
,_ 

- ' 

1 

TITLE OF THE INVENTION 

Method for Producing Magnetic Head 

BACKGROUND OF THE INVENTION 

This invention relates' to a so-called metal-in-gap magnetic 

head in which magnetic core halves each having a magnetic metal 

film of a soft magnetic metal material formed on its major 

surface are bonded together an the magnetic gap surf aces thereof 
JI' 

to each other. 

In magnetic recording/reproducing apparatus, such as video 

tape recorders or digital audio tape recorders, investigations 

into short-wavelength recording of information signals are 

proceeding with a view to achieving high picture quality. In 

keeping therewith, a high coercive m~gnetic recording medium, 

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 becoming 

popular. 

In the field of magnetic heads, in•estigations are 

proceeding for meeting such tendency. Thus a variety of so-

called metal-in-gap heads (MIG he~ds), in which a soft magnetic 

<i 
material is employed as a core material, are being developed as 

a magnetic head suitable for use with a high coercive magnetic 

recording medium. 

In·the process for prep~ration of the MIG head, plural band­

shaped track width delimiting grooves 101 are f'ormed on one major 
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surface of a magnetic core half 103 so that a distance 

corresponding to. a gap width is left between 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 material. 

Two of such magnetic core half blocks 103 are prepared and 

abutted to each other so that t,he gap surfaces M of the two 

magnetic core half Blocks 103 face each other, as shown in Fig. 2. 

By the track width delimiting grooves 101 thus abutted to and .... 
facing each other, there are defin~d 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. 

yrom the magnetic head block 106 are sliced plural head 

chips to a pre_-set chip width along a broken line in Fig. 2. 

These head chips are subsequently processed with abutment width 

.pr9cessing or coil winding for producing the MIG heads. 

The shape of each irack width delimiting groove 101 on a 

cross-sectional surface extending at right angles to the 
~-

longitudi~al direction of the 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 pf the magnetic head block 106, 
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defined by the magnetic core half blocks 103 abutted to each 

other on the gap surfaces M, are smooth circular shape or a 

diamond shape. 

· With the above-described MIG head, the head chip is liable 

to fracture such as cracking, or the magnetic metal film 102 

tends to be peeled off, when the head chips are sliced to the 

required chip width from ·the magnetic head block 106, thus 
. J' 

raising ·serious problems in connection with the product yield. 

The above mentioned problems are thought to be ascribable 
.... 

mainly to the above-described shape of the track width delimiting 

gr~oves 101 or openings 104 of the magnetic core half block 103 

or the magnetic head block l06. The reason is presumably such 

that, when slicing respe·cti ve 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 metal ·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 
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magnetic metal film of a soft magnetic material on at least one 

of gap surfaces of a pair-of magnetic core halves, and abutting 

the magnetic core halves so that the gap surfaces face each other 

for· forming a magnetic· head bloc. According to the present 

invention, before the step of forming the magnetic head block, 

a plurality of track width delimiting grooves are formed.in each 

of the magnetic core halves, p.nd each of the track width 

delimiting grooves is polygonally-shaped in cross-section and has 

at least two bends. T~e step of forming the magnetic head blocks .... 
includes a step of pouring a glass material for fusion into the 

plural polygonally-shaped track width delirni ting 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 polygorially~shaped trac~ width delimiting 

grooves are divided at 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.· .... . 

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 head is 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 
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to and disposed 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 from the magnetic head block 

formed by the magnetic head half blocks as a result of difference 

in thermal expansion coefficients of the magnetic cor~, glass 

material and the magnetic metal film as the constituent elements 

of the MIG head, thereby signif,0.cantly improving durability 

against stress induced by machining. In addition, any stress 

operating o~ the magnetic metal film formed on each track width .... . 

delimiting groove is also released for prohibiting peeling of the 

magnetic metal film. 

It is crucial ·that practically two or more bends, herein 

three bends, be formed- in the track width delimiting groove. The 

reason is that _the total effective stress applied to the ma~netic 

metal film is decreased exponentially with increase in the number 

of the bends . Specifically, ·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 _, 

--N 
may be represe.nt°ed as F = k2. . where k is a proportionality 

constant. 

In addition, by setting ~he angle of bending specifying the 

degree of bending at each bend so as to be not less than a· , and· 

by constituting the MIG head so that each one bend is present in 

each reg~on of the track width delimiting groove resulting from 

division in a direction perpendicular to the magnetic gap in a 



6 

cross-sectional plane perpendicular to the longitudinal direction 

of the groove, the bend iii .. the cross-sectional plane of the track 

width delimiting groove is reduced in position deviation for 

homogenizing the stress acting.on the bends for further releasing 

the total effectiv·e stress operating on the magnetic metal 

film. 

According to the pz:es·ent ,.invention, 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 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 which is then sliced to give plural head chips for the 

magnetic head. Each track width delimiting groove is 

polygonally-shaped 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. -· 
BRIEF DESCRIPTION OF THE" DRAWINGS 

Fig.1 is a schematic perspective view.showing the state in 
-I 

which plural band-shaped track· width delirni ting 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 
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head are abutted to each other and bonded together with a fusion 

glass material. 

Fig.3 schematically illustrates a typical shape of openings 

formed in the conventional magnetic head. 

Fig. 4 schematically illustrates another typical shape of the 

openings formed in the conventional magnetic head. 

Fig. 5 is a schema.tic p·ersp~cti ve view showing a magnetic 

head according to an embodiment of the present invention .. 

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

which plural band-shaped track width delimiting grooves are 

formed in each magnetic core half block. 

Fig.7 is a schematic perspective view showing the state in 

which two magnetic core half blocks are abutted to each other and 

bonded together with a fusion glass ~aterial. 

Fig. 8 _schematically illustrates the s-hape of openings formed 

in a magnetic head. 

Fig.9 is a schematic perspective view showing each prepared. 

head chip. 

Fig.10 schema~ically illustrates the shape of the openings 

of a magnetic head sample according to an experimental example. 

Fig.11 schematically illustrates the 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 
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experimental example. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

.Referring to the drawings, a preferred illustrative 

embodiment of the present invention will be explained in detail. 

In preparing a magnetic head of the present invention, 
r 

plural band-shaped track width delimiting grooves are formed on 

one major surface with a gap wic;t.h interval from one another. 

A magnetic metal. f·ilm 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 facing each other with a gap material in-between for 

preparing a magnetic head block having plural magnetic gaps. 

From the magnetic head block are sliced plural head chips to 

required head chips to produce a so-called metal-in-gap type 

magnetic head (MIG head). 

This MIG head has a magnetic core which is formed by forming 

a magnetic metal film 4 of a soft magnetic metal material on a 

major su~face 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 magnetic core halves 1, 2 with a gap 

material in-between for forming a magnetic gap g, as shown in 

Fig.5. When abutting the magnetic core halves 1, 2, a glass 

material for fusion 5 is poured into the track width delimiting 

grooves 3 for bonding the magnetic core halves 1 and 2 together. 
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Each of the magnetic core halves 1 and 2 is then machined 

for forming a guide groo-ve, not shown, for placing a coil for 

flowing the recording current therein, and a slot for winding 6 

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 ~roove 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 fabrication of the MIG head, 

the· track width delimiting grooves. 3 · are shaped as shown in 

Fig.5. 

That is, for fabricating the MIG head, plural band-shaped 

track width delimiting grooves 3 are farmed 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.s; 

A magnetic metal film 4 of a soft magnetic metal material 

is uniformly.formed on the entire major surfaces of the magnetic 

core half blocks carrying the track width delimiting grooves to 
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a film thickness of several microns. The magnetic core half 

blocks 12, 13 are abutted·~o each other so that the surfaces of 

the blocks 12 and 13 carrying the· magnetic gaps g are in contact 

wit~ each other. The glass ·material for fusion 5 is poured at 

this time into openings 15 formed by abutment of the track width 

·delimiting grooves 3 of the magnetic core half blocks 12, 13, as 

shown in Fig.7, for bonding the m~netic core half blocks 12,. 13 

for fabricating a magnetic head block 16. 

The openings 15 of the magnetic heads block 16 are shaped 

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

3 of the magnetic core half block 12 or 13, which delimits the 

opening 15 by .being abutted against each other, is polygonally-

shaped- in a cross-sectional surf ace running perpendi~ular to the 

.longitudin~l direction of the track width de~imiting groove 3, 

that is shaped so as to have three bends 21, 22 and 23. Thus it 

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 a· . The an~le 

of bend of a bend herein means an angle which one of the sides 

defining the bend of the track width delimlting groove 3· makes ... 
with a line of extension of the other side _defining the bend. 

In the present 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 ~ngle of bend A, B or 

c. 
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It is also essential that each track width delimiting groove 

3 is so formed that, if each track width delimiting groove 3 is 

divided at equal widths in a direction perpendicular to the 

magn"etic gap g in a cross-sectional surf ace extending 

perpendicular to the longitudinal direction of the groove 3, 

there is present at least one bend in each divided region. In 

the present embodiment, the bends 21, 22, 23 are present in the 
. ;. 

respective three regions of the groove 3 divided at equal. widths 

in the above-described manner as shown by broken lines in "Fig.a . 
.... 

The magnetic head block 16, fabricated as described above, 

is cut at positions so that two of the openings 15 are comprised 

in the resulting head chip, as indicated by two broken lines in 

Fig.7, for fabricating a head chip 24 shown in Fig.9. A surface 

M o~ each head chip which is to be a sli4ing contact surface for 

. the recording medium is machined for adjusting 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, each track width delimiting 

groove 3 of each of the magnetic core half blocks 12, 13 as 

essential components of the ~IG head is polygonally-shaped in a 

cross-sectional surface extending at right angles to the 

longitudinal direction thereof and has the bends 21 to 23. 

With the MIG ·head, having the mag~etic metal film 4 parallel 

to and disposed on the site of the magnetic gap g, these bends 
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21 to 23 operate for releasing the stress generated in the glass 

material 5 as a result of difference in thermal expansion 

coefficients of the magnetic core, glass material 5 and the 

magnetic metal film 4, as· the constituent elements of the MIG 

head, when slicing the head chips 24 from the magnetic head block 

16 formed by the. magnetic head half blocks 12, 13, · thereby 

significantly improving durability against stress 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 peeled off. 

It is essential that practically two or more bends, herein 

thre~ 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 the bends. Specifically, if 

approximation is made on the assumption that the stress acting 

on the magnetic metal film 4 in each bend is resolved in.~wo 

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 to be ~ or more, and by 

constituting the MIG head so that each one bend is present in 

each region of the track width delimiting groove 3 resulting from 

division in a direction perpendicular to the magnetic gap g in 
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a cross-sectional plane perpendicular to the longitudinal 

direction of the groove 3~_the b~nd in the cross-sectional plane 

of the track width delimiting groove is reduced in position 

offset for homogenizing the stress acting mon the bends for 

further releasing the total effective stress acting on the 

magnetic metal film 4r 

An experimental example .in which the working states when the 
!-

MIG head of the ~hove-described embodiment (head A) and a 

conventional MIG head derived from two magnetic core half blocks 
.... 

103, 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, is explained. 

This experiment was conducted for checking the d~gree 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 . 
.j 

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 line normal to the magnetic gap g. to a line 

segment k was set to a· (angle D = a· ) . Three samples, namely 

a sample 1 haying the angle of bend A = 32· and the angle of bend 
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B = 100· , as shown in Fig. 10, a sample 2 having the angle of bend 

A = 15· and the angle of bend B = 90· , as shown in Fig.11 and a 

sample 3 having.the angle of bend A= 30" and the angle of bend 

a·= 15U, 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% an~ 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. 
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WHAT IS CLAIMED IS: 

1. A method for producing a met·al-in-gap magnetic head by 

forming a magnetic metal film of a soft magnetic material on at 

leas't one of gap surfaces of a pair of magnetic core halves, and 

abutting the magnetic core halves so that the gap surfaces face 

each other for forming a magnetic head block, wherein the 

improvement resides . in that; be:):ore the step of fqrming the 

magnetic head block, a plurality of track width delimiting 

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 magnetic head blocks includes a step.of pouring a 
. . 

glass material for fusion into the plural 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 width 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 angle of bend 

in each bend is not less than ~ . 
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