;e3e, : **+0f 2969T,: S;Bt.: 2 2 JAN 2003 1 5 METHOD FOR PROCESSI NG %%IDER
CKGROUND OF THE I NVENTION 1. Field of the Invention The presentd ZnJaN: 2003
raelates to a nethod for processing a slider which is enployed for
chinfering edges of a slider used for,a flying type magnetic head or the
|ike. 2. Description of the Related Art In general, a flying type nagnetic
head used in a nagnetic disc drive or the |ike has a configuration in which
a ~5thin filmmgnetic head elenent is forned at the rear end of a slider.
A slider generally hMBETHOIp ®ORPROCESSINGISLEDERice a recordi ng nedi um
(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 surface 20 of a recording nedium such as a magnetic disc or the

| i ke beca frer@l A ;N through the taper or step
portion. E@?‘@iﬁ%ﬁ@ﬁ@ﬁi%@%@ﬁ%ﬁﬁgame unexam ned patent
publication (KOKAL) No. H6-282831, in order to prevent edges 25 of a slider
such as edfes d@ﬁlﬁélfﬁyeﬂﬂﬁegﬁ%ces of the rail portions to face a
recordi ng medi um and outer lateral walls of the rail portions from danmagi ng
t he recordi ng rEheymeseat inventicn irelddds to-HAketheod for Precessitdg s

i nclined because of a shake or the like, a chanfering process is perforned

on the;edagssipdet \Which diar gnfpro%;%am chAh{eting edpdsi Bf LARANESe _
unexam ned patent publication (KOKAI) No. H6-12645, "a net hod for chanfering

on edges of S?%%P%gaghﬁég&%%%é%éﬁﬁ%{e%rfB?(:lh%rfik%:s to put the surface 10

of a slidef i 'ng o contact'with a dianond | appi ng
sheet provided gn an, elastic. el nt with a load applied thereto and to |ap
(The slider2py nﬁ?ﬁﬁﬁ‘ﬂt!m?élféthevgéf%t%érﬁi anmond | appi ng sheet. According to
e above-descri bed nethod for chanfering, a
In general, a flying type magnetic head used in a

magnetic disc drive or the like has a configuration in which a
15 thin film magnetic head element is formed at the rear end of a
slider. A slider generally has rail portions 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 surface
, () 20 of a recording medium such as a magnetic disc or the like
because of a stream of air flowing in through the taper or step
portion.
For example, as disclosed in Japanese unexamined patent
publication (KOKAI) No. H6-282831, in order to prevent edges
25 of a slider such as edges defined by the surfaces of the rail
portions to face a recording medium and outer lateral walls of

the rail portions from damaging the recording medium when the

IR VAR
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i s-slider nmust be urged against the dianmond |apping sheet by applying @AN 2003
| 8ad thereto. However, a problem has arisen in that the di anond | appi n

sheet can be cut by edges of a slider especially before the chanfering of

the edges of the rail portions or at ?n early stage of the chanfering
because the base material 20 of the dffanond | appi ng sheet is thin.

According to the above-described nethod for chanfering, it is further
necessary during actual processing to urge a slider against the dianond

| appi ngs shetidebyisapptlyned) kedaotsd 0O aa shiake on thee likepta amhamidring oad nust

not be applied to the jig when the 2s slider is attached to or renoved from

the prOCGSiJrBGe?é’P@b@H&m@a‘bﬁ 1HRCEGSS EfQﬁe%lif&‘ihan' smfor applying the
load to the jig 2 2°JAN 2003 only when needed. .f Y32 2 JAN 2003 s A

Chart port 1 on- whchoam ety afHiPapSel a%?g%fﬁﬂ%’ﬂg?emﬁﬁﬁ end

t hereof and large di arreter portio reater in the di arreter than the shaft
portion and® atipn (KOKAD Ney ﬁ@rd%ﬁ%ﬁ’l arimethod dogi shamfadng g whi ch

all ows the shaft portion of the weight to pass therethrough and which

di sal | ows edgesafge stidensceprging tothe aefated attaisctchputighe surfabel di ng t he
wei ght movably in the axial direction of the shaft portion of the weight

with the hefea bhﬁcﬂEdeaféJcénha&b@MtdI&gLhﬁe&ﬁhﬁhﬁnf@'ébﬁl&cl@oﬁth)nat0 be is
noved up and down. However, such a nechanism has a problemin that the

wel gt canoRheditr TABHRLY SRS phBLAY Byl Guf W diEl AiEahglidungyPRr i or

because the's wel g requen y rubs again he hol e of

e v O ok PP, A e e §1108R By MVIE U GELAIE £0<1 | dor ar e

bstantially uniformy chanfered. However t he above-descri bed nethod for
chanf eri ngthe diamenglapping sheehat it does not allow a part of the edges
of
According to the above-described method for chamfering, a

15 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

20 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 applied to the jig when the

25  slider is attached to or removed from the processing apparatus.
This necessitates a mechanism for applying the load to the jig

only when needed.



a slider, e.g., aregion of the edges at the air inflow side of the 2 2 ~
AN 2003 4 5 slider, to be chanfered in a greater anount than in of ferJAN 2003
regi ons of the edges even when it is desired. A slider for a nagnetic head
isvformed by cutting a wafer having a,nultiplicity of magnetic head

el enments forned in a matrix configura?i on in one direction to form bl ocks
referred to as "bars" which include a plurality of nagnetic head el enents
arranged in a row, formng rail portions on the bars and thereafter cutting
the bars into edcipossphleamecianizm feef thisi pyrposetis a mléctmnissmdi scl osed
in Japanese unexam ned patent publication (KOKAI) No. H6-282831, outer ~5

lateral walhasiAk hAWMveight WiRh! hOSRat€ptitish WhER cRlbS ;9f1t 3ngbi der as
they are. However, the configuration as d| scl osed i n Japanese patent

pu s cat oK) 5“%9?“3%8261 ot e R4 PhEPeq! i, 8RB ot o o

into sliders. 20 For thjs reason, sliders as shown in Fi 47 have becone
popul ar i ndipmeter ainorkian i 8FeAter3 1gy et?'{%rﬁir@dnﬂﬁ:lh tham %Bﬁersé’ra fhal I's 214

of the rail portions 213 are |located inside lateral walls 212 of a slider
211 or cut portiomrendfhavireg aviweightpheddieg npoctdoni fdraned whth edbet ween. A
slider having 25 such a configuration will be hereinafter referred to as "a

sl i der 1bavinifle awiiehS oS T 456 Waf. pottion) A 243 wieighknisUphss sl i der

having a two-step structure, chanferi ng is also perforned on ‘edges of the

rail porti e at ent

pulbl [ 2at| ogﬂﬁﬁeﬁﬁrgl‘%}g & Wﬁ%?lgo %Fglr%w?} nfee?é)’%é ag%g%ls%?g rai ? Igoru ons
accordin o the related art |stos j.de t esIL er on i ghond 10 | appi ng
Spe b ov B cRASh HETEAESIEhei e ohPIdifg, thagheiaihanpEabl T Fas 1 at o't he

hod for chanfering according ,; ~to the related art. Accordl ng to the
met hod f or agiahtindotpmioftthe sbaﬁt partion ofithe weightywith thedeole, 211 are
fixed to a jig 215 and are slid in two horizontal directions on a dianond
| appi ng  the mechanism allowing the weight holding portion to be
15 moved up and down.

However, such a mechanism has a problem in that the
weight cannot be smoothly moved relative to the weight
holding portion because the shaft portion of the weight
frequently rubs against the hole of the weight holding portion

O 20 to generate chips (particles).

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

However, the above-described method for chamfering

25 had 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



1s-sheet 217 provided on a plate-like elastic nenber 216 fornmed fg@amyah
eXanpl e, silicone rubber while urging themin the direction of tr@%arlﬁg‘om;m
i ndicated by a reference nunber 218 in the figure, thereby chanfering edges
219 of rail portions 213. Fig. 49 is gn enlarged view of the neighborhood
of edges 20 219 of rail portions 213 (the region Cin Fig. 48) which have
been chanfered according to the nethod illustrated in Fig. 48. As disclosed
i n Japanese unexam ned patent publication (KOKAI) No. H2-301014, anot her

met hod § or stildert etd Moe acdvanmdergyl tim tehgrealtar eamanint thiam dnl apheng tape is
noved back 2s and forth under the guidance of a guide to thereby slide the

| appi ng t apegidi o thel &dgéd bvBArWwhensitofs desireder - ~2J~t~2~()~6s
There is a recent need for a reduction in the flying anount of a slider in

order to inprov [ rdi i re | S .need_fqr inproved
ctabi 11ty of tné PPOehdeEe e fEls iond JabFrsY Brdh@ing & welbr poto!
Negative pressure sliders,have recently cone_into use to satjsfy such
needs. In §&AYaRg a @\ﬂ&gﬁf?l&% qfrgw%t%gma%ﬁi ¢lementidormed R oj ection

for generating a negative pressure between the two rail portions thereof.
In such a meghtikveonpfigusatiorslinden¢ directionf 4o cforondrldocksr eeferdedig medi um
has a m croscopic configuration and, ~s especially, the height of the rail

portiong i $oSiagni“bazant khizkelinRlutiean tﬂ?ﬁirdlﬁyCQﬂVQﬁhFﬁB@ilc Shéggrs. In
such a negative pressure slider, as shown in Fig. 50, tThe small height of

the rail p i I | L.Q:qt . ecor.din di um 225
can be put %F%@%?@gh%%&r%ﬁ é\ﬁt%?gﬁdqgg%%%%g g(?]}té gé cgrngﬂgeg?g%d by a
lateral wall 222 of slider. 221 and, a surface 223 of the slider toward the
(3pordi ng R oDt S {Hif cbarSniH Hach | ShRaTate. SUdeRe | nod. The
ove described problemis significant especially in a hard disc 2s device
used in a Feferting apway atties sucksligiera ast ebslosgde per shapaneseputer in
which the slider is often inclined. 2 2 JAN Zpp3 7 s Under such
ci r cunst ancgexdrhéned ieatdeertsphiblieapicap (KOKAT)ONo e ¥ 61U 828311 ) aprBESE

unexam ned patent publication (KOKAI'} No. H 1 1-238214 and U.S. patent
15 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) No. H6-282831 has a
problem in that rail portions can be broken off (chipping) as a
result of mechanical processing to cut bars into sliders.

O 20 For this reason, sliders as shown in Fig. 47 have
become popular in which rail 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 portions of a bar
with a predetermined distance therebetween. A slider having

25 such a configuration will be hereinafter referred to as “a slider

having a two-step structure”.



application No. 09/064, 734, a technique for |apping and chanferi % a
plurality of edges having steps of a slider sinultaneously by tr QfdANims
a di anond | appi ng sheet using a wire. In this case, since processing
aceuracy is reduced if the tension of 5t he wire is unstable, the tension of
the wire nust be nade stable in order™t o inprove processing accuracy. 15
OB, 1IECTS AND SUMVARY OF THE INVENTION It is a first object of the invention
to provide nmethod for processing a slider which makes it possible to
prevent 5an edge Infsackla dtidefrrlvaving i twgo-stepppirngtmeapehanhferinge edge of
the slider is |lapped with the 20 | apping nenber to chanfer the edge. It is

a second obgeQkoOheffAenidty VM edBekCoPERY 48] PR B, OTFdY eqanspRRy a slider
which nake It possible to chanfer a part of an edge of a slider in a

greater amunt,.than_iyn. other_regi f t e . Eir hod f or

pr ocessi nga§ éf?@gﬁegc%r‘%‘éﬁng%t c Wéﬁ?floﬁgg%%%@éé%ﬁéns é)ps of : 2
2 JAN 20D3_8 s chanfering an edge of a slider having a surface to face a
medi um by HRDI2RAPhed eBtthad Hor rhpmisgingnedges ool (radbiPRrtigN8dge of a
slider with the slider and | appi ng nenber noved relative to each ot her

whi | e appl gicegrdingad the ackitedearthis tieslisie tise tsdidargentaeliaiiated agai nst
t he | appi ng nmenber; and changing the | oad applied to the slider holder

dependijpg Qﬂp?hﬁg Psheees providddnosr i 8. dlastiee dlenfdntet hpdy f 048processi ng
according to the invention, the | apping nmenber is, for exanple, in the 1s

form of a %@ﬁ%&n%ﬁEailpgﬂ Salls ‘ipé”ﬂie@gﬁghﬁ)ﬂagﬁgn?{eri ddd; ?(Eaii thod for

processing ‘accordi ng the nvention, applTed®to e sPi der
23' chan of RS REHEATBF o e NErico RS BAAIATGERETRE ot | o, f or
eXanpl e, the |apping nenber may have a
the related art, a plurality of sliders 211 are fixed to a jig 215
and are slid in two horizontal directions on a diamond lapping
15 sheet 217 provided on a plate-like elastic member 216 formed
from, for example, silicone rubber while urging them in the
direction of 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
,,) 20 219 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

25 and forth under the guidance of a guide to thereby slide the

lapping tape relative to rail portions of a slider.



| appi ng surface, and the step of chanfering may include the steps of
putting the slider in contact wwth the 25 | appi ng nmenber with th?u?u‘mﬁcg}(g
of the slider to face a nediuminclined relative to the | apping face of
t he | appi ng menber and | apping a pr edét erm ned edge of the 2 Z JAN 2003 9
5 slider with the | apping nenber whil €& 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 face a nmedi um
inclinesl rel ati Thetre isieal appemty seed afoar &f tedudtappi ny. the flyisgcase, for
exanpl e, the slider may include a plurality of edges having steps; the

| appi ng me uHEYOf“QV@ﬁE?)ihbbirdéﬁ' tofifptHfe IHRPré&Eol ARG HGnﬁﬁ?;{. _
si mul t aneously lap the p urality of edges haV| ng steps of the ider with

et hod For TIRSE0L A b anveft g mbRE ¢ AABURY o€ avik She | 2ppi ng

menber may have a Iappl ng surface; the step of cham‘cfrl ng._may anl ude a
first | appSHECSt dp fOF ‘F%pﬁ?ng‘%r&.ﬁfﬁe ofACHP SEdgERAC Y he oy egiaityes in

contact with the | apping menber while noving the slider and the |apping
menber rel priessure edidiens hbavienracendly ¢omshiicito hiselticdevatiisfyn cont act
with the | apping nenber with the surface of the slider to face a nedi um

inclinggl rghgin vRekas! hexha@@ﬂ&aqurﬁaefegau%eg%slsam ngligerbes and a
second | apping step for lapping a part of the edge of the slider in contact

> 31~ 200i0 L TSPHE B, bFIRBH, Sy dcitendRd "G ARRAIRVETToSr (&7

in contact with the_,la nber with the surfaeof th slider to face a
@dl um i n PACESEC \HqtR‘Pfffhg ﬂg‘bﬁlvﬁ% Al i peEtions 3 In this
cas

e, for exanple, the slider may include a
a negative pressure slider, the surface toward a

recording medium has a microscopic configuration and,

15 especially, the height 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 results in a

problem in that a recording medium 225 can be put into

O 20 contact with and damaged by 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 problem is significant especially in a hard disc

25 device used in a portable apparatus such as a notebook

type personal computer in which the slider is often

inclined.



lo-plurality of edges having steps; the |apping nenber may have
flexibility; and the first |apping step may sinultaneously lap t

plurality of edges having steps of the slider with the Lapping e#AHyﬂm3
transform ng the | appi ng nmenber. The Zecond | appi ng step nay |l ap the 1s
plurality of edges having steps of the slider with the | appi ng nenber by
transform ng the | apping nenber. For exanple, the slider may include a
plurality of edges having steps, and the first |apping step may include the
steps of | appi nynderedgeshof citmunistdarced,t hthbe irapentgro hawber wit hout
transform ng the | appi ng menber and 7 simultaneously |lapping the plurality

of edges hawi J{%n d ] I L P TBTRET ansform ng
t he | appi ng’wﬁgﬁ)ﬁ&ﬁiﬁmf eiﬁll'gi Flﬁt \aéﬁﬁféesfrg}%ﬁaﬁpl ng st%%y?r%;é chanf er

at least a ri. of..an i R, CO t A he | gppi nenber.into a

sl anti ng s@antétlg?té?}’a ﬁ@@ién@’%%?ﬁg%glﬁaf% aﬁ?;ﬁ- thPenFZ 2 JAN
2003 11 5 edge chanfered into a slanting surface at the first |apping step
into a curedPligatier Na. Q2400 hdtdfbd af techpdabission lapping@ndcording to
the invention is a nethod for | apping an edge of a slider having a surface
to face a wikdimfermmghanpbaralieylof estiges i havingngtépe of epsloderputting a
slider in contact wwth a | apping nenber with a surface of the slider to

face a1U?dis'i'ﬁlﬁﬁ%l|ﬂ&§~‘ﬁslf|l?§it)‘ﬁntéfoi‘rﬁ idﬁaia&%ﬁaemg)pmg $BERLNg nember
for | apping an edge of the 'slider; and ~5 noving the slider and the | apping

B i

with the | appi urface d A3 nedium

inclined relative tg_ the | apping surface of the |l apping nepber to lap a
ghedet er ni ﬁéa‘-&f'g% af Fﬁé A 3108k ofj ttget h\é"%’%lpbﬁnd‘%hab@fg Ith€éhe second
processi ng nethod according to the invention, for exanple, the slider may
i ncl ude a pewsadbint lftheigwirdéamugt sbepanaged stebleapgm nerdenbte nay have
flexibility. The | apping step nmay simultaneously lap a 25 plurality of

edges havi ighstewé poce sdimteadutd@nsf orming the | appi ng nmenber. 2 2
JAN 2003 12 5 A third nethod for processing a slider according to the

et (TROETOUNS SLAMMAR D BRI B HINTZY TG @ St face 1o

lapping a part ?{ el %dgﬁrgg object of the invention to provide
method for processing a slider which makes it possible
to prevent an edge of a slider from cutting a lapping
member when the edge of the slider is lapped with the

{) 20 lapping member to chamfer the edge.

It is a second object of the invention to provide
method for processing a slider which make it possible to
chamfer a part of an edge of a slider in a greater amount
than in other regions of the edge.

25 A first method for processing a slider according to

the invention comprises the steps of:



lo.a slider in contact at the | apping nenber while noving the slider and

the | apping menber relative to each other in a state in which the2sDi d&N 2303
in contact wwth the | apping nmenber with a surface of the slider to face a
meediuminclined relative to a | appinggsurface of the ~s | appi ng nmenber; and
a second | apping step for lapping a pgrt of an edge of the slider in

contact with the | appi ng nenber while noving the slider and the | apping
menber relative to each other in a state in which the slider is in contact
20 wi thst he | appihgmferheg ant bdgeeoduafslideof halvéng) adeurfackate a nedi um
in parallel with the | apping surface of the | apping nenber. In the third

ot hod or tRERCeRSIRBATAEY” Uy 14 gplde ItHeTERge. WiYh CXRTRASpiAfe ol i der

may include a plurality 25 o ing steps; the | apping nenber may
have flexibility; apd the f.irst |lapping step Si t gneousl.y | ap the
plurality 6‘?"3&%@5 fPaR/ilﬁé’%‘%é%fgﬁﬁs S?iﬁeP%y"t‘"h Wnﬂ%‘ %thl\?SlbéngS 5 the
| appi ng menber by transform ng the | apping nmenber. The second | apping step
may | ap thensd dappingomesnhes moved selgidver te eachi athegi whidee | apping
menber by transform ng the | appi ng nenber. For exanple, the slider may

i ncl ude a pippblinigy aclo®dges alslikkesi hgldeepso @s1dot hegki tlse dladgprng step
may i nclude the steps of |apping the edges of the slider with the | apping

menber g t I&%gintgtafﬁgqrargﬁg]é hReheber na@nber and sinmul taneously | apping
the plurality of edges having steps of the slider with the | appi ng nmenber

by t5 transform appi_ng e ing. flexibi|fty, T Lr.st | apping
step may chanf ef%ﬁgg% ggﬁar%g%abaa{rpég\gég]i F}écg)rf;‘t ac%hv(\inyetrh ?ﬁéakgppi ng
menber into a slanting suyrface, and the second. | apping step may chanfer the
Eye chanf SERENALBEOB %iw&nﬁssaeg chapHeringst 20 | apping step into a
curved surface. Oxher objects, features and advantages of the invention

wi || becone cl edn theufirstromeithwed ffsid proes sséngr agicioodinBREEFLIDESCRI PTI ON
OF THE DRAWNGS 25 Fig. 1 is a partially cutaway front view of a slider

processi ngiapeatabns theoldppinigo rAentbesdisieforofexdaplayei i the
15 form of a sheet.
In the step of changing the load of the first method
for processing according to the invention, the load
applied to the slider holder may be increased in a
stepwise manner depending on the progress of
O 20 chamfering.
In the method for chamfering according to the
invention, for example, the lapping member may have a
lapping surface, and the step of chamfering may include
the steps of putting the slider in contact with the
25 lapping member with the surface of the slider to face a
medium inclined relative to the lapping surface of the

lapping member and lapping a predetermined edge of the



zzJ ANZ2003 14 s Fig. 2 is aright side view of the apparatus in_Fig. 1.
Fig. 3 1is an enlarged front view of the apparatus in Fig. 1 show nthZwe’AN 2003
nei ghborhood of an X-Y table. Fig. 4 is a right side view of the region
shewn in 1o Fig. 3. Fig. 5is a frontgvi ew of a Y-direction swing width
adjusting nenber in Fig. 1. Fig. 6 is“a side view of the nmenber shown in
Fig. 5. Fig. 7 is a front view of the Y-direction swng width 15 adjusting
menber in Fig. 1. Fig. 8 is a side view of the nmenber shown in Fig. 7. Fig.
9 illussrasésler mitdnaiite dappisig daenmbkdi whijle gmeetinigighe atléeden Fig. 2.
Fig. 1Oillustrates a sensor for detecting the 20 presence or absence of
the slider ghd i 1hbpingt Membeatrelatiow tbne&tH- obheliih alkthsea side
view of a wire winding block in Fig. 1. Fig. 12 is a front view of the wire
wi ndi ng bl ock jn. F 13 JAN 2 5 Fi is pective

vi ew show 213 a"r‘qﬁéggst{l}ge rrésrlr'})%??uggd 1?ln ? g't\;/i\?;ce ‘l\f:\}t%%ll %gebl %@Bﬁém in Fig.
11. Fig. 14 is a perspective view show n transform ng nenher used for
the wire WREMHREDWE e o acs ﬁ?gthg s?lldﬁrg.tol G& 2 IBEAIPERt i ve view
showi ng the wire w nding block shown in Fig. I 1 and a rubber sheet and a
di anond | appchinehertlgimuei tedthaelapping gurfacesod thenlappémgshowi ng a
plate used in 15 place of the wire wi nding block shown in Fig. 11 and a

rubber jpheeh Pl dedlsé hefeOnexhngpld,” theéuslidéesnddy exiaehdeofaa met hod
for providing a rubber sheet and a dianond | appi ng sheet on the wire

i ndi bl R [ : [ 0. [ | j t at
wherel s a Pubperfeliedpls hatinglafols; the' fpoPhalmeiier BAPD 2 L7t €
wire w ndi bIochac oggingto he thod illustrated in Fig. 17. Fig. 19

B, ol eHBILity; o theri oSt 98 FIGPRIRE s BB an view of

@ a front "A%w o
slider holding jig setting plate used in a processing apparatus accordi ng
to an simultaneously lap the plurality of edges having steps of

the slider with the lapping member by transforming the
15 lapping member.

In the first method for processing according to the
invention, for example, the lapping member may have a
lapping surface; the step of chamfering may include a
first lapping step for lapping a part of an edge of the

O 20 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 inclined relative to the lapping surface of the

25 lapping member and a second lapping stel.;) for lapping a
part of the edge of the slider in contact with the lapping

member while moving the slider and the lapping member



enbodi nent of the invention. 2 2 JAN 2003 16 5 Fig. 21 is a secti ﬁnflJAN 2003
view taken along the Line 2121 in Fig. 20. Fig. 22 is a plan view o

anot her slider holder jig setting plate used in a processing apparat us
acecording to an enbodi nent of the invgption. Fig. 23 is a sectional view
taken along the line 2323 in Fig. 22. Fig. 24 is a perspective view of an
exanpl e of a slider processed by a processing apparatus according to an
enbodi ment of the invention. is Fig. 25 is a sectional view show ng the
nei ghbos hoodlafivehto stackrothei rigp ahetatedas swnis lpdifeoskiadie byist ire

processi ng apparatus according to the enbodi ment of the invention. Fig. 26
is an enl aggedaldt! wathathenNafpide memhBerGrith Hie sifrfd%e bifdthe? is a
sectional view of a |oad applying portion in Fig. | taken fromthe front

Flo 1 tacanddoe Tbd B IREHES it PAouIbl wighC BRE MapE " 1

wei ght hol der shown_ipn Flg. 28 with spiral grooves forned on the hol es
t her eof . syrfagﬁw%&? haipB”FggT.neSB%eé"a sectional view show ng the
operation of a load applying portion in Fig. 1. Fig. 31 is a sectional view
showi ng the opelnttbis afaseefopekapgla,nthposlider mayiipcludéiyg. 32 is a
sectional view showi ng the operation of the 10 | oad applying portion in

Fig. 1fi gplﬁ;%a'uﬁyaom@a'gega!havm%/ Stepvé Nghehka Ppen gl inendlert itay - ~ | oad
applying portion in Fig. 1 Fig. 34 is a sectional viewillustrating a first

step of chanfal L{%?gggﬁig;oc%hpgt%t h%@tccqrag}ﬁ% o] é‘ﬂe;}5 di ment of

the invention. ~a sectional viewlllustrattng a’second step of
ryvent | on. spTtaste QSTE deh Sha BIRERTHY| BL Al d AV HE S4eBReBlof 20
@am‘ ering of the processing nethod according to the enbodi nent of the
i nventi on. thegsligien swighsdbve dappinigemember by i trgnsformeingetihod f or
lapping member. The second lapping step may lap the
15 plurality of edges having steps of the slider with the
lapping member by transforming the lapping member.
For example, the slider may include a plurality of edges
having steps, and the first lapping step may include the
steps of lapping the edges of the slider with the lapping
20 member without transforming the lapping member and
simultaneously lapping the plurality of edges having
steps of the slider with the lapping member by
transforming the lapping member having flexibility. The
first lapping step may chamfer at least a part of an edge

25 in contact with the lapping member into a slanting

surface, and the second lapping step may chamfer the



chanfering presented for conparison with the processing nethod acc rd| n

t he embodi ment of the invention. 25 Fig. 38 is a sectional view €2 J 2003
illustrati ng. sti I | another method for chanfering presented for conpari son

w th the ~ ~ ~~~2~~~185 prOﬁessi ng nmet hod according to the

enbodi nent of the invention. Fig. 39 | ustrates an exanple of the shape of

an edge of a slider at an air inflow side thereof which has been chanfered
according to the nmethod shown in Fig. 37 or 38. 1o Fig. 40 illustrates an
exanpl esof edge shhpandéred cddo d slahitteg surfaca rat nthew &irdé t her eof
whi ch has been chanfered in three steps according to an embodi ment of the

i nventi on. IEP@m&' stépusitcrhesuaveld darfaeeding jig according to an
enbodi ment of the invention wherein a lateral wall of the slider is holding

jig and a | appi ggs%ggﬁgenpé fﬁ{p}g’q‘dnape o $hesi éjxefa{#](? l[l_ggl e of 60.

Fig. 42 illustrates an exanp e o an édge second
step of chanfe in the case sho 20 Fig. 43 |I ustrates an
exanpl e of Phe gﬁé”@f“?ﬂe‘éd@e’%%?& tlﬁ‘PHI%Seﬁnofe%%mP r&#ng in the
case shown in FI%DH41 Fig. 44 |IIustrates a slider holding jig according
to an enboslidenr hAvirhg a raaerfiscen tohfaet ra anedivmal tovaH amiferhthel i der

hol ding jig and a | apping surface of a dianond | appi ng sheet 25 define an

angle aqb 7%edge, 21ri-’c11ﬁl\ir2%&$1égt5p5l gf: 45 illustrates an exanple of the
shape of an edge after the second step of charrf ering in the case shown in

Fig. 44. Fig. 4%,.%# tﬁa%?ﬁi 1?1XQ:'H}{ own |n s‘\hqggfqhgﬂgﬁ after t he,

third step of c ng in t case S is a
pershect v s SO o SRATLS ol SAnll A AU e o
relative to a lapping surface of the lapping member for
lapping an edge of the slider; and
15 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 inclined relative to the lapping surface of
the lapping member to lap a predetermined edge of the
O 20 slider with the lapping member.
In the second processing method according to the
invention, for example, the slider may include a plurality
of edges having steps, and the lapping member may have
flexibility. The lapping step may simultaneously lap a
25 plurality of edges having steps of a slider by

transforming the lapping member.



a slider according to the related art. Fig. 49 is an enlarged illustration
of aregion Cin the 15 vicinity of edges of rail portions which hzvg “Eﬁrgn
chanfered according to the nethod shown in Fig. 48. Fig. 50 illustrate 2003
node of inclination of a slider. DETA|JED DESCRI PTI ON OF PREFERRED

EMBODI MENT 20 A preferred enbodi nent the invention wll now be descri bed
wth reference to the drawings. Fig. | is a partially cutaway front view of
a slider processing apparatus according to an enbodi nent of the invention.
Fig 2 is a righA shiedvirethodd tfloer pppeessingshoslidier 86cbrding. téig. 3 is
an enlarged front view of the apparatus in Fig. 1 show ng the nei ghborhood
of an X-Y 4@kl envEhfiod iisSadniétHédSidte1Nppingl ahhedeedbd™h S1pderin Fig. 3.
A processi ng Z 2 JAN 2003 20 s apparatus 10 according tot he present

cdge. Tho. ik LA, 18147 A M 6 el She PafE " o for

athinfilm n?gaeti c head. The processing apparatus 10 has an apparat us

mai n body 1BClWH1BBeration panel 23 is provided on the front end thereof. A
base portion 12 is provided on the apparatus main body 11. There is

provi ded an X- Yat fislsé lefppingesteyp four fappingna panbwddannedgexodi r ect i on
(the horizontal direction indicated by the arrowin Fig. 1 ) and a

Y-direqgpi op @lhﬂ:ﬂﬁnhQrerﬁHEtabtdtlﬁéCIdﬁgiﬁgdhfé}h%erEﬂ@ aoemgn Fig. 2)
on the base portion 12. The X-Y table 13 corresponds to the noving neans

(device) agrQr ik d Qﬁd;ﬁtﬂg‘ggﬁlgg nTé‘x%B%rYrE%{f”velﬁohc?L%cﬁ 5{1&(%9 plate 14

fixed to the base por I'on sw nging plate provided on the

fixed 20 plate 14, a plate .6, fixed an . the. Y-direction sw ngin | ate 15, s
X-di rectfof S4ais 13 prhich1Hhs Riided of ihe COMBEt ViR B ate 1o

b ovided on the X-direction swinging plate 17. As shown in Fig. 3, guides
19 with a bepping enemnlengwitht Be surfacectdfohhgr slpdeni tedfage bat h ends of
the top surface of 25 the fixed plate 14 in the X-direction. Engagi ng
portions 2@nedivnti gclindderdtatiivecttoon i happyall swerfargenehttivéth the
gui des 19 provided on the fixed plate 14 are provided on both
15 lapping member; and
a second lapping step for lapping a part of an 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
O 20 with the lapping member with the surface of the slider to
face a medium in parallel with the lapping surface of the
lapping member.
In the third method for processing according to the
invention, for example, the slider may include a plurality
25 of edges having steps; the lapping member may have

flexibility; and the first lapping step may simultaneously

lap the plurality of edges having steps of the slider with



~~~ ,~I~~"i 21 5 ends of the bottom surface of the Y-direction sw nging
plate 15 in the X-direction. The Y-direction swnging plate 15 is rﬁ){eglA'Nr?D
the Y-direction when the engagi ng portions 20 nove along the guides 19 o 03
the fixed plate 14. As shown in Fig. guides 21 with a bearing extending

in the X-direction are provided at bo ends of the top surface of the

plate 16 in the Y-direction. Engaging portions 22 extending in the
X-direction in engagenent with the guides 21 , provided on the plate 16

are proyi detheon lapiginendsmeimbee bbiyt ontrawsfaceninig t heh&- diappingn swi ngi ng
plate 17 in the Y 15 direction. The X-direction swinging plate 17 is noved

n the X diigibep. wiee $660RA0MPRINGOGEERN AR (IR PEfdRegui des 21

on the plate. A plurality of wire I ng bl ocks are secur on the
plate 18. The w re w ndi.ng blocks 3 rre nd tao.the,20 fransformng
flevi ce or axi8ss HEVIBE RIERT o6Ls ERRg SPEPF qufthe 34 IRPPiREhe

i nvention. A configuration of the wire w nding, bl ocks 30 will be descri bed
later in déRembens bholkmransferming she. dlappRingn MeMBEHg nofOF 40 is
provided in the apparatus main body 11. A disc 42 is attached 2s to a
rotating slkafampleof thhe stidier emapn inwiludienca nplaralityi roft hedgepar at us

mai n body 11. A swing origin sensor 43 is provided in the apparatus main

body 1hosuttnvitg dteps,2ard) hePidt2fa Ppragdieghefayhen el v8edehe For

exanple, a hole 1s provided in a predeterm ned l'ocation of the disc 42, and

al i de | _ on of the disc 42, a
2ui ng ori gteRenEERaRhPE S Sadd VPRRR SPAATATR o apdipB e 2015

t he position of the hole of the disc 42 tq detect. an origin of a,swing in
(T v-dir e FEeR POFBo Iy LERBSIORRING ThSVIARPINE (e MRRT, &Rd on | <
coupled to the upper end of the rotating shaft 41 of the Y direction

swi ngi ng msiprullanéeusin dappihgecthonpduiradityi deh ¢dgasj Usavimgnenber 44
in a position higher than the top surface

steps of the slider with the lapping member by

15 transforming the lapping member having flexibility. The

first lapping step may chamfer at lest a part of an edge

in contact with the lapping member into a slanting

surface, and the second lapping step may chamfer the

edge chamfered into a slanting surface at the first
O 20 lapping step into a curved surface.

Other objects, features and advantages of the
invention will become clear _enough from the following
description.

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

processing apparatus according to an embodiment of the

invention.



of - the base portion 12. The Y-direction swing width adjusting nenber 44 is
capabl e of offsetting the rotating shaft 41 of the Y-direction sv»?rggiJ}gN 2003
notor 40 and Y-direction swinging rotating shaft 45 and capable o
adjusting the offset. A cam 46 20 havﬁlg a bearing is attached to the upper
end of the Y direction swinging rotatihg shaft 45. A guide 47 extending in
the X-direction for guiding the cam46 is provided on the top surface of
the Y-direction swinging plate 15. Wen the rotating shaft 41 of the

Y-di recti on sw mjigng2 mst er righénsideeizw raft dhieng ppeafatwss ihofFig. swing in
the Y-direction are offset, the cam46 is rotated by a rotation of the
Y-direction sw nging notor 40, and a novenent of the cam 46 al ong the guide
47 2 2 JAN 2003 23 5 swings the guide 47, plate 16 and Y-direction

SwWi ngi ng plate i myt:he, Y- din LANne. T of+ L Q i.xed plate |4,
Yr direction swjﬁﬁélnrsg I%I %ﬁegﬁgg%gap o Iggl‘ﬁgg‘rﬁgquﬁre%béna{ﬁ“alého e t hrough
whi ch the Y:.dirgection,swinging rqtati shaft 45 is inserted. '~10 An
X-directi o}lgwi lﬂgﬁ%‘”ﬁﬁgoﬂgg ?gq'bli’BVHgéﬁl Pk %rhé(agﬁé‘rﬁteus mai n body 11. A
disc 52 is attached to a rotating shaft 51 of the Y-direction sw nging
nmotor 50 in theRigpaftaisisa neightosddelview ofi theoregionsshosynsi s
provided in the apparatus main body 11 such that it sandw ches the disc 52.
1s For jgxamilge.3a hole is provided in a predeterm ned | ocation of the disc
52, and a transm ssion type photo-sensor incorporating an anplifier is used
as the sw ng origgi,n se | g:Lhi SfCcaSE. kN [ MeR sor 53
detects the posi t?éngoﬁﬁleéﬁateqé @f{%g %i gcdyﬁt%%e?g&ﬂgn‘p%)&fﬁgi n of a

swing 20 in §.he X-directi.on..Acgording to the present enbodi nent, the
@? gi ns of AdiURne R bET éﬁﬁgﬁ%'d?recti ons are detected by the sw ng
origin sensors 43 and 53 tq return the position of the X-Y table 13 to an
origin of sw ngfig; @ABcH sidgayieweebshenmemdian shosynin Kig. tbl e 13
constant when processing is started. This elimnates any variation of
results of procdugirf.is adrdntAMi@®08f 2he Y-direction swing width
15 adjusting member in Fig. 1.
Fig. 8 is a side view of the member shown in Fig. 7.
Fig. 9 illustrates a movement of a slider holding jig
setting plate in Fig. 2.
Fig. 10 illustrates a sensor for detecting the
O 20 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.

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

25 Fig. 1.



s ‘A rotating shaft 55 for a swng in the X-direction is coupled t?cir@(ﬂ
upper end of the rotating shaft 51 of the X direction sw nging no 2003
t hrough an X-direction swing wi dth adjusting nenber 54 in a position higher
than the top surface of the base port1is§n 12. The X-direction swing wwdth to
adj usting nenber 54 is capable of offsetting the rotating shaft 51 of the
X-direction swinging notor 50 and the X-direction sw nging rotating shaft
55 and capabl e of adjusting the offset. A cam 56 having a bearing is
attachesl to theFigpei3end af pérespedtivectview sshogving ranatdlagtihaft 55. A
gui de 57 extending is in the Y-direction for guiding the cam56 is provided
on the bot LoMmnBEs ag8e@f iAN@hE- WirRC v id HYg NBlo\Wk Phalotwa 7in \Wep, the
rotating shaft 51 of the X-direction swi nging notor 50 and the rfotating
shaft 55 fqr aswing in the X-direction are offset, the cam56 is rotating
by a rotati c}ri of the X-direction swi nging 20 notor 50, and a novenent of
the cam 56 al ong,t he gqui de, 57 swi ngs the g,ui de 57, X-di,rection sw nging
plate 17 and pl Hig- 181 tHe xadi rReI$SBRCIHISe b poshOWIRE, 8 xed pl ate
14, Y direction swinging plate 15 and plate 16 are forned with a hole
t hr ough whicansherxigigr sueimheswusagichgtanttdie ngishaminginigs Podlhserted. A
configuration and operation of the Y-direction swing wdth adjusting nenber
44 W | o nowhleavHestRipedl M t h 2 2 JAN 2003 25 s reference to Figs. 5
through 8. Fig 5 is a front view of the Y direction swing w dth adjusting
menber 44 taken enqtthe; Of £ S t t ati NRg;.shaki, 4 t he
Y-direction sw ﬁ\é\ghglﬁoﬁos? éo‘i;aenr%e;%%\gﬁgyd!\ﬁgéfi gkds%?}\}r?] i frﬁi&er (])‘?’g{? ng shaft
45 is zero, .angd FiqQ.. 6.is.a side yj.ew of the nenber shawm jn Fig 5. ! 1o
a7 15 o g fiacl Sphav i Yig Oh A0f. 4 HBPRT Ahtet A Rerber 44
en the offset between the rotating shaft 41 of ~--~ the Y-direction
swi ngi ng ndiamandalappieg skieebanonided thesgorot ati ng shaft 45 is a
predeterm ned quantity greater than zero, and Fig. 8 is a side view of the
menber shown i nFigg. 18. 185 alhferorrtdiviest | shoswing ai glatadussed nigh nenber 44
is equi pped with a fixed portion 61 fixed to the upper end of the rotating

shaft 44 oh1hBe of HHEGH 1 with M §IbIBY IR sHOwAN A 3Mig 013 @rRPVe extendi ng
in one direction, a novable portion

rubber sheet provided thereon.

Fig. 17 illustrates an example of a method for
providing a rubber sheet and a diamond lapping sheet
on the wire winding block shown in Fig. 11.

O 20 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 Fig. 17.

Fig. 19 is a front view of the state shown in Fig. 18.
25 Fig. 20 is a plan view of a slider holding jig setting
plate used in a processing apparatus according to an

embodiment of the invention.



62. novably contained in the groove of the fixed portion 61 and 20 fixed to
the lower end of the Y-direction swnging rotating shaft 45, a drlzeﬁlngg
screw 63 attached to a side of the fixed portion 61 for noving t Mtﬂﬂﬁa
portion 62 relative to the fixed portjpn 61 and a fixed screw 64 attached
to anot her side of the fixed portion for fixing the novable portion 62
to the fixed 25 portion 61. Wth the Y-direction swing wdth adjusting
menber 44, the novable portion 62 can be noved relative to the fixed 2 2
JAN 2008 26 5 pdigi dl 6is lysectminal wibw dakemaleargwh@s lanel 2 he novabl e
portion 62 can be fixed to the fixed portion 61 by fastening the fixing
screw 64. YWhenpnthge Yo@d) rection swinging notor 40 is driven with zero offset
between the rotating shaft 41 of the Y-direction 1o sw nging notor 40 and
the Y-directiongsw nghng. rotating shaft .4 shown. i n i 5.and 6, the
Y-direction sw Ragwn%?hg%a? hlﬁgvﬁa‘ﬁbéf %ﬂ%igﬁge\gﬂt & @‘gllsqeéﬁct]f%n SW ngi ng
rotating shaft 45 to only rotate and remain in the sanme position.
Ther ef or e, SEhtingsPlatendis6d nth W JPROEESEHRE YABRA@ iWh ACCeydg ng pl at e
15 is zero. Wien the Y-direction swinging notor 40 is driven with an offset
of a predeterannenhbpdimient gf ddecinvhariiarro between the rotating shaft 41
of the Y-direction swinging notor 40 and the Y-direction swi nging rotating
shaft 4p as shO\m%i. MR 80isFadseclical &ietn@akedi rHol ©theMitde V2 3t h
adj usting nenber 44 causes the Y-direction swinging rotating shaft 45 to
rotate eccenf ghc}ai Y olP the rotating shaft 41, which consequently causes
the Y-direction swnging plate 15 to swing. In this case, the swing wdth
of the Y-directign swinging plate 15.is 25 twicge the offseiﬁbe ween t he
ating shaft FiBand4tis ¥ REERRESHVEWAGIIPY At FRETIRLE (OUF 2 2 JAN
03 27 s The configuration and operation of the X-direction swing wdth
adj usti ng stider Epcassaddy AnpPraces®ng gfppasgatus according to

an embodiment of the invention.

15 Fig. 25 is a sectional view showing the
neighborhood of the slider during the processing performed
by the processing apparatus according to the embodiment of
the invention.

Fig. 26 is an enlarged illustration of the region C in Fig.

20 25.

Fig. 27 is a sectional view of a load applying portion in
Fig. 1 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.
25 Fig. 29 is a sectional view of a weight holder shown in

Fig. 28 with spiral grooves formed on the holes thereof.



direction swing wdth adjusting menber 44. In the present enbodinent, the
speed of rotation of the Y-direction swinging notor 40 is controZIZacy 2@3}
a range from10 O to 40 rpm and the speed of rotation of the X-directi

swi nging notor 50 is controlled WIthI,P7a range fromO to 30 rpm In the
present enbodi nent, the swing w dth the Y direction swinging plate 15 is
controlled within a range from0O 15 to 15 mm and the swng wdth of the
X-direction swinging plate 17 is controlled within a range fromO to 30 nm
As showm in Fi gHFig. t3® isahl spctibhahsvie® etoaidighdhienopbeatiodi bfcki on are
secured on the base portion 12 in positions on both sides of the X-Y table
I3 in the z,%ﬂg@lmgéj {drplpnzpq thereof . A guide 71 extending in the
Y—dlrectlon I'S ovi d on each o the raid portions 29. A slider hoIding
jig setting pla pravi bove the X-Y 1 The hol di ng
jig setting-pla ég7 %ésﬁ&?cglé’g’atei ‘Qlﬁgvs BhHE iﬁgﬁp ‘%)tf h;"g 80 for
holding a slider. The 2s s|ider holdlng setting plate 70 corresponds to the
posi tioni néo%i@\ﬁRﬁlYé)@gélBFt}qfhW Ki8vilce for processing a slider according to
the invention. The slider holding jig 80 corresponds to the 2 2 JAN 2p03
Za s slider hol #ag. 83X ¢s ci rsgctiontaievienw esitowimg Ehgagpewn tpon tofotlse 72 t o
engage the guides 71 are provided on the bottom surface of the slider

hol di ngp] i goéatdpﬂglﬂézﬁ(ﬁ-g& iR RiBe vicinity of both ends thereof in the

X-direction. A novéenent of the engagi ng portions 72 aI ong the guides 71
causes the slid ] e
Y-direction. Thgr%] é’dllg%%l tl%%aﬁgéltseg?%‘l}%g Bﬂegdz ocaéihghl n a
p05|t|ona -Ytable 13FWneg i's m)vedforvvardtothe extrenely
is ret b%tn&rtmm. B- above the X-Y table 13 by noving it
ckwar d fromthat state. 15 Fig. 9 illustrates a novenment of the slider

hol ding jig set fiigg 3¢ atse a7 sechranalpyéew7 Hlustiativg dedfirst stgpsiofi on t hat
corresponds to the rear end of the slider holding jig setting plate 70 when

the slider chalmfetingi gofetd i ngrqdedistng0 hiethert ettorirdihg bes kv d
extrenely (right side in Fig. 9) to regulate the 20 backward novenent of

the slider chohgdiitfeht brsdld iMEkmighe 70.

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

Fig. 36 is a sectional view illustrating a third step of

O 20 chamfering of the processing method according to the
embodiment of the invention.

Fig. 37 is a sectional view illustrating another method for
chamfering presented for comparison with the processing
method according to the embodiment of the invention.

25 Fig. 38 is a sectional view illustrating still another

method for chamfering presented for comparison with the



Fig I1Oillustrates a sensor for detecting the presence or absence héﬁ
slider holding jig setting plate 70 in the position above the X- g a3
As shown in Fig. 10, a sensor actuation piece 73 is provided at the forward
end of the 25 holding jig setting plaf In a position that corresponds
to the forward end of the slider hoId ]Ig setting plate 70 when the
slider holding jig setting plate 70 is located at the forward 2 2 JAN
2003 29 5 extremty, there is provided a slider holding jig setting plate
det ecti on gpeosessity f atetdridecacogrding ptesd¢hee exnbaliareet obf t khesensor
actuation piece 73 to detect the presence or absence of the slider holding
jig settingnpLAtien/0 in the position above the X-Y table 13. For exanple, a
transm ssion type 1o photo-sensor incorporating an anplifier is used as the

74. A nb b
Carried out untFe HE SPORERRRS N s trbis ol thi ShREE O BHcE e Misencor 74

detects that the slider holding jig setting ~5 plate ?0 has been retracted
from the pésskiflen adtrw air faflewysidgthereplawhich has deeacchamieaedt he sl i der
holding jig setting plate 70 has been thereafter |ocated in the position
above the Xc¥ordhig téd3helinethodpsisewnsin FigeB7amt 38he slider holding jig
setting plate 70 fromthe position above the X-Y table 13 20 tenporarily

each tijge one cmgez@f iIPh96RTES Hh lexa®dpld 8¢ tHgt sﬁapelépﬁhreaé@%nent of a
di anond | appi ng sheet to be described later. As shown in Fig. |, a slider

hol ding ji [SNe) t e jig

setting pl %Qﬁ‘égf %é%gg'?g??z‘aﬁhf%g %[#1 Ihqgg 1111 S% eg‘gé}‘?‘g‘%éig‘?s nount ed

7 f?%%h%ﬁ&r&?ﬁ% AR g Ok SO ”?ém%ﬁéﬁn”‘éhi SAN 203 30 5
i ght receiving portion provided in positions opposite to each other with

slider hol di ng jFig. 80l iihtustpatesd a Isdideye hedding |jig t aecqndings $6 ngmappar at us
10 of the present
embodiment of the invention wherein a lateral wall of the slider
15 holding jig and a lapping surface of a diamond lap'ping 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.
O 20 Fig. 43 illustrates an example of the shape of the edge
after the third step of chamfering in the case shown in Fig. 41.
Fig. 44 illustrates a slider holding jig according to an
embodiment of the invention wherein a lateral wall of the slider

holding jig and a lapping surface of a diamond lapping sheet

25 define an angle of 75°.



embodi nent, the position of the X-Y table 13 is returned to the origin of
swi nging after the absence of the slider holding jig 80 10 is conZinm@gpos
the slider holding jig detection sensor 75. The processing apparatus |

the present enbodi nment is further equ;]Spped with a | oad applying portion 100
for applying a downward |load to a slider held by the slider holding jig 80,
capabl e of adjusting the magni tude of the applied |oad. 15 The | oad

appl ying portion 100 corresponds to the | oad applying neans (device)

accordi ig t o t h&ignvientillostratesoahi guamplen obfthenshagad cdpghyedgeporti on
100 will be described in detail later. A configuration of the wire w nding
bl ock 30 Walfterneie t&c‘éﬁﬁﬁs'téﬁ%ﬂ%h_ﬁrﬂf@?ﬁ{%fiﬁetﬁé) caisgSshéwr hhomigh 15. Fig.
1 is a 20 side view of the wire winding block 30. Fig. 12 is a front view
of the w re wi ndi ng block 30. Fig. 13 is a perspective view show ng an

el astic nmenbér used in the wire winding block 30. Fig. 14 is a perspective
vi ew showi ng a transforq ng nenber used for fhe wiye windipng block 30. 2s
As shown in Fi gi’“.rla penillupsratesean; FERmRIG ﬂ{; tBeoshans phihs REEK mai n
body 31. The block main body 31 is forned with a rectangul ar recess 31 a
whi ch i s opéterothe hbindoptepm of sbamiering in3xn03se showhanelbig. 4the recess
3la is adapted to contain a rectangular el astic nenber 32 as shown in Fig.

13 or aotransfomgngEgbar péespectivd Wiewn shiotvinlg? anFefka@xpléplof, at he
elastic nmenber 32 is fornmed of silicon rubber. The top surface of the

el astic m%ﬁgi%%?rdtﬁoﬂ lo'fs.i]sl’i’ﬁ% the top surface of the block main body 31
edint

when contain e recess a. On the top surface of the transformng
menber 33, there.is,forned a plyrality of projectio 33a exiending in a
@My ection per peﬁdg'cﬁ%a?gﬁmgca}libh&imétﬁaﬁﬁg %h%@lq‘gi‘){f?‘ﬂ%}%’éﬁsf orm ng
menber 33. Each of the projections 33a has a rectangul ar 15 secti onal
conf i gur at Poliden pceesding toithe related 8¢ki ng nenber 33 is forned of
stainless steel. The top surface of the projections 33a is flush with the

top surface of g HWDdik ami enlzaged3illubtatidre dff anségiom @ inether 33 is
contained in the recess 3la. 20 Awire 34 is wound in a plurality of turns

ar ound 1§ he i@ty Off 64p¢€6MERI10bot8n8! @HlicARBhAvEOB¥eRlcRARIRFEANT  he
el astic nenber 32 or transform ng nenber 33 in the recess 31 a thereof. The

ends of thﬁc%kcgir%d'tgrtﬁesﬁ%;ﬂﬁgg %lg ﬁrﬂeirplﬁ“?%][% in body 31 with wire | ocking

screws 35 1'n crnty ends he bl ock main body 31 in the

| ongi tudi nal dircectLqan,thereof. Wen the. transf.orm er 33 is
contai ned (n ¢ hEBeBOolluRtEates ammOds of e liaHoB01 BEIART . on

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT
O 20 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
processing apparatus according to an embodiment of the
invention. Fig 2 is a right side view of the apparatus shown in

25 Fig. 1. Fig. 3 is an enlarged front view of the apparatus in Fig.
1 showing the neighborhood of an X-Y table. Fig. 4 is a right

side view of the region shown in Fig. 3. A processing



2.2 JAN 2003 32 5 the upper surface of the wire w nding bl ock 30#2 Ixﬁaﬁed
above the projection 33a of the transform ng nenber 33. Hol es 36 rJ 003
inserting the |locking screws are forned in the vicinity of both ends of the
bloock main body 31 in the longitudin direction thereof. As shown in Figs.
3 and 4, the to wire w nding bl ocks are secured to the plate 18 with

| ocking screws 37 inserted through the holes 36 for the | ocking screws.

Fig. I5is a perspective view showing a wire wi nding block 30 and a rubber

sheet amd apgazaons [1@ppcwprelirgt tpt okedpdesert eembodiment his vane w ndi ng
block 30 illustrated i5 in Fig. 15 contains the transform ng menber 33 in

t he recessaﬁéagatué *}%r%@?ipg%ﬂ Qs ol slidRr&loAhamm B MIRE esgemay

alternative e contain the recess 3la. A rubber sheet I's provided

on the wirg,w ndin | oc 0, and_a,di ngd | appi.ng sheet. 39 j. rovi ded on
t he rubber’i‘glffe‘l?tr‘%%‘fl Ifiﬂ“lé’? lg?éﬁpf”él,l f%g?rfj?ot%f eg'r?gBPpeSé)fi e ?idaﬁgd of
silicon rubber. The dianpnd | apping sheet 39 corresponds to the | apping
nmember accuseni®rta thir filay snageatickeade processing apparatus 10 according
to the present enbodinent, a plate 90 is used instead of the wire w nding
25 bl ocks 30 defthediprgcessire ppparstis F0 kRasnpine apgpergiist enfthi s f or med
of stainless steel. Wen the plate 90 is used, the plate 90 is provided on

the plage $Bdyt 1e.r WiDIperbeRin Pard 232sZpPNdé03n3ené RbAYiged on the
pl ate 90; and“the di anond | appi ng sheet 39 as shown in Fig. 15 is provided

on the rub ri:pt b i | r ence to

Figs. 17 tgkﬁéﬂe;cﬁe% bgaﬁseaﬁogglg’?r]pllg % rﬁngnée#%&;gm gﬁeﬁgﬁﬁ‘é\%‘ﬁk& trﬁéﬁé ubber

sheet 38 apd di anond. | appi ng sheet 39 the wire to windin | ocks 30. As
own in FBQ.dylg,l-a&lBFﬁ?éPi rpvided; ar ﬁ%&aﬁbe Hﬁo»ﬁ@%t%éq&rge% ed on the

@ate 18. The rubber sheet 38 is provided such that it covers all of the

Wi re w ndi ognblzkma@d |in t an ekalipéetiehothée nhbirigonital dimactidre di anond

| appi ng sheet 39 is provided on the rubber sheet 38, the 15 dianond | appi ng

sheet 39 i gndidatbdp/BEeth®nafrdv et Ghiggr puren@apery Hiretiohhi(éhéi me, an

edge of the dianond I'appi ng sheet
15 horizontal direction indicated by the arrow in Fig. 2) on the
base portion 12. The X-Y table 13 corresponds to the moving
means (device) according to the invention.
The X-Y table 13 has a fixed plate 14 fixed to the base

portion a Y-direction swinging plate 15 provided on the fixed

20 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.
As shown in Fig. 3, guides 19 with a bearing extending in
the Y-direction are provided at both ends of the top surface of
25 the fixed plate 14 in the X-direction. Engaging portions 20
extending in the Y-direction in movable engagement with the

guides 19 provided on the fixed plate 14 are provided on both



39 nust slightly protrude froman edge of the ground paper 91. Next he
part of the di anond | appi ng sheet 39 protruding fromthe edge of éh% *tﬁ-bl'i'r{iﬁl'i
paper 91 is aligned with an edge of 20 the region of the rubber sheet 38
where the di anond | apping 9 sheet 39ré1ts to be provided, and the dianond

| appi ng sheet 39 is then stretched o he rubber sheet 38 as the ground
paper 91 is pulled in the direction indicated by the arrow 92 with said

part held by a hand. 25 Fig. 18 is a plan view showi ng a state wherein the
di anonds| appidsgoftitetb@foimsubfrre of the helrectibheswirigiag plaet138, and

Fig. 19 is a front view of the sane state. As 2 2 JAN 2003 34 5 shown in

Fig. 18, the tNeOREqHREH PATE YSdirecRion R¥viRgesePlatdBigBAbyéd provi ded
with ten wire winding blocks 30 in total formng an array of five blocks in

the X-diregti [ | direatlion lndica . t w_i ig. 18) by
two bl ocks%iIl n&ﬁng] a;%&g%@i%ﬁebvgﬁi caée{%h%egﬁ ?%ﬁylls‘nglécg{o;v% g;ll&tlge arrow in
Fig. 18). The wires 34 are arr}g&gg’i@i n_the X-direction. The slider holding
jig settinghpigiidespl@ian thef1 t& ilfed with reference to Figs. 20

t hrough 23. Two types of slider holding jig setting plates 70 are prepared
for the processiAsgshowar it ligld, guidhs 2l edithta bebothgrentendingiemei naf t er,

a slider holding jig setting plate of a first type is represented by a

referenge RHEDLIdiIFE sioANEré pYovieed Rl 8619 drids 8?%@%&@@&%@6 ot second
type is represented by a reference nunber 70B. The reference nunber 70

represents t t t e . Lder h LOg: 11 AN ates 70A
and 70B. 289% 3’.18&% .“3" aﬂgl téﬁgvis%%‘%?&t‘%’g'fi %ﬂ%g‘p‘ieé g@gﬁ%@? %%I ding jig
settin late 70A, and_ Fi 21 is a.sectional view.taken al.qn e line

o1 " E e nginiedn dhs K- ARTetEREh IR SEeIERS EthDre RN T g Sort i ng
pl’ate 70A has a main body 70a in the formof a plate provided above the
di anond | apppvideshecan Gee laket héuare oprexidedg ovhdothmendmeofnthe body 70a
is formed with ten holes 76A through which the slider holding jig 80 is
inserted. Dottdmnshofae 66Ahey X-directitat swirggingspldtenalZ in'the ¥-2 J A N

2
o 15 direction. The X-direction swinging plate 17 is moved in the X-
direction when the engaging portions 22 move along the guides
21 on the plate.
A plurality of wire winding blocks 30 are secured on the
plate 18. The wire winding blocks 30 correspond to the
O 20 transforming device or auxiliary device for processing a slider
according to the invention. A configuration of the wire winding
blocks 30 will be described later in detail.
As shown in Fig. 3, a Y-direction swinging motor 40 is
provided in the apparatus main body 11. A disc 42 is attached
25 to a rotating shaft 41 of the Y-direction swinging motor 40 in

the apparatus main body 11. A swing origin sensor 43 is

provided in the apparatus main body 11 such that it



35 s relationship with each other simlar to that of the ten wire_ w ndin

bl ocks 30 shown in Fig. 18 As shown in Fig. 21, the holes 76A ar & AtJAN %003
predeterm ned angle to the vertical. Therefore, the holes 76A pos
holding jig 80 such that a sligler is in contact with the di anond

| appi ng sheet 39 1o with a surface of"the slider to face a nediuminclined
relative to the | apping surface of the dianond | appi ng sheet 39. The hol es

76A correspond to the positioning portion according to the invention. Fig.

22 is aspl aandveiwhes the discohd. tRqeesampledea Haledisngrovidadyiseati ng pl ate
70B, and Fig. 23 is as sectional view taken along the Iine 23-23

sl i der

22. As sho

wretbtdhinfited 16b466n éhehéldider4a MoAAHNg trafshfibbidid tPpe

ition the

in Fig.
te 70B

has' a main body 70b in the formof a plate provided above the di anond

| appi ng sh
20 with te

BotB 2t hALP hohABbARLhRDah \Eniifer T UR M OAA L0

The ten hol es .,76B are provided in a positional relationship with
simlar toOfHdP ¥¥MNe ten wire winding bl ocks shown in Fig. 18. As shown

in Fig ;

23, the holes 76B extend in the vertical direction. Ther

s forned
i nserted.
each ot her

efore, the

hol es 2s 768.pdsi tthi® chses|thierswingli agiging sgnsouckH ndetesgts| ther is in

contact with the dianond | apping sheet 39 with a surface of

2ZJHIV

2U03 3605 positibhdst the Hole ofahedistdntpdesédtchnvorifin b d swdhgg surface
of the dianond | apping sheet 39. Both of the main bodies 70a and 70b of the

sl i der

of screw holes 7

hol

h el YU F8E LRI Pl ates 70A and 70B are formed with a p
g tﬁroulg&gwm ch screws are inserted 1o to secure

lurality
the pl ates

70A and 70B to t,he engaqi n rt,ons_72 shown in Ei and 2. .Both of the
@y bodi s Toa e AT e AR 4B a8 RoPHINE M oPREYidisBERaRedST0A and

- are formed .t wth screw holes 78 through which screws are ins

nmount the §PHgdednhtn diheg ynrerdenee of othe dipdating shaft 4 Heelc thet Yo
be made with reference to Fig. 24 on an exanple of a slider processed by
t he pr ocesslirgrtamppaveingingOmaftor O phesagh aribddrextindn shhimg widshr at ed
150 is used in athin filmmgnetic head. It has rail port

surfaces ap@jhstib@cmemmbedi44ninad IpdMELINNRISHES 888A)the top surface

sl i der

20

25

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 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 is rotated by a rotation of the Y-direction swinging

motor 40, and a movement of the cam 46 along the guide 47

erted to
n wll now

i ons whose



20-and the rail portions are fornmed such that outer |ateral malli if Ahe
rail portions are |ocated inside |ateral walls of the slider 150« u} MéWD3
the slider 150 is a negative pressure slider having two rail portions 153
whose surfaces are to face a 2s nedi The rail portions 153 are forned
such that outer lateral walls |54 of e rail portions 153 are |ocated

i nsi de 2 2J Av 2003 37 s lateral walls 152 of the slider 150 or cut
portions of a bar with a predeterm ned distance therebetween. Referring to
Fig. 245 asighggetlse guideen7]66latept @sendsYtdieedtivacsinangitig gilaté! ow during
the operation. The surface of the slider 150 on the side thereof where air
flows in 55l ReeyNaldElide! Fhehdd Boriioh 1oy el fiafe fapeyLE", and

the surface on the side thereof ere a 'ows “Out” 1s-hereindfter referred
to as "outfl.ow side end.fac R'.. The "] at er al | s" are the,surfaces

i oy aret et il SvaReinE Hiate 1 APCeplasrl6 arttorted With dbolhy un ch
cross the inflow side end face LE, ~s outflow side end face TR and the

surf aces t thfemghawhighuthe| ¥-durections swingingi notading i skalindSf ase LE,
outfl ow side end face TR, surfaces to face a nediumand lateral walls are

per pendi culingettedeach other. In the slider 150 showmn in Fig. 24, the outer
,laterals 154 of the rail portions 153 are the two 20 |lateral walls closest

to the,gkider '?\frFrX‘ldﬂ@Hi%nl%ig‘{%feigetrﬂ&dratﬁ as WHovided tiehe!

portions 153. R negative pressur rating porti inthe formof a

recess is defined between, the r.ai,k Lons,153. ,The width.of the rail

bortions | EPRAGERES THRoPRRNcH Dos A HisE S 58 i dia tiieting air

outflow side thereof. The width is largest at the air inflow side, nedium
the air shadt Sdwokithe Yndiregpneswingingnmatar 20dn; theeappgratis 2 2 JAN
03 38 s In the vicinity of the ends of the rail portions 153 on the air

i nfl ow si deaherbaty lher A iswipgoerign sepsor (i tisopsovidledMinsehéei ght
decreases toward those ends. At the end of the

apparatus main body 11 such that it sandwiches the disc 52.
15 For example, a hole is provided in a predetermined location of
the disc 52, and a transmission type photo-sensor
incorporating an amplifier is used as the swing origin sensor
53. In this case, the swing origin sensor 53 detects the

position of the hole of the disc 52 to detect an origin of a swing

20 in the X-direction.

o

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

25 X-Y table 13 constant when processing is started. This

eliminates any variation of results of processing.



slider 150 on the air outflow side thereof, there is forned a nagneti c head
el emrent 157 and a term nal 158 connected to the magnetic head el 2&93 I?&
The height of the rail portions 153 (the depth of the negative pf S Ne 03

geherating portion I55) of such a sliqger 150 is on the order of several Nm
(e.g., 0.5 to 5 Nm. The distance between the lateral walls 152 of the
slider .- 150 and the outer lateral walls 154 of the rail portions 153 is

15 on the order of several tens ~m(e.g., 10 to 60 Nm. A major part
i ndi cat #8d by a Aefreteting msheftr5356er i swingl indethel X-dihestionnif4 i s
formed of, for exanple, a al um num oxide and titanium carbide (A 1203 '

TiC)) and aoBplédofo ithe &PPer BAUCATathdYoRatifkesRAFE FWBTEthd IRb is forned
of 20 alum na (Al2a) so as to surround the magnetic head el enent 157 and

termnal 1 er i hj t wee i re wWndi | ocks.: and the
slider 1505\?\{%@%%w @éﬁgrﬁég?w‘g@hqpépg‘ gncaen\tl\%(nglhjg}grgﬁ %‘?\’H% 6. Fig. 25
illustrates the nej ghborhood of the.slider 150 25 under progcessing. Fig. 26
is an enl awéﬁﬂﬁwﬁfngr@%‘a% Tinpapesition %’ngﬁﬁr ah3RE P exanpl e
wherein wire w ndi ng bl ocks 2 Z JAN ~pp3 39 5 30 containing the

transf or m surfasthef 38 ibasehportiomsd 2314The Xhdirbttion swiingbwigtl8l are
used. Fig. 25 shows only the transform ng nenber 33 and wire 34 of such a

wire windi aajhkaels glbmber SWPWE dapdble- of26ffsettihgrtdle fotaRingIshégt fixing
portions 80a are provided at the lTower end of the slider holding jig 80,

and a slider )€y zessed.: | s ec.qﬁp f. hq.sl ] fixing
portions 8&'} %’?qr#eegrzgﬁégé&ggﬁ gggﬁ%ln}eqﬁéﬁ% tnsgg) et%crg]gﬁ‘%p‘):lrtgﬁ ded on the
proj ections 33a,of the .transforpin nber, 33 s provided in _positions 15
@r res pondFdeng%GQF??laﬂsgﬁﬁ&r g]:’t %@?‘Fﬁﬁ’%‘i’%uﬁ* pgeng %5% °§$S€tsepar at ed.
shown in Fig. 26, the positions where the individual sliders 150 are
separat ed & eapbS6t hening & beepngiin@ttached do thryawpesicndiohite by t he
surfaces to face a nediumof the rail portions 153 of the sliders 150 fi xed

to 20 the ¥-ditectivn dwigging Bétatitig tdhsafol5®r Aagaidde SMlekteh8ingf the s
rail portions and positions corresponding to second edges 162 defined by

the | ayeralnvald ¥-dkedion *‘!%rséhﬁﬁh%[ 1he eath B isUpfnsaedlsa tivard a

recordi ng medi um (magnetic disC) of the sliders 150 perpendicul ar thereto.

Ther o7 of ¢, PfohUB0ElacnaP tn S 3 Aflof SURNA,P BPA 01 1SR eRORE oVl ded on

the wire 34 are transtornmed such corfresponding to the

first edges 161 and second .edge 2 otrude toward the first "2 2 ~Aw
ubgs © gerotat:llng sq'lai% é) P of t ge ?(—gl?rec%ron sv%ngtmg motor %0 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

O 20 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 formed with a hole

through which the X-direction swinging rotating shaft 55 is

25 inserted.
A configuration and operation of the Y-direction swing

width adjusting member 44 will now be described with



40 5 edges 161 and second edges 162. As a result, the dianond | apping sheet
39 are put into contact with at |east the first edges 161 and secog%%gﬂﬁfi
162. The above-described action simlarly occurs in a case wherein“t 003
el-astic nenber 32 is contained in th g ecess 3 1 a of the block main body
31. Wen the transform ng nmenber 33 i contained in the recess 3la of the
bl ock nmenber 31, the wire 34 can be noved nore easily than in the case
where the recess 3la contains the elastic menber 32. Therefore, when the

t r ansf os m neferenertaBFigs. bstroasgh (& rBighBriscanfrantedewsof theh¥- r ecess

3la, even if there is sone shift of the position where the sliders 150 are
fixed to tQeredtisier shhgli Wit GdUstidle Mehebed 4P VKkelrO vldeh t H100S
corresponding to the separating position between the individual sliders 150

because the s ubher, shee i d i J: y the wire
34 20 prot p(}'gg?ibqﬁtﬁqeﬁﬁlg%ﬁfgﬁﬂp%?%%&%,!l?,cﬁﬁf eiysv'\ggl%tctt%% %’g}dﬁglﬂq al sliders
150. As a result, the dianond | .appi.ng sheet 39 even|y c§{1tfacé§ two
adj oi ni ng Eetesr 40 2nd W Y dirgson, SPARS RS FAt&HITR $1alth8OsE$ ders 150.
The magnetic head el enent 157 is forned on the end of 25 the slider 150 at
t he air oukétamwasddFig.nérisof. sitleevigwrad, thranembearf shhwrsindgig $50 at t he
air outflow side is preferably processed to a | ess degree even when

chanf engd. Fig 27 3sJANréA@Jiéww of When YLl érectivis fstwitigh ovideibedjusting used as
t he menber contained in the recess 3la of the block main body 31, since the

' 34 i dgab oty . ' mber 33
and the ruBNAPUEToAR Jafexl 1BeP BSEE pOR el AR, b P AICH O Che
oyrher 33 AN8 CRUF R iR S RIRBRESRARY tith SRy o ShBI I aPaneITg

‘projections 33a.. As a result, the dianmond | apping sheet 39 contacts the

sliders 15@otatingsshafl 45 Buch pragjassninede aparityagreiatengthanj ecti ons
33a. It is therefore possible 15 to suppress the degree of chanfering of
edges of thers) afddrFiEd@ bw at Sieleaviewd of thevmgintleeit Bhoeaf in Wigl .t he wi dt h

and height of the projections 33a of the
15 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 groove extending in one direction, a movable portion

62 movably contained in the groove of the fixed portion 61 and

20 fixed to the lower end of the Y-direction swinging rotating shaft

o

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 fixed screw 64 attached to another side of the
fixed portion 61 for fixing the movable portion 62 to the fixed

25 portion 61.
With the Y-direction swing width adjusting member 44,

the movable portion 62 can be moved relative to the fixed



transform ng nmenber 33s are appropriately set in accordance with the

di stance d between the adjoining sliders 150 fixed to 20 the slide ZhghANi 03
jig 80 (hereinafter referred to as "separation width") and the like, the

wi dth of the projections 33a is pref 6ably set within the range from 0. 05
to 0.20 nm and the height of the prgections 33a is preferably set within
the range fromO0.10 to 0.50 mm The separation width d, the width of the 2s
proj ections 33a and the height of the sane in this case are exenplary

val ues »f po2tiom 60. by notatmlg 0thd0 drivingesprewi 631 gnd tlre 2nomable003 42 5
For exanple, the wire 34 is forned of synthetic fiber such as Nylon (trade
nane), stapbkrfioh 6Recin Aulfied {d Kee fiNEd Eo’frﬁénoeueby dhsreriag e the wire
34 is appropriately set in accordance with the separation width d, it is
preferably&%{11 vgictr WG he range from0.03 to 0.20 mmin the present to
enbodi nent . 8 SSGt&r di ameter of the wire 34 is an exenpl ary val ue of 0.09
mmin this case,_Wile t ~ubber sheet 38 preferghly has hardness in the
range from 30 t&/len &le %“%F%‘?@?%b?‘yl%%‘%g?oﬁq{e%@r 2t ERVEReWiitbunt  of

| apping. In this case, the hardness of the rubber ~s sheet 38 is an

exenpl ary setaeoffsetshetween Hhek motating shaft tbbeof sheelY-88ractiqn ef erabl y
inthe range from0.10 to 0.30 nm In this case, the thickness of the

rubber jghegiwinging motex amphady tivé elirdction Switigihe revadifiyg shafbe di anond
| appi ng sheet 39 is provided 20 by formng a layer of a lapping material on

a flexiblegkl | £xi fee | 3Sef of: exar ; yet hyl ene
t er eght hal gﬁse.a (Sé?’)%vﬁligir( Igi?gfrp* ejml%lhg’ Iogﬂﬁ(ri{ g‘r%&?‘é%p%ﬁg@ e?%%l is
formed by applyi.n articles, of dianmnd.on.the.flexible fil long with a
Dyncer andHJuSHPE Biember 44 cauiseit s APdirestion Syingige rtating” of { ne
di'anond particles_is an exenplary value of, 0.25 Nm The thickness of the
flexible fehaft 3Prte eprby yratate handafgmaimpinp the cawe PesSitiaNekness 0 Nm

2 2 JAN 2003 43
Therefore, the resulting swing width of the Y-direction

15 swinging plate 15 is zero.

When the Y-direction swinging motor 40 is driven with
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

O 20 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

25 twice the offset between the rotating shaft 41 and the Y-

direction swinging rotating shaft 45.



5.o0f the flexible filmmeans a case where the di anond | appi ng sheet 39 i's
formed of dianond particles and a binder using no flexible film dlﬁhtm%%
t hi ckness of the flexible filmis an exenplary value of 4 Nmor 2 Nm

swing width of the X-Y table 13 in t Y-direction is 1o preferably greater
than the swing width in the X-directi'on. Wen the separation wdth d and

the outer dianmeter of the wire 34 are respectively set at 0.2 nmand 0. 09
nm as descri bed above, the swing width in the X-direction is preferably in

t he range from Thieocénfiguration hndseparatiodt ¢f the D§-dinectyodi swimgon i s
preferably in the range from0.05 to 0.15 nm |-lere, the swing width in

the X- andwYdeh' 28justifgahRBNEFTBArdre/ #heeSaffe As¥hasd &F @8e M
respectlvely In the proceSS| ng apparatus 10 of the present enbodi nent, a

plurality 20 on the plate 18.

Al ternati vg re\%téoﬁewggg‘g aa{’g?ﬁiugg%%e@egfrﬁ# g%gf orm ng menber may be
secured on the e 18 and a provi ded on the el stlc menber or
transformng me SVPFRSERE ﬁ%eglmﬁﬁﬁeéh%%%? Pl et Msthg the plate
8. I'n such a configuration, however, the tension of the 25 wire can be
unst abl e aNddmmlezsssngngmgnmegorcaﬁ lbecmgélqdewwmnreda@g@ frony 2 SAN
2003 44 s According to the present enbodi nent, the tension of the wire 34
i's norggst gblte Yoarpm, t&nedaﬂ@aesﬁee@rbbeebtamfd @ aheoX-défstition only a
short part of the wire 34 is located on the top surface of each wire

wi ndi ng bl Q%néﬁmr%m%td%%% EWQQIWRV&H% Waﬁgéﬁhﬁanapp sy bl e to

i nprove proces accuracy. A configuration o ying portion
100 will now be described with reference to Figs. 27 and 28. Fig. 27 is
@Ctl onal VPBW of the Ioad applying portion |00 taken fromthe front side

ereof. Fig. 28 is a sectional view of the |oad ~s pIy|n portion |00
taken from a si e threrrussenisesthpdiment,htbe SWiRg cwi 1th]é’l e ¥ppl yi ng
portion 100 has a weight holding plate 110 at a first stage, two frames |
11 forned ditectinn Isstievgihgvplialte B®dsrcmhteollbdewiwtiighs ramigd fromiGit e 110,
two wei ght holding plates 120 at a second stage secured on the

15 to 15 mm, and the swing width of the X-direction swinging
plate 17 is controlled within a range from O to 30 mm.

As shown in Fig 1, two rail portions 29 extending in the

Y-direetion are secured on the base portion 12 in positions on

both sides of the X-Y table 13 in the horizontal direction

20 thereof. A guide 71 extending in the Y-direction is provided on

o

each of the raid portions 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
25 slider holding setting plate 70 corresponds to the positioning
device or auxiliary device for processing a slider according to

the invention. The slider holding jig 80 corresponds to the



20 respective frames 111, two frames 121 forned only by lateral walls
secured on the respective weight holding plates 120, two wei ght hQIZJiM 2003
plates 130 at a third stage secured on the respective franes 121 and two
covers 131 having lateral and upperw?érfaces secured on the respective

wei ght hol ding plates 2s 130. The t each frames 111, weight hol di ng

pl ates 120, frames 121, weight holding plates 130 and covers 131 are
arranged in a front-and-rear direction. 2 2 JAN ~pO~ 45 s The wei ght

hol di ngs pl alidet IKplderfaccdingt to the inveaticl.2Engeiging sporttamn iR ar

sectional configuration. The holes 112 are arranged in a positional

rel ati onship etighideathé @iifas Pf drieeptovided a tife Potidwd shirfiRle bplIding jig
setting plate shown 1 n Fig. 20 or 22. The wei ght holding plates 120 and

| 30 1 i yeli\. aed. wi I . [

conf ?(r;]ﬁr a?F%??Sg’i&%ﬁhg“eﬁgfégrlﬁf%f%gbﬁ??%n’is@(%cr)lr ?ggp{c’)ﬁ ngvk)gq&eehgﬁgg 112
of the wei ght haql di ng pl aée 13&0. A wei ght holder 140 [s nounted in each of
the hol es gads theregldn ghe Rdiestone Rengremesttaet $he4Bngasng ned with

three holes 141 having a is circular sectional configuration extending in
t he verti cpbrdpnec?Roalomghdheegyidesiol Hicagissisathe slider lrddimgl jig80 and t he
wei ght hol ders 140 correspond to the wei ght holding portion according to

the i nyent sefting lplage Wb dbt mokk3natite Woditexdidw, €BRB €lidéhaoddirght 20
hol ders 140 at the first stage. The weight 113 is constituted by a shaft

nmenber | 14;;] t 0 : It 115 in
the form o ExEOmarE TR RANSE G 2pU AR BE e PB4 7,
secured to,the upper.end of .the shaf nber. 114.. The,l.ower, _en ace of the
Gnatt o5 mhBoRBeR TS SpRed BEwATAtn TRENHGGRAlY AA RO URGEd amet or
nber | 15 is fornmed with a recess having a circular section which is open
on the | owéiorandheadqeosikigreofboynd thee mﬁgetal@m 132by JmQvi0g 46 s of the
shaft menber 114 is inserted in the recess. The |arge dianmeter nenber 115
i s screwedbaoktmrdsfrohh tieatistatd.14. The wei ghts 113 thus forned by the
shaft nmenber 114 and | arge
15 Fig. 9 illustrates a movement 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 holding jig setting plate 70 is located
at the backward extremely (right side in Fig. 9) to regulate the
,) 20 backward movement of the slider holding jig setting plate 70.
Fig 10 illustrates a sensor for detecting the presence or
absence of the slider holding jig setting plate 70 in the position
above the X-Y table 13. As shown in Fig. 10, a sensor
actuation piece 73 is provided at the forward end of the
25 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



di-anet er menber 115 correspond to the bl ocks having a predeterm ned wei ght
according to the invention. The bl ock may have any wei ght. That imztpg

wei ght may be varied appropriately depending on the purpose and t I Q_2003
For exanple, the weight is 25 g in t% present enbodi nent. The part of the
shaft nenber 114 of the weight 113 at the first stage protruding fromthe

| oner end face of the large dianeter 15 nenber 115 constitutes a shaft
portion 113a, and the part |ocated above the shaft portion 113a constitutes
a | ar ges di axttemityorthene is Jrovided ed osléden hwldenghiig heatding pdatéiol ds the
wei ght 113 by allow ng the shaft portion 113a of the weight 113 to pass

t her et hr ouglt@dodi Sehkoni ™ folhedetRid@ingithieepResence L @bdeditel48b to pass
t heret hrough. Three weights 123 are nounted to each of the wei ght hol ders
140 at the o a j 1 [ it d a menber
124 in thetggr %%glfs %gn%gitg%g%%eg% ’,?§alt§I %éétmﬂ%%rpg%%&é%e%d to the
m ddl e of the shaft nmber, 2 4 and one.or re ad adj usting bl ocks 126
attached t & é"eﬁ‘&FtOfo;ﬁ? ﬁi‘%iﬂ%&ﬁﬁﬂé& ngﬁnﬁi @%@F %t(ﬁé‘ﬂ PPl menber
125. The lower end face of the shaft nmenber 124 is in a ~ 2 ~Nn 2003 47 5
spherical eboviegthet Xo¥. tabde olBerFdr agramples a hoansaigsiewnbepe 125 is
greater than the outer dianeter of the shaft nenber 124. The outer di aneter
of the ipoaghrtbusénser bheeiortating are@mplifiert e usetieas dhweeasopf t he

fl ange nenber 125. Each of the |load adjusting blocks 126 is forned with a
hol e through which the shaft menber 124 can be inserted. By inserting the
shaft nenber "124 into the hole, the plurality of |oad adjusting bl ocks 126
can be stacked qn the.fl an menber 125. In this case, up to four |oad

@5 usting bl ockACPasdung todhe Bresent FRibadimet RERGESARE CARDGhat ¢ menber
124 and fl ange nmenber 125 of the weight 123 at the_ second stage corresponds
to the bl obe reasried a optedant nithed ﬁ%@@hth‘a’fﬁiﬁgdiﬂ@ S6tHRE il%%%ti on, and
the weight of the sanme is, for exanple, 25 g. Each of the load adjusting

bl ocks | 26 delttectionr sespond®t tdetebts 2hab| thek shigheirnjoldipigejigt settimgd wei ght
according to the invention and, for exanple, it weighs 25 g. Therefore, by

changi g t atiMehad Bdeh reethcedusidmotid Qsdeitibb abdve the X-Y
table 13 and it is detected that the slider holding jig setting
plate 70 has been thereafter located in the position above the
X-Y table 13. The purpose is to retract the slider holding jig
setting plate 70 from the position above the X-Y table 13

O 20 temporarily each time one cycle of processing is carried out to
allow replacement of a diamond lapping sheet to be described
later.

As shown in Fig. 1, a slider holding jig detection sensor

75 is provided on the slider holding jig setting plate 70 to

25 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 light emitting portion and



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 or 2s decrenent. The uppernost | oad

adj usting bl ock 126 of the weight 123 at the second stage is | ockedl WJAN 2303
screw in a constant 2 Z JAN 2p03 45%05 position relative to the shaft

menber 124, i.e., the position of the uppernost block 126 in the case that
four | oad adjusting blocks 126 are stacked, regardl ess of the nunber of the

| oad adj usting blocks 126. The reason is that it is necessary to urge the
wei ght 333 aalighheeckividgspagtonpprovidedtin positipperoppesitede eag¢hist i ng

bl ock 126. The part of the shaft nmenber 124 of the weight 123 at the second

stage prot bYHeRWwithsTidéehbfdiig ABB 0 aaeerPfodddethéagwremer 125
constitutes a shaft portion 123a, and the part |ocated above the shaft

portion 123a co tihé %es?ﬁ%é@g§ﬁﬁ35ﬁgbag§{‘g$| p%ti8phé&§£éﬁ%§5ﬁ ore, the

wei ght hol der 1 S wel g oW ng portion 123a
of the weight 123 to pass therethr h isallow ng the | arge di aneter
portion toeH&E‘ééFﬁéF‘ét ai’%mltl?ﬁr %l@%ﬁ?dmf{slérlé ’fﬁ%&‘ﬁpéé totRech of the
wei ght 2o holders 140 at the third stage. The weight 133 is constituted by
a shaft newiginl gisminging faften the abseneegef the ailider, haldingnjjg $@nber 135

screwed to the mddle of the shaft nenber 134 and one or nore | oad

adj ustiing é cokSirhdéd By akbadider Rollihk jiF detectibal sem®mb®6. 134 hi gher than
the flange nenber 25 135. The | ower end face of the shaft nmenber 134 is in

aroater than na RuPLRbfsink EpRer At RIT R brbSent A ERARRERE TS
%’E)e”bﬁfn cr 3 alGHPT oA PR T b oldad G8PPABR ottt | 300 d8Fusting
t‘ocks 136 is formed with a hole_through which the shaft nenber 134 can be
i nserted. BPRlying & dgwirwarhipad tenpslidezsheldt bytthe sbider holdingural ity of
jig 80, capable of adjusting the magnitude of the applied load.
15 The load applying portion 100 corresponds to the load applying
means (device) according to the invention. A configuration of
the load applying portion 100 will be described in detail later.
A configuration of the wire winding block 30 will now be
described with reference to Figs. 11 through 15. Fig. 11 is a
O 20 side view of the wire winding block 30. Fig. 12 is a front view
of the wire winding block 30. Fig. 13 is a perspective view
showing an elastic member used in the wire winding block 30.
Fig. 14 is a perspective view showing a transforming member
used for the wire winding block 30.
25 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 31a which is open on the top surface



| aad adj usting bl ocks 136 can be stacked on the flange nenber 135. In this
case, up to four load adjusting blocks 136 can be stacked. The cogpkﬂiiion
of the shaft nenber 134 and flange nenber 135 of the weight 133 a N 2003
third stage corresponds 15 : to the 3t€ck havi ng a predeterm ned wei ght
according to the invention, and the ght of the sane is, for exanple, 25
g. Each of the load adjusting blocks 136 also corresponds to the bl ock
havi ng a predeterm ned wei ght according to the invention and, for exanple,
it wei ghs 2hereofThelled areeesby32a hadgiptgdt be comtizeén af redtanigeddradj usti ng
bl ocks 136, the weight of a weight 133 as a whole can be varied within the

range fromefastic t membed: 325 a8 R¥i0WeN Ofie Ff%%_rqu?rBr o HeaastdAning!t is not
necessary to screw the uppernost | oad adjusting 2s bl ock 136 of tThe weight

133 at the irhd s i n posgiti r i to t ft menber
15q. 0 S"C OGS 5B e Tittuil %%??f%f e B SAbRE the, oSBT ght
133 at the third stage protruding fromthe |lower end face of {he flange
menber 135 meemper 38 ramed f salicpgnrubber. ahie the pariaceoehtke above the
shaft portion 133a constitutes a |large dianmeter portion 133b. Therefore,

t he wei ght ehadtiermestbén|3 isoflukh witlyhthel 38pbguafdaenwohghendlelaf t porti on
133a of the weight 133 to pass therethrough and disallowi ng the |arge

di amet @5 PeRAirObol3BB It wihds cortaigedriolghe receRs’ 3ladr dayahk3bops formed
on the shaft portions 113a, 123a and 133a of the respective weights 113,

123 and 13 T (o] g.éﬁ,nm fpgt i I | hi ps
(particl es%uégén%er rz}?[egi'lg:y\éférllct| on gtl?vlvgen theéﬁé]hg: teqhgoﬁicfgr{g&ﬁ3%, 123a and
133a and tg? h%ifs of. t he wei ght ho%gers 1t40 0 mai.ntain %.segﬁoth operati on
(g’ly) the shaPfUpRHtY orff 1PEQICCtRNS o339 336% NEamdlef Pec EHHYR achi eved
form ng spiral 2o grooves |39 on the holes of the weight holders 140 as
shown i n Fipgrpepdiqular tg thetlopgitudingddisgetiony opthei Hamgformingst eit her
t he grooves 138 or grooves 139. As shown in Fig. |,guides 101 extending in

the Y di r eshemvbear 83pr cBadhdobrthiehprojedtiguos t 38ashas ar ectdegnudart he 2s
base portion 12. Y-direction novable portions 103 are provided

15 sectional configuration. For example, the transforming

member 33 is formed of stainless steel. The top surface of the
projections 33a is flush with the top surface of the block main
body 31 when the transforming member 33 is contained in the
recess 3la.

20 A wire 34 is wound in a plurality of turns around the

O

outer circumference of the block main body 31 containing the
elastic member 32 or transforming member 33 in the recess
31a thereof. The ends of the wire 34 are secured to the block
main body 31 with wire locking screws 35 in the vicinity of
25 both ends of the block main body 31 in the longitudinal
direction thereof. When the transforming member 33 is

contained in the recess 31a, a part of the wire 34 located on



on the guides 101. The novabl e portions 103 are provided w th engagi ng
portions 102 which engage the guides 101. A ~ 2 ~~~ 2003 51 5 novenent of
t he engagi ng portions 102 al ong the gui des 101 causes the novabl &ﬁodANom:;
103 to nove in the Y-direction. The r%vable portions 103 are provided with
gui des 104 extending in the vertical rection. Both ends of the weight

hol ding plate 110 in the 1o horizontal direction are coupled to vertically
novabl e portions 109. The novabl e portions 109 are provided with engagi ng
portions 16Bewppér sngfape vhtchguviteswirtdingA\bhacle 3éhts bdcatied dboemgagi ng
portions 105 al ong the guides 104 causes the novable portions 109 to nove

in the ver thé§rojeé86hi 3Ba dfthe tiahsf6fhifgIhemBymaBie portions 109 are
driven by vertical driving cylinders 108 in the vertical direction. The

vertical drivin i : pca .V ortd 0S| 9. _qguides 104

?gd eng?gi ng pg?ﬁqé%\s%%ié?‘%ers%%ghiﬁié%éﬂgoﬁg%eﬁggp%&t ?on lrflgv}rhg [rgans
evice) accordjng.to the invention e, 20 Y-directiqn mqva ortions

103 are der%nVi%n%tWeog(%W}éc‘ili‘ # ‘bgltbgdpf%fi@ﬁuﬂriwabfgggylmn s 107

shown in Fig. 2. Thus, the load applying portion 100 can be noved in the

Y- di r ect i olomgidudénal ditection cthiencof \WAis| shewa iz Eigsws3 sand at,ethe which the

| oad appl ying portion 100 has been noved backward 2s to be retracted froma

positi g amV@wihﬂiﬁFmemseaach?ne sécurtedhito ahel plate W@ itANotRkhgan be
noved forward to be [ocated above the X-Y table 13. 2 Z JAN 2003 52 5 The

| oad appl yi r4- i I L L pRlsh the | ower
end of the%ﬁ%‘?g %%?‘??%‘%gf@ﬁé%ékﬁgﬁ%hﬁ élfgpgﬁetsl tﬁgkg%gg gm stage is
| ocat ed above tp,e slj.der hol di n%Fj b% 80.wi t hgut .cont act.i ng thﬁ' slider

lding jig 80, threr'eby!S SaRAFPEREVEl VUSY RBPWIRE A V80 WiBHRBe wei ghts
113, 10 123 and |33 provided in the formof a plurality of stages
sequent i al byo¢k oBPt padhb& travhbaragheethandope diameanai lappiagr shéstcri bed
with reference to Figs. 30 through 33.

provided thereon. While the wire winding block 30 illustrated

15 in Fig. 15 contains the transforming member 33 in the recess
31a 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

O 20 example, the rubber sheet 38 is formed of silicon rubber. The
diamond lapping sheet 39 corresponds to the lapping member
according to the invention.

In the processing apparatus 10 according to the present
embodiment, a plate 90 is used instead of the wire winding

25 blocks 30 depending on the purpose. For example, the plate 90
is formed of stainless steel. When the plate 90 is used, the

plate 90 is provided on the plate 18; the rubber sheet 38 is



Fig. 30 shows the | oad applying portion 100 in a state in which the | ower
ends of the shaft portions 113a of the weights 15 113 at the bOttOz]Zigf%le
are | ocated above the slider holding jig 80. In this state, no extér A 2003
| oad is applied to the slider holdi ng%'ig 80. Fig. 31 shows a state in

whi ch the | oad applying portion 100 h been noved downward fromthe state
shown in Fig. 30 20 to put the |ower ends of the shaft portions 113a of the
wei ghts 113 at the bottom stage in contact with the upper end of the slider
hol di ng5j i pré®ided erebie rplnse 99;t dmmdvihiegtiiaamohel pmyviag skeekiBghashol der s

140 at the bottomstage. In the state showm in Fig. 31, the upper ends of

the wei ght $hblwh FhEFRR11 3 Bs PROVAIEd oh Yhé bubbRr! &st 38ds of the shaft
portions 123a of the weights 123 at the second stage. In this state, the

;’h age Snce 3 BeXirindisy® E ol Bedalle MR BHASeRCS B et Traca it

ree weights 113, a load of 75 g |s applied o one slider _ holding jig 80
where one kBFgHEN 1% ¢ an ge.xamaie f Shomethod: 406 PROVIBE the | bad
appl ying portion 100 has been further noved downward fromthe state shown

10 in Fi g. rébher pheet h38 upndr deamionat lappingi sitet BB cat thiee wioet om st age
in contact with the lower ends of the shaft portions 123a of the weights

123 at jphe wigding blades 30emaPBHAre! 110 Rige 1B ehiglutdBtpber qvikbe wei ght
hol ders 140 at the second stage. In the state shown in Fig. 32, the upper

once, O oo REE, Bt 04 Ml Bee R S5 BB 0B ERVepBBg °f (1

shaft portio he wei ght's I Td stage. I's state,
the slider holding.jig 80.is |oad i.th the jghts 113 at .the bottom
EMpge anc cheehel b Srorted st Shabiit tovigs SkH theonir<mibdingol arng i o
80 is loaded with three 20 wei ghts 113 and_three weights 123, a | oad of 450
g i s appli &oekscHd b therexanpieghiown 80 Figerlk owhenethhetdiamsond 25 g and
one weight 123 is 125 g. Fig. 33 shows a state in which the |oad applying
portion 10Qappingesheétir3deis npraddddwonartthel mubbidie stewite 38)othe25 in Fig.

32 to put the upper ends of the weights 123 at the second stage in contact
with the | eMgindidapbih BB’ 89 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
91. Next, the part of the diamond lapping sheet 39 protruding
from the edge of the ground paper 91 is aligned with an edge of
"D 20 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 sheet 38 as the ground paper
91 is pulled in the direction indicated by the arrow 92 with
said part held by a hand.
25 Fig. 18 is a plan view showing a state wherein the

diamond lapping sheet 39 has been stretched on the rubber

sheet 38, and Fig. 19 is a front view of the same state. As



portions 133a of the weights 133 at the third stage, thereby 2 ~ ~Ar~
2003 54 s raising the weights 133 above the wei ght hol ders 140 atztgg ﬁl@ﬂ
stage. In this state, the slider holding jig 80 is | oaded with the ?6 1003
113 at the bottom stage, the weights 3 at the second stage and the

wei ghts 133 at the third stage. Since one slider holding jig 80 is |ocated
with three weights 113, 1o three weights 123 and three weights 133, a | oad
of 825 g is applied to one slider holding jig 80 where one weight 113 is 25
g; one %ei ghowredn ¥ig.238y; thenpronessisiggappazatus 1@ »fgthe presdat to

achi eve such a function of the | oad applying portion 100, the distance that
the wei ght erdBedihehbeish Prooiddd witkaenavif®Windirid eblveksi 88l ifli rection
must be greater than the sum of the distance between the upper ends of the

wei ghts 11 d 1 ower e f 1ch a tj.on 23a he wei ght s
123 and thzogalnst%ggg eta\rl/\%en%q?ﬁg tﬁgpg-}%;néisocggtkg \?\%%gé?gqﬁi‘g%d t he

| ower ends of the shafit porti.o 133a.0f 20 the weights 3.in a state in
whi ch no. T 68areens3h Aiteftion (REICRTCID b HRa HGOM 1 G0 1) BYAEO shown |
Fig. 30). As described above, according to the present invention, the |oad
appl i ed t oblboeks|inighehd-dirastion @ertigal bdirectiont éadipatedabynghehe sli der
holding jig 80 with the plurality of weights 25 113, 123 and 133 in a

stepwi 3¢ Marpew. in\PE@r U8NdThe wires B4 sgbtareabeddnenthe X-difedtien ef or e
possi bl e, for exanple, to chanfer an edge of the rail portions of 2 2 JAN

25,52, b0 AL B BB R 2 g b 7 1

80 when the edg at an ear stage o
8. makes AECRtEd BTEA, tIEEReh foaR i gR0 OIS Aicl WPsb PFb A clt Ui ng
the thin dianond | appi ng _sheet 39. The nunber per stage of the weights for
appl yi ng ashiegy thrldiagsiigiesetitsmg r plgtase TQoareomreprredr dor nthead of
being limted to three. The weight of each of the weights 113, 123 i and
| 33 of theproadssipg yiappaetiison M0 afhd thee peesgemt of embediment.
15 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 second 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.
O 20 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 setting plate 70A has a main body 70a in the form
of a plate provided above the diamond lapping sheet 39
25 without contacting the same. The main body 70a is formed

with ten holes 76A through which the slider holding jig 80 is

inserted. The ten holes 76A are provided in a positional



bl-ock constituting each of the weights 113, 123 and 133 may 15 be changed
appropriately. Al though not shown, the processing apparatus of thd Bré Nrﬂum
enbodi ment is further equipped with a control portion to which signals in
response to operations on the oper ati:gg panel 23 and signals output by each
sensor are input and 2o which controlS each driving part. An operation of

t he processing apparatus 10 of the present enbodinent will now be

descri bed. The follow ng description also provides an expl anation of a

met hod § or reladisshipy withl iedeh ather dsimyilap tchdhiatvehtthen teaswiben sli ders
150 are processed using the processing apparatus 10, a plurality of sliders

150 to be RrAdEessasloRkd Bbr%oﬁz?ﬁﬁﬁqcigt.ol&hﬁssélh@@h wiKign® 1, th$0 by neans
of , for 2 ~ JAw 2003 56 5 exanple, bonding with the surfaces thereof to

face a eoBab0oznd umm (aci 00 davuatsnlhe Sladers 180 Yokbla point is

obtained b ng 1onh ormrall®portions on a bai which

includes a plurality_ of nmagnetic head el enents arr ed.in row and for
whi ch chanff&eraiprss ther haless764 pasiion rFE&i ﬁr}iﬁ?%gw@i%g Jlgrﬁér?ébc nd then
cutting the bar. According to the present enbodi nent, preferably, a

chanf eri ngthatcestideavisnin tdomtmctt with itbepdidmonddlappingsishdet 3Bl ding jig
80 having the sliders 150 secured thereon. Fig. 34 illustrates a first step

of charferigith Msiirffcé igfsthel slislegPtdfacdarheéditgm indinddtrel®ves shown in
Fig. 16 is used instead of the wire wi nding blocks 30. The rubber sheet 38

IS provide esﬂ%q n | A8 i t 289 S Provi ded
on the rubg%?ﬂlsf{]ggPBg@é eap():?aggtggAalis ugxgld%@ﬁi[rﬁg sl e?ghoTl?i? ng jig
setting plate 7 shown in Fig. 34, at. the 20 first step,.of chanfering,
Che plate Pokendbh] cAResROng facthedianHgning Bor ok rafteRtiRge el | dor s 150
‘are in cont act with the dianond | apping sheet 39 with the surfaces of the
sliders 156hednvgpéion.nedi uminclined relative to the | apping surface of
t he di anond | appi ng sheet 39. 2s In the present enbodi nent, when the slider
holding jig 80 Fégpaiis ansdnbyidhafthat seddid type of sldes hHdldirge secured
to the slider holding jig 80 such that the surfaces to face a
15 jig setting plate 70B, and Fig. 23 is as sectional view taken

along the line 23-23 in Fig. 22. As shown in those figures, the

slider holding 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
20 with ten holes 76B through which the slider holding jig 80 is

inserted. The ten holes 76B are provided in a positional

relationship with each other similar to that of the ten wire

winding blocks shown in Fig. 18. As shown in Fig. 23, the

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

25 76B position the slider holding jig 80 such that a slider is in

contact with the diamond lapping sheet 39 with a surface of



2~ JAN 2003 57 s nmedium of the sliders 150 on the side of the air flow
ends thereof are |ocated downward. An angle 8 defined by the |at ér@lJleggg'
of the slider holding jig 80 and the |apping surface of the dianond | appi ng
sheet 39 is preferably equal to or grgater than 60 and snmaller 1o than 90,
and an angle of 70t 2.5 is especiall'y preferable. 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 slider holding jig 80. As described above, the

| oad appl i ¢Hetglidérets fadem medliumy ipi paralbelwitddithetlagpifpesurdade applied to
the 15 slider holding jig 80 is preferably increased in a stepw se manner

dependi ng g@thgedi@rrﬁgﬁgs&ﬁin?hggé&rggg. At the first step of chanfering,
the X-Y table 13 is swng'in the state shown in Fig. 34 to chanfer only

Fi g 35 111 ust r abbeh oo dR0 e "hPRicH, 10, R %%é*?é“éﬁﬂﬁi PgeE? - *°

chanfering_enploys, . the wire wi ndi ng bl ocks 30 contaiping e.elastic
menbers 32 holding jgcsetdngaplatesr 10t andc OB Arboersied1WittheRef ore, the
wire 34 is provided on the elastic nenbers 32; the rubber sheet 38 is
provi ded opluhaliBs ofi saresd hades Thahdougbnwhiabhpsergveheat Bsdarsegr ovi ded on
t he rubber sheet 38. The plate 70A is used as the slider holding jig

settingopl abesecire’Bhé Plvked '70A ndF0Btd fige smgagingt Bori@bns 222 ~A-1
2003 58 s chanfering, the plate 70A positions the slider holding jig 80

such that L iflehfed. >0 M4 3 "BORA'GC tnd!hilih o ded™Pog dgarrgg sneet 39

with the surfaces ers ace a nediuminclined relative to
t he | appi ng_.surface of e di,anmond .| appi n ?’t?tS. An angl e, A defi ned
by the s | Bt St hoi T dE prtiineRBlattn VA st 708 4RefHBE ng sur f ace
t he di anond | appi sheet 39 is preferably equal to or greater than 60
and snal | ewithascoew g\Me%n7&n§h€magbuﬁd’ll¢b iscrewseeairal iysentedetabl e. The

| ower ends of the shaft portions 113a of the weights 113 at the
mount the slider holding jig detection sensor 75.

15 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 is used in a thin film magnetic head. It has rail portions
whose surfaces are to face a medium (air bearing surfaces),

O 20 and the rail 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
25 medium. The rail portions 153 are formed such that outer

lateral walls 154 of the rail portions 153 are located inside



1s bottom stage is in contact with the upper end of the slider holding jig
80. As descri bed above, the | oad applied to the slider holding jigefo r}
be adjusted. The |l oad applied to the slider holding jig 80 is pre allﬁq@ 003
i ncreased in a stepw se nmanner depen%zng on the progress of chanfering. 20
At the second step of chanfering, hown 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 corresponding to first edges 161 and second edges

| 62 of 4 helatkrabwsallissd S5 of theeslidemi 80t due clitrpartéolys ©f 16 baarstitbecond 25
edges 162. As a result, the dianond | appi ng sheet 39 contacts at |east the

first edge§r#,@ge@ggrﬁﬁgar’tﬁsggﬁ§§ théfebetween.2 2 JAN 2003 59 5 At the second
step of cha rlng, the X-Y table 13 is swng in the state shown in Fig. 35

to chanfer the f ers 1 nflow ends
t her eof furtherﬁgged%f'gg Efér hé fF eqe%%&gggmﬁi%%e srgi’ ges 162
havi ng ste i.mul t.aneousl.y. Thus as a_result of the first and second

st eps of cﬁh‘?ﬁ@i’?%@ont 13 aéﬂg@@‘”ofmlrﬁég dhiegepsrationnel ke geudrcenel air i nfl ow
ends thereof are chanfered in a greater anmount than other edges. The edges
of the slithe ssliflér ol S5theosi tee osiddetheredfnfwhereenais tflooveoin aise chanf ered
in a greater anount because the edges on the side of the air inflow ends 1s

are nojg |hl§f‘éihatf@exc%fé=}<i'bdatd P NewRidé neridaacet LB, ade@sthdur ther)
the first and second steps of chanfering chanfer the edges of the sliders

12, 7,60 AR b e RBACPRHESRS VA B EMFRNGETS

36 illustri esa eri ng e thrr ham‘erlng

enpl oys the re,wndip ocks .30 c tal ra r;,g nmenbers 33

T - otiSEiedh 3%@%%%&36@ 3 Hotertatd e iRl mall P et ve 347 s
ovided on the projections 33a of the elastic nenbers 33 the rubber sheet

38 is provthecswrfache whieh3are fogmedd toi antend | aptieg dieeatinmtingg i s
provi ded on the rubber sheet 38. The plate 70B is used as the slider

hol di ng j i whieht airgflowad and) witiehs kovss itheFigfloR6sidd erfte fhbe rTkEst ep of
chanfering, the plate 70B positions the
15 outflow side end face TR and the surfaces to face a medium. In
most cases, the inflow side end face LE, outflow side end face
TR, surfaces to face a medium and lateral walls are
perpendicular to each other. In the slider 150 shown in Fig.
24, the outer laterals 154 of the rail portions 153 are the two
O 20 lateral walls closest to the slider lateral walls 152 among the
lateral walls of the rail portions 153.
A negative pressure generating 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
25 inflow side and the air outflow side thereof. The width is

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

and smallest in the intermediate region.



Z:2 JAN QU03 so 5 slider holding jig 80 such that the sliders 150 are in
contact with the dianmond | appi ng sheet 39 with the surfaces of td Slqwdgﬂo%
150 to face a mediumin parallel with the | apping surface of the dianon

| appi ng sheet 39. The | ower ends of t shaft portions | 13a of the weights
113 at the bottomstage is in contact-with the upper end of the slider

hol ding jig 80. The surfaces to face a nedium of the sliders 150 on the
side of the air inflow ends thereof are |ocated at the right side of the
sliders5150 as Hhdahe vicikity. oB6he lend$hefghesemil portodisrdi®3 oastlséiown in
Fig. 36, the lower 1s ends of the shaft portions 113a are put into contact

with the ugpelingRsly aidenenétddtertiaedidGhidvidéd tdpér Rstidy tB@sed toward
the right side thereof in ordef to chanfer the surfaces to face a nmedi um of

the sli ders 1053% %%ééﬁg écq%a?% tﬁb’g‘é%‘{ thgfsgo% Qdd%tto %eeq{dld} f,Qreater

anmount . scrl bove 0 applredt he“slider " hol di ng
jig 80 can be adjusted. The Ioad plle the_sljder .holding,jig 80 is
pr ef er abl y S{id&F e §Qd°¥1nt]&esfl“é'pm1§ Hg“r tg’&ﬁéﬁﬁl F:]I@e’EFn 18h rﬁ‘i‘%‘ér%ss of
chanfering. At the third step of chanferlng, t he rubber sheet 38 and

di anond | appagmetibeleadoelementdddbanda wermigdl drS8 2onnenteflotored such
that the parts thereof corresponding to the first edges 161 and second

edges 1§2 Qﬁetthﬁgﬁbitiiehéaéﬁ&ehﬁ&&f 167 'rNeHkighe Jfi thd refdgssrtidéds and second
edges 162. A N 2003 61 a result, the dianond 1appi ng sheet 39

5
contacts at e third
step of chamsefélte agﬁhﬁliﬁ% ggatl gﬁ%@g%ﬁgk{}%r’%ﬁﬂ?@pé? ’ﬁo%? in F: g.
36 As a result nti.re edges.of the r ions 153 sliders
\ 0 incl udpi af?? ¢r éé@ Bithe Br‘éﬁ%lﬁ? Er%\tH{H rgeoﬁsﬁt’} %th t he
cond edges 162 At the third step of chanfering, edges in contact with

t he di amon#nmapphagdistaace3betwieendihey lamabdgabbchéaf ef dbej alides| anti ng
surfaces at the first and second steps of chanfering are chanfered into

curved sur fla@eandlbhdVoutert eetal siallsn164gbf tthier chi$ tppticris AB8ieri ng may
be carried out using one processing apparatus 10 with the wire
15 on the order of several tens pm (e.g., 10 to 60 pum).

A major part indicated by a reference number 150a of the

slider 150 shown in 24 is formed of, for example, a aluminum
oxide and titanium carbide (A1203 '~ TiC), and a part of the
same indicated by a reference number 150b is formed of
O 20 alumina (A1203) so as to surround the magnetic head element

157 and terminal 158.
The relationship between the wire winding 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
25 under processing. Fig. 26 is an enlarged view of the region C in

Fig. 25. Fig. 25 shows an example wherein wire winding blocks



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

repl aced at each step, it is nore efficient to use three process?rigJAN 2003
apparatuses | O which are set for respective steps. 20 Such a nethod for
processing a slider according to thei%r esent enbodi nent makes it possible
to chanfer the edges of the sliders 0 on the side of the air inflow ends
thereof in a greater anount than other edges. The anti-shock properties of
the sliders 150 can be thus inproved. 25 A conparison of edge

conf i gus at BOneonidiningwhisetnamido amingenembers 83vimetlae mecess &Meef st eps of
chanfering are perforned on the edges of sliders 150 on the side of the air
z 2 SAN z~te 6Blcclt Nhla®i body Beraef (ed. RIS 2B eslebwsObhdy thed hods for
chanfering are carried out on the sane. The methods illustrated in Figs. 37

and 38 are : h a [ : 6.0 {.SPN.

Accor di ng {%Bf%g?ﬁrrgb%ﬁg%s ?\%nlgsr}\ %ﬁg&’g{f %Bhg&;#%{% %8{’131_% gﬁ%%égn Fig. 16
is used ing ealg E{mthe wire winding blocks 30 simlarly to the first step
of chanfer Pﬂf B in Fig. 34. The rubber sheet 38 is provided on the
plate 90, and the dianond | apping sheet 39 i is provided on the rubber
sheet 38. The plistshoom i Figed23s at Rluralityep! WdidemEixjng pantiony pl ate 70.
Therefore, according to 1s the nmethod shown in Fig. 37, the slider holding
jig 8016s BOa arenadvided dththe tibwesl énldref 56 siider hotdinigagig 801 h t he

di anond | appi ng sheet 39 with the surfaces of the sliders 150 to face a

medi umin =Y PV, | fRP} t j P &g sheet
39. The X- @ﬁ!ta:tﬁ gllﬁd?;@ri 2 stgv]\ﬁﬁgﬁienb? ﬁ?éég{@gg g%%‘flg&% g!(ﬁ%%fﬁeroqt ﬁ(ha@edges of
the sliders;.150.. According t he nmet hod sho, in Fig 3 t,he wire w nding
ocks 36 AR SHRE Phtdnt &02 By Risae: 8007 ofhblpde Bonbiliay Of the
‘bfock main bodies 31 are used simlarly to the second step of chanfering
shown in Fig. 35Thenarigeods previded,jork the | Rrojestionsy 332t AE Hr@stic
menbers 32; the rubber sheet 38 is provided on the wire 34; and the di anond

| appi ng shtmngorining ovintadben t 183 r ubber priovadeds. ifihe pbsiteoy®B is  ~'
i f; Qcorresponding to positions 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 fixed to
20 the slider holding jig 80 and the outer lateral walls 154 of the
rail portions and positions corresponding to second edges 162
defined by the lateral walls 152 of the sliders 150 and the
surfaces 159 toward a recording medium (magnetic disc) of the
sliders 150 perpendicular thereto. Therefore, the rubber sheet
25 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



63 5 used as the slider holding jig setting plate 70. Therefore, according
to the method shown in Fig. 38, the slider holding jig 80 is padid iJémedyq3
such that the sliders 150 are in contact with the dianond | appi ng sheet 39
with the surfaces of the sliders 150 face a nediumin parallel with the
| appi ng surface of the dianond | appind sheet 39. The X-Y table 13 is swung
inthis state to chanfer the edges of the sliders 150. Fig. 39 shows an
exanple of a configuration of an edge of a slider 150 on the side of the
air infsowedgdst h6ieand lsaebade¢dgesod B2ngAsoat heswhts Hbe shamond Fig. 37
or 38. Fig. 40 shows 15 an exanple of a configuration of an edge of a

slider 15019ppidie stiedd 8D hbe ?ﬁt inth| svneit Wicheaf leAsnfidvecdirey the three
steps of chanfering according to the present enbodi nent. The configurations

shown in Fi usi ng a probe type surface roughness
neter. Tal §/:§ g%%?%&e&%gﬁg?a%@%%’gdtur ed by Rank Tayl or - Hobson, U. K

was used as the,_probe type surface roughness. neter. The probe used had a
radi us of curvafrglree %O%'Sﬁ?ﬁ’flfqeﬁea@ 191 IRy TRECHES| MynR afaS&es and
vertical axes of Figs. 39 and 40 represent positions in the horizontal and
vertical dwhareinrthe elastéctinenmber 32 is comdatned iiguthe iregesvicdain Fi g.
39, the length of the chanfered region in the direction of the height

t her eofig wasf @he BHiovk hieirh®odgnBilgWhEHOIhe bramsfornting: nfémbehe3d engt h of
t he 2 2 JAN 20Q 64 s chanfered region in the direction of the height

thereof wags S dht 'iHEdTﬂ'PSlE'Aef \rgHEss 3141 sPtRe! BRIcK MRehlB&S 3 epse Of

chanfering according to the present enbodi nent nake 1t possible to chanfer

the ed f. sl 150 on the side of .the air. infl dg thereof i
@pia?e?eznﬁaﬁ%,é?%érb Y MOE SRSV nHe0 e e SRS AR HBRock
p

operties of the sliders 150. A description will now be nmade with
ref erence recesys3lajcampsngnths dastisemanker oddnhiTheralasenwhen angl e 8
defined by the lateral walls of the slider holding jig 80 and the | apping
surface of thedrdnsfimmdihgppempeahad8tiss@saddas thti membepceondbinddnt er ed
edges according to the present enbodi ment. Wen the angle 0 at the first
and segondigt@anrs rete§I1 & ieRnVES tREOredSs Sée kRifti 6f thé, pasitesige had a
where the sliders 150 are fixed to the slider holding jig 80, the
wire 34 moves to positions corresponding to the separating
position between the individual sliders 150 because the rubber
sheet 38 and diamond lapping sheet 39 raised by the wire 34
20 protrude into the separating positions between the individual
sliders 150. As a result, the diamond lapping sheet 39 evenly
contacts two adjoining sliders 150, which allows uniform
chamfering of the sliders 150.
The magnetic head element 157 is formed on the end of
25 the slider 150 at the air outflow side thereof. Therefore, the

end of the slider 150 at the air outflow side is preferably

processed to a less degree even when chamfered.



configuration, for exanple, as shown in Fig. 42 after the conpletion of the
second step of chanfering and had a 20 configuration, for exanpl ed 33JANOm3
in Fig. 43 after the conpletion of the third step of chanfering. Wen the
angle A at the first and second steps4f chanfering was 75 as shown in Fig.
44, an edge had a configuration, for exanple, as shown in Fig. 45 after the
25 conpl etion 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

chanf er$ ng. 2WhenN theo3ressforthing omi¢mbeat iTFhsishusadi msi the 42, 43,

45 and 46 were neasured in the sanme nmethod as that used for Figs. 39 and

40. I n thesérbedueshtHiheteMNthé reclss 431at b thenBldtloimhhe oyt ered
region in the direction of the height thereof was 3.5 10 um In the

contGur s o SRR 1. o8 BEal U H0SORBREL LG R [ (1

di rection hereo gures al'so I ndicate

that the length of the .chanfered region in.the direction of the height
beconmes gr &8¢ eiransfereipg me raﬁ%l and the %&é%"r ;sheet; 38, d froma
conpari son between Figs. 43 and 46 that a chanfered regi on keeps cl oseness
to a sl ant dijmond dsppimg sheeindPi armdogatad oorsheewitehd4arpyllarge even
after the third step of chanfering. If it is assunmed that the configuration

shown ¢ Fgap 48 forpiedebebweer thei topfswiface of | theiransfogninghe angle A
nmust be 60 or nore. As described above, the processing apparatus 10 and the

thod f P | 4 i tQat i t ke it
possi bl ¢t SRERBER o3 chd (FnuieR Shelt 36| 4f BiCaRRlor BeERIL T
i nflow end thereof in a greater,25 anount an€ iﬁ cgam‘ er e first edges

| and seBHINIAZePTUSSHORS 38t &% 2 T8 UlheLBfit BOGhLAPPIRE of or e

‘makes it possible to provide a slider 150 for whjch damage of  the 2 21J
AN Z003 66Sheet 39 contacts the sliders 150 more softly in such regions

between the adjoining projections 33a. It is therefore possible
15 to suppress the degree of chamfering of edges of the slider 150
on the air outflow side thereof.

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

O 20 the slider holding jig 80 (hereinafter referred to as “separation
width”) and the like, the width of the projections 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

25 projections 33a and the height of the same in this case are
exemplary values of 0.2 mm, 0.15 mm and 0.40 mm,

respectively.



5-surface of a recordi ng nedi um caused by edges thereof can be prevented
even if it is inclined. Since a negative pressure slider is nore bi Z& to
contact a recording nmediumat the first edges 161 when inclined c né; 2003
a slider which does not generate a negative pressure, the processing
apparatus 10 and the nethod for proceSsing a slider according to the

present enbodi nent are significantly effective especially in processing a
negative t pressure slider. The nmethod for processing a slider according to
the 15 present Fobodkamplepaltes wirepSeksiibl fortmedudf i symttidtyc cibef er not

only the edges of the sliders 150 on the side of the air inflow end

thereof, tQgchl é§tN%lQﬂ?§tr_h@% Alfhd)ataRNess KEePantbhbuikeé! Whitd her
regions including the periphery of the surfaces to face a nmedium of the

Curf abes. oftt nglef aidEse?, GEH its ad 1B APToRiat!Y ST 1 1

therefore possible to provide a slider 150 for, whic¢ch damage on a recording
medi um canapeofianes: witho iy separation gadthsd, | is@nedebly $8Fi ous ways.
25 In the processing apparatus 10 and the nethod for processing a slider
accordi ng wthire theseanhgentiooinme®:i03 t e Oi200mim appi blye sipreseBd i s
transforned to put it in contact Z Z J AN 2003 67 s with the first edges

161 angg seepisb@idaent. 162hef dhiers! diigheldO. ofSi Be tiredi 30NRY |APpi ng sheet
39 is held by the elastic rubber sheet 38 in doing so, it is possible to

pr event thgxgh&;mpgf‘}a?ﬁgigpogjgﬁgg&%hw}:gggng eut and to thereby perform

st abl e processi‘ng € sl 0 According to the present

enbodi nent, it |s further ssible tg adJust .the | oad plied t.o the slider
oy ding 11y 80 BB EBRET SPcat tharalsighly han DATaRESAanoHE al ity of
ights 113, 123 and 133 in a stepwi se manner. Therefore, the present
enbodi ment ramgesfriom p3@ste| @01 dt pise peaferaidy tsoften,s the agrgater atht ng sheet
39 frombeing cut by the edges of the slider 150. Further, according to the

present enhasbuRttof ldppind.r bh @risovase,l8Beochatdfess coff theerubbent | east
ei ther the shaft
15 sheet 38 is an exemplary value of 50. The thickness of the
rubber sheet 38 is preferably in the range from 0.10 to 0.30
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
3:) 20 by forming a layer of a lapping material on a flexible film. The
flexible film is formed of, for example, polyethylene
terephthalate. (PET). For example, the layer of a lapping
material is formed by applying particles of diamond on the
flexible film along with a binder and by drying the same
25 thereafter. Here, the grain size of the diamond particles is an

exemplary value of 0.25 pym. The thickness of the flexible film

is preferably in the range from O to 6 pm. The thickness 0 pm



portions 113a, 123a and 133a of the weights 113, 123 and 133 20 or the
hol es of the weight holders 140. The grooves 138 or 139 collect cfE 25
~partieles) generated by friction between the shaft portions |1 3a, 2§ANaZﬂﬂ3
| 33a and the hol es of the weight hol s 140, thereby making it possible to
mai ntain a stabl e operation of the shaft portions | 13a, 123a and 133a. 2s
According to the present enbodinent, a slider holding jig setting plate 70A
havi ng holes 76A inclined at a predeterm ned angle relative to the vertical

i s prepsaredf dheoflexilplee fibin shears a ase Whe0dBe6didmbalddilagping setting
plate 70. The plate 70A positions the slider holding jig 80 such that the

slider 150shget BL M faEmed b diddH R ParticlEP RND aShRfleB8sihg thd he
surfaces of the slider to face a mediuminclined relative to tThe |apping

surface of [ d [ S t T o] 124C.C ' tQ the
pr esent ~oﬂtg;1 olgi ?fen ', éﬁguggeopﬁﬁkﬁ%ﬁ dg?rtﬁél Qgﬁbﬁﬁl gﬂg(kat | r?gl pl ate 70A

makes it possible to chanfer specific edges of the slider 150, e.g., the
edges of tRECHIRIGEY v Bed#‘?ﬂlé'gs‘?’a Wf-the air inflow end thereof, in a
greater amount than other edges. Further, according to the present

embodi ment, in Thdeswingtwidthaof thetXeY ftable 1SdipshecY-ditéctiosoisl edges 162
havi ng steps sinultaneously, the rubber sheet 38 and di anond | appi hg sheet

39 ar e r apséferaply byrddterwitign3thel swifig pidttenin efHeo K dipéctibhe W re 34
is stretched by splitting it into a plurality of segnents using the

plural ity alé%%gﬁme‘[’“h% a{‘g‘%g"_"% @%ﬂd‘sﬁ}ﬁa%&feﬁséfa%‘é‘f@ﬁ%fi fn@cross the

entire sur a result, the present enbodinent makes
it possible.to abilise the.tension of the wire 34 hereby al |l owi ng an
(provenenb s AP ofeec FROPSCUUF Iy o TRl B B WP 19R4nDIOR RIS || it od to
he above 2s described enbodi nent and nay be nodified in various ways. For
exanpl e, wieseribied daheved thppiswinghewiddy iB dheedXbginegsion vis abi e 13

with the slider 150 fixed in the enbodi nent, 2 2 JAN 2003 69 s the slider
150 may al peefexhblelin the rnange ffemubgp Symmyvand the swing width in

15 the Y-direction is preferably in the range from 0.05 to 0.15
mm. Here, the swing width in the X- and Y-directions are
exemplary values of 3 mm and 0.08 mm respectively.

In the processing apparatus 10 of the present
embodiment, a plurality of wire winding blocks 30 are provided

20 on the plate 18. Alternatively, one large elastic member or

o

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 thereof secured to the ends of the
plate 18. In such a configuration, however, the tension of the
25 wire can be unstable and processing accuracy can be

consequently reduced.



the slider holding iig 80 with the dianmond | appi ng sheet 39 fixed. The
invention is not limted to sliders having a configuration as sholz: ij\ hzlz%
24 and nay be applied to to sliders having other configurations. % A 0

present invention is not limted to 54I4i ders having a two-step structure and
may be applied to processing of slider's having structures with three or

nore steps. Wiile the enbodi nent has referred to a negative ~s pressure
slider as an exanple of a slider to be processed, the invention may be
appliedsto procAssonding telthdepsesdntempodimerns, tive rtegaioweiptlessure. The
invention may be applied also to sliders intended for applications other

than magnejjife hesqls,ise. thore? FthBE fthard 2A here (Hbéve d¥sckMed ecording
or reproducing information on an optical recording basis or photo-magnetic

recordi ng ks . descri a oot first .slid proecessgj ng. appar at us
or the fi rgggflgé‘aé?&g\y %%g{g%%aﬁ?‘g%ﬁsaf xofotr ﬁ:%rgsf)xgaée sWi?I?ferggcgsor ding to
the inventjon allows adjustnent Of@ﬁ |Oﬁd appli.ed . 2s to the slide hol der.
Thi s makeslaqatggsenpihe toppyuriage egashovine ¥indingblogkcdPt iThE t he

| appi ng menber. According to the first method for processing a slider of

t he i nvent poesent laabodpmiendd therefore Atalo3 it possihile theimspreres hol der
for holding a slider is varied depending on the progress of chanfering on
t he sl h@erprM@ingmfgcypossi ble to prevent edges of the slider from
cutting the | appi ng menber. The second slider processing apparatus or the

second 10 | oad gap i r f p i Sl jng to the
i nvention mvesgtﬁéﬂgggaﬁﬁeﬁo%ﬁa lgégtégﬁﬁﬁggnﬁ%ﬁéﬁg@\%l‘gﬂfgbﬁ and down
to make it, possible to I | oad to the t i de | der f hol ding a
£y der onl lj’g\/\ﬁgﬁc (?é]ssvgﬁg‘ éﬁ&irﬁECFaﬁﬁi hbg%f 2§d§‘é'§£ oé]gt (kjfg‘gsl 18zer to chanfer
t-he edges, and a 1s spiral groove is formed on at |east either the outer
ci r cunf er eRe¢tapnal vieweobthe Headhapplyingt pertien 10@ takeghfram Hpply a | oad
to the slider holder or the inner circunferential surface of the hole of
t he wei ght frloeitdiside pthiérent. Rip.a28ssl ta, deoticaamlr aiewyr efveheoldeett s chi ps
(particles) generated by friction
15 applying portion 100 taken from a side thereof. As shown in

those figures, the load applying portion 100 has a weight

holding plate 110 at a first stage, two frames 111 formed only

by lateral walls secured on the weight holding plate 110, two

weight holding plates 120 at a second stage secured on the
[j 20 respective frames 111, two frames 121 formed only by lateral

walls secured on the respective weight holding plates 120, two

weight holding plates 130 at a third stage secured on the

respective frames 121 and two covers 131 having lateral and

upper surfaces secured on the respective weight holding plates

25 130. The two each frames 111, weight holding plates 120,
frames 121, weight holding plates 130 and covers 131 are

arranged in a front-and-rear direction.



20 between the shaft portion of the weight and the hole of the ...1~ weight
hol di ng portion, which allows a snpboth operation of the shaft p0ﬁézogﬁho be
mai nt ai ned and consequently allows a snmooth operation of the nec i 2003
~lith the third slider processing apparatus or the second 2s method for
processing a slider according to the TThvention, the slider holder is
positioned such that the slider is in contact with the | apping nenber with
surfaces of the slider to face a 2 2 JAN 2003 ' 71 5 nedium inclined

rel ativie to theTheppeight hdldiegoplatee L18pps grmadhevitho tempholes edges of
the slider. This nakes it possible to chanfer a part of the edges of the
slider in nlgrhavéngaaopedtainpailaot Bectiedabscontiguianiof. "Eh8OHofey
processing a slider of the invention 1o includes: a first |apping step for

| appi ng a t of t s dar. d1Qs: toiWh s pp¢ Nng nmenber
whi |l e novi ggﬁt%ceg g?fbdlgg&gr%g ?té@sflgigﬁfgﬁgrérlrgnn%%r% r lgﬁnfl/%r :t?)e%%hgfot her in a
state in ich the slider Jis in.contact,, wth the.l appi er wwth 15 the
surface of RhieRHYEs fﬁ "ffa%@ gharﬁﬁit}\?ﬁgf%ﬂ%ﬁﬁﬁiﬁ :Pﬁf‘&g75§g$ﬂ@q appi ng
surface of the | apping nenber for |apping an edge of a slider; and a second
| appi ng stigp Rigr ﬁgmrl R@.albarweight E@ldm platend 20 iand 130 act with

t he | appi ng nmenber while noving the 20 slider and the |appi ng nenber

rel ati we tresprchivelpeforied withi dioles WiR2haridel 32i Havirig the safifeact with
the | apping nmenber with the surface of the slider to face a mediumin

parallel wdhfibiatiBRPLRItRE hokS Q1 :iﬁ 8BRidWs W@&Pohﬁiiﬁ fdus

possible to lap a part of edges of a slider 1n a greatet anount than other

d d h | h her,. ed ffl Cj ly.. Si he fi
e e e L RS A
i i bl iti h 2 2 JAN 2003 72 lid hol d h t hat
oot Db Oabd A ey o RSO, Foil AT T Bl SR L

to face a nediuminclined relative to the |apping surface of the | apping
menber, ittheweight holders 140 is formed with three holes 141 having a

15 circular sectional configuration extending in the vertical
direction. The weight holding plates 110, 120 and 130 and the
weight holders 140 correspond to the weight holding portion
according to the invention.

Three weights 113 are mounted to each of the weight

O 20 holders 140 at the first stage. The weight 113 is constituted by
a shaft member 114 in the form of an elongate column and a

large diameter 115 in the form of a column greater in the

diameter than the shaft member 114 secured to the upper end

of the shaft member 114. The lower end face of the shaft

25 member 114 is in a spherical configuration. The large diameter
member 115 is formed with a recess having a circular section

which is open on the lower end face thereof, and the upper end



possible to lap a part of edges of a slider in a greater anount than other
edges. to In the fourth slider processing apparatus or the second? QuxiAN 2003
device for processing a slider according to the invention, the wire for
transform ng the | appi ng nenber suchd'%5 that a plurality of edges having
steps of a slider are sinultaneously Tapped is wound around the outer is
circunference of the main body. This stabilizes the tension of the wre,
makes it possible to sinmultaneously lap a plurality of edges having steps

of a slj§ deof tthecbhaftemeémberand4ais ansested npr thve mecessf Tireodasgsd ng
accuracy. It is apparent fromthe above description that the 20 invention

can be cargiffetst mdmber PUS i§RdgewRadtdHE (dHAt imBmbekne14f anfy the
invention may be carried out in nodes other than the above-descri bed nost

pr ef er abl e_no i,thin th e, of equkV t cl ai ns.
D% TN oy TR B o b el Beut, 11, BBRF AR T2
i nvention can be carried out .in various des and .. di fications.

Wher ef or e, diafeeter cmeBReFay v GORTEPBANGUILO] rf o dIOCESh d1AIREN & he
above-descri bed nost preferable nodes within the scope of equival ence of

t he appendpued¢tmirnsineth weighd acgording- toodBe7meergion 1Tise 1blogkvet hod f or
processing a slider including the steps of: chanfering an edge of a slider

havi ng1@ siidyacikat® hayf aecightTeTheb by, thepiweighle neggebel Waried appi ng
menber for | apping an edge of a slider with the slider and | appi ng nenber

noved rel at] 1 e appLyi o] L. der | der so as
to urge t hébéf?égra %&i‘?@%ﬂ% a(grpl)i ggé rrg%g?’s Ea%glc%:ﬁ%ﬁeglsﬂrl%gt h%&ooad ~5
applied to the slider hol.dger .dependin n the progress.of chapfering. 2. A
o or CHGEEs s SeiBRhds 3508 T 1§ BrerErt ErBodBEBEn 1A o | appi ng
‘ménber is in the formof a sheet. 20 3. A method for grocessi ng a slider
accor di ng parCicdj the shaft member whbt eoh thg weight b3 adatbenfirshe | oad
i ncreases the load applied to the slider holder in a stepw se nanner
dependi ng stagehprotragiiegs imcliiewengn®fade of tirt hagrel diapeoeressi ng a
slider according to any
15 member 115 constitutes a shaft portion 113a, and the part
located above the shaft portion 113a constitutes a large
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 disallowing the large diameter
,) 20 portion 113b to pass therethrough.
3 .
Three weights 123 are mounted to each of the weight
holders 140 at the second stage. The weight 123 is constituted
by a shaft member 124 in the form of an elongate column, a
flange member 125 screwed to the middle of the shaft member
25 124 and one or more load adjusting blocks 126 attached to a

part of the shaft member 124 higher than the flange member

125. The lower end face of the shaft member 124 is in a



one of Clainms 1 to 3, wherein 2 2 JAN ~pn~ 75 5 said | appi ng nenber has a
| ‘appi ng surface and wherein said step of chanfering includes thezﬁepmgpﬂa
putting the slider in contact with the | apping nmenber with the surface o
the slider to face a nediumincli ned4zel ative to the |l apping surface of
said | appi ng nenber; and | apping a predeterm ned edge of the slider with
sai d | appi ng nenber while noving the slider and said | appi ng nenber
relative to each other in a state in which the slider is in contact with

t he | appi ngphernical confighiration.s Fiaceuser t déasietder of otheacélamgeedi um
inclined relative to the | apping surface of the |apping nenber. 5. A nethod

for proccsgidiibar sipgels ageatsl tHaho thkabiités diificter 6fitHeskheer 1 ncl udes
a plurality of edges having 20 steps; said | appi ng nmenber has flexibility;

03 o, WO e SR S T

steps of t apprng e ranstorm appi ng
menber. 2s_6. A nethod for processing a slider accordin 0 im1l,
wherein 526 saAgai IStOStgﬁiQ}'"ieré*%eF&rnﬁérta?a aalaeamﬁqnéegaf%ce and
wherein said step of chanfering includes: a first |apping step for |apping
a part of Eachdgf thie idmd sadjumting blockscl 26 i$ fonimed apiphng heltber while
novi ng the slider and said | apping nenber relative to 1o each other in a

state i WhidugewdlicHethes shafe anleagbemi 1241 banl arpiingentstheByni th the
surface of the slider to face a nediuminclined relative to the | apping

surface of;.sal.g: LN : d : LN t I ing a
bart of o risertind RReMSh ARTRRImLBR 24 SERAKhe Ale gl FRuralityl B0 B9 B
novi ng t he i

i ch 1eec | ReafaE PlocRBR IR EART bs [3BSE Eholh.MiaPE e surf ace:
of the slider to face a nediumin parallel with the |apping surface of 20
sai d | appi membapd25. In this case, up to four load adjusting blocks 126
can be stacked.
15 The combination of the shaft member 124 and flange
member 125 of the weight 123 at the second 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 126 also corresponds to the
O 20 block having a predetermined weight according to the
invention and, for example, it weighs 25 g. Therefore, by
changing the number of the load adjusting blocks 126, the
weight of a weight 123 as a whole can be varied within the
range from 25 g to 125 g, 25 g being one increment or
25 decrement.

The uppermost load adjusting block 126 of the weight

123 at the second stage is locked with a screw in a constant



7- A nethod for processing a slider according to Caim®6, wherein said
slider includes a plurality of edges having steps; 2s said | appi ng, nenber
has flexibility; and ' ~ 2 JAN 2003 s said first |apping step 2 JAN 2003
si‘mul t aneously laps the plurality of4 dges having steps of the slider with
t he | apping nenber by transformng the | apping nenber. 8. A nmethod for
processing a slider according to Claim®6, wherein to said slider includes a
plurality of edges having steps;. said lapping rrlernber has flexibility;
and saisl spositioh appatige stoepheishaftamemibey 12¥si.ehetlpd position of edges
having steps of the slider with the 1s | appi ng nenber by transform ng the

| appi ng ne 8 t f p S} l+i LD £H; Cl aim6,
wherein saﬁ@gs ?%%?ﬁngﬁﬂggg gﬁg|ﬁ?§f$%§ag§qé 5éEREAV|ng sggggfa d wherein
20 ~ ~ sai g, fi.rst.,Jappi ng step includes t steps_qf: | ing the edges of
the sli derg%/ﬁc[lﬁs tlt?é Iaﬁgp?%gf A ﬁ%?ltoqﬁ}é%gﬁéﬁeﬁgofﬁgel g’;%fng nenber ;
an,d simultaneously |apping the plurality of edges having steps of the
slider witadiwstingglos Sn%%éefrhﬁ/r%sqri apdhat i Ay neressappitagur&Siber havi ng
flexibility. 10. A nethod for processing a slider according to Claim6®6,
wherein  the wéightpt338a6b thei thitrdr stageampiward tveiphctlaefugsperahostast a part
of ' an edge in contact with the |apping nenber into a slanting surface;

and sajgl squbggﬂ'h Bap1geanfers the edge chanfered into a slanting
surface at said Tirst 1apping step into a curved surface. 11. A nmethod for

processing a sligder f I i | i Al urface to
face a nmedi um tjgﬂghg %Pf?ﬁgé %glgag? Iﬁg%m% &Sz‘fr?éd‘?{%g’gg@? ngJ?t#ng a slider
in contact wwth a | appi ng nmenber  15:.r vvitP‘ a surface o&the sl.ider to face
ﬂa medi um i Ha¢ i SREPIIGE| StREFe Proteding, froms thealowsy end piage, ofi the nenber for
-appi ng an edge of the slider; and noving the slider and said | apping
menber rel flange membeh 12heconstitutasaneshaftwpiortionhd 294, dandi thé n cont act
20 with the | apping nenber with the surface of the slider to face a nmedi um

inclined rphat ily€ated Eidvieaphe nshaftr paetonfl 12Ba capstitgteerdearge | ap a
predeterm ned edge of the slider with said | appi ng nenber. 12. A nethod for
processgs Nggfardlet e oty 403b. IPhététole, the weight holder 140 holds
the weight 123 by allowing the shaft portion 123a of the weight
123 to pass therethrough and disallowing the large diameter
portion to pass therethrough.
Three weights 133 are mounted to each of the weight
0 20 holders 140 at the third stage. The weight 133 is constituted
) by a shaft member 134 in the form of an elongate column, a
flange member 135 screwed to the middle of the shaft member
134 and one or more load adjusting blocks 136 attached to a
part of the shaft member 134 higher than the flange member
25 135. The lower end face of the shaft member 134 is in a

spherical configuration. The outer diameter of the flange

member 135 is greater than the outer diameter of the shaft



25 11, V\,herel n said slider includes a plurality of edges having éeps
2-J A N 200,' 79 5 said |lapping nenber has flexibility; and said deANgzmls
step sinmultaneously laps a plurality of edges having steps of a slider by
transform ng said | appi ng nenber. 13. met hod for processing a slider for

| dppi ng an edge of a slider having a surface to face a nmediumto chanfer
the edge, including: a first lapping step for lapping a part of an edge of
a slider in contact with a | appi ng nenber while noving the slider and the

| appi ngs nermembee! k34 v &he cadeh dinmeetersof ithealosidhiadjunting blogkse slider is
in contact with the |lapping nmenber with a surface of the slider to face a

medi um i nchzgegs reelhﬁllﬂﬁthe dutéPlidgeter I ofldh® hivmibes 1@sber; and a
second | apping step f | appi ng a part of an edge of the slider in

contact W Ao BT, %@{Wﬁ’mé“bi %@ﬁ'ﬁ%?ﬁrﬁ SR PRI, OOt aet

vmththelappln gﬁ{lwh surf L he slider, to face Barredlumln
paral | el wHEFPY fhndhe b gem €r2 aﬁﬁt’hg}’%@@@ €44 BYA net hod
for processing a slider according to Caim 13, wherein "' Z 2 JAN 2003

so 5 sai d hsatging rthleudhaftanmmm 1§401fnted§€<s hedei thespbprglityapi Zappi ng
menber has flexibility; and said first |apping step sinultaneously |aps the

fl ural gy pdadcedae ?ubﬁhgngolatzkss 186 t bans|balestadlidd t ba Ithppifngeer nber by
ransform ng the [apping nmenber. 15. A nethod for processing a slider
according L. fhRrM35. 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 weight 133 at the third stage corresponds
15 - 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 weight according to the
invention and, for example, it weighs 25 g. Therefore, by
O 20 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 necessary to screw the uppermost load adjusting

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

position relative to the shaft member 134.



13, wherein said slider includes a plurality of edges having steps; ~5.

sai d | appi ng nenber has flexibility; and said second | apping steng JAN 2003
sinmultaneously laps the plurality of edges having steps of the slide '?g
the | apping nenber by transformng tkg | appi ng nenber. 16. A nmethod for
processing a slider according to Claim20 13, wherein said slider includes
a plurality of edges having steps and wherein said first |apping step

i ncludes the steps of: Zapping the edges of the slider with the | apping 25
nmenber Wi t hout Tﬁanﬁabt @fndre shafbppemperediséd of e waght h882ab3 81 5

si mul t aneously | apping the plurality of edges having steps of the slider

with the | appithgrdretdge protivditgd fom the keavémpadnfhoeeoD ehe gy
flexibility. 17. A nethod for processing a slider according to Caim 13,

wher ei n Sa}rﬂexﬁﬁ%ﬂ 153PBbAGtiE nfd%’s C:l‘aéﬁﬁtspéhxbﬁasl% ,Pahtd %gaga gdge in

contact wt | appi ng ne I nt (0] anti ng sur ace d second

firet ”?aéhf%‘isﬁe&et?q?@e‘ " Tl Hprics '1"0*3%3?0%23{‘%\@?% A 185 Ay Al
LA, , . A5?. Al AS?. Ay. A, . AAy. A AI AhFAA” - AA?. AE . AR A ?. A
L AS?. Al AR ﬂya:mﬂ’eempnrmnA’wﬂm%crdfothhe A&el.géltphomrAMOAholds
. Ae. AlyR Ahe. AIR A?. A
10 the weight 133 by allowing the shaft portion 133a of the weight
133 to pass therethrough and disallowing the large diameter
{) portion 133b to pass therethrough.
L A spiral groove 138 is formed on the shaft portions 113a,
123a and 133a of the respective weights 113, 123 and 133.
15 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 spiral
20 grooves 139 on the holes of the weight holders 140 as shown
in Fig. 29. This effect can be achieved by providing at least
either the grooves 138 or grooves 139.
As shown in Fig. 1l,guides 101 extending in the Y-
direction are provided on the rail portions 29 provided on the
25 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. A
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raising the weights 123 above the weight holders 140 at the
second stage. In the state shown in Fig. 32, the upper ends of
15 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 second
stage. Since one slider holding jig 80 is loaded with three
O 20 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 been further moved downward from the state shown
25 in Fig. 32 to put the upper 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
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10 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 weight 123 is 125 g; and one weight 133 is 125 g.
P In order to achieve such a function of the load applying
portion 100, the distance that the weights 113 at the bottom
15 stage can 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
O 20 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

25 113, 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
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f) limited to three. The weight of each of the weights 113, 123
t and 133 of the load applying portion 100 and the weight of the
block constituting each of the weights 113, 123 and 133 may

15 be changed appropriately.

Although not shown, the processing apparatus of the
present embodiment is further equipped with a control portion
to which signals in response to operations on the operation
panel 23 and signals output by each sensor are input and

O 20 which controls each driving part.

An operation of the processing apparatus 10 of the
present embodiment will now be described. The following
description also provides an explanation of a method for
processing a slider according to the invention.

25 When sliders 150 are processed using the processing
apparatus 10, a plurality of sliders 150 to be processed are

first secured to the slider holding jig 80 by means of, for
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a medium has been finished and then cutting the bar.

According to the present embodiment, preferably, a
chamfering process having three steps is performed on a slider
holding jig 80 having the sliders 150 secured thereon.

Fig. 34 illustrates a first step of chamfering. At the first
step of chamfering, the plate 90 as shown in Fig. 16 is used
instead of the wire winding blocks 30. 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 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 surfaces 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
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sheet 39 is preferably equal to or greater than 60° and smaller
than 90°, and an angle of 70" * 2.5 is especially preferable.

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. As described above, the load applied to
the‘ slider holding jig can be adjusted. The load applied to the
slider holding jig 80 is preferably increased in a stepwise
manner depending on the progress of chamfering.

At the first step of chamfering, the X-Y table 13 is swung
in the state shown in Fig. 34 to chamfer only edges of the
sliders 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 31la of the
block main bodies 31. Therefore, the wire 34 is provided on the
elastic members 32; 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 70A is used as the slider holding jig

setting plate 70. As shown in Fig. 35, at the second step of
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10 An angle 6 defined by the lateral walls of the slider
holding jig 80 and the lapping surface of the diamond lapping

O sheet 39 is preferably equal to or greater than 60° and smaller
than 90°, and an angle around 70° is especially preferable. The
lower ends of the shaft portions 113a of the weights 113 at the

15 bottom stage is 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 load applied to the
slider holding jig 80 is preferably increased in a stepwise
manner depending on the progress of chamfering.

O 20 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
sliders 150 protrude toward the first edges 161 and second

25 edges 162. As a result, the diamond lapping sheet 39 contacts

at least the first edges 161 and second edges 162.
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10 and second steps of chamfering, the edges of the sliders on the
side of the air inflow ends thereof are chamfered in a greater
0 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
15 are more likely to contact a recording medium than other
edges. Further, the first and second steps of chamfering
chamfer the edges of the sliders 150 on the side of the air
inflow end thereof into slanting surfaces.
Fig. 36 illustrates a third step of chamfering. The third
() 20 step of chamfering employs the wire winding blocks 30
containing the transforming members 33 in the recesses 31a of
the block main bodies 31. Therefore, the wire 34 is provided on
the projections 33a of the elastic members 33; the rubber
sheet 38 is provided on the wire 34; and the diamond lapping
25 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
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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 side of the air inflow ends thereof are
located at the right side of the sliders 150 as shown in Fig. 36.
In the 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 biased
toward the right side thereof in order to chamfer the surfaces
to face a medium of the sliders 150 on the side of the air inflow
ends thereof in a greater amount. As described above, the load
applied to the slider holding jig 80 can be adjusted. The load
applied to the slider holding jig 80 is preferably increased in a
stepwise manner depending on the progress of chamfering.

At the third step of chamfering, the rubber sheet 38 and
diamond lapping sheet 39 provided on the wire 34 are
transformed such that the parts thereof corresponding to the
first edges 161 and second edges 162 of the sliders 150

protrude toward the first edges 161 and second edges 162. As
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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

10 first edges 161 are chamfered simultaneously with the second
edges 162. At the third step of chamfering, edges in contact

O with the diamond lapping sheet 39 including the edges
chamfered into slanting surfaces at the first and second steps
of chamfering are chamfered into curved surfaces.

15 While the first through 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
like replaced at each step, it is more efficient to use three
processing apparatuses 10 which are set for respective steps.

O 20 Such a method for processing a slider according to the
present embodiment makes it possible to chamfer the edges of
the sliders 150 on the side of the air inflow ends thereof in a
greater amount than other edges. The anti-shock properties of
the sliders 150 can be thus improved.

25 A comparison of edge configurations will now be made
between a case wherein the three steps of chamfering are

performed on the edges of sliders 150 on the side of the air
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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
state to chamfer the edges of the sliders 150.

According to the method shown in Fig.38, the wire
winding blocks 30 containing the elastic members 32 in the
recesses 31la of the block main bodies 31 are used similarly to
the second step of chamfering shown in Fig.35. Therefore, the
wire 34 is provided on the elastic members 32; 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
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Tone (- s titnaleiagiond Tapping sheet 39 withi the susfades of the
sliders 150 to face a medium in parallel with the lapping
10 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.
O 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
15 an example of a configuration of an edge of a slider 150 on the
side of the air inflow end thereof chamfered by the three 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)
O 20 manufactured by Rank Taylor-Hobson, U.K. was used as the
probe type surface roughness meter. The probe used had a
radius of curvature of 2 um at the end thereof. The horizontal
axes and vertical axes of Figs. 39 and 40 represent positions in
the horizontal and vertical directions, respectively.
25 In the configuration shown in Fig. 39, the length of the

chamfered region in the direction of the height thereof was 0.5

um. In the configuration shown in Fig. 40, the length of the
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10 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 © defined by
the lateral walls of the slider holding jig 80 and the lapping
surface of the diamond lapping sheet 39 and configurations of
15 chamfered edges according to the present embodiment.
When the angle O 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
O 20 configuration, for example, as shown in Fig. 43 after the
completion of the third step of chamfering.
When the angle © at the first and second steps of
chamfering was 75" as shown in Fig. 44, an edge had a
configuration, for example, as shown in Fig. 45 after the
25 completion of the second step of chamfering and had a
configuration, for example, as shown in Fig. 46 after the

completion of the third step of chamfering.
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chamfered region in the direction of the height thereof was 3.5
10 upm. In the configuration shown in Fig. 45, the length of the
chamfered region in the direction of the height thereof was 2.5
O pm. Those figures also indicate that the length of the
) chamfered region in the direction of the height becomes
greater, the smaller the argle 0.
15 However, it is assumed from a comparison between Figs.
43 and 46 that a chamfered region keeps closeness to a
slanting surface more significantly the smaller the angle 6,
even after the third step of chamfering. If it is assumed that
the configuration shown in Fig. 43 represents the limit of an
O 20 allowable range, the angle © 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 of the slider
150 on the side of the air inflow end thereof in a greater

25 amount and to chamfer the first edges 161 and second edges

162 having steps. The present embodiment therefore makes it

possible to provide a slider 150 for which damage of the
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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 possible to sufficiently chamfer
not only the edges of the sliders 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
inclined in various ways.

In the processing apparatus 10 and the method for
processing a slider according to the present embodiment, the

diamond lapping sheet 39 is transformed to put it in contact
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ruEbber sheet 38 in doing so, it is possible to prevent the
diamond lapping sheet 39 from being cut and to thereby
perform stable 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
present embodiment 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 138 or 139
collect chips {particles) generated by friction between the shaft
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 relative to the vertical is prepared as one type of slider
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diamond lapping sheet 39 with the surfaces of the slider to
face a medium inclined relative to the lapping surface of the
diamond lapping sheet 39. Therefore, according to the present
10 embodiment, the use of the slider holding jig setting plate 70A
makes it possible to chamfer specific edges of the slider 150,
() €.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
15 to chamfer the first edges 161 and second edges 162 having
steps simultaneously, the rubber sheet 38 and diamond
lapping sheet 39 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
C) 20 blocks 30 instead of stretching it across the entire surface of
the plate 18. As a result, the present embodiment makes it
possible to stabilize the tension of the wire 34, thereby
allowing an improvement of processing accuracy.
The present invention is not limited to the above-
25 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,
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the slider holding jig 80 with the diamond lapping sheet 39
fixed.

The invention is not limited to sliders having a
configuration as shown in Fig. 24 and may be applied to
sliders having other configurations. The present invention is
not limited to sliders having a two-step structure and may be
applied to processing of sliders having structures with three or
more steps.

While the embodiment has referred to a mnegative
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 invention 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 information on an
optical recording basts or photo-magnetic recording basis.

As described above, the first slider processing apparatus
or the first load applying apparatus for processing a slider
according to the invention allows adjustment of a load applied
to the slide 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
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rogress of chamfering on the slider, which makes it
possible to prevent edges of the slider from cutting the lapping
member.

The second slider processing apparatus or the second
load applying apparatus for processing a slider according to
the invention moves the weight holding portion for holding
weights up and down to make it possible to apply a load to the
slider holder for holding a slider only when necessary during
lapping of edges of the slider to chamfer the edges, and a
spiral groove is formed on at least either the outer
circumferential 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. As a result,
the spiral groove collects chips (particles) generated by friction
between the shaft portion of the weight and the hole of the
weight holding portion, which allows a smooth operation 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 such that the slider is in contact

with the lapping member with surfaces of the slider to face a

10 10

aBYNC
109 ()-9
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The third method for processing a slider of the invention
10 includes:
a first lapping step for lapping a part of an 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
15 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
. ) 20 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
25 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
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10 In the fourth slider processing apparatus or the second

auxiliary device for processing a slider according to the

-) invention, the wire for transforming the lapping member such

that a plurality of edges having steps of a slider are

simultaneously lapped is wound around the outer

15 circumference of 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

D 20 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.
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steps of:
chamfering an edge of a slider having a surface to
10 face a medium by lapping the edge with a lapping
member for lapping an edge of a slider with the slider
j and lapping member moved relative to each other while
applying a load to a slider holder so as to urge the slider
against the lapping member; and changing the load
15 applied to the slider holder depending on the progress of
chamfering.
2. A method for processing a slider according to Claim
1, wherein said lapping member is in the form of a
sheet.
'/) 20 3. A method for processing a slider according to Claim
1 or Claim 2, wherein said step of changing the load
increases the load applied to the slider holder in a
stepwise manner depending on the progress of
chamfering.

25 4. A method for processing a slider according to any

one of Claims 1 to 3, wherein
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putting the slider in contact with the lapping

member with the surface of the slider to face a medium
inclined relative to the lapping surface of said lapping
member; and

lapping a predetermined edge of the slider with
said lapping member while moving the slider and said
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 inclined
relative to the lapping surface of the lapping member.
S. A method for processing a slider according to Claim
4, wherein

said slider includes a plurality of edges having
steps;

said lapping member has flexibility; and

said step of lapping simultaneously laps the
plurality of edges having steps of the slider with the
lapping member by transforming the lapping member.

6. A method for processing a slider according to Claim

1, wherein

10% & () -
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10 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 inclined relative to the lapping surface of
said lapping member; and
a second lapping step for lapping a part of the edge
15 of the slider in contact with said lapping member while
moving the slider and said 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
\) 20 said lapping member.
7. A method for processing a slider according to Claim
6, wherein
said slider includes a plurality of edges having
steps;

25 said lapping member has flexibility; and
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" said shd(e)r mcludé)s a plurality of edges having

steps;.
O said lapping member has flexibility; and
said second lapping step simultaneously laps the
plurality of edges having steps of the slider with the
15 lapping member by transforming the lapping member.
9. A method for processing a slider according to Claim
6, wherein
said slider includes a plurality of edges having
steps and wherein
O 20 - . said first lapping step includes the steps of:
lapping the edges of the slider with the lapping
member without transforming the lapping member; an.d
simultaneously lapping :che plurality of edges
having steps of the slider with the lapping member by
25 transforming the lapping member having flexibility.
10. A method for processing a slider according to Claim

6, wherein
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said second lapping step chamfers the edge
chamfered into a slanting surface at said first lapping
step into a curved surface.
11. A method for processing a slider for lapping an
edge of a slider having a surface to face a medium to
chamfer the edge, including the steps of:

putting a slider in contact with a lapping member
with a surface of the slider to face a medium inclined
relative to a lapping surface of the lapping member for
lapping an edge of the slider; and

moving the slider and said 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 inclined relative to the lapping surface of
the lapping member to lap a predetermined edge of the
slider with said lapping member.
12. A method for processing a slider according to Claim
11, wherein

said slider includes a plurality of edges having

steps;
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edges having steps of a slider by transforming said
lapping member.
13. ‘A method for processing a slider for lapping an
10 edge of a slider having a surface to face a medium to
chamfer the edge, including:

(3 a first lapping step for lapping a part of an edge of
a slider in contact with a lapping member while moving
the slider and the lapping member relative to each other

15> in a state in which the slider is in contact with the

lapping member with a surface of the slider to face a

medium inclined relative to a lapping surface of the
lapping member; and

a second lapping step for lapping a part of an edge

O 20 of the slider in contact with said lapping member while
moving the slider and said 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

25 lapping member.

14. A method for processing a slider according to Claim

13, wherein
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15. A method for processing a slider according to Claim

{,) 13, wherein
said slider includes a plurality of edges having
steps;
15 said lapping member has flexibility; and
said second lapping step simultaneously laps the
plurality of edges having steps of the slider with the
lapping member by transforming the lapping member.
16. A method for processing a slider according to Claim
\) 20 13, wherein
said slider includes a plurality of edges having
steps and wherein
said first lapping step includes the steps of:
lapping the edges of the slider with the lapping

25 member without transforming the lapping member; and
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simultaneously lapping the plurality of edges
having steps of the slider with the lapping member by
transforming the lapping member having flexibility.
17. A method for processing a slider according to Claim
13, wherein

said first lapping step chamfers at least a part of
an edge in contact with the lapping member into a
slanting surface, and said second lapping step chamfers
the edge chamfered into a slanting surface at said first

lapping step into a curved surface.
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