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description MAGNETI C RECORDI NG APPARATUS

TECHNI CALWO ¢alde174 The present invention-rel ates g®©r/ipposagserent
in the connection structure of a carriage armand a load armin a
magneti c recordi ng apparat us. BACKGROUND ART

In magnetic recordi ng apparatus, there has been a demand to reduce the
overall size of the apparatus. Ang, jJ..Qr to reduce the size of the
apparatus, the spacing between thgié&nrgipg%oonri ng magneti c di scs nust be
reduced. . A t YMAGNETIO IRBCORDINGH ARPARATMUSI ¢ di sc device of the
configuration of a arm5 and a | oad beam 6 which is a type of t he
magneti c recordi ng appar at us ‘WasTEUBMICAID FIELD 9 which is

The present invention relates to improvement in the
connection étructure of a carriage arm and a load arm in a
magnetic recording apparatus.

BACKGROUND ART

In magnetic recording apparatus, there has been a
demand to reduce the overall size of the apparatus. And inorder
to reduce the size of the apparatus, the spacing between the
neighboring magnetic discs must be reduced.

A typical prior art of a magnetic disc device of the
configuration of a arm 5 and a load beam 6 which is a type of
the magnetic recording apparatus was shown in FIG. 9 which is
an exploded perspective assembiy view. Refer:r:ing to FIG. 9, the
load beam 6 has a magnetic head 4 on oné end portion, and has
an opening 6A at fhe other er;d portion. A boss 11A of a base
plate 11 made of stainless steel is inserted in the opening 6A,
and the base plate 11 is £fixed to the load beam 6 by spot welding.
The spot welding is applied to positions marked with letter P,
for example. The height of the boss 1lA is larger than the
thickness of the load beam 6. An opening 5A having an inner
diameter slightly larger than the outer diameter of the boss
11A is formed at an end portion of the arm 5 made of aluminum.
When the load beam 6 is connected to the arm 5, the boss 1llA

of the base plate 11 is inserted in the opening 52 of the arm



an expl oded perspective assenbl y view Referring to FIG 9, the | oad

beam 6 has a nagnetic head 4 on one end portion, and has an openi ng 6A

at the otvgg.r FPijportion. A boss 11A of a base plate 11 _nmde of

stai nl ess" @& 7#s inserted in the openi ng 6A, and t he BS?@PW@?{? 11 is -
fixed to the | oad beam 6 by spot wel di ng. The spot welding is applied to
positions marked with letter P. for exanple. The height of the boss 11A
is larger than the t hi ckness of the,l oad beam 6. An opening 5A having an .
i nner dianeter slightly larger than"the outer dianeter of the boss

11A is forged gibsatuehd1p0rd seBeibdiNe1 6HRV HPda HimeldtTh R¥ger thafhen the

| oad beam 6 is connected to the arm5, the boss 11A of the base plate 11

i's inserteghtnopditiPanig@5Anef bé$® AAN s moved through the opening
11B. Consequently, the boss 11A expands outward and contacts
closely to the inner wall of the opening 5A, and thereby the
load beam 6 is fikedly mounted on the arm 5.

With the miniaturization of the magnetic disc device
having plural magnetic discs, the spacing between neighboring
magnetic discs is required to be narrowed.

A prior art to narrow the spacing between the
neighboring magnetic discs is shown in the Japanese published
an examined patent application Hei 2-294977. According to the
prior art, plural recesses are formed on a boss of a base attached
to a head suspension in a manner that hill portions (11, 12,
13) and valley portions are alternately arranged on the boss.
When two head suspensions are mounted on an upper side and a
lower side of an actuator, respectively, both the bosses are
coupled with each other in a manner that the hill portions of
the boss of an upper base are inserted into the valley portions
of a lowexr base.

Another prior art is disclosed in the United States
patent No. 5,172,286. According to the brior art, two load beams
are mounted on an upper side and a lower side of an arm through
bosses of respective base plates of two load beams. The outer
diameter of the boss of the upper load beam is made slightly

larger than the inner diameter of the boss of the lower load



-2- 5. Subsequently, a steel ball 10 having a dianeter |larger than the
opening 11B of the boss 11A is noved through the opening 11B.
Consequenwiomo/4simd boss 11A expands outward and contacts clreIeiPgo/00805 he
i nner wall of the opening 5A, and thereby the |oad beam6 is fixedly
mounted on the arm 5. Wth the mniaturization of the magnetic
di sc device having plural magnetic discs, the spacing between nei ghbori ng
magnetic discs is required to be narroged. ' A prior art to narrow
t he spaci ng between the neighboring nmagnetic discs is shown in the
Japanese pbbkkmsherhe bossxafrithedupperlbadppéant disi presip+ £ 2et30U9nto e or di ng
to the prior art, plural recesses are fornmed on a boss of a base attached
to’a head sggpeosi tite i YowerTdiomdr belyal thételpprddcmsingl twoll2oad 1Bgamsd
vall ey portions are alternately arranged on the boss. Wen tw head
suspensi ongoatReN@tiit ed on an upper side and a
In these above-mentioned three prior arts, the head

suspensions or the load beams are mounted on the actuator or

the arm by using an intermediate matter such as base plate having

the boss. The base plate must be thicker than the load beam,

because the base plate requires a mechanical strength. The use

of the thick base plate restricts to narrow the spacing between

the neighboring magnetic discs. Since the locad beams are

connected to the arm with the base plates, a fabrication cost

increases due to increase of an element cost for the base plate

and an assembly cost for mounting the base plate on the load

beam.

DISCLOSURE OF INVENTION
A magnetic recording apparatus of the present

inventiqn comprises: a carriage arm having a mounting opening

at an end portion and connected at the other end to a driving

unit for positioning the carriage arm on a magnetic disc, and

a load arm having a magnetic head at one end portion and having

at the other end portion a joining part to be fixedly mounted

in the mounting opening of the carriage arm. . The joining part

includes a raised portion having a smaller dimension than the

dimension of the mounting opening and protruding to the carriage

arm.



| ower side of an actuator, respectively, both the bosses are coupled with

each other in a manner that the hill portions of the boss of an upper base
are inser i the valley portions of a | ower base. ot her
pri or arﬁ’?’iﬂ{#@’& osed in the United States patent No. 5, fFE{Jﬁg%‘_m@

According to the prior art, two | oad beans are nounted on an upper side
and a |l ower side of an armthrough bosses of respective base plates of two
| oad beanms. The outer dianeter of the poss of the upper |oad beamis nade
slightly larger than the inner diameter of the boss of the |ower |oad

-3- beam The boss Gihdr&ndPRalsk@agoPeron i £ MRS tddd tath L8t préde-
fitted into the mounting opening of the carriage arm, the raised
portion is flared so as to conform to the inner wall of the
mounting opening and is pressed on the inner wall. The raised
portion deforms the inner wall with plastic deformation of the
inner wall and bites into the inner wall. Consequently the
raised portion is fixed in the mounting opening, and the lbad
arm is fixedly mounted on the carriage arm.

A magnetic recording'-apparatus of another aspect of
the present invention comprises: an oblong carriage arm havihg
a polygonal opening at an end portion and connected at the other
end to a driving unit for positioning the carriage arm on a
magnetic disc, and a load arm having a magnetic head at one end
portion and a joining part to be fixedly mounted in the mounting
opening of the carriage arm at the other end portion. The
joining part includes a polygon_al raised portion having a
smaller dimension fhan the dimension of the mounting opening
and has a protrusion toward the carriage arm.

When the polygonal raised portion of the load arm is
press-f£fitted into the polygonal mounting opening of the carriage
arm, the raised portion is flared. Then the flared portion fits
the inner wall of the mounting opening pressing the inner wall.
The raised portion deforms the inner wall with the plasticity
of the latter and bites into the inner wall. Consegquently the

raised portion is fixed in the mounting opening, and the load



boss of the lower |ord beam thereby securing two |l oad beans to the arm
In these above-nentioned three prior arts, the head suspensions or the

| oad beanmwosoostsmmaunt ed on the actuator or the arm by usi n@cCarrpeeesoesiedi at e
matter such as base plate having the boss. The base plate nmust be thicker
than the | oad beam because the base plate requires a nechani cal strength.
The use of the thick base plate restricts to narrow the spaci ng between

t he nei ghboring magnetic discs. Since-t®e-load beans are connected to the

armwi th the base pl ates, a fahrication cost in d to i f
an el eront | G5B LS SLAEALYIRAUBtALPE the fatpiage AT, SEATe He RORREITS ¢ he
b | at the load ..b DI SCLOSURE . OF | NVENTI ON
raanel ¢ PREBLASIRAG F58 SAbEeRPATHIo BTEROLTIRARL T SRR GFo Lo

carriage arm having a npunting openin at an end portion and connected at
t he ot %er ep&tygeggapev}qﬁji azgn d c lage arm is ppreventead.

Fabrication method of the magnetic recording
apparatus in the present invention comprises the steps of:
forming a mounting opening at one end portion of a carriage arm
which is connected at the other end to a driving unit for
lpositioning the carriage arm on a magnetic disc, forming a raised
portion having a smaller dimension than the mounting opening
and protruding tp the carriage arm at one end portion of a load
arm having a magnetic head at another end portion, combining
the load arm with the carriage arm so as to align the respective :
centers of the raised portion and the mounting opening, and
press-fitting the raised portion into the mounting opening by
the insertion of a press-£fit tool into the mounting opening so
that raised portion plastic-deforms the inner wall of the
mounting opening and bites into the inxier wall.

The raised portion is fixedly mounted in the mounting
opening by only the insertion of the press-fit tool. Assembly
process is simplified and an assembly cost is reduced.

BRIEF DESCRIPTON OF DRAWINGS

FIG. 1 is a perspective view of a magnetic recording
apparatus that is common in alJ. embodiments of the present
invention.

FIG. 2 is a perspective view of a load arm mounted



unit for positioning the carriage armon a magnetic disc, and a load arm
havi ng a nagnetic head at one end portion and having at the other end

portion aw.kﬂ)ioﬂ.hﬂg part to be fixedly mounted in the nmount,pg,e rg of
the carriage arm. The joining part includes a raised portion having a

smal | er dinmension than the dinension of the nounting opening and
protruding to the carriage arm -4-,
When the raised portion of the load a*rmis press-. fitted into the nmounting -
opening of the carriage arm the raised portion is flared so as to conform
to the innen AFarTdRIeRIM A dhEI Tt spbafinenkdn thepresentdavensirnner

wal | . The raised
FIG. 3A is an exploded perspective assembly view

showing a mounting position of the carriage arm and load arm
of the first embodiment in the present invention.

FIG. 3B is a perspective view showing another example
of the load arm.

FIG. 4Ais anenlarged sectional viewof an"end portion
of the load arm of t_he. first embodiment in the present invention.

FIG 4B is an enlarged sectional view of the carriage
arm and the load arm prior to assembling them of the first
embodiment in the present invention.

FIG. 5A is an enlarged sectiqnal view of the carriage
arm and the load arm including jigs at an assembly step of the
first embodiment in the present invention.

FIG. 5B and FIG. 5C are perspective views of other
examples of a press-fit tool.

FIG. 6A and FIG. 6B are enlarged sectional views of
assemblies of the carriage arm and load axrm of the first
embodiment in the present invention.

FIG. 7A is an exploded perspective assembly view of
a carriage arm and a 1load arm of a second embodiment in the present
invention.

FIG. 7B is a perspective view of a press-bit tool which
is used for the second embodiment shown in FIG. 7A.

FIG. 8 is a perspective view of a carriage arm and



portion defornms the inner wall with plastic deformation of the inner wall

and bites into the inner wall. Consequently the raised portionis fixed in
t he nount WQ0aseTd ng, and the load armis fixedly nount ed pefi/irb&odsas ri age
arm A magnetic recordi ng apparatus of another aspect of the

present invention conprises: an oblong carriage armhaving a pol ygonal
openi ng at an end portion and connected at the other end to a driving unit
for positioning the carriage armon a ‘nagnetic disc, and a | oad arm havi ng

a magneti c haaydaabrANSs e deh 130 %En%?dfa_ﬂgnﬁ iR Phd HPeddnt 8&%é§dl y.

nounted in the mounting opening o ne carriage ‘armat the end

portion. The joini n@r@arbiéﬂalﬂgfé%écf;&%ﬁ%@%‘sﬁ Vg Y bR SAMJY 2

smal | er di nension than the di nensi oh o e nounting opening and has a

prot rusi on feqwaadof h&é?%_rafriﬁgggss_ and the 18af1hé(§§z§gafﬁ q%ep?ﬁgg%% .gai sed

portion of the load armis p I nt ygonaf “fou
opening of the carri g8t MODE OF CARRYING OUT THE INVENTION

Preferred embodiments of the present invention are

described with reference to FIG. 1 to FIG. 8.
[First embodiment]

FIG. 1 is a perspective view showing relevant part
of a magnetic disc device 1, which is a type of a magnetic
recording apparatus, commen in all mbodﬁents of the present
invention. Referring to FIG. 1, the magnetic disc device 1
comprises plural magnetic discs 2, a disc clamp 3 for holding
the magnetic discs 2 and a spindle motor (not shown) for rotating
the magnetic discs 2, which is omitted f_rom- drawing in the figure.
A magnetic head 4 is supported by a load arm 16, and records
information to and reproduces the information from the magnetic
disc 2. The load arm 16 is fixedly mounted on a carriage arm
15. The carriage arm 15 is connected to a carriage slock 7A
including a voice coil motor 7.

FIG. 2 is a perspective view of the carriage arm 15
and the load arm 16 mounted on the forward end thereof in a first
embodiment of the present invention. The carriage arm 15 ismade
of aluminum such as of material humber A5052 ‘and the load arm
16 is made of stainless steel such as of material number SUS304H.

The detailed structures of the load arm 16 and the



arm the raised portion is flared. Then the flared portion fits
wal | of the nounting opening pressing the inner wall.

deforns the inn

openi ng,

carriage armis prevented.

nsequently the raised portion is fixed

recordi ng capphage lexm A5tdwe geeceilbed nuidin refievenpe itoeEIGhSAstopBLIGH !
formng a nounting opening at one end portion of a carriage arm

6B.

FIG. 3A is an exploded perspective assembly view
showing the forward end portion of the carriage arm 15 and the
load arm 16 to be mounted on the carriage arm 15. The load arm
16 comprises a spring portion 8 and a base portion 9. The base
portion 9 includes an opening such as a circular opening 9A.

A raised portion 9B is formed coaxial with the opening 9A so

as to surround the opening 92 and protrude toward the carriage .

arm 15. The part around the raised portion is shown in enlarged
sectional views FIG. 4A and FIG. 4B of the base portion 9. A
joining portion is formed of the opening 9A and the raised portion
9B. Known coining process can be used to.form the raised portion
9B.

FIG. 3B is a perspective view of another example of
a load arm 26. As shown in FIG. 3B, plural raised portions 39B
are formed on a circle (in FIG. 3B, for example, three raised
portions are formed in FIG. 3B).

FIG. 4B is a sectional view illustrating a state
preceding the assemblage of the load arm 16 and the carriage
arm 15 at which the center of the opening 9A is placed in
concentric relation with the center of the mounting opening 5A.
As shown in the figure, the diameter D2 of the raised portion
9B of the load arm 9 is made slightly smaller than the diameter

D1 of the mounting opening 5A of the carriage arm 5.

t he inner
The raised portion

wall with the plasticity of the latter :Iﬁd.nt/ into
the i nnerwwaw"gle’réo ?12{1/ e @got?nti ng

and the | oad -5- armis
fixedly nounted on the carriage arm Since the nounting
rai sed portion are polygonal, mnmutual -rgtation between the |oad arm and
Fabricati on nethod of the nagnetic

openi ng and the



which is connected at the other end to a driving unit for positioning the
carriage armon a magnetic disc, formng a raised portion having a smaller
di mensi onwdesMsite nounting opening and protrudi ng to the RCHIN08/GeBOar m at
one end portion of a |load arm having a nmagnetic head at anot her end
portion, conbining the load armw th the carriage armso as to align the
respective centers of the raised por;i%n_and t he nmounting openi ng, and
press-fitting the raised portion into the nounting opening by the

insertion of a press-patticiflar RihehBEoABUSE | PELSPEIE Ty dreaks! ai sed
portion plastic-defornms the inner wall of the nounting opening and bites

into the inpg{i e - The raised portion is fixedly nounted in
the nounting opening by only the insertion of the press-fit tool. Assenbly

process is sinplified:QP0dsodnmaASTel! ¥sC9S65i dim) educed.
BRI EF DESCRI PTON OF DRAW NGS FIG 1 is a perspective view of a

magnetic recording apparditetdidbp $sCOPMBBmwhamd! enbodi ments of the
present

the diameter D3 of the opening 9A is 1.53 mm.

The board-thickness t of the base portion 9 is 0.064
mm and the height H of the top face of the raised portion 9B
protruding over the face of the base portion 9 .is 0.03 mm. The.
height H is preferably about one half of the board-thickness B
t in order to prevent the base portion 9 from breakage in the
coining process. The mounting opening 5A of the carriage arm
15 is chamfered sc as to form a chamfer 5B of about 2.10 mm in
diameter.

A process for assembling the load arm 16 to the
carriage arm 15 is described with reference to FIG. 4B and FIG.
S5A. A sectional view of FIG. 5A shows the state that the carriage
arm 15 and the load arm 16 are mounted on respective jigs 15A
and 15B. The jig 15A includes a mechanism for positioning the
carriage arm 15, and the jig 158 includes a mechanism for
positioning the load arm 16. These mechanisms are well known
to one with ordinary skill in'thg art, and theréfo;e omitted
from drawings. The jigs 15A and 15B clamp the carriage arm 15
and the load arm 16 with a pressure aligning both axes of the
mounting opening 5A and the opening Sa to.coaxial relation.

Subsequently, a steel ball 10 having a higher hardness than the



I nventi on.
-6- on a carriage armof a first enbodinent in the present invention.

FIG 2 is a perspective view of a |oad arm nount ed

FIG 3A | | oded perspective assenbly view show ng

position o?ﬂé}#?ﬂc)arri age armand |oad arm of the first emkbﬂl n the
present invention. FIG 3B is a perspective view show ng

anot her exanple of the |load arm FIG 4A is an enlarged
sectional view of an end portion of filbe-load armof the first embodinent

in the present invention. FIG 4B is an enl arged secti onal

of the Carsﬁqlggess steel of the load arm 16 is moved to pass through the

mounting opening 5A .and the opening 9A in the direction shown
by an arrow A. The steel ball 10 serves as a press-fit tool.
The outer diameter of the steel ball 10 is designed to be smaller
than the diameter D1 (see FIG. 4B) of the mounting opening 5A
and larger than the amount d which is given as the difference
between the diameter D1 and twice the board thickness t of the
load arm 16, (d=D1-2d). In the above-mentioned particular
example of dimensions, the outer diameter of the steel ball is
2.00 mmn. A circular region surrounding the raised portion 9B
is bent so as to conform to the chamfer 5B. And the raised portion
9B becomes flared, thereby to tightly contact to and is pressed
onto the inner wall of the mounting opening 5A as a result of
the passage of the steel ball 10 through the opening 9B and the
mounting opening S5A.

As shown in FIG. 5B, a different type press-fit tool
20 of a steel rod having a hemispherical top 21 may be used as
an alternative tool to the steel ball 10.

' Figs. 6A and 6B are enlarged sectional views of an
adjacent part of the mounting opening 5A of the carriage arm
15 after the passage of the steel ball 10. Since the carriage
arm 15 is made of alum1m1m and the load arm 16 (shown in FIG.
2 and 32) is made of stainless steel, the load arm 16 is harder
than the carriage arm 15. As shown in FIG; 6B of an enlarged

sectional view of a region K in PIG. 62, the flared raised portion

Vi ew



armand the load armprior to assenbling themof the first enbodinment in

the present invention. FIG 5A is an enlarged sectional view of
the carriwgougi7s) and the load armincluding jigs at an asgefliposesbdP of
the first enbodinent in the present invention. FIG 5B and FIG

5C are perspective views of other exanples of a press-fit tool.
FIG. 6A and FIG 6B are enlarged sectional views of assenblies of the
carriage armand |load armof the firstllenbodi ment in the present

Vet Fon op iin v e ihe HLaHE A RAR TR AT B e ©

SO0 corrngp oRm L S R RS o s SRR nd 0L,

8 is a per Ssl%eece igaell\./ il%st:{ghatfyagﬁéﬁgg-baarcrﬂsaQg the original shape after
passage of the steel ball 10, the load arm 16 can be firmly mounted
to the carriage arm 15 at the mounting opening 5A, because the
raised portion 9B bites into the inner wall of the mounting
opening 5A.

FIG. 5C is a perspective view of a press-fit tool 23

in a modified example. The i:od-shaped_ press-fit tool 23
includes a spherical top 24 and at least one proje-ction 25 formed
on the side face. As shown in FIG. 5, the carriage arm 15 and
the load arm 16 are clamped between the jigs 15A and 15B. When
the press-fit tool 23 is moved through the opening 9A and the
mounting opening S5A, a part of the raised portion 9B is pushed
strong into the inner wall of the mounting opening S5A by the
projection 25 of the press-fit tool 23. Consequently, the part
of the raised portion 9A pushed by the projection 25 bites deep
into the inner wall of the mounting opening 5A in comparison
with the other part of the raised portion 9B. The part of the
raised portion 9B which bites deep into the inner wall of the
mounting opening 5A functions as a member to prevent mutual
rotation between the carriage arm 15 and the load arm 16.
Consequently, reliability.of the connection between the
carriage arm 15 and the load arm 16 is further improved.

If the steel ball 10 is moved through the opening 94



-7- aload armof a third enbodi nent in the present invention.
FIG 9 is a perspective view show ng the connecting nethod of the carriage

arm and tﬂ@é&@ garm in the prior art. BEST N%Eﬂfoo Yl NG

OUT THE | Preferred enbodi nents of the presen
invention are described wth reference to FIG 1 to FIG 8.
[ First enbodi nment] FIG 1 is a perspective view show ng .
rel evant part of a nmagnetic disc dewide 3, which is a type of a nmagnetic
recordi ng apparatus, comon in all enbodinments of the present invention.
Ref erring tand-|tbe mounkingeeprRRing §dswighongeclamping rihredagd pam dfignetic
discs 2, a disc clanp 3 for holding ° '

and the carriage arm 15 with the jigs 15A and 15B, a region around

and adjacent to the raised portion 9B is bent and dragged into

the mounting opening 5A due to plastic-deformation. Asaresult,

the.base portion 9 is liable to occur undesirable deformation.

The jigs 152 and 15B clamp the region of the base portion 9 at

slightly larger circular part than the mounting opening 5A

having the diameter D1. Since the part clamped bf the jigs 15a

and 15B is protected from the undesirable deformation, the load

arm 16 can be mounted without deformation on the carriage arm

15.

[Second embodiment]
The shapes of the mounfing_ opening 5A of the

carriage arm 15 and the raised portion 9B of the load arm 16

shown in FIG. 3A are not limited to circles. The mounting

opening SA_ and the raised portion 9B may be a polygon such as

a square or a hexagon. FIG. 7A is aperspective viewof a carriage

arm 35 and a load arm 36 of a second embodiment in the present

invention. 1In FIG. 7A, the carriage arm 35 includes a hexagonal

mounting opening 35A, and the load arm 36 includes a hexagonal

raised portion 39B having a hexagonal dpening 38A.

In this second embodiment, as shown in FIG. 7B, a
rod-shaped press-£fit tool' 27 with a hexagonal cross-secfion is

used to press-fit the raised potion 39B into the mounting opening

35A. Consequently, the hexagonal raised portion 39B bites inte



the magnetic discs 2 and a spindle notor (not shown) for rotating the
magnetic discs 2, which is omtted fromdrawing in the figure. A nmagnetic
head 4 i SNQ@p##74ed by a | oad arm 16, and records i nfor nePCDHPA0HONSd
reproduces the information fromthe nagnetic disc 2. The load arm 16 is
fixedly nounted on a carriage arm 15. The carriage arm 15 is connected to
a carriage block 7A including a voice_coil -notor 7. FIG 2 is a
perspective view of the carriage ar m-183 and the 1 oad arm 16 mounted on the

970 5k s 4l HERIROAE ol I RRRRE TS0 B0,
oG * B Sxha e St AOLESE o 6L HSLAER 8y T e o WERY!

mounting opening 35A and the raised portion 39B are hexagonal,
reliable f£irm fixing to prevent- undesirable mutual (relative)
rotation between the load arm 36 and the carriage arm 35.

The mounting opening 52 and the raised portion 9B may
even be oval. The oval raised portion is press-fitted into the
oval mounting opening by using a press-£fit tool having an oval
-cross—sect;on. According to such embodiment, since the
mounting opening and the raised portion are oval, a £firm mutual
(relative) rotation-prevention effect is achieved.

{Third embodiment]

FIG. 8 is a perspective view of a load arm 46 of a
third embodiment in the present invention. The carriage arm 15
is the same as that shown in FIG. 3A. The load arml46 includes
a raised portion 492 at a base portion 49._ The raised portiocn
492 comprises at least one (three in this example) side
protrusions 49B in the raised portion which is protruded from
the circular raised portion 49a to the circumferential direction.
When the raised portion 49A including the side protrusions 49B
is press-fitted intc the mounting _opening 5A in a manner shown
in FIG. 5A, the raised portions 49A and 49B bite into the inner
wall of the mounting opening SA, and the load arm 46 is fi;mly
fixed on the carriage arm 15. The side protfusions 49B bite more

deeply into the inner wall of the mounting opening 5A in



-8- carriage arm 15 are described with reference to FIG 3Ato FIG 6B.
FIG 3A is an expl oded perspective assenbly view 'show ng the forward end

portion %B&)@Gﬁ”' age arm 15 and the load arm 16 to be nggﬂ(aﬁg t he’

carriage arm The load arm 16 conprises a spring portion base
portion 9. The base portion 9 includes an opening such as a circular
opening 9A. A raised portion 9B is forned coaxial with the opening 9A so
as to surround the opening 9A and profygude toward the carriage arm 15. The .
part around the raised portion is shown in enlarged sectional views FIG
4A and F| Gomghrisarhelthdhepaisedpértion Al nithe widé peotrasionsagsof t he
openi ng-9A and the raised port-ion 9B. Known coining process can be used
to formtHeaving dd tent deeplPBnto the inner wall have the function to

prevent mutual (relative) rotation between the load arm and the

carriage arm.

INDUSTRIAL APPLICABILITY
According to the present invention, the conventional

base plate is not used to connect a load arm to a cérriage arm.

Therefore, a space corresponding to the thickness of the base

'plate is dispgnsed with. Consequently, each spacing between

neighboring magnetic discs can be narrowed, and have a magnetic

disc device with reduced thickness is obtainable. The number

of elements in the magnetic disc device decreases and a

fabrication cost is also reduced, due to omission of the base

plate.



FIG 3B is a perspective view of another exanple of a |load arm 26. As
shown'in FIG 3B, plural raised portions 39B are forned on a circle (in
FIG 3B, M®ow4satple, three raised portions are formed in PEMGPOGEBDS
FIG 4B is a sectional view'illustrating a state precedi ng t he ass?mﬁ—a

of the load arm 16 and the carriage arm 15 at which th
opening 9A is placed in concentric relation with the c ’ w ﬁ!‘
sed

mount i ng opening 5A. As shown in the ¥3gure, the di ameter cD2Lo
portion 9B of the load arm9 is rrad&@;bjﬁghtly smal l er than the dianeter
D1 of the nounting opening 5A of the age arm 5.

9- Pal’tICl.i| aE\ di nensj ons of _r.el evant arts are as
. magnetic recording apparatus comprising:

a load arm having a magnetic head at one end portion
and a connecting part at the other end,

a carriage arm having a mounting opening at an end
portion for coni:ecting thereat said connecting part of said load
arm, and connected at the other end portion to a driving unit
for driving to position said head on selected part of a data
carrying disc, and

said load arm to be £ixedly mounted to said mounting
opening in relatively rotation prevented manner,

said connecting part including a raised portion
having an opening of smaller dimension than that of said mounting
opening and protruding toward said carriage arm and surrounding
said opening, and said load arm being fikédly mounted on said
carriage arm by plastic-deformation of the inner wall of said
mounting opening by press-fitting said raised portion into said
mounting opening.

2. A magnetic recording apparatus comprising:

a carriage arm having a polyg§na1 mounting opening
for connecting a load arm at an end portion, and connected at
another end to a driving unit for positioning the carriage arm
on a rhagnetic disc, and

said load arm having a magnetic heé.d at one end portion

and having at another end portion a joining part to be fixedly

ﬁ
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fol |l ows: the dianmeter D1 is 2.05 mm t he di ane
is 1.83 mm and the diameter D3 of the opening 9A is 1.53 m
The boar

g{;d@é&y)‘ess t of the base portion 9 is 0.064—mmand the h hei gh

of the top

ce of the raised portion 9B protruding
base portion 9 is 0.03 mnm The height H.is preferabgmgﬁtﬂﬂ !“ aﬂﬁuig

the board-thickness t in order to prevent the base
The nounti rglépeni ng 5A of the carriage arm 15 is,.

in the

coi ni Ng process.

onc

chanfered so as to forma chanfer 5B of about 2.10 nmin dianeter.

A process Bmteds dRpERRG PRRATING oReRing £5 sALd caFFiagr amm soids
described with reference to FIG 4B and FIG 5A_ A sectional view of FIG
5A shows tiRinding: @aghaincheding r3 Redyognml1524radt PeT e %ngaaare

mount ed on respective jigs 15A

smaller dimension than the dimension of said mounting opening
and protruding to said carriage arm, and being fixedly mounted '

on said carriage arm in a manner of plastic deformation of the

. inner wall of said mounting opening by press-fitting said raised

portion into said mounting opening.

3. A magnetic recording apparatus in accordance with
claim 1, wherein |

the hardness of the material of said load armis higher
than the hardness of the material. of said@ carriage arm.

4. A magnetic recording apparatus in accordance with
claim 2,wherein

the hardness of the material of said load arm is higher
tﬁan the hardness of the material of said carriage arm.

5. A magnetic recording apparatus in accordance with
clain 1, wherein

the dimension of said raised portion of said load arm
is smaller than the dimension of said mounting opening, so that
a region surrounding said raised portion is bent so as to conform
to the edge of said mounting opening by press-fitting said raised
portion into said mounting opening and said raised portion
reaches the inner_ wall of said mounting opening.

6. Amagnetic recording apparatué in accordance with

claim 2, wherein S

ect Has Been Replaced THIS SHEET HAS BEEN
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and 15B. The jig 15A includes a -mechanism for p05|t|on| ng the carriage arm
15, and the jig 15B includes a nech tioning the |l oad arm 16.
These nechemowsm7are wel | known m W ary skil IraTiPOD/@080sSt, and
therefore omtted from draw ngs. gs A5A& arld 15B clanp the carriage
arm 15 and the load arm16 with a pressure aligning both axes of the

nmounti ng opening SA and the opening 9A to coaxial relation. Subsequently,
a steel ball 10 having a higher hardn‘eéb"t‘han t he

mount i ng openi ng. SA aTie HEBAT G SALLFHELPYECtPE PRGBS ar ow
A The st eel:i.sbs?nlxaller %gr ve aimegsf x? offl éa:[& Olounting opening, so that

a region surrounding said raised portion is bent so as to conform
to the edge of said moﬁnting opening by press-£fitting said raised
portion into said mounting opening and said raised portion
reaches the inner wall of said mqunting opening.

7. A magnetic recording apparatus in accordance with
claim 1, wherein

the height of the raised porticn of said load arm is
selected to a predétermined value so as to bite into the inner
wall of the mounting opening of said carriage arm by press-
fitting.

8. A magnetic recording apparatus in accordance with
claim 2, wherein

the height of the raised portion of said load arm is
selected to a predetermined value so as to bite into the inner
wall of the mounting opening of sald carriage arm by press-
£itting.

9. A magnetic recording apparatus in accordance with
claim .7. wherein

the height of the raised portion of said load arm is
equal to the thickness of the load arm and below.

10. Amagnetic recording apparatus in accordance with
claim 8, wherein |

the height of the raised portion of said load arm is
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The outer dianeter of the steel ball 10 is designed to be snmaller than the
di anmeter Dl (see FIG 4B) of the nounting open”g_SA,_andA—a%gef—t han the
amount d wydelksi3 9i ven as the difference between the dianeter

twi ce the board thickness t of the |oad arm 16, “ Ilm mumlm“
above-mentioned particular exanple of dinmensi or{ " met er of
the steel ball is 2.00 mm A circular region surtodnding" t e rai sed
portion 9B isbentso astoconforntothech&nter5B. Andt herai sedportion 9B
beconmes flared, thereby to tightly contact to and is pressed onto the

i nner wal | esuahdonthet thECkRRSH RF SRheadoads axml andfbelgme- passage of the
steel ball 10 through the opening 9B and the nounting openi ng 5A

As shown in FIG 5B, dl dhmegpreficTpsergingapparatys|in agcordanes wbthr od
havi ng a hemni spherical top 21 may be used as an alternative tool to the

steel ball cl@im 1, whereinFjgs. 6A and 6B are enlarged sectional views of

an adjacent part of the nounting opening 5A of the carriage arm
the raised portion of said load arm has an opening

smaller than the dimension of said raised portion to guide a
press-£fit tool.

12. Amagnetic recording apparatus in accordance with
claim 2, wherein

the raised portion of said load arm has an opening
smaller than the dimension of said raised portion to guide a
press-fit tool.

13. Amagnetic recording apparatus in accordance with
claim 1, wherein

said mounting opening and said raised portion are
circular.

14. Amagnetic recording apparatus in accordance with
claim 2, wherein

said mounting opening and said raised portion are
circular.

15. Amagnetic recording apparatus in accordance with
claim 1, wherein

said mounting opening and said raised portion are

oval.
16. Amagnetic recording apparatus in accordance with
claim 2, wherein I —
This Sheet 4
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15 after the passage of the steel ball 10. Since the carriage arm115 is
made of alum numand the load arm 16 (shown in FIG 2 and 3A) is nade of

st ai nl esswa 80248174 he | oad arm 16 i s harder

t han W‘&PM‘T@ As

shown in FIG 6B of an enlarged sectional viewof a region ﬂlfl G 6A

E)lh'?efsl ?L?grﬁkze?gggl 3/2I | of the nounting openi ngm“m“‘“m““m

age arm

15. Although the raised portion 9B fI'aF-gd by the s*teél ball 1o sllghtly

spring-backs to the ori.gj nal ha €y aft h t he
| oad arm 16 can- be f i53H % 3 %1‘2%53%’?@(?1‘? unt| ng
openi ng 5A, because the rai s_ed portion 9B b| tes into the inner wall of the

mount i ng

oval.

17. Amagnetic recording apparatus in accordance with
claim 1, wherein

said raised portion partly protrudes outward in the
radial direction.

18. Amagnetic recording apparatus in accordance with
claim 2, wherein

said raised portion partly protrudes outward in the
radial direction.

19. Amagnetic recording apparatus in accordance with
claim 1, wherein |

said mounting opening and said raised portion are
hexagonal.

20. Amagnetic recording apparatﬁs in accordance with
claim 2, wherein

said mounting opening and said raised portion are
hexagonal.

21. Amagnetic recording apparatus in acco;'dance with
claim 1, wherein

said raised portion comprises plural raised portions
formed on a circumference.

22. Amagnetic reco#ding apparatus in accordance with
claim 2, wherein

said raised portion comprises plural raised portions

is Sheet Has Been Replaced
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openi ng 5A. FIG 5Cis a perspective view of a press-fit tool 23
in a nodified exanple. The rod-shaped press-fit tool 23 includes a

spheri calwb®gughsand at | east one projection 25 formed onpdPgprdlobdsl ace.
As shown in FIG 5, the carriage arm 15 and the |oat—armi6—are—clanped

between the jigs 15A and 15B. When the press-fit to noved through
the opening 9A and the nounting opening 5A a part tumw Eﬂﬂﬁ Mtlon
9B is pushed strong into the inner -w0 -of the noun y the
projection 25 of the press-fit tool 23. Consequently, the part of the

rai sed por€pERed On & fF BPELRENBR o] ection 25 bites deep into the inner
wal | of the nounting opening 5A in conparison wth the other part of the
rai sed portion 9B. TR&.pArfakyiqatdon mpsbadpef 13 GROB e qecerddsddeep into
the inner wall of the nounting opening 5A functions as a nmenber to prevent
mut ual ro@@%ﬁt%tmi{sﬁégcgﬁ’lﬁﬁ*‘g@%mﬁ&S and the | oad arm 16.

forming a mounting opening for connecting a load arm
at one end portion of a carriage arm connected at another end
to a driving unit for positioning said carriage arm on amagnetic
disc,

forming a raised porfion having a smaller dimension
than the mounting opening and protruding to the carriage arm
at one end portion of the load arm having a magnetic head at
another end portion,

combining the load arm with the carriage arm so as
to align in coaxial relation of the raised portion and the
mounting opening, and

press-fitting the réised portion into the mounting
opening by the insertion of a press-fit tool into the mounting
opening so that the raised portion deforms due to plastic
deformation so as to conform to the inner wall of the mounting
opening and bites into the inner wall.

24. A fabrication method of the magnétic recording
apparatus in accordance with claim 23, wherein

said fabrication method comprises a step for
inserting a press-fit tool having at least one protrusion on

an outer surface into said mounting opening.
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Consequently, reliability of the connection between the carriage arm 15
and the load arm 16 is further inproved. If the steel ball 10

i s noved ¥A0848H4t he opening 9A PCT/JP00/00805 - 12 -
and the nounting opening 5A wi thout clanping the |load arm 16 and the
carriage arm 15 with the jigs 15AtfapdglSB, a region around and adjacent to
the raised portion 9B is bent and dragged into the nounting openi ng 5A due
to plastic-deformation. Asaresult, the base portion 9 is liable to occur
undesi rabl e deformation. The jigs 15A and 15B clanp the region of the base
portion 9 at stightly larger circular part than the nounting opening 5A
havi ng the dianmeter Dl1. Since the part clanped by the jigs 15A

FIG. 1




and 15B is protected fromthe undesirable deformation, the load arm 16 can
be mounted wi thout deformation on the carriage arm 15.

[ Second i t] The shapes of the nounti i 5A of

t he car??gggug§ﬂ115 and the raised portion 9B of the Ioagﬂg?ﬁ?@@&ﬁghomn in
FIG 3A are not limted to circles. The nounting opening 5A and the raised
portion 9B may be a polygon such ag /agsquare or a hexagon. FIG 7Ais a
perspective view of a carriage arm35 and a |oad arm 36 of a second

enbodi ment in the present invention. In FIG 7A the carriage arm 35

i ncludes a hexagonal nounting opening 35A, and the | oad arm 36 includes a
hexagonal raised portion 39B havi ng a hexagonal opening 39A

In this second enbodi nent, as shown in FIG 7B, a rod-shaped press-fit

tool 27 with a hexagonal cross-section is used to press-fit the raised
potion 39B into the nounting opening 35A. Consequently, the hexagonal

rai sed portion 39B bites into

FIG. 2




- 13 - the inner wall of the hexagonal nounting opening 35A, and the | oad
arm36 is firmy nounted on the carriage arm 35. Since the nounting

openi ng 3¥@ WA81Mhe rai sed portion 39B are hexagonal , rel PEBAVBOOOIROR f i xi ng
to prevent undesirable nmutual (relative) rotation between the |oad arm 36
and the carriage arm 35. @g nmount i ng openi ng 5A and the raised
portion 9B may even be oval. The é% | Traised portion is press-fitted into
the oval nounting opening by using a press-fit tool having an oval
cross-section. According to such enbodi nent, since the nounting opening
and the raised portion are oval, a firmnutual (relative)
rotation-prevention effect is achieved.

FIG. 3A

FIG. 3B




[ Third enbodi nment] FIG 8 is a perspective view of a |load arm
46 of a third enbodinent in the present invention. The carriage arm15 is
the sane g obfagdtig Shown in FIG 3A. The |oad arm 46 i ncl udescy/srobaesdsd
portion 49A at a base portion 49. The raised portion 49A conprises at

| east one (three in this exanple) side protrusions 49B in the raised
portion which is protruded from tge/qgrcul ar raisedportion 49Ato the
circunferential direction. Wen the raised portion 49A including the side
protrusions 49B is press-fitted into the nounting opening 5A in a manner
shown i'n FIG 5A, the raised portions 49A and 49B bite into the inner
wal | of the nounting opening 5A, and the load arm46 is firmy fixed on
the carriage arm 15. The side protrusions 49B bite nore deeply into the

i nner wall of the nmounting opening 5A in

FIG. 4A
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- 14 - conparison with theraisedportion 4A. The side protrusions 49B
having bitten deeply into the inner wall have the function to r event

nut ual (r SVQOPYF4 ot ati on between the | oad arm and the cHGHEIYCOF0%,

| NDUSTRI AL APPLI CABI LI TY According to the present invention, the
conventional base plate is not used to connect a load armto a carri age
arm- Therefore, a space correspond Qo the thickness of the base plate
i s dispensed with. Consequently, each spacing between nei ghboring magnetic
di scs can be narrowed, and have a magnetic disc device with reduced

t hi ckness i s obtai nable. The nunber of elenments in the magnetic disc

devi ce decreases and a fabrication cost is also reduced, due to om ssion

of the base pl ate.FI G. SA

15 | _5A
RN ‘ 1
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- 15 - CLAI M5 1. A magnetic
recordi ng apparatus conpri sing: a |l oad arm having a magnetic
head at ongoeudsipertion and a connecting part at the otherp@ifboomosos

a carriage arm having a nounting opening at an end portion for connecting
thereat said connecting part of said load arm and connected at the other
end portion to a driving unit for driving to position said head on

selected part of a data carrying dbs€, 9and _ said load armto be
fixedly nmounted to said nounting opening in relatively rotation prevented
manner , . said connecting part including a raised portion

FIG. 6A
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havi ng an opening of smaller dinmension than that of said nounting opening
and protruding toward said carriage arm and surroundi ng said opening, and
sai d | oad wone/ksrsg fi xedly nmounted on said carriage arm pCT/3P00/00805

pl astic-deformati on of the inner wall of said nounting opening by
press-fitting said raised portion into said nounting opening.

2. A.magnetic recording apparatus $0 {i Sing: a carriage arm
havi ng a pol ygonal nounting openi ng” f0r connecting a | oad armat an end
portion, and connected at another end to a driving unit for positioning
the carriage arm on a magnetic disc, and said | oad arm having a
magneti c head at one end portion and having at another end portion a

joining part to be fixedl
FI1G. 7A




- 16 - nounted in said nounting opening of said carriage arm said
joining part including a polygonal raised portion having a snaller

di mensi on \ di mensi on of said nounting opening and j to
sai d carrﬂ%§2&§?2§ and being fixedly nounted on said carr?gg@&gyﬂkﬂ% a
manner of plastic deformation of the inner wall of said nmounting opening
by press-fitting said raised portigqéjgto sai d nounting opening.

3. A magnetic recordi ng apparatus i ceordance with claim1, wherein
the hardness of the material of said load armis higher than the hardness
of the material of said carriage arm 4. A magnetic recording
apparatus in accordance with claim2,wherein t he hardness of
the material of said |oad armis higher than the hardness of the materi al
of said carriage arm

FIG. 8
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5. A magnetic recording apparatus in accordance with claiml1, wherein

the di nension of said raised portion of said load arm is snaller than the
di mensi onwad 0048174 nounti ng opening, so that a region surrBGRAPHAPO’L d

rai sed portion is bent so as to conform to the edge of said nounting
openi ng-by press-fitting said raised portion into said nounting opening
and said raised portion reaches t§|e iZiner wall of said nounting opening.
6. A nmagnetic recordi ng apparatus n/a‘icordance with claim2, wherein

- 17 - t he di nension of said raised portion of said | oad arm

F1G. 9




is smaller than the dimension of said nounting opening, so that a region
sur roundi ng said raised portion is bent so as to conform_tothe edge of
sai"dnmount i ngopeni ngbypress-fittingsaidraised portion into sai d mounting-
opening and said raised portlon reaches the inner wal I lmmﬂm)m

Openl ng. 7. A magnetic recording apparatus WM
claim1, wherein t he hei ght 18f ~t he rai sed portfon- off sai oad
armis selected to a predeterm ned value so as to bite into the inner
wal | of the nounting opening of said &&AIMBge arm by press- fitting.

8. A magnetic recording apparatus in accordance with claim2, wherein

t he height of the rai skd dmagretiof recd¢xdinmppamatys cemprising:o a
predeterm ned value so as to bite into the inner wall of the nounting
openi ng of said carri agdcadnaby haviag-a magnetihg.head at one end portion

and a connecting part at the other end,

a E:arriage arm having a mounting opening at an end
portion for connecting thereat said connecting part of said load
arm, and connected at the other end portion to a driving unit
for driviné to position said head on selected part of a data
carrying disc, and |

said load arm to be £ixedly mounted to said mounting
opening in rélatively rotation prevented manner,

said connecting pa.ft including a raised portion
hév_ing an opening of smaller dimension than that 6:E said mounting
opening and protruding toward said carriage arm and surrounding
said opening, and said load arm being fixedly mounted on said
carriage arm by plastic-deformation of the inner wall of said
;nounting opening by préss-fitting said raised portion into said
mounting opening.

2. A magnetic recording apparatus comprising:

a carriage arm having a polygonal mounting opening
for connecting a load arm at an end portion, and connected at
another end to a driving unit for positioning the carriage arm
on a xﬁagnetié disc, and

| said load armhaving a magnetic head at one end portion

and having at another ej ortion a joining part to be fixedly

2ocooS52E 5
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9. A magnetic recordi ng apparatus in accordance wth

the height of the raised portion of said load armis

11. A magnetic recordi ng apparatus in accordance with

18 -

equal to or less than the thickpgss of the |oad arm

the raised pRuinted 9h said hoatk@@ignopening oPesaidy) carriage arm, said

joining part including a polygonal raised portion having a

smaller dimension than the dimension of said mounting opening

and protruding to said carriage arm, and being fixedly mounted

én said carriage arm in a manner of plastic deformation of the
inner wall of said mounting opening by press-fitting said raised
portion into said mounting opening.

3. Amagnetic recoi:ding apparatus in accordance with
claim 1, wherein |

the hardness of the material of said load armis higher
than the hardness of the material of said carriage arm.

4. A magnetic recording apparatus in accordance with
claiﬁ 2 ,wherein

the hardness of the material of said load arm is higher
than the hardness of the material of said carriage arm.

5. A magnetic recording apparatus ifx accordance with
claim 1, wherein

the dimension of said raised portion of said load arm
is smaller than the di;nension of said mounting opening, so that
a region surrounding said raised portion is bent so as to conform
to the edge of said mounting opening by press-fitting séid raised
portion into said ‘mount:i.ng opening and said raised portic-an
reaches the inne;r:_ wall of said mounting opening.

6. A magnetic repo;ding apparatus in accordance with

claim 2, wherein

claim 7, wherein

the thickness of the |oad arm 10. A nagnelmummﬂm“m;ﬁm' than

apparatus in accordance with claima8, wherein ¢ t he height* of
‘the raised portion of said load armis

claim11l, wherein



smal l er than the dinension of said raised portion to guide

S-Ti1t
t ool . 12. A magnetic recordi ng apparatus in accor &m\\
claim2, wherein the raised portion of said \ m
ea

opening smaller than the dinension of said raised porti '
press-fit tool. 13. A magneti% recordi ng apparfatus in
accordance with claim1l, wherein - 17 - said nounti ng openi ng and

said raised portion are_,_ citcul at. . 4. A, netic.r.ecarding
apparatus in accordance D¢ FﬁmeEFﬁ?r?n"f,s%ﬁae?%}ﬁe&Por/%lg%g"tesgéii&o u%ﬂ‘ng
opening and said raised portjon are  circular. A magnetic

) A 15.
recordi ng apg&r SRaLleH thefidepsipn off spAfMmoudng Apening, so that

a region surrounding said raised portion is bent so as to conform
to the edge of saidmounting opening by press-fitting said raised
portion into said mounting opening and said raised portion
reaches the inner wall of said mounting opening.

7. Amagnetic recording apparatus in accordance with
claim 1, wherein

the height of the raised portion of said load am is
selected to a predetermined value so as to bite into the inner
wall of -the mounting opening of said carriage arm by press-
fitting.

8. A magnetic recording apparatus in accordance with
claim 2, wherein

the height of the raised portion of said load arm is
selected to a predetermined value so as to bite into the inner
wall of the mouﬁting opening of sald carriage arm by press-
fitfing.

9. A magnetic recording apparatus in accordance with
claim 7, wherein

the height of the raised portion of said load arm is
equal to or less than the thickness of the load arm.

10. Amagnetic recording apparatus in accordance with
claim 8, wherein

the height of théai%mgg portion of said load arm is

I/ f?‘}(,‘» \m




17. A magnetic recording apparatus in accordance with
said raised portion partly protrudes outward in the radial direction.

19 -
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sai d nmounting opening and said raise re

18. A nmagnetic recording apparatus in adBordance with

equal to or less than the thickness of the load arm.
11. Amagnetic recording apparatus in accordance with

claim 1, wherein

the raised portion of said load arm has an opening

smaller than the dimension of said raised portion to guide a:

press-£it tool.

12. Amagnetic recording apparatus in accordance with
claim 2, wherein.

the raised portion of said load arm has an opening
smaller than the dimension of said raised portion to guide a

press-fit tool.

13. Amagnetic recording apparatus in accordance with

" claim 1, wherein

said mounting opening and said raised portion are

circular.

14. Amagnetic recording apparatus in accordance with

claim 2, wherein

said mounting opening and said raised portion are

circular.

15. Amagnetic recording apparatus in accordance with
claim 1, wherein

said mounting opening and said raised portion are
oval.

16. Amagnetic recording apparatus in accorc}ance with

claim 2, wherein

oval .

cIa|n11 wher ei n
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claim 2, wher ei n said raised portion partly protrudes outward

in the radial direction. 19. A magnetic recording apparatus in
agcordance with claim1, wherein sai d nmounting openi ng and
said raised portion are hexagonal. 20. A nﬁmmmmmﬂﬂgl
apparatus in accordance with claim2, wherein m
opening and said raised portion are bexggonal. “ 2t nﬁgn@tlc
recording apparatus in accordance with claim1, wherein sai d

raised portion conpri sfidmeualting spehney tamhsaitiorakdednperitionc arkeer ence.
22. A magnetic recordi ng apparatus in accordance-with claim2, wherein

oval.

17. Amagnetic recording apparatus in accordance with

claim 1, wherein

said raised portion partly protrudes outward in the

radial direction.

18. Amagnetic recording apparatus in accordance with

claim 2, wherein

>

said raised portion partly protrudes outward in the

radial direction.

19. Amagnetic recording apparatus in accordance with

claim 1, wherein

said mounting opening and said raised portion are

-

hexagonal.
20. Amagnetic recording apparatus in accordance with

.claim 2, wherein

said mounting opening and said raised portion.are

-

hexagonal.

21. Amagnetic recording apparatus in accordance with

claim 1, wherein

said raised portion comprises plural raised portions

formed on a circumference,

22. Amagnetic recording apparatus in accordance with

claim 2, wherein

said raised portion com ses plural raised portions
RER F:N '
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e
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said raised po}tion conpri'ses plural raised portions
- 20 - forned on a circunference. 23. A fabr ”I’Zl thod of

a-fragnetic recording apparatus conprising the steps. of: J ’g
forn1ng a nounting opening for connecting a | oad arm at dhec ”MLf

a carriage armconnected at another end to a driving unit for positi‘oni*ng
said carriage armon a nmagnetic discy 20 - formng a raised portion
having a smal |l er dinmension than the nounting opening and protruding to the
carri age ar mormedonn én@iﬁﬁﬁmeﬁ¢n§B-the | oad arm having a magnetic head at

23. A fabrication method of a magnetic recording
épparatus comprising the steps of:

forming a xriounting opening for connecting a load arm
at one end portion of a carriage arm connected at another end

to a driving unit for positioning said carriage arm on amagnetic

disc,

forming a raised portion having a smaller dimension

S

than the mounting opening and protruding to the carriage arm

at one end portion of the load arm having a magnetic head at

another end portion,

combining the load arm with the carriage arm so as
to align in coaxial relation of the raised portion and the

mounting opening, and
press-fitting the raised portion into the mounting
opening by the insertion of a press-fit tool into the mounting

opening so thaf the raised portion deforms due to plastic

e

deformation so as to conform to the inner wall of the mounting

-opening and bites into the inner wall.

24. A fabrication method of the magnetic recording
apparatus in accordance with claim 23, wherein

said fabrication method comprises a step for
inserting a press-fit tool having at least one protrusion on

an outer surface into said mounting opening.
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(87) Abstract

A mounting opening is formed at one end portion of a carriage arm, and a raised porticn which is smaller than the_mounting opcr!ing
is formed at one end portion of a load arm. When the load arm is mounted on the carriage arm, the raised portion |s_press—-ﬁtted into
the mounting opening by a press—fit tool. The raised portion is flared in the mounting opening, and is pressed onto the inner wall of fhe
mounting opening. Consequently, the raised portion deforms the surface of the inner wall of the mounting opening with plastic deformation
and bites into the wall. Thereby, the load arm is fixedly mounted on the carriage arm.
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