.grooves; and the
magnetic head block is sliced to a pre-set width so that a gap
is comprised within the width for forming each head chip. If
assumed that the polygonallyéshaped track width delimiting
grooves are divided at a number of equal width portions
corresppnding to the number of the bends, each one bend is
present in each equal width portion of the polygonally—shaped

track width delimiting groove.’

-t -

In the above-described MIG head, each track width delimiting
groove of each of the magnetic core half blocks as essential
components of the MIG headsis polygonally-shaped in a cross-
sectional surface extending at right angles to the longitudinal
direction of the track width delimiting groove, and has plural

bends.

With the MIG head, having the magnetic metal film parallel



required chip width fromthe magnetic head bl ock 106, thus raising ser

pr.obl ens in connection with the product vyield.
probl ens are thought to be ascri babl e
vof the track width delimting grooves;

" core half block 103 or the magnetic head bl ock 106. The reason is
presumably such that, when slicing respective head chips, strong stress is
applied to the magnetic netal film 102 .or the glass material 105 due t
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in thermal expansion coefflclents of the magnetic core, . glass
material and the magnetic metal film as the constituent elements
of the MIG head, thereby significantly improving durabiiity
against stress induced by machining. In addition, any stress
opgrating on the magnetic metal film formed on each track width
delimiting groove is also released for prohibiting ﬁeeling of the
magnetic mefal £ilm. |

It is crucial ‘that practically two or more bends, herein
thfee bends, be formed in the traék width delimiting groove. The
réason is that the total effective stress applied to the magnetic
metal film is decreased exponentially with increase in the number
of the bends. Specificélly,'if approximation is made on the
assumption that the stress operating on the magnetic metal film
in each bend is resolved in two directions, the total stress F

may be represented as F = k2 . where k is a proportionality

constant.

In addition, by setting the angle of bending specifying the

degree of bending at each bend so as tc be not less than 8", and-

by constituting the MIG head so that each one bend is present in
each region of the track width delimiting groove resulting from

division in a direction perpendicular to the magnetic gap in a



met hod for producing a netal -in-gap magnetic head by fornmng a

4 magnetic netal filmof a soft magnetic material on at |east one of gap
surfaces of a pair of magnetic core halves, and abutting the nmagnetic core
‘hal ves so that the gap surfaces face eqih other for form-ng a magnetic
head bl oc. According to the present nvention, before the step of formng
the magnetic head block, a plurality of track width delimiting-grooves are
formed in each of the nagnetic core halves, and each of the-track width
del i mi t ionP SRkl ora hlpgennerpesithimatl 4m ‘ter bhe- bang i ord il Iddgrecdtidreast
two bends. The step of formng the magnetic head bl ocks_ includes a step of
pouring of §P&sETRRIEni Ahef Bﬁngusnohhe neBosfosepitirarlpbl 986l | Yhes Hamek

track mﬁd&ﬂ:dell ti.n rooves, and the
wil delimiting groove is reduced in position deviation for

hombgeniz ing the stress acting on the bends for further releasing
the total effecfivé stress operating on the.magnetic metal
film. |

According to the prj‘e's'ent snvention, a head éhip of a
magnetic head is produced by a method in which magnetic core half
b_locké, each having plural track width delimiting grooves on its
major surface and having a magnet,ic metal film of a soft magnetic
metal material formed on the major surface, are abutted to each
other with a gap material in-between to form a magnetic .head
.block v;rhich is then Sliced to give plural head chips for the
magnetic head._ Each track width delimiting groove is
po}ygonally—shaped in cross-section éﬁd has at least two bends.
This enables suppression of cracks of exfoiiation of the magnetic
.metal £ilm otherwise caused in the magnetic core during its
fabrication to improve product yield and operational reliabili}:.).r.
BRIEF DESCRIPTION OF THE DRAWINGS

Flg 1 is a schematic perspectlve view show1ng the state in
which plural band-shaped track width dellmltlng grooves are
formed in 'each magnetic core half_'block of a conventional
magnetic head.

Fig.2 is a schematic perspective view showing the state in

which two magnetic core half blocks of the conventional magnetic



magnetic head block is sliced to a pre-set wwdth so that a gap is
conprised within the wwdth for form ng each head chip. If assuned that

t he poel ygonal | y-shaped track width delinmting grooves are divided at a
runber of equal width portions correspgnding to the nunber of the bends,
‘each one bend is present in each equal 'width portion of the

pol ygonal | y-shaped track width delinmting groove. In the
above-descri bed M G head, each track width delimting groove of each of

t he magnaiéad care diaititdr dokearh etdent kad bomdsshdeEes tdfen il th G HURIL IR
pol ygonal | y-shaped in a cross- sectional surface extending at right angles
to the | @kassionabérialrection of the track width deliniting groove, and

has plural bends. Wth the MG head, having the naqutlc metal film
paral | el Fig.3 schematically illustrates a typlcal ape of openings

formed in the conventional magnetic head.

Fig.4 schemaiically illustrates another typical shape of the
openings formed in the conventional magnetic head.

Fig.5 is a schematic perspgctive view showing a magnetic
head according to an embodiment of the present invention.

Fig.6 is a schematic perspective view showing the state in

Pl

which plural band-shaped track width délimiting’ grooves are
formed in éaéh magnetic core half block.

Fig.7 is a schematic persﬁective view showing the state in
which two magnetic core half blocks are abutted to each other and
bonded together with a.fusion glass material. |

Fig.8 schematically illustrates the shape of openings formed
in a magnetic head. |

Fig.9 is a schematic perspedtive view showing gach prepared.
head chip.

Fig.10 schematically illustrates the shape of the openings
of a magnetic head éample according to an experimental example.

Fig.1l1 schematiéally illustrates thé shape of the openings
of another magnetic head sample according to an experimental
‘"example.

Fig.12 schematically illustrates the shape of the openings

of still another magnetic head sample according to an



5 to and di sposed at the site of the magnetic gap, these bends operate
for releasing the stress generated in the glass material when slicing the
head chips 24 fromthe magnetic head block formed by the magnetic head
half blocks as a result of difference iﬁ thermal expansion coefficients of
the magnetic core, glass material and the nmagnetic netal filmas the
constituent elenments of the MG head, .thereby significantly inproving
durability against stress induced by machining. |In addition, any stress
oper at i n§XenimenfiinaXamieal filmformed on each track width deliniting
groove is_alsq rel eased for oeeling of the mgnetic neta

film DESCGRIETION QF JTHE PREFERRED BMBODIMENT, npre bends, herein three
bends, be for in the track, width delimting grogve. The .reaspn_js.that
the total eff-g‘%%}‘g?ﬁes@ap fed ¥ 8YERESHmgfet | e(_)f &\ fiJr%f‘fl%gﬁ%tf’gﬁsed
exponent |, }b?r@i}éﬂsetrlr}ca ! gcgﬁ%fﬁgbgeht&eiHBEB‘%EonOLi&'ieerQQE1ain§ae§hf s&bly, 1T

appr oxi ma

In preparing a magnetic head of the present invention,

.
rlural band-shaped track width delimiting grooves are formed on
one major surface with a gap wiq;h interval from one another.

A magnetic metal.film formed of a soft magnetic material is

formed on the major surface for forming a gap surface for

-

producing a magnetic core half block. A pair of such magnetic
head core half blocks are abutted to each other with the gap
surfaces faéing each other.with a gap material in—-between for
preparing a magnetic head block having plural magnetic gaps.
From the magnetic head bloék aré sliced plural head chips to
reqﬁired head chips to produce a so—called'metal—in—gap'type
magnetic head (MIG head).

This MIG head has a magnetic core thch is formed by forming
a magnetic metal film 4 of a soft magnetic metal material 03 a
major surface of each of a pair of magnetic core halves 1, 2
carrying a track width delimiting groove 3 and by abutting the
'major surfaces of the magngtic core halves 1, 2 with a gap
material in-between for forming a magnetic gap g, as shéwn in -
Fig.5. When abutting the magnetic core halves 1, 2, a glass

material for fusion 5 is poured into the track width delimiting

grdoves 3 for bonding the magnetic core halves 1 and 2 together.



assunption that the stress operating on the magnetic netal film in each
bend is resolved in two directions, the total stress F may be represented
as F = k2[err]’ where k is a proportionality constant. In
addition, by setting the angle of bendigg specifying the degree of bending
‘at each bend so as to be not |ess than , and by constituting the MG
head so that each one bend is present in each region of the track width
g, O e S3 L "ol 1 KoSeoRatVed ¢ BEE! b1 LURIMUE AL

cross-secjiongl plane perpendicular to the hon It in@% | tion,  .of
groove, t %Fbgﬂ thet fe T%ﬁﬂﬁYihaPoglﬁ gwﬁﬁttﬂft %%éiﬁgﬁat%Ofi boF
delim ting orooue Ls fedueatybnoREsLhioRpdtiali Qhdl & s BYTEANIE MW 4%
stress actTng O e bends 170 art her releasiig
' is then formed in the magnetic core half 1. A winding, not
shown, is placed'in the guide groove and the slot for winding 6
for constituting the MIG head.
The track width delimiting groove 3, formed in each of the

magnetic ore halves 1, 2 of the MIG head, has a pair of bends 10

which are symmetrically arranged on the left and right sides of

«*

the magnetic gap g as the center.

For forming the track width delimiting groove 3 to this
shape, plural track width delimiting grooves 3 are formed on the
major surfaces of the magnetic core half blocks 1, 2, so that,
when the head chip is sliced during fabfication of the MIG head,
the'track width delimiting grooves 3 are shaped as shown in
Fié.5.

That is, for fabricating the MIG head, plural band-shaped
track width delimiting grooves 3 are formed by machining or
grinding on the major surfaces'of a pair_of magnetic core half
blocks 12, 13 with a gap width length w. A slot 14, which later
becomes the slot for'winding 6, is formed only in the magnetic
core half block 12, as shown in Fig.6.

A magnetic metal film 4 of a séft magnetic metal material

is uniformly formed on the entire major surfaces of the magnetic

core half blocks carrying the track width delimiting grooves to



the total effective stress operating on the magnetic netal film

According to the present invention, a head chip of a magnetic head is

‘produced by a nethod in which nmagnetic core half bl ocks, each having
'plural track width delimting grooves ongits major surface and having a

magnetic nmetal filmof a soft nmagnetic netal material -forned on the major

surface, are abutted to each other with a gap material in-between to form

a magnetic head block which is then sliced to give plural head chips for
the me@néii® thigknesspedh seyerkl Wigmonsdel i hr¢i RGENGLIGy £0%& halt
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this time into openings 15 formed by abutment of the track width
-delimiting grooves 3 of the magnetic core haif blocks 12, 13, as
shown in Fig.7, for bonding the mggnetic core half blocks 12, 13

for fabricating a magnetic head block 186.

-

as shown in Fig.a. That is, each track width delimiting groove

The openings 15 of the magnetic heads block 16 are shaped

3 of the magnetic core half block 12 or 13, which delimits the
oﬁening 15 by being abutted against each other, is polygonally-
shaped in a cross-sectional surface running perpendicular to the
longitudinal direction of the track width delimiting groove 3,
that is shapéd so as to have three bends 21, 22 and 23. Thus iﬁ
is essential that two or more bends be formed in the MIG head.

The angle of bend, indicative of'the degree of bending at
the bends 21 to 23, is preferably not less than 8'; The angle
of bend of a bend herein means an angle which one of the sides
defining the bend of the track width delimiting groove 3 makes
with a line of extension of‘the other side defining the behd.
In the pqesent embodiment, the angle which a side defining the
bend 21, 22 or 23 makes with a line of extension of the other

side represented by a broken line is the angle of bend A, B or

C.



formed in each magnetic core half block of a conventional nmgnetic head.
Fig.2 is a schematic perspective view showing the state in which two

magnétic core half blocks of the conventional nagnetic head are
. ‘abutted to each other and bonded togethg* with a fusion glass material.
Fig.3 schematically illustrates a typic shape of openings forned in the

conventional nmagnetic head. Fig.4 schematically iIIustrates anot her
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Fig.51s a sc perspective view SNowW ng a magneti ea ording to

an embod§ ri%'“so“fcﬁﬁ?e&”@ﬁ@f‘,t 1 FVEMH OPrack width dellmltlng groove 3 is
divided at equal widths in a direction perpendicular to the
magnetic gap g in a cross-sectional surfacg extending
perpendicular to the longitudinal direction of the groove 3,
there is present at least one bend in each divided region. 1In
the present embodiment, the bendsﬁ21, 22, 23 are present in the

respective three regions of the groove 3 divided at equal widths

in the above-described manner 4s shown by broken lines in Fig.8.

The magnetic head block 16, fabricated as described'above,
is cut at positions so that two of the 0pening§ 15 are comprised
in the resulting head chip, as indicated by two broken lines in
Fig.7, for fabpicating a head chip 24 shown in Fig.9. A surface
M of each head chip which is to be a sliding contact surface for
.the recording medium is machined for adjustiné abutment width for
fabricating a magnetic core.as shown in Fig.5. A winding, not
shown, is mounted on the magnetic core for.completing the MIG

head.

-’

In the above;described.MIG head, eéch track width delimiting
groove 3 of eaph of the magnetic core half blocks 12, 13 és
essential components of the ﬁIG head is pdlygonally~shaped in a
cross—sectional surface exfending at right angles to the
longitudinal direction thereof and has the bends 21 to 23.

With the MIG head, lhaving the magnetic metal film 4 parallel

to and disposed on the site of the magnetic gap g, these bends



Fig.6 is a schematic perspective view showing the state in which plura
band- shaped track width delim'ting grooves are fornmed in each nagnetic
core half bl ock. Fig.7 is a schéematic perspective view show ng the
state in which two magnetic core half bhpcks are abutted to each other and
bonded together with a fusion glass material. Fig.8 schematically
illustrates the shape of openings forned in a magnetic head. Fig.9
is a schematic perspective view show ng each prepared head chip.

Fig. 10 schemgbi g8l bpeirbltestbat pe1bhsinBapRe O5tirBesopenengsedoinatmeggease

head sanpl e according to an experinental exanple. Fig.ll
schemat i caklteriilalluss r at ess t e rdmagiet obft ldd fFeaemgs inf theomadr expgastion
head sanple according to an experinental exanple. Fig. 12

schemat i cabkyf fiildiesitrsat @€ tihe shageebict lcorepnenghgss ofateriigl afotansd the

magnetic head sanple according to an
magnetic metal f;lm.4 as’ the constituent elements of the MIG.
heéd, when slicing the head chips 24 from the magnetic head block
18 formed by the magnetic head half blocks 12, 13, thereby
significantly impfoving dufability against stfess induced by
machining. In addition, any stress acting on the magnetic metal
film 4 formed on each.track width delimiting groove 3 is also
released so that the magnetic metal film 4 may be prevented from
being peeied off.

It is essential that practically two or more bends, herein
three bends, be formed in the track width delimiting groove 3.
The reason is that the total effective stress applied to the
magnetic metal film 4 is presumably decreased exponentially with
increase in the number of ﬁhe bends. . Specifically, if
approximation is made on the assumption that the stress acting
pn.thelmagnetic metal film 4 in each bend is resolved in .two
directions, the total stress F may'be represented as F = ]:cz_H
where k is a propprtionalit% constant.

In addition; by setting the angle of bending specifying the
degree of bending at each bend so as to be 8 or more, and by
constituting the MIG head so that each one bend is present in
each region of the track width.délimiting groove 3 resulting from

division in a direction perpendicular to the magnetic gap g in



8 experinmental exanple. DESCRIPTION OF THE PREFERRED EMBODI MENT
Referrinng to the draw ngs, a preferred iIIustrative enbodi nent of the
present invention will be explained in detail. In preparing a
magnetic head of the present invention, iplural band-shaped track width
delimting grooves are fornmed on one najor surface with a gap width
interval fromone another. A magnetic netal filmformed of a soft magnetic

material 45 cAdddmgedtiddel Pénéurﬁéfﬁeﬁ&icﬁQéE“ Ngod €8¢ SUbhaEeutidhal
produci ng a magnetic core half block. A pair of such nagnetic head core

hal f bl ockisré&¢€ionbett tak tgdRAeh N dle Wehld thetBapcrossfaeetidbnaingleaeh

other with a gap material in-between for preparing a magnetic head bl ock

havi ng plaf atheagtedck gafsh delimiting groove is reduced in position

offset for homogenizing the stress acting mon the bende for

| further releasing the total effective stress acting on the

magnetic metal film 4.

An experimental eiample in which the working states when the

MIG head of the above-describeg embodiment (head A) and a

conventional MIG head derived from two magnetic core half blocks

153,' each having a substantially semicircular track width

delimiting groove 101 as shown in Fig.3, are fabricated from the
magnetic head blocks 16 and 106, respectively, ie explained.

This experiment was conducted for checking the degree of

working defects when the head chips of the MIG heads are sliced

from the magnetic head blocks. Specifically, the experiment was

conducted for checking the percentage A of MIG heads suffering

from fractures of the head chips such as cracking and the

percentage B of the MIG heads suffering from exfoliation of the

-’

magnetic metal films 4, 102, among a pre-set number of the MIG
heads produced as described above.

As for the head A, theiengles of bend A, B and C for the
bends 21 to 23 were set so that the angle A = angle B and an
angle D which a line normal to the magnetic gap g to a line
segment k was set to 8 (angle D = 8 ). Three samples, namely

a sample 1 having the angle of bend A = 32" and the angle of bend



From t he magnetic head bl ock are sliced plural head chips to required head
chips to produce a so-called netal -in-gap type nmmgnetic head (M G head).
This M G head has a magnetic core which is formed by formng a magnetic
fretal film4 of a soft magnetic nmetal nejyerial on a major surface of each
of a pair of magnetic core halves 1, 2 carrying a track width delimting
groove 3 and by abutting the major surfaces of the magnetic core halves 1,
2 with a gap material in-between for formng a magnetic gapgq as_shown in
Fig.5. BAfeROfbut BSn§howa ABgFasi d0c0reSpmPEs21haying Eheangle Qf ibgnd or
fusion 5 is poured into the track wdth delimting. %roov_es 3 faqr. bondi ng
the magrfefi dS%cor@hditRes2ReLRCD PEYe: Ber. 90 » as shown in Fig.ll and a

9 é%%b éﬁstﬁg%ﬂﬁgh€ﬁéca§§£§ Q?l%%%d; agd3%'i%mhp%%én§ﬁgfgﬂ%f bend
B = 150 , as shown in Fig.12, were checked. '

The results 'of the experiments were as follows: The

percentages A and B for the conventional head B showed non-

negligibly large values of 7.2% ang'4.1%, respectively, while the

samples 1, 2 and 3 of the head A showed fully satisfactory values

of the percentages A and B of 0.5% and 0.1%, 1.2% and 0.1% and

-

1.0% and 0.8%, respectively.
The above results testify to superiority of the magnetic

head of the present embodiment to the conventional magnetic head.



for formng a guide grobve, not éhomn, for placing a coil for flow ng the
recording current therein, and a slot for winding 6 is then forned in the
magnetic core half 1. A wi nding, not shown, is placed in the guide
.groove and the slot for winding 6 for constituting the MG head. The
track width delinmting groove 3, forned 1w each of the nagnetic ore hal ves
1, 2 of the MG head, has a pair of bends 10 which are symetrically
arranged _qn the left and right sides of the nagnetic gap g as the center.
For fornVﬁ@Ttﬁé GLAdMER dt deliniting groove 3 to this shape, plura

track width delimting grooves 3 are formed on the nmajor surfaces of {he
nmagnet i cgt’:oreg‘hgﬁtl’b‘?%csgrl,plé?ggSlPﬁata,‘ mﬁﬁ%ﬂ ﬁﬁle_gﬁgacf“%%?gpﬁ‘g ?ﬁ%‘;edgy
during f j i gn_af ( ad,: -t he,t i i g tingsgroqves,3
arc shapbdrnifly indere il it a1 5 4 A RhepCELd TRALOEHIIBKCRS

pl ural b@Qgéﬁhaﬁgdpftéﬁﬁksﬁfgggegebkngﬁbggr9590%§§n§tﬁﬁec395nﬁle&s, and

machi ni ng or _ o
abutting the magnetic core halves so that the gap surfaces face

each other for forming a magnetic head Dblock, wherein the
improvement resides in that, be;ore the step of forming the
magnetic head block, a plurality of track width deiimiting

grooves are formed in each of said'magnetic core halves, said

-

track width delimiting grooves each having a polygonally-shaped
cross-section and having at least two bends, in that the step of
forming the mégnetic head blocks includgs a step of pouring a
glass material fbr fusion into the blural polygonally-shaped
track width delimiting grooves, and in that said magnetic head
block is sliced to a pre-set width so that a gap is comprised
within the width for forming each head chip so that, assuming
that "the polygonally-shaped track ﬁidth delimiting grooves are

divided into a number of equal width portions corresponding to

-’

the number of the bends, each one bend is present in each equal
width portion of the polygonally-shaped track width delimiting
groove. | |

2. The method as claimed in claim 1, wherein the anglé of bend

in each bend is not less than § .

U,



‘grinding on the major surfaces of a pair of nagnetic core half blocks 12,
13.with a gap wwdth length w A slot 14, which |ater becones the slot for
winding 6, is forned only in the magnetic core half block 12, as shown in
Fig.6. A magnetic nmetal film4 of g soft magnetic netal material s
uniform-y formed on the entire major surfaces of the magnetic core half

bl ocks carrying the track width delimting grooves to

10 a filmthickness of several mcrons. The magnetic core half bl ocks

. 13 ar ﬁé&ﬁa er so that the surfaces of the blocks 12 and
13 carryi E%ﬁ%ﬁ éN%F contact wth each other. The gl ass
material for fusion 5 is poured at thIS time into openings 15 fornmed by

abut ment of the track wi dth deI|n1t|ng grooves 3 of the.magnetic core half
bl ocks MKHSTRACHS

A head chip of a magnetic head is produced by a method in
.Which magnetic core half blocks, each having plural track width
delimiting grooves on its major surface and having a magnetic
metal film of a soft-magnetiélmetdﬁ material formed on the major
surface, afe abuttedﬁto each other with a gap material in-between
t@-form a magnetic”head block which is thén sliced to.give plural
head Ehips_for the magnétic head. Each track width delimiting
groove is polygonally—éhaped in cross—-section and has at least
two bends. This enables suppression of cracks of exfoliation of
the magnetic metal film otherwise caused in the magnetic core
during its fabrication to improve product yield and operational

reliability.

-
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shown in Fig.7, for bonding the magnetic core half blocks 12, 13 for
fabrlcatlng a nagnetlc head bl ock 16. The openi ngs 15 of the magnetic
heads bl ock 16 are shaped as shown in Fig.8. That is, each track width
delimting groove 3 of the magnetic core half block 12 or 13, which
delimts the opening 15 by being abutted agai nst each other, is

pol ygonal | y- shaped in a cross-sectiondf4surface running perpendicular to
the longitudinal direction of the track width delinmting groove 3, that
is shaped so as to have three bends 21, 22 and23. Thus it .is essential

that two or nore bends be formed in the M G jiead. " The angl e of bend,

i ndi cative of the degree of hs 1to 23, is preferably
not less than 8 . The angke == ) bhep ei n means an angl e which
one of the sides defining aif| [ WM dt h | imting groove 3
makes wth a |line of extehshehAAAFReAGhlrergidi rning the bend. In

t he present enbodi nent, th.f@ﬂ@%&%ﬂ" ning the bend 21, 22 or
23 makes with a line of ex ensy I 0f

101 102 103

105 103
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side represented by a broken Iline is the angle of bend A, B or C.

It is-also essential that each track wdth delimting groove 3 is so
-forned that, if each track width delimting groove 3 is divided at equal
widths in a direction perpendicular to the nmagnetic gap g in a
cross-sectional - surface extending pgpypendicular to the |ongitudinal
direction of the groove 3, there is .present at |east one bend in each
divided region. In the present enbodinent, the bends 21, 22, 23 are
present in the respective three reglon f t he groove 3 d|V|ded at equal .
wi dths in the above-described nmanner é hown by broken lines in Fig.8.
The magnetic head bl ock 16, fabricated ]S descrlbed above, is cut at

positions so that two of the ope" gs
104

FIG.4
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in the resulting head chip, as indicated by two broken lines in Fig.7, for
fabrlcatlng a head chip 24 showmn in Fig.9. A surface M of each head chip
which is to be a sliding contact surface for the recording nmediumis

machi ned for adjusting abutment width for fabricating a magnetic core as
shown in Fig.5. A winding, not shown, 3i,s nounted on the nmagnetic core for
conpleting the MG head. ' In the aéove descri bed M G head, each track
width delimting groove 3 of each of the magnetic core half bl ocks 12, 13
as essential components of the MG head is polygonal |l y-shaped in a
cross-sectional surface extending at rhght aq%!es to the | ongitudinal
direction thereof and has the bends 21 to 2% Wth the MG head,
havi ng the nmagnetic netal filpa? - S 'OIS?OSGd on the site of
the magnetic gap g, these bgng 4

Has Been Re"laced
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12 . 21 to 23 operate for releasing the stress generated in the glass
materi'al 5 . as a result of difference in thermal expansion coefficients
of the magnetic core, glass material 5 and the nmagnetic nmetal film4, as
the constituent elements of the. MG head, when slicing the head chips 24
fromthe magnetic head block 16 forned by the nagnetic head half bl ocks
12, 13, thereby significantly inprovingﬂ rability against stress induced,
by nmachining. In addition, any stress acting ?n the magnetic nmetal film4
formed on each track width dellnltlng gEé; 3'is also released so that
; ‘Lgﬂl_ﬁﬁﬁﬁg peel ed of f. It
ends erein three bends, be

The reason is that the

metal film4 - is presunmably

total effective stress applied tot
decreased exponentially with

e

FIG.10

15

30%88 22

FIG.11 FIG.12
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increase 'in the nunber of the bends. Speci f.i cal | | f

approxi mati-on is made on the assunption that the sfF@§g~a€ﬂ¢ﬁ§cemﬁnt$neet
magnetic netal film4 in each bend is resolved in tmo dlrectlons t he
total stress F may be represented as F = k2[err], - .aqé;
proportionality constant. ‘I'n addi téon, by settlng t e angl e”of
bendi ng specifying the degree of bending at each bend so as to be 8 or
nore, and by constituting the MG head so that each one bend is present in
.each region of the track width delimting groove 3 resulting fron1 di vi si on

in a dirgehiprie PRERHIRG MicniPrd BBapregnetic gap g in

13 a cr.oss-sectional plane perpendicular to the l'ongitudinal direction

of the groove 3, the bend in the cross-sectional plane of the track
wi dt h delggltlng groove is reduced in position

A head chip of a magnétié head 'is produced by a method in
which magnetic core half blocks, each having plural track width
delimiting grooves on. its major surface and having a magnetic
metal film of a soft magnetic metal material formed on the major
surface, are abutted to each other with a gap material in-between
to form a magnetic head block which is then sliced to give plural
head éhips for the magnetic heaq; Each t;ack width delimiting
_groove is polygonally—éhaped in cross-section and has at 1east.
two bends. This enables suppression éf cracks of exfoliation éf
the magnetic metal film otherwise caused in the magnetic core
during its fabrication to improve product yield and operational

reiiability.

Figure 5



of fset for honogenizing the stress acting non the bends for further

rel easing the total effective stress acting on the nmagnetic netal film 4.
An expetinental  exanpl e in which the working states whghis e replacemeat sheet
t he above-descri bed enbodi nent (head A) and a conventional M G head
derived fromtwo magnetic core half bl s 103, eac vin .
substantially semcircul ar track mﬁdthPﬁgeliniting g?%%%é 1%¥aég ;L%Qn in
Fig.3, are fabricated fromthe nmagnetic head bl ocks 16 and 106,
respectively, is explained. Thi s experinment was conducted for
checking the degree of working defects wHh3t he head chips of the MG
heads are sliced fromthe nagnetic head bfocks. Specifically, the '
experiment was conducted ﬂ!!; EC gt ofit age A of M G heads
suffering fromfractures i
percentage B of the MG h ) 4T 0] +8 of the magnetic
metal filns 4, 102, anong‘é et M G heads produced as
descri bed above. '

105
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As for the head A, the angles of bend A; B and C for the bends 21 to 23
were set so that the angle A = angle B and an angle D_which a |ine nornmal
to the magnetic gap g to a line segnent k was set to 8higisntheeeplase®ber shest
). Three sanples, nanely a sanple 1 having the angle of bend A = 32[err]
and the angle of bend . .1 B3 100
, as shown in Fig.10, a sanple 2 havi n@/he angl e of beDr%e' A éA}157 %E’the
angle of bend B = 90[err] as shown in Fig.1l1 and a sanple 3 having the
angle of bend A = 30 and the angle of bend B = 150 , as shown in Fig.12,
wer e checked. The results of the experinments were as follows:

The percentages A and B for the conventjignal head B showed non-
negligibly | arge val ues of 7.2% and 4. 1‘Jpoélespecti vely, while the

104
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sanples 1, 2 and 3 of the head A showed fully satisfactory values of the
percentages A and B of 0.5%and 0.1% 1.2%and 0.1% and 1.0% and 0. 8%
respectively. ~The above results testify to superiorii§Ys ee tdpfacement shest
magneti ¢ head of the present enbodinment to the conventional nagnetic head.
15 WAT IS CLAIMED IS: 1. A nethod for producing a netal -ifi-g

magnetic head by formng a magnetic netd4 filmof a sof@?ﬂ?ﬁgré’t? ?O"nét?e/ri al
on at |east one of gap surfaces of a pair of magnetic core hal ves, and
abutting the magnetic core halves so that the gap surfaces face each other
for form ng a magnetic head bl ock, wherein tdhe imjpovenent resides in
that, before the step of form ng the —magnetfic hedd bl ock, a plurality of
track width delimting A -




grooves are fornmed in each of said magnetic core halves; said track width
delimting grooves each having a pol ygonal | y-shaped cross-section and
havi'ng at |east two bends, in that the step of forn Fgistiseheagplacementsitest
bl ocks includes a step of pouring a glass material for fusion into the

pl ural polygonally-shaped track width delimting groqves, Ul t ?I sai d
magnetic head block is sliced to a pr&/8et width so % a%)gp?s'?
conprised wthin the width for form ng each head chip so that, assum ng
that the pol ygonal |l y-shaped track width delim{ing.grooves are divided
into a nunber of equal wi dth portions ding to the nunber of the
bends, each one bend is present i n e&l] W didngportion of the

pol ygonal | y-shaped track wi dth ﬂ i groove. 2. The nmethod as
clained in claim1l1, wherein the angl[3 iend in each bend is not |ess
than 8[err].
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