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Sane BACKGROUND OF THE I NVENTION Field of the Invention _ #7%This
fnvention relates to a magnetic head device for recording’éﬁdfbr/
reproduci ng data for a signal recording surface of a disc-shaped recording
medi um and a nethod for producing the magnetic head device. Description
of the Related Art A disc drive device for recording/reproducing
data for a signal recording surface of a disc-shaped recording medi um
such as a flexible disc, has been propagated outstandingly in an office
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BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to a magnetic head device for recording and/or
reproducing data for a signal recording surface of a disc-shaped recording medium and
a method for producing the magnetic head device.

Description of the Related Art

A disc drive device for recording/reproducing data for a signal recording
surface of a disc-shaped recording medium, such as a flexible disc, has been
propagated outstandingly in an office computer or a word processor, to say nothing of
a personal computer.

Such disc drive device has amagneuc head device with which to recording
and/or reproducing data. This magnetic head device carries a head chip on the distal
end of each of two supporting arms so that the head chips face each other. The disc-
shaped recording medium is sandwiched between the head chips for
recording/reproducing data for the signal recording surface.

The recent tendency in the disc-shaped recording medium is high density
recording. In keeping up with this trend, the disc drive device for
recording/reproducing the disc-shaped recording medium is also improved

correspondingly. That is, the disc drive device is improved so as to have a driving



shaped recordi ng nedi umis sandw ched between the head chips for

recording/ reproduci ng data for the signal recording surface. The
fecent tendency in the disc-shaped recording nmediumis high density
recordi ng In keeping up with this trend, the disc drive device for

recordi ng/ reproduci ng the di sc-shaped recording nedium is also inproved
correspondingly. That is, the disc drive2device is inproved so as to have a
driving system for rotationally driving the disc-shaped recording
medi um nor e s pasam fpr srtatonally grvtngth disg-sheraddecardmginedivm mefespegglily or a
recording tracks to a finer track pitch. _Specifically, the flexible
di sc, now i n usagneiis heatdeviesitapebleod fomaing seqording traghsetoiachnes angckpittlee i s
run in rotation in sliding contact with the signal recording surface of
the di sc. Accordi n§pécifieallyeahatflexitde e, ,nowhén fukexisblecorded/ceproduedr antheuse
I's recorded/reproduced with a high recording density of tens to hundreds
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recordi ng density, a magnetic head device is used in which the flexible
disc is run in,raLabt@e aie. AbPhSREcaRProfbsal, the flexible disc in current use is
recorded/reproduced with a high recording density of tens to hundreds of Mbyte. For
recording/reproducing the flexible disc with this high recording density, a magnetic
head device is used in which the flexible disc is run in rotation at a high speed and in
. which a head portion is slightly floated from the signal recording surface.

For recording/reproduction at different recording densities, different magnetic
head devices are required. However, use of plural disc drive devices i; laborious and
expensive. [t has thus been proposed to use a disc drive device capable of
recording/reproduction with two sorts of the recording densities, namely a disc drive
device having lower order compatibility.

The disc drive device exhibiting this lower order compatibility has a low order
mode magnetic head for recording/reproduction adapted for having a sliding contact
with the flexible disc and an upper order magnetic head for recording/reproduction
adapted for being floated from the flexible disc.

With this magnetic head device, the flexible disc facing surface of the magnetic
head device has two rails extending parallel to the disc running direction in order to

cause the head portion to be floated slightly from the signal recording surface of the



whi‘ch a head portion is slightly floated fromthe signal recording surface.
.For recording/reproduction at different recording densities, different
magneti ¢ head devices are required. However, use of plural disc drive
devices is laborious and expensive. It has thus been proposed to use a

di sc drive device capable of recording/geproduction with two sorts of the
recording densities, nanely a disc drive device having | ower order
conpatibility, . . The dis¢c drive device exhibiting this [ower order
conpat i bil | tyﬂﬁ@éleadnsevfgrofq&ewcm%méowgﬁ@tm ¢hegpper fopder mode. By running the
recordi ng/ reproduction adapted for having a sliding contact _wth the
f1exible di scllawdledisappurelovaied speadniderecs igearrated soceled rindilmepatwaerc 8 on
adapted for being floated fromthe flexible disc. Wth this nagnetic
head devi ce, tiee delumxtetbetwitien thdse tvacpilsant sleeflofible descradaet toccaubethd hdedi ce
has two rails extending parallel to the disc running direction in order to
cause the head;ﬁ@ﬂbﬁa@g@@ﬂ%afloated slightly fromthe signal recording
surface of the 3 flexible
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therebetween affects the floating characteristics of the magnetic head device
significantly. In this magnetic head device, the two rails formed on the flexible disc
facing surface need to be formed to an extremely narrow tolerance.

In the above-described magnetic head device, the two rails are formed by
bonding plural components, such as a head chip having a magnetic head for the upper
mode or a head chip having a magnetic head for the lower mode, to form a chip
assembly, and by grinding a flexible disc facing surface of the chip assembly to
produce the above-mentioned two rails. The magnetic head of the upper mode faces
one of the rails, with the magnetic head of the lower mode facing the other rail.

However, since the chip assembly is ground for forming these two rails, the
boundary portion between thé two chips tend to be cut off. In particular, if the
Junction surface is exposed on the two rails, the exposed portion tends to be fractured.

If the rail is partially fractured in this manner, the flexible disc tends to be
damaged by resulting fractured pieces. Moreover, if the rails are fractured partially,
the rail width cannot be set to a defined magnitude, thus affecting floating

characteristics of the magnetic head dewvice.



flexible disc at an el evated speed, there is generated a so-called air film
between an area delimted between these two rails and the flexible disc -
surface to cause the head to be floated slightly. In this nmagnetic
head devi ce, the width of these two rails or the separation therebetween
affects the floating characteristics of the magnetic head device
significantly. In this magnetic head device, the two rails forned on the

fl exible disc ' f e formed to an extrenely narrow
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two rails. The magnetic head of the upper node faces one of the rails,
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If the junction surface is exposed on the two rails, the exposed portion
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manner, the flexible disc tends to be danaged by resulting fractured

pi eces. Moreov@hped fecbldthg AbdidmAWh b &b d?dinB@ehdif) h¥econd head chip having a
second magnetic gap for recording and/or reproducing the disc-shaped recording
medium with a second recording density higher than the first recording density, and
a center shider arranged between and bonded to the first and second head chips. The
surface of the first head chip facing the disc-shaped recording medium carries a first
rail extending parallel to the running direction of the disc-shaped recording medium,
with a second rail being formed for extending parallel to the first rail. The first rail
is formed by grooving a portion of the first head chip towards the center slider.

With the present magnetic head device, the first rail is designed to be larger in
width than the first head chip for grooving the first head chip. Also, with the present
magnetic head device, the center slider is not exposed on the first rail. Thus, the first
rail is less susceptible to fracture and has a preset width. Therefore, with the present
magnetic head device, there is no risk of the fracture of the first rail and hence of the

disc-shaped recording medium, while the magnetic head device exhibits optimum

floating characteristics by the first rail.



the rail w dth cannot be set to a defined nmagnitude, thus affecting )
fJoating characteristics of the magnetic head devi ce. SUMWARY OF
THE | NVENTI ON It is therefore an object of the present invention to
provi de a magnetic head device having optimmfloating characteristics

W thout the risk of fracturing the first srail, and a nmethod for

manuf acturing the magnetic head device. In one aspect t he present

i nvention provides ne head devi ce n di |rs head chi
having a first mag 5%58 C?I(I}F ‘Y@c@?&?@e 573% de?’ g;ﬁ' rog ec,R 5 né ualegﬁon "the
shaped recordi mwth a fir re n n e ond head ch|p
having a seco %P s langgr ’Flo"?”da'et(k}@? g'ier% %‘%H ?%e%?glﬁﬁa ﬁ’é’ 1§ ggposed to
di sc- shaped recordlzg mediumwi th a second recordin den5|té~h|gher t han
the first recofilatgradsidsipagallebtocthe dongamdinal dreciion of thehege sib dihabsnwathdhe
bonded to the first and second head chips. The surface of the first head
chip facing t hpresémcaaghapebeadaizorod] thg fustdailimnotfaced by thef denter slidairor by the
extending parallel to the running direction of the disc-shaped recording
nmedi um side slider. Therefore, the first rail is less liable to be fractured to improve reliability
of the head device as well as to assure stable floating properties.

In another aspect, the present invention provides a method for producing a
magnetic head device comprising the steps of bonding a first head chip and a second
magnetic chip to each other via a center slider,, grinding both ends along the width of
the first head chip and the center slider to form a first rail and grinding both ends along
the width of the second head chip and the center slider to form a second rail. The first
head chip has a first magnetic gap for recording and/or reproducing a disc-shaped
recording medium with a first recording density and the second head chip has a second
magnetic gap for recording and/or reproducing the disc-shaped recording medium with
a second recording density higher than the first recording density.

With the present manufacturing method of the magnetic head device according
to the present invention, both ends of the first head chip along the width thereof are
ground, such that only the first head chip is exposed to the first rail without the center
slider being exposed to the first rail. Thus, with the present technique, the first rail 1s

less susceptible to fractures to realize a magnetic head device having optimum floating

characteristics.



wth a second rail being formed for extending parallel to the first rail.

The first rail is fornmed by grooving a portion of the first head chip
towards the center slider. Wth the present nagnetic head devi ce,
the first rail is designed to be larger in wdth than the first head chip
for grooving the first head chip. Also, with the present nagnetic head
device, the center slider is not exposedéon the first rail. Thus, the first

rail is |less susceptible t racture and .t
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first head chip is larger in wdth than the first rail and _the_ first head
chip i s exposeatdémorbinchd ssdeesiiler. sThiss, pithahd presanstecheiqne g fiistiad ag natiliablet i on

of the first rail. That is, with the present magnetic head device, the
first rail is ok faeaddxy ehdtde eemiufictslei cfer magietioyhenli devise devmgitdproved
Therefore, the first rail is less liable to be fractured to inprove
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is a schematic partial cross-sectional view showing an arrangement of
recording/reproducing a disc-shaped recording medium by a magnetic head device
according to the present invention.

Fig.2 is an exploded perspective view showing a head portion of the magnetic
head device.

Fig.3 is a perspective view showing a head chip portion in the magnetic head
device.

Fig.4 is an exploded perspective view showing an assembly process of the head
chip portion in the manufacturing method for the magnetic head device according to
the present invention.

Fig.5 is perspective view showing the bonded state of an upper order head
slider, a center slider, a first head chip and a side shder.

Fig.6 is a perspective view of a head chip portion for illustrating the ground



I n anot her aspect, the present invention provides a nethod for producing a
magneti c headdevice conprisingthe steps of bonding a first head chip and a
second nmagnetic chip to each other via a center slider,, grinding both
ends along the width of the first head chip and the center slider to form
a first rail and.grinding both ends along the wdth of the second head
chip and the center slider to forma secand rail. The first head chip has
a first magnetic gap for recording and/or reproducing a disc-shaped
recording nedigiewith a first recording density and the second head chip
has a second magnetic gap for recording and/or reproducing the disc-shaped
recordi ng medi um wifig7 iwa plroomeiv pfe gmibal gn thensagngtit hegvbdevidean t he fir st
recordi ng density. Wth the present nmanufacturing nmethod of the
magnetic head devi (g décolodpitglinilerdsheedtionsiensw ofiy epceomembet in thodaghétid he
first head chip along the wdth thereof are ground, such that only the
first head chigeiddgecposed to the first rail without the center slider
bei ng exposed to the first rail. Thus, with the present techni que, the
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devi ce having opti characteristics.
head portion, gimbal and the spacer member.

Fig.10 is a schematic longitudinal cross-sectional view of the head chip portion.

Fig.11 is a schematic longitudinal cross-sectional view of the head chip portion
1n the conventional magnetic head device.

Fig.12 is a schematic longitudinal cross-sectional view showing the state of a
fractured rail in the head chip portion in the conventional magnetic head device.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referning to the drawings, a preferred embodiment of the present invention will
be explained in detail. This embodiment 1s directed to a magnetic head device for
recording and/or reproducing data for a signal recording surface of a disc-shaped
recording medium such as a flexible disc.

The magnetic head device of the present embodiment includes a pair of
supporting arms 1, a spacer member 2 set on a distal end la of each supporting arm
1, a gimbal 3 arranged on each spacer member 2 and a head unit 4 mounted on each
gimbal 3, as shown in Fig.l. In the present magnetic head device, the paired

‘supporting arms 1 are arranged so that the paired head units 4 face each other.



6 ° More specifically, with the present manufacturing nmethod, both ends
along the wdth of the first head chip, center-slider and the side slider

‘are ground to formthe first rail. Therefore, with the present technique,
the first rail is not faced by the center slider nor by the side slider.
Thus, with the present technique, the first rail is not liable to be

fractured to enable manufacture of a nmagnetic head devi ce having inproved
reliability. Also,_ with the present technique, a magnetic head device

havi ng stabl e fl oHiS magnets haed davicarpearde/Eapromicpt dliciaklg dissioihoypgd rotatrhlyr
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di sc-shaped recordi ng medi um by a nagnetic head device according to the
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head portion of the nmagnetic head devi ce. Fig.3 is a perspective
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according to e present 1 nvention.
In this magnetic head device, the head unit 4 includes head chip unit 10 having

a first head chip 8 for recording/reproducing data at a first recording density and a
second head chip 9 forrecording/reproducing data at a second recording density higher
than a first recording density in a state in which the second head chip 9 is floated
above the signal recording surface of the flexible disc 6, as shown in Fig.2. The head
unit 4 also includes a core unit 14 on the surface of the head chip unit 10 opposite to
the flexible disc 6. The core unit 14 includes a core forming member 11 and first and
second coil units 13A, 13B mounted on the core forming member 11 for encircling
coils 12A and 12B, respectively.

Referring to Fig.3, the head chip unit 10 includes an upper order head slider 16
having the second head chip 9 assembled therein, a center slider i7 arranged between
the upper order head slider 16 and the first head chip 8 and a side slider 18 arranged
for sandwiching the first head chip 8 in cooperation with the center slider 17. That s,
the head chip unit 10 is completed by the upper order head slider 16, center slider 17,
first head chip 8 and the side slider 18 bonded together in this order.

Also, the surface of this head chip unit 10 facing the flexible disc 6 has rails
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portion in the conventional magnetic head device.
taper 19d are formed on the entrance side and on the exit side of the flexible disc 6,

respectively. The front taper 19¢ is formed at an angle of approximately 0.5° relative
to the surface of the flexible disc 6, while the rear taper 19d is formed at an angle of
approximately 10° relative to the flexible disc surface.

In this magnetic head device, the rail 19a is formed by grinding the first head
chip 8, as will be explained subsequently. The first head chip 8 includes a magnetic
head for writing and reproduction (read/write head) 20, at a mid portion in the
longitudinal direction of the first head chip 8, and an erasure magnetic head (erasure
head) 21 arranged downstream of the read/write head 20 in the medium sliding
direction A. This read/write head 20 has a magnetic gap G1 slightly larger than the -
track width of the recording track. The erasure head 21 1s arranged downstream of the
magnetic gap G1 of the read/write head 20 and includes magnetic gaps G2, G3 on both
ends along the width of the magnetic gap G1.

With this first head chip 8, the flexible disc 6 is recorded by the magnetic gap
G1 of the read/write head 20. The erasure head 21 erases preset amounts of both end
portions in the width-wise direction of the recording track written by the magnetic gaps
G2, G3 to control the track width of the recording track formed on the flexible disc 6

to a preset magnitude. That is, the present magnetic head device includes a so-called



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS

a preferred enbodi nent of the present invention will be explained in
detail. This enbodinent is directed to a magnetic head device for
recordi ng and/ or reproducing data for a signal recording surface of a
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this magnetic head device, the paired head units 4 are intruded via the

aperture

On the other hand, the rail 19b is formed by grinding the second head chip 9 as
will be explained subsequently. This second head chip 9 has a magnetic gap capable
of forming a recording track narrower in width than that with the above-mentioned
read/write head 20 and has a so-called MIG head assembled therein. The upper order
head slider 16 is formed by burying the second head chip 9 in the slider 22 formed of
e.g., Ceramics.

This slider 22 has a cut-out 23 for exposing part of the second head chip 9 to
outside. The portion of the second head chip 9 which serves as the magnetic core is
partially exposed to outside in this cut-out. On this exposed portion is wound a coil
for the second coil chip, not shown in Fig.3.

In preparing the head chip unit 10, the upper order head slider 16, ceriter slider
17, first head chip 8 and the side slider 18 are bonded together by glass fusion, as
shown in Fig.4. In both lateral surfaces of the center slider 17 are formed recesses
17A for extending along the length of the center slider 17, and fused glass 17B is
charged 1nto each of the recesses 17A. This fuses the center slider 17 to the upper
order head slider 16 and to the first head chip 8. In a lateral surface of the side slider

18 facing the first head chip 8 is also formed a recess 18A in which is charged fused

Referring to the draw ngs,.

The magnetic
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7 so that the flexible disc 6 is sandwi ched between its paired heads 4.

In this magnetic head device, the head unit 4 includes head chip unit 10
having a first head chip 8 for recording/reproducing data at a first
recording density and a second head chip 9 for recording/reproducing data
at a second recordi ng densityhigher thaP a first recording density in a
state in which the second head.-chip 9 is }loated above the si gna
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unit 4 also includes a core unit 14 on the surface of ead Ip Ui 10
opposite to thg: {d £4 | - L q:l4plnc . gore form ng
menber 11 and first )z;fhgjﬂgdsg)lca;%é’ ggaglaft"ﬁyuﬁg{agdg@k,&d%g@%%ﬁ@z‘m@# Clﬁﬁg core
form ng nenber 11 r.engireli coi | 2A .and. 12B, respectively. )
Refenming to Fig.3, 't eheﬁgé: R ﬁﬁ% formgd ?:’éf]l?oﬁ‘gfr\%dbssgr%m{lﬁﬁéEOWd%rF‘é’n@aJhls
slider 16 having.the second head chip 9 asgenbled therein, a center slider
17 arranged be&rwgié‘fg lst?Fé%QIHEérmofr‘ dupctimmpara ?ld@rtﬁié‘)%’é‘dﬁﬁ@ diregtsan pEgackchi p
8 and a side slider 18 arranged for sandw ching the first head chip 8 in
cooper ati on wi%oMpoRentcpat Broreey iedprm the rafisi 94,4 9b. Sinee theadilc Hap [ Mmpresdiibe s
conpl eted by the upper order head slider 16, center slider 17, first head
chip 8 and t hehsifthatingicieractishem defctht ofeadhenit idn thehividthy dfand the separddo,
the surface of this head chip unit 10 facing the flexible disc 6 has rails
between these rails are prescribed accurately. Thus, the rails 19a, 19b are formed to
preset widths and separation without dependency upon the widths of the respective
components.
With the magnetic head device, the first head chip 8 is formed so as to have a
width larger than the width of the rail 19a. For this reason, when forming the rail 19a
of a preset width, the vicinity of both ends along the width of the first head chip 8 is
ground simultaneously. By forming the rail 19a in this manner, the first head chip 8
presents a substantially convexed cross-section.
Since the rail 19b is formed by grinding the upper order head slider 16, the
second head chip 9 faces the upper side of the rail 19b.
The core forming member 11 mounted on the above-described head chip unit
10 includes a substantially U-shaped base block 25, formed of a magnetic material,
legs 26a, 26b of a non-magnetic material, set upright on the top of the base block 25

and legs 26¢, 26d and 26e of a magnetic material, set upright on the top of the base

block 25, as shown in Fig.2. That is, the legs 26a, 26b are set upright on the ends of



9 19a, 19b extending along the direction of sliding novenent A of the
recording mnedium These rails 19a, |9b are fornmed for floating the head
unit 4 fromthe flexible disc 6 rotating at an el evated speed. Referring
to Fig.2, a front taper 19c and a rear taper 19d are forned on the
entrance side and on the exit side of thg flexible disc 6, respectively.
The front taper 19c is forned at an angle of approximately 0.5[err]
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the first head chip 8, and an erasure magnetic head (erasure head) 21
arranged downssurémmpofsentse firstetidifact 87 hedd see@ndrendfecedfdi um sl i di ng
direction A This read/wite head 20 has a nagnetic gap Gl slightly |arger
than the track w diife firkt doflamitelGay, thongtet ba die. cofdformimgsnembdrdddindludesa coil
arranged downstream of the magnetic gap Gl ofthe read/wite head 20 and
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| shaped and has a tubular portion. This first bobbin 29A has the inner peripheral
surface of the tubular portion thereof substantiaily of the same shape as the outer
peripheral surface of the leg 26c. A terminal portion is formed at right angle to the
lower end of the tubular portion.
Similarly to the first coil unit 13A, the second colil unit 13B has a coil 12B and
a second bobbin 29B encircling the coil 12B. This second bobbin 29B is L-shaped and
has a tubular portion. This second bobbin 29B is designed so that the inner peripheral
surface of the tubular portion thereof is substantially of the same shape .as the outer
peripheral surface of the leg 26e. A terminal portion is formed at right angle to the
lower end of the tubular portion.
The first coil unit 13A and the second coil unit 13B are mounted at the
respective tubular portions thereof on the legs 26¢, 26e, respectively, with the coils
12A, 12B encircled around the first and second bobbins 29A, 29B, respectively. |

The core unit 14 is abutted against the head chip unit 10, with the first coil unit

13A and the second coil unit 13B mounted in positi:c')n on the core forming member 11,



Wth this first head chip 8 the flexible disc 6 is recorded by the
magnetic gap Gl of the read/wite head 20. The erasure head 21 ‘erases
preset amounts of both end portions in the width-wise direction of the
recording track witten by the nagnetic gaps &, G3 to control the track
width of the recording track fornmed on tihe flexible disc 6 to a preset
magni tude. That is, the present magnetic head device includes a so-called

10 tunnel er agddeBchSaPatoQEPAL 88SHNE, thE Rk 2641006 hle@bli@edlaghihsaBoilt den&s dsur €

head 21. The first head chip 8 preferably has a wdth |arger than
the width of the yead bhipAgit 10064 ol Er fRallis B} 16aTHE] '
than 25 umthan t ee W thlté? théerB? g{%l&p?g?ra r'l'lﬂegss the fi rstegﬁgggggc t4| lgi%r has
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above-nentioned read/wite head 20 and has a so-called MG head assenbl ed
therein. The uthsewidy dbie legdad ispositaned etweenshereadgite head Hyandihe esasureal
head chip 9 in the slider 22 forned of e.g., ceramcs.
head 21 so that its first end face 27 and its second end face 28 are abutted against the
read/write head 20 and the erasure head 21, for magnetic coupling therewith,
respectively.

By the core unit 14 thus abutting against the head chip unit 10, the legs 26¢, 26d
make up a magnetic core of the read/write head 20. Specifically, with the read/write
head 20, a magnetic path is formed between the leg 26¢ carrying the first coil unit 13A
and the leg 26d abutted against the first end face 27. By the core unit 14 and the head
chip unit 10 abutted to each other, the legs 26e, 26d make up a magnetic core in the
erasure head 21. That is, in the erasure head 21, a magnetic path is formed between
the leg 26e carrying the second coil unit 13B and the leg 26d abutted against the first
end face 27.

The gimbal 3, mounted on the head unit 4, has the shape of a substantially
rectangular plate, in its entirety, and mncludes a head mounting unit 30, for setting the
head chip unit 10 thereon, a first annular frame unit 32, connected to the head

mounting unit 30 via first connecting portions 31a, 31b for encircling the outer nm of

the head mounting unit 30 and a second annular frame unit 34 connected to the first



This slider 22 has a cut-out 23 for exposing part of the second head chip 9
to- outside. The portion of the second head chip 9 which serves as the
magnetic core is partially exposed to outside in this cut-out. On this
exposed portion is wound a coil for the second coil chip, not shown in
Fig. 3. I n-preparing the head chip unit 10, the upper order head
slider ‘16, center slider first headléhip 8 and the side slider 18 are

17,

bonded t oget heg by th | at.eral
surfaces of the ce%r?%%ﬁg l_&,‘g%ﬁ@ e§§%d ?@@‘M‘%ﬁé‘% ‘Jégfé Ofrc?fl keling e figst
al ong the |l eng he ce S|Id 7,, and ass 17B.is charged
into each of t %‘é““?"écéea& elém ?lté'ésdef‘ﬁgei t?‘étr %éq ‘ib"értm??“t@@oﬂﬁ%c@ﬁper
order head sl|al 16 and to the flrst head chi : a lateral surface of
the side slidefe g qoapssigepaEiqns3de, Hodzpeans edlilrsto éh%@rqcapme@onmm
18A in which is charged fused gl ass 18B. This fuses the side
slider 18 to tHe secerd comngatiag pprtgns s 33bhdhisederectivmintemonnetfing shé Gesred
to a substantially parall el epi pedi c shape, as shown in Fig.5. The
head chip, t husornectiegpantiorsdiid] 3 is parafjelto it mediusisbidingidireEiign . THBlsmbal

3 1s formed of, for example, stainless steel.

In this gimbal, the head mounting unit 30 is designed so as to have an outer
shape slightly larger than that of the head chip unit 10. The head mounting unit 30 also
has a pair of apertures 35a, 35b spaced apart from each other in a direction
perpendicular to the medium sliding direction A.

The gimbal 3, constructed as described above, is mounted on the head unit 4.
Specifically, the gimbal 3 is mounted between the head chip unit 10 and the core unit
14. It is noted that the head chip unit 10 is set on one surface of the gimbal 3 so that
both corners thereof towards the upper order head slider 16 face the aperture 35a and
so that the first head chip 8 faces the aperture 35b. The legs 26a, 26b are abutted
against the portions of the head chip unit 10 facing the aperture 35a from the opposite
side surface of the gimbal 3. The legs 26¢, 26d and 26e are abutted as described above
aganst the portions of the head chip unit 10 facing the aperture 35b.

Thus, the aperture 35a is sized to be large enough to permit intrusion of the legs

26a or 26b, while the aperture 35b is sized to be large enough to permit intrusion of

the legs 26¢, 26d and 26e.



grinding is perforned in a direction parallel to the |ongitudinal direction
of each conponent part in order to formthe rails 19a, 19b. Since the
rails 19a, 19b prescribe the floating characteristics of the head unit 4,
the widths of and the separation between these rails are prescribed
accurately. Thus, the rails 19a, 19b areyfornmed to preset w dths and
separation w thout dependency upon the wdths of the respective

conponent s. T B LhRbATBIOE AN SR mIENIrfin albh@ ettt BE@E 1&AHALE | S
formed so as to have 5’ ﬁn t% | ar ger fhan ?ﬁgymjdth o? theﬁ%ail 19a. For
this reason, en formng the rail 19a of a preset width, the vicinity of
both ends along " the width of the first head chip 8 is ground

sinul taneously. By formng the.rail 19a.in_.thi.s. nmpaner, the first, head.chip
5 "breaents a subst Ll FEACHS OGS fe ORERE LB TG 1§ made'tp o1 Ribelianyy |
19b is fornmed by grindjng the upper order head slider 16, the. second. head
chip 9 faces t n@tﬁm&npéméwaﬂ se¢ton34, p pioys setting umt 3458t pRpght iy bl er
11 rmounted on the above-described head chip unit 10 includes a .
substantial | y pesplepddvalbssetivn 3¢lands pivol Ifegt o the preayiseting upidr assshownlings
26a, 26b of a non-magnetic material, set upright on the top of the base
bl ock 25 and Feg&% 26c, 26d and 26e of a nmagnetic material, set upright on
the top of the base block 25, as shown in Fig-2. That is, the legs 26a,
26b are set uprightTiip periphemtisralifsection 36 has an inner size slightly larger than the outer
size of the core unit 14 and is of substantially the same tubular configuration as the
outer shape of the gimbal 3. The peripheral wall section 36 has an internal magnetic
shield 39 which is formed of, for example, a magnetic material of high magnetic
permeability and has an outer size slightly smaller than the pernipheral wall section 36.
This pivot setting unit 37 is set upright at a mid portion on the inner surface of
the peripheral wall section 36 and is of a height slightly smaller than the penpheral
wall section 36. On an upper end face 37a of the pivot setting unit 37 1s formed the
pivot 38 which is of a semi-spherical shape and which has its upper end 38a
positioned at a level slightly higher than the height of the peripheral wall section 36
when the pivot 38 is set on the pivot setting unit 37.
The spacer member 2 is prepared by integrally molding the peripheral wall
section 36, pivot setting unit 37 and the pivot 38. The spacer member 2 is preferably

insert-molded for placing a magnetic shield 39 inwardly of the peripheral wall section

36.



12 ‘the base block 25, while the |legs 26c, 26e are set upright on the
corners of the base block 25*and the leg 26d is set upright between the

| egs 26¢ and 26e. The upper end face of the |leg 26d towards the head chip
unit 10 has a recess whereby the upper surface presents a first end face
27 and a second end face 28. The ¥6i rst coil unit 1 3A, nounted on
the core formng nenber 11, includes a coil 12A and a first bobbin 29A

wound about the coiThelspacerihembér 2 $ mbaied fixe@x dnSthe gimb413p a8l siidisin R Fie®.
tubul ar portion. This first bobbin 29A has the inner peripheral surface of

the tubul ar poSpedficdlfeitREpastedmbér Bislnoked HEhEIAMR oTIRPSinfal 3'3?@9#&5%5
a

peripheral surface of the [eg 26¢c. A terminal portion is formed r1ght

0L 49, 1 e e L ol RS s SOBLFL 4R,

000 1 298 ENchg G ok e S e BT 2 B, ekt RS,

o, shape - 2638 RSB TigcpAHRBral] he SoPASLE SHELieRf B EBbA Aich fimeset

portion is for ;r)rr%gsu?cta. "ngtrllg th%nh%lag rrtloounttirrllg unit 30 of the gimbal 3 is carried by the pivot 38
from its opposite side surface.

At thus time, the core unit 14, located on the opposite side surface of the gimbal
3, is housed inwardly of the peripheral wall section 36. Meanwhile, since the pivot
setting unit 37 1s positioned at an opening portion of the substantially U-shaped base
block 25, it is not obstructive when housing the core unit 14 inwardly of the peripheral
wall section 36.

The paired supporting arms 1, adapted for carrying the spacer member 2, are
plate-shaped members of a preset length, as shown in Fig.1. The one end of each
supporting arm 1, not shown, is connected to a magnetic head device driving means,
not shown. The other ends of the paired supporting arms 1 carry the spacer members
2. The end faces of the spacer members 2 opposite to the end faces thereof carrying
the gimbal 3 are mounted on the opposite ends of the supporting arms 1. On the paired
supporting arms 1 are arranged the spacer members 2 for facing each other.

In the present magnetic head device, the height from the supporting armm 1 to the

head unit 4 can be adjusted by setting the height of the spacer member 2 to a defined



| ower end of the tubular portion. . The first coil unit 13A and the
second coil unit 13B are nounted at the respective tubular portions

t hereof on the |egs 26¢c, 26e, respectively, with the coils 12A 12B
encircled around the first and second bobbi ns 29A, 29B, respectively.

The core unit 14-is abutted against the head chip unit 10, with the first
coil unit 1 3A and the second coil unitl13B nounted in position on the

core formng r ‘e . . . 13
e descri bed apus. TR PR e REesh maeng g dosish e SURSTIRe A dar AR
both corners of_ _.th hi nit 10, tawards,,the upper ,order, head.slider
16. The |eg ZgléepﬁggFPfggr%%e‘?& ?{ﬁ?ﬁ%@gg u‘fv{‘%xbtha?ggﬁds){gmg fids &t Q'Eetﬁ%“th‘@’aa 21
for magnetic coupling therewith. .The leg 26e has.its upper surface abutted
agai nst the erréggrrdé“ BEP‘%‘E“‘S&HC #ﬁ@‘g@( ‘(if‘éc éoﬁﬁqegﬁgffeﬂ?%b &R tpacermempeg2 254
Is positioned between the read/wite head 20 and the erasure head 21 so
that its firstolenpighicucipthapthg suprortiag erd ldnaoticgatacted wathdheeartnidat adaingst
the read/wite head 20 and the erasure head 21, for magnetic coupling
therewith, respediigiepyaduction. By the core unit 14 thus abutting agai nst
t he head chip unit 10, the |l egs 26c¢c, 26d
In the above-described magnetic head device according to the present invention,
the flexible disc 6 housed in the cartridge 5 is recorded/reproduced. In the present
magnetic head device, the recording/reproduction may be performed at the
conventional standard recording density (lower order mode) or at the high recording
density (upper order mode).
If recording/reproduction is made with the lower order mode, the head unit 4
1s contacted with the flexible disc 6 and, in this state, the flexible disc 6 is run in
rotation. The flexible disc 6 is run in rotation at a rpm of approximately 300.
With the present magnetic head device, the rotating flexible disc 6 is
recorded/reproduced by the first head chip 8 in this first head chip 8. A magnetic path
is formed between the legs 26¢, 26d and the read/write head 20 by the magnetic field
emanated from the first coil unit 13A mouated n the leg 26¢. On the rotating flexible -
disc 6, a recording track is formed by the read/write head 20. Simultaneously, another
magnetic path is formed in the first head chip 8 between the legs 26e, 26d and the

erasure head 21 by the magnetic field emanating from the second coil 13B mounted

on the leg 26e. This erases only the vicinity of both ends along the track width of the



make up a magnetic core of the read/wite head 20. Specifically, with the
read/ wite head 20, a magnetic path is fornmed between the | eg 26¢ carrying
the first coil unit 13A and the | eg 26d abutted against the first end face
27. By the core unit 14 and the head chip unit 10 abutted to each other,
the | egs 26e, 26d nmake up a nmagnetic corf in the erasure head 21. That is,
in the erasure head 21, a magnetic path & formed between the | eg 26e

canrying Lhe' seeapsaglih Hileo Pk 0ol 68280 ARM Lo AOBIIEK dAELHT St

end face 27. on the he

of a substantiall Iate N nt.iret ncl,ydes a head
nount i gg uni t §blpy8f (Strl(g é?‘c{ﬁﬁﬁégf Fnecgffhg S}Uﬁ? nv@d%/%%eﬁgaaﬁ'k ‘Qd&\ rst
annul ar franme unit conn ct ed to H;e head unjt 30 via first

connecting porti onsglsfhiﬁase@ (the RRRpeT grder mod p,qegcogn&ge/émrgqiuqqom e headampichig

mounting unit 30 and a second annular frame unit 34 connected to the first

14 annul ar fr askghslyi ﬂoaS@ fom theswirecdihefexibly diwsr, indneh 83wy irgBitatirin this

encircling the first annular frame unit 32. The ginbal 3 is designed so

that the directfatn The @ecblamesct 6 morotated at this time at an rpm of approximately 3600. If
the flexible disc 6 is run in rotation at tis elevated speed, an air stream is produced
between the recess formed in the head unit 4 and the flexible disc 6 to produce a so-
called air film. Thus, with the present magnetic head device, the head unit 4 can be
floated a defined amount during recording/reproduction in the upper order mode.
Spectfically, the head unit 4 is floated approximately 50 nm from the surface of the
flexible disc 6.

For controlling the amount of float of the head unit 4, it suffices if the width
and the height of the rails 19a, 19b formed on the mediﬁm facing surface of the head
unit 4 are prescribed to pre-set magnitudes. Specifically, in order to achieve the
amount of float of approximately 50 nm, it suffices if the widths of the rails 19a, 19b,
each 3 mm long, are each of a width of 0.3 mm and a height of 0.1 mm.

The present magnetic head device performs recording/reproduction by high
density recording by the second head chip 9 for the rotating flexible disc 6. With the
second head chip 9, the recording track is formed by, for example, a MIG head by the

magnetic field emanating from the coil formed in the upper order head slider 16.

With the present magnetic head device, the first head chip 8 is larger in width



the first connecting portions 3 1la, 3 Ib is perpendicular to the direction
i nterconnecting ™ the second connecting portions 33a, 33b. The direction

i nterconnecting the first connecting portions 31la, 31b is parallel to the
medium sliding direction AL The ginbal 3 is formed of, for exanple,

stainl ess steel. In this ginbal, ;phe head mounting unit 30 is
designed so as to have an outer shape sﬂlghtly | arger than that of the

head chip unit (10 tdPg eaHd ' i i ' : Ur es
35a, 35b spaced apart fro%ﬁeggﬁﬂ%kﬁgpqﬁ%&g§ f?%?@?%%ﬁéﬁg?E@EQF@Eﬁgﬁﬁ%ﬁgﬁhe
nediun1s|idingoggkg%hhgg A The gi nbal 3, constructed as descri bed
above, is nounted on the head unit 4. Specifically, the ginbal 3 is

nount ed bet ween the.head chi ni.t 1 d the core unit,. 14 _ 1t is_ nqted
that the head chip GRFYT ’Flgm’lsf‘é{h@‘éﬁ‘? eARPFYYEatsy sapal igwpdhito dhedissthicat
both corners thereof towards the upper order head slider 16 face the
aperture 35a afP &@s e sanveniional masaetichead devicsca sentprsiidse 1 Grandzbside The
| egs 26a, 26b are abutted against the portions of the head chip unit 10
faci ng the apeslidard885ae fafioon thiadatorsp sides paraiélde theuphgitwdind] dideetion obéike rail
The | egs 26c¢, 26d and 26e are abutted as descri bed above against the
portions of thé9hdadhishage, theicentkdsliderilI§ doldahapide slidez 13B0face the rail 19RuUS, the
aperture 35a is sized to be large enough to permt intrusion of the |egs

26a or 26b, while tlehRasd, tecedld? slidersi7Pshd the bide kRAGE SENRHEHE K dP&ThE
intrusion of the |legs 26c, 26d and 26e.
first head chip 8 on the other hand are simply abutted against each other without being
fused together by fused glass. Also, with the rail 19a, the center slider 17C and the
side slider 18C are reduced in thickness significantly by grinding. Therefore, in this
case, the center slider 17C and the side slider 18C tend to be fractured in the rail 19a,
as shown in Fig.12.

If the rail 19a is partially fractured in this manner, broken chips tend to damage
the flexible disc 6. Conversely, with the magnetic head device of the present invention,
since the rail 19a is formed solely by the first head chip 8, there are no mechanically
fragile portions and hence there is no risk of fracture. Thus, the present magnetic head
device 1s reliable in that the flexible disc 6 is not liable to be damaged.

The conventional magnetic head device has a drawback that the rail 19a tends
to be partially fractured, so that no stable floating characteristics are realized.

Conversely, with the magnetic head device of the present invention, there is no risk of

fracture of the rail 19a to realize optimum floating characteristics.



15 Thus, the ginbal 3 is nounted at a md portion along the height
of the head unit 4. The spacer nenber 2, nounting the ginbal 3, is

made up of a substantially annular peripheral wall secti on 36, a prvot—
setting unit 37, set upright inwardly of the peripher am," '

and a pivot 38 set on the pivot setting unit 37, as sho ﬁm,Hm'"mL
Thi s peripheral wall section 36 has an iRRBer size slightly |%rder®than % he

outer size of I m}i{ .and is of substantially the same tubul ar
configuration ‘g;s}bt Z§d§“ut er}ggﬁgpe of the ginbal 3. The peripheral wall

section 36 has a&intei.n?ll 41’3 netic shield 39 which is fornmed of, for
exanpl e, a mag}‘fe i BAAEHE RY C%?odﬂprr‘rséﬁgletic pernmeability and has an
outer size slightly maLI er than . the peripheral |1 section_ 36. .
This pivot setting afist hepd chip hasinga firgfpagaetic, 23g 11 seRordigs apdyor FeprpAuring
surface of the peripheral wall section 36 and is of a height slightly
smal | er than tadispshipsdaeedrdingghedivmcyidoa i reconding degppe: end face 37a of

the pivot setting unit 37 is forned the.
a second head chip having a second magnetic gap for recording and/or

reproducing the disc-shaped recording medium with a second recording density higher
than the first recording density; and
a center slider arranged between and bonded to said first and second head chips;
the surface of said first head chip facing the disc-shaped recording medium
carrying a first rail extending parallel to the running direction of the disc-shaped
recording medium, a second rail being formed for extending parallel to said first rail;
said first rail being formed by grooving a portion of said first head chip towards
said center slider.
2. The magnetic head device according to claim 1 further comprising:
a side slider bonded to the surface of said first head chip opposite to its surface
to which is bonded said center slider.
3. The magnetic head device according to claim 1 wherein said first rail is smaller by
not less than 25 pm in width than said first head chip.
4. A method for producing a magnetic head device comprising the steps of:
bonding a first head chip and a second magnetic chip to each other via a center

slider, said first head chip having a first magnetic gap for recording and/or reproducing



pi vot 38 which is of a seni-spherical shape and which has_its u _upper end 38a
positioned at a level slightly higher than the hei ght of i,m er| phera

wal | section 36 when the pivot 38 is set on the pivot se Lwﬂmmmml

The spacer nmenber 2 is prepared by integrally nolding the
section 36, pivot setting unit 37 and the pivot 38. The spacer 2* s
preferably insert-nolded for pIaC|n% a magnetic shield 39 |nmardly of t he
peri pheral wall section 36.

16 Thedispsteped mewbding nddsurmwittt @ firftirseaiting dendityeard sakblecdnd &g &ho""”
in Fig.9. Specifically, the spacer nenber 2 is nounted on the side ofC t

gi nbal 3 oppahi kaving a sécond intignendc gap fbgrédmdmgaﬁd/@htd@réﬁucing]&e dideadhahs g
the opposite surface of the ginbal 3. -By mounting the opposite surigl ce

the gi nbal 3 recordiig; spamel withibaicord réé&?d@%‘ﬂ@ﬁsxtysiﬁgﬁé}rt}izﬂ Saill H sl e%% L4 ' 0”

of the opposite surface of the ginbal h a preset pressure.
t he head m)uruehglgj unit 30 of the ginbal 3 is carried by the pivot 38 from
its opposite sidée surface.

grinding both ends along the width of said first head chip and the center slider

to form a first rail; and

grinding both ends along the width of said second head chip and the center

slider to form a second rail.



At this time, the core unit 14, |ocated on the opposite side surface of the
ginbal 3, is housed inwardly of the peripheral wall section 36. Meanwhil e,
Since the pivot setting unit 37 is positioned at an opening portion of the
substantially U shaped base block 25, it is not obstructive when housing
the core unit 14 inwardly of the peripheral wall section 36. The
paired supporting arnms 1, adapted for carrying the spacer nenber 2, are

pl at e- shaped nmenbers of a preset length, as shown in Fig. 1. The one end of
each supporting arm1l, not shown, is con écted to a magneti ¢ head devi ce
driving neans, no hown, The other ends of the paired supporting arns |
carry the spacer rréﬁ%%gglc HEAR, DEVIEF é&’?s”@?“?ﬁeggﬁa%%qn%&gﬂfér opposi te
to the end faces thereof carrying the ginbal 3 are nounted on the opposite

ends of the s §A§§~arns 1. On the paired supporting arnms | are
arranged the gg%%zr nbers 2 for facing each other. In the present

magneti c head devige, the height.fromthe supporfing armi to the head
unit 4 can be adj uét“%@“ﬁ?c E"eﬂdtc{éﬁﬁeﬁﬁgﬁ’ﬁﬁg@ﬁfw pringshaaetemshgsoritiout thea
defi ned ) ) ) ) 17 value. That is,
with the presdifk Halpeniies acligt mliend 2 masukopoogtmethod dfor thecmagimic head
device. In this magnetic head device, the first rail is formed on a surface of a first head
chip facing a disc-shaped recording medium for extending parallel to the running
direction of the disc-shaped recording medium, and a second rail is formed for

extending parallel to the first rail. The first rail is formed by grooving the center slider

stde of the first head chip.

Figure 2



kept out of contact with the cartridge 5 when the head unit 4 is at the .
position of recording/reproducing the flexible disc 6. Stated differently,
't he spacer nmenber 2 is of a height such that the supporting arm1l is not
contacted with the cartridge 5 during recording/reproduction. In

t he above-descri bed nmagnetic head device according to the present

invention, the flexible disc 6 housed in the cartridge 5 is

recorded/ reproduced. In the present nagnetic head device, the
recordi ng/ reproduction may be perforned at the conventional standard
recording density (lower order node) orl/ft the high recording density
(upper order node). I f recording/reproduction is nade wth the

| ower order node, the head unit 4 is contacted with the flexible disc 6
and, in this state, the flexible disc 6 is run in rotation. The flexible
disc 6 is runin rotation at a rpm of approxi mately 300. Wth the
present magnetic head device, the rotating flexible disc 6 is

recor ded/ reproduced by the first head chip 8 in this first head chip 8. A
magnetic path is forned between the | egs 26¢c, 26d and the read/wite head
20 by the magnetic field enmanated fromthe first coil unit 13A nounted n
the leg 26c. On the rotating flexible disc 6, a recording track is forned
by the read/wite head 20. Sinultaneously, another rmagnetic path is fornmed
in the first head chip 8 between the | egs 26e, 26d and the
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erasure head 21 by the nmagnetic field emanating fromthe second coil 13B
mounted on the leg 26e. This erases only the vicinity of both ends al ong
‘the track width of the 18
recording track formed by the read/wite head 20. Thus, with the present
first head chip 8, it is possible to forma recording track having a
desired track w dth. In the case of the upper order node
recordi ng/ reproduction, the head unit 4 is slightly floated fromthe
surface of the flexible disc 6, which is run in rotation in this state.
The flexible disc 6 is rotated at this #/¢e at an rpm of approxi mately
3600. If the flexible disc 6 is runin rotation at tis elevated speed, an
air streamis produced between the recess forped in the head unit 4 and
the flexible disc 6 to produce : {945i 1 m Thus, with the

present magnetic head devi cé e head gyni bed f;;(tj;d;@ defi ned
' r e.
i ?@d run fromthe

amount during recording/reproductiogpnit
Specifically, the head unit 4 i20f| oa ed
surface of the flexible disc 6
float of the head unit 4, it G
rails 19a, 19b formed on?9®e med




unit 4 are prescribed to pre-set magnitudes. Specifically, in order to

achi eve the anount of float of approximately 50 nm it suffices if the

wi dths of the rails 19a, 19b, each 3 mmlong, are each of a width of 0.3
nm and a height of 0.1 mm The present magneti c head device perforns
recordi ng/ reproduction by high density recording by the second head chip 9
for the rotating flexible disc 6. Wth the second head chip 9, the
recording track is forned by, for exanple, a MG head by the magnetic
field emanating fromthe coil fornmed in3téhe upper order head slider 16.
Wth the present magnetic head device, the first head chip 8 is larger in

W dt h 19 than the rail 19a
and is exposed on the lateral side parallel to the |ongitudinal direction
of the rail 19a. Conversely, shoti9d th&0rail 19a be approximately

equal in width to the first headygghip 8, t hel&onventi onal magnetic
head device, a center slider i &t on the
| ateral sides parallel to th erail 19a. In
this case, the center sf@de g3 face the rail 19a.
19d
8




In this case, the center slider 17C and the side slider 18C on one hand and
the first head chip 8 on the other hand are sinply abutted agai nst each

ot her without being fused together by fused glass. Also, with the rai

19a, the center slider 17C and the side slider 1 8C are reduced in

t hi ckness significantly by grinding. Therefore, in this case, the center
slider 17C and the side slider 18C tend to be fractured in the rail 19a,

as shown in Fig. 12. If the rail 19a is partially fractured in this
manner, broken chips tend to danage thé/élexible disc 6. Conversely, with
the magnetic head device of the present invention, since the rail 19a is
formed solely by the first head chi®8, there are no nechanically fragile
portions and hence there is no fjsk of \fracture. Thus, the present magnetic

head device is reliable in that the fl® ~di sc 6 i% ot liable to be
damaged. The conventi onal 3 ‘ d deyice S a drawback t hat
the rail 19a tends to be partiz 25Q 4t no stable floating
characteristics are realized i th eagret i ¢ head device of
the present invention, ther i fracture 0 e ggk; l19a to

realize optimum floating chg
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WHAT IS CLAIMED IS: 1. A magnetic head device conpri sing: a first
head chip having a first magnetic gap for recording and/or reproducing a
di sc-shaped recording mediumwith a first recording density; a
second head chip having a second magnetic gap for recordi ng and/ or
reproduci ng the di sc-shaped recording nediumw th a second recordi ng
density higher than the first recordi ng/density; and a center
slider arranged between and bonded to said first and second head chi ps;

the surface of said first head chip faci g)the 38sc-shaped recordi ng nmedi um

carrying a first rail extending parallel runni ng direction of the
di sc-shaped recordi ng nediam a secon ext endi ng
parallel to said first rai|; i i i ing fofned by

grooving a portion of said

The magnetic head device a ri sy ng: a
side slider bonded to the of rTst—heap siteto its
surface to which is bonde enter, slidder. 3.|T i c head
devi ce according to claim n saijd fikst rail i by
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not less than 25 [err]min width than said first head chip. 4. A nethod
f-or produci ng a magneti c head device conprising the steps of;

bonding a first head chip and a second magnetic chip to each other via a
center slider, said first head chip having a first nmagnetic gap for

recordi ng and/ or reproducing 21
a di sc-shaped recording nediumwith a first recording density and said
second head chip having a second nagnetic gap for recordi ng and/ or
reproduci ng the di sc-shaped recording R€8i umwith a second recordi ng
density higher than said first recording density; grindi ng both _
ends along the width of said first head clfi t center slider to form
a first rail; and grindi ng both ends ong the width of said second
head chip and the center slider he—fQim b . 18
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