3 0 JAN 2003 1 APPARATUS FOR PROCESSI NG SLI DER AND LOAD APPLYI NG

APPARATUS FOR PROCESSI NG SLI DER BACKGROUND OF THE | NVENTION 1. Fie3 @ <FAN 2003
the | nvent | on i nvention relates to an apparatus for processing

a slider, wﬁw mmﬂ“apparat us for processing a slider which are

enpl oyed for er| qg edges of a slider used for a flying type magnetic

head or the |ike. scrlptlon of the Related Art In general, a flying
type magnetic head used in a magnetic dilsc drive or the like has a

configuration in DE med at the
rear end of a sl .4@?@%@%&%@%&%?3@5&% p%ns V\d/n"g?e surfaces
face a recording nmedium (air beari n surfaces or step
portion in the wAHﬂEYlU&} ARPARA R ﬁﬁé)gl ?Rblé%éﬁfﬁ i‘gﬁﬁghat t he
rail portions fly slightly above the surface of a recording mnediumsuch as

a magnetic disc or the |ike because of a stream of air flowi ng in through
the taper or step portion For exanple, as disclosed in Japanese unexam ned

patent publd @l NRRFIONN order to prevent edges of a
sl i der suchéaé e%ggsé efin WHE‘Q

the surfaces of the rail portions to face
a recordin rredlu d Iat ral wal l f
d xefi‘ﬂ oP Ltj e Invenetlon S0

The present invention felates to an apparatus for
processing a slider, a load applying apparatus for processing a
slider which are employed for chamfering edges of a slider used
for a flying type niagnetic head or the like..

2. Description of the Related.Art

In general, a flying type magnetic head used in a magnetic
disc drive or the like has a conﬁguration in which a thin film
magnetic head element is formed at the rear end of a slider. A
slider generally has rail i)ortions whose surfaces face a
recording medium (air bearing surfaces) and has a taper or step
portion in the vicinity of the end at the air inflow side such that
the rail portions fly slightly above the sﬁrface of a recording
medium such as a magnetic disc or the like because of a stream
of air flowing in through the taper of step portion.

For example, as disclosed in Japanese unexamined patent
publication (KOKAI) No. H6-282831, in order to prevent edges
of a slider such as edges defined by the surfaces of the rail

portions to face a recording medium and outer lateral walls of
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3 0 JAN 2003 2 the rail portions from damagi ng the recordi ng nedi um when

the slider is inclined because of a shake or the like, a chanfering &%sJeéN 2003

process is perfornmed on the edges of the slider. For exanple, as dis

i n Japanese unexamn ned patent publication (KOKAI) No. H6-12645, a nethod
for chanfering on edges of a slider according to the related art is to put
the surface of a slider to face a recgrding mediuminto contact with a

di anond | appi ng sheet provided on an elastic elenent with a |oad applied

t her et o antheéordihpatitomss ifdem dpmaging the redoatling medivm avlaemnthe | appi ng
sheet. According to the above-described nmethod for chanfering, a slider

nust be ur gadeadal Naklinkd GHeraRidd baNYi slakbest the ke 8i dBamfehiy
thereto. However, a problemhas arisen in that the dianond |apping sheet

can be cut f ' jal : t he chanfering of the
edges of tﬁ’gx?ggg?%(S%rlf%r@lag%ﬁ%ttﬁg%%ggr(%ﬂé%ggg@gi‘ t he chanfering because
heet is thin. Accardin o the

2bove. descr bed HRdt FEBTTRIE, FIEFIGRGE 1 JFBAGRS HePCRRBUBEH PaytRF ng
actual processing to urge a slider against the dianpnd | apping sheet by
appl yi ng apuddiration (KéKAd)‘l Nehd 645y a tRetheddorushapyering giplied to
the jig when the slider is attached to or renoved fromthe processing
apIoar at us. edgbs ofne clisiertadoesdingto thie setated axpps £o mt tiee lsvafacoofhe jig
o a slider to face a recording medium into contact with a diamond

lapping sheet provided on an elastic element with a load applied

thereto and to lap the slider by moving it relative to the diamond

lapping sheet.

According to the above-described method for chamfering, a

slider must be urged against the diamond lapping sheet by

applying a load thereto. However, a problem has arisen in that the

diamond lapping sheet can be cut by edges of a slider especially

before the chamfering of the edges of the rail portions or at an

early stage of the chamfering because the base material of the

diamond lapping sheet is thin.

According to the above-described method for chamfering, it

is further necessary during actual processing to urge a slider

against the diamond lapping sheet by applying a load to a jig. On

the contrary, the load must not be appiied to the jig when the

slider is attached to or removed from the processing apparatus.

This necessitates a mechanism for applying the load to the jig only

when needed.



when needed. 3 0 JAN 2003 3 A possi bl e nechanismfor this purpose is a
mechani sm having a weight with a shaft portion which can be put i t@ JAN 2003
contact with a jig at the |ower and thereof and a | arge di aneter go tron
greater in the diameter than the shaft portion and having a weight hol ding
portion formed with a hole which allows the shaft portion of the weight to
pass therethrough and which disallows the |arge-dianeter portion to pass

t heret hrough, for holding the weight #ovably in the axial direction of the
shaft portion of the weight with the hole, the nmechanismallow ng the

wei ght  hol di ng portign to be_noved up and down. However, such a nechani sm
has a probl em i PREEIPRE Mechanispyforithis Pwopose k8vedmeshaniamto the
wei ght hol ding portion because the shaft portion of the weight frequently
rubs agai@ving gewedght ¥l the shefgmortiiah whiphrddrobe pmtginto aion tadv s
(particles). According to the above-described nethod for chanfering, the
entire edgbthef Jagsdt dbie doweshri eheirablEyandisl Daphy dxdiet&F %@rﬂi@’i@ver :

t he above-described nethod for chanfering had a problemin that it does

The air 1oron 5ia6 ofF ThaRerer hal YRS snasd poftifh SlahainT
than in Gidigne heddty phrtién FUGREVELN W fiB1b Wil forf §1166E the shast
portion of the weight to pass therethrough and w_h.i-ch' disallows
the large-diameter portion to p‘é_zs-s there'thr-ou_g‘-ii, for :hol'ding
the weight movably in the axial direction of the shaft pbrtion
of the weight with the hole, the méchanism alléwing the weight
holding portion to be moved up and down.

However . such a mechanism has a problem in that the weight
can not be smc')othly moved relative to the wéight holding portion
because the shaft portion of the weight frequently rubs against
the hole of the weight holding portion to generate chips
(particles).

According to the _above-des_cribed method for chamfering,
the entire edges of a slider are substantially uniformly
chamfered.

However, the above-described method for chamfering héd
a problem in that it does not allow a part of the edges of a
slider, e.g., a region of the edges at the air inflow side of
the slider, to be chamfered in a greater amount than in other

regions of the edges even when it is desired.

A slider for a magnetic head is formed by cutting a wafer



A slider for a magnetic head is fornmed by cutting a wafer 0 JAN 2003 4
having a nmultiplicity of magnetic head elenents forned in a matrix
configuration in one direction to formblocks referred to as "bars_SOvMJMthﬂa
include a plurality of magnetic head el enents arranged in a row, formng
rail portions on. the bars and thereafter cutting the bars into each
separate slider. Referring nowto a slider as disclosed in Japanese
unexam ned patent publication (KOKAI) 4No. H6-282:831, outer lateral walls
of two rail portions serve as lateral walls of a slider as they are.
However, the configuration as disclosed in Japanese patent publication

( KOKAI') Nhaviitg? @2 861l thgel iacigryo kfe magnethiat head |e jmdéntonstaxrmedeihr aken
off (chipping) as a result of mechanical processing to cut bars into

sliders. matrilki soh€dgaratibndehSots dAliadtich Ricdfoth DRYEKEEOFErre@ru!l ar
in which rail portions 213 are fornmed such that lateral walls 214 of the

rail port g Abardovh ORIV dpihdlAldly ofdddndtfc Abad Sliflehsgll Of

cut portions of a bar wth a predef'erm ned “di stance et ween. sl i der

naving o eopsnebd" AP UATEAN Yommatiy, AL Robtah® i Fub” bBEr Seftcrure
cham.c eri_ngg_ :IrS %I SO per%_gr__rred on eg)%g% of the rail. por t I oggé For ,exa[rpl e,
as di scl otRETPAEYEFAnEUELING, S HhS e e tOuLPRED: | BePARate LR bdes. 4
met hod for chanfering edges of rail portions
Referring now to a slider as disclosed in Japanese unexamined
p-ate-nt;pub-l-:l.catidn--('KGKAI') No. H6-282831, oi:tter lateral walls
of two rail portions serve as lateral walls of a slider as they
are. However, the configuration as disclosed in Japanesé
patent p_ubl-i-ca-t:l.on (KOKAI) No. H6-282831 has a problem in that
réll portions can be broken off (chipping) as a result of
mechanical proqessing to cut bars into sliders.

For this reason, sliders as shown in Fig. 47 have become
popular in which rall portions 213 are formed such that lateral
walls 214 of the rail portions 213 are located inside lateral
walls 212 of a slider 211 or cut portionmns qf a bar with a
predetermined dilstance therebetween. A slider having such a
configuration will be hereinafter referred to as "a slider
having a two-step structure”.

In such a slider having a two-step structure, _chamfering
is also performed on edges of the rail portions. For example,
as disclosed in Japanese unexamined patent publication No.

H6-12645, a method for chamfering edges of rail portions

according to the related art 1s to slide the slider on a diamond



according to the related art is to slide the slider on a di armndhi 0 JAN
20035 | appi ng sheet provided on an elastic elenent. Fig. 48 sc IQa!JiA(f‘éL?D&'S
illustrates the nethod for chanfering according to the related art.
According to the nethod for chanfering of the related art, a plurality of
sliders 211 are fixed to a jig 215 and are slid in two horizontal
directions on a dianond | appi ng sheet 817 provided on a plate-like elastic
menber 216 formed from for exampple, silicone.rubher while i ng,themin
the directil8PRINEG t§ eSFrc}WC’i"Hﬁ?‘éat%‘a tﬁpae&%?g}cen‘%gnh?ﬁ‘r%er %‘.%I n4%he
figure, thereby chanfering edges 219 of rail portiogns 213. Fig., 49 is an
enl ar ged visshematicallpiijtistraiesdtlae ragieed forchamiering,aceopdiNS {8 (t he
region Cin Fig. 48) which have been chanfered according to the nethod

i | [ustrat edhe relatedd@rt AsAdcectinggedoi thd apnathed forexhaimfedipgtehthe
publication (KOKAI) No. H2-301014, another nethod for chanfering

according tx%.l%f@d re?xltataeCiala!’rhliitf d0sAde?BP2 1Y AAPEixcH TOVEGiParks and forth
under the guidance of a'guide to thereby slide the |apping tape relative

Lo e oA BB In i it ipo P BireB e €EETL, AESHORAN 1ZpERIIGHA 11 { Ne

flying anmofHt® _ er 'to 1nprove there ~aensity. There
o i nor eased LG idsBeHn AElats seFlastin snemts 20RAosh e SR Brone
}2? (r)regs\?vi {&§ﬁ;z§ﬁgznggﬁgﬁbean ei{]eerlfgéingatggr%atiilv‘?hg rgisrzlég:i%nSloifder 'S
the arrow indicated by a reference number 218 in the figure,
thereby chamfering edges 219 of rail portions 213.
Fig. 49 is an enlarged view of the neighborhood of edges
219 of rail portions 213 (the region C in Fig. 48) which have
been chamfered according to the method illustrated in Fig. 48,
As disclosed in Japanese unexamined patent publication
(KOKAI) No. H2-301014, another method for chamfering
according to the related art is to a lapping tape is moved back
and forth under the guidance of a guide to thereby slide the
lapping tape relative to rail portions of a slider.
There is a recent need for a reduction in the flying amount
of a slider in order to improve the recording density. There is
also a need for improved stability of the flying of a slider in order
to increase access speed. Negative pressure sliders have

recently come into use to satisfy such needs. In general,

a negative pressure slider is formed with a projection for



3 0 JAN 2003 s generating a negative pressure between the two rail portions
thereof . In such a negative pressure slider, the surface toward a

recordi ng medi um has a ‘microscopic configuration and, especially, JtheJAN 2003
hei ght of the rail portions is significantly smaller than that in
conventional sliders. In such a negative pressure slider, as shown in Fig.
50, the small height of the rail portions has resulted in a problem in
that a recordi ng nedium 225 can be put gnto.contact with and danaged by an
edge 224 defined by a lateral wall 222 of a slider 221 and a surface 223
of the slider toward the recordi ng nmedi um perpendicul ar thereto when the
sl i der 2219¢ne¥akingecd negrtlive qyee siswoe Hedtvegrro Hhemtwo Vel fpoiitions
especially in a hard disc device used in a portable apparatus such as a

not ebook ttimreofer shnaiche@peyetive pﬁ@s@hr@@lﬂéﬂekﬂés@ffﬁee t'?ﬁ*dﬂfd

Under such circunstances, the inventors have proposed for exanple In
Japanese l&ﬁefaﬁbﬂﬁﬂmgatlﬁgaiﬁﬂblﬂé‘éit Nely™ { opi nd UL S.
pat ent application No. 09/064, 734, a e%éf Jf.\lgr %%ﬁ ‘ering
Fr onet or mOHRCHHEAE 184 Mot %#e%%eusr?%gldﬁomgn' t ”e°3gn§;35awce
Pensi on oFERASH REl ST TR RoRYeBF Lottt T lfexs: | mprove processing
accuracy. 3 0 JA|1\|1 38813, a negative_ pressure slider, as shown in Fig. 50,

the smg-l‘l height of the raill portions has resulted in a problem

in thai: a recording medium’'225 can be put into contact with and

damaged b'y'an edge 224 defined by a lateral wall 222 of a slider

221 and a surface 223 of the slider toward the recording medium

perpendicular thereto when the slider 221 is inclined. The

above-described probiem is significant especlally in a hard

disc device used in a portable apparatus such 'as a notebbok type

.personal computer in which the slider is often inclined.

Under such circumstances, the ihventors have proposed,

for example in Japanese unexamined patent publication (KOKAI)

No. H11-238214 and U.S. patent application No. 09/064,734, a

technique for lapping and chamfering a plurality of edges having

steps of a slider simultaneously by transforming a diamond.

lapping sheet using a wire. In this case, since processing

accuracy is reduced if the tension of the wire is unstable, the

tension of the wire must be made stable in order to improve

processing accuracy.



7 OBJECTS AND SUMVARY OF THE INVENTION It is a first object of the

I nvention to provide an apparatus for processing a slider and aéo.?g

appl yi ng apparatus for processing a slider which nmake it possi N 200_3
prevent an edge of a slider fromcutting a | appi ng nenber when the edge of
the slider is |lapped with the |Iapping nenber to chanfer the edge. It is a
second object of the invention to provide an apparatus for processing a
slider and a | oad appl yi ng appar at us for processing a slider wherein a

| oad can be applied to a slider holder for holding a slider only when
needed during |lapping on an edge of a slider to chanfer the edge and
wherein the nmechanismcan operate snoothly. It is. a third object of the

i nventi on t ORBJNCTS ANDapbM MARY! OF ﬂ‘ﬂ'b%é%\ﬂﬁb”dosﬁi der which make it
possible to chanfer a part of an edge of a slider in a greater anount than

in other regions pfig hefiesigebjétt of thefﬁwdﬁlti@hjﬁﬁﬁroiridélaﬁ AP T OrU § O
provide an apparatus for processing a slider which nake it possible to |l ap

and chanf er e@-g' ) FHeding' aEdgﬁﬁePaﬁir{}?rﬁt ?8§d°farﬁ%l§"(§h eraprgéfﬁ’éﬁé‘“?&-'s' y

wi th inprov cessing-accuracy. Irst slide cessi appar at us

200N {0 % e RIS i ke o SRR e e SRR

COnPTLStRg: a slider from cutting a lapping member when the edge of the
slider is lapped with the lapping member to chamfer the edge.

It is a second object of the invention to provide an
apparatus for processing a slider and a load applying apparatus
for processing a slider wherein a load can be applied to a slider
holder for holding a slider only when needed during lapping on
an edge of a slider to chamfcr the edge and wherein the
mechanism can operate smoothly.

It is a third object of the invention to provide an
apparatus for processing a slider which make it possible to
chamfer a p‘art of an edge of a slider in a greater amount than
in other regions of the edge.

It is a fourth object of the invention to provide an
apparatus for processing a slider which make it possible to lap
and chamfer a plurality of edges having steps of a slider

simultaneously with improved processing accuracy.

A first slider processing apparatus according to the



a slider holder for holding a slider; a | apping nenber for |apping an edge
of the slider held by the slider holder; |oad applying neans (app@r@&tdish 2003
for applying a load to the slider. holder so as to "urge the slider held
by the slider holder against the | apping nenber, capable of adjusting the
| oad applied to the slider holder; and noving neans (device) for noving
the slider held by the slider holder and the | apping nenber relative to
each other such that the edge of the sl8der is | apped by the |apping
menber. In the first processing apparatus according to the invention, the
| oad appl yi ng neans (apparatus) applies a load to the slider holder so as
to urge tAavemtdon hE|an spragatysi g@? lappingran §496<9f e lides havivgber
and the |oad applied to the slider holder is adjusted. For exanple, the

| appi ng maniserfaicet to facet gmectam rp chamfeat theaesigedi reprprising:
invention is in the formof a shoot. For exanple, the | oad applyi ng neans

(apparatus) of ahglfidest hplaess Foid hallddnyt s sddaekrdi ng to the invention
has a plurality of weights for applying a load to the slider holder and

| oad adj usting {6V , | LS 4 daad b ¥i | oad
originating froﬁ??ﬁ%p%ﬁﬁfg%?%3£g$°€égg fgﬂ?S&gﬁﬁbgoggb%h?ﬁﬁpgﬁ%gg?é glder

Lﬂa?tsggfpgzﬁhgﬁgagﬁﬁglgg&ﬁh§écase, for exanple, the weights include a
load applying means (apparatus) for applying a load to
the slider holder so as to urge the slider held by the slider
holder against the lapping member, capable of adjusting the load
applied to the slider holder; and
moving means (device) for moving the slider held by the
slider holder and the lapping member relative to each other such
that the edge of the slider is lapped by the lapping member.
In the first processing apparatus according to the
invention, the load applying means (apparatus) applies a load
to the slider holder so as to urge the slider held by the slider
holder against the lapping member, and the load applied to the
slider holder 15 adjusted.
For example, the lapping member of the first processing
apparatus according to the invention is in the form of a sheet.
‘ For example, the load applying means (apparatus) of the
first processing apparatus according to the invention has a
plurality of w?ights for applying a load to the slider holder

and load adjusting means (device) for adjusting the load by

applying the load originating from the plurality of weights to



di anmeter portion greater in the dianmeter than the shaft portion. The | oad
adj usting neans (device) includes weight holding portions in the §&romidf 2803
plurality of stages each forned with a hole which allows the shaft portion
of the weight to pass therethrough and disallows the |arge dianmeter
portion to pass therethrough for holding the weight novably in the axial
direction of the shaft portion with the hole and i ncludes wei ght hol ding
portion nmoving neans for noving the wei §ht holding portion up and down.
The | oad adjusting neans (device) noves the weight hol ding portions
downward with the wei h&phol din ortion noving nmeans froma position in
whi ch t he ‘Flb%veﬁléﬁaro?m RE dRa BY4Ef JpanBer wei tht tks dcByerhdarei ght
hol ding portion at the bottomstage is | ocated above the slider holder

wi t hout cexampleg the weightsholinetude laaghafe portdenheindera \iadge he
wei ghts held by the weight holding portions in the form of a plurality of
st ages seqlicdniétét poirtdont dwedidi dm e ddtametes tivdrglthe sltapt poetdiom .of
more bl ocks having a predetermned weight. In the first processing

appar at us m8££018h89 ddustdng medid oodgaiaﬁpr aind1RldsC 31 ghPONSIMh e

formed on at |least either. the outer circunterential surface of the shaft

2L o oaF R LS BEph e Tt e sphial el il B e
menber  of ant ri'neolfei rv%i&{ Oﬁo%sngthe shaft portion of the weight to pass
therethrough and disallows the large diameter portion to pass
therethrough for holding the weight movably in the axilal
~direction of the shaft portion with the hole and includes weight
holding portion moving means for moving the we:l.ght holding
portion up and down. The load adjusting means (device) moves
the weight holding portions downward with the weight holding
portion hoving means from a position in which the lower end of
the shaft portion of the weight held by the weight holding
portion at the bottom stage is located above the slider holder
without contacting the slider holder to load the slider holder
with the weights held by the weight holding portions in the form
of a plurality of stages sequentially from the bottom stage.
The weights comprise one or more blocks having a predetermined
welght.
In the first processing apparatus accordirig to the
invention, a spiral (helical) groove may be formed on at least

elther the outer circumferential surface of the shaft portions

of the weights or the inner circumferential surface of the holes



apparatus according to the invention may have a | apping surface, and the
processi ng apparatus may further have a positioning device for pgfbti Nin
the slider holder such that a slider is put into contact with th aﬂg na%3
menber in a state in which the surface of the slider to face a mediumis
inclined relative to the |apping surface of the |apping nmenber. In this
case, for exanple, the slider may include a plurality of edges having
steps; the | apping nenber may have flexilBility; and the processing
apparatus may further have transform ng neans (device) for transform ng

t he | appi ng menber such that the plurality of edges having steps of the
slider are9fi ket ¥edGhd holddng PAREXMS | appi ng menber. In the first
processi ng apparatus according to the invention, the slider may include a
plurality of edgferhexamplesttihs lappingadmimy od thebEirshypheoessing
flexibility. The processing apparatus may further have a transform ng

devi ce forappagagueraccsrdhey tapfhe dnvmtdonsiey hblvata LAppahd shirfNcef
edges having steps of the slider are sinultaneously |apped by the |apping

nenber, Wh%ﬁg PR3 ProRelsiAg) appaAralifh nfhy? MASHd hav¥PRPSd {P%ﬁ%‘?g

slider hel y the“slider holder with the l apping nenber sandw che
s

L ehet e8RS0 fokl PN S0 s 1BeBS gef EUTTBN SEBL A
device may SHri0es DaYEadR ¥R ERe TERBEhaCheRBEoLECk SEabLOth 45t gnder @
the surface of the slider to face a medium is inclined relative
to the lapping surface of the lapping member. In this case,
for example, the slider may include a plurality of edges having
steps; the lapping member may have flexibility; and fhe
procéssing apparatus may further have transfoming means
(device) for transforming the lapping member such that the
plurality of edges having steps of the slider are simultaneously
lapped by the lapping member. |
In the first processing apparatus according to the
invention, the slider may include a plurality of edges having
steps, and the lapping member may have flexibility. The
processing apparatus may further have a transforming device for
transforming the lapping member such that the plurality of edges
having steps of the slider are simultaneously lapped by the
lapping member, which has a main body provided in a position
opposite to the slider held by the slider holder with the lapping

member sandwiched therebetween and a wire wound around the outer

circumference of the main body for transforming the lapping



| ocated on the top surface of the transform ng device. A first |oad

appl yi ng apparatus for processing a slider according to the invention is
an apparatus which is used for a slider processing apparatus fgr Iéﬁﬂ)ima"j
an edge off a slider having a surface to face a mediumto chanfer the
edge, conprising a slider holder for holding a slider having a surface to
face 3 0 JAN 2003 12 a nedium a | apping nenber for |apping an edge of the
slider held by the slider holder and Jdi ng means (device) for moving the
slider held by the sljider hol der and the.| appin rn..relatiy each
other so as™embpep tJﬁg,e g@é\?ﬁiBTmclﬁg deviss P’&ﬂ ﬂ'u??ﬁgf? I}é%‘f)iérf%‘ ngﬁ%%?lcand
which applies a load to the slider bolder so as to urge the slider held by
the slider hoeddbengarnet prigectiappipipvidedeunder @i pert| 84dthspWingg
apparatus according to the invention conprises: a plurality of weights for
applying a L&@Qtéd’ ¢h thiededp shefdes ofait teadsfddimizig dgevieeans (device) for
adjusting the load by applying the load originating fromthe plurality of
weights to the s]i | _der, | t i ) Ot s i e a
shaft portion andAaﬂthr g@)agfaar%@g?nép%%ﬁat |2§rri g]:gregg?ier?@i% f{s@é{d

?;?Fﬁgg; \t,\gggﬁégééﬁgﬁ% t?x%r }rllvoenritio-rrxhles Iaorile %palg Pasttds”%%ﬁ‘{‘sis(ﬁgéfacf& a

slider processing apparatus for lapping an edge of a slider
having a surface to face a medium to chamfer the edge,

comprising a slider holder for holding a slider having a surface

to face



portions in the formof a plurality of stages each fornmed with a hole

whi ch allows the shaft portion of the weight to pass therethrouq?gandN 2003
disallows the | arge dianeter portion to pass therethrough for holding the
wei ght novably in the axial direction of the shaft portion with the hole
and includes weight holding portion noving neans (device) for noving the
wei ght hol ding portion up and down. 3 0 JAN 2003 13 The | oad adjusting
nmeans (device) noves the weight holding portion dowward with the weight
hol di ng portion noving mneans from a posiigion in which the | ower end of

the. shaft portion' of the weight held by the weight holding portion at
the. bottom stage its |ocated above the slider holder w thout contacting

the slidef fdfiam,ta happinle mehibdar £diohdpbingt Ant Bagecioghtthded Tidky t he

wei ght hol ding portions In the formof a plurality of stages sequentially

127 0 R P Ao Btd oo RAl g A6 ksl

the inve a usting neans applies a |l oad

Ctepui se bmeri20sgaPale m tiie SR hefacd e, 56, 18kkihg afiper

wei ghts of the first |oad applying apparatus :according to the invention .
are const iteltative, te gadxathier senas be Jap the edue R VERG SLIARENEER ned
weight. In the first |oad applying apparatus according to the L

the lapping member and which applies a load to the slider holder

so as to urge the slider held by the sliderxr holder against the -

lapping _memb.er .

The first load applying apparatus according to the
invention coﬁlprisesz

a plural:l.ty of weights for applying a load to a slider

holder; and

-load adjust;lng'means (device) for adjust:l.ng' the load by
applying the load originating from the plurality of weights to
the slider holder in a .stepwise manner. ) | |

The weights include a shaft portion and a large diameter
portion which is greater in the diameter than the shaft portion.

The load adjusting means (device) includes weight holding

portions in the form of a plurality of stages each formed with
. a hole which allqws the shaft portion of the welght to pass
therethrough ahd d_isallows the large diameter portion to pass
therethrough for holding the weight movably in the axial
direction of ii'he shaft portion with the hole and includes weight

holding portion moving means (device) for moving the weight

holding portion up and down.



i nvention, a spiral (helical) groove may be fornmed on at |east either the
outer circunferential surface the shaft portions of the weights or the

inner circunferential surface of the holes of the weight holdi y pgrh‘i %103
A second slider processing apparatus according to the inventio 0s A 3

apparatus for |apping an edge of a slider having a surface to face a
mediumto chanfer the edge, conprising: 3 0 JAN 2003 14 a slider holder for
hol ding a slider; a | apping nmenber for |apping an edge of the slider held
by the slider -holder;. |oad applying neanss (apparatus) for applying a | oad
to the slider holder so ' as to urge the slider held by the slider holder
agai nst the |apping nenber; and noving neans (device) for noving the slider

hel d by the slidgp hoi@@dg d<sta ' to C her
such that-the edgeeof t he slraltader |ﬂ§‘p§%§gﬁn&%§ﬁe ﬁqagiﬁlbxrgsrre%ﬁ% Q’ i’ g’

'mﬁ?ShaEELyL%@ﬂ?ﬁﬁﬁe“f‘?con?*ﬁ’wéﬁweﬁe“@? SUCESEHERLCN
t hereof and a ortion greater in the dianeter than the
oo dand Fokin 8 5OFLFLoR Y RLeHi 550 Sowamand of Bheenet bpestson

shaf t
the shaft portion of the weight to pass therethrough and which disallows

t he | ar ge- ®faleweaight &?%bﬁaﬁbetmmhﬂmﬂghﬁmrportion at the bottom
stage 18 located above the slider holder without contacting the
slider holder to load the slider holder with the w‘ei.ghts hela
by the weight holding portions in the. form of a plurality of .
stages sequéntially from the bottom stage. |

In the first ioad applying apparatus acgordihg to the
invention, the load adjusting means (device) ap;;l:l.es a load
originating £rom the plurélity of welights t‘o the slider holderxr

in a stepwise manner to adjust the load applied to the slider

holder.
The weights of the first load applying apparatus

according to the invention are constituted by, fqr examplé, one
or more blocks having a predetermined weight.

In the first load applying apparatus according to the
invention, a spiral (helical) groove may be formed on at least
either the outer circumferential surface the shaft portions of
the weights of the inner circumferential surface of the holes
of the weight holding portions.

A second slider processing apparatus according to the
invention is an apparatus for lapping an edge of a slider having

a surface to face a medium to chamfer the edge, comprising:



hol di ng the wei ght novably in the axial direction of the shaft portion of
the weight with the hole; and wei ght holing portion noving neans (device)
for mpving . the weight holding portion up and down. A spiral groove is
fornmed on at least either the outer circunferential surface of JBeJANapess
portion of the weight. or the inner circunferential surface of the hole of
the wei ght 30 JAN 2003 hol ding portion. In the second slider processing
apparatus according to the invention, the weight holding portion can be
noved up and down with the wei ght hol ding, portion noving .neans (.device)
to select a state in which the Iower end of the shaft portion of the

wei ght does not contact with the slider holder and no load is therefore

applied by the weagkiliden holdercforelbding aaslidate i n which the |ower
end of the shaft portion of the weight contacts the slider holder to apply

| oad originating 1 he egh | of .
a load originating lappinbemeiBeg Eo&oléﬁﬁiﬁg'rg:t?;edds}o@y °f¢ Pﬂéﬁ ?r‘# %@%Mﬁlﬂqe

processi ng apparatus; chi.ps (particles) gen

shaft = porty wé heaws fdaguid the hole of 'the weight holding portion
are coll ecte%n%y t he sg?lra grodve forned on at |east either -the outer

circunferenti al o he shaft porti.on of the weight or the inner
circunferential . ssijuéé& %pﬁiy%.ﬂg ﬂﬁ?@so?apﬁéra\?&gﬁéhﬁ°ﬁoP§Pﬂr§iMtﬂ' doad to

maintain a m)'o'?g ﬁgerat' n of the shaft portion. In the second slider
pr ocessi ngtiﬁpg : EiSR) &% to urge the slider held by the slider

hollder against the lapping member; and

moving means (device) for moving the slider held by the
slider holdér and the lapping member rellative to each othef sudh
that the edge of the slider is lapped by the lapping member.

The lload applying means (apparatus) has: |

a welght including a shaft portion which can be put into

. contact with the slider holder at the lower end thereof and a
large diameter portion greater in the diameter than the shaft
portion;

a weight holding portion formed with a hole which allows
the shaft portion of the weight to pass therethfough and which
disallows the lgrge-diameter portion to pass therethrough for
holding the weight movably in the axial direction of the shaft
portion of the weight with the hole; and

weight holing portion moving means ( device) for moving
the weight holding portion up and down.

A spirall groove is formed on a{: least either the outer
circumferential sﬁrface of the shaft portion of the weight or

the inner circumferential surface of the hole of the weight



the invention, for exanple, a plurality of the weight holding portions may
be provided in the formof stages to hold a plurality of weights, and the
| oad appl yi'ng nmeans (apparatus) may nove the wei ght hol ding pé&ﬂl AN 2003
downward with the wei ght hol ding portion noving neans (device) froma
state in which the lower end of the weight held by the wei ght hol ding
portion at the bottom 30 JAN 2003 16 stage is | ocated above the slider

hol der wi thout contacting the slider holder to |oad the slider holder wth
the weights held by the weight holding potiions "in the formof a
plurality o f .stages sequentially fromthe bottom stage. For exanple, the
wei ghts of the second slider processing apparatus according to the

i nvention chedpding @oxrtiempte bl ocks having a predeterm ned wei ght.

Simlarly to the first |oad applying apparatus, ' a second I oad appl yi ng
apparatus for progasthedsecehiadgh I | yin oad to a
sl i der hol der so as to urge a sl ii Fagﬁg%gﬁ?} pg%rg%‘ﬂ) 29130 a

haft portioh Whl ch can be

oo e e e VELBMY ARCRHE BoB LR S 1 Can

put into. contact w
portion; a

e o B Y ki, M e o o ahin b 3

wei ght ho
of the wei %ht to pass t her et hrough -and which disal l ows the |arge-dianmeter
portion to5gd&st foskate dgh wvhich the lower end of the shaft portion of

the weight does not contact w:;th the slider holder and no load
is therefore applied by the weight to the slider holder or'a
‘ state in which th lower end of the shaft portion of the weight
. contacts the slider holder to apply a load originating from the
. weight to the slider. In this slider processing apparatus,
- chips ( barticles) generated by friction between the | shaft
portion of the weight and the hole of the weight holding portion
are collected by the sp:l.ral groove formed on at least either
the outer circumferential surface of the shaft portion of the
weight or the inner circumferential surface of the hole of thé
| weight holding portion to maintain a smooth operation of the
shaft portion.

In the second slider processing apparatus according to
the invention, for example, a plura;:l.ty of the weight holding
portions may be provided in the form of stages toholda plurality
of weights, and the load applying xﬁeans | (apparatué) may move
tpe weight holding portions downward with ~the weight holding
portion moving means (device) from a state in which the iower

end of the weight held by the weight holding portion at the bottom



for holding the weight novably in the axial direction of the shaft portion

of the weight with the hole; and weight holing portion noving meansad
(device) for. nmoving the weight holding portion up and down. A spir p JAN 25 2003
groove is formed on at |east either the outer circunferential surface of

the shaft portion of the weight or 3 0 Jan 2003 17 the inner
circunferential surface of the hole of the weight holding portion. Like

t he second processing apparatus according to the. invention, in this :
second | oad applying apparatus, chips (pangicles) generated by friction

bet ween the shaft portion of the weight and the hole of the weight hol ding
portion are collected by the spiral groove fornmed on at Ieast either the -

outer circytayedls AbcateidaBové e sihakl ﬂ@i?é?%ﬁh :ﬁég the

the inner circunferential surface of the hole o the wel

Phe we ani ar Tl LAgP S FRRRL el B1daey Rod (8 é%ﬁd{thg va%@eé%”é’:'é |

the wei ght of the seco

i nvention c bl ocks having a predet erm ned wei ght.

Ct her obj ecgg"p%h 3’&%@@%"@% 51 4R the cEermf v | Pluraddty | afr

enough from-{he foll ow descrlgﬁ? thRI EF DESCRI PTI ON OF THE DRAW NGS
‘i‘?ﬁc my _ .

Fig. 1is asBSFPFaﬁ%ﬂ %\%}11” & bpt&om isdage.
For example, the weights of the second slider processing

apparatus according to the invention comprise one or more blocks
having a predetermined weight.

Similarljr to the first load applying apparatus, a sécOnd .
load applying apparatus for processing a slider is an aﬁbaratus -
for applying a load to a slider holder so as t§ urge.a slider
held by the slider holder against a lapping member, comprising:

a weilght including a shaft portion which can be put :l.ntd
contact with the slider holdér at the lower end thereof and a

| large diameter portion greater in the diameter than the shaft
portion;

a weight holding pori::l.on formed with a hole which allows
the shaft portion of the weight to pass therethrough and which
disallows the large-diameter portion to pass thereth?ough,
for holding the weight movably in the axial direction of the
shaft portion of the weight with the hble; and

weight holing portion moving means (device) for moving
the wei_ght ho.'t___ding portion up and down.

A spiral groove is formed on at least either the outer

circumferential surface of the shaft portion of the weight or



processi ng
is aright

front view of the apparatus in Fig.. 1 show ng the nei ghborhood 8ff) nn<

table. 3 0

apparatus according to an enbodi nent of the 'invention. Fig.
side view of the apparatus in Fig. 1. Fig. 3 is an enlarged

JAN 2003 18 Fig. 4 is a right side view of the region shovvn

Fig. 3. Fig. 5is a front view of a Y-direction swng wdth adjusting
menber in Fig. 1. Fig. 6 is a side view of the nenber shown in. Fig. S
Fig. 7 is a front view of the Y—directlﬂ)i,svm ng wi dth adjustlng rrenber

Fig. 1. Fig. 8 is a side view of the ne

illustrates
Fig. 10 ill
slider hol di

a wire w ndi

er shown in Fig. 7.

ﬁ} %’ﬁﬁ@f“ cHowanfdredgiahaduiifagej iof tket hiodg plfatbel I’Wﬂ&}'lt 2,
us

2

2003

in

es a sensor for detecting the presence or absence of the

I 9

1. Fig. 12 is a front view of the wre

|ng set}'qf? plate shown in Fig. 9. Fig. 11 is a side view of
g.

winding block in Fig. 1. Fig. 13 is erspectlv Vi€ ' stic
menber used in thékei the wefeR BFBE?SQW ,é 1#(%}%,”%9 & thé

invention, in this second load applying apparatus, chips
(particles) generated by friction between the shaft portion of the
weight and the hole of the weight holding portion are collected -
by the. spiral groove formed on at least cither the outer
circumferential surface of the shaft portion of the weight or in
the inner circumferential surface of the hole of the weight

holding portion to maintain a smooth operation of the shaft

portion.

For example, the weight of the second load applying ..

apparatus according to the invention comprises one Or more -

blocks having a predetermined weight.

Other objects, features and advantages of the invention

will become clear enough from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a partially cutaway front view of a slider

processing apparatus according to an embodiment of the

'invention.

Fig. 2 is a right side view of the apparatus in Fig. 1.

Fig. 3 is an enlarged front view of the apparatus in Fig. 1

| showing the neighborhood of an X-Y table.



Fig. 14 is a perspective view showing a transformng nenber used for the
wire wi nding block showmn in Pig. 11. Fig. 15 is a perspective Vi |
the wire w-nding bl ock - shown in Fig. 11 and a rubber sheet andsgmhigﬂgaﬂg
| appi ng sheet provided thereon. ,3 0 JAN 2003 19 Fig. 16 is a front view
showing a plate used in place of the wire wi nding block shown in Fig. 11
and a rubber sheet provided thereon. Fig. 17 illustrates an exanple of a
nmet hod for providing a rubber sheet and.a di anond | appi ng sheet on the wire
wi nding block shown in Fig. 11. Fig. 18 is a plan view showing a state
wherein a rubber sheet and a di anond | appi ng sheet are stretched on the
wire wnding block according to the nethod illustrated in Fig. 17. Fig. 19
is a front view gijdhe Stsatae rigptnsi@eFvdewl8s thedregfonsshophadikigof a
slider holding jigsetting plate used in a processing apparatus according
to an enbodinent of the invention. Fig. 21 is a sectional view taken al ong
the line 28+21 in Fig. 20. Fig. 22 is a plan view of another slider .

holding jig setting plaje use D 2 RLo°CH 4o 2RPALALH SN SHRLEL e A"
adjustinﬁ membex in'ﬁig. ;. |
Fig. 6 is a-sidé-viéwlof the member shown in=F;g. 5.
.fig. 7 is a front view of the Y-direction swing widfh
adjustiﬁé member in Fig. 1. _
| Fig. 8 1s a side view of-the membexr shown in Fig. 7.
Fig. 9 illustrates a movement of.g slider holding 3jig
sﬁfting platé in Fig. 2, | )
'Fig. 10 illustrates a sensor for detecting the presence

or absence of the slider holding jig setting plate shown in Fig.

9,

Fig. 11 is a side view of a wire winding block in Fig.
1.

Fig. 12 is a front view of the wire winding block in Fig.
1.

Fig. 13 is a perspective view showing an elastic member

used in the wire winding block shown in Fig. 11.

fig. 14 is a perspective view showing a transforming
member used for the wire winding block shown in Fig. 11.
Fig. 15 is a perspective view shbwing the wire winding

block shown in Fig. 11 and a rubber sheet and a diamond lapping

sheet provided thereon.



enbodi nent of the invention. Fig. 23 is a sectional view taken along the
line'23-23 in Fig. 22. Fig. 24 is a perspective view of an exanple of a

slider processed by a processing apparatus according to an enbﬁqjggniz &%
the invention. Fig. 25 is a sectional view showi ng the nei ghborhood o g

JAN 2003 20 the slider during the processing perforned by the processing
appar atus according to the enbodi nent of the invention. Fig. 26 is an
enlarged illustration of the region Ci¥W Fig. 25. Fig. 27 is a sectional
view of a |load applying portion in Fig. 1 taken fromthe front side

thereof. Fig. 28 is a gectional view of the | LRY4 Lag 4 Fig.
1 taken from aFdi%Gre %Ghéﬁeﬁfforqﬂtg.vifg Féo‘é’iggc%i%or?gﬁ%pblgg\;‘v %?O%ﬂ\}vei ght hol der
shown in Fig. 28 with spiral greoves forned on_ the_hol es tbgaereq;??gi g. 30

i s a secthenaline cwiR@ing nblek shevhtiBnFdf-alftodhd FpF4R B¢ on in
p
Fig. 1. Fig. 31 is a sectional view show ng the operation of the |oad
appl yi ng ppokiiiged ithdieonl. Fig. 32 is a sectional view showing the
operation of the |oad applying portionin Fig. 1 Fig. 33 is a sectional
view showi ng t kg pparaiivisfatée an example of a method for providing
a rubber sheet and a diamond lapping sheet on the wire winding
block shown in Fig. Il.

Fig. 18 is a plan view showing a state wherein a rubber
sheet and a diamond lapping sheet are stretched on the wire
winding block according to the method illustrated in Filg. 17.

Fig. 19 is a front view of the state'shown in Fig. 18.

Fig. 20 is a plan view of a slider holding jig setting
plate used ina processing apparatus according to an embodiment

of the invention.

Fig. 21 is a sectional view taken along the line 21-21

in Fig. 20.
Fig. 22 is a plan view of another slider holding jig

setting plate used in a processing apparatus according to an
embodiment of the invention.

Fig. 23 1s a sectional view taken along the line 23-23

in Fig. 22.

Fig. 24 is a perspective view of an example of a slider

processed by a processing apparatus' according to an embodiment

of the invention.

Fig. 25 is a sectional view showing the neighborhood of




| oad applying portion in Fig. 1 Fig. 34 is a sectional viewill us3r0atJiAr|\pzaﬂa
first. step of chanferi ng of a processing nmethod according to an

enbodi mrent of the invention. Fig. 35 is a sectional viewillustrating a

second step of chanfering of the processing nethod according to the

enbodi nent of the invention. ,3 0 JAN 2003 21 Fig. 36 is a sectional view

illustrating a thi rd step of chanf eri ngoof the processing nethod according
Fig. 37 is a sectional view

to the enbodynment i(lentlon : ]
i |lustrati n&*&f‘mﬁ }fb"rr &r P&HSF‘rFﬁM&dD?ﬁf@é@ﬂdecb}f dihe gpreedssingwi t h
the processing nethod accord| ng to the enbodi nent of the invention. Fig.
38 is a sectamrat\u%apcor@mg 4o ithe etibddimnentief thesdrveshtion. chanf ering
presented for conparison with the processing nmethod according to the
enbodi ment of theFignvadtisoan endar i 111 ape of
an edge of a sli dlgr at an air inf wlgl%%}?ﬁg?ig? %QEL& %eiellﬂneg%;nf ered:
according teghe nethod shown in Fig. 37 or 38. Fig. 40 illustrates an
exanpl e of the shape of an edge of a slider at an air inflow side thereof
whi ch has been c}arrf elil7e in three stepsﬂgccordl ng to an enbodi ment of the
invention. Fig. 418 A7} Aapectignaliview ebadoag Py Ixiagopertign éndhig.

enbodi nent of the invention wherein a lateral wall of the slider
taken from the front side thereof.

Fig. 28 is a sectional view of the load applying portion in
Fig. 1 taken from a side thereof.

Fig. 29 is a sectional view of a weight holder shown in Fig.
28 with spiral grooves formed on the holes thereof.

Fig. 30 is a sectional view showing the operation of a load
applying portion in Fig. 1.

Fig. 31 is a sectional view showing the operation of the
load applying portion in Fig. 1.

Fig. 32 is a sectional view showing the operation of the
load applying portion in Fig. 1

Fig, 33 is a sectional view showing the operation of the
load applying portion in Fig. 1

Fig. 34 is a sectional view illustrating a first step of
chamfering of a processing method according to an embodiment
of the invention.

Fig. 35 is a sectional view illustrating a second step of
chamfering of the processing method according to the

embodiment of the invention.



holding jig and a | apping surface of a dianond | apping sheet define an
angl e of 60. Fig. 42 illustrates an exanple of the shape of an edge , after
the second.step of chanfering in the case shown in Fig. 41. Fﬁg"3 JAN 2003
illustrates an exanple of the shape of the edge after the third step of
chanfering in the case showm in Fig. 3 0 JAN 2003 22 41. Fig. 44
illustrates a slider holding jig according to an enbodi nent of the

i nvention wherein a lateral wall of th&'slider holding jig and a | appi ng
surface of a dianond | appi ng sheet define an angle of 750. Fig. 45

i1l ustrat ' lLe, of  the,shape f t [ f

chant er i ng i n Fi8 cBSc-SbARCERoRRY, o iy cra il e PSSR Bes O

t he shape of the edge _after the third_step of chanferin i% the case shown
18 T pbedmen

in Fig. chamfprgng ofthe,pEarepeinyg e thod ACrd
configuration of a slider. Fig. 48 schematically illustrates a nethod for
chanferi o theshndwntdesording to the related art. Fig. 49 is an enl arged
illustration of a region Cin the vicinity of edges of rail portions which
have been chanfgged37 is a sectional view illustrating another method

for chamfering preéenteﬁ for comparison with the processing

method according to the émbodiment of the invention.

Fig..38 is a sectional view illustrating still another
method for chamfering presented for comparison with the
processing method according to the embodiment of the invention.

Fig. 39 illustrates an example of the shape of an edge
of a slider at an air inflow side thereof which has been chamfered
according to the method shown in Fig. 37 or 38.

Fig. 40 illustrates an example of the shape of an edge
of aslider at an air inflow side thereof which has been chamfered
in three steps according to an embodiment of the invention.

Fig. 41 illustrates a slider'holding jig according to an
embodiment of the invention Qherein a lateral wall of the slider
holding jig and a lapping surface of a diamond lapping sheet
define an angle of 60°.

Fig. 42 illustrates an example of the shape of an edge

after the second step of chamfering in the case shown in Fig.

41.

Fig. 43 illustrates an example of the shape of the edge

after the third step of chamfering in the case shown in Fig.



according to the nethod shown in Fig. 48. Fig. 50 illustrates a node of
inclifnation of a slider. DETAILED DESCRI PTI ON OF PREFERRED EMBCDI MENT A
preferred enbodi nent of the invention will now be described thl1éhﬁfﬁrﬁnce
to the-drawings. Fig. 1 is a partially cutaway front view of a slisiEr ANo2003
JAN 2003 23 processing apparatus according to an enbodi nent of the

invention. Fig. 2 is a right side view of the apparatus shown in Fig. 1.
Fig. 3 is an enlarged front view of the2apparatus in Fig. 1 showing the’

nei ghborhood of an X-Y table. Fig. 4 is aright side view of the region
shown in Fig. 3. A processing apparatus 10 according to the present

enbodi neng1is an apparatus for |apping an edge of a slider to chanfer the
edge. The present enbodinent will refer to an exanple of a slider used for

a thin film megpgtigs Reathstiutey acebsdeny haydingt 39 l@cteeding spp@amt us
mai n body 11. An operation panel 23 is provided on the front end thereof.

A base pog t{,@&yﬁgnitsoﬂ:ﬂ\éi Aesk o dhenaRRana WatERaN Wil oflthe Bldider s

provi ded N abl e 13 whose top surface can be noved in an X-direction
(the horizontal direction_ idi I QWamdnd da Gheet

Y- di recti}éﬂl?fﬂg H%Pi Qgﬁtglf%ﬁ%{lﬁ?so‘%gfﬁé\%i%cf;ta;g by tnhe arp?g'ﬁn Fig. 2) on
the base portion 12. The X- Y table 13 corresponds to the noving nmeans

(devi ce) aetineiap apglenefi dvention.
Fig. 45 illustrates an example of the shape of an edge

after the second step of chamfering in the case shown in Fig.

44. |
Fig. 46 illustrates an example of the shape of the edge

after the third step of chamfering in the case shown in Fig.
44.
Fig. 47 is a perspective view showing an example of a

configuration 6f a slider.

Fig. 48 SChématically illustrates a method for chamfexring
a slider according to the related art.

Fig. 49 is an enlarged illustration of a region C in the
vicinity of edges of rail portions which have been chamfered

according to the method shown in Fig. 48.

Fig. 50 illustrates a mode of inclination of a slider.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT
A preferred embodiment of the invention will now be
described with reference to the drawings.

Fig. 1 is a partially cutaway front view of a slider



The X-Y table 13 has a fixed plate 14 fixed to the base portion 12, a
Y-direction swinging plate 15 provided on the fixed plate 14, 329 abAdN 2603
fixed on the Y-direction swinging plate 15, an X-direction sw nging plate
17 provided on the plate 16 and a plate 18 provided on the X-direction

swi nging plate 17. 3 0 JAN 2003 24 As shown in Fig. 3, guides 19 with a
bearing extending in the Y-direction ag$ provided at both ends of the top
surface of the fixed plate 14 in the X-direction. Engaging portions 20
ext endi ng i NPTYEECSBIARr exPppanatuss nacaordimggagenent embodihentgubfiethed
provi ded on the fixed plate 14 are provided on both ends of the bottom

surface of timvenrtihiecFign2siy A0kt tPidleCvickp dfntﬁé%ngiépartﬁ%t :jsﬂagvrpe fhe

Y-direction swinging plate 15 is "noved in the Y-direction when

engagi ng porgicong 2Gr . al i des 19 on e fixed plate 14. As
shown in Fi g.lg?l,Pgui(ngg\égis %r?%%é&gg%(?wﬁ%n )Yﬂ%Wd?%%ﬁeiqu‘ﬁ%a&%il? ¥on are
provi ded at pot,h ends ,of the p surfac of the plate 16 in the
Y-directi on.Plﬁ%b%‘G*% ‘8’& ﬂ%ﬁégﬁiﬁoé’ﬁlt ehdAmgXihh tahlex- diget iisnairight
engagenent with the guides 21 provided on the plate 16 are provided on
both ends ofSidgevisst pérthestegigre sbiowhdnXFifi.r 8ct Aoprevéswhggapparatdd in
the Y-direction. The X-direction swinging plate 17 is noved in the

X-direction 10vmecdrtingngeging peesénneddomiiferl 989ahne 'r‘i'ﬁ%]szjfopn the
plate 16. A plurality of wire wnding blocks 30 are secured on the
lapping an edge of a slider to chamfer the edge. The present
embodiment will refer to an example of a slider used for a thin
film magnetic head.
The processing apparatus 10 has an apparatus main body
11. An operation panel 23 is provided on the front end thereof,
A base portion 12 is provided on the apparatus main body 11.
There is provided an X-Y table 13 whose top surface can be
moved in an X-direction (the horizontal direction indicated by
the arrow in Fig. 1) and a Y-direction (the horizontal direction
indicated by the arrow in Fig. 2) on the base portion 12. The X-
Y table 13 corresponds to the mdving means (device) according
to the invention.
The X-Y table 13 has a fixed plate 14 fixed td the base
portion 12, a Y-direction swinging plate 15 provided on the fixed
plate 14, a plate 16 fixed on the Y-direction swinging plate 15,

an X-direction swinging plate 17 provided on the plate 16 and a

plate 18 provided on the X-direction swinging plate 17.



plate 18. The wire w nding bl ocks 30 correspond to the transform ng device
or auxiliary device for processing a slider according to the invention. A
configuration of the wire wi nding blocks 30 will be described later in
detail: As shown in Fig. 3, a Y-direction swinging notor 40 is 33)[)\]505“\29%’%
25 provided in the apparatus nain body 11. A disc 42 is attached to a
rotating shaft 41 of the Y-direction swnging notor 40 in the apparatus
mai n body 11. A swing origin sensor 43 % provided in the apparatus nain
body 11 such. that it sandw ches the disc 42. For exanple, a hole is
provided in a predeterm ned_|l ocation of the disc 42, and a transni ssion
type photo- sensBFf SPR¥Sr pBr BLgngS arBuRRS 3% mith Gs@&agénlgh@@ﬁ“ﬁ’&“&i gin
sensor 43. In this case, the swing ori.gin sensor 43 detects the position
of the holr die tthdligiegtism ayedprecided adr bgth efdsofsthedtdm supface
Y-direction. Arotating shaft 45 for a swwng in the Y-direction is coupled
to the upgertRadfoketihplavéal 4 nn stied tX-4Alirdctivn.Y- Edigagdnigo poswiiegisng
notor 40 through a Y-direction swing width adjusting nenber 44 in a

posi tion hjhghefeddtig e thePy S feceioR i REvhBEe divGddened? wikle the

Y-direction swng width adjusting member 4.4 is capable of offsetting the
oot 0 By T Urdead ol G6ELERloa bIALEN IR 0L 1 iy cct o
having a gt?gé igg 1i:1§e at;ottatccpme ds&r atchee oLfDQ:%Ea qui%fecg:ll%n\(éwinging plate

.15 in the X-direction. The Y-direction swinging plate 15 1is

moved in the Y-direction when the engaging portions 20 move

along the guides 19 on the fixed plate 14.

As shown in Fig. 4, guides 21 with a bearing exte'nding
in the X-direction are provided at both ends of the top surface
of the plate 16 in the Y-direction. Engaging portioﬁs 22
extending in thé X-direction':!.n engagement with the guides 21
provided on the plate 16 are provided on both ends of the bottom
surface of the X-direction swinging plate 17 in the Y-dixfection .

'The X-direction swi,nging_ plate 17 is moved in the x-direct:Lc;n
when the engaging portions 22 move along the guides 21 on the
plate 16.

A plurality of wire'windin_g blocks 30 are secured on the
plate 18. The wire .winding blocks 30 correspond to the
transforming device or auxiliary device for processing a slider
according to the invention. A configuration of thewire winding

blocks 30 will ‘be described later in detail.

As shown in Fig. 3, a Y-direction swinging motor 40 is



direction swnging rotating shaft 45. A guide 47 extending in the
X-dirrection for guiding the cam46 is provided on the top surface of the
Y-direction swinging plate 15. Wien the rotating shaft 41 of @@ JAN 003
Y-direction swinging notor 40 and the rotating shaft 45 for a sw ng i% Yhe
Y-direction are offset, the cam46 .3 0 JAN 2003 26 is rotating by a
rotation of the Y-direction sw nging notor 40, and a novenent of the cam
46 al ong 'the guide 47 swings the guide %7, plate 16 and Y-direction
swinging plate 15 in the Y- direction. The base portion 12, fixed plate 14,
Y-direction swinging plate 15 and plate 16 are fornmed with a hol e through
whi ch t hepYotitded tLantbeiappanatrus maingbednill 454 41sas42 tisy athached
X-direction swinging notor 50 is provided in the apparatus nmain body 11. A

disc 52 i §,2htAS0LE14E shdPE Al 68 tisdAf-dirbotfiohhew¥ndinganobors4d rigi ng
notor 50 in the apparatus main body 11. A swing origin sensor 53 is

provi ded 'gﬁg%%ala%ﬁﬁ% il W 1200v A1 YWY sehbof AWlLe Piesvidi di sc

52. For e 1s provided In a predeternm ned | ocation of the

disc 52, and a transm ssion type .photo- I RO | L fier

i s used a%ntﬁ%eﬁﬁﬁﬁr%fﬁ]ﬁinﬁj’g{g’ggg ggsﬁi{‘fa ﬁxlast ggsée?‘%t %ﬂgsm%e%g‘?n
sensor 53 -detects the position of the I f - the.disc 52 t.ect an
origin of 43.sWek e¥amMBle ')@diql&{? é’ﬁ.m’g@@?rﬁ? APTEIS %nﬂfﬁgéﬁp%:arﬁo&d} ment ,
the origins of swings inthe Y- and X-directions are detected by the sw ng
origin seaforthd3 ah8cs5342¢ randr @ t fEanENissdPnor type xPhatg;sensor

incorporating an amplifier is used as the swing origin sensor '
43. In this case, the éwing origin sensor 43 detects the
position of the hole of the disc 42 to detect an origin of a

swing in the Y-direction.

A rotating shaft 45 for a swing in the Y-directtion is
coupied to the upper end of the rotating shaft 41 of the Y-
direction swinging motor 40 through a Y-direction swing width
adjusting member 44 in a position higher than the top surface
of the base portion 12. The Y-direction swing width adjusting
member 44 is capable of offsetting the rotating shaft 41 of the
y-direction swinging motor 40 and the Y-direction swinging
rotating shaft 45 and capable of adjusting the offset. A cam
46 having a bearing is attached to the upper end of the Y-
direction swinging rotating shaft 45. A guide 47 extending in
the X-direction for guiding the cam 46 is provided on the top
surface of the Y-direction swinging plate 15. When the rotating
shaft 41 of the Y-direction swinging motor 40 and the rotating

shaft 45 for a swing in the Y-direction are offset, the cam 46



13 to an origin of sw nging, which always keeps the position of X-Y table
13 constant when processing is started. This elimnates any variation of
results of processing. A rotating shaft 55 for a swing in the X—.&Iiﬂrééﬂim
is coupled to the upper end of the rotating shaft 51 of the X 3 0 JAN 2003
27 direction sw nging notor 50 through an X-direction swing wdth

adj usting nenber 54 in a position hi ghﬁﬁr than the top surface of the base
portion 12. The X-direction swing wi dth adjusting nenber 54 is capable of
offsetting the rotating shaft 51 of the X-direction sw nging notor 50 and

the X-di %@%ée&m{;&g} ROré P4 8L bAG S PR ty T rettd otpBRbhg10§ nsidistaiong t he

of f set. cam 56 having a bearing is attached to the upper end of the

X-direction sw ngi ' t ' [ ' e

Vi r oot POR 4 BRTEh T ST RAS A Bk 1oty ehobiiiife 17 RHLAGY b GRARE
the X-direction swinging plate 17. . Wien fhe rotati aft 51 of he
X-di rect #3n PhatH nbg SeliprFtiane sHinging g{‘.ﬁ?? ég f éhgvm'y}i'g in the
X-direction are offset, the cam 56 is rotating by a rotation of the

X- di r ect Adwestilngi.ngThet baseoporkition al o fdwed Pdatend 4oath-94 o33N he
gui de 57 swings the guide 57, X-direction swnging plate 17 and plate 18
in the Xsdiithgdéhgoplathels bmsd platd 6 a2e foxmedpritle ahole dhresrdhon
swinging plate 15 and plate 16 are formed with a hole through which the
X-di rectyRicAV¢Rgi NI ot idy SdidinkProsatiagrskadftA s dief giseattied and
operation of the Y-direction swing wdth adjusting nenber 44 will now be
described W thyy x-direction swinging motor 50 is provided in the

~ apparatus main body 11. A disc 52 is attached to a rotating
shaft 51 of the Y-direci:ion swinging motor 50 in the apparatus
main body 11. A swing origin éensor 53 is provided in lthe
apparatus main body 11 such that it sandﬁiches the disc 52. For
example, a hole 1s provided in a predefermined location of the
disc 52, and a transmission type photo-sensor incorporating an
amplifier is used as the swing origin sensor 53. 1In this case,
the swing origin sensor 53 detects the position of the hole_ of
the disc 52 to detect an origin of a swing in the X-direction.
According to the present embodiment, the origins of
swings in the Y- and X-directions are detected by the swing
origin sensors 43 and 53 to return the position of the X-¥Y table
13 to an origin of swinging, which always keeps the position
of X-Y table 13 constant when processing is started. This
eiiminates any variation of results of processing.
A rotating shaft 55 for a swing in the X-direction is

coupled to the upper end of the rotating shaft 51 of the X-



reference to Figs. 5 through 8. Fig. 5is a front view of the Y- direction
swi ng w dth adj gsti ng menbgr 44 taken when the offset between u3e rdANtZﬂﬂa
shaft 41 of the Y-direction swi nging notor 40 and the Y-direction sw nging
rotating shaft 45 is zero, and Fig. 6 is a side view of the nmenber shown 3
0 JAN 2003 28 in Fig. 5. Fig, 7 is a front viewof the Y-direction swng

width adjusting nenber 44 when the offget between the rotating shaft 41

of the Y-direction swinging nmotor 40 and the Y-direction sw nging rotating

shaft 45 i s @irpeast sWinawsw queter (30 gwaugh arhak-diecatiomnsiving. wRiths a
side view of the nmenber shown in Fig. 7. The Y-direction swing wdth

adj usting nesdberstitdg insemberi PPeal anpbBitibr bigePEidh e bl XAt (et upper
%LAIE 8 (g and

end of the rotating shaft 41 of e Y-direction svmlngln {rptor ; o
havi n a gr :endiHg 4 e4:d] | mpvable portion vabl y
cont a?ned in t egpg?gggelgf ?ﬂgo}?ﬁ;gg#tg%t}t%ﬁlg@f@ﬁg%ﬂ&%ﬁngtrge 663‘] g%r ﬁng
of the Y-dir.ection, sw ngi rotati shaft 45, a_ driving screw attache
to a side of'St ﬁé‘PPPi%aor}g&gfﬁe& ng1 tp’gr rotgling Shalt Rdv | EheoXtdizacton
relative to the fixed portion 61 and a fixing screw 64 a_tt.ached t o anot her
side of the SWH@ngomoten S@landrthd ¥-direchiomswibging avtating6shafs 55e
fixed portion 61. Wth the Y-direction swing width adjusting menber 44, the
movabl e por tdruh dapatie dfeadjivsting ehet 6ffget, 0 A kanh i 36 hAhkl # békindYis
rotating the driving screw 63 and the novable portion 62 can

attached to the upper end of the X-direction swinging rotating shaft

S55. A guide 57 extending in the Y-direction for guiding the cam 56 is

provided on the bottom surface of the X-direction swinging plate 17.

When the rotating shaft 51 of the X-direction swinging motor 50 and

the rotating shaft 55 for a swing in the X-direction are offset, the cam

56 is rotating by a rotation of the X-direction swinging motor 50, and

a movement of the cam 56 along the guide 57 swings the guide 57,

X-direction swinging plate 17 and plate 18 in the X-direction. The

base portion 12, fixed plate 14, Y-direction swinging plate 15 and

plate 16 are forxﬁed with a hole through which the X-direction

swinging rotating shaft 55 is inserted.

A configuration and operation of the Y-direction swing

width adjusting member 44 will now be described with

reference to Figs. 5 through 8. Fig. 5 is a front view of the Y-

direction swing width adjusting member 44 taken when the

offset between the rotating shaft 41 of the Y-direction

swinging motor 40 and the Y-direction swinging rotating shaft

45 is zero, and Fig. 6 is a side view of the member shown



: : : : . he
be fixed to the fixed portion 61 by fastening the fixing screw 6
Y-direction swinging notor 40 is driven with zero offset betvveefs ﬂwxﬂ 5003

ating shaft 41 of the Y-direction swinging nmotor 40 and the Y-direction
;\(/)\; ngi ng rotating shaft 45 as shown 3 0 JAN 2003 29 in Figs. 5 and 6, the
Y-direction swing width adjusting menber 44 causes the Y-direction
swi nging rotating shaft 45 to only rotajge and remain in the same position.
Therefore, the _resulting swing width of the Y—dlreqtlpp swi ngi ng plate 15
is zero. VhHh Hige g(u dFigct/i & & \remt jewotodr thid Y-slickd tiem swilg witdtdf f set
of a predeterm ned quantity greater than zero between the rotating shaft

41 of the Y-adjustingnmember My whear tHé skt betwedh' a5d ir3la 8o gha%
rotating shaft 45 as shown in Figs. 7 and 8, the Y-direction \sq:%lnng w dt h

2djusting revor GhecRuagecih Yol gsia oldh AL A PRl lcle

rotate eccentrically to the rotating 1 ( _ .
of the Y- S?F%@ﬁ%i#éy‘?&@%sﬁ'@%ﬁé? 49458 Hiedelermined cavapsiiveaneatts
rotating shaft 41 and the Y-direction swinging rotating shaft 45. The
confi gur ati dhaih@espeand HigoB ime sids veewi eihtbeimgmberdshoadh Ust Fig
menber 54 are the sanme as those of the Y- direction swing wdth adjusting
menber 44. |IH the present enbodinment, the speed of rotation of the Y-
The Y-direction swing width adjusting member 44 is
equipped with a fixed portion 61 fixed to the upper end of the
rotating shaft 41 of the Y-direction swinging motor 40 and having
a gi'oove extending in one direction, a movable portion 62
movably contained in the groove of the fixed portion 61 and fixed
to the lower end of the Y-direction swinging rotating shaft 45, a
driving screw 63 attached to a side of the fixed portion 61 for
moving the movable portion 62 relative to the fixed portion 61
and a fixing screw 64 attached to another side of the fixed portion
61 for fixing the movable portion 62 to the fixed portion 61.
With the Y-direction swing width adjusting member 44, the
movable portion 62 can be moved relative to the fixed portion 61
by rotating the driving screw 63 and the movable portion 62 can
be fixed to the fixed portion 61 by fastening the fixing screw 64.
When the Y-direction swinging motor 40 is driven with zero

offset between the rotating shaft 41 of the Y-direction swinging

‘motor 40 and the Y-direction swinging rotating shaft 45 as shown



direction swnging notor 40 is controlled within a range fromO ts[]o i(?\,rﬁm
and the speed of rotation of the X-direction sw nging notor 503 J 2003
controlled within a range fromO to 30 rpm In the present enbodi nent, the
swing width of the Y 3 0 JAN 2003. 30 direction -swinging plate 15 is
controlled within a range from O to 15 mm and the swing width of the
X-direction swnging plate 17 is contradled within a range fromO to 30
mm As shown in Fig. 1, two rail portions 29 extending in the Y-direction
are secur ed ignFige. baandpdy thenY idirectims istviens wdd thbad fu stiees noé miba X- Y
table 13 in the horizontal direction thereof. A guide 71 extending in the

et o 41 oassdthe - anctiain i gilg iEng ard Ll O

jig setting plate 70 is provided above

hol ding ji LN a | S, provided to position a,glider holding jig
80 forghjol girz)ghgés%r&har?g lé{ sf?gégehoﬁ%ﬁlﬁg ]g%ﬂt??\ﬁ' pl aﬁée oFGr r 488onds

to the positioning devjce or, auxiliary deyice for processing a slider
according tdSS t}%eﬁﬁ’}%_w%@i sqili Ggle Nofiraaiion gswingingrp ds$ tis t he
slider hol der according to the invention. Engaging portions 72 to engage

t he gui des ZEr@re provided on the bottom surface of the slider holding jig
setting plate 70 in the vicinity of both ends thereof in the X-direction.

él roverrent (r)]f t Whengabiey -aré¢ bR Svidlging mﬁt&uim%ﬁﬁ@eﬁemmhe

g jig setting plate 70 to nove In the Y-

an offset of a predetermined quantity greater than zero
between the rotating shaft 41 of the Y-direction swinging
motor 40 and the Y-direction swinging rotating shaft 45 as
shown in Figs. 7 and 8, the Y-direction swing width adjusting
member 44 causes the Y-direction swinging rotating shaft 45
to rotate eccentrically to the rotating shaft 41, which
consequently causes the Y-direction swinging plate 15 to
swing. In this case, the swing width of the Y-direction
swinging plate 15 is twice the offset between the rotating shaft
41 and the Y-direction swinginé rotating shaft 45.

The configuration and operation of the X-direction swing
width adjusting member 54 are the same as those of the Y-
direction swing width adjusting member 44.

In the present embodiment, the speed of rotation of the Y-
direction swinging motor 40 is controlled within a range from O
to 40 rpm, and the speed of rotation of the X-direction swinging

motor 50 is controlled within a range from 0 to 30 rpm.

In the present embodiment, the swing width of the Y-



direction. The slider holding jig setting plate 70 is located in a
position above the X-Y table 13 when it is noved forward to the extremty
and is retracted fromthe position above the X-Y table 13 by ddViJAN 12003
backward fromthat state. 3 0 JAN 2003 31 Fig. 9 illustrates a novenent of
the slider holding jig setting plate 70. A stopper 75 is provided in a
position that corresponds to the rear end of the slider holding jig
setting plate 70 when the slider holdi3ag jig setting plate 70 is | ocated
at the backward extremty (right side in Fig. 9) to regulate the backward

nmovenent of the slider holding jig settin t | 1d | ates a
sensor f direéctdon sylngdng B%gﬁ%elgs ors gﬁ’ggﬁgtlﬁgﬁ ‘g%éhis':ﬂll?%er hdo% ing jig
setting plate 70 in the position above the X-Y table 13. As. sho in Fig.
10, a Sepses 15amhuaandmhpiswexgmidthmfo‘vhqéddatr%%‘ﬁ?aﬁ’%i%%c?%tﬁ he
holding jig setting plate 70. In a position that corresponds to the

forward qRd4Qf dditrsdiltad widlidima jdapgeetfiriony Opltax @07@0mahen the slider
hol ding jig setting plate 70 is |located at the forward extremty, there is

provi ded a slider gl fi 19 Hiigl $etivddalhaperteneds extsaddog ¥n the.
detecting the presence or absence of the sensor actuation piece 73 to

' the pasiam LR A RaC O e B R e Bh type
photo-sensor = 1NCOIPOL 3L 0929 BABLLT 15" 1hS tRCHRY At a1t ectlion
thereof. A guide 71 extending in the y-direction is provided
on each of the rail portlons 29. |
a slider holding jig setting plate 70 is provided above
the X-Y table 13. The slider holding jig setting plate 70 is
provided to position a slider holding jig 80 for holding a slider.
The slider holding setting plate 70 corresponds to the
positioﬁing aevice or auxilia:;y device-lfor processing a slider
according to the invention. The slider holding 3jig 80
corresponds to the slider holder according to the invention.
Engaging portions 72 to engage the guides 71 are provided on
the bottom surface of the slider holding jig setting plate 70
in the vicinity of both ends thereof in the X-direction. A
movement of thé engaging portions 72 along the gulides 71 causes
the slider holding jig setting plate 70 to move in the Y-
direction. The slider holding jig setting plate 70 is located
in a position above the x-Y_table 13 when it is moved forward

to the extremity and is retracted from the pos;tion above the -

X-Y table 13 by moving it backward from that state.



According to the present enbodi nent, processing can not be carried out
until the slider holding jig setting platée detection sensor 74 detects

that the slider holding jig setting plate 70 has been retracted 1;([510'[%&%_A
position above the X-Y table .3 0 JAN 2003 32 13 and it is detec® t200

003
the slider holding jig setting plate 70 has been thereafter located '"in
the position above the X- Y table 13. Hhe purpose is to retract the slider
holding jig setting plate 70 fromthe position above the X-Y table 13
tenporarily each tine one cycle of processing is carried out to allow

repl acenent of a di anond | apping sheet to be scri I 1 ggown in
Fig. 1, a slidetghd dildgmstingtes: adrerMeRh Q%?Ssﬁgﬁgfogkggdnﬁjtge slider
holding jig setting plate 70 to detect whether the sli deri g(élnd'tﬂgtj ig 80
is rmunt%gtg%gftﬂa?iédm. ok toppeT i1§ SetProyigediin APSSIAIP™ EOF “exanypl e,
t he sensoOr I's a photo-sensor having a light emtting portion . and a
light receiyvi ngnggr{g%@r&gﬂgadi 6f pese tsldrde o hedsiing Jd9e88htdPHAer with
the sli dePThoFH ng jig 80 interposed therebetween. In the prox((:)eststi lrélg
apparatus 10 of the _pr.es | SBRY 4 1ghse POENG ipdrate 70Hss Xogat&f e 13 is
r et ur nedpiatend UPF&#%%%S?%%?% a¥ tjerb the absence, of the slider
holding jig 80 i's confirned by, th | l4d{ B4 d. @ aicaieigmlatensor 75.
The procatstheg %V%Fﬁseggr%i%%eﬁ%féeﬂs‘g%idg)nbodi megnt is further equipped

il :1611: :ert)cr:)llcz;;]g rtggw;éx:lgx{]t loofot:];lgrsffgclal\.“t?gl@ing jig setting plate

70.

Fig. 10 illustrates a sensor for detecting the presence
or absence of the slider holding jig setting piate 70 in the
‘position above the X-Y table 1.3. As shown in Fig. 10, a sensor
actuation piece 73 is provided at the forward end of the holding
jig setting plate _70. In ‘a position that corresponds to the
forward end of the slider holding jig setting plate 70 when the
‘slider holding jig setting plate 70 is located at the forward
extremity. 1';here is provided a gslider holding jig setting plate
detectioﬁ sensor 74 for detecting the presence or absence of
the sensor actuation piece 73 to detect the presence or absence
of the slider holding jig setting plate 70 in the position above
the X-Y table 13. For example, a transmission type photo-sensor
incorporating an amplifier is used as the sensor 74.

According to the present e.mb'od:l.ment, processihng can not
be rcarried out until the slider holding jig setting plgte
detection sensor 74 detects that the slider holding jig setting

plate 70 has been retracted from the position above the X-Y tablg



a downward load to a slider held by the slider holding jig 80, capable of
adj usting the magnitude of the applied | oad. The |oad applying portion 100
corresponds to the | oad applying nmeans (device) according to the

i nvention. A configuration of the 3 0 JAN 2003 33 | oad applylngaapnghpnuﬁgo
will be described in detail later. A configuration of the wire _-n&

bl ock 30 will now be described with reference to Figs. 11 through 15. Fig.
11 is a side view of the wire mnndlng3%Iock 30. Fig. 12 is a front view of
the wire w nding bl ock 30. Fig. 13 is a perspective view show ng an

el astic nmenber used in the wire winding block 30. Fig % 1S

per spectliavandvi evis detiecged thahdhs ﬁilggeﬁé?ﬂ)’é‘rm%é& sefting R?Jr?"eew ndi ng
bl ock 30. As shown. in Figs. 11 and 12, the wire winding block 30 has a

bl ock f@idﬁ thadheddn Tinerdd Pokr ko a badlyiB the Haritsdmialpve ¥retdngul ar
recess 3la which is open on the top surface thereof . The recess 3la is

adapt ed I 3i3N arheChaPPYsar 18 &5 et rattmone S2idershoiiing Fig. 13 or
a transfyt r?i%% Er%t?rrbe 3 Ejagﬂ shown in Fig. 14. For exanple, the elastic

menber 32 is for Si 0 EabOPe Sthbaxe yoftdnlke el asti c
menber £t ‘i:'é‘grl}g‘gﬂt tf%eﬁ]t or{glést#?ﬁ%i%—r? The bl ock nain body 31 when

contained in the rece O the u hes LARPSEQT HLLO menber
33, t hertemperaiilsy %F%f fﬁzﬂq AP FFYCHH ;L)L gcg%gﬁgsggnbeg?en ?ng in a

direction perpendicular to the |ongit nal. directian of . formn
Tember 1B EAoM :gépfacement of a diangt]clmtiJ 33103 LESEE YL BL d08cHiBRA 9

later.

As shown in .Fig. 1, a slider holding jig detectlon sensor
75 is provided on the slider holding jig setting plate 70 to
detect whether the slider holding jig 80 is mounted on the slider
holding jig setting plate 70.or not. For example, the sensor
75 is a photo-sensor having a 1ight emitting portion and a light
receiving portion provided in positions opposite to each other
with the slider holding Jig 80 interposed therebetween.

In the processing apparatus 10 of the present embodiment,
the position of the X-Y table 13 is returned to the origin of
swinging after the absence of the slider holding jig 80 1s
confirmed by the slider holding jig detection sensor 75.

The processing apparatus 10 of the present embodiment is
further equipped with a load appl.ying portion 100 for applying
a downward load to a slider held by the slider holding jig 80,
capable of adjusting the magnitude of the applied load. The
load applying pol-rtion 100 corresponds to the load applying means

(device) according to the invention. A configuration of the



t he projections 33a has a rectangul ar sectional configuration. For

exanpl e, the transform ng nenber 33 is fornmed of stainless steel. The top
surface of the projections 33a is flush with the top surface of t@slghﬁpé
mai n body 31 when the transformng 3 0 JAN 2003 34 nenber 33 is containe 003
in the recess 31 a. Awire 34 is wwund in a plurality of turns around the
outer circunference of the bl ock nai%3body 31 containing the elastic

menber 32 or transform ng nenber 33 i'mthe recess 3la thereof. The ends of
the wire 34 are secured to the block main body 31 with wire | ocking screws

35 in the vicinity of bhoth .end of e,.hl | N body |

| ongi t udiead RRRIHh R S5t ioo\/\ﬁ’&hﬁt Rg @géﬁg?%?%%g ?r%r}w%%? %%e?g
contained in the recess 3la, a part of the wire 34 Iocﬁeqpﬁg t he, upper
surface of the A woné lgur@td@meEckherire vipding 2otk Pe¥% PSns 33a
of the transform ng nmenber 33. Holes 36 for inserti ng t he | ocking screws
are fornggkdorited. with niefemsndsottto @igs .ofl 1t kbroNghk 19ai nFA8dy13118n the

| ongi tudinal direction thereof. As shown in Figs: 3 and 4, the wire

wi ndi ng b QGlgs 3Q ¥ ©£Seher Rilréowiheing Bodi8 30 t hFigekildg isser Eweng?
I nserted through the holes 36 for the locking screws. Fig. 15 is a

per spect i ve, yi WaQ 319 gMIGoR0 301.0Ck1g3018ngs aar pbbepeshtet and a
di anond Ivél'ﬁﬁ‘lyr?gflvs eet provided g}chereon, VWhile the wire w nding block 30

L ustrated 1o, Blgng'n 628L8LBSmiMEeL " Al WEERCH1AALNG bLBOK' eCeSS

30. Fig. 14 is a perspective view showing a transforming member
uséd for the wire winding block 30.

As shown in Figs. 11 and 12, the wire winding block 30
has a block main body 31. The block main body 31 is formed with
a rectangular recess 31la which is open on the top surface thereof .
The recess 3la is adapted to contain a rectangular glastic
member 32 as' shown in Fig. 13 or a transforming member 33 as
shown in Fig. 14. For example, the elastic member 32 is formed
of silicone rubbef. The top surfacé of the elastic member 32
is flush with the top surface of the block main body 31 when
contained in the recess 3la. On the top surface of the‘
transforming member 33, there is formed a plurality of
pro.jeétions 33a extending in a directio;'x perpendicular to the
longitudinal direction of the transforming member 33. | Each of
the projections 33a has a rectangular sectional configuration.
For example, the transforming member 33 is formed of stainless
éteel. The top surface of the projections 33a is flush with

the top surface of the block main body 31 when the transforming



k main body 31, the elastic nmenber 32 may alternatively be cangai
PLthe recess %1a. A rubber sheet 38 is provided on the wire win |&gﬁgﬁ§wﬂa
30, and a diarmond | apping sheet 39 is provided on the rubber sheet 38. For
exanpl e, the rubber sheet 3 0 JAN 2003 35 38 is formed of silicone rubber.
The di amond | appi ng sheet 39 corresponds to the |apping member according
to the invention. In the processing appagatus 10 according to the present
enbodi ment, a plate 90 is used instead of the wire w nding bl ocks 30

i i i i i f stainless
dependi ng ormembpndbie contairednipl the rbeeps B1e.90 is forned o
stgel. V\%en t he plpate 90 is used, the plate 90 is provided on the plate

5, rioer s opueio g ke AEALHNN o, &

[ . 5
ldggglr Pgtisgﬁeé@fi aswsggmngég \I/:v:g réf eern e éoh,g'ggs. 17 .through 19 on an
netﬁgg Pare P ouPsi ﬁg"‘ilﬁé"'r‘tfbg%(? ¥ntbtconiniping sthaslastigppi ng

exanple of a : _ _
sheg}t) 39 on the wire bl ocks 30. As shown in Fig. 17, a plurality

i ndi n . )
of wire wi ndT’ﬁHﬂB‘F’bcﬁgl I Harnsderrdag dﬁeﬂhb_elpl d8e ip8. thkherecdsser33heet 38
is provided such that it covers all.of the wire winding blocks 30. In the
exanpl e showheraofi gthe Endstethéevitieadundrd appiuredsteehe3Blosk Rhathded on
the rubber sheet 38, the dianond | apping sheet 39 is first placed on a

DLESE Sh o e PRl 4 MRS L e oY B RS,
the part of ofh A AERIARPHBEY 31 in the longitudinal direction thereof.
When the transforming member 33 is contained in the recess
31la, a part of the wire 34 located on the upper surface of the
wire winding block 30 is located above the projections 33a of the
transforming member 33.

Holes 36 for inserting the locking screws are formed in the
vicinity of both ends of the block main body 31 in the
longitudinal direction thereof. As shown in Figs. 3 and 4, the
wire winding blocks 30 are secured to the plate 18 with locking
screws 37 inserted through the holes 36 for the locking screws.

Fig. 15 is a perspective view showing a wire winding block
30 and a rubber sheet and a diamond lapping sheet provided
thereon, While the wire winding block 30 illustrated in Fig. 15
contains the transfor:ping member 33 in the recess 31la of the
block main body 31, the elastic member 32 may alternatively be
contained in the recess 31a. A rubber sheet 38 is provided on

the wire winding block 30, and a diamond lapping sheet 39 is

provided on the rubber sheet 38. For example, the rubber sheet



sheet 39 protruding fromthe edge of the ground paper 91 is al i3gned W th
an edge of the region of the rubber sheet 38 where the dianond deANgZ[][]f)'

sheet 39 is to be provided, and the dianond | apping sheet 39 is then
stretched on the rubber 3 0 JAN 2003 36 sheet 38 as the ground paper 91 is
pulled in the direction indicated by the arrow 92 with said part held by a
hand. Fig . 18 is a plan view show ng tate wherein the dianond | apping
sheet 39 has been stretched on the rubber sheet 38, and Fig. 19 Is a front

vi ew of the 38&nms fomned o sihownei rubbgr. TRe dhemioner ¢appittg atRastays 10
of the present enbodinent is provided with ten wire w nding blocks 30 in

total form ngp Ik i | - gld ' . rizontal
irection | oo eaPoras S Hat Hppehe ihgmber dEofrdirgf ko 1R VBT 3.
direction (verti Cﬁ.] { i rection indicated Q.Ys]-t he arrow.in Fig. 18). The

wires 34 are arranged i RIOTESKRE rHRAGHUSTHD Acending) te g irresenti ng
plate 70 will pow.,be described with reference to Figs. 20 through 23. Two
types of. s‘?rpg@ AN yPlate 90tisi uwscdlinstead of she wimpwindifigrblobks
processi ng apparatus 10 of the present enbodinent. Hereinafter, a slider
hol di ng j i g 3etdepgndimg eonf thef pugposgpe Fos egangsie]t gk hylate' 8erignce
nunber 70A, and a slider holding jig setting plate of a second type is

ot h of the up ypec aness EEE] WHSn (I pIELE DREe yiel, She &0 G0e,

is provided on the plate 18; the rubber sheet 38 is provided on
the plate 90; and the diamond lapping sheet 39 as shown in Fig.

15 is provided on the rubber sheet 38.
A description will now be made with reference to Figs. 17
through 19 on an example of a method for providing the rubber sheet
38 and diamond lapping sheet 39 on the wire winding blocks 30. As
shown in Fig. 17, a plurality of wir¢ winding blocks 30 are secured
on the plate 18. The rubber sheet 38 is provided such that it covers
all of the wire winding blocks 30. In the example shown in Fig. 17,
when the diamond lapping sheet 39 is provided on the rubber
sheet 38, the diamond lapping sheet 39 is first placed on a
piece of ground paper 91. At this time, an edge of the
diamond lapping sheet 39 must slightly protrude from an edge
of the ground paper 39. Next, the part of the diamond lapping
sheet 39 protruding from the edge of the ground paper 91 is
- aligned with an edge of the region of the rubber sheet 38

where the diamond lapping sheet 39 is to be provided, and the

diamond lapping sheet 39 is then stretched on the rubber



Fig. 20 is a plan view of the first type of slider holding jig setting
plate 70A, and Fig. 21 is a sectional view taken along the line 21-21 in

Fig. 20. As shown in those figures, the slider holding jig setbi()@gﬁg’gai(ﬁ
70A has a nain body 70a 30 JAN 2003 37 in the formof a plate p i 003

above the dianond | appi ng sheet 39 wi thout contacting the sane. The nmain
body 70a is formed wth ten holes 76A through which the slider holding jig
80 is inserted. The ten holes 76A are Provided in a positional
relationship with each other simlar to that of the ten wire w nding

bl ocks 30 shown in Fi

. 18. As_shown_ip. FLg. h begiflA g at a
predet ersheetl 38glas t'%’? HEFRRY | REPeT Q’hef’gf Bﬁé}e{ihgnhgpes 76A position the
slider holding jig 80 such that a slider is in cggégc% Wi_t afhrae di anond
| appi ng sheetaded wist Hthe anzoxcd 2oMithe salidy@ariy e’3 fediUM i ncl i ned
relative to the | apping surface of the di anond Iaggi ng_ sheet_ 39. The
hol es 76A corrgggQnLetiss ahEl grovieiwoshiowinmet$ bataybsreingthe diapen
invention. Fig. 22 is a plan view of the second type of slider holding jig.

setting Elﬁ? Enéoﬁxe@@%ﬁr&s Bdeh s Eréesiiedoal te awbbieak sheealtodd. tard| i ne
23-23 in . 22. As shown in those figures, the slider holding jig -

setting plate_ 70B has i dy£7PRe AmbEhetaee N s ashpwai elpritdg ded
above th iﬂraﬁéngsl %pglgﬁg%sﬁégg 859 Wiet hout contacting the sane. The main

ggd?/smblia? Lﬁé”ﬁgoc‘é“sts ntgegpgglz:g%uges?otgf% M £dht hansdddréntiolding jig
provided with ten wire winding blocks 30 in total forming an |
array. of £ive blocks in the X-direction (horizontal direction
i{ndicated by the arrow in Fig. 18) by two blocks in the Y-
direction (vertical direction indicated by the arrow in Fig.
18). The wires 34 are arranged in the X-direction.

The slider holding Jjig setting plate 70 will now be
described with reference to Figs. 20 thrbggh 23. Two types of
slider holding Jjig setting plates 70 are prepared for thg
processing apparatus 10 of the present embpd:l.mer;t.
Hereinafter, a slider holding jig setting plate of a £first type
is represented by a reference number 70A, and a slider holding
jig setting plate of a ;econd type is represented by a reference
number 70B. The reference number 70 represents both of the two
types of slider holding jig setting plates 70A and 70B.

Fig. 20 is a plan view of the first type of slider holding
jig setting plate 70A, and Fig. 21 is a sectional view taken

along the 1ine.21-21 in Fig. 20. As shown in those figures,

the slider holding jig setting plate 70A has a main body 70a



i nserted. The ten holes 76B are provided in a positional relationship with
each other simlar to that of the ten wire w nding blocks 30 shown in Fig.
18. As shown in Fig. 23, the holes 76B extend in the vertical IOGQANQQQ.
Therefore, the 30 JAN 2003 38 holes 76B position the slider holding jig 8
such that a slider is in contact with the dianond. |apping sheet 39 with a
surface of the slider to face a nediumin parallel with the |apping
surface of the di anond | appi ng sheet 3937Both of the main bodies 70a and _
70b of the slider holding jig setting plates 70A and 70B are forned with a
plurality of screw holes 77 through which screws are [nserted to secure
the plates tHEAfanmh 26E miaueepéﬁgggeﬁgawq tHRsI MBS WPER 53’.33 and
2. Both of the main bodies 70a and 70b of -the slider holding jig setting

pl at es 7049 apgt{8Btacentactedgwihé samew The emirg bodyodde Wis demakws are
inserted to nount the slider holding jig detection sensor 75. A

descri ption will, nowsbe 7@saiddyl ehicanenet sLaer Reldimg afigx@dmpize of a
slider processéd by the processing apparatus 10 of the present enbodi nent.

The illustrat egﬁgl i deh 1304 %loilégdﬁ{la%rtehiﬁl-d‘\}i'dadmﬂﬂehi @dxaadorddl has

rai port*%ﬁ%r $e ‘surfaces are to tace a'nedium (air bearing surfaces),
P21 por tFohathpBshagaEtn FFReo AR Er St herT ot Sr L Ul e e
winding blocks 30 shown in Fig. 18. As shown in Fig. 21, thg
holes 76A are at a predetermined angle to the vertical.
Therefore, the holes 76A position the slider holding jig 80 such
that a slider is in contact with the diamon@ lapping sheet 39 -
with a surface of the slider to face a medium inclined relative
to the lapping surface of the diamond lapping sheet 39. The

holes 76A correspond to the positioning portion according to

the invention.

Fig. 22 is a plan view of the second type of slider
t;olding jlg setting plate 70B, and Fig. 23 is a sectional view
taken along the line 23-23 inFig. 22. As shoﬁn in those figures,
the slider holdifxg jig setting plate 70B has a main body 70b
in the form of a plate provided above the diamond lapping sheet
39 without contacting the same. The main body 70b is formed
with ten holés 76B through which the slider holding jig 80 is
inserted. The ten holes 76B are p‘rovided in a positional
felationship with each other similar to that of the ten wire
winding blocks 30 shown in Fig. 18. As shown in Fig. 23, the

holes 76B extend in the vertical direction. Therefore, the



Further, the slider 150 is a negative pressure slider having two rail
portions 153 whose surfaces are to face a nmedium The rail portions 153

are fornmed such that outer lateral walls 154 of the rail port:é)@s 2&§3 Qa,f{;[e
| ocated inside lateral walls 3 0 JAN '2003 39 152 of the slideg 56 2
portions of a bar with a predeternined distance therebetween. Reférring to
Fig. 24, a reference nunber 166 represents the direction of air. flow
during the operation. The surface of 3he slider 150 on the side thereof
where air flows inis hereinafter referred to as "inflow side end face
LE", and the surface on the side thereof where air flows out

her ei nafy &f o IfEe posd tiionashé altideonhel déngrithd 80esufh thathe siitera
wal Il s" ‘are the surfaces which are formed to extend in the direction in

whi ch a| f I 0\9% ‘ﬁ;& whireht K& Qsisanidifa ilappawgsshiee 3P widd BESUracel ow si de
end face surfaces to face a nedium In nost cases, the inf |ow

side end face L ut f e alasein T r§y]’_é_ﬁCﬁ§thOtﬁaC¢a§p¢a@I um and
| ateral bl tRe 'T'I’E%ig %e#g\é\% #gu :;?Qt% eac?l %??her In the slider 150 shown in

Fig. 24, the outer Iatgrals 54 ofithe %Jc Q?N"[IOI’IS 153 are the two
| ateral sarface| efethet 8lgfand, {3ep Pgtera s 152 armng the lateral

walls of the rail portions 153. A negative rfd g on. 155
in the form oBothrafsbe maigddi&s QFV\%‘%‘?'I ?vﬁ’raﬁ por &% 3. The

width of the rail portions 153 is not unlformacrosshthe ai £
jig setting plates 70A and 70B are formed with a plurality o

. screw holes 77 through which screws are inserted to secure the
plates 70A and 70B to the engaging portionmns 72 shown in Figs.
1 and 2. Both of the main bodies 70a and 70b of the slider
holding jig éetting plates 70A and 70B are Ifonﬁed with screw
holes 78 through which screws are inserted to mount the slider

holding jig detection sensor 75.

A description will now be made with reference to Fig. 24
on an example of a slider processed by the processing apparatus
10 of the present embodiment. The illustrated slider .150.'18
used in a thin film magnetic head. It has rail portions whose
surfaces are to face a medium (air bearing surfaces), and the
rall portions are formed such that outer lateral walls of the
rail portions are located inside lateral walls of the slider
150.

-Further, the slider 150 is a negative pressure slider
having two rail portions 153 whose surfaces are to face a medium.
The rail portions 153 are formed such that outer lateral walls

154 of the rail portions 153 are located inside lateral walls



i nflow side and the air outflow side thereof. The width is |largest at the
air inflow side, mediumat the air outflow side and srmallest in the
intermediate region. In the vicinity of the ends of the rail portions 153
on 0 JAN O the air inflow side thereof, there is provided taper Jo@rdABr2g03
160 whose hei ght decreases toward those ends. At the end of the slider 150
on the air outflow side thereof, there is formed a nagnetic head el enent
157 and a terminal 158 connected to thé® magnetic head el ement 157. The

hei ght of the rail portions 153 (the depth of the negative pressure
generating portion 155) of such a slider 150 is on‘the order of several pm
(e.g., 0.154 Oof5 g sliderdi 5iGnor beweparthensat@f aP RAT sWikR of the
slider 150 and the outer lateral walls 154 of the rail portions 153 1Is on

the or der,.qf 3 Seah fhed Cbs PaMEE . theddbdtwdiéh pn) . A naj or part indicated by
a'refererPce nunber 150a of the slider 150 shown in 24 is forned of, for

exanpl e, al U nuB QK fify $15!L 98] Uit uABE:TLES repriosonast of

the sane indi ref erence nu_nb_er 150b i's forned of. al um: na .
(A1209) 36 S0 oeobhl DS IRONGLGSSA0 EbERRRICHST 960 bgrmgel .
1 ust ot Wit S AMDOLHOORR othe QT | e tedk e 2B ot Edes il 1B] 56
is an enlarged view of the region )
hereinafter referred to as "inflow side end face LE", and the
surface on tﬁe side thereof where air flows out is herginafter
referred to as “outflow side end face TR". The “lateral walls”
are the surfaces which are fonn_éd to extend in the direction
in which air flows and which cross the. inflow side end face LE,
outflow side end face TR and the surfaces to face a medium. In
most cases, the inflow side end face LE, outflow side eﬁd face
TR, surfaces to face a medium and lateral walls are'’
perpenciicular to each other. In the slider 150 shown in Fig.
24, the outer laterals 154 of the rail portions 153 are the two
lateral walls ciosest to the slider lateral walls 152 among the
lateral walls of the rail portions 153.
A negative pressure geﬁerating portion 155 in the form
of a recess is defined between the two rail portions 153. The
width of the rail portions 153 is not uniform across the air
inflow side and tﬁe air outflow side thereof. The width is

largest at the air inflow side, medium at the air outflow side

and smailest in the intermediate region.

In the vicinity of the ends of the rail portions 153 on



Cin Fig. 25. Fig. 25 shows an exanple wherein wire wnding blocks 30
containing the transform ng nenber 33 in the recess 3la of the glocﬁquin
body 31 are.used. Fig. 25 shows only the transform ng nenber 33 dhof 2803
34 of such a wire winding 3 0 JAN 2003 41 block 30. As shown in Fig.” 25, a
plurality of slider fixing portions 80a are provided at the | ower end of
the slider holding jig 80, and a slggpr 150 to be processed is secured to
each of the slider fixing portions a by neans - of, f or exanple,

bondi ng. The wire 34 provided on the projections 33a of the transformng

menber 33 is provided in positions correspondi : eld gaStWasre the

i ndi vi duthe sigenELeh %‘%’3 £F8?edgf‘e£‘s‘ ‘g%g’mfxﬁlﬁte% 8.9526, Bt he posi tions
where the individual sliders 150 are separated are positions r espondi ng
to first1esgesoséchedghtnégchgaseas %%V?EEeEh?§Ff%R§§?a dit Sﬁg{ﬁ§§rai
portions 153 of the sliders 150 fixed to the slider holding jL%‘BO and

the out egpé aiEr@ér Vid snltHe afirt betfiow pole thbeseafid HeRTehformed
correspondi ng to second edges 162 defined by the lateral walls 152 of the

sliders %ig,eq?;{lﬁ-lié%éé& baementSos1 aw@ d termomllilsg comuegtedrke e ¢ di sc)
of the sTi s 150 perpendicular thereto. Therefore, the rubber sheet 38

That pantaoRRErBdread e L R o e oea. 11 and second edges
162 protrude, toward the f5st: FE5% il Bdneeaeifgepape1dias gy or

such a élider 150 is on the order of several pm (e.g., 0.5 to-

5 pm). The distance between the lateral walls 152 Qf the slider

150 and the outer lateral walls 154 of the rail portions 153

.is on fhe order of several tens pm (e.g.', 10 to 60 um).

A major part indicated by a reference number 150a of the
slider 150 shown in 24 is formed of , for example, aluminum oxide
and titanium carbide (A1,0,°TiC), and a part of the same
indicated by a reference number 150b is formed of alumina (Al,0,)
so as to surround the magnetic head element 157 and terminal’
158.

The relationship between the wire windipg blocks 30 and
the slider 150 will now be described with reference to Figs.
25 and 26. Fig. 25 illustrates the neighborhood of the slider
150 under processing. Fig. 26 is an enlarged view of the region
C in Fig. 25. Fig. 25 shows an example wherein wire winding
blodks 50 containing the transforming member 33 in fhe recess

3la of the block main body 31 are used. Fig. 25 shows only

the transforming member 33 and wire 34 of such a wire winding



a result, the dianond | apping sheet 39 are put into contact wwth at |east
the first edges 161 and second edges 162. The above-described action
simlarly occurs in a case wherein the elastic nenber 32 is con‘?ﬂngng ﬂlﬂ
the recess 3l1la 30 JAN 2003 42 of the block main body 31.1 Wen the J
transform ng nenber 33 is contained in the recess 3la of the bl.oek nenber
31, the wire 34 can be noved nore easily than in the case where the recess
3la contains the elastic nenber 32. Therefore, when the transform ng '
menber 33 is used as the nenber contained in the recess 3la, even if there
I's sone shift of the position where the sliders 150 are fixed to the
slider hejeérag3pi.g 80, the wire 34 noves to positions corresponding to the
separating position between the individual sliders 150 because the rubber

sheet 38 and giaifevh Lanpido 2sheeplaataityest biidke Sixngpostdonge into
t he separatlng posi tions between the individual sliders 150. As a result,

the dia a g’f&f&{&?% 30 EVRRer GRal 8 tthd W ided] obanygsiigén, 150,
whi ch aln&r)ol Iﬂﬁ?li ormc am‘teri ng of the sliders 150. The nagnetic head

| t 157 f d e d
Chercof anfiet SRAAEE LRE Lo RE rRlebeaq Ba Sod e o ban Mot o o 1

Franst §Pé¥x§£§§§§§§dggts?§%a's§§Saggﬁ% Srenser SRampiRi SRl o ocs s1a
of the block nggg 23%2521 ;Egggded on the projections 33a of the
transforming member 35 is provided :Ln positions corresponding
to positioné where the individual sliders 150 are separated.
As shown in Fig. 26, the positions where the individual sliders
150 are separated are positions corresponding to first edges
161 defined by the surfaces to face a medium of the rail portions
153 of the sliders 150 fixedlto the slider holding jig 80 and
the outer lateral walls 154 of the rail portions and.pésitions
. corresponding to second edges 162 defined by the lateral walls
152 of the sliders 150 and the surféces 159 toward a ;ecording
medium(magneticdisc)ofthesliders150perpendicularthereto.
Therefore, the rubber sheet 38 and diamond lapping sheet 39
provided on the wire 34 are transformed such that parts thereof
corresponding to the first edges 161 and second edges 162
protrude toward the first edges 161 and second edges 162. As
a result, the diamond lapping sheet 39 are put into contact with
at least the first edges 161 and second edges 162.

The above-described action similarly occurs in a case

wherein the elastic member 32 is contained in the recess 3la



the wire 34 is |ocated above the projections 33a of the transformng
menber 33 and the rubber sheet 38 and di anond | apping sheet 39 a® I a4 ond
on the wire 34 , alarge gap is forned between the top surface of the
transform ng nmenber 33 and the 3 0 JAN 2003 43 rubber sheet 38 in the
regi on between adjoining projections 33a. As a result, the dianond | apping
sheet 39 contacts the sliders 150 nore softly in.such regions between the
adjoining projections 33a. It is ther@ore possible to suppress the degree
of chanfering of edges of the slider 150 on the alr out f | ow si de thereof

VWhile the width and he| ht _ of theyp ons_33 R faQr

menber 33sf drhe HIRFpMmadreP9dEet! | n %hﬁn?é % JtrFémc?anélﬁ 33 bet ween
t he adj oi ni ng sllders 150 fixed to the slider hol ding herelnafter
referred ¢ontsifiedpinatherresess 332 afd thee blog, m?HBe\Fn agh she yire
projections 33a is preferably set wwthin the range fromO0.05 to 0.20 nmm

and the 4gigdd v¥ mMdved meirec basniy3than sipridiecasiey wherenithiei Feckssr ange
fromO0.10 to 0.50 nmm The separation width d, the width of the projections

33aq and {{ig Eghg;%tir&f e 82HBtIB ieinbeaasST2 AT eThexefplrar,y wiéneshel 0.2
mm 0. 15 T an respectively. For exanple, the wire 34 is forned

of synthetic f] ber dgs Nae oQﬁ;%ﬁ{éEL-uﬁltﬁet he
like. \WhiYERHe° ﬁ?g%cfmg%repégr q%f ﬁ%%g €V|sre STeln?éa%ppwroprl ately set in

accordancreecess 3la, even if there is some shift of the position where

the sliders 150 are fixed to the slider holding jig 80, .the wire
34 moves to positions cofresponding to the separating position
between thé individual sliders 159 bécaus_e the rubber éhe_et 38
and diamond lapping sheét 39 raised by the wire 34 protrude into
the separating positions between. the individual sliders 150.
As a result, the diamond lapping sheet 39 evenly contacts .two

adjoining slide_fs 150, which allows uniform chamfering of the

sliders 150.

The magnetic head element 157 is formed on the end of the
slider 150 at the air outflow side thereof. Therefore, the end
of the siider 150 at the air outflow side is preferably processed
to a less .degree even when chamfered.

when the transforming member 33 is used as the member
contained in the recess 3la of the block main body 31, since
the wire 34 1is located above the projections 33a of the
transforming member 33 and the rubber sheet 38 and diamond
lapping sheet 35 are located on the wire 34, a large gap is formed

between the top surface of the transforming member 33 and the



with the separation width d, it is preferably set within the rangeg 3}\@,,”20(9
0.03'to 0.20 nmin the present enbodinent. The outer dianeter o h i 4003

34 is an exenplary value of 0.09 mmin this case. 30 JAN 2003 44 Wiile the
rubber sheet 38 preferably has hardness in the range from30 to 60, it is
preferably softer, the greater the anount of lapping. In this case, the
hardness of the rubber sheet 38 is an agenplary value of 50. The thickness
of the rubber, sheet 38 is preferably in the range fromO0.10 to 0.30 mm
In this casel,'upf?grtsfh%3§slfbﬁh?h@giqnblwtvss«tmtacﬁaimin@proﬁecmh@har&aaaI ue
of 0.30 mm For exanple, the dianond | apping sheet 39 is provided by
formng a. |Asea nfsult| ahe djanmdred i lappifgashkexidy Q:dcriﬂa@ts-rﬂf'e EéH Lpl e
film.is formed of, for exanple, polyethylene terephthalate (PET). For
exanpl e, thelkeyem a i n [ [ or applying.par.ticles
of di amond on the dglfeexig'lk))lq{igfy}fi%hm glﬂocﬁ% &EEL&éébi%?%hdqgvydP% i ¥e sane
thereafter. a . the | n size pf _the dianong particles is_ an exenplary
val ue of O. H%Ct rhe %kn@s’ss 5?‘6{' e RESSI0de %q spppresscthe drgreen the
range fromoO O pmof the flexible filmmeans a case

0, 6 . The thickness ]
where the di nﬁh&‘ﬂg{%gg‘)f sHees ¢bthe sliderd a9 ati dhendipanttildvesided a
bi nder using no flexible film Here, the thickness of the flexible filmis
an exenpl arthergblie of 4 pmor 2 pm

While the width and height of the projections 33a of the
transforming member 33s are appropriately set in accordance
with the distance d between the adjoining sliders 150 fixed to
the slider holding jig 80 (hereinafter referred to as “separation
width”) and the like, the width of the projectiohs 33a is
preferably set within the range from 0.05 to 0.20 mm, and the
height of the projections 33a is preferably set within the range
from 0.10 to 0.50 mm. The separation width d, the width of the
projections 33aq and the height of the same in this case are
exemplary values of 0.2 mm, 0.15 mm and 0.40 mm,
respectively.

For example, the wire 34 is formed of synthetic fiber such
as Nylon (trade name), stainless steel and the like. While the
outer diameter of the wire 34 is appropriately set in accordance
with the separation width d, it is preferably set within the range
from 0.03 to 0.20 mm in the present embodiment. The outer
diameter of the wire 34 is an exemplary value of 0.09 mm in this

case.



The swing width of the X-Y table 13 in the Y-direction is preferably
greater than the swing width in the X-direction. Wen the separation width

d and the outer dianeter of the wire 34 are respectively set at @ ma&%
0.09 mm as descri bed above, 3 0 JAN 2003 45 the swing width in th '

X-direction is preferably in the range from1 to 5 mm and the swing width
in the Y-direction is preferably in the range fromO0.05 to 0.15 mm Here,
the swing width in the X- and Y-directions are exenplary values of 3 mm
and 0.08 mm respectively. In the processing apparatus 10 of the present
enbodi ment, a plurality of wire wincing blocks 30 are provided on the

plate 18. Alternatively, one large glastic hdraHesdPam tge menber
may be secur eghfhet hhemltht@rlshﬁgﬂ %é \Hrlegeﬁarar?ig:ﬁ%govi ded on the elastic

menber or transform ng nenber with both ends fhere S s he ends
of the glﬁ\%g %goml Bostiehe®, itonsi pueberaply Rt %‘r‘?ﬁ%ﬁ?ﬁﬁﬁgfb the wire
can be tASPabfe  and processi ng accuracy can be conseguer‘]__shly rug)g)%(‘ied.
According to, th rafgg,g_ﬂb'enmdimtcasme thendiegdings st P WS & I's nmore

st abl e ®MSHY n°the ove-descri bed configuration because only a_short part

of the wire 34 is |ogat drhe vieQie o fsace FheebhcknessuiofdithP bl ock
30. Theshee§edf é“r'f‘ooag‘l r?e%%"wlt hérefore nmakes it possible to inprove

processi ng accuracy. A confi j {he Farege afapnyihg pdra iB0L00 will
now berdbberi Ebgeki f &@f BFgﬁégg%gyF%s. 27 and 28. Fig. 27 is a
mm. In this case, the thickness of the rubber sheet 38 is an

exemplary value of 0.30 mm.

For example, the diamond lapping sheet 39 is provided by
forming a layer of a lapping material on a flexible £ilm. The
flexible f£ilm is formed of, for example, polyethylene
terephthalate (PET). For example, the layer of a lapping

' the
material is formed by applying particles of diamond on

flexible £ilm along with a binder and by drying the same
thereafter. Here, the grain size of the diamond particles is

xemplary value of 0.25 pm. The thickness of the flexible
an e ]

film is preferably in the range from 0 to 6 nm. The thickness
0 um of the flexible filmmeans a case where the diamond lapping

heet 39 is formed of diamond particles and a binder using no
8

flexible film. Here, the thickness of the flexible film is an

exemplary value of 4 pm or 2 nm.
The swing width of the X-Y table 13 in the Y-direct:l.en

is preferably greater than the swing width in the X-direction.

' ire
‘When the separation width d and the outer diameter of the w

34 are respectively get at 0.2 mm and 0.09 mm as described above,



sectional view of the |oad applying portion 100 taken fromthe front side
thereof. Fig. 28 is a sectional view of the |oad applying portion 100

taken froma side thereof. As shown in those figures, the |oad_a %Istgli n(t'];
portion 100 has a weight 3 0 JAN 2003 46 holding plate 110 at a3fll nk&N 2003

stage, two franmes 111 forned only by lateral walls secured on the weight
hol ding plate 110, two weight holding plates 120 at a second stage secured
on the respective frames 111, two freses 121 fornmed only by lateral walls
secured on the respective weight holding plates 120, two weight hol ding
plates 130 at a third stage secured on the respective franes 121 and two

covers 131 havin r - sUhf 86 gsr efantitay dm the revgéctive
wei ght hbﬁd$-ﬂ§n§?‘§%‘§£§ﬁ %Oa{glj'l%(eﬁ?\?\gegach frgﬁres 111, wei ght hol ding plates

120, franes 121, weight hql ding pl.ate ]‘13%‘ N goveysaidécetienarrsanged in
a frontfaoni-rleatrodﬁr@@t'iéﬁa %]ﬂ?\é{id‘r%%io |?lig plate 110 is formed with ten
hol es 112 having a rectangul ar sectional conf.i gurat, l}hﬁewi 112 are
arr angegriefedaply ttnohhe¢ FaIg8 ifé'ﬁ§hpp°§?'fﬂ fba:lst%h{f ha}tl{&g?' the ten holes 76
of the slider holding jig setting plate 70 shown_ in Fiﬂ% go €r3 The
wei ght Q%hqhngnptnéex-mmmms BEepeXEPRLALY 1 VP HBREZ WPt h° ol es 122
and 132 having the sane configuration as the holes 112 in positions

cor 1 espondi 9 o e N ittt dAyal the wei ght ol ding plate 110. A wei ght
hol der #B%07°S nourited in each of the holes 112, 122 and 132. Each of
In the processing apparatus 10 of the present_embodiment .
a plurality of wire winding blocks 30 are pro_vided on the plate
18. Alternatively, one large elastic member or transforming
member may be secured on the plate 18 and a wire may be provided
on the elastic member or _transforming member with both ends
therebf gecured to the ends of the plate 18. In such a
configuration, however, the tension of the wirg can be unstable
and processing accuracy can be consequently reduced.
According to the present embodiment, the tension of the
wire 34 is more stable than in the above-described configuration
because only a short part of the wire 34 is located on the top
surface of each wire winding block 30. The present embodiment_
therefore makes it possible to improve processing accuracy.
A configuration of the load applying portion 100 will now
be described w_ith reference to Figs. 27 and 28. Fig. 27 is a
sectional view of the load applying portion 100 taken from the
front side thereof. Fig. 28 is a sectional view of the load
applying portion 100 taken from a side thereof. As shown in
those figures, the load applying portion 100 has a weight\



t he weight holders 140 is forned with three holes 141 having a circular
sectional configuration extending in the vertical direction. The wei ght

hol ding plates 110, 120 and 130 and the weight holders 140 correspond to

t he wei ght hol ding portion 3 0 JAN 2003 47 according to the inve hOGAN'mma
Three weights 113 are nounted to each of the weight holders 140 at” the
first stage. The weight 113 is constituted by a shaft nmenber 114 in the
formof an elongate colum and a |arge dianeter nmenber 115 in the form of
a colum greater in the dianmeter than the shaft nenber 114 secured to the

upper end of the shaft nmenber 114. The | ower end face of the shaft nmenber

114 is in a spherical confi 40 be +w¢ Farticareldr fopme@dronkys | s
f or med hailtdireg mdcEl® %F&I il o

g aCirculaf section which is open on the | ower

end face thereof, and the upper end of 1 JhlainEphatellaoi stwaserted in
t he rqusa.at'ﬁlmlaf@bl%i%r&d CRe %rw?l@fisg‘ screv%d to the shaft menber

114. Theé weights 113 thus forned by the shaft ddfed@nén! enege
di anet gr. 4 b181ngc platepoAdot dtt e S5 %tggavc'{gn)gé% predet er m ned
wei ght ‘according to the invention. The bl ock may have.an 3 That is,

r@Rha
t he wei ght Q@{(i*;g y2aines BPDr opwo fixsmes d@de ARG ﬁ'“&ﬁe%gulryggge and the
like. SR anple, the weight 1is 25 g in the pagsentkggigag i nttgoThe part
of the shaft nenb hef rédsedei vhweliyhtaholAangip ‘orotrudi ng
from t Healbferec Iﬁéddfo;r%g of t%}gel arger diameter nenber 115dC81qSttihtGUt es a
re
shat weight holding plates 130 at a third stage 568

respéctive frames 121 and two covers _131 having lateral and.
upper surféces secured on the respective weight holding plates

130. The two each frames 111, weight holding plates 129, -frames

121, weight holding plates 130 and covers 131 are arranged in

a front-and-rear direction. |

The weight_holding plate 110 is formed with ten holes 112

having a rectangular sectional configuration. The holes 112

are arranged in a positional relationship similar to that of
the ten hoies 76 of the slider holding jig setting plate 70 ShOWfl
in Fig. 20 or 22. The weight holding _plates 120 and 130 are
respectively formed with ho;l_.es 122 and 132 having the same
configuration as the holes 112 in positions corresponding to
the holes 112 of the weight holding plate 110. A weight holder
140 is mounted in each of the holes 112, 122 and 132. Each of
fhe weight holders 140 -is formed with three holes 141 having

: 16&1
a circular sectional configuration extending in the vert

.. nd the
direction. The weight holding plates 110, 120 and 130 a

tion
weight holders 140 correspond to the weight holding por



portion 113a, and the part |ocated above the shaft portion 113a % 0 003
constitutes a larger dianmeter portion 113b. Therefore, the weigh hothWelz

140 holds the weight 113 by allow ng the shaft portion 113a of the weight
113 to pass therethrough and .3 0 JAN 2003 48 disallow ng the | arge
.dianeter portion 113b to pass therethrough. Three weights 123 are nounted
to each of the weight holders 140 at thg second stage. The weight 123 is
constituted by a shaft nmenber 124 in the formof an el ongate colum, a

fl ange nenba¢cabingctethd inveritdoni ddl e of the shaft menber 124 and one
or nore | oad adjusting blocks 126 attached to a part of the shaft nenber

124 hi gher than tTRréé ape8eAREDE] 31 r e .e ac t he shaft
nenber 124 is in a spheri c&l con?i g%act F@ﬁuln etguggr;fl—'di@ngﬁ"gr WFlg
ter, of the shaft nenber

fl ange nenb i r [ £.han the ter dia ) ]

124. The ou?%?l%?grre?graetgﬁﬁet‘l}ﬁﬁl%eadﬁlﬁgt‘fvﬁtgl’btlngéI@slslggnﬁﬁlt@éﬁﬁlb){@the

outer di arren;taﬁ{ of the flange nenber 125. Each of the | oad adjusting bl ocks

126 is for netaftimember d Mhisugre dprmhof ha elmigateecbhimidndcanldige

inserted. By inserting the shaft menber 124 into the hole, the plurality

of |oad adj hinnmeterl ovdnbel6 105 ibe theatdad o@natbadrhﬁn%t‘%ea‘ﬁéib%#ﬁé- In
acked. The

this case, up to four |l oad adjusting blocks 126 can be

cl:(z)gb;{la'; ihgn Sdei%g’ﬁédt%;fﬁ;ﬂgeﬁ ggi;é?glé%gtﬁﬁgerflg@{we PR HETRELo tﬁ%SuBIJeE' dRant
the shaft member 114. The lower end face of the shaft member
114 is in a spherical configuration, The large diameter member
115 is formed with a recess having a circular sectid_.n which is
open on the lower end face thereof, and the upper end of the shaft
member 114 is inserted in the recess. The large diameter
member 115 is screwed to the shaft member 114. The weights
113 thus formed by the shaft member 114 and large diameter
member 115 correspond to the blocks having a predetermined
weight according to the invention. The block may have any
weight.  That is, the weight may be vari¢d appropriately
depending on the purpose and the like. For example, the weight
is 25 g in the present embodiment. The part of the shaft member
114 of the weight 113 at the first stage protruding from the lower
end face of the larger diameter member 115 constitutes a shaft
portion 113a, and the part located above the shaft portion 113a
constitutes a larger diameter portion 113b. Therefore, the

weight holder 140 holds the weight 113 by allowing the shaft

portion 113a of the weight 113 to pass therethrough and



bl ock having a predeterm ned wei ght according to the invention, and the

wei ght of the same is, for exanple, 25 g. Each of the 1oad adjusting

bl ocks 126 al so corresponds to the block having a predeterm ned WiﬂgHﬂN 2003
according to the invention and, for 3 0 JAN 2003 49 exanple, it weighs 25

g. Therefore, by changing the nunber of the |oad adjusting blocks 126, the
wei ght of a weight 123 as a whole can be varied within the range from25 g
to 125 g, 25 g being one increnent Qrigecrenent. The uppernost | oad

adj usting block 126 of the weight 12 at the second stage is |locked with a
screw in a constant position relative to the shaft nenber 124, i.e., the

position of the, upp st ck gh2@eitert hporadent hdtl 3bourtq oRP3%j usti ng
bl ocks di.l?@lh?‘éiggac&g@) rlealg1J rdl'ess of the number of the |oad adjusting

bl ocks 126. The reason is that it is necessary to urge the weight 133 at
the thithWesethreouplard with the uppernost |oad adjusting bl ock 126. The

part of the shaft nenber 124 of the weight.1 LW f sExdndesyhge
pr ot rudi ng fanrebeWGd\@tseﬂc?afa%’éeo‘f‘o‘fﬁge?lgﬁg%tacmenber 125 constitutes a

shaft portion 123a, and the part |ocated above. th kikaRed23a
consti tgggaef\slp‘{@mt thansteangstegeén 1 weghte %?gasf {:ﬁggwei ght hol der
S

140 hol the weight 123 by all odw ng the shaft port;on 1233%13;‘[9%% \fgisght

123 t fin direaf bomiafgan el q aPAHEP.
to pagsgg}fséfiej?%&glhgﬁﬁ_géﬂhm " afg ngafe = “por ti

member 125 screwed to the middle of the shaft member 124 and
one or more load adjusting blocics 126 attached to a part of the
shafe member 124 higher than the flange member 125. The lower
end face of the shaft member 124 is ina spherj.cal configuration.
The outer diameter of the flange member 125 is greater than the

of
outer diameter of the shaft member 124. The outer diameter

er
the load adjusting blocks 126 is equal to the outer diamet

of the flange member 125. Each of the load adjusting blocks

4
126 is formed with a hole through which the shaft member 124
can be inserted. By inserting the shaft member 124 into the
hole, the plurality of load adjusting blocks 126 can be stacked

on the flange member 125. In this case, up to four load

adjusting blocks 126. can be stacked.

The combination of the shaft member 124 ane flange member
125 of the weight 123 at the second stage corresponc_ls to the
biock having a predetermined weight according to the invention,
and the weight of the same is, for example, 25 g. Each of the |
lload adjusting blocks 126 also corresponds to the block having

for
a predetermined weight according to the inventlon and,



Three weights 133 are nounted to each of the weight holders 140 at the
third stage. The weight 133 is constituted by a shaft nmenber 134 in the
formof an el ongate colum, a flange nenber 135 screwed to the m dd| e of
the shaft menber 134 and 3 0 JAN 2003 50 one or nore |oad adj ust3rly JANQES3
136 attached to a part of the shaft nenber 134 higher than the fl ange
menber 135. The lower end face of the shaft nenber 134 is in a spherical
configuration. The outer dianeter of 49he flange nenmber 135 is greater than
the outer dianeter of the shaft nenber 134. The outer diameter of the

| oad adj usting blocks 136 is equal to the outer dianeter of the flange

menber 135. Each of th adj ' P 0GkSchdnging o meuhbeint lofa hol e
throughemm@ﬂet'hétsﬂﬁ?’sh%rg’%gr' 1-513&1-%%% be(ﬂi?flserted. By inserting the shaft

menber 134 into the haole, the pl i f Allauglelidm 10K asl36 can
be stackneé loadt h@IMSAGHg H%F!ﬁEg gég' %ﬁef‘ﬂ?isaﬁgse, aup tomlfour | oad

adj usting blocks 136 can be stacked. The conbi natiﬁ)g fté he, s haf togrenber
134 and,f{;aege eanbbe vastediwithimedilfho19s EEOME° 1% YT sTage’ dorresponds

to the block having a predeterm ned wei ght according to the invention, and

t he wei %hkeg_ﬁgt kg es Alficremenftooreegrements g. Each of the load adjusting
bl ocks ¥36 al So corresponds to the bl ock having a predeterm ned vgi ght
according to Eﬁl‘lﬂ% Lpﬁ@i‘hbﬁﬁ Boull adojustomnblecki k2euefghBeMedghtnlddtore, by
changi ng the nurnber “of the |oad adjusting bl ocks 136, the weight of a

| t position
et ght é%?’tl?g second stage is locked with a screvw in a constant p

relative to the shaft member 124, i.e., the position of the
uppermost block 126 in the case that four load adjusting blocks

126 are stacked, regardless of the number of the load adjusting

blocks 126. The reason is that it is necessary to urge the

weighf 133 at the third stage upward with the upp_e:rmost load

adjusting block 126.
The part of the shaft member 124 of the weight 123 at the

second stage protruding from the lower end face of the flange

memﬁer 125 constitutes a shaft portion 123a, and the part
.1ocated above the shaft portion 123a constitutes a large
diameter portion 123b. Therefore, the weight holder 140 holds

the weight 123 by allowing the shaft portion 123a of the weight

123 to pass therethrougfx and disallowing the large diameter

portion 123Db to pass therethrough.

| Three weights 133 are mounted to each of the weight
holders 140 at the third stage. The weight 133 is constitutgd
by a shaft member 134 in the form of an elongate column, a f£lange

member 135 screwed to the middle of the shaft member 134 and



a whole can be varied within the range from25 g to 125 g, 25 g being one

I ncrenment or decrenent. It is not necessary to screw the uppernost | oad
adjusting block 136 of the weight 133 at the third stage in a constant 3 0
JAN 2003 51 position relative to the shaft nmenber 134. The part off § REAN 2003

shaft nenber 134 of the weight 133 at the third stage protruding fromthe

| oner end face of the flange nenber 135 constitutes a shaft portion 133a,

and the part |ocated above the shaftsgortion 133a constitute

di ameter portion 133b. Therefore, the weight holder 140 hol ds

133 by allow ng the shaft portion 133a of the weight A 133 to

therethr %@o%nﬂoﬂésmmwamstmmgl hlgeksjilaﬁrﬁe@‘étacgeﬁt‘?%r? P33}
ug

therethro . A spiral groove 138 is forned on the shaft port

123a and L?%%zq%oofe he- 183PRELhYE MRirlhe Aldhgd dembed 133. THee Ifiifves 138
o

have a f collecting chips (particles) generated by

s a large

t he wei ght
pa
T5 hsss
ions 113a,

friction

bet ween t he shaf Eﬂ)to? %is ,ﬂ.tlglgg(be}zl?sq f#8dn a spBaracdlidunfigusation he

wei ght hseface

mal n

aln a snooth operation of the shaft portions

113a, 123a and 133a. The sa f f B EVES dt@rthgnsthe al
gr ooves Tl&goyﬁeﬂhéiﬁﬁﬁégrdggﬁﬁg &%%%ﬁ%qﬁ%ﬁﬁ%fgb§4o égxghomn in Fig. 29.

This effect can be achi eved by providi ea el - BR8m
or groovesutedd diamestesnefi Bheighaft "‘ﬁﬁ'ggﬁgi:ijbl exl}eer?gllt%%ér |hn t

ete2Oy£s 138
he Y-

the load adjusting blocks 136 is equal to the outer diameter

of the flange member 135. Each of the load adjusting

blocks

136 is formed with a hole through which the shaft member 134

can be inserted. BY inserting the shaft member 134 into the

hole, the plurality of load adjusting blocks 136 can be

stacked

on the flange member 135{ In this case, up to four load

adjusting blocks 136 can be stacked.

. The combination of the shaft member 134 and flange member

135 of the welght 133 at the third stage corresponds to the block

having a.predetermined‘weight according to the invention, and

the weight of the same is, for example, 25 g. Each of the load

adjusting blocks 136 also corresponds to the block having a

predetermined welght according_tx: the invention and, for

example, it weighs 25 g. Therefore, by changing the number of

the load adjusting blocks 136, the weight of a weight 133 as

a whole can be varied within the range from 25 g to 125 g, 25

g being one increment or decrement.

It is not ﬁecessary to screw the uppermost load adjusting

block 136 of the weight 133 at the third stage in a constant



direction are provided on the rail portions 29 provided on the base
portion 12. Y-direction novable portions 103 are provided on the guides
101. The novabl e portions 103 are provided with engaging portions 102

whi ch engage the guides 101. 3 0 JAN 2003 52 A novenent of the gpgagAnqmgs
portions 102 al ong the guides 101 causes the novable portions I03 to nbve
in the Y-direction. The novable por%Hons 103 are provided wth guides 104
extending in the vertical direction.” Both ends of the weight holding plate
110 in the horizontal direction are coupled to vertically novable portions
109. The novabl e portions 109 are provided mﬁt§4engaging portions 105

whi ch e ggggibhergubddyelm¢.thenﬁhéﬁﬁnm36P3¥h engagi ng portions 105 al ong
t he guides 104 causes the novable portions 109 to nove Lﬂ¥%QSV§ rtical

di rection. Thlghge{,&s%f)th@oyn@fe_mmue:phsuc@t@eewew% _ fi cal
driving cylinders 108 in the vertical direction. The vertical driving

cylinders 108,  verti a & i el @hd fdedof 1be FA@N&fgagi ng
por ti on§hing EBPP@SE%%EE%GgE?EeP%gTS?%g portion nmoving means (device)

according to the inventjon . The Yiditegor@domPvadL, pandi the pedtare
dri ven membgs YL-3f r%‘&’??{éﬁpu%/pfdlgpgg%i g’n dri vi ng cylinders 107 shown in

Fig. 2. Thus, the | oad applyi portion 1 A tioMackd Nat Neargeli recti on
and ver tocaltedi rakeYenthehis r%%l g‘.)o’i{’sﬂ?mggggs{eate in which the |oad

appl ying portion 100 has been noved backward d
diameter portion 133b. Therefore.V\‘,é%e weight holder 140 holds

the weight 133 by allowing the shaft portion 133a of the weight

133 to pass therethrough and disa110wing the large diameter

portion 133b to pass therethrough.

A spiral groove 138 is formed on the shaft portions 113a,

123a énd 133a of the respective weights 113, 123 and 133. The

grooves 138 have a function of collecting chips (particles)

generated by friction between the shaft portions 113a, 123a and.
133a and the holes of the weight holders 140 to maintain a smooth
operation of the shaft portions 113a, 123a and 133a.

The same effect can be achieved by forming spirgl grooves
139 .0on thé holes of the weight holders 140 aé shown in Fig. 29.

This effect can be achieved by providing at least either the

grooves 138 or grooves 139.

As shown in Fig. 1, guides 101 extending in the Y-

direction are provided on the rail portions 29 provided on the

base portion 12. y-direction movable portions 103 are

provided on the guides 101. The movable portions 103 are

provided with engaging portions 102 which engage the guides 101.



to be retracted froma position above the X-Y table 103, the |[|oad applying
portion 100 can be noved forward to be | ocated above the X-Y table 13. The
|.oad applying portion 100 noves the weights froma 3 0 JAN 2003 5%0 Sitadk QRUS
in which the |ower end of the shaft portion 1 13a of the weight 113 at the
bottom stage is | ocated above the slider holding jig 80 w thout contacting
the slider holding jig 80, thereby |loading the slider holding jig 80 with
the weights 113, 123 and 133 provided?in the formof a plurality of stages
sequentially fromthe bottomstage. This operation will be described with
reference to Figs. 30 through 33. Fig. 30 shows .the |.oad | ortion
100 in @ Fbokment ofhithe engagsner PeREEORS 19k AHPAG t%%r ﬂ%éir%iséglrllg’apof t he
wei ghts 113 at the bottom stage' are |ocated above the s||der lding jig
80. In thi %esﬁt]@ﬁg,mmm popaliohsdd3 to moyei 1 the Y 1HELIGFHEPR - hot¥f ng jig
80. Fi g.caél shows a state in which the | oad applyi ngggort{éongégo%hbas been
nmoved downward fr t Rewwridedrvith Imides bOe exeep ds of

t he shaf®V 9 Bﬁggftlog% g?gté%eémei ghts 113 at the bottom stage in contact
wi th the upper end of. }he | der holding jig 80, thereby raising the

wei ghtstbmvﬁlﬁﬁé’?ﬁed{%?%%dhol ders 140 at the bottom stage. In the state

shown in Fig. 31, the upper ends of .the i 1stér a 7@t inn thet act
with the IowerBoe!ﬁdseristHéfsﬁgPt ‘ﬁ%i?}?%n?\éﬁ'gg@bzfﬁt he wei ght's

horizontal direction are coupled to vertically movable portions

109 The movable portions 109 are provided with engaging

portions 105 which engage the guides 104. A movement of the

engaging portions 105 along the guides 104 causes the movable

portions 109 to move in the vertical direction.

The vertically movable portions 109 are driven by
vertical driving cylinders 108 in the vertical. direction. The
vertical driving éylinqers 108, vertically movable portions109,
guides 104 and engaging portions 105 correspond to the holding
portion moving means (device) according to the invention. The

Y-direction movable portions 103 are driven in the Y-direction

by y-direction driving cylinders 107 shown in ?‘:l.g. 2.

Thus, the load applying.'portion 100 can be moved in the
y-direction and vertical direction. while Fig. 2 shows a state
in which the load applying portion 100 has been moved backward
fo be retracted from a position above the X-Y table 103, the

load applying portion 100 can be moved forward to be located

above the X-Y table 13.

The load applying portion 100 moves the weights from a



123 at the second stage. In this state, the slider holding jig 80 és
| oaded with only the weights 113 at the bottom stage. Since one 3I adAN 2003
holding jig 80 is |loaded with three weights 113, a load of 75 g is applied
to one slider holding jig 80 where 3 0 JAN 2003 54 one weight 113 is 25 g.
Fig. 32 shows a state in which the | oad applying portion 100 has been
further noved downward fromthe state sheyn in Fig, 31 to put the upper
ends of the ights 113 at the bottom stage in contact wth the | ower ends
of the shaft® tBn¥ ﬁgatla? lpwwrgint@g the shaftt porsieconidl 34age tHeer eby
rai sing the weights 123 above the weight holders 140 at the second stage.

In the statewg 1h3Fiag. the, bidteomuppeigenids 1oéatdte NBHPLL Fhézéli%fé? not
in contact with the lower ends of the shaft portions 133a of the welghts

L5 1 e S e g 6 20

with the weights 113 at the bottom stage

stage. SincgpHye | ing .10 80.is l.paded with three weights 113
and three %el ghtbfE%&fnaéllqbgdsgfﬂeﬁgbogd’i% é’pﬂ)%i%é“ltb e weighds AdI3i ng
jig 80 wher ne i 113 |s 25,9 and one weight 123 is 125 g. Fig. 33
shows a stat@?naﬁcﬁg%hé’m&f dppiythg form of BOphewlitye ofn stapeler

noved downward fromthe state shown in Fig. 32 to put the upper ends of

the wei ght s Segdientialy feoondthst dgettiomcenage! Whis tBerd QAT v?ﬂ?sbﬁf t he
wei ghts 123 at the second stage in contact with the |ower ends of the

shaft porti desctfided ofithheefebfbetol \ ' tage, thereby raising
the wei ghts 133 above the wei ght hol de s;l ?Qgﬁg&ﬁéﬂ 38.

Fig. 30 shows the load applying portion 100 in a state in
which the lower ends of the shaft portions 113a of the weights
1 13 at the bottom stage are located above the slider holding jig
80. In this state, no external load is applied to the slider
holding jig 80.

Fig. 31 shows a state in which the load applying portion
100 has been moved downward from the state shown in Fig. 30
to put the lower ends of the shaft portions 113a of the weights
113 at the bottom stage in contact with the upper end of the
slider holding jig 80, thereby raising the weights 113 above the
weight holders 140 at the bottom stagc. In the state shown in
Fig. 31, the upper ends of the weights 113 are not in contact
with the lower ends of the shaft portions 123a of the weights
123 at the second stage. In this state, the slider holding jig 80
is loaded with only the weights 113 at the bottom stage. Since
one slider holding jig 80 is loaded with three weights 113, a

load of 75 g is applied to one slider holding jig 80 where



the third stage. In this state, the slider holding jig 80 is |oaded with

the wei ghts 113 at the bottom stage, the weights 123 at the second &%%P%W3
and the weights 133 at the third stage. Since one slider holding 3 A
2003 55 jig 80 is located with three weights 113, three weights 123 and
three weights 133, a load of 825 g is applied to one slider holding jig 80
where one weight 113 is 25 g; one weighdg 123 is 125 g; and one weight 133
is 125 g, In order, to _achieve such a function of the | oad applying portion

100, the di sSPBHAeighbd 18ns JBights 113 at the bottom stage can nove in the
vertical direction nust be greater than the sum of the distance between

the upper ends ofFighs8wslhgiws al $tatenth WitchoMe 1649 Sai] ! ftions
123a of the weights 123 and the di stance between the %gt)&e?peoﬁggkofletahe

wei ghts 123 lpdél bebf ﬁftq% WeRw ti.ops 133a of .1 he i ghts
133 in a state in \/\h%ﬁro oa(?)lag ap%@%é"t‘gﬂ%#«gggq F§8thb‘r Eltlgrga}[\ﬁﬁ 80
(the state In Fig. 30). descri bed above, according to the present
i nventi on, ﬁﬂgﬁ"ﬂ?é&) gpﬁﬁch%ofgﬁ@%e‘ghﬂéﬁ%ﬁt the dqttemestaggrinpeontsjatst ed
by loading the slider holding jig 80 with the plurality of weights 113,
123 and 13%Vith til-esl%qm erdsweinthe sheffopditions d 23w of theeweighryadiarent , it
I's therefore possible, for exanple, to chanfer an edge of the rail

portions of thhesedormibstdgd) ﬁycrewpfa&bg% ahé "Rtightearh s QiR rﬁ]&/ Qg%iggg' g:c ng

jig 80 when the edge has not been ch ered yet or at an ea

c E?;n‘ er lkgg h&%%?sglgp??gﬁe $eBrdPRth gt Plh Yhe! SttlSIoW A B 9559459 80

. upper ends of the weights 123 are not in contact with the lower ends
of the shaft portions 133a of the weights 133 at the third stage. In
this state, the slider holding jig 80 is loaded with the weights 113 at
the bottom stage and the weights 123 at the seéond stage. Since one
slider holding jig 80 is loaded with three weights 113 and three
weights 123, a load of 450 g is applied to one slider holding jig 80
where one weight 113 is 25 g and one weight 123 is 125 g.

Fig. 33 shows a state in which the load applying portion 100 has
béen further moved downward from the state shown in Fig. 32 to put the
upper ends of the weights 123 at the second stage in contact with the
lower ends of the weights 123 at the second stage in contact with the
lower ends of the shaft portions 133a of the weights 133 at the third
stage, thereby raising the weights 133 above the weight holders 140 at
the third stage. In this state, the slider holding jig 80 is loaded with
the weights 113 at the bottom stage, the weights 123 at the second

stage and the weights 133 at the third stage. Since one slider holding



prevent an edge of the slider 150 fromcutting the thin dianond | apping
sheet 39. The nunber per stage of the weights for applying a 3 8 U]AMNZQQQB
56 | oad to one slider 150 may be two, four or nore instead of being limted
to three. The wei ght of each of the weights 113, 123 and 133 of the |oad
applying portion 100 and the wei ght of the block constituting each of the

wei ghts 113, 123 and 133 nmay be changgg appropriately. Al though not shown,
present enbodi nent is further equipped

t he processLﬁ? ppﬁLatus of, the >
with a cont#d 8@0‘& Gated wihithree wgights i1d 3; ¢hpemsecightoi@3aahdnchree t he
operation panel 23 and signals output by each sensor are input and which

control s eaoveightyil,parloadlof 8PS gtisoappliei @ ghgcg??épgomgggkré?lo of

the present enbodinent will now be described. The follow ng pti on

al so provi deghére oxel hen 1o j@ get ogng%e@gcggﬁingagt%g;g%égssﬁgor di ng

to the invention. When sTiders 150 ar® proces

apparatus 1Q,.: = J of sliders 150 to be processed are first secured
to the sli d&elﬁgpét’g@%?%ss‘% by neans of, for exanple, bonding with the

surfaces thereof .to face a recording nediumfacing dowmward. The sliders
150 at this poi ninjrdgpity; arhueny spehr a funstionoof thd loadyapplfiagnportion
portionn on_a bar which includes a plurality of magnetic head el ements
arranged in180; shcatigtance thatthe iweifhts 19 04t $hé TREESm! a8 move
in the vertical direction must be greater than the sum of the distance
between the upper ends of the weights 113 and the lower ends of the
- shaft portions 123a of the weights 123 and the distance between the
upper ends of the weights 123 and the lower ends of the shaft
portions 133a of the weights 133 in a state in which no load is
applied to the slider holding jig 80 (the state shown in Fig. 30).

As described above, according to the present invention, the
load applied to the slider holding jig 80 can be adjusted by loading
the slider holding jig 80 with the plurality of weights 113, 123 and
133 in a stepwise manner.

According to the present embodiment, it is therefore possible, for
example, to chamfer an edge of the rail portions of the slider 150 by
applying a small load to the slider holding jig 80 when the edge has not
been chamfered yet or at an early stage of chamfering and to increase
the load applied to the slider holding jig 80. This makes it possible to

_prevent an edge of the slider 150 from cutting the thin diamond lapping

sheet 39. The number per stage of the weights for applying a



a medi um has been finished and then cutting the bar. According to the
present enbodi nent, preferably, a 3 0 JAN 2003 57 chanfering prbdb@ﬂ”1 jNg
three steps' is perfornmed on a slider holding jig 80 having the sliders 150
secured thereon. Fig. 34 illustrates a first step of chanfering. At the
first step of chanfering, the plate 90 as shown in Fig. 16 is used instead
of the wire wi nding bl ocks 30. The rubber sheet 38 is provided on the

plate 90, and the dianond | appi ng shget 39 is provided on the rubber sheet
38. The plate 70A is used as the slider holding jig setting plate 70. As
shown in Fig. 34, at the first step of chanfering, the plate 70A positions

the slider holding |l t oYanérd instead of deeingt with
the di he®ddq aPBi é%’égt%o;ﬁggn&t{%%ﬁé%uﬁ aces of the sliders 150 to face

a nediuminclined relative to the. | appi o e1 3 anpzsl | appi ng
sheet Bfmitedtte {hiee®ent T&%U&%‘ﬁ'ﬁﬁt?Pvﬁ'nag(‘%l toﬁfgrdsllai gg?éﬁglgdi ngaj ig 80 is

positioned by the plate 70A, the sliders ar ecur t get fge sl t der

hol di ngnii I3 B®E thie Lhad apRL¥RG ROFTiOD 180 A8 HEHeTont P der s 150
on the side of the air inflow ends thereof are |ocat e‘f Qun rge An angl e
0 defi gegeRVediitiieing et sfothe weldhtded13nol 43 ARG g 8BaXnH%t he

| appi ng~surface of the dianond | apping sheet 39 is preferably equal to or
greater -thg.d6$-§£§ §!|TB’té£§'. than 900, and an angle of 700t 2.5 is
especi PR gre RFSBPE:
Although not shown, the processing apparatus of_the
presént embodiment is further eguippediwith a control portion

to which s.ig-nals in response to operations on the operation

panel 23 and signals output by each sensor are input and which

controls each driving part.
An operation of the processing apparatus 10 of the present
embodiment will now be described. The following description

also brovides an explanation of a method for processing a slider

according to the invention.

When slideré 150 are processed using the processing
appératus 10, a plurality of slide'rs 150 f.’o be. procesged are
first secured to the sliderxr _hq'lding jig 80 by means of, for
example, bpndiﬁ; with the surfaces thereof to face a recoxrding
méd:l.um facing downward. The sliders 150 at this point is
obtained by performing ion milling to foxin rall portions on a
Bar which incluées a blurality of magnetic head elements
arranged ih a row and for which chamfering of surfaces to face
..a medium has been f;l.n:l.shed and then cutting the bar.

According to the present embodiment, preferably, a



The | ower ends of the shaft portions 113a of the weights 113 at the bottom
stage is in contact with the upper end of the 3 0 JAN 2003 58 sli der
holding jig 80. As described above, the |oad applied to the sli Gaeﬁ déNdZUﬂ@
jig 80 can be adjusted. The | oad applied to the slider holding jig 80 is
preferably increased in a stepw se manner dependi ng on the progress of
chanfering. At the first step of chanfering, the X-Y table 13 is swng in
the state shown in Fig. 34 to chanfer ®nly edges of the sliders 150 on the
side of the air inflow ends thereof. Fig. 35 illustrates a second step of
chanfering. The second step of chanfering enploys the wire w ndi_ng bl ocks
30 cont 'g,{,ggriaﬁ £L3644 € namhgr shBe isterseis pestugndd e Ehide| ock

mai n bodf &3 erefore, the wire 34 is provided on the elastic nenbers

32; the rubber sheet .38, i oy, dedh phetbe1soM secied attdereendi anond
| appi ng Reedtngglid 8?09%2% goﬁﬁghe rubber sheet 38. The plate 70A i s used

as the slider holdinp jjg . settin Ase ShawFeridg 9. A that the
second step o'f'ieha?r?é'rir%‘&tr[%teesp a?he'%SAgg%%i tions the erF% der holding Jig

80 such that the sliders 150 are in cogtact i 33Ny . 11@PRIsNg sheet
30 w th £iestistepcet GhamemingictEe Bears ?an%‘p “ta{{brqr’e'giium i g’cl i'ned relative

to the | apping surface of the dianond | apping_sheet 39. Al defi ned
by the | gi6dalnswéad af theewite admding blRgksi 4080 (t’:lrﬁlf trﬁlé)rtfe%%:h%gectsur face
of the dianond | apping N

38 is provided on the plate 90, and the diamond lapping shee

39 is provided on the rubber sheet 38. The plate 70A is used
as the slider holding jig setting plate 70. As shown in Fig.
34, at the first step of chamfering, the plate 70A positions
the slider holding jig 80 such that the sliders 150 are in contact
.with the diamond lapping .sheet 39 with the surfgces of the
sliders 150 to face a medium inclined relative to the lapping
surface of the diamond lapping sheet 39.

In the present embodiment, when the slider holding jig
80 is positioned by the plate 70A, the sliders 150 are secured
to the slider holding jig 80 such that the surfaces to face a
medium of the sliders 150 on the side of the air :Lnflqw ends
thereof are located downward.

An angle 0 defined by th;a lateral walls of the slidgr
holding. jig 80 and the lapping surface of the diamond lapping

sheet 39 is preferably equal to or greater than 60° and smaller

le.
than 90°, and an angle of 70° + 2.5° is especially preferab

The lower ends of the shaft portions 113a of the weights

113 at the bottom stage is in contact with the upper end of the



sheet 39 is preferably equal to or greater than 600 and smaller than 90,

and an angle around 70 is especially preferable. 3 0 JAN 2003 5%5§thNomm3
ends of the-shaft portions 113a of the weights 113 at the bottom stage 1's
in contact with the upper end of the slider holding jig 80. As described
above, the load applied to the slider holding jig 80 can be adjusted. The
| oad applied to the slider holding jig 80 is preferably increased in a
stepwi se manner dependi ng on the proggess of chanfering. At the second step
of chanfering, as shown in Fig. 25, the rubber sheet 38 and di anond

| appi ng sheet 39 provided on the wire 34 are transforned such that the

parts thereof _correspqndi t iJedcrad@es aboveanthectoad appdieds2 of the
sIidersSXSGGErBPiS&Qgtg%grggfhg“%irst edges 161 and second edges 162. As a

result, the dianond | appi,n e .| emsd 1odldeappliededges 161
and secaodﬂadgé§i¥62POAﬂiP%efg%gghgggﬁ%%%gﬁhéﬁgﬁfering, the X-Y table 13 is

swung in the state shown in Fig. 35 to chanfer ke fges, thg @ iders
150 on {je thiedesfdehehal dingf Ugﬂ/ 8Qdd s i%’?egﬁ{afbl}&fher andg;t% chanfer the
first edges 161 and second edges 162 havi ng steps siHuI%ggg Iy, Thus, as
a resul LyahyliBe Warmsieraniepeaddng onepbe BFOgREAFPEnG oPhE e 525 of the
sliders on"the side of the air inf |ow ends thereof are éh nfered in a

greater .anoun?tt{ﬁg fther stepadschantentings Wre ¥nE @hlfedd 1EFOHT he side
|

of the air intfllow ends thereof are chanfered in a greater aqg%PH“?ecause
t he edggf‘_ls,l the state shown in Fig. 34 to chamfer only edges of the slide

150 on the side of the air inflow ends thereof.

Fig. 35 illustrates a second step of chamfering. The
second step of chamfering.employs the wire winding blocks 30
containing the_elastic members 32 in the recesses 31a of the
blocklmain bodies 31. Therefore, the wire 34 is provided on
the elastic members 32; the rubber sheet 38 is provided on the
. and the.diamond lapping sheet 39 is provided on the

wire 34;

rubber sheet 38. The plate 70A is used as the slider holding

jig setting plate 70. As shown in Fig. 3§, at the second step

of chamfering, the plate 70A positions the slider holding jig
80 such that the sliders 150 are in contact with the diamond
lapping sheet 39 with the surfaces of the sliders 150 to face

a medium inclined relative to the lapping surface of the diamond

lapping sheet 39.

| An angle 6 defined by the lateral walls of the slider
holding jig 80 and the lapping surface of the diamond lapping
sheet 39 1s preferably equal to or greater than 60° and smaller

ferable.
than 90°, and an angle around 70° is especially pre



on the side of the air inflow ends are nore likely to contact a recording
medi um t han ot her edges. Further, the first and 3 0 JAN 2003 . 60 second
steps of chanfering chanfer the edges of the sliders 150 on tq?gsUdﬂ 2003
the air inflow end thereof into slanting surfaces . Fig. 36 illUustrates a
third step of chanfering. The third step of chanfering enploys the wire

wi ndi ng bl ocks 30 containing the transform ng nenbers 33 in the recesses
3la of the block main bodies 31. Therefore, the wire 34 is provided on the
projections 33a of the elastic menber 8°33; the rubber sheet 38 is provi.ded
on the wire 34; and the dianond | appi ng sheet 39 is provided on the rubber

sheet 38. The plate 70B. | e fie polritdenshol sia ngf jthe wetightg pl at e
70. As shown 'FﬁeF ﬁwegéﬂésat%% %éts'%hl%d gt%ep of chanfering, the plate 70B

positions the slider holding jig 80 s t Shbderéend ¥ ame i n

cont act 118iat the hﬂtérﬂﬁ‘h&tﬁ‘agp;r%g’nsﬁgggg% st]\ﬁlhtt?%e iS)Brfacrés of the
sliders 150 to face a nediumin parallel. wth the | i of the
di anondgh agei-npodlddety 399 $Re Ikﬁ/\&e%ﬁfsb‘%laf atbr?é'es'hat?’%p &cr)e’r%td.so%rrﬁs‘ﬁ?efsda of the
wei ghts 113 at the bottom stage is in contact vvith?#lhe ugger e‘l[r}ge&f t he
slider pglei@@iiaeBholBingsiid decande addugtodd uiPErRe SBH TRt s 150 on

the side of the air inflow ends thereof are |located at the right side of
the sli geri %ﬁ(}s?ﬁdébomlhﬂn i 9ig380 lirs p:quxdslaﬁtiéﬁ’éééﬁﬁén N & shown
36,ht e | ov

in Fig. wer ends of the shaft portions 113a are put into contact
wth thgtggairseenm%nner depending on the progress of chamfering.
At the second step of chamfering, as shown in Fig. 25,
the rubber sheet 38 and diamond lapping sheet 39 provided on
the wire 34 are transformed such that the parts thereof
corresponding to_.first edges 161 and second edges 162 of the
slideré 150 protrude toward the first edges 161 and second edges
162. As aresult, the diamond lapping sheet 39 contacts at least
the first edges 161 and second edges 162.
At the second step of chamfering, the X-Y table 13 18 swung
in the state shown in Fig. 35 to chamfer the edges of the sliders
150 on the side of the air inflow ends thergof further and to
chamfer the first edges 161 and second edgés 162 having steps
simultaneously. Thus, asa result 6f the first and second steps
of chamfering, the edges of the sliders on the side of the air
inflow ends thereof are chamfered in a greater amount than other
edges. The edges of the sliders 150 on the side of the air inflow
ends thereof are chamfered in a greater amount because the edges

on the side of the air inflow ends are more likely to contact

a recordin'g medium than other edges. Further, the first and



of the slider holding jig 80 in a position biased toward the

ri ght side

thereof in order to chanfer the surfaces to face a 3 0 JAN 2003 61 nedi um
of the 'sliders 150 on the side of the air inf |ow ends thereof I@re JAI .
greater amount. As described above, the load applied to the slid hof\gimgj
jig 80 can be adjusted. The load applied to the slider holding jig 80 is
preferably increased in a stepw se manner dependi ng on the progress of

chanfering. At the third step of chankering, the rubber sheet

38 and

di anond | appi ng sheet 39 provided on the wire 34 are transfornmed such that
the parts thereof corresponding to the first edges 161 and second edges
162 of the sld Eﬁégslnfp PLpEerda gt ehante hie édgas ofdthe sldrers 180 ond

a result

edges 1§8CORS

, the dianmond | apping sheet 39 contacts at |east the

fi1o0 cdges 161 nde 330N 189955 P rnlkebPanid sxhimt oy surflaiar i ng, (he
|

X-Y t abpa e sd A&

e State showmn in Fig. 36. As a result, the

entire edges of the rail portion 5 f 1 L #8r$nd20 The vy the
first edges Fdg.adh %ﬂﬁftgraéﬁss? ﬁrﬂﬂ:ansg%a S%c&a%n threlésecond edges 162.
At the third step of chanfering, edges in c8nt a}tr}’[ov(\:/iktsh30tc ot | appi ng

sheet 3@ tiefpof dihagnfted necefeR1 oY & Hheedr's Kitgdiep

and second steps of chanfering "are chanfered into curve urf

INg Surfaces at the first

Wi | e
the firshet MrQuEdiing seepsrsf 38hant Bhe nELFRSS e 3139 ¢ %Lﬁafoel}?fng one

processi ng apparatus 10 with the wire

main bodies 31. Therefore, the wire 34 1is provided on the

projéctions 33a of the ela'stic members. 33; the rubber sheet 38

is provided on the wire 34; and the diamond lapping sheet 39

is provided on the rubber sheet 38. The plate 70B is used as

the slider holding jig setting plate 70. As shown in Fig. 36,

at the third step of chamfering, the plate 70B positions the

slider holding jig 80 such that the sliders 150 are in contact

with the diamond lapping sheet 39 with the surfaces of the

sliders 150 to face a medium in parallel with the lapping surface

of the diamond lapping sheet 39.

The lower ends of the shaft portions 113a of the weights

113 at the bottom stage is in contact with the upper end of the

slider holding jig 80. The surfaces to face a medium of the

sliders 150 on the sidé of the air inflow ends thereof are located

at the right side of the sliders 150 as shown in Fig. 36. In

fhe present embodiment, as shown in Fig. 36, the lower ends of

the shaft portions 113a are put into contact with the upper end

of the slider holding jig 80 in a position bilased toward the

right side thereof in order to chamfer the surfaces to face a



wi ndi ng bl ocks 30, slider holding jig setting plate 70 and the I|ike

repl aced at each step, it is nore efficient to use three 3 0 JAN 903 62 00
processi ng apparatuses 10 which are set for respective steps. Such a netl%oc;3
for processing a slider according to the present enbodi nment makes it
possible to chanfer the edges of the sliders 150 on the side of the air

I nfl ow ends thereof in a greater anmount than other edges. The anti-shock
properties of the sliders 150 can be@ithus inproved. A conparison of edge
configurations will now be nade between a case wherein the three steps of
chanfering are performed on the edges of sliders 150 on the side of the

air inflow ends_t en 75 &h wiher gl deobBethesdimdbnfbowceR@$ering are
carri ednefituP% b és%r%. e nmethods illustrated in Figs. 37 and 38 are

used as the other methods for chanfeningdritRPAVA). tseoldadg to the
net hod shemeof nipi & 9FLa44fe aén}ogl;[n%.gol’sgs shown in Fig. 16 is used instead

of the wire winding blocks 30 simlarly to_the fj ghagf eri ng
shown igﬁfi;ged:im theesligpEhaibag 339 66’?5‘\/?85(5{33%5%@0 g‘lfhgte 90, and the

di anond | appi ng sheet 39 is provided on the_ rubber_sheet pl ate 70B
i s used%@ﬁlig@ sbi tee sbidémdrglidingdig 89 pEaPEe 6Fa$§¥ré$§F8;g§gbording
to the hod shown in Fig. 37, the slider holding jig 80 is positioned
such that J N P snathiler aepehdinQMmdthewimQIW@SdP§nﬁHB’“iE§EBF‘Hg sheet 39
with the' surfaces of the sliders 150 to face a mediumin parallel wth the

appi ng surfafg the third step of chamfering. the rubber sheet 38 and
diamond lapping sheet 59 provided on the wire 34 are transformed
such that the parts thereof corresponding to the first edges
161 and second edgés 162 of the sliders 150 protrude toward the
first edges 161 and second edges 162. As a result, the diamond

1appihg sheet 39 contacts at least the first edges 161 and second

edges 162.
At the third step of chamfering, the X-Y table 13 is swung

in the state shown in Fig. 36. As a result, the entire edges

of the rail portions 153 of the sliders 150 including the first
edges 161 are chamfered simultaneously with the second edges
162. At the third step of chamfering, edges in contact with
the diamond lapping shget 39 including the edges chamfered into

slanting surfaces at the first and second steps of chamfering

are chamfered into curved surfaces.

while the first throﬁgh third steps of chamfering may be

- carried out using one processing apparatus 10 with the wire

winding blocks 30, slider holding jig setting plate 70 and the

1ike replaced at each step, it is more efficient to use three



of the dianond | apping sheet 39. The X-Y table 13 is swung in this_3 R J?Odﬂ
2003 63 state to chanfer the edges of the sliders 150. Accordi ng?tﬁ Al 3
met hod shown in Fig. 38, the wire winding blocks 30 containing the elastic
menbers 32 in the recesses 3la of the block main bodies 31 are used
simlarly to the second step of chanfering shown in Fig. 35. Therefore,
the wire 34 is provided on the elastic tJ)(?anbers 32; the rubber sheet 38 is
provided on the wire 34; and the dianond | apping sheet 39 is provided on
the rubber RIRSESSBE apharptutes YOBvhichuarslsesfdrhespettee stepsing jig
setting plate 70. Therefore, according to the nethod shown in Fig. 38, the

slider holding j$dgcBG hsethd fdﬂﬁﬁ%e%%ﬁ%ravhmﬁ%&?ﬁcc%ﬂdﬁé t&%eaf)f%é.eer}gtl der s

contact wth the dianond | appi ng sheet e surfaces of

150 to face ' [ | {,e | t.he | appi nq,surf.ace of the  dianond

| appi ng sheee?ngg.aix&égglt - ?{eab*teb ggﬁsze s%ﬁbagﬂlefgﬁhf stlges sz)th‘?:h“d &P t he
edges of th i ders 15Q. Fj 39 shows an exanple of a configuration of an
edge of a 31%&” féﬁ Y etﬂt%?o%“’o‘ﬂ‘h% eqids theresf iond greateofarbzmriter ed
according to the nmethod shown in Fig. 37 or 38. Fig. 40 shows an exanple

of a confi gihan ethes edgesdgEhefantisliatdr pr&perties be thedslidérs 150 aan
i nfl ow end thereof chanfered by the three steps of chanfering according to

t he present bentinads teprovdde configurations shown in Figs. 39 and 40 were
measured using a probe type surface roughness neter. Talystep (trade namne)

manuf actured by BaBSmsHtidsn P RARR cohfrutRbordS G Fow B2 e between

a case wherein the three steps of chamfering are performed on the
edges of sliders 150 on the side of the. air inflow ends thereof and
cases wherein other methods for chamfering are carried out on the
same.

The methods illustrated in Figs. 37 and 38 are used as the
other methods for chamfering for comparison. According to the
method shown in Fig. 37, the plate 90 as shown in Fig. 16 is used
instead of the wire winding blocks 30 similarly to the first step of
chamfering shown in Fig. 34, The rubber sheet 38 is provided on the
plate 90, and the diamond lapping sheet 39 is provided on the
rubber sheet 38. The plate 70B is used as the slider holding jig
setting plate 70. Therefore, according to the method shown in Fig.
37, the slider holding jig 80 is positioned such that the sliders 150
are in contact with the diamond lapping sheet 39 with the surfaces of
the sliders 150 to face a medium in parallel with the lapping surface

of the diamond lapping sheet 39. The X-Y table 13 is swung in this



3 0 JAN 2003 64 type surface roughness neter. The probe used had a radius

of curvature of 2 mat the end thereof. The horizontal axes and3 §elAN <403
axes of Figs. 39 and 40 represent positions in the horizontal and vertical
directions, respectively. In the configuration shown in Fig. 39, the |length
of the chanfered region in the direction of the height thereof was 0.5 pm
In the configuration shown in Fig. 40, 6!‘ahe | ength of the chanfered region
in the direction of the height thereof Was 5.0 m Those figures indicate

that the thrstatstephanifeshbef@igardopae@sHHBE; 190t he present enbodi ment
make it possible to chanfer the edges of slider 150 on the side of the air

of the ant - shook soraugs o me RIS Yphd THERte AaBe e it PR Enow be

of the anti-shock

made with referencg . to Figs. 41 through 46 on the rel ationship between the
angl e 0 def ﬁ%ﬁﬁ%ﬁ r‘f@nt?&{lggaﬁ?ﬁwrﬁﬁ%m‘%m@eﬁ id%ein Hbedrengspey Bm afd t he
| appi ng surface of the dianond | appi ng sheet 39 and configurations of

chanfered &hgeblagkesainbodies Bd presesed esihmllirierto. théheecohd sy of0 at
the first and second steps of chanfering was 600 as shown in Fig. 41, an

edge had a chafmfgrireg ishowrf oh FigX B! eThaSfROWRel Wifel 94 iézgﬁzfx}i&édté}?

conpletion of the second step of chanfering and had a configuration, for

examl e, 2 tﬁ%%@ﬁgé}\@l\l fikfbetd 353/ Bhe TBH W' S i€ orblfidd bh e $Ard
34; and the diamond lapping sheet 39 is provided on the rubber
sheet 38. The plate 70B is used as the slider holding jig setting plate
70. Therefore, according to the method shown in Fig. 38, the slider
holding jig 80 is positioned such that the slider 150 are in contact
with the diamond lapping sheet 39 with the surfaces of the sliders.
150 to face a medium in parallel with the lapping surface of the
diamond lapping sheet 39. The X-Y table 13 is swung in this state to
chamfer the edges of the sliders 150.

Fig. 39 shows an example of a configuration of an edge of a
slider 150 on the side of the air inflow end thereof chamfered
according to the method Shown in Fig. 37 or 38. Fig. 40 shows an
example of a configuration of an edge of a slider 150 on the side of
the air inflow end thereof chamfered by the thre;e steps of
chamfering according to the present embodiment. The
configurations shown in Figs. 39 and 40 were measured using a

probe type surface roughness meter.  Talystep (trade name)

manufactured by Rank Taylor-Hobson, U.K. was used as the probe



65 Wien the angle O at the first and second steps of chanferi ng u\évas 750 as
shown in Fig. 44, an edge had 'a configuration, for exanple, a h’ANﬁZUUB
Fig. 45 after the conpletion of the second step of chanfering and had a
configuration, for exanple, as shown in Fig. 46 after the conpletion of
the third step of chanfering. The configurations shown in Figs. 42, 43, .45
and 46 were neasured in the sane net ho&nas that used for Figs. 39 and 40.
In the configuration shown in Fig. 42, e length of the chanfered region

in the directipen svirfade roeighitessheteter, Warthe grob® uksedt A nt.j tion
shown in Fig. 45, the length of the chanf er(ggr regi on in‘atdﬁ(;gl g?raie‘égl%ig of

the hei ght thereatiruess 2 %mfé!f‘-thghgﬁg Slﬁ?%%%?;soﬁhi? }'w}g'zﬁéfagh%pcgtgcéh S

|l ength of the .chanfered region Int

greater, t I h |e O,oHOWeyer it is assuned froma conparison
bet ween Fi gg{%r%ﬁ%ha%%e%%fﬁgﬁgﬁ' c‘?ﬁgn@&%&pegﬁ%’ﬁeﬁ%bspefs&@hésmt éhe
slanting syrface re éi gnificantly the smaller the angle 0, even after
the third s?bcb“%)?n AR vertical directiong,seaspestiviedy. t he configurati on
shown in Fig. 43 represents the imt of an allowable range, the angle O

nust be 60 or noda. the desfiguradiosbsitowhhén PFREE 39, NEh@PRYABUDILPhand the
nmet hod for processing a slider according to the present enbodi nent nake it

possi bl e tochaanfered! fgi6AdRStIE difgetidh $2'the Retplt 80%20f was 0.5 pm.
In the configuration shown in Fig. 40, the length of the chamfered
region in the direction of the height thereof Was- 5.0 um. Those
figures indicate that the three steps of chamfering according to the
present embodiment make it possible to chamfer the edges of
slider 150 on the side of the air inflow ends thereof in a greater
amount, thereby allowing an improvement of the anti-shock
properties of the sliders 150.

A description will now be made with reference to Figs. 41
through 46 on the relationship between the angle O defined by the
lateral walls of the slider holding jig 80 and the lapping surface of
the diamond lapping sheet 39 and configurations of chamfered
edges according to the present embodiment.

When the angle 0 at the first and second steps of chamfering
was 60° as shown in Fig. 41, an edge had a configuration, for
example, as shown in Fig. 42 after the completion of the second
step of chamfering and had a configuration, for example, as shown

in Fig. 43 after the completion of the third step of chamfering.



66 150 on the side of the air inflow end thereof in a greater anmount and

to chanfer the first edges 161 and second edges 162 having steps. The
present, enbodi ment therefore nmakes it possible to provide a slider 150 for
whi ch damage of the surface of a recording nedium caused by edgeﬁﬁh&%ozow
can be prevented even if it is inclined. Since a negative pressure slider
Is nore likely to contact a recording nediumat the first edges 161 when
inclined conpared to a slider which does not generate a negative pressure,
the processing apparatus 10 and the nethod for processing a slider
according to the present enbodinment are significantly effective especially

I n processing a negative pressure sljder. . The nmetho pr, i a
slider accordiWgeno thee phgtent athpbhf n@ﬁfsﬁal?élg i€e%§é%i bslctceé%tigts) 8¢
sufficiently chanfer not only the edges of the slider 150 on ttbg si de -of
the air émdhperend twes eds’ asheshownt 1ddgBig1684and@PheiRo dBes 162
but also other regions including the peri phe:)i;@of the surfaces to face a

medi um  @énthguiationor foanexkhiplend ahestpeim pher figr e tter the
circunferential surfaces of the slider 150 close to the surfaces to face a

nmedi um é(g%#feulgﬁefﬁem@ssgabenao Hep/i Of ackamfleringo i had cB damage
on a recording nediumcan be prevented even if the slider 150 is included

o2 O $8 g foh 1° LSRG AR Soln Lin apdgt ot ahe
completion of the third step of chamfering. '
The configuratidns shown in Figs. 42,_ 43, 45 and 46 were
measured in the same method as that used for Figs. 39 and 40.
In the configuration shown in Fig. 42, the length of the
chamfered region in the direction of the height thereof was 3.5
lp.m. in the configuration. shown in Fig. 45, the length of the
chamfered region in the direction of the height thereof was 2.5
um. Those figures also indicate that the length of the
chamfered region in the direction of the height becomes greater,

the smaller the angle 0.

However, it is assumed from a comparison between Figs.
43 and 46 that a chamfered region keeps closéness to § slanting
sufface more significantly the smaller the angle 0, even after
the third step of chamfering. If it 1s assumed that the
configuration shown in Fig. 43 represents the limit of an
allowable range, the angle 6 must be 60° or more.

As described above, the processing apparatus 10 and the
method for processing a slider- according to the present

embodiment make it possible 'to chamfer the edges qf | the slider



67 di anond | appi ng sheet 39 is transfornmed to put it in contact wth the
first edges 161 and second edges 162 of the slider 150. Since tBeUdHNquﬂ%
| appi ng sheet 39 is held by the elastic rubber sheet 38 in doing so, it |
possi ble to prevent the dianond | apping sheet 39 frombeing cut and to

t hereby perform stable processing of the slider 150. According to the
present enbodinment, it is further posshple to adjust the |oad applied to
the slider holding jig 80 by l|oading the slider holding jig 80 with the
plurality of150ednithe sk of zheantt irdfowne AdSHRSes A Midhter NGHE[GIE. e
present enbodi nent makes it possible to prevent the thin di anon appi ng

sheet 39 frogm@eiongharife?YtHd & e_ Sl 0, 4 Fur accordi ng
to the present enbodi nent, t(ﬂelrggi r%éy étpgoeglg %géo% eldﬁesaﬁge‘# 5A¥BEon at

| east either S ortions [113a, 1233 and 133a of the weights 113,
123 and 133 S%pgt hﬁ%%@e%ﬁnﬁ ﬁé“&%&b‘ﬁF“ﬁoﬁa@rﬂ&ﬁ%ﬂaﬁﬁé Yr ®@wsibleadoor 139
col l ect chips (vp(grticl s) generated by friction between the. shaft
portions 113¥0Vi98,535fdides3al afd fenewhicrhs dfmage wéi ghe shofaes sof48,

thereby nmaking it possible to nmaintain a stable operation of the shaft

portions 113gcordig amedilBRacavsedrish regges ﬁ%ebf%&%be?ﬂ?@ﬁ@d{%@ evéns! i der
holding jig setting plate 70A having holes 76A incline t a predeterm ned

angl e rel atijif¢t isviddlgha@rtical is prepared as one type of slider holding
jig setting plate 70. The plate 70A positions the 3 0 JAN 2003

Since a negative pressure slider is more likely to contact a
recording medium at the first edges 161 when inclined compared
to a slider which does not generate a negative pressure, the
processing apparatus 10 and the method for processing a slider
according to the present embodiment are significantly effective
especially in processing a negative pressure slider.

The method for processing a slider according to the present
embodiment makes it passible to sufficiéntly chamfer not only the
edges of the slider 150 on the side of the air inflow end thereof,
the first edges 161 and the second edges 162 but also other
regions including the periphery of the surfaces to face a medium
of the rail portions 153 and the periphery of the outer
circumferential surfaces of the slider 150 close to the surfaces to
face a medium. It is therefore possible to provide a slider 150 for
which damage on a recording medium can be prevented even if
the slider 150 is included in various ways.

In the processing apparatus 10 and the method for

processing a slider according to the present embodiment, the



68 slider holding jig 80 such that the slider 150 is in contact wth the

di anond | appi ng sheet 39 with the surfaces of the slider to face a nmedium
inclined relative to the |apping surface of the dianond | appi ng sheet 39.
Therefore, according to the present enbodinent, the use of the s8illa}AN 2003
holding jig setting plate 70A makes it possible to chanfer specific edges
of the slider 150, e.g., the edges of the slider 150 on the side of the
air inf lowend thereof , in a greateg; anount than other edges. Further,
according to the present enbodinment,'in order to chanfer the first edges
161 and second edges 162 having steps simultaneously, the rubber sheet 38

and di anond | appi ng shee 9.are.t Witr @n3éontlact he

pr esent déﬁﬂ@&ﬂnﬂrﬁp%)ir{%gtr\ﬁe%e394##??‘?%%: ed gi/b ?[?ﬁ:i tting it into a
plurality of segnments using the plural ity of w Rafall 30

i nst eady@thsthetfhr oy f’idtge&c?6§§ §e€ﬂ?ﬁ5|ﬂég§5r¥\%%gof\cl)\qf-ﬂtgh§é% afgls?& a
result, the present enbodi ment makes it possible %g stgbié%zeug%ertensi on
of the ¢ipee3the tdiamdiyd debpinggsheet Afrby BREAIPHIENCTHRESST AT accur acy.
The present invention is. not limted to the above- descri bgid enbodi nent
and may _pe qodigf 196l doLnprécusl thalys poedblex &9 IS S VR Y &he, jtﬂ‘%ﬁﬂ)‘ﬂd

| appi ng Sheet 39 is noved by the X-Y table 13 with the slider 150 fixed in

t he enmbqdi ment higdef ok e @Alt andatbveherdky marioxm\&fRPl®y novi ng
the sli EPQEE&& S?’%ﬁsf’g 80°vvithfﬁe di anond | appi ng sheet 39 fixed. 3 0 JAN

2003 processing of the slider 150.

According to the present embodiment, it is further
possible to adjust the load applied to the slider holding jig
80 by loading the slider holding jig 80 with the plurality of
weights 113, 123 and 133 in a stepwise manner. Therefore, the
preseht eﬁbodiment makes it possible to prevent the thin diamond
lapping sheet 39 from being cut by the edges of the slider 150.

Further, according to the present embodiment, the spiral
grooves 138 or 139 are formed on at least either the shaft
portions 113a, 123a and 133a of the weights 113, 123 and 133°

| or the holes of the weight holders 140. The grooves :!.38 or 139
collect chips (particles) generated by friction between the
gshaft portions 113a, 123a and 133a and the holes of the weight
holders 140, thereby making it possible to maintain a stable
operation of the shaft portions 113a, 123a and 133a.

According to the present embodiment, a slider holding jig
setting plate 70A having holes 76A inclined at a predetermined
angle relatiw;e to the vertical is prepared as one type of slider

holding jig setting plate 70. The plate 70A ppgitions the



69 The invention is not limted to sliders having a configuration as shown
in Fig. 24 and nay be applied to sliders having other configurations. The
present invention is not limited to sliders having a two-step str g ulgN 2003
and may be applied to processing of sliders having structures with three
or nore steps. While the enbodi ment has referred to a negative pressure
slider as an exanple of a slider to be processed, the invention my be
applied to processing of sliders which®enerates no negative pressure. The
i nvention may be applied also to sliders intended for applications other

t han magnetic heads, .e.g., a slider for a head. (pick-up) for recording or
r epr oducshgdierf hoteitiingn jog &0 sephithat rtheradilfend$0s isr 1phsoatdgdnetic
recordi ng basis. As described above, the first slider processing apparatus

or the fiish ¢199diaring TepRRRAEREES FOW1 Ph athessinfaces bifdthe sdddendi ng to
the invention allows adjustnment of a |oad applied to 'the slider holder.

Thi s makeg n%éc@" Sﬁxghgufnoiﬂéfi’ﬁ@& f&'ﬂ@@ivé’fth& tHd deppinysusifladig dfhe

| appi ng e r.. According to the first nmethod for processing a slider of
the invention, a l applied tq t sl'ﬁi‘g_[ er i RQ gnd ider is
vari ed Hﬁﬁeﬁ&aﬁﬁ’ﬁcﬁ[a}%ﬁ&%gsﬁiees% o'?&'cha’f er?fr}ég;}%'n 7 ‘26%?'?5% V\A?i ch makes

i possible to, provent edges of the siider [{omeuding 1P dARHg0

plate 70A makes it possible td chamfer specific edges of the
slidér 150, e.g., the edges of the slider 150 on the side of
the air inflow end thereof, in a greater amount than other edges.

Further, according to the present embodiment, in order
to chamfer the first edges '161 and second edges 162 having steps
simultaneousl&, the rubber sheet 38 and diamond lapping sheet
3§ are transformed by the wire 34. In the present embodiment,
the wire 34 is stretched by splitting it into a plurality of
segments using the plurality of wire winding blocks 30 instead
of stretching it across the ent:L:Ee surface of the plate 18. As
a result, the present embod:l.mé.nt makes it possible to stabillize
the tension of the wire 34, thereby allowing an improvement of
ﬁrocessing accuracy.

The present invention is not limited to the above-
described embodiment and may be modified in various ways. For
example, while the diamond lapping sheet 39 is moved by the X-Y
table 13 with the slider 150 fixed in the embodiment, the slider
150 may alternaiively be moved (swung) by moving the slider

holding jig 80 with the diamond lapping sheet 39 fixed.



70 The second slider processing apparatus or the second | oad applying
apparatus for processing a slider according to the invention noves the

wei ght hol ding portion for holding weights up and down to make it JpOsdAN gyg3
to apply a load to the. slider holder for holding a slider only when
necessary during | apping of edges of .the slider to chanfer the edges, and
a spiral groove is forned on at |east either the outer circunferenti al
surface of the shaft portion of the weiéfht to apply a load to the slider
hol der or the inner circunferential surface. of the. hole of the weight

hol ding portion. As a result, the spiral grooye coll s_ chj ps articles)
generated by friTRe¢ontHEMEOD t B8 t 11%$F?¥orf:%f Sﬁﬁréeﬁéi ghgvﬁﬁg tRe hole
of the weight holding portion, which allows a snmooth operation of the
shaft portcomf igubatienias showd tmdigondéqrsnmay ke eppd lgdstpcihidprsati on
of the nechanism Wth the third slider processing apparatus or the second
met hod formfFDegsetngracehifdguracsondi ngThe pheséntednventiome is|nder

hol der is positioned such that the slider is in contact wth the | apping
member w tﬂﬁﬂ%&cee‘, afl 1@ sS HaAing @ f B~ Stepresi vt it i BAd Rt hye to
the | apping surface of the lapping nenber to lap the edges of the slider..
Thi s makes .it, possi r e t | 4 in a
greater arﬁﬁff‘\]tioe‘fﬁzlgﬁboto ﬁggsgggre%f sﬂ?%'e‘p%lr"f'lI Pgb%%ph%gg‘?gﬁugé gc‘gggﬁn%ﬂgéesl i der
of the invention 3 toeﬁjsAN 2003 ' -

or more 8

While the embodiment has referred to a negative pressure
slider as an example of a slider to be processed, the invention
may be applied to processing of sliders which generates no

negative pressure.

The :anention may be applied also to sliders intended for
applications other than magnetic heads, e.g., a slider for a
head (pick-up) for recording or reproducing :l.hformation on an
optical recording basis or photo;magnetic ;ecording basis.

As described above, the first slider processiné apparatus
or the first load applying apparatus'for processing a slider
according to the invention allows adjustmerit of a load applied
to 'thé slider holder. This makes it possible to prevent edges
of a slider from cutting the lapping member. According to the
first method for processing a slider of the invention, a load
applied to the slider holder for holding a slider 1is varied
depending on the progress of chamfering on the slider, which

makes it possible to prevent edges of the slider from cutting

the lapping member.



71 includes: a first lapping step for lapping a part of an edge of the
slider in contact with the |apping nenmber while noving the slider and the
| appi ng nmenmber relative to each other in a state in which the sligd?rJ'Aﬁaéurﬂ
contact with the |apping nenber with the surface of the slider t ac 3
mediuminclined relative to the | apping surface of the |apping nenber for

| appi ng an edge of a slider; and a second | apping step for |apping a part
of the edge of the. slider in contactssith the | apping nmenber while noving
the slider and the |apping menber relative to each other in a state in
which the slider is in contact with the |apping nenber with the surface of
the slider to fmgesacondisiider paoatseingiapparhsus|apphegsecerddeoask t he

| appi ng nenber. It is thus possible to lap a part of edges of a slider in

a greatery HEHW" dpparites fedgRoduiting ehaliderahscoriddng er theges
sufficien Si nce the first auxiliary device for processing a slider

accor di ng Lo the,| (S efle kSt hoPARAY Wt iR EEEHONALAG wellgiiley ol der

such tha Iﬁ’ﬂtl 'S 1Tn conta | appi ng nenber with a surface of

t he slider tofacearredl clin r e of
the | appidRy aménfewn tpe W?Hepiygﬁ?ﬁsgﬂfltf £ Egﬁ gr? i&edgaé?ﬁc? sslliqe?'?ier in a
greater anount than other g In the fourth slider \P j(_)ces15| n a&)par at us
or the shodder3foriaelébtng a s ider only when necessary dur n

of edges of the slider to chamfer the edges, and a spiral groove
is formed on at least either the outer gircumferential surface
of the shaft portion of the weight to apply a load to the slider
holder or the inner circumferential surface. of the hole of the
weight holding portion. Asa result, the spiral groove collects
chips (particles) generated by friction between the shaft
portion of the weight gnd the hole of the weight holding portion,
which allows a smooth opera;:ion of the shaft portion to be
maintained and consequently allows a smooth operation of the
mechanism.

With the third slider processing apparatus or the second
method for processing a slider according to the invention, the
slider holder is positioned su;:h that the slider is in contact
with the lapping member with surfaces of the slider to fgce a
medium inclined relative to the lapping surface of the lapping
xﬁember to lap the edges of the slider. This makes it possible
to chamfer a part of the edges of the slider in a greater amount

than other edges.

The third method for processing a slider of the invention



72 auxiliary device for processing a slider according to the inven n
the wire fo¥ transforning the | appi ng nmenber such that a pluraglﬁyjAﬁ 2003
edges having steps of a slider are sinultaneously |apped is wound around
the outer circunference of the nain body. This stabilizes the tension of
the wire, makes it possible to sinultaneously lap a plurality of edges
having steps of a slider to chanfer themand allows an inprovenent of
processi ng accuracy. It is apparent frof the above description that the

i nvention camdlgdedy:ried out in various nodes and nodifications .

Therefore, the invention may be carried out in nodes other than the
qui val ence of

above-descri bed S§: rabl e d tthin the scope. of .

t he appended cl ain%sf.lrgtr ggg’mgoﬁé‘r’p@%& R 6 A Hasrtcpﬁlﬁcp ge af fthesl ![der
rocessing a ratus for lapping an edge of a slider having a surface to
P ace a rregi gerdﬁhrﬁ%?t%%%ge,thecbﬂppmg ngreraberi wdvilh aeringotheol di ng
a slider; a |lapping menber for |apping an edge of the slider held by said

slider hol desslidéenahdighleylappiregmehtbenpplativg o baaH 6€hdéPenshigiQte

hol der so as to urge the slider held by said slider hol der against
in which the slider is in contact with the lapping member with
the surface of the slider to face a medium inclined relative to
the lapping surface of the lapping member for lapping an edge
of a slider; and

a second lapping step for lapping a part of the edge of the
slider in contact with the lapping member while moving the
slider and the lapping member relative to each other in a state
in which the slider is in contact with the lapping member with
the surface of the slider to face a medium in parallel with the
lapping surface of the lapping member. It is thus possible to
lap a part of edges of a slider in a greater amount than other
edges and to chamfer also the other edges sufficiently.

Since the first auxiliary device for processing a slider
according to the invention makes it possible to position the
slider holder such that a slider is in contact with the lapping
member with a surface of the slider to face a medium inclined
relative to the lapping surface of the lapping member, it is
possible to lap a part of edges of a slider in a greater amount

than other edges.

In the fourth slider processing apparatus or the second



sai d | appi ng nenber, capable of adjusting the load applied to the slider
hol der; and-novi ng neans for noving the slider held by said slider holder
and sai d | apping nenber relative to each other such that the edpg§ 9ANtI93
slider is | apped by said | apping nenber. 2. A slider processing apparatus
according to Caim1, wherein said |apping menber is in the formof a
sheet. 3. A slider processing apparatys according to Claiml, wherein said
| oad applying nmeans has: a plurality t wei ghts for applying a load to the
slider holder; and | oad adjusting neans for adjusting the. |oad by

applying the load_originating fr L Pl dd Yado i 9dt $ot &HdE
slider BYrdedany adgi’%gﬁ,i §8rn§r¥r?gr%gs§ﬁg fAl\#iZi(?& 7‘?21 4? A's idgr processi ng

apparatus according to Claim 3, whetrein,sai i.Qht.s. A ft
por t i onianend Jaf geths dﬁé:teelf“pBF?Pﬁ#ﬁ’i"%%? e&e\fl\ﬁa&%eﬁcfl g%eﬂt%rert u?g{ﬂsai d
shaft portion; said |oad adjusting neans includes %Nei ght gal di/\pﬁ%‘c ortions
in the taa® oh plixakityyobf edoafosha¥inds GBS \P% h @ aShitier al | ows
the shaft portion of said weight to pass therethrough and disallows said

| ar ge diapRlYaniis DN Tappedsss womd mnosmghthe rodta Gy SMEPIRN et
nmovably 1n the axial direction of the shaft portion with said hol e and

| ncl Ude%f the main body. This stabilizes the tension of the wire, makes

it possible to simultaneously lap a plurality of edges having

steps of a slider to chamfer them and allows an improvement of.
processing accuracy.

It is apparent from the above description that the

invention can be carried out in various modes and modifications.

Therefore, the invention may be carried out in modes other than

the above-described most preferable modes within the scope of

equivalence of the appended claims.



wei ght hol di ng portion noving neans for noving said weight holding portion
up and, down; and said | oad adjusting neans noves said wei ght hol $Png AN 2003
portions downward with said weight holding portion noving neans frema
position in which the lower end of the shaft portion of the weight held by
t he wei ght holding portion at the bottomstage is |ocated above the slider
hol der wi thout contacting the slider holder to |load the slider holder with
the weights held by the weight holdifg portions in the formof a plurality
of stages sequentially fromthe bottom stage. 5. A slider processing
apparatus according to Caim3, wherein said weights conprise one or nore
bl ocks having a predeterm ned mei%hﬁ;n%. A slider processing apparatus
according to Claim4, 3 0 JAN 2003 75 wherein a spiral groove is fornmed on
at | easyh@itt By dleeinma ers: circunferential surface of the shaft portions of
said weights or the inner circunferential surface of the holes of said

wei ght hol di ng pari986r prodesdimtelappayetss fgrabappingsanceddeiol to
Claim 1, wherein said |apping nenber has a | appi ng. surface, said

processin r W L8EaERNPS i£Hde0a ané PRI itenchamdeyi the ddge,

positioﬁi%bﬁgg?daé??%%r Eo?dgr such that a slider is put into contact with

said | appin nber in a state in which the surface of the slider to face
948 |

a medi uRPPPTLSIMSfed rel ative to
a slider holder for holding a slider;

a lapping member for lapping an edge of the slider held
by said slider holder; |

load applying means for applying a load to the slider
holdars&astourgethesliderheldbysaidsliderholderagainst
sald iapping member, capable of adjusting the load applied to
the slider holder; and

moving me&ns for moving the slider held by said slider
holder and said lapping member relative to each other such that
the edge of the slider is 1apped by said 1appin§ member.

2. A slider processing apparatus accprding to Claim 1,
wherein said lapping member is in the form of a sheet.

3. A slider processing appafatus according to Claim 1,
wherein said load appiying means has:

a plurality of weights for applying a load to the slider

holder; and

16ad adjusting means for adjusting the.load by applying
the load originating from said plurality of weights to the

glider holder in a stepwise manner.



the | apping surface of said | apping nmenber. 8. A slider processing
apparatus according to Claim?7, wherein said slider includes a plurality

of edges having steps; and said | apping nenber has flexibility, S§i0dJAN
processi ng apparatus further conprising transform ng neans for 2003
transform ng said | appi ng nenber such that the plurality of edges having
steps of the slider are S|nultaneously | apped by said | apping member. 9. A
slider processing apparatus according’®o Claim1, wherein said slider
includes a plurality of edges having steps; and 3 0 JAN 2003 76 said

| appi ng member has fl exibil i sai d. processin ratus [{he
conprising a 4rdhs$bt ‘?ﬁﬁd”b‘i—fyﬁﬁ%tap Pﬁﬁgpﬁrﬁeﬁ ng tl?ap #?I rr%hber such
that the plurality of edges having steps of the sI i der are = sinmultaneously
| apped hyhexseih | appi ng nenber, having a main body provided in a position
opposite to the slider held., by. said slider holder- with said | apping
nenber sandwi e vidigaeinetodedshafit (portiomnandradaggenéianeter
circunference of said main body for transform ng said | apping menber. 10.
A slider ﬂ@f&?%f@a@@?aiﬁt Hhe 28L&t &Y tiar $a1d -¢haft portion;
s_aid load adjusting means includes weight holding
portions.in the form of a plurality of stages each formed with
a hole which allows the shaft portion of said weight to pass
therethrough and disallows said large diameter portion to pass
therethrough for holding said weight movably in the axial
direction of the shaft portion with said hole and includes
weight holding portion moving means for moving said weight
holding portion up and down; and
sald load adjusting means moves said weight holding
portions downward with said welght holding portion mov:l.ng means
from a position in which the lower end of the shaft portion of
the weight held by the weight holding portion at the bottom stage
is located above the slider holder without cohtacting the slider
holder to load the slider holder with the weights held by the
weight holding portions in the form of a plurality of stages
sequentially from the bottom stage. .
5. A slider processing apparatus according to Claim 3,
wherein said weights comprise one. or more blocks having a
predetermined wéight.

6. A slider processing apparatus according to Claim 4,



;. Wwherein said transform ng device further has an el astic renmenber

provi ded under.., a part of said wire |ocated on the top..surface of said
transform ng device. 11. A slider processing apparatus accor di n93 oJ(éli\kngm1
9, wherein said transformng device further has a projection provided
under a part of said wire |located on the tope surface of said transform ng
device. 12. A load applying apparatus ;or processing a slider, whichis
used for a slider processing apparatus * or | appi ng an edge of a slider
havi ng a surface to face a nediumto chanfer the edge, having a slider

hol der f v rfa appin
- menber ‘f’ ggpigngﬁiféi%? gh%f !Ltg%%@r %gfrn ﬁ@ i&b%/@ggfdﬁeg?%g?%g?%efpang

novi ng neans for g the sli sal | i der sai d

| appi ng @1BCYREESE a ﬁﬂﬁg% ‘gf§P ﬁg?g¥ % g%sgggéqféi gsthe edge
of the slider with said |apping nmenber, glyln% a load to sald slider
hol der sor dhe énupg@%wm%qn%iqﬂeﬁarﬁﬁlcgé?ifdt% deoHf §aldaged 88t sai d

| appi ng menmber, said |oad applying apparatus conprising: a plurality of

wei ght s ﬁ@ldapglpbmgianboad to a slider holder; and | oad adjusting. neans
for adjusting the |oad, by applying the load originating fromsaid
plurality of wej ghtslidet roddsiangepparatusaastepding torGhaim 3ai d
wei ghts including a shaft portion and a |arge dianmeter portion which is,
greater i the digg®f eiappiRg SlethbelalhaPOkl | PApping. surface, said

processing apparatus further comprising a positioning device

for positioning said slider holder such that a slider is put

into contact with said lapping member in a state in which the

surface of the slider to face a medium is inclined relative to

the 1apping surface of said lapping member.

8. A slider processing apparatus according to Claim 7,

wherein

said slider includes a plurality of edges having steps;
and

'said lapping member has flexibility,

said processing apparatus further comprising
transforming meahs for transforming said 1appiﬁg member such
that the plurality of edges having steps of the slider are
simultaneously lapped by said lapping member.

'9. A slider processing apparatus according to Claim 1,

wherein

said slider includes a plurality of edges having steps:

and



said | oad adjusting nmeans including weight holding portions in the form of
a plurality .of stages each fornmed with a hole which allows the s ﬂngN 2003
portion of said weight to pass therethrough and disallows said large .

di anmeter portion to pass therethrough for holding said. weight novably in
the axial direction of the shaft portion with said hole anal including

wei ght: holding portion noving nmeans for noving; said: weight holding
portion up and, down,,, said | oad adjust'&g means novi ng sai d wei ght
hol di ng portion downward with said weig hol di ng portion novi ng neans

froma : positiong,i if enbeyeiaendxpbilitpe shaft portion of the
wei ght hel d by th%a%/%ilg ' Eo’?lgi ng por.tion at tf?é 3 0 JAN 2003 78 bottom

stage is located abpye the slider hol der t hou ontacting the slider
hol der to | oad th&3¥ i dBrACESTERE i tarPR?féw ig‘#ﬁrst%r?gld.c%ﬁrﬁﬁl%i gHt

hol ding portions in the form of a plurality- of stages sequentially from
t he bottom stragsformngideyice dppityangionping said lnpingseeribyr sudh der
according to Claim 12, wherein said weights conprise. one or nore bl ocks

havi ng a..preggitertRecplueatity . oI4edgelsodthvpg ystepsapphir thes sliderpraressi ng .
a 'slider .according to Claim12, wherein a spiral groove is formed on at

o d vei ght SHCIRHGEuEL SUFPEIPY SuEHbRRR (MerhberPhiingl ate, I
vl Gt 10100, POLLS A, 3 b PSRRI MBI R PR
slider holder with said lapping member sandwiched
therebetween and a wire wound around the outer circumference
. of said main body for transforming said lapping member.

10. A slider processing apparatus according to Claim 9,

# wherein said transforming device further has an elastic-member
provided under; a ﬁart of said Wire located on the top surface of
said transfofr'ni'ng device.

11. A slider processing apparatus according to Claim 9,
wherein said transforming device furthef hdas a projection
provided under a part of said wire located on the tope surface of
said transforming device.

12. A load applying apparatus for processing a slider,
which is used for a slider processing apparatus for lapping an
eage of a slider having a surface to face a medium to chamfer
the edée, having a slider holder for holding a slider having a
surface to face a medium, a lapping member for lapping an

edgé of the slider held by said slider holder and moving means

for moving the slider held by said slider holder and said lapping



edge, conprising: a slider holder for holding a slider; a | apping nenber
for [apping an edge of the slider held by said slider. holder; I3091dJAN %903
appl ying neans for applying a load to the slider holder so as to urge the
slider held by said slider holder against said |apping menber; and noving
.means for noving the slider held by said slider holder and sai d | appi ng
menber relative to each other such 3 0 JAN 2003 79 that the edge of the
slider .is |apped by said |appi ng nmenber, wherein said |oad applying neans
has: a wei ght including a shaft portion whi ch can be put into contact with
sai d slider holder at the [ower end thereof and a |arge diameter portion
greater in the dianeter than said shaft portion; a wei ght hol ding portion
~formed with anamiberwelativedol each othersitads todap ttherediye ofitihe eHdghwithosarss
t her et hrough and which disallows said | arge- dianeter portion to pass

t her et hr ough |38ping theiribers f’érdamﬂylﬁbta B !éaicﬂs{ufl% héier'sothd ?Stdrﬂg e

sai d shaft portlon with said hole; and wei ght ding portion nmoviHAg rrea

aroove. | 51 of 128 S atmg‘ Sicor Boldeh oddiof ol Mheitl aterirer” <idlloe

the shaft portion of sai or the inner circunferenti al surface of
the hol e of SRPYNRPERETr UF(?P rL?UFQlon 16. A slider processing apparatus

according to C aim 15,
a plurality of welghts for applying a load to a slider holder; and

load adjusting means for adjusting the load by applying the load
originating from said plurality of weights to the slider holder in a stepwise
manner,

said weights ‘including a shaft portion and a large diameter portion
which is. greatéf in the diameter than said shaft portion,

said- load "adjusting means ‘inciuding .we'ight' holding portions. in" the
form of a plurality of stége_s-each formed with-a hole Whiéh- allowé the shaft
portion of said weight to pass therethrough and disallows. said‘- Iérge-
dlameter portlon to pass therethrough for hofdmg sald Welght movably m the

' axnal dlrectlon of the shaft pertlon with sald hole and mcludmg welght heldmg:'_ :

por.tion movung means--for movmg- sald. welgh.t holdmg: pomon up and- down--'

said load adjustmg means moving said weight holdlng portlon :
downward with said. welght hotdmg portion movmg means from a posutlon in
which the lower end -of the shaft portion of the weight held by- the weight

holding portion at the



a plurality.of said weight holding portions are provided, in the form of
stagés to hold a plurality of weights, and said | oad appl yi ng neans noves
sai d wei ght' hol ding portions downward with said wei ght hol ding @grt

noving neans froma state in which the lower end of the weight JA§CZQW¥
wei ght hol ding portion at the bottomstage is |ocated above the slider,

hol der wi thout contacting the slider 3 0 JAN 2003 80 holder to |oad the
slider holder with the weights held by the weight hol ding portions in the
formof a plurality of stages sequentid8y fromthe bottom stage. 17. A

slider processing apparat.us accqrding,to C.aim ' ai g mel ght s
conpri se oh@tbﬁ’mrmlsgg%? odRs RLALE agppgﬁettglrem' %ﬁgewmﬁﬁgk@?ﬁlg.glﬁﬁ)ggd
appl yi ng apparatus for processing a slider, used for a slider_ processing
appar at us tenthepingighen stider dfoldes| teidpadathegslidenrhalder twithcthe
mediumto chanfer the edge, having a slider holder for holding a slider

having. . a; 8CReld® Hyceh@ wedthihhaldiagpipogtiverddn fthre Ifepmngf an .
edge of tﬁgezg}:lger ‘hel d %y sai d g%i der hol ggrp and novi ng means for noving

£ Y B gy P S SR
sai d Slider hollder AgdPRS ARPIINESRIG HERAPT BEPHSFBIREBpIYIaGE
apparatus. conprising: a weight including :a shaft portion whjich can be
put into cqetecding tto Clainh s12devhbocitersaid weightsecomnaris¢e? ahd a
| arge di aneter. portion '
. more blocks having a predetermined weight.
14. A load applying apparatus for procéssing a 'slider:
‘according to Claim 12, wherein a spiral groove is formed on at
least either the outer circumferential surface of the shaft
-,.j)o_r-tions of said weights or the inner circumferential surface -of -
.- . the holes of said weight holding portions.
15. A slider processing apparatus for lapping an edge
of a slider having a surface to face a medium to chamfer the
edge, comprising:
a slider holder for h_olding a slider;
a lapping member for lapping an edge of the slider
held by said slider holder;
load applying means for applying a load to the slider

holder so as to urge the slider held by said slider holder

against said lapping member; and
moving means for moving the slider held by said slider

holder and said lapping member relative to each other such



greater. in the diameter than said. shaft portion; 3 0 JAN 2003 81 a weight
hol ding portion formed with a hole which allows the shaft portior§ @f JARi 2003
wei ght to pass therethrough and which disallows said | arge-dianeter
portion to pass therethrough, for holding said weight novably in the axial
direction of said shaft portion wth. said hole; and.. weight hol ding
portion noving nmeans for noving said weight holding portion up and down,
wherein a spiral groove is formed on at |east either the outer
circunferential surface of the shaft port7n of said weight or the inner
circunferential surface of the hole of said weight holding portion. 19. A
| oad appl yi ng apparatus for processing a slider according to C aim 18,

sai d wei ght ahapthessdgeofthes slider és |dppeekisy Q@idim@piﬁgnﬁeﬁm@ﬁrwﬁmﬁhwei ght.

20. A slider processing apparatus for |apping an edge of a slider having a

surface to face acfymiidgq éﬁpl?‘?@%@% tggedge, conprising: a slider holder
er; a lappin menBer 1"s

for holding a sli br | appi ng an edge of the slider

el 0,0 $21 9 o1 | Seh ol iinols e HBH T HnRRIBhTbE pub e IS, L0

against said sla%-)gl%d%% hﬁggreét’thgallgv%glr gng fthgrdejolszgmij rlaglatrgrjlee dliaorfallcglte?I?)'?)lrtiigr(t]I ‘o
greater in the diameter than said shaft portion;

a weight holding portion formed with a hole which allows the shaft
portion of said weight to pass therethrough and which disallows said large-
diameter portion to pass therethrough for holding said weight movably in the
axial direction of said: shaft portion with said hole; and

weight holding portion moving means for moving the weight holding
portion up and down and wherein

a spiral groove is formed on at least either the outer circumferential
surface of the shaft portion of said weight or the inner circumferential

surface of the hole of said Weight'.h'otding portion.

6. A_sl'ider-_prdcessing apparatus according to Claim 15, wherein

a plurality._of'.said:-wei'ght- hbi_ding' poriion-s are provided in the form of
stages to hold a plurality of weights, and

said load applying means moves said weight hb‘ldi'ng': portions
downward with said weight holding portion moving means from a state in

which the lower end of the weight held by the weight holding portion at the

bottom stage is located above the slider holder without contacting the slider



the slider holder; and 3 0 JAN 2003 82 a noving device for noving the
slider held by said slider holder and said |apping nenber reIat'db.MWdé&&h
ot her such that the edge of the slider is |apped by said | appi ng menber.
21. A slider processing apparatus according to Claim 20, wherein said

| appi ng nmenber is in the formof a sheet. 22. A slider processing apparatus
according to Caim 20, wherein said | oad applyi ng apparatus has: a
plurality of weights for applying a load to the slider holder; and a | oad
adj usting device for adjusting the |oad I8p applying the |oad originating
from said pl oldérty lohd Wee glider hialdehwithitheereiglitelédd biyrthe vedighthsklimgnner .
23. a slider processing apparatus according to Caim?22, wherein sald

wei ght's i ncl yfigtigns fipthe AN pRIPAIR of 8f: sCEegimh%u RO HbBfEAT er 1N
the dianeter than said shaft po‘r)tiorﬁ?1 sai%él oad adj us¥i ng ﬁ?ce fﬁncl udes
wei ght hol di §ortions in the formof a plurality of stages each forned
with a hold *h all ows the shaft portion of said weight to pass

ther ot hr ough for Hadi rySHePEPSHIG APPRERYSAsCOrINGAP ala Bect i on of t he
shaft portion with said hole and includes a weight holding portion noving
devi ce for mwherginssaid wighfistcomprise one or more blocks having a predetermined
weight.
18. A load applying apparatus for processing a slider, used. for a-
slider processing apparatus for lapping an edge of a slider having a surface
to face a medium to chamfer the edge, having a slider holder for holding-a
slider having. a surface to face a medium, a lapping member for lapping an
edge of the slider held by said slider holder and moving means for moving
the slider held by said slider holder and said lapping member relative to
each-other so as to lap the edge of the slider with: said: lapping member, for
applying a load to said slider holder so as to urge the slider held by said
slider holder against said. lapping- member, said load applying'-appar_atus_
. "domb'risi'ng': ._ . -
a weight including a shaft portion which can be put into contact with
said slider holder at the l‘owef end. thereof and a large diameter. porﬁon-

greater in the diameterthﬁhz said shaft portion;



hol di ng portion up and down; and 3 0 JAN 2003 83 said | oad adjusting

devi ce noves sai d wei ght hol ding portions downward with said wei ght hol di ng
portion noving device froma position in which the |ower end ofatdﬁq;/g@nﬁhb
portion of the weight held by the weight holding portion at the ~bott 3
stage is | ocated above the slider holder wi thout . contacting the slider

hol der to load the slider holder with the weights held by the weight

hol di ng portions in the formof a pl urﬁgi ty of stages sequentially from
the bottom stage. 24. A slider processi apparatus according to Claim 22,

wherein said vei thr%igﬁmél%ﬁn ngopfio&'m@rﬁlegc&ﬁtﬁaaimeawmf&ﬁ@nbmed

wei ght. 25. A slider Processin pparatus according to Claim23, wherein a
spiral groove is formed. on | east ei.ther the , out ci.rcunf epenti.al
surface of the Sé‘#w%ﬁtﬁbﬁr‘?ﬂo&’tssﬁ&%‘?’@hm HASS BIPC{%Z]I}O and yhishn i al
surface of the holes of said weight holding portions. 26. A slider
processi ng dixediatvss sait dadgelisoneter portipn ieepaiss thesethypagh, nfomer
has a | appi ng surface, said processing apparatus further conprising a

positionin j iQrwepshi ReVaBly dhdtise i eal hdirdeticiuadf said shalft der
I's put int gjggdcl)lrﬁcstalw‘%vh%i d Iappi}?\g menber in a state in which the

23”:2: 8]1: é‘gﬁdglp;gﬁf}hé%%gé ﬂ;gl _um Is inclined relative to the |[|apping
weight holding portion moving means for moving said
weight holding portion up and down, wherein

a spiral groove is formed on at least either the outer
circumferential surface of the shaft portion of said weight or the
inner circumferential surface of the hole of said weight holding
portion.

19. A load applying apparatus for processing a slidgr
according to -Claim 18, said weight comprises one or more
blocks having a predetermined weight.

20. A slider processihg apparatus for lapping an edge of
a slider having a surface to face a medium to chamfer the edge,
comprising:

‘a slider holder for holding a slider;

a lapping member for lapping an edge of the slider held by
said slider holder;

a load applying apparatus for applying a load to the slider
holder so as to urge the slider held by séid slider holder against

said lapping member, capable of adjusting the load applied to

the slider holder; and



3 0 JAN 2003 84 27. A slider processing apparatus according to Caim 26,
wherein said slider includes a plurality of edges having steps; and said

| appi ng menber has flexibility, said processing apparatus further
conprising a transform ng device for transform ng said | appi ng sqwtng 2003
such that the plurality of edges having steps of the slider are _

si mul taneously | apped by said | appi ng nenber. 28. A slider processing
apparatus according to C aim 20, wherein said slider includes a plurality
of edges having steps; and said Jappin@ nber has flexibility, said

processi ng apparatus further .conpri sing. ra ) [ :
transform ng sai @ MARJING ‘ﬁ%‘ﬂﬁgr orséaﬁg{’%tthtehgﬁg%%?ﬁ %f%é{ggs!l%ggi ng
.steps of the slider are sinmultaneously |apped, by. said |appjng nenmger,
havi ng a rrahlmlﬁedyaplrd)\ﬂaiddlaﬁPmSOQOﬁ}ﬂoﬁE&tﬂY% tq, gagh Qﬁ"egr SheHY by
said slider holder with said | apping menber sandw ched therebetween and a
wire wound grQuRthd Bdgeast gie elidemisiaeppedoby said lagipingdyefdver.

transformng said |apping nmenber. 3 0 JAN 2003

21. A slider processing apparatus according to Claim
20, wherein said lapping member is in the form of a sheet.

22. A slider processing apparatus according to Claim
20, wherein said load applying apparatus has:

a plurality of weights for applying a load to the slider
holder; and |

a load adjusting device for adjusting the load by applying
the load originating from said plurality of weights to the slider
holder in a stepwise manner.

23. a slider processing apparatus according to Claim 22,

wherein

said weights include a shaft portion and a large diameter
portion greater in the diameter than said shaft portion;

said load adjusting device includes weight holding
portions in the form of a plurality of stages each formed with a
hold which allows the shaft portion of said weight to pass
therethréugh and disallows said large diameter portion to pass
therethrough for hoiding said weight movably in the axial
direction of the shaft portion with said hole and includeé a
weight holding portion moving device for moving said weight

holding portion up and down; and



85 29. A slider processing apparatus according to Caim 28, wherein said
transform ng device further has an elastic nenber provided under a part of
said wi-re |ocated on the top surface of said transform ng device. 30. A
slider processing apparatus according to Caim 28, wherein saidéo ﬁ 003
transform ng device further has a projection provided under a part _o ga
wire located on 'the top surface of said transform ng device. 31. A |oad
appl yi ng apparatus for processing a slider, which is used for a slider
processi ng apparatus for Iapplng an ed§§ of a slider haV|ng a surface to

face a nediumto chanfer ch edge, having a slider | der. Of di ng
slider having a §8ifadeado gedeyige amovesy e n’é’r%g fc}? Cii‘dﬁ ng an
edge of the slider held by sald sl ider holder and a noving device for

movi ng the pstiiders hdbwnwasdi withi daid heieight dmoldizig papppmg monag
relative to each other so as to lap the edge of the slider wth said

| appi ng ne p y ifl lrpqqll twhich dthé| oveér hehderofsahas $hafft ge
the slider ’@8{15:«{)??31%58 ér © hol der agai nst said. |apping nmenber, said

O AP o B e WO R el B B WA AY H1diRigI Pok tidh 2eRi "9 2
- bottom stage is locafed above the slider holder wi.thout
contacting the slider holder to load the slider holder with the
weights held by the weight holding portions in thé form of a
plurality of stages sequentially from the bottom stage.
24. A slider processing apparatus according to Clgim

22, wherein said weights comprise one or more blocks having a

predetermined weight.

25. A _slider processing apparatus according to Claim
23, wherein a spiral groove is formed on at least either the
outer circumferential surface of the shaft portions of said
weights or the inner circumferential surface of the holes of said
weight holding portions.

26. A slider processing apparatus according to Claim
20, wherein said lapping member has a lapping surface, said
processing apparatus further comprising a positioning device
for positioning said slider holder such that a slider is put into
contact with said lapping mémbcr in a state in which the

surface of the slider to face a medium is inclined relative.to the

lapping surface of said lapping member.



a |l oad adjusting device for adjusting the | oad by applying the | oad
-oriyinating fromsaid plurality of weights to the slider-holder in- a
stepwi se nmanner, said weights including a shaft portion and a | ar,

di aneter portion which is greater in the dianeter than said shafﬁg[g&AN&ﬂﬂs
sai d | oad adjusting device including weight holding portions in the form
of a plurality of stages each forned with a hole which allows the shaft
portion of said weight to pass therethrgagh and disallows said | arge

di ameter portion to pass therethrough f8r holding said weight novably in

the axial directjpn h £ 1 i {1 Cludis a
wei ght  hol di ng ?ggti 2;1 %@Fﬁgﬁ%és?%’%‘%?ﬁ%%ﬁ%%g?ﬁ%ﬁ E*r%d e El%éﬁg
portion up and down, said |oad adjusting device noving said weight hol ding
portion downwar @6si Wheg8I® wei ght hol di ng portion noving device froma
position in which the lower end of the shaft portion of the weight held by
the wei ght hol di ng pesidorslidert hindlatdesm at gdurality ooft elgeovhaving| i der
hol der wi thout <contacting the slider to |load the slider holder with the
wei ghts hel d by H"%p wghght holding portions in the formof a plurality of
stages sequenti a ?’r om the bottom stage. 32. A | oad applying apparatus

for processing a slider.according t i : in said weights

conpri se one or nore Sﬁbﬁﬁﬁpﬁ’é{}ﬁ?@“ﬁ“bﬁ%z‘g‘%‘#@gﬁ&m ght. 3 0 JAN 2003 87
33. A load applying apparatus for processing a slider accordi n?R.to Claim
31, wherein a spiral §pidvdToSeESiREd apParatussfuEther, compsizing a

transforming device for transforming said lapping member
such that the plurality of edges having steps of the slider
are simultaneously lapped by said l_apping.member.

28. Al slider processing appafatus according to
Claim 20, wherein |

said slider includes a plurality of edges having
steps; a'nd

said lapping member has flexibility,

said processing apparatus further comprising a
transforming device for transforming said lapping member
such that the plurality of edges having_ steps of the slider
are simultaneously lapped by said lapping member,
having a main body provided in a position opposite to the
slider held by said slider holder with said iépp-ing member
sandwiched therebetween and a wire woﬁnd around the

outer circumference of said main body for transforming

said lapping member.



circunferential surface of the shaft portions of said weights or the inner
circunferential surface of the holes of -said weight holding portions. 34. A
slider processing apparatus for |apping an edge of a slider havaﬂbxkAN 2003
surface to face a mediumto chanfer the edge, conprising: a slider hol der
for holding a slider; a |apping nenber for |apping an edge of the slider
hel d by said slider holder; a |oad applying device for applying a load to
the slider holder so as to urge the slider held by said slider holder

agai nst said | appi ng nmenber; and a nnviﬁgidevice for noving the slider held
by said slider holder ?Qd i?iq.la ping nenber relatiye to each,.other such
that the edge of the sfrder i 5 lgﬁgpgﬁ B?S?&% ‘?BBBF?I uﬁer?tﬁﬁqr% eitR sai d
| oad appl ying device, has: 3 0 JAN 2003 88 a weight including a shaft
portion which caCladnmp@8, whereintsaid tansfosmingstevice fhurther hastanl over
end thereof and a large dianeter portion greater in the dianeter than said

shaft portion; aelastitt m@nbergppovided Urederd part of $2id witecloshteds the
shaft portion of said weight to pass therethrough and which disall ows said

| ar ge- di aneter ' : Mﬁ ] i ai d wei ght

movably in the g,%r g*@;klo:ﬁ;gmﬁc%;}ﬂ;%@ sha ffogg}l?%)ge&ng?% said hole; and a
wei ght hol ding portio vi ng iea/i ce for myving the vveight hol d'.g%e Qortion .
up and. down and wher eidP-a -dpi SAAYr BRREGSSING RRPRFAUS | &eGOTEHINE tPhe

outer circunferential surface of the shaft portion of said weight or the
i nner ci rcunf er e@laitn 2&,fwherein said transforming device further has a

projection provided under a part of said wire located on
‘'the top surface of said transforming device.

31. A load applying apparatus for processiﬁg a
s.lider, which is used for a slider processing apparatﬁs for
lapping an edge of a slider haviﬁg a surface to face a
medium to chamfer the edge, having a slider holder for
holding a slider having a surface to face a medium, a
lapping member for 'lapping an edge of the slider held by
Said slider holder and a moving device for moving the
slider held by said slider holder and said lapping member
relative to each other so as to lap the edge of the slider
with said lapping member, for applying a load to said
slider holder so as to urge the slider held by said slider
holder against said. lapping member, said load applying
apparatus comprising:

a plurality of weights for applying a load to a slider

holder; and



of the hole of said weight holding portion. 35. A slider processing

appafl atus according to Claim 34, wherein a plurality of said weight holding
portions are provided in the formof stages to hold a plurality of

wei ghts; and 3 0 JAN 2003 89 said |oad applying device noves safd w2603
hol di ng portions downward with said weight holding portion noving device
froma state in which the | ower end of the weight held by the wei ght

hol di ng portion at the bottom stage is |ocated above the slider hol der

w t hout contacting the slider holder togfoad the slider holder with the
wei ghts held by the weight holding portions in the formof a plurality of
stages sequentially fromthe bottom stage. 36. A slider processing

apparatus according, to ai.m 34, .wherein. sai [ | nor e
bl ocks having a praelf@lde?ﬁ}%é‘agv%ﬁ"é?ﬁ ?or_ a&y;sﬁaéjltﬁgc]gg@;q){j%ﬁg{ygﬁéﬁg? Sgaf or
processing a slider, used for a slider processing appargatus for |apping

an edge of aospinddinghtiomgaid B'Ufﬁ'tﬁ)t@ftW'QB@etoath?eﬁhﬁT"ﬂ%ﬁeE WL éFeFi"ﬁ(%eedge,
having a slider holder for holding a slider having a surface to face a
medi um a | agidHer, menber for |apping an edge of the slider held by said
slider hol der and a noving device for noving the slider held by said

ts'hiedg(rjggogfe{ hg”glsggierd«éigmeiiﬁeluamgoarshéfebahidreahd gashyeothmeted portion | ap

which is greater in the diameter than said shaft portion,

said load adjusting device‘including weight holding portions in the
form of a plurality of stages each formed 'with a hole which allows the shaft
portion of said weight to pass therethrough and disallows said large
diameter portion to pass therethrough for holding said weight movably in the
axial direction of the shaft portion with said hole and including a weight
holding bortion moving device for méving said weight ho[ding portion up and
down,

said load adjusting device moving said weight holding portion
downward with séid weight holding portion moving device from a position in
which the lower end of the shaft portion of the weight held by the weight
holding portion at the bottom stage is located above the slider holder without
contacting the slider to load the slider holder with the weights held by the
weight holding portions in the form of a plurality of stages sequentially from
the bottom stage.

32. A load applying apparatus for processing a slider according to

Claim 31, wherein said weights comprise one or more blocks having a

predetermined weight.



wi th said | appi ng. nmenber, for applying a load to said slider holder so as
to urge the slider held by said slider hol der against said | appi ng nenber,
said | oad applying apparatus conprising: 3 0 JAN 2003 90 a wei ght
including a shaft portion which can be put into contact w th saidj (sUiAfepgys
hol der at the |ower end thereof and a |arge dianeter portion greater in
the dianmeter than said shaft portion; a weight holding portion fornmed with
a hole which allows the shaft portion of said weight to pass therethrough
and which disallows said | arge- dianeter portion to pass therethrough, for
hol di ng said wei ght novably in the axial8direction of said shaft portion
with said hole; and a wei ght hol di ng portion noving device for noving said
wei ght hol ding portion up and down, wherein a spiral groove is formed on

at |east either thggoutgrnosd V@Wiﬁg% bbl?étuswﬁ;@@@saﬁ?w@li@éraéécmarrtgfm of
I a

said weight or the 1nner circunferen surface of the hole of said

w5 oL TR 31 efl. o ST PB4 0 SRRECR, vy
having a  pr ec?r%tuﬁnrfgjrgnet%l \Asl.eulrt%%te of the shaft portions of said weights or the inner
circumferential surface of the holes of said weight holding portions.
34. A slider processing apparatus for lapping an edge of a slider
having a surface to face a medium to chamfer the edge, comprising:
a slider holder for holding a slider;
a lapping member for lapping an edge of the slider held by said slider
holder;
a load applying device for applying a load to the slider holder so as to
urge the slider held by said slider holder against said lapping member; and
a moving device for moving the slider held by said slider holder and
said lapping member relative to each other such that the edge of the slider is

lapped by said lapping member, wherein

 said load applying device has:
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a weight including a shaft portion which can be put into contact with
said slider holder at the lower end thereof and a large diameter portion
greater in the diameter than said shaft portion;

a weight holding portion formed with a hole which allows the shaft
portion of said weight to pass therethrough and which disallows said large-
diameter portion to pass therethrough for holding said weight movably in the
axial direction of said shaft portion with said hole; and

a weight holding portion moving device for moving the weight holding

portion up and down and wherein

a spiral groove is formed on at least either the outer circumferential

surface of the shaft portion of said weight or the inner circumferential surface

of the hole of said weight holding portion.

35. A slider processing apparatus according to Claim 34, wherein

a plurality of said weight holding portions are provided in the form of

stages to hold a plurality of weights; and
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said- load applying device moves said weight holding
portions downward with said weight holding portion
moving device from a state in which the lower end of the
weight held by the weight holding portion at the bottom
stage is located above the slider holder without contacting
the slider holder to load the slider holder with the weights
held by the weight holding portions in the form of a
plurality of stages sequentially from the bottom stage.

86. A slider processing apparatus according. to
Claim 34, wherein said weights comprise one or more
blocks having a predetermined weight. |

37. A load applying apparatus for processing a
slider, used for a slider processing apparatus for lapping
an edge of a slider having a surface to face a medium to
chamfer the edge, having a slider holder for holding a
slider having a surface to face g medium, a lapping
member for lapping an edge of the slider held by said
slider holder and a moving device for moving the slider
held by said slider holder and said lapping member
relative to each other so as to lap the edge of the slider
with said labﬁing member, for applying a load to said
slider holdér so as to urge the slider held by- said slider
holder against said lapping member, said load applying

apparatus comprising:
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a weight including a shaft portion which can be put into contact with said
slider holder at the lower end thereof and a large diameter portion greater
in the diameter than said shaft portion;

a weight holding portion formed with a hole which allows the shaft
portion of said weight to pass therethrough and which disallows said large-
diameter portion to pass therethrough, for holding said weight movably in
the axial direction of said shaft portion with said hole; and

a weight holding portion moving device for moving said weight
holding portion up and down, wherein

a spiral groove is formed on at least either the outer circumferential
surface of the shaft portion of said weight or the inner circumferential
surface of the hole of said weight holding portion.

38. A load applying apparatus for processing a slider according to
Claim 37, said weight comprises one or more blocks having a

predetermined weight.



