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MAGNETI C RECORDER BACKGROUND OF THE | NVENTI ON The present invention rel ates
to a magnetic recorder in which a head is held on an information recording-
medi um such ®s magnetic disk or magnet a: optical 5 disk for recording
information to the information recording nedium or for reading out
information fromthe information recording medi umand nore particularly to
t he support nmechani sm of the head. Known as conventional magnetic recorders
is an 10 air-bearing flying tymwesNREIN&ECQRDERSK unit for carrying out
recordi ng and reproduction of information while flying a magnetic head
el ement (hereinafter, referred to as magneti c head) on a magnetic di sk
(hereinafter, referred to as disk) serving as a magnetic recordi ng nedi um
with a predeterm ned 15 ap. Generally, in the air-bearing flying type
magneti c di§@C§§?PPNPh@Fn%§%eﬂNUEN§%@W s provided on a menber called slider
and the slider is operated by a schene called_CSS (Contact-Start-Stop).
Wth this schenme, theTdE SFESERY ANYEREAON WedRtEFe tOURF BEINSE IS di sk’ when
t he di sk stgp i sk fromthe time when

|

s and 2Q_ sli.des on the .surface of _the
the di sk begPROTHET drab@icn B BREY ihhe NiGh OPh&ns AGET TR G0 up by
receiving fE E@r%ﬁ%%enéﬁﬁﬁﬁpgﬂhﬁda%ym%%%e%gEa%E%@'or magneto-optical

5 disk for recording information to the information recording
medium or for reading out information from the information
recording medium and more particularly to the support
mechanism of the head.

Known as conventional magnetic recorders is an

10 air-bearing flying type magnetic disk unit for carrying out
recording and reproduction of information while flying a
magnetic head element (hereinafter, referred to as magnetic
head) on a magnetic disk (hereinafter, referred to as disk)
serving as a magnetic recording medium with a predetermined

15 gap. Generally, in the air-bearing flying type magnetic
disk unit, the magnetic head is provided on a member called
slider and the slider is operated by a scheme called CSS
(Contact~Start-Stop). With this scheme, the slider is in
contact with the surface of a disk when the disk stops and

20 slides on the surface of the disk from the time when the
disk begins to rotate till the time when the slider flies
up by receiving fluid force accompanied by the rotation.
Also when the rotation of a disk stops, the slider begins
to slide on the surface of the disk as soon as the rotation

25 of the disk slows down and no sufficient fluid force acts



Al so when the rotation of a disk stops, the slider begins to slide on the
surface of the disk as soon as the rotation 25 of the disk slows down and
no sufficient fluid force acts -2- Qugthe slider. Also as conventi onal
magnetic recorders, there is a contact-recording type magnetic di sk unit
for carrying out recording and reproduction of information while nmaking 5 a
magneti ¢ head bheskldléerbe in a sliding contact with the disk. Wth this
magnetic disk unit, the nagnetic head or slider is always in contact with
the disk. Wth the nafhebi asheadvantiibhelhmagnstpporecaoedhasai shhéove is
supporting this magnetic head in conventional 10 magnetic disk units, as

di scl osed i & ¢aphacterPavedintntypei madneubti daskonnhb. £65- 2a29¢ing gi nbal
section conprising a pivot serving as a |load point and a rotation spring
for rotatabPytstpperding andl rgerodpstiaant Aé pniermphienewhidienmagiaad
rolling directions thereof is connected 15 to a_support armfor giving an
ur gi ng | 8adaf BRIRRELRI BRafoOFrhElifledebeanB 8 E4p9LREeCOPLRRE @FFgthPs

attached to.th . . . . . .
d&sg. With this magnetic disk unit, the magnetic head or

slider is always in contact with the disk.
With the magnetic head and the head support
mechanism for supporting this magnetic head in conventional
10 magnetic disk units, as disclosed in Japanese Patent
Unexamined Publication No. 55-22296, a gimbal section
comprising a pivot serving as a load point and a rotation
spring for rotatably supporting a slider around the pivot
in the pitching and rolling directions thereof is connected
15 to a support arm for giving an urging load for the disk to
the slider and a top face of the slider is attached to the
"gimbal section.
The term *head support mechanism” refers to a
support arm and a slider inclusive in some cases and refers
20 to a support arm for supporting the slider (hereinafter,
referred to as head support arm) in other cases. In the
subsequent description, it shall refer to the head support
arm unless otherwise stated. 1In addition, in the
subsequent description, an opposed face of the slider to
25 the disk and the other face are called as the bottom face
and the top face, respectively and the upstream and
downstream in the rotating direction of a disk are called

as the front and rear, respectively.



gi nbal section. The term "head support nechanisni refers to a support arm
and a slider inclusive in sone cases and refers 20 to a support armfor
supporting the slider (hereinafter, refenred to as head support arm in

ot her cases. In the subsequent description, it shall refer to the head
support armunl ess otherw se stated. In addition, in the subsequent

descri ption, an oppos@ilthatkeoébove-séntboned REadhsuppekt andcharisther
face are called as the bottomface and the top face, respectively and the
upstrean1anbe@@mﬂGttbﬁn¢€ﬁt@ﬁe0fo¥@t6hgoﬂl1@cth©npbtchlﬂgs@léﬁétéﬁnI@8 as
the front and rear, respectively -3- Wth the above-nentioned head
suppor t necﬁ%ﬁl§%}dﬁécaﬁs§lFﬁét€@n?§?rth?oﬁé%ﬂbﬁg|ﬁ“?ﬁécﬁlPéhFh@ direction
of the slider,is situated over the slldlng surface of the slider, the

cont act forﬁilé?rthEhEI?HBFaﬁFtﬁofﬁ% ffskl§ Beée ﬁ%sW%E?ytpﬁrﬁésﬁt the front

of the djisk when the recei ves
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receives a frictional force due to its sliding action to
the disk as described above. That is, the slider comes to
fall forward toward the front of the disk. At that time,
there is a possibility that, due to unstable oscillation of

10 the sliider and a very large contact force locally generated
as mentioned above, the surface of the disk and that of the
slider are damaged.

In contrast to this, the head support mechanism
disclosed in Japanese Patent Unexamined Publication No.

15 2-192082 is so arranged that the slider is unlikely to fall
forward even if a frictional force from the disk acts to
the slider. On the front end of an arm attached to a
carriage, a parallel, flat plate structure comprising an
upper plate and a lower plate parallel thereto is provided,

20 which forms a structure for giving the load. A gimbal
section comprises upper and lower main plates, and front
and rear plates for linking these main plates. With this
support mechanism, when a frictional force acts in the rear
direction of the slider, the front plate and the rear plate

25 of the gimbal are deformed so as to become parallel and
perpendicular to the surface of the disk, respectively. At
that time, since the center of rotation in the pitching

direction of the slider is under the sliding surface, the



fall forward toward the front of the disk. At that time, there is a
possibility that, due to unstable oscillation of 10 the slider and a very

| arge contact force locally generated as grenti oned above, the surface of
the disk and that of the slider are damaged. In contrast to this, the head
support nmechani sm di scl osed i n Japanese Pat ent Unexam ned Publication No.
15 2-192082sildder becamgsd inhhat pbls¢usiel dar whd chnltihleelfprivarialolf fctwewar d even
if africtional force fromthe disk acts to the slider. On the front end of
an arm at t asRddero rasesr andgdhea apava-nent ibned fadfldngt focward domsri si ng
an upper plate and a | ower plate parallel thereto is provided, 20 which
forms a str@etueectdr giving the load. A ginbal section conprises upper and
| ower main plates, and front and rear plates for |inking these nain plates.
Wth this support mecWaihsghewherds sppperitongchagisa aend iopedhabpygn
direction of the slider, the frgont plate and the rear plate 25 of the

gi mhal are GOMEVEEd LHeafregtpelofdepSldiied] i8ndokeFRdRG  Bidr NS teRe

surface of e di sk, cti\/.elé.1il At that time, si %ﬁ %pe cent er, of
d

rotation in erﬁﬁfcﬁ%ﬁéggﬁfedpi G & RETECTIOR A8 € PRESSEYOREC
surface, th%he surface of a disk, so that the slider has a distribu-
tion (load distribution) of a 1o§d generated on its sliding
surface to increase from front toward rear. At that time,
10 since the urging load imposed on the slider itself does not
change, an increase in the contact force on the rear
portion of the slider would lead to a possibility of the
slider and disk to be damaged.
In addition, with the head support mechanism
15 disclosed in Japanese Patent Unexamined Publication No.
2-192082, the structure of the gimbal section is compli-
cated, and it is left out of consideration to downsize the
disk unit, particularly narrow the disk interval in a disk

unit of disk stack type and to lower the price.

20 SUMMARY OF THE INVENTION
It is one object of the present invention to
provide a magnetic recorder provided with a head support
mechanism appropriate for the prevention or reduction of an
increase in local contact force on the sliding surface when
25 a member supporting a magnetic head on the surface of a
disk slides over the disk.

In order to attain the above object, a magnetic



-4- slider becones in a posture in which the forward of the slider rises
and the above-nentioned falling forward does not occur. Wth the head
support nechani sm nentioned above, 5 hawgver, the front of the slider is
not raised but instead the rear deviates in such a direction as to be
pressed onto the surface of a disk, so that the slider has a distribu- tion
(l oad di strrbobiraey atcertitag genenet pdesantt énsbhdiog sompateekoai ncrease
fromfront toward rear. At that tinme, 10 since the urging |oad inposed on
the slider fisstfddbfesmablechangéonanai ficrsaseighdt hbertbohack secordon the
rear portion of the slider would | ead to a possibility of the slider and
di sk to be defegsablenpaddichoapdwit kechadheadiduppotionethanrdarifrom

di scl osed i n Japanese Patent Unexam ned Publication No. 2-192082, the
structure othehupgtrpan sécth@nmpglagnﬁnreC§a@@dofaﬁdreeordlngfmedmumof
consideration to downsize the disk unit, particularly narrow the disk
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upstream in the moving direction of the recording medium.
For this purpose, a first deformable portion side is
attached to an actuator for moving the magnetic head, while

10 the magnetic head is provided on a second rigid portion
side.

The magnetic head may be provided on the second
rigid portion via the slider having a sliding surface to
the recording medium or may be provided directly on the

15 second rigid portion in such a structure that the second
rigid portion serves also as slider. However, the slider
is so constructed as not to rotate around the axis trans-
verse to the moving direction of the recording medium
relative to the second rigid portion. And in either case,

20 the head support mechanism generates a load of urging the
slider or the sliding surface of the second rigid portion
onto the recording medium.

Furthermore, it is arranged that, in the state of
the magnetic head set up on the rest recording medium, the

25 upstream end of the slider or the sliding surface of the
sliding part of the second rigid portion in the moving
direction of the recording medium lies on the downstream

side in the moving direction of the recording medium from



provi de a magnetic recorder provided with a head support mechani sm
appropriate for the prevention or reduction of an increase in |ocal contact
force on the sliding surface when 25 a megber supporting a magnetic head on
the surface of a disk slides over the disk. In order to attain the above
obj ect, a magnetic -5 recorder according to the present invention

conprises athlel $ht@ekeimibine dFokhicoRxt@nlsibhl of @ ¢iReMEI0N.ind SRRy
def ormabl e portion and a second rigid portion in order fromthe upstréamin

the noving dhecabode Firgt e Gt ndk defdrnabl e Pagititnse 13 naad ysapgor t
mechani sm and support a magnetic head in the shape of a cantilever fromthe
upstream i n thie affovien g edior@dhigomediuithe recordi ng nmedium For this purpose,

a first deformable portion side is attached to an actuator for noving the
magneti ¢ head, whil e Xppriogniadgeekispdresd ofs magmetded rexocardeesoned rthe d
portion side. The nmagnetic head may be provided on the second rigid portion
via the S i gaesenr dgvendlio By es @hoawe aso follows.

(1) A magnetic recorder comprises a block
comprising a magnetic head and a sliding part supported in
the shape of a cantilever from the upstream in the moving
direction of a recording medium via a rigid support having

10 respective soft supports at both ends, while in the rest
state of the recording medium, an upstream end of the above
sliding part in the moving direction of the recording
medium is provided downstream of an intersection of an
extension of a line section connecting the above two soft

15 supports and the above recording medium in the moving
direction of the recording medium.

(2) A magnetic recorder comprises a magnetic
head, a slider for holding the magnetic head on a recording
medium and a head support arm for supporting the slider to

20 generate a load to urge it onto the recording medium, the
head support arm comprising a first deformable portion, a
first rigid portion, a second deformable portion and a
second rigid portion in order from the upstream in the
moving direction of the recording medium, supports the

25 above slider attached to the second rigid portion in the
shape of a cantilever from an upstream in the moving

direction of the recording medium, while in the rest state

of the recording medium, an upstream end of a sliding part



the recording mediumor may be provided directly on the 15 second rigid
portion in such a structure that the second rigid portion serves also as
slider. However, the slider is so construgted as not to rotate around the
axis trans- verse to the noving direction of the recording nediumrelative
to the second rigid portion. And in either case, 20 the head support
mechani sm gexfertdiee bdvieoad ioferun@iarg thize reldodeling mdtd usl iidh ndes wofvaae; of
the second rigid portion onto the recording nmedium Furthernore, it is
arranged t hakireot iche ot dthe ofecdnst imgg metd iomh dad psetv igiedo movins tmesm  of
recordi ng medi um the 25 upstreamend of the slider or the sliding surface
of the slidiafty pderssicttitn odcemd exitging isor ok ildineheanneaig g i on of
the recording mediumlies on the downstream side in the noving direction of
t he recordi fPovEdifimstr nd secmnd Klefoymabde: mogit ioms pandeihensibeveof a
virtual |ine ioinLng t he above first and second defornable portions

linearly and LS RGBT dith & hife MAHRNIASHRGST iRNe ofs fda Fesonfediet i ¢
recorders t%écﬂ%m.
(3) In (2), the above second rigid portion

comprises a frame body, a slider attachment portion and a
support portion for rotatably supporting the slider attach-

10 ment portion around a rotational axis parallel to the
moving direction of the recording medium and present on the
above frame body.

{(4) A magnetic recorder comprises a head support

arm comprising a first deformable portion, a first rigid

15 portion, a second deformable portion and a second rigid
portion in order from the upstream in the moving direction
of the recording medium, and a sliding part sliding over
the recording medium on an opposite side of the second
rigid portion to the recording medium. The head support

20 arm supports the above sliding part in the shape of a
cantilever from an upstream in the moving direction of the
recording medium and moreover supports magnetic head on the
recording medium to generate a load to urge it onto the
recording medium, while in the rest state of the recording

25 medium, an upstream end of the above sliding part in the
moving direction of the recording medium is provided down-

stream of an intersection of an extension of a line

connecting the above first and second deformable portions



5 present invention are shown as follows. (1) A magnetic recorder conprises
a bl ock conprising a magnetic head and a sliding part supported in the
shape of a cantilever fromthe upstreamig the noving direction of a
recording nmediumvia a rigid support having 10 respective soft supports at
both ends, while in the rest state of the recording medium an upstream end

of the abovgpgl tHen8pBRE! reBorRengOMEAGuMl ARCEheNmEeY ihGedh eeetdbAJoredi UM
is provided downstream of an intersection of an extension of a line section

connecting the sbeowediwg mefiiuhd supports and the above recording nmediumin
the noving direction of the recording nmedium (2) A nagnetic recorder
conprises a nmagnetic Rhéadina(gli,dehef abokel dengntiheigadnebirtibaad on a
recordi ng medi um and a head support armfor supporting the slider to 20
generate a koagriigesr ge framenbodyhandeaosdppgriregoutmionhdoeadtatippdyt arm
conprising a first deformable portion, a first rigid portion, a second
def or mabbe popppotiagdthesebone silgddngopeirtnarnuodder rbtemichelupstiseam in
t he nmoving direction of the recording nmedium sugports t he 25 above slider
attached toParaldedosg thgi Bopépgi dareRtira ShapacoregoEdAngl BEEAU om an
upstreamin _the anin% dir% tiog of the re%ording medi um while in the rest
stat e and present on e above frame body.
(6) In any of (2) to (5), the above first and
second deformable portions are formed by bending treatment
10 of a thin plate.
(7) In any of (2) to (5), the above first and
second deformable portions are formed by cut treatment of a
thin plate.
(8) In any of (2) to (7), the above first and
15 second rigid portions, and the above first and second
deformable portions are molded into one piece by using a
resin material.
(9) In (4), the above head support arm, the above
sliding part, the above magnetic head and wiring to this
20 magnetic head are formed as an integrated one~piece
structure.
(10) In any of (2) to (9), the rigidity of the
above second deformable portion is made smaller than that
of the above first deformable portion. This aspect permits
25 a structure that is likely to absorb errors in the attach-
ment of a head support arm to guide arm, in a direction

perpendicular to the surface of a recording medium at an

attached position of the head support arm.



of the recording nmedium an upstreamend of a sliding part -7- of the
above slider over the recording nediumin the noving direction of the
recording nediumis provided dowmnstream of .an intersection of an extension
of a line connecting the above first and second deformabl e portions and the
above 5 recording nmediumin the noving direction of the recording nmedi um
(3) In (2), the above (dégone ang dfpqrt)i we AV, $he abbvemmabodyica slider
attachnment portion and a support portion for rotatably supporting the
slider attabtkeadl@ompmtisesr bitodeasduad magnetariesisit aacies efdealtl el to the
noving direction of the recordi ng nmedi um and present on the above frane
body. (4) Anspgoduictioaceldmentofior sesry imgadusuppaepradmetdmr ofi ng a
first deformable portion, a first rigid 15 portion, a second def ornabl e
portion andiffesmaidon grempdr reeerdingr &&diffom t he upstreamin the noving

direction of the recording _nmedium and a sliding part sliding . over the
recordi ng nedi um on ar 1dppddi A8Ysde (g e (dddandhe above sliding

part comprises a plurality of sliding surfaces.

{13) A magnetic recorder comprises a magnetic
head and a head support arm for supporting the magnetic
head so as to generate a load to urge it onto the recording

10 medium. The head support arm comprises a second rigid
portion, a second deformable portion connected to an
upstream portion of the second rigid portion in the moving
direction of a recording medium, a first rigid portion
connected to an opposite side of the second deformable

15 portion to the second rigid portion and a first deformable
portion connected to an opposite side of the first rigid
portion to the second deformable portion. The above second
rigid portion comprises a sliding part equipped with the
above magnetic head and sliding on the recording medium and

20 a support portion rotatably supporting the sliding part
around an axis parallel to the moving direction of the
recording medium. The above first and second deformable
portions and a part of the above support portion are
composed of wiring to the above magnetic head to be

25 provided on the above head support arm and the above head
support arm, the above magnetic head and the above wiring
are formed in the laminate process of a thin film. In the

rest state of the recording medium, the upstream end of the



rigid portion to the recording nedium The head support 20 arm supports the
above sliding part in the shape of a cantilever froman upstreamin the
movi ng direction of the recording nediumand noreover supports nagnetic
head on the recording nediumto generate a load to urge it onto the
recording medium while in the rest state of the recording 25 nedium an
upst r eam enagbotet hkidbnyepatktdingtharhovinghdipevthgndofetheoneobrihng
recording mediumis provided down- stream of an intersection of an

ext ensi on ofedibmngscpnoetdedgdowesabesm OErsh antesseohdodedbr anbl e
portions 8 and the above recording nediumin the noving direction of the
recordi ng ne¥tensips)ofna(4inet gennbovéngetbadabpbypdiposti andceapendes a
frame body and a sugport portion for rotatably 5 supporting the above

sl i di ng pargefpsiabla peraiPbAapndxtbepabarveerecorehagndefiagndinetbfon of

t he recordi ng nedi ym and present on the above franme body. (6) In any of (2)
to (5), Phe™aBdhe Airecting SEcHhE HeFBrAaBEe™B8iERons are formed by

bendi ng treat nment
g (14) In (1), the natural frequency of a head

support mechanism comprising the block and a rigid support
for supporting the block in the moving direction of a
recording medium is set at not higher than 200H=z.

10 (15) In any of {2) to (13), the natural frequency
of the above head support arm in the moving direction of a
recording medium is set at not higher than 200Hz.

Hereinafter, the operation of the present
invention will be described. Those having a slider is used

15 to describe the operation in the following but even those
having a second rigid portion provided with the sliding
part is similar if attention is paid to the sliding
surface.

In the above arrangement, since the first and

20 second rigid portions or rigid supports hardly deform and
the first and second deformable portions take charge of
deformation, the second deformable portion is movable on a
circle around the first deformable portion and on a circle
around a sliding point of the slider. The sliding point

25 may be considered to be an upstream end of the slider or
the sliding surface in the moving direction of the record-
ing medium when the head support mechanism is viewed from

the direction parallel to the recording medium surface and



10 of a thin plate. (7) In any of (2) to (5), the above first and second
def ormabl e portions are fornmed by cut treatnment of a thin plate. (8) In any
of (2) to (7), the above first and 15 segand rigid portions, and the above
first and second deformabl e portions are nolded into one piece by using a
resin material. (9) In (4), the above head support arm the above sliding
part, the alhmemsvegnet ito ded nanding rdingedtoidrhict 2heragreindi rive ackdairen
formed as an integrated one-piece structure. (10) In any of (2) to (9), the
rigidity of {tfrombovewsgeond def ormabl e portion is nmade smaller than that
of the above first deformable portion. This aspect permits 25 a structure
that is likely to absdétherertthey sipstndeam anchoft thentslgidindhear fagspam arm
to guide arm in a direction perpendicular to the surface of a recording
medi um at arfh# EHOQY shigiaqoPofof Hdeh R Bithigur megiym 1s provided

5 downstream in the moving direction of the recording medium
from the intersection of the above recording medium and the
extension of the line connecting the first and second
deformable portions in the rest state of the recording
medium, the following relation as to the position of the

10 second deformable portion is established. Namely, when the
recording medium is at rest, the second deformable portion
is situated at one intersection of the above two circles
and can move only to another intersection when the sliding
point is subjected to a frictional force from the recording

15 medium. In the present invention, this displaceable
position is in the departing direction from the recording
medium relative to the position of the second deformable
portion when the recording medium is at rest. A rotational
center of the slider in the pitching direction becomes an

20 intersection between the extension of the virtual line
connecting the first and second deformable portions and a
vertical line to the sliding surface on which the
frictional force acts and lies on the recording medium side
relative to the sliding surface.

25 Then, when a frictional force acts, the first and
second deformable portions are deformed and the second
deformable portion is displaced in the departing direction

from the recording medium, so that the load imposed on the



(11) In any of (2) to (10), the above nmagnetic head conprises at |east a
magnet or esi stance effect reproduction elenent for carrying out a
reproduction of information froma recorghng medium 5 (12) In
any of (2) to (11), the above sliding part conprises a plurality of sliding
surfaces. (13) A magnetic recorder conprises a nmagnetic head and a head

support arngfighegUBBerbhBEst RadMRBREbernead sQiasrt a18enesaliesplhead to
urge it onto the recording 10 nmedium The head support arm conprises a

second rigi dnpehki 0aftdngedirectebar GEbkBepapkit@BamnoBidet ed theaBlufetr eam
portion of the second rigid portion in the noving direction of a recording
medi um a finsthel gbtipgr tieecedpneocttedho renoafpngi mediude (akbrelha-second
def ormabl e 15 portion to the second rigid portion and a first defornable
portion conaétesd trefemregptsi te Srdetdf. t Rbef restrdipgdmpditiroantdothke
second defornmable portion. The above second rigid portion conprises a
sliding Ppar eldderppse keph ithecapsactnigtst eachead &ﬁdwbﬁﬂéiggaéﬁithe
recordi ng medi um and 20 a support portion raotatably supporting . the sliding
part aroundCailixpPeipgr deferned eR8 HwHE SYrdRFecPrEfsyre: Rdstedbrding

e um The 202ye Lhtat and seeond deformabl e, Rer tions 20d. R gart of the
decreasing in the front and increasing in the rear owing to
the displacement of the slider in the lifting direction.

10 When an acting force is large and a displacement is large,
there may be a lifting state of the slider in the front.
Here, theoretically, because the load has been reduced, the
surface pressure on the outflow side never becomes greater
than the initial average surface pressure. Thus, falling

15 forward can be avoided and the accompanying instable
vibration can be also avoided.

And, when a frictional force acts, the load is
reduced due to the above action, and therefore the
frictional force is decreased, a fluctuation in frictional

20 force is moderated and action of equalizing the frictional
force is also expectable.

And, when setting the slider on a recording
medium under a predetermined load, the support portion for
supporting a slider attachment portion deforms in such a

25 manner that the slider sliding surface becomes in parallel
to the information recording medium due to torsional
deformation. Thus, even if the slider is slant in the

rolling direction owing to errors in attachment portion,



conposed of wiring to the above nagnetic head to be 25 provided on the
above head support arm and the above head support arm the above nmagnetic
head and the above wiring are forned in the.lam nate process of a thin
film In the rest state of the recording nedium the upstreamend of the

- 10 - above sliding part in the noving direction of the recordi ng nedi um

i s provi dedexdownst iratredtment nderseler oerobran theésasennons @ahibe
connecting the above first and second deformabl e portions and the above
recordi ng nebi$emipéd.the 5 noving direction of the recording nmedium (14) In
(1), the natural frequency of a head support nechanism conprising the block
and a rigid support fhrdsuphentngeshe babekiah inecupedi ngrbrakiteneebdf a
recording mediumis set at not higher than 200Hz. 10 . (15) In any
of (2) to (iB§ megRehif uhardsardubhe yherd FePReBl cneEBANESPBRR B8 min the
novi ng d%rection of $ recordi ng nmediumis.set at not higher than 200Hz.
Her ei naf ? er SUPPESHHRT PFORUSE the PrECERRLi PRt i BRI FHUBLNG SEF $ PR .

Those havi ng a ider is used ) . . .
gn agéitfon fo a reduction of instable vibrations due to

falling forward of the slider as mentioned above, if a
further attenuation of vibrations is achieved by using a
resin material, a stable support of the magnetic head is

10 enabled from the start till the stationary rotation of the
recording medium. This is effective for the speed-up of
record/reproduction operation and considered to be effec-
tive especially in the contact recording system.

And, if the natural frequency of movement of the

15 sliding surface toward the moving direction of the informa-
tion medium, accompanied with deformations of the first and
second deformable portions, is set at not higher than
200Hz, since the slider does not respond to a higher
frequency than the natural freguency, no vibration is

20 generated by a component of the frictional force having a
higher frequency than 200Hz when the frictional force
during sliding is inputted.

According to the present invention, when the

slider is subjected to a frictional force due to contact

25 sliding with the disk, the slider is displaced at the front
in the departing direction from the disk surface without
causing an increase in local urging load against the disk.

Thus, instable vibrations and an increase in local contact



15 to describe the operation in the follow ng but even those having a
second rigid portion provided with the sliding part is simlar if attention
is paid to the sliding surface. In the_akhqve arrangenent, since the first
and 20 second rigid portions or rigid supports hardly deformand the first
and second deformabl e portions take charge of deformation, the second

def or mabl e FRicleORuieS tiP a8 1N fBridalrd @l HeNGrichRnftidds ordelcirll e
portion and on a circle around a sliding point of the slider. The sliding

poi nt 25 maunde acenyidierdy daneesn titpdheedDielet ehd hecrddery aledilug
sliding surface in the noving direction of the record- ing nedium when the
head suppor tameealegiticsd it Whenwertrosan tiherdibyve @niatil ipay & helghly t he
recordi ng medi um surface and transverse to the noving direction of the
recordi ng nmedilimblifer drmasi deppes)t. mébdantize @pst magmetrid ofecohrelex] itai g
surface in the noving direction of the recording nmediumis provided 5
downst r edm ipxovigledovi ng direction of the recording nmediumfromthe
i ntersection of the above recordi ng nmedi um and the
And if the present invention is applied to the

contact recording system, there is an advantage also in

providing a highly reliable magnetic recorder since

instable vibrations and an increase in local contact force

10 can be prevented or reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a head support
arm, a magnetic head and a slider showing one embodiment of
the present invention;

15 FIG. 2 is an illustration showing an advantage of
‘the present invention;

FIG. 3 is an illustration showing another
advantage of the present invention;

FIG. 4 is an illustration showing the operation

20 of a head support arm different from that of the present
invention;

FIG. 5A is a perspective view of a head support
arm and a slider showing another embodiment of the present
invention, FIGs. 5B and 5C are a sectional view taken along

25 1line B-B and a sectional view taken along line C-C in FIG.
5A, FIG. 5D is a side view of the head support arm of FIG.

5A set up on the disk (state of load setting) and FIG. 5E



extension of the line connecting the first and second deformabl e portions
in the rest state of the recording nedium the following relation as to the
position of the 10 second defornable porison is established. Nanmely, when
the recording nediumis at rest, the second deformable portion is situated
at one intersection of the above two circles and can nove only to anot her

i nt er secti ohswheniddeviewdbfigthei alidersubfhctkhd sbidihgi surbaae force from
the recording 15 nmedium In the present invention, this displaceable

posi tion i ssuhjeakedepardi hlakieraloforeendufeteetbedragahdanuafrehative
to the position of the second deformable portion when the recording nedi um
is at rest.dp8kofaEpbRaPLcBAiEing)sthe slider in the pitching direction

becomes an 20 intersection_between the extension of the virtual |ine
connecting the first Bhf-sBcofd®dBPEFREBF&VBOV{PBNSt afdl8adeFRPRATt i ne to

the slidLng_surface on which the frictional force,acts d Lies on,the
recording n@ﬁ?ﬂn?s?ﬁgn?ggﬁtF$@Qt6n?hﬁ §£?§?ﬁgs A¥+38e2 g ird' embodi~ Then,
when a fric{jpopal .f e tk ' and second defornable portions are
def or ned an%égﬁebgeg%%dpg%%g?ﬁa ﬁg£%%$ Péonis di spl aced in the departing

direction fromthe regogdi ngangdlusl §Pet BabelBfeb02de! JPOZCEOR LRE
opposite side to the disk and a side view at the load
setting of a head support arm, a magnetic head and a slider
10 showing a fourth embodiment of the present invention;

FIGs. 8A and 8B are perspective views of a head
support arm, a magnetic head and a slider showing a fifth
embocdiment and a sixth embodiment of the present invention;

FIG. 9A is a sectional view of a head support arm

15 and a magnetic head showing a seventh embodiment of the
present invention, FIG. 9B is an enlarged view of the head
element 21 of FIG. 9A and FIGs. 9C and 9D are enlarged
views of other respective embodiments of head element 21;

FIGs. 10A~10C are sectional views of head support

20 arms and magnetic heads showing eighth, ninth and tenth
embodiments of the present invention, respectively;

FIG. 11 is a sectional view showing the setup
state of a head support arm having a slider formed in an
integrated one-piece type structure shown in FIGs. 9 and

25 10;

FIG. 12 is a perspective view of a head support

arm showing an eleventh embodiment of the present

invention;



- 12 - slider decreases and noreover the slider also is displaced in the
lifting direction of the upstream side of the slider in the noving
direction of the recording nmedium (hergiRg after, referred to as front).
The recording nediumand the 5 slider are kept in contact with each other
while elasti- cally being defornmed and the surface pressure distribution of

the slider sliding sumﬁ@Qe1Qqunasg1@navgbat@fob thagheasicnd ilsik tupg tf ront
and increasing in the rear owing to the displacenment of the slider in the
lifting direectioedink0 tbheheaprasicntg inhteae ioh ;| ange and a di spl acenent is
| arge, there may be a lifting state of the slider in the front. Here,

t heoretically, becaus&IGhe l4odd kas ideewicedodfed malgaedic! diskpruassure on
the outflow side never beconmes greater than the initial average surface
pressure. TRESOXHdNG fg rhef prasedtcdmvieatdesi.ded and t he acconpanyi ng

I nstabl e vibration can be al so avoided. And, when a frictional force acts,
the load is reduced due to the above action, and therefore the frictional
force is decreased, a fluctuation in frictional 20 force is noderated and

action of eQFSCRLETSONhOF THE EMRPDIMENTS

Hereinafter, embodiments of the present invention
will be described referring to the drawings.

FIG. 1 is a perspective view showing one embodi-
ment of a head, a slider and a head support mechanism

10 according to the present invention. 1In FIG. 1, the refer-
ence number 30 denotes a guide arm 30 attached to an
actuator not shown and a head support mechanism comprising
a head support arm 10 and a slider 20 is attached to the
guide arm 30. On a rear end face (downstream end face in

15 the moving direction of a recording medium) of the slider
20, a magnetic head (head element) 21 is provided.

The head support arm 10 comprises a sheet of thin
plate and deformable portions 12 and 14 are formed by
grooving towards thickness direction by laser or etching

20 treatment. The portions 13 and 15 in FIG. 1 are suffi-
ciently higher in rigidity than the deformable portions 12
and 14 and can be regarded as rigid portions. Numerals 16
and 17 denote wiring and a through hole, respectively and
an example of wiring 16 led from a slider attached surface

25 to a back surface is shown. Here, the wiring comprises a
one-piece wiring on the head support arm 10.

The head support mechanism may be referred to as



force is also expectable. And, when setting the slider on a recording
medi um under a predeterm ned | oad, the support portion for supporting a
slider attachment portion deforns in suchya.25 manner that the slider
sliding surface beconmes in parallel to the information recordi ng nedi um due
to torsional deformation. Thus, even if the slider is slant in the rolling

direction owifg theesloderi Anali:a¢heedlr PaKt deBignate &3supPbE@r artn
treatment or other errors, these errors can be absorbed. And, when a resin
mat eri al i sfoseduppbltangonheotliderngpectiaalicad, andfeeciesd aspheat
mechani sm can be 5 suppressed because the material has a high dunping

ef fect. | n adgpbronatm)a r ddutheofodflownsgakieecyriibtabnonstdagattld falling
forward of the slider as nentioned above, if a further attenuation of

vi brati ons de¢signpéecd bpadseuppartegin walessabrhgrvigel dndigpded.of the
magnetic _head is 10 enabled fromthe start till the stationary rotation of
t he recoPdi ng medi um Hewes refgrraag @ FéF-t BA $pedf-ufphsr operation

of the head support arm of this embodiment will be
described.
FIG. 2A shows a state that the slider 20 is

attached to the head support arm 10. At this stage, the

10 thin plate is not deformed but assumes the shape of a
plane. ©Next, FIG. 2B shows a state that the slider 20 and
the head support arm 10 are installed on a disk 40 serving
as recording medium and an urging load W is imposed on the
slider 20. In this state, a sliding surface 201 of the

15 slider 20 is parallel to a surface of the disk 40 and an
attachment portion 11 of the head support arm 10 is made
slant. In a state of setting the load, an intersection P
of an extension 202 of a virtual line connecting the
deformable portions 12 and 14 with the disk 40 lies

20 upstream of sliding parts 20a, 20b of the slider in the
sliding direction (recording medium moving direction). If
a center of the sliding parts 20a, 20b is regarded as a
sliding point, a rotating center Q of the slider becomes an
intersection of a vertical line of the sliding point with

25 respect to the sliding surface with the extension 202 of
the virtual line connecting the deformable portions 12 and
14 and is situated on an inner side of the disk from the

sliding surface 201 as shown in FIG. 2B.



record/ reproduction operation and considered to be effec- tive especially
In the contact recording system And, if the natural frequency of nobvenent
of the 15 sliding surface toward the nopvigg_direction of the informa- tion
medi um acconpanied with deformations of the first and second deformabl e
portions, is set at not higher than 200Hz, since the slider does not

respond to a higher frequaney sthde,t RpeatthedhinfiteqeeRetuat@dyi Rhation is
20 generated by a conponent of the frictional force having a higher

frequency t iddsk2@datezein kel Higdideaian odr ahedarirog I0i3diamg ias i nputted.
According to the present invention, when the slider is subjected to a
frictional fforedidmalt dormat acttsds tdla ditrag eniotth ilge @iCskis timp lemeddied.s

di spl aced at the front in the departing direction fromthe disk surface

wi t hout caudim@Ish i26cr édse sitatleodald igadiady wWiddd tdgaidedttedhd idiesR.04Thus,

i nstabl e vibrations and an increase in |ocal contact - 14 - force due to
fal ling forw@EPTresantse thady &ft §d Cor 2Beduddd lendhec @@ FyPPoFanaddges 100 t he

slider and necordin%
is stret

Hggﬁ;gna whole in the direction of sliding, the
deformable portion 14 is displaced in the departing
direction from the disk surface, so that the head support
arm as a whole also is displaced in the departing direction

10 from the disk surface. The urging load W' at this time
becomes smaller than the initially set load W. The sliding
surface 201 of the slider 20 is displaced in the 1lifting
direction of the inflow side (in front of the slider) 20a
around the rotating center Q.

15 FIGs. 3A and 3B show an example that this opera-
tion was ensured by calculation. Setting the load during
the stop to 100mgf, the displacement angle 6 and the load
W' of the inflow end 20a during the exertion of any
frictional force F are shown in FIG. 3A and FIG. 3B,

20 respectively. Here, F = Omgf represents the time when the
rotating speed v of the disk is egual to Orpm in both
drawings. It is found that exertion of a frictional force
F leads to a decrease in load W' and a displacement of the
inflow side in the lifting direction. Actually, as there

25 is elastic deformation in material of the disk and the
slider 20, it may be considered that distribution of the
surface pressure increasing from the inflow side to the

outflow side is resulted without perfect detachment of the



are reduced to the utnost, thereby enabling a highly reliable head support
mechani sm and magnetic recorder to be 5 provided. And if the present
invention is applied to the contact recondi ng system there is an advantage
also in providing a highly reliable magnetic recorder since instable

vi brations and an increase in |ocal contact force 10 can be prevented or
reduced. BRI IRSERIAET I tHe BIH JIRGNNGTADG201 .1 s Thipersspecideve vi ew of
a head support arm a magnetic head and a slider show ng one enbodi nent of
t he present presswreoriistribution can BeGarbityam Iy |destirgatadbyshdug ng an
advant age of the present invention; FIG 3 is an illustration show ng

anot her advdmeragd off tihe prigsiehtpdrhiens d, RISGami ithearrigididty atfi drhe
showi ng the operation 20 of a head support armdifferent fromthat of the
present i nvelaficgmablieGpaA jionsa IFer difedtn vy ib@acofsupreadd a3wpddrt ar m and
a slider show ng anot her enbodi nent of the present invention, FIGs. 5B and
5C are aXectional vi W BHETFRNGR WSh ithe B Ve PReradcQron &R itdiit aken

along line GCin FIG . . s gs
9 of a Qarge frictional force during the sliding would lead

to a large decrease in load, thereby lowering the fric-
tional force. When there is a fluctuation in frictional
force on the circumference of the disk, use of a head

10 support mechanism comprising the slider 20 and the head
support arm 10 according to this embodiment leads to a
great decrease of frictional force for a large frictional
force and a small decrease of frictional force for a small
frictional force, so that a uniform frictional force is

15 achieved. This effect becomes effective for the attainment
of a stable contact especially in a contact recording in
which the slider always slides.

Referring to FIGs. 4A, 4B and 4C, the difference
in operation from examples not belonging tc the present

20 invention will be described.

FIGs. 4A and 4B show an example formed on
grooving of a thin plate in the same way as the first
embodiment, whereas FIG. 4C shows an example formed on
bending of a thin plate. In FIGs. 4B and 4C, the dotted

25 1lines 401 and 402 show stable states of the head support
mechanisms set up on the disk 40, whereas the solid lines
show acting states of frictional force due to the rotation

of the disk 40, respectively.



5A, FIG 5D is a side view of the head support armof FIG 5A set up on the
disk (state of |load setting) and FIG 5E - 15 - is a side view of the
slider with the sliding surface subjectegigto a frictional force due to the
rotation of the disk (state of sliding); FIG 6 is a perspective view of a
head support 5 arm a nmagnetic head and a slider showng a third enbodi -
ment of the present iAmehhtenseétisn FAofind dBskrsuafpeeswéthi®e view from
the opposite side to the disk and a side view at the |load setting of a head
support arnyimtwagndine R@adcandeatshgderdefoshabidagpartpant hZeahddanment of
the present invention; FIGs. 8A and 8B are perspective views of a head
support arnﬁeéonmghéelponaaQnahé aSSSadeatedodpﬂgsaréamthfeabaaadeng and a
si xth enbodi nent of the present invention, FIG 9A is a sectional view of a
head suppor 8UBFATE528AdOS AnghEHPE hBatihehahifgng daveathoBrboAtnEhisof the
present invention, FIG 9B is an enlarged view of the head el enent 21 of
FIG 9A &ndtires. 2a9¥OhAliDG SPBLEH aragdthe slider 20 is present on a

slider side from the sliding surface. When a frictional

force acts, the slider rotates around the rotating center Q
and a front of the sliding part is displaced in the pressed
direction onto the disk 40, so that the slider 20 comes to

10 fall forward (a state of falling over toward the upstream
in the rotating direction of the disk). In addition, at
this time, since the second deformable portion also is
displaced in the pressed direction ontc the disk, the
urging load also increases.

15 FIGs. 5A to 5E show one embodiment of a head
support arm using a resin material with wiring molded in
one piece. FIG. 5A is a perspective view of the head
support arm, FIG. 5B is a sectional view taken along line
B-B in FIG. 5A, FIG. 5C is a sectional view taken along

20 line C-C in FIG. 5A. FIG. 5D is a side view of the head
support arm of FIG. 5A set on the disk (state of load
setting) and FIG. 5E is a side view of the head support
arm, in which the sliding surface of the slider receives a
frictional force due to the rotation of the disk (state of

25 sliding).

First, a substrate of resin material is prepared
with wiring formed thereon. The outline of preparation

method of the substrate is shown in the following. An



views of other respective enbodi nents of head el ement 21; FIGs. 10A-10C are
sectional views of head support 20 arnms and nagneti c heads show ng ei ghth,
ninth and tenth enbodinents of the presegt invention, respectively, FIG 11
is a sectional view showi ng the setup state “of a head support arm having a
slider forned in an integrated one-piece type structure shown in FIGs. 9

and 25 10; Gboutlis @ PRESRBELEVEo¥HEW £bid b@@dl§uaaﬁé£earah§80w ng an
el event h enbodi nent of the present invention,; - FIG 13 is a plan

view of a rragneumCtHieknusstpamyﬂmdﬁagbwetbezp{reaeah atnesiveniaged FI G
14 is a side view of a magnetic disk unit according to the present

i nvention. 50BE3GRAI Bl @NrEhetHeokiBad MINES alde a®ionaf u€r uambnicrress of the
present invention will be described referring to the drawings. FIG 1 is a
per specti ve nesew clovsimqaces iedbs®di5-. Then, an about 200 um thickness
5 polyimide 501 is adhered to the rear side of the polyimide
base 502 as backing material. Furthermore, portions to be
connected to electrodes (not shown) of the head element 21
and portions needed for connecting to a circuit are formed
with electrodes by plating on the copper foil 504. Next,
10 the shape is processed with an excimer laser or the like.
The deformable portions 12 and 14 in FIG. 5 are cut out
with the wiring portion left and worked over to reduce the
rigidity. The portions 13 and 15 in FIG. 5 are remained
substrate and are sufficiently higher in rigidity than the
15 portions 12 and 14 and can be regarded as rigid portions.
With this embodiment, the rotational rigidity of
the first deformable portion 12 is 4.8gf/rad and that of
the second deformable portion 14 is 2.8gf/rad. And this
embodiment is an embodiment in which an attaching surface
20 11 of the head support arm 10 is made parallel to the disk
surface and the first deformable portion 12 is subjected to
bending treatment after grooved so that a predetermined
load can be given to the sliding surface 201 of the slider
with it kept parallel to the disk surface. As shown in
25 FIG. 5D and 5E, similarly to the first embodiment, when a
frictional force acts, the load is decreased and the head

support arm 10 is deformed in the lowering direction of the

surface pressure of the inflow side of the sliding part, so



ment of a head, a slider and a head support nechanism 10 according to the
present invention. In FIG 1, the refer- ence nunber 30 denotes a guide
arm 30 attached to an actuator not shownzand a head support mechani sm
conprising a head support arm 10 and a slider 20 is attached to the guide
arm30. On a rear end face (downstreamend face in 15 the noving direction
of a recordthgtmetdeusjlidkert R6 iki désp2@red.magiehi chisadmpbdddealtemant) 21
is provided. The head support arm 10 conprises a sheet of thin plate and
def ormabl e goetiiens 12 aeduldedr &of benpdolydgdoon nget pwatdent bifckhess
direction by | aser or etching 20 treatnent. The portions 13 and 15 in FIG
1 are suffi guddentirp ROgRerviingr Rgi they atkachmeatdpbatiebl efpshei besd12 and
14 and can be regarded as rigid portions. Nunerals 16 and 17 denote w ring
and a t hr ou§HPREKEE, af@sé@atlg@ﬁyeaﬁblaﬁgeWQﬁﬁléoobewﬁﬁmﬂélieeﬁed froma
slider attached surface 25 to_a back surface is shown. Here, the wring
conprise$ a one- pi eceFCri fgSHRVENEDHERRCEINEHE WAEFELD. aTRE e 8YPBASHOr t

nechanlsn1na¥mb?orefe gt&%c eéd by bé%dlng treatment of a thin plate.

A first deformable portion 12 is bent beforehand in such a
manner that a predetermined load can be settled on it,
while rigid portions 13 and 15 have both ends in width

10 flanges 601 to raise the rigidity.

FIGs. 7A and 7B show an embodiment having a
slider on which a magnetoresistance effect reproduction
element 1is mounted, FIG. 7A is a perspective view viewed
from an opposed face side to the disk and FIG. 7B is a side

15 view at the setting of a load. Also in FIG. 7B, the opera~
tion during a frictional force acting is indicated with the
solid line in contrast to the dotted line 701 indicating a
state of no frictional force. Numerals 21 and 22 in FIG. 7
dencte a record/reproduction element containing a magneto-

20 resistance effect reproduction element and an electrode,
respectively and the electrode 22 is connected to the
wiring 16b wired in one piece on the head support arm 10.
In the magnetoresistance effect reproduction element, a
thermal asperity may occur, which is an output loss due to

25 heat resulted from the sliding or the like movements, and
the reproduction may be obstructed. Thus, the head element
21 is placed on the inflow side of the sliding surface 201

so that the surface pressure on the inflow side is lowered



with the slider inclusive or may designate a support armfor supporting the
slider (hereinafter, referred to as head support arm. In the foll ow ng
description, it shall designate a head_sggpaort armunl ess otherw se

i ndicated. 5 Here, referring to FIG 2A to 2C, the operation of
t he head support armof this enbodinment will be described. FIG 2A shows a

state that whensthderr20tienalt soked hetkhe headramngmgt, ahe 1df1denthi s
stage, the 10 thin plate is not deformed but assunes the shape of a pl ane.
Next, FIG @B hbausrassllakd flam shedihgdes 2feahdatihelbmedtsappeanh bem 10
are installed on a disk 40 serving as recording nediumand an urging |oad W
i s i nposed oeduitedskBndepc2Qrrencehps shetrmalaasbediihy sanf heea2B® of the 15
slider 20 is parallel to a surface of the disk 40 and an attachnment portion
11 of the h&g&dus@@port arm 10 is nade slant. In a state of setting the

| oad, an_intersection P of an extension 202 of a virtual |ine _connecting
the def oPrabl e portloﬁ§xI2 EAG5148%i aRdt BB §h§W QGOFP§§ subggdmeasinPéf

slidin parts of the slider in the sl di rection (recording
e U oul RoPEREEPBATC P cEACer B0 FERETSI 0 AG FAPPSIBORT 0b | s

regarded as, g slidl 09ROL My Re BH2LHA §8"h8h.Qadh bCulibgey Bygomes an

portion in the same way as one shown in FIG. 1, whereas
FIG. 8B refers to an embodiment wherein rigid portions are

10 provided by forming flanges in the same way as one shown in
FIG, 6.

In this embodiment, a second rigid portion 15
comprises a frame body 15b linked to the second deformable
portion 14, a slider attachment portion 19 and a support

15 portion 18 for supporting the slider attachment portion 19
relative to the frame body 15b in such a manner that the
slider attachment portion 19 can rotate around a rotational
axis parallel to the moving direction of a recording medium
and present on the frame body 15b.

20 When incorporated in the unit, the sliding
surface 201 of a slider 20 may be installed slantingly to
the disk surface due to working errors, assembling errors
or the like. Slant errors in the pitching direction of the
slider 20 can be absorbed by deformation of the first and

25 second deformable portions. This embodiment is to correct
slant errors in the rolling direction of the slider 20.

The frame body 15b is connected to the second

deformable portion 14. The slider attachment portion 19 is



i ntersection of a vertical line of the sliding point with 25 respect to the

sliding surface with the extension 202 of the virtual |ine connecting the
deformabl e portions 12 and 14 and is sitggted on an inner side of the disk
fromthe sliding surface 201 as shown in FIG 2B. - 18 - In this state,

when the unit is actuated, the disk rotates in the direction of the arrow
203 and a frcoeheonall tor tkeadtramet bedgt a6k ahrBuGh 2hel subpplengot-edonl n
FIG 2C, the state indicated with the dotted |line 204 5 represents that of
FIG 2B. WiiBeofhehhehdwsdppoits ammrd® aadsthet ehedeas28 whal bein t he
direction of sliding, the deformable portion 14 is displaced in the
departing dirpsetednibr shet roldiisk diareatdpnsbyt harstbhoabedefouppdibnar m as
a whole also is displaced in the departing direction 10 fromthe disk
surface. Thefutheng§uppeatwpoxatichi 48ti nitheacshes sdadereROt RgnsiRatinitially
set load W The sliding surface 201 of the slider 20 is displaced in the
lifting élr@EPPGﬁd@ftpﬁesﬂﬁﬂF6W2§|&é ERRIEESRE &P Ph§°§PF&8B?12@Qm§P6und

the rotatin
gn t e degartlng direction from the disk surface at the

contact portion and rotates in such a manner that the
contact portion is pushed up and the non-contact portion is
pushed down, so that the sliding surface 201 of the slider
10 is set up in parallel to the disk surface. For this
surface matching effect, it is more effective to combine a
3-pad slider 28 having sliding surfaces 20la and 201b
placed symmetrically to the rotational axis as shown in
FIGs. 8A and 8B with the head support arm of this embodi-
15 ment.

FIGs. 9-10 show embodiments of a head support arm
according to the present invention made into an integrated
one-piece type structure containing a head element and
wiring. Here, the integrated one-piece type structure is

20 related to a method for producing a head support arm, a
head element and a slider. Here defined is a structure
obtained either by manufacturing a head support arm
according to the present invention by the thin film forming
treatment technique and embedding a head element therein in

25 this manufacturing process or by directly forming an
element portion at the front end of the second rigid
portion after forming a head support arm. By making an

integrated one-piece type structure like this, in contrast



15 FI Gs. 3A and 3B show an exanple that this opera- tion was
ensured by calculation. Setting the |load during the stop to 100ngf, the
di spl acenent angle [err] and the load W sgf .the inflow end 20a during the
exertion of any frictional force F are shown in FIG 3A and FIG 3B, 20
respectively. Here, F = Omgf represents the tine when the rotating speed v
of the di sk tics thgualasteo o maihar ihef a dildWergsitht a hefadied eieatt foemieidon of
a frictional force F |leads to a decrease in load W and a di spl acenent of
the infl ow gihdereom ttioe & ihfe@idn g ughipoadt iaom, Adterad i, adsd lser @d¥mntsigs astic
deformation in material of the disk and the slider 20, it may be consi dered
that distri Bdatofhsf sitidts unf deadh rddanphmeantic pessiti@nf cam tife pneveanest de
to the outflow side is resulted w thout perfect detachnent of the - 19 -
i nfl ow si de 33 meEesvied Adss GoMAESAen ofhitdhes §legedtp tes ST ndg 0d but i on
can be arbitrarily designed by the length of the rigid portions 13, 15 and
St R,

the rigi d t Vs RIOSEHSs RGN iGgs PPS ItEANIRG WidFE% 2 10.
> thlen c%cs Oridsar:}:%eduvc\:'ietn;]. H}en ac%%\%era%qzert%t it%re]a’ caargwei ! tadhering a
slider, there is also an advantage that the whole structure
can be low-profiled so as to downsize the unit.
FIG. 9A shows an example of forming a head

10 support arm in an integrated one-piece type structure, FIG.
9B is an enlarged view of a head element 21 of FIG. 9A and
FIGs. 9C and 9D show other embodiments of the head element
21. A base material 61 of the attachment portion 11 for
attaching the head support arm 10 to the guide arm and the

15 rigid portions 13, 15 is formed by spattering of Al,O;.
Because the deformable portions 12 and 14 serve also for
wiring, portions 63 are formed by a thin film of copper or
gold thin film or the sandwich structure of a thin film of
copper or gold sandwiched between insulating films made of

20 a single substance, Al,0;, or other compounds. A portion 62
is formed with copper, gold or the like for electrical
connection between the first deformable portion 12 and the
second deformable portion 14. After formation of a head
support arm 10, the head element 21 is formed at the end of

25 the second rigid portion 15 and a pad comprising the slid-
ing surface is formed by the etching treatment technique

after formation of a medium-opposed surface protective film

26 on the sliding surface 201 of the head element 21.



of a large frictional force during the sliding would lead to a | arge
decrease in load, thereby lowering the fric- tional force. Wwen there is a
fluctuation in frictional force on the_cihgcunference of the disk, use of a
head 10 support mechani sm conprising the slider 20 and the head support arm
10 according to this enbodinent |eads to a great decrease of frictiona
force for a large fri texdnalreffercd nandoca FS@! [98jecheasietali Mfsr iodt ithieal force
for a small frictional force, so that a uniformfrictional force is 15

achi eved. Thiestdefeflemeniecodiss bef desonidedor theemtoirsiimge etlepfend 3abl e
contact especially in a contact recording in which the slider always
slides. Ref @ompagses B 6911423 Bagied ofCcopperdioff erlamdaum adgayatansh af r om
exanpl es not belonging to the present 20 invention will be described. FIGs.
4A and 4B sHRENSYisx Bpdiee 2536y oy ineymsil 1on iwof thmagaatic Hd 1gane
way as the first enbadi nent, whereas FIG 4C shows _an exanpl e formed on
bendi ng of &% APrprdCEe] RiIgOEs. B XERFOAUCHE FHEMERTD S CORPTAGESand

2 o S g R TR B si B S
the rotatiog ﬂ%r%ﬂgﬁﬁéﬁéﬁg}eéfgﬂﬁﬁég\@¥ﬁ6ct and a magnetic pole 25b
formed of a permalloy soft magnetic film of iron nickel
alloy. BAn electrode 22 is formed by copper or gold. A
10 portion enclosing these element parts is formed by Al,0,
serving as an insulating and protective film. These head
element parts are all formed in succession by a thin-film
forming treatment technique such as spattering, vacuum
deposition, etching and plating. For the reproduction
15 element 25, a laminate film of permalloy and Co alloy or a
laminate film of permalloy and Co alloy with an antiferro-
magnetic film of NiO or the like may be available, while a
soft magnetic material such as Co-Fe alloy or Fe-Al-Si
alloy may be available for the magnetic pole 25b in
20 addition to Fe~Ni alloy.
In contrast to the embodiment of FIG. 9B, that of
FIG. 9C has a structure wherein the reproduction element 25
and the recording element 23 are exchanged in position and
is characterized in that formation of the electrode 22 and
25 wiring 16 is simplified. The embodiment of FIG. 9D is one
in which the recording element is used also for
reproduction without formation of a magnetoresistance

reproduction element. 1In the case of contact recording



- 20 - An intersection P of a disk surface with a virtual |ine 202
connecting a deformable portion 12 and a deformable portion 14 is situated
downstream of a sliding surface 201 of a.sjiider in the sliding direction.
At this 5time, a rotating center Qof the slider 20 is present on a slider
side fromthe sliding surface. Wien a frictional force acts, the slider

rotates arouwwkgiiey iiatd Ngiexenirers Q dinty aof rad Difsi et diditngnagyt i s

di splaced in the pressed direction onto the disk 40, so that the slider 20
cones to 10 Hedduderavarhknm Stadpenity alde ng @wlerd iroyehreb i hpengesttrizam i n
the rotating direction of the disk). In addition, at this time, since the
second def orimbllkglor timoatwo irs alirsd restenr esid tenge esgebdlictein on ont o
the disk, the urging | oad al so increases. 15 FI Gs. 5A to 5E show
one enbodi nekengnty, Hawrirs uighcr ttendensy mf & rekdrehdterbegong th wiring

mol ded in one piece. FIG 5A is a perspective view of the head support arm
FIG 5B i3 alns@ablal Thusy talkarmuiRenrhda|g m fesoniing|edemmy s g

sectional view taken al ong . . ) . )
used also for reproduction like this embodiment without use

of a magnetoresistance effect element for reproduction
element is advantageous in ensuring a stable output.
Referring to FIGs. 10A-10C, other examples of the
10 head support arm will be described.
FIG. 10A shows an embodiment having a coil 23a
formed in the longitudinal plane of a head support arm 10
with a structure that a head element 21 is embedded in the
head support arm 10. 1In this case, the magnetic pole 23b
15 related to a coil comprises a single body and is suitable
for the vertical magnetic recording system.
FIG. 10B shows an embodiment having two coils 23a
formed in the longitudinal plane of a head support arm 10
in which both recording and reproducing are carried out in
20 this element and which has a suitable structure for the in-
plane magnetic recording system.
FIG. 10C shows an embodiment having a coil 23a
formed in the longitudinal plane of a head support arm 10
in which a magnetoresistance effect element 25a is formed
25 as reproduction element. 1In this embodiment, this element
forms a return yoke as a part of the magnetic pole 25b and
has a suitable structure for the attainment of a high

recording density in the in-plane magnetic recording



20 line GCin FIG 5A FIG 5Dis a side view of the head support arm of
FIG 5A set on the disk (state of |load setting) and FIG 5E is a side view
of the head support arm in which the sliding surface of the slider
receives a frictional force due to the rotation of the disk (state of 25
sliding). First, a substrate of resin material is prepared with wiring
formed thereg@teklle outline of preparation method of the substrate is shown
in the foll ow ng. An - 21 - about 18 [err]mthickness copper foil 504 is

adhered onto a 25 [er Fmm.t Hilclgmess RO/ igHtd) Basrcd@dF wWhr deaddRegipest! ayer
503 and is further covered with an about 10 [err]mthickness resin cover

mat eri al 50@rmlhewinn aalsduider0dE dreted Mo hirckmessratpa Wne-gd dall tiype
adhered to the rear side of the polyimnm de base 502 as backing material.
Fur t her nor e s tpoucttiugres atso sthewgorime @tléd 19 tal FdiG.odds ( Feirtsitasn)l 2ofandhe head
el ement 21 and portions needed for connecting to a circuit are formed with
el ectrodés By giratfilfy di e dopped fseilely0dby NexOPPEY othaodishfdtiins
processed with an exciner |aser or the like.

film or a sandwich structure comprising a copper or gold

thin film sandwiched between insulating films of Al,0; or

the like and become deformable portions, while portions 13

and 15 formed of the base material Al,0, can be defined as

10 rigid portions. The operation under the action of a

frictional force is the same as with the first embodiment

of the present invention.

FIG. 12 shows an embodiment of the head support
arm of the present invention in an integrated one-piece

15 type structure wherein a second rigid portion comprises a
frame body connected to a second deformable portion, a
slider attachment portion and a support portion for
rotatably supporting the slider attachment portion relative
to the frame body around a rotational axis parallel to the

20 moving direction of a recording medium and present on the
frame body.

A method for forming the integrated one-piece
type structure is similar to that of the above-mentioned
embodiment. The portion 69 in FIG. 12 is the head

25 attachment portion comprising Al,0, base material on which a
head element is formed. This head attachment portion 69 is

connected to the second rigid portion 15 comprising a frame

body through wiring members 68 formed solely by a copper or



The deformable portions 12 and 14 in FIG 5 are cut out with the wring
portion left and worked over to reduce the rigidity. The portions 13 and 15
in FIG 5 are remained substrate and aresgufficiently higher in rigidity
than the 15 portions 12 and 14 and can ge regarded as rigid portions. Wth
this enbodinment, the rotational rigidity of the first deformable portion 12

i's 4.89gf/ragoaddthiat faflnt be %eeandwdehosrablct uper comprising 2 Sebpead. And
this enbodi ment is an enbodi nent in which an attaching surface 20 11 of
t he head suppokioldr mhit ifdlmpdengaiahed berwden dnsklatwihacedidms lfe first

def ormabl e portion 12 is subjected to bending treatnment after grooved so
that a predaflgbyiordthoatikan by giisrotoichel sdefhrmpsiod agk 204 of the
slider with it kept parallel to the disk surface. As shown in 25 FIG 5D
and 5E, si nwiaing menblessf i6Bst tdueb ddiade sttt aghaend foirdtiioon&l® fcemcdeact s,
the |load is decreased and the head support arm 10 is defornmed in the
| ower i ng 3di FeEated n the Jodfldes gigeskionot e adgfitdwnei ddephegre
sliding part, so - 22 - that the slider 20 is displaced. Wth this
enbodi nent . &tgachment portion 69 is equipped with a sliding surface
and serves also as slider. When the head attachment
portions 69 is slantly mounted, it is subjected to a
rotational moment in the departing direction from the disk
1¢ surface at the contact portion and rotates in such a manner
that the contact portion is pushed up and the non-contact
portion is pushed down and consequently the sliding surface
of the slider is set up in parallel to the disk surface.
For this surface matching effect, it is more effective to
15 combine a 3-pad slider having sliding surfaces placed
symmetrically to the rotational axis as mentioned above
with the head support arm of this embodiment.
FIGs. 13 and 14 show one embodiment of a magnetic
disk unit according to the present invention. FIG. 13 is a
20 plan view of the whole magnetic disk unit and FIG. 14 is a
side view of a head support arm 10 set up relative to
magnetic disks.
A head support arm 10 equipped with a slider 20
formed in one piece with a tip of a second rigid portion 15
25 is attached to a guide arm 30. The guide arm 30 is
attached to a voice coil motor 80, so that the slider 20

and a head element provided thereon are movable in the

radial direction of a magnetic disk 40, information



gradient is required to be provided on the portion of the guide arm 30
serving as the attachnent portion of the head support arm 10, thus enabling
work to be sinplified. 5 FI G 3§ shows an enbodi nent wherein a
head support arm 10 is constructed by bending treatnent of a thin plate. A
first deformable portion 12 is bent beforehand in such a manner that a

predet er m nedcbedinganeleunet t irad ﬁaghbtiﬂhhﬁgkrhgidspatth@ﬁédlﬁoaad 15
have both ends in wdth 10 flanges 601 to raise the rigidity. FIGs. 7A and

7B show an ephadieemnbtbavengaadskbdatesnavhseboapingnebonespitance ehkect
reproduction elenment is nounted, FIG 7A is a perspective view viewed from
an opposed Bpiediedmotort he dnskhamdpEBrGormBnis pezmdésl}5iti eanatrothee
setting of a load. Also in FIG 7B, the opera- tion during a frictional
force actingti 8 haghexat sumberhofhgotskiign ané tnrtberrmey be tuheddstted
line 701 indicating a state of no frictional force. Nunerals 21 and 22 in
FIG 7 dénotBeasideopd/ reppryaticniBhes| efelotadiaraini Ngmherggrét 6iske
resi stance effect reproduction elenment and an el ectrode, respectively and
the el ectro@&e2B0opatednABeEt EdGr o 1 AhENRKPI AgCPBELRIFEAOPNCORBOEPECR 0N t he
head support{ arm.10. In the net goresi stance_ ef.fect reproduction el enent,
a ther mal a%H@rH#?gﬁaﬁmBBauF,e&hicﬁsi§eﬁﬁ 6Ut5§ﬁsl8?§°§&@ep » use ot a
head support arm composed as the integrated one-piece type
structure mentioned above facilitates the narrowing of disk
10 gaps and is suitable for a thinner disk unit. And needless
to say, the head support arm according to the present
invention which has been described in each of the above
embodiments can be employed.
In the above, embodiments according to the
15 present invention are described referring to the drawings.
Even if any embodiment is used, a slider never falls
forward and slides stably in spite of action of a fric-
tional force, so that the contact system of keeping the
magnetic head slider in contact with a magnetic recording
20 medium at all times can be implemented, thereby enabling a
high record density of about 2Gbit/inch® to be achieved.
Incidentally, a magnetic disk unit is mainly
taken as an example to describe the embodiments but the
present invention is not limited to a magnetic disk unit
25 and is applicable to other ordinary magnetic recorders so
long as they are units allowing a magnetic head or a member

for supporting the magnetic head to slide over a recording

medium.



25 heat resulted fromthe sliding or the |like novenents, and the
reproducti on may be obstructed. Thus, the head el enent 21 is placed on the
i nflow side of the sliding surface 201.s@ithat the surface pressure on the
inflow side is | owered -23 - when the frictional force acts.
Accordingly, the influence of heat resulted fromsliding to the head

el enent 21 can be redugeadstid isoguriremesinfoft Hédrenmboasp @nibod isemtise & so
reduced. 5 Next, FIGs. 8A and 8B show anot her enbodi ment of a
head suppor tresond/rlepraginatdicsy Sanent @Iddingmy whaadnet® RFigtaae
portion is provided by using a cut portion in the same way as one shown in
FIG 1, wherfdeqh glopnteMay ke wied Modamat ithdedd anidyia® portions are

10 provided by formng fl anges in the sane way as one shown in FIG 6. In
thi s enbodi r%éﬁ“cte}‘% CEN IR &o'ftqfé’t?rw\a&i‘?lﬁp?ics&eaéirf e R5ad P s b

| i nked tao the second defornabl e ortLon%ﬁ% a slider attachnment portion 19
and a supportsifg &8 QRIHCE e ot iHF ME3 4G er att achnent portion 19

In the description of each of the above embodi-
ments, the pitching signifies a rotating movement having a
rotational axis perpendicular to the moving direction of a
recording medium and the rolling signifies a rotating

10 movement having a rotational axis in the moving direction
of a recording medium.

Incidentally, the drawings used for the above
description are not always correct in slenderness ratio or
dimensional ratios of individual portions to purposes of

15 description.

According to each of the embodiments of the
present invention, when a magnetic head slider slides on a
magnetic recording medium and a frictional force acts to
the slider, a load applied to the slider is decreased and

20 the slider is displaced in the lifting direction of the
front thereof and accordingly there is an advantage that
occurrence of an instable vibration and a local stress due
to falling forward can be avoided and also another
advantage that frictional forces are made uniform.

25 Furthermore, there is an advantage that use of
the present invention enables a high density and large
capacity magnetic recorder of the contact recording system

to be provided.



relatin r body 15b in such a manner that the slider attachnent
portio m'lmu@ﬂmméound a rotational axis parallel to the noving
directidn ef a medi um and presgnt -on the frane body 15b. 20

When i ncorporated in the unit, the sliding surface 201 of a slider 20 may
be installed slantingly to the disk surface due to working errors,
assenbl i ng €ldd¥MS:or the like. Slant errors in the pitching direction of
the slider 20 can be absorbed by deformation of the first and 25 second

def ormabl e gortions. Fhimgaeiddi masorden cormuiscings [aaklostk ompm sting
rolling direction of the slider 20. The frame body 15b is connected to the
second def oEmEBE@eFdC iherdl AndTFe sdliddag Fardc HMWORCIF@S jion the jshape - 24 -
connected to the frane body 15b t hrough the support portion 18 of which
width is natfoR &AtiHevVaY d&om ¢hea it redmatidd Ghe mey g 14iF@cH o8t i on

by torsional defornmations of fhe support .portion 18. en the slider. 20 is
slantly 5 minfed®HEIAG RGABH (VL5 i€l stuthé’rrtog]ﬂVlld’r‘aalrmlvien t he

departing d'sro%q:t 's%%pforr%rg tat{:e b%lt%k ent sf,a%a eaftefnhe:(.n the rest state of

the recording medium, an upstream end of said sliding part
in the moving direction of the recording medium is provided
downstream of an intersection of an extension of a line
section connecting said two soft supports and said
recording medium in the moving direction of the recording
medium.

2. A magnetic recorder comprising a magnetic head, a
slider for holding the magnetic head on a recording medium
and a head support arm for supporting the slider to
generate an urging load onto the recording medium, wherein
the head support arm, comprising a first deformable
portion, a first rigid portion, a second deformable portion
and a second rigid portion in order from the upstream in
the moving direction of the recording medium, supports said
slider attached tc the second rigid portion in the shape of
a cantilever from an upstream in the moving direction of
the recording medium, and in the rest state of the record-
ing medium, an upstream end of a sliding part of the slider
over the recording medium in the moving direction of the
recording medium is provided downstream of an intersection
of an extension of a line connecting said first and second

deformable portions and said recording medium in the moving



contact portion and rotates in such a manner that the contact portion is
pusht‘w mt"ﬂmmmn-cont act portion is pushed down, so that the sliding
surf t ider 10 is set up_.insparallel to the disk surface. For
this surface ﬁatéhiﬁg effect, it is nore effective to conbine a 3-pad

slider 28 having sliding surfaces 201la and 201b placed symmetrically to the
rotati onal a{recadochhedn the HerdAgprddknwi th the head support arm of
this enbodi- 15 ment. FIGs. 9-10 show enbodi nents of a head support arm
according ta&.the presaite magemEtiion neeeberdent @asasatntfogrtdt doi @ledm &ge type
structure containing a head elenment and wiring. Here, the integrated

one- pi ece t Werstinustaide sieso2@ malgiide grod ipnmsongd ifses gr dohagiendpogivhead
support arm a head elenment and a slider. Here defined is a structure

obt ai ned ei tHddely ardRFhESY IR td e & ds @ FPPCITtMPREEdad f9rt o t he
present invention hy the thin filmfornm ng treatnent technique and

enbeddi ng a A& LI EWPRAITEEG, the &3 1dets atdmehrant ineF tHBe &euad By

directly form.ng .an el enent portion at the front end of the second rigid
porti on’ af  SOTPAIG: A BRARIFEL o D SBPOTHHeIch SFRG Ry P ddbone- pi ece

type struct li‘re%olfd&%gt rzlnleséi’iz.llmn a%%tprrae%tent on said frame body.

4. A magnetic recorder comprising a head support arm
comprising a first deformable portion, a first rigid
portion, a second deformable portion and a second rigid
portion in order from the upstream in the moving direction
of the recording medium, and a sliding part sliding over
the recording medium on an opposite side of the second
rigid portion to the recording medium, supports said
sliding part in the shape of a cantilever from an upstream
in the moving direction of the recording medium and more-
over supports magnetic head on the recording medium to
generate an urging load onto the recording medium, and in
the rest state of the recording medium, an upstream end of
said sliding part in the moving direction of the recording
medium is provided downstream of an intersection of an
extension of a line connecting said first and second
deformable portions and said recording medium in the moving
direction of the recording medium.

5. The magnetic recorder as set forth in Claim 4,
wherein said second rigid portion comprises a frame body
and a support portion for rotatably supporting said sliding

part around a rotational axis parallel to the moving



-k O the case of adhering a slider with a head el enent forned thereon
“’i[iﬂmwgm arm there is also an advantage that the shift in head
art achy " Fﬂ”ﬁn can be prevented ard3doreover the connection of the
element to wiring and 5 the process of acconpanying positioning can be
omtted and the cost is reduced. In contrast to the case of adhering a
slider, theddrestdlosocdn tidy ascags inigamediamyaside poeseatucd Gaiddrame
| ow-profiled so as to downsize the unit. FIG 9A shows an exanpl e of
form ng a h&®@Y¥:0 support armin an integrated one-piece type structure,
FIG 9B is an enlarged view of g head elenment 21 of FIG 9A and FIGs. 9C
and 9D show®ot her enbBEMBRIBFAC FEWREEF e BdmBRt £PTER Has@WaCd i al 61 of

QUi do. arm ARl aile 25 001 gurd PoREShSeis LS s ok REACDY SPIOTIRIIE of
A1203. Because t.he deformabl e rtions, .12 and 14 serve. al for wi.ring,
portions 63 P PR ET S 0%'“\5‘1‘3.0 ¥ ARG % ﬁ@rjt“ﬁn g(ﬂpfd & %%rfnf AL t he
Fanchd o Strcture o o Yy FpSORRL A, OB SN e
portion 62 Claims 2 to 5, wherein said first and second deformable
portions are formed by cut treatment of a thin plate.
8. The magnetic recorder as set forth in any of
Claims 2 to 7, wherein said first and second rigid
portions, and said first and second deformable portions are
molded into one piece by using a resin material.
9. The magnetic recorder as set forth in Claim 4,
wherein said head support arm, said sliding part, said
magnetic head and the wiring to this magnetic head are
formed as an integrated one piece type structure.
10. The magnetic recorder as set forth in any of
Claims 2 to 9, wherein the rigidity of said second
deformable portion is smaller than that of said first
deformable portion.
11. The magnetic recorder as set forth in any of
Claims 2 to 10, wherein said magnetic head comprises at
least a magnetoresistance effect reproduction element for
carrying out a reproduction of information from a recording
medium.
12. The magnetic recorder as set forth in any of
Claims 2 to 11, wherein said sliding part comprises a

plurality of sliding surfaces.



Is formed with copper, gold or the like for electrical connection between
| e portion 12 and the second deformable portion 14. After

;Bn‘mmﬁﬂmﬁﬂm d support arm 10, the hgad. elenment 21 is forned at the

ent of 25 t*he®second rigid portion 15 and a pad conprising the slid- ing

surface is fornmed by the etching treatnent technique after formation of a
medi um opposiEdl. surf acen pradrest ioverdad &6 caympihies Sig A mpguetfacan&fd of the
head el ement 21. - 26 - Next, referring to FIG 9B, the details of the
head el enentami |4 adeuppded. ay rézorsiipppet Bnerithe nagmet ic dead 5 |
made of copper or alum num alloy and a magnetic pole 23b forned of a
permal | oy scis tmpgrRacrate |an Suxging okrad ceto dtheyregordindduedivn, el enent
25 conprises a magnetoresi stance effect el enment 25a of permal] oy having a

| ar ge magnetWreEe st e head tuRpREh a8 AR bt 25PIRIeH $id
permal | oy soft nmagnetic filmof iron nickel alloy. An electrode 22 is

formed by c

REFIGH gbl gECd (Heippmakle MRTbhFIMRE e R parts is

formed by AZ03 SSLY1 NS854 S ALOGHENG PLETSSH Y8 1L Mnd G g0

direction of a recording medium, a first rigid portion
connected to an opposite side of the second deformable
portion to the second rigid portion and a first deformable
portion connected to an opposite side of the first rigid
portion to the second deformable portion,

said second rigid portion comprises a sliding
part eguipped with said magnetic head and sliding on the
recording medium and a support portion rotatably supporting
the sliding part around an axis parallel to the moving
direction of the recording medium,

said first and second deformable portions and a
part of said support portion are composed of wiring to said
magnetic head to be provided on said head support arm,

said head support arm, said magnetic head and
said wiring are formed in the laminate process of a thin
film,

and in the rest state of the recording medium,
the upstream end of said sliding part in the moving
direction of the recording medium is provided downstream of
an intersection of an extension of the line connecting said
first and second deformable portions and said recording

medium in the moving direction of the recording medium.

23a



el ement parts are all fornmed in succession by a thin-filmformng treatnent
tech tering, vacuum deposition, etching and plating. For
t he nmmmmmmlg | ement 25, a |lanm.ngge~filmof permalloy and Co all oy
or a I"am‘nate Yilm df permalloy and Co alloy with an antiferro- magnetic
filmof NNOor the like may be available, while a soft magnetic materi al
such as Co- Fé.al | oy orhEemAgn8itial reyomdgrbasaset! dbkehf an Chaimagnetic
pole 25b in 20 addition to Fe-Ni alloy. In contrast to the enbodi nent of
FIG 9B, thwheokiRl Ghe9Gahasad $requeocy wierehmatheuppproduethenieirenent
25 and the recording elenment 23 are exchanged in position and is

char act eri z€empHishay therhilosk @ﬂdtherégégtﬁ@ﬂéolz a4 2Spperting tbeis
sinplified. _The enbodinment of FIG 9D is aone in which the recording

el ement is Bd8GKafidothEr MP¥pRIdderEEH 1Nt REUR FEEREELSA Bedium is set
magnet oresi s anCﬁ %ep%odugﬁion %Ienent. In the case of contact recording

- 27 - keepPhgPPhe P4EPEE TPANSEPAPRg on the disk at all times, because a

thermal aspggity due fg sliding;negt QeRGLALLORN ¢ forth in any of

Claims 2 to 13, wherein the natural frequency of said
support head arm in the moving direction of a recording

medium is set at not higher than 200H=z.



is likely to occur in a magnetoresi stance reproduction elenent, there is a
tendency of a signal to becone 5 instable. Thus, an arrangenent having a
recordi ng el enent used al so for reproduction like this enbodi ment w thout
use of a nmagnetoresistance effect ele upﬁ or reproduction elenent is
advant ageous in ensuring a stabl e out put eferring to FI Gs. 10A-10C, ot her
exanpl es of the 10 head support armw || be described. FIG 10A shows an
enbodi ment having a coil 23a forned in the |ongitudinal plane of a head
support arm 10 with a structure that a head el enent 21 is enbedded in the
head support arm 10. In this case, the magnetic pole 23b 15 related to a
coil conprises a single body and is suitable for the vertical nmagnetic
recordi ng system FIG 10B shows an enbodi nent having two coils 23a forned
in the | ongitudinal plane of a head support arm 10 in which both recording
and reproducing are carried out in 20 this el enment and which has a suitable
structure for the in- plane magnetic recording system FIG 10C shows an
enbodi ment having a coil 23a forned in the |ongitudinal plane of a head
support arm 10 in which a magnetoresi stance effect elenent 25a is forned 25
as reproduction elenent. In this enbodinent, this el enent




forms a return yoke as a part of the magnetic pole 25b and has a suitable
structure for the attainnent of a high recording density in the in-plane
magneti ¢ recording - 28 - system FIG 11 shows the setup state of the
head support arm having a slider fornﬁg/ﬁg%an i nt egrat ed one- pi ece type
structure as shown in FIG 9 to FIG . rtions 12 and 5 14 in FIG 11
are fornmed solely by a copper or gold thin filmor a sandw ch structure
conprising a copper or gold thin film sandw ched between insulating filns
of Al 203 or the Iike and beconme deformabl e portions, while portions 13 and
15 fornmed of the base material A1203 can be defined as 10 rigid portions.
The operation under the action of a frictional force is the sane as with
the first enbodi ment of the present ipnvention. FIG 12 shows an enbodi nent
of the head support arm of the prese (%ipd@#\n in an integrated one-piece
15 type structure wherein a second rigid portion conprises a frane body
connected to a second deformabl e portion, a
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slider attachnment portion and a support portion for rotatably supporting
the slider attachnent portion relative to the frame body around a
rotational axis parallel to the 20 noving direction of a recordi ng nmedi um
and present on the frame body. A nethod for formng the integrated

one-pi ece type structure is sinilar todthaf of the above-nentioned

enbodi nent. The portion 69 in FIG 12 is the head 25 attachnent portion
conprising Al 203 base material on which a head elenent is fornmed. This head
attachnent portion 69 is connected to the second rigid portion 15
conprising a frame body through wiring nmenbers 68 fornmed solely by a copper
or - 29 - gold thin filmor a sandwi ch structure conprising a copper or
gold thin filmsandw ched between insulating filnms of A1203 or the |ike. By
di stortional deformation of the mﬁring;rcgbgéf 68, the head attachment
portion 69 can be 5 rotated in the ro « ON tion. In addition, the head
attachnent portion 69 is equipped with a sliding surface and serves al so as
slider. Wen the head attachqggt
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portions 69 is slantly mounted, it is subjected to a rotational nonent in
the departing direction fromthe disk 10 surface at the contact portion and
rotates in such a manner that the contact portion is pushed up and the
non-contact portion is pushed down and sp?quuently the sliding surface of
the slider is set up in parallel tot di sk surface. For this surface

mat ching effect, it is nore effective to 15 conbine a 3-pad slider having
sliding surfaces placed symetrically to the rotational axis as nentioned
above with the head support armof this enbodinent. FIGs. 13 and 14 show
one enbodi nent of a magnetic disk unit according to the present invention.
FIG 13 is a 20 plan view of the whole nmagnetic disk unit and FIG 14 is a
side view of a head support arm 10 set up relative to magnetic disks. A
head support arm 10 equi pped with a slider 20 fornmed in one piece with a
tip of a second rigid portion 15 25 Lglﬁg%?g to a guide arm 30. The
guide arm 30 is attached to a voice I 80, so that the slider 20
and a head el enent provided thereon are novable in the radial direction of
a magnetic disk 40, information
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- 30 - recording nmedium The magnetic disk 40 is attached to a spindle
notor 81 and rotates at 5400rpm - 10000rpm |If the spindle notor or another
performance permts, it can rotate at a higher nunber of rotation and
further may be used at 5 the side of a_l ower nunber of rotation. Nunmbers of
di sks are mounted and FIG 14 shows a @ohdtd uction conposed of two di sks
anong them As seen in this enbodi nent, use of a head support arm conposed
as the integrated one-piece type structure nentioned above facilitates the
narrowi ng of disk 10 gaps and is suitable for a thinner disk unit. And
needl ess to say, the head support arm according to the present invention
whi ch has been described in each of the above enbodi nents can be enpl oyed.
In the above, enbodi ments according to the 15 present invention are
described referring to the drawi ngs. Even if any enbodinment is used, a
slider never falls forward and slides stably in spite of action of a fric-
tional force, so that the contact system of keeping the nagnetic head
slider in contact with a nagnetic recording 20 nediumat all tines can be

i npl ement ed, thereby enabling a high d sity of about 2Ghit/inch2 to
be achi eved. FEI(G gﬂ
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Incidentally, a magnetic disk unit is mainly taken as an exanple to
descri be the enbodi nents but the present invention is not limted to a
magnetic disk unit 25 and is applicable to other ordinary magnetic
recorders so long as they are units al] owi ng a magnetic head or a nenber
for supporting the magnetic head to sﬁzgl gver a recordi ng nmedi um - 31
- In addition, in each of the above enbodi nents, a record/reproduction

el enent contai ning a nagnetoresi stance effect el enment nay be used as
magneti c head and an inductive head al one or other magnetic head, further
one 5 using an optical elenent is also usable. In the description of each
of the above enbodi- nents, the pitching signifies a rotating novenent
having a rotational axis perpendicular to the noving direction of a
recording nmediumand the rolling signifies a rotating 10 novenent having a
rotational axis in the noving direction of a recording nmedium
Incidentally, the drawi ngs used for the above
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description are not always correct in slenderness ratio or dinensional

rati os of individual portions to purposes of 15 description. According to
each of the enbodi nents of the present invention, when a magnetic head
slider slides on a magnetic recording_nediumand a frictional force acts to
the slider, a load applied to the slidef lis decreased and 20 the slider is
displaced in the lifting direction of the front thereof and accordingly
there is an advantage that occurrence of an instable vibration and a | ocal
stress due to falling forward can be avoi ded and al so anot her advant age
that frictional forces are made uniform 25 Furt hernore, there
is an advantage that use of the present invention enables a high density
and |l arge capacity magnetic recorder of the contact recording systemto be

provi ded. - 32 - CLAIMS: 1. | né}ic recorder conprising a
bl ock conprising a magnetic head and a sliding part supported in the shape
601 22 601 14 13 12




of a cantilever fromthe upstreamin the noving direction of a recording
mediumvia a rigid support having respective soft supports at both ends,
wherein in the rest state of the recording nmedium an upstream end of said
sliding part in the noving direction of the recording mediumis provided
downst ream of an intersection of an eXd €nksPon of a Iine section connecting
said two soft supports and said recording nediumin the noving direction of
the recordi ng nmedium 2. A magnetic recorder conprising a magnetic
head, a slider for holding the nagnetic head on a recordi ng nmedium and a
head support arm for supporting the slider to generate an urging |oad onto
the recordi ng nedium wherein the head support arm conprising a first

def ormabl e portion, a first rigid portion, a second deformable portion and
a second rigid portion in order fromthe upstreamin the noving direction
of the recording nmedium supports said slider attached to the second rigid
portion in the shape of a cantilever froman upstreamin the noving
direction of the recording nedium and in the rest state of the record- ing
medi um an upstreamend of a sliding Fggzaof t Qe slider over the recording
mediumin the noving direction of thelr £ medi umis provided
downstream of an intersection




of an extension of a |line connecting said first and second deformabl e
portions and said recording nediumin the noving 33 direction of the
recordi ng medi um 3. The magnetic recorder as set forth in Claim?2
wherein said second rigid portion conEgiﬁes a frame body, a slider
attachnment portion and a support portr~on for rotatably supporting the
slider attachnment portion around a rotational axis parallel to the noving
direction of the recordi ng nedium and present on said frame body. 4.

A magnetic recorder conprising a head support armconprising a first

def ormabl e portion, a first rigid portion, a second deformable portion and
a second rigid portion in order fromthe upstreamin the noving direction
of the recording nmedium and a slidi art_sliding over the recording
medi um on an opposite side of the sd&é(%;’ Al portion to the recording
medi um supports said sliding part in the shape of a cantilever from an
upstreamin the noving direction of the recordi ng nmedi um and nore- over

supports magneticohead on §he recor1(g ng medi um toqg 63 11
2l ( ( 10 /[ ( (
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generate an urging load onto the recording nedium and in the rest state of
the recordi ng nedium an upstreamend of said sliding part in the noving
direction of the recording nediumis provided downstream of an intersection
of an extension of a line connecting said first and second def ormabl e
portions and said recording medi um i h Q Kel doving direction of the recording
medi um 5. The magnetic recorder as set forth in Caim4, wherein
said second rigid portion conprises a frane body and a support portion for
rotatably supporting said sliding part around a rotational axis parallel to
t he novi ng - 34 - direction of the recording nedium and present on said
frame body. 6. The magnetic recorder as set forth in any of Cains 2
to 5, wherein said first and second defornable portions are forned by
bending treatnment of a thin plate. 7. The magnetic recorder as set
forth in any of Clains 2 to 5 wherein said first and second defornmabl e
portions are forned by cut treatnent of a thin plate.

FIG. 10A
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8. The magnetic recorder as set forth in any of Clains 2 to 7,
wherein said first and second rigid portions, and said first and second

def ormabl e portions are nolded into one piece by using a resin nmaterial. 9.
The magnetic recorder as set forth in Caim4, wherein said head support
arm said sliding part, said nmagnetit lhédd2and the wiring to this nagnetic
head are forned as an integrated one piece type structure. 10. The
magneti c recorder as set forth in any of Clainms 2 to 9, wherein the
rigidity of said second deformable portion is smaller than that of said
first deformable portion. 11. The magnetic recorder as set forth in
any of Clains 2 to 10, wherein said magneti c head conprises at |east a
magnet or esi stance effect reproduction elenment for carrying out a
reproduction of information froma recording medium 12. The magnetic
recorder as set forth in any of Clains 2 to 11, wherein said sliding part
conprises a plurality of sliding surfaces.

FIG. 11




13. . A magnetic recorder conprising a magnetic head and a head support
arm for supporting the magnetic head so as to generate an urging |load onto
t he recordi ng medi um wherein the head support arm conprises a second rigid
portion, a second deformable portion connected to an upstream portion of
the second rigid portion in the novirdg2diféttion of a recording medium a
first rigid portion connected to an opposite side of the second deformble
portion to the second rigid portion and a first defornable portion
connected to an opposite side of the first rigid portion to the second

def ormabl e portion, said second rigid portion conprises a sliding part

equi pped with said nmagnetic head and sliding on the recording nedium and a
support portion rotatably supporting the sliding part around an axis
parallel to the noving direction of thEIrGor.flgg medium said first and
second defornmable portions and a part id pport portion are conposed
of wiring to said magnetic head to be provided on said head support arm
said head support arm said magnetic head and said wiring are forned in the
| ami nate process ¢ athtn f1Fm—and_1Ln the ges at-e-—0 he— ecPx di ng
medi um
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the upstreamend of said sliding part in the noving direction of the
recordi ng mediumis provided downstream of an intersection of an extension
of the Iine connecting said first and second deformabl e portions and said
recording nmediumin the noving directionapérriabe recordi ng nedi um -

- 14.
nat ur al

The magnetic recorder as set™forth in Claim1, wherein the

frequency of a head support n#SHNERISRECERDERI sing the bl ock and a

rigid support for supporting the block in the noving direction of a

recordi ng nedi umis sefcaprnwtidei ghbighhgnr2l@kkle]l5Shigh-densheymigngei-c
as set forth in any of Clains 2 to 13, wherein the natural

recor der

36

frequency of C8RRrEisyppesrekegddasim knithbynpvengntingcthenoofuarescer dEng
nediumis set at not higher than 200Hz.

instable vibrations or local stress due to falling forward
of a slider under action of a frictional force on the
slider through sliding over a recording medium and
actualizing a stable posture of the slider and a stable
contact with the disk. For this purpose, the head support
arm 10 comprises a second rigid portion 15 to which the
slider 20 is attached, and a second deformable peortion 14,
a first rigid portion 13, a first deformable portion 12 and
an attachment portion 11 to the guide arm connected in
order upstream of the second rigid portion 15 in the moving
direction of a recording medium. In a state of a predeter-
mined urging load imposed on the slider, an intersection of
an extension of a virtual line connecting the first
deformable portion and the second deformable portion and
the recording medium surface lies upstream of a sliding
point of the slider over the recording medium in the moving
direction of the recording medium. Under action of a
frictional force, the second deformable portion 14 is
displaced in the departing direction from the disk while
the head support arm is stretched in the sliding direction
as a whole, and the whole arm also is displaced in the
departing direction from the disk. The urging load is
reduced and the slider sliding part on the inflow side is
displaced in the departing direction from the disk, so that

falling forward does not take place.

(Figure 1)



