N+ ITHBUR e3e>, , - <35$>6Z>T>FN 1 APPARATUS FOR PROCESSI NG SLI DER AND LOAD
APPLYI NG APP, SSI NG SLI DER BACKGROUND OF THE | I\I\/EI\FI'I;?N JAN 2003
Field of the \ ‘ \‘ JAN 2003 The present invention relates To an
apparatus for cessing a slider, a load applying apparatus for processing
a slider which ar'éG“éWpl oyed for chanfering edges of a slider used for a

flying type magnetic head or the like. 2. Description of the Related Art In
general, a flying type magnetic head usdd in a nagnetic disc drive or the

| i ke has a confi ([eJ U Lah ' ' | C ad el enent is
fornmed at the re%%gg‘igs%&Piieﬁwgﬁﬁgﬁﬁﬁﬁﬁsﬁpﬁﬁ portions
whose surfaces face a recording nmedium (air bearing surfaces) and has a
taper or step poAPBRYINGHhAPPARAMUS FORMPROCESSING SLIDER| ow si de
such that the rail portions fly slightly above the surface of a recording

medi um such as a magnetic disc or the |like because of a streamof air
flowng in through the taper or step portion. For exanple, as disclosed in

Japanese un i { ) No. H6-282831, in order to
BIRCKERGRND of ARt Bt

prevent edg efined by the surfaces of the rail
‘portions to.face C rg.ir?g nmedj.um and outer lateral walls of 2 the
rail portiofs frgﬁf’{fgr‘?ggtl p’?“@’#‘@?ordi ng medi um when the slider is
i nclined because of a shake or the like, a chanfering process is perforned
on the edges of e siprgsentroinventiphe, relates sdoosan | appasatuse for
unexam ned patent publication (KOKAI) No. H6-12645, a nethod for chanfering
on edges of pgogkbsitig acsdidima loatihepptyiaiged pparatast forpprotéssisig faace of
a slider to face a recording mediuminto contact with a di anond
‘ slider which are employed for chamfering edges of a slider used
for a flying type magnetic head or the like.
2. Description of the Related Art
In general, a flying type magnetic head used in a magnetic
disc drive or the like has a configuration in which a thin film
magnetic head element is formed at the rear end of a slider. A
slider generally has rail 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 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

of a slider such as edges defined by the surfaces of the rail

portions to face a recording medium and outer lateral walls of
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tappi ng sheet provided on an elastic elenment with a | oad applied thereto
and to lap the slider by noving it relative to the dianond | apping TF%%N 2003
According to the above-described nethod for chanfering, a slider nuSt” be
orged agai nst the dianond | appi ng sheet by applying a | oad thereto.

However, a problemhas arisen in that the dianond | appi ng sheet can be cut

by edges of a slider especially before2the chanfering of the edges of the

rail portiqgns or, at gn eafly stage of the chanfering because the base

material ofq FBllyPaREAGS) ﬁﬁm rfga@ﬁggagi@et Resprdipgomgidiym ovher the
above-descri bed nethod for chanfering, it is further necessary during

actual prosléder ig inclimed becAusterofagashsket he theadika] haphamfesimget by
applying a load to a jig. On the contrary, the |oad nust not be applied to

the jig whproddws sl peldbriredabh atlecedges of thesbided, from t he processing
apparatus. This necessitates a nmechanismfor applying the load to the jig

only ~ 0 JAN 20Rd: ibeinpRE0RE: dischoded Al 38BAndsé BAERARIACARPARMST | of

this purpose is a Ismhaving a welg t port ich can

b i ' j | | t i |

di anet er pRPEERRCGR KO I8, Tipahoup. 4 aRethed ok prABHErRE S havi ng
i ght hol di ion forned with a hole which allows the shaft porti

o "The el GHEES O BaSid PherGoTTBEK HHITOHRIEh S S8 1P o' T SLAIRRE. @ Anetor

portion to pass therethrough, for holding the weight nmovably in the axial
di rection afslider todhcepormecondisig mhedinshgintonfontadtewitd @, diamomschani sm
all owi ng the wei ght holding portion to be noved up and down. However, such

a nechani slappagasheebipeovided o anhelastigklementwithba mbppliswved
relative to the weight hol ding portion because the shaft portion of the

\gging?; : fe r gﬁi&%g%yaﬂal% BERiRSslidé BY! Rioving e BRI 5ol RSk on to
lapping sheet.

According to the above-described method for chamfering, a
slider must be urged against the diamond lapping sheet by
applying a load thereto. However, a problem has arisen in that the
diamond lapping sheet can be cut by edges of a slider especially
before the chamfering of the edges of the rail portions or at an
early stage of the chamfering because the base material of the
diamond lapping sheet is thin.

According to the above-described method for chamfering, it
is further necessary during actual processing to urge a slider
against the diamond lapping sheet by applying a load to a jig. On
the contrary, the load must not be applied to the jig when the
slider is attached to or removed from the processing apparatus.
This necessitates a mechanism for applying the load to the jig only

when needed.



-(particles). According to the above-described nethod for chanfering, the
entire edges of a slider are substantially uniformy chanfered. I-#) (EVAN. 2003
t he above-descri bed nmethod for chanfering had a problemin that iY "does not

-allow a part of the edges of a slider, e.g., a region of the edges at the

air inflow side of the slider,

to be chanfered in a greater anobunt than in

ot her regions of the edges even when it is desired. A slider for a nmagnetic

head i s

formed by cutting a wafer 3 p JAN ~uu3 4 having a multipl

icity

of magnetic head elenents fornmed in a matrix configuration in one direction
to formblocks referred to as "bars" which include a plurality of nmagnetic

head el enents Ar PRF§dHLlen mechaplismo o Ehis | PHERes®
thereafter cutting the bars into each separate slider.

sof MRehpaismand
Referring now to a

sl i der abasiiaglawelight widjeaebefdmxetiorevhpehaan peputctitoconkakal ) No.
H6- 282831, outer lateral walls of two rail portions serve as |ateral
of a sli¢ethas Jilkext alfe 1bwee\erid thegeofdndd Bargs disambiter poedibh
Japanese patent publication (KOKAI) No. H6-282831 has a problemin that

rail porigrgdtetainPentr a&aﬂe%fr Gﬁahpehaghha%tapbﬂi%h aharrﬁsbiﬂgca'

- processifng to cut bars into sliders. For this reason, sliders as shown in

Wﬁﬂﬁﬁi@fé’ﬁ“*?%?b”f%%?%ﬁé@*zﬁﬂ%' b s 4 BRI
N

referred to as "a slider haV|n% a two-step structure". In such_a slider

Fig. 47
| at er al

havi ng atbfolarge-diameter pox

wal | s

&o Rg=Fs QF%Be*p‘é‘F?‘b?%(f%hBGGéEQOf t he

Q portions. For exanple, as disclosed in Japanese unexani ned patent
bli

cat ith® ¥eighl moxalnly Anrthadrial dimaetdomgfctie Shatt BRLt3On: | ons

of the weight with the hole, the mechanism allowing the weight
holding portion to be moved up and down.

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

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

However, the above-described method for chamfering 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 slider, to be chamfered in a greater amount than 1in other
regions of the edges even when it is desired.

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



vaccording to the related art is to slide the slider on a dianond 3 0 JAN
Q03 5 | appi ng sheet provided on an elastic elenment. Fig. 48 sche tbﬁﬂlbmw
illustrates the nmethod for chanfering according to the related aré@.
-According to the nethod for chanfering of the related art, a plurality of
sliders 211 are fixed to a jig 215 and are slid in tw horizontal
directions on a dianond | apping sheet 217 provided on a plate-like elastic
menber 216 formed from for exanple, dilicone rubber while urging themin
the direction of the arrow indicated by a reference nunber 218 in the
figure, thereby chanfering edges 219 of rail portions 213. Fig. 49 is an
enl ar ged havdpdo R md ti@ldiaddivh &fd megneddes head glementsyd in @ (the
region Cin Fig. 48) which have been chanfered according to the nethod

i |1 ustratmatrix Bopfig@ratdodi $nlarnsedinectdionntoct arm alocksl nefieanted
publication (KOKAI) No. H2-301014, another nethod for chanfering according

to the rea&cagdparls" ¥hicéhandnide'§ plaralityoF Maghaii chdad @lidmentder the
gui dance of a guide to thereby slide the |apping tape relative to rai

por ti ons Afrhedld U85 - aTHRWE | SorindRF OPA1T1eBErtebnd diUGké OBakl tHia f! Vi ng

. amount of a slider 1n order to inprove the recording density. There is al so

a need 1 NG SHRRIbE VRl Wi | K0S, OLoln®! datrdth Oufidad

i ncrease access spee tive pressurée sliders have recently cone into
use to sgtisfy . .such needs. | eneral., a.neqgatjve pressure slider is forned
with a pREIERTAT PO oA FLIMRE B:0LsGARERA, 19, aPHIES e e
between the two ralil portioPs thegeof In such a negative Fressure slider,

the surf®Ratenduapglicptdong{ KOKaLyiNan Hes 282834, qREEF 12 ghakl%n and,

pecially, the height of the rail portions is significantly
@ of two rail portions serve as lateral walls of a slidexr 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.

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 such a
configuration will be hereinafter referred to as "“a slider
having a two-step structure”.

In such a slider having a two-step structure, chamfering
is also performed on edges of the rail portions. For example,
as disclosed in Japanese unexamined patent publication No.
H6-12645, a method for chamfering edges of rail portions

according to the related art is to slide the slider on a diamond



smal l er than that in conventional sliders. In such a negative pressure
slider, as shown in Fig. 50, the snmall height of the rail porti @8 YAN 29p3
resulted in a problemin that a recordi ng nedium 225 can be put into
tontact 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 recordi ng medi um
per pendi cul ar thereto when the slider 821 is inclined. The above-descri bed
problemis_ significant especially in a hard di.sc device used_in a portable
appar at us ARPING 8hestedyWideRe ¢or HhalclasHput@dementiani cHiBhe 48 i der is
often inclined. Under such circunstances) the inventors have proposed) for
exanpl e i nsdhparatsealiyaklarstnate ptherhepudd i foatdlamfeiixg dcdordibgit®38214
and U. S. patent application No. 09/064,734) a technique for |apping and
chanf eri ngtige Melatdd tartof Aedoedihguonchéttesholl forstheeifesingldfatteously by
transform ng a di anond | appi ng sheet using a wire. In this case, since

br ocessi ngraetukagy, |8 SRAUERY of slilRrbeNPl Urohidie lid Gid 2 11%kAp! e the

tension of the wire nmu de stable 1n order to inpr processi ng

accuracy. , 3. 0.JA N 2003 7 CIS,AND SUMVARY OF THE I NVENTJON It is a
Fret obj eBFe ST AR VRO e AAnEl BRI LA R pp AR 00 BPRPE 80EFhy o
slider and_a_| oad app] yi ng apparatus_ for processing a slider which nake it
possi bl e t 81dr pyevideshormydlate-diky phastie P&‘Pﬁnch?crt?g@ tgrmgshfiamndeber when
the edge of the slider is |lapped with the |apping nenber to chanfer the
edge. |t i sxamspelegnsilicionecrubberhwhite amgiog themr dni thee atiraptianavfis f or
processing a slider and a | oad appl yi ng apparatus for processing a slider
wherei n a klhadagmw bidipatéd dby oa arefereitce holideed @1Maindithe figeireder only

when needed during | apping on an edge of a slider to chanfer the edge and
wher ei n t hep SRGRA RIS Fdin BREI ML 23 800% PAN portions 213.

Fig. 49 is an enlarged view of the neighborhood of edges
219 of rail portions 213 (the region C in Fig. 48) which have
been chamfered according to the method illustrated in Fig. 48.

As disclosed in Japanese unexamined patent publication
(KOKAI) No. H2-301014, another method for chamfering
according to the related art is to a lapping tape is moved back
and forth under the guidance of a guide to thereby slide the
lapping tape relative to rail portions of a slider.

There is a recent need for a reduction in the flying amount
of a slider in order to improve the recording density. There is
also a need for improved stability of the flying of a slider in order
to increase access speed. Negative pressure sliders have

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

a negative pressure slider is formed with a projection for



Jdt is athird object of the invention to provide an apparatus for
processing a slider which make it possible to chanfer a part of an edge of
a slider in a greater anount than in other regions of the edge. 30 i %h2003
-fourth object of the invention to provide an apparatus for processing a
slider which nmake it possible to |lap and chanfer a plurality of edges
havi ng steps of a slider sinultaneously with inproved processing accuracy.
A first slider processing apparatus agcording to the 3 p JAN 2003 s

i nvention is an apparatus for |apping an edge of a slider having a surface
to face a nediumto chanfer the edge, conprising: a slider holder for

hol di ng aeslerdding al apgatdveepbesstve bappean tire cdge rHil pordiices hel d
by the slider holder; |oad applying neans (apparatus) for applying a | oad

to the shimdedil deh sifthis negatise pressuréisnibelrd the sherabbdywdid der
agai nst the | appi ng nmenber, capable of adjusting the |oad applied to the

s i derhql dRboopatind0 Vel P fina( £1CHIESobch CTULBL §a Lo Tarip] d bY

the slider der and the ppi hg e relative to ea r such t hat

t he edge qof .t | d i ed.b ' er .« n.t fir

pr ocessi ne%paeﬁ%%rl}pth%g‘gcgreégﬁg gg ?%éerf%%/ggﬂoéﬁo}?\l&?%g‘% c?é‘éﬁ aipé%%ﬁnﬁ&s’}rreans (
appar at us ppli,es a load to the slider _hol.der so as to urge the slider
hel d by ﬁ?@@%‘-’dﬁ’%(‘é’é& a’éhicr?é‘tvet“ﬁé'qnéﬂ'pisﬂg'a%ﬁber, and the | oad applied
to the slider holder is adjusted. For exanple, the |apping nenber of the
first processi g 8BFRramegatdvs BFﬁﬁs%'ethi‘??f’c?erﬂﬁ Fhowa gﬁ Fig- %m of a
sheet . For exanple , the |oad applying neans ( apparatus ) of the first
pr ocessi rdpeagpail dthelght ofdthg xatk poritdensthas tesnlties dnaa ipnohdemei ght s

éjr applying a load to the slider holder and | oad adjusting neans (device)
r adj usin khathe Hezad-ding medium 225 can be put into 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 lnclined. The
above-described problem is significant egpecially in a hard
disc device used in a portable apparatus such as a notebook type
personal computer in which the slider is often inclined.
Under such circumstances, the inventors have proposed,
O for example in Japanese unexamined patent publication (KOKAI)
No. H11-238214 and U.S. patent application No. 09/064,734, a
technique for lapping and chamfering a plurality of edges having
steps of a slider simultaneously by transforming a diamond
lapping sheet using a wire. In this case, since processing
accuracy is reduced if the tension of the wire is unstable, the
tension of the wire must be made stable in order to improve

processing accuracy.



applying the load originating fromthe plurality of weights to ~ p JAN
2p03 9 the slider holder in a stepwi se manner. In this case, fg]oe &gpl e)
the weights include a shaft portion and a |arge dianmeter porti gj t2003i n
the dianeter than the shaft portion . The |oad adjusting neans (device)

i ncl udes wei ght holding portions in the formof a plurality of stages each
formed with a hole which allows the shafi portion of the weight to pass

t heret hrough and di sallows the |arge di ahet er portion to pass therethrough
for holding the weight novably in the axial direction of the shaft portion
wi th the hole and includes weight hol ding portion noving nmeans for noving

the Weight hol din gorti on u&(and down . The | oad I[aQ]dlkUSti ng neans ( device
) ‘moves t he QBIEHETROMNING UMMARY G dkiE: INVENTION wei ght ol di ng

portion noving nmeans froma position in which the |lower end of the shaft
portion of the wdtdhta Hialsd dlyjeichefihglihvenkidimgo provide aat agparotuom
stage is | ocated above the slider holder wthout contacting the slider

hol der to | ggf E’&*Scéé&lei% ROIIR{eM Add! e W%icﬂhéﬁggggx‘ésg‘%ﬁﬁf‘amg r

hol ding portions in th ormof a plurality of s entrally fromthe
bottom stage.. The wei ghts. €O i.s£ one or. nore..bl ocks havi a
or edet er m nedorgrgHee 4 A Phich ARkl PRGSIDlsar Pre Ml Arierge o ¢ ne
invention ) a spiral ( helical ) qrooye may be formed on at | east either
the outer ciar Sligfedr &AMacUting @ 1apping Bitgnbepowhieshdhsr eege @it s or
the inner circunferential surface of the holes 3 0 JAN 2003 10 of the
wei ght hol dishiglepoist laypped Reithexhedbhppihgemleappendgondndmmfe nfthehedger st
processing apparatus according to the invention may have a | apping surface,
w the processing appar ¥eednyobjidthesf e mwedRidhObNProvide an

apparatus for processing a slider and a load applying apparatus

for processing a slider wherein a load can be applied to a slider

holder for holding a slider only when needed during lapping on

an edge of a slider to chamfer the edge and wherein the

mechanism can operate smoothly.

It is a third object of the invention to provide an

apparatus for processing a slider which make it possible to
. chamfer a part of an edge of a slider in a greater amount than

in other regions of the edge.

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

simultaneously with improved processing accuracy.

A first slider processing apparatus according to the



device for positioning the slider holder such that a slider is put into
contact with the |apping nmenber in a state in which the surface oy Qt daN 2003
slider to face a mediumis inclined relative to the |apping surface of the
Fappi ng menber. In this case, for exanple, the slider may include a
plurality of edges having steps; the |apping nenber may have flexibility;
and the processing apparatus may further have transform ng neans (device)
for transform ng the | apping nenber such that the plurality of edges having
steps of the slider are sinultaneously |apped by the | apping nmenber. In the
first processing apparatus according_to the invention, the_slider my

i ncl ude allpiention ¢sAn appasakisi fRr LaPPingAR edge ek s hideshasiingy have
flexibility. The processing apparatus may further have a transform ng

devi ce f @& sunfiaderta fpcena mesdiuny teediwmiar thehgdaehe gemprilsing :of edges
havi ng steps of the slider are sinultaneously |apped by the |apping nenber,
whi ch has a nmaiah lddierp hodidéad for holddnlg an sdjdesi;te to the slider held by
the slider holder with the | appi ng menber sandw ched t herebetween and a

wire wound ar oynd aippd nguineimbei! £68T Bty Gin eageNBENtheOdy1 {der tHeuwsf or m ng
t he | appi ng 3 0 JAN 2003 ii nmenber. The transform ng device may further

have a nbr?# ¢ SIRIREMdNaek Pr 0j ection provided under a part of the wire
| ocated on the top surthace of" the transforming device. A first |oad

abpar at Us wh ch OB GBRYYARE"RReP, EpbphEREuET E0E M LOMAGTR VT G0 of
conpr | si e s helfe, 36,78 Ep afker dhe paaAerabR LA Y it A face
@Q JAN 21?00136ear angg.!l.rlirsq: tall'xeI J?apgzlxlr.lgg rllFerrLtl):)eerr,f gartpaltl?fep io:IggadanJsetdzlgneg ?:Ixetlhoeads | der
applied to the slider holder; and
moving means (device) for moving the slider held by the
slider holder and the lapping member relative to each other such
that the edge of the slider is lapped by the lapping member.
In the first processing apparatus according to the
invention, the load applying means (apparatus) applies a load
to the slider holder so as to urge the slider held by the slider
Q holder against the lapping member, and the load applied to the
slider holder is adjusted.
For example, the lapping member of the first processing
apparatus according to the invention is in the form of a sheet.
For example, the load applying means (apparatus) of the
first processing apparatus according to the invention has a
plurality of weights for applylng a load to the slider holder

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

applyling the load originating from the plurality of weights to



held by the slider holder and noving neans ( device ) for noving the slider
hel d by the slider holder and the |apping nmenber relative to eaclj (btJAN 2803
as to lap the edge of the slider with the | apping nmenber arid which applies
a load to the slider holder so as to urge the slider held by the slider

hol der agai nst the | apping nenber. The first |oad applying apparatus
according to the invention conprises: a plurality of weights for applying a
load to a slider holder; and | oad adj u&ting neans ( device ) for adjusting
the | oad by applying the | oad originating fromthe plurality of weights to
the slider holder in a_stepw se manner.. The wei ghts include a shaft portion

and a | arte dsihees hadderohnunfi Stepyige. Mannery ¢ @ Fbdtase ha ¥ he

shaft portion. The | oad adjusting neans ( device ) includes wei ght hol ding
portions eéxamplkefotheowedghts alnelude gt fhaftepIrtiomedndi ©h bakaee which
allows the shaft portion of the weight to pass therethrough and disall ows

t he | ar gedtametédr poprdibnardatgrain tHeedtahebeaythian the lstiafy pduet en ght
novably in the axial direction of the shaft portion with the hole and

i ncl udes wed ghbalioladjus tAdy! inanPV{ déviea)s 1nedviies) Jaz?ﬁmvwmmg wei ght
hol di ng portion up and down. 13 3 p JAN 2003 The | oad adj usting neans

(e 5 eSS R o ppaRELSE DALl Bl
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AL EAE N L AR ERT SN SN
(e ot O S a8 oudh 25 Hotatng tABP Wi g hvably $5°Yhe "Shidr ' e
direction of the shaft portion with the hole and includes weight
holding portion moving means for moving the weight holding
portion up and down. The load adjusting means (device) moves
the weight holding portions downward with the weight holding
portion moving means from a position in which the lower end of
the shaft portlion of the weight held by the weight holding
portion at the bottom stage is located above the slider holder
O without contacting the slider holder to load the slider holderxr
with the weights held by the weight holding portions in the form
of a plurality of stages sequentially from the bottom stage.
The weights comprise one or more blocks having a predetermined
welght.
In the first processing apparatus according to the
invention, a spiral (helical) groove may be formed on at least

elther the outer circumferential surface of the shaft portions

of the weights or the inner circumferential surface of the holes



tnvention, the | oad adjusting nmeans (device) applies a | oad originating
fromthe plurality of weights to the slider holder in a stepw s§éran§§r Dbg
adjust the load applied to the slider holder. The weights of th i4 30834
appl yi ng apparatus according to the invention are constituted by, for
exanpl e, one or nore bl ocks having a predetermined weight. In the first

| oad appl yi ng apparatus according to the invention, a spiral (helical)
groove may be formed on at |east eithdlO the outer circunferential surface
the shaft portions of the weights or the inner circunferential surface of
the hol es of the weight hol ding portions. A second slider processing

appar at usfictbe dvaiohb holding pPeYBHORS. an apparatus for |apping an edge of
a slider having a surface to face a nediumto chanfer the edge, conprising:
.. 14 a sliderFomlaekamils, ftbledlappingl member 20 thaNfIo6: proaeps tmgmenber
for | apping an edge of the slider held by the slider holder; |oad applying
means (apappatatus fadicoaiding tg thel riverntidhmay/tialay aleppdngsuntate, ur ge
the slider held by the slider hol der against the |apping nmenber; and noving
means ( dgNECE€he pP6cEBYIRG Aﬁﬁafatasrmafléumwené% dgrpbel €e6n g the

| appi ng menber relative to each other such that the edge of the slider is

| apped by | T. lé&%? i s: a
wei ght i n%%ﬁg?%gf% ?%g?{i H%%?’P 9on ?vhl C %ﬁ%ﬁugﬁ?ﬁ%ﬁﬁﬁggﬁa\%}t gét he
slider holder.at the | ower d thereof .and a Lar dianeter porti greater
n the d Bite bhte EoptREE ot Y deme Y memRe R 8, REAES FROHAFER hed
Wth a hole which allows the shaft portion of the mebght tag

Cher et hr obR SHREaGR OF the AR tRLEACH APRALNBLS 1nelinsd Felakive

t5eret hr ough for
to the lapping surface of the lapping membexr. In this case,

for example, the slider may include a plurality of edges having
steps; the lapping member may have flexibility; and the
processing apparatus may further have transforming means
(device) for transforming the lapping member such that the
plurality of edges having steps of the slider are simultaneously
lapped by the lapping member.

In the first processing apparatus according to the
invention, the slider may include a plurality of edges having
steps, and the lapping member may have flexibility. The
processing apparatus may further have a transforming device for
transforming the lapping member such that the plurality of edges
having steps of the slider are simultaneously lapped by the
lapping member, which has a main body provided in a position
opposite to the slider held by the slider holder with the lapping
member sandwiched therebetween and a wire wound around the outer

circumference of the main body for transforming the lapping



hol di ng the wei ght novably in the axial direction of the shaft portion of
the weight with the hole; and wei ght holing portion noving neans (device)
for moving the weight holding portion up and down. A spiral gr@d@eJAN
formed on at |east either the outer circunferential surface of the shaft
portion of the weight or the inner circunferential surface of the hole of
t he wei ght ,~ 0 JAN 20p3 15 holding portion. In the second slider
processi ng apparatus according to the ih¥ention, the weight hol ding portion
can be noved up .and wntwith the.weiH%?ht. hol di nﬁéﬁtglrtiﬁn novi n%[lnegi]r’}f (
device ) toMCHREet IS HERRSO BT HES TR AP %t Peke 2MhaSE i on of
the wei ght does not contact with the sljider holder and no load is therefore
appl i ed by thMRSIHNAT t3 PRejestiarer PreVifad oungest & art wHi dhet eineower
end of the shaft portion of the weight contacts the slider holder to apply
a | oad ori gliowd e oty thve ttbe seirfHte 6D thbarahisfiermihg dévisesl i der processing
apparatus, chips (particles) generated by friction between the shaft
portion of the e’ h f i,gh j tLo
col | ected by thgwsgﬁsat?qg?go%gi?g?%%da%Esgt&ﬁgagﬁﬁﬁrﬁﬁe@st g %u%éfraé}
circunferential gsurface of .the shaft. portion of the i,ght or the inner
ci rcunfer en@pgprémgagetlg? Wgrﬁb?% 1§t APLAPRET RS h‘g%ﬂdsp’dﬁﬂlo L&
mai ntain a spooth operation of the shaft portion. In the second slider
processi ng 8PPEratr9csssndi aAgresatns fox clanping fan edaeppé, aaspidaral ity
of the weight holding portions may be provided in the formof stages to
hol d a pl ur hlaviygofa weugface , teanfadehea | maedappl yicngchearfer( thepasdge,s ) may
nove the wei ght hol ding portions downward with the wei ght hol ding portion
wl ng meangoinPAkiag aA Sld¥P Rotdet ot MIMiAl AhQidomdiaving ffstifaceei ght

d by the weight holding portion at the bottom 3 0 JAN 2003 16 . stage
is located %)qxget he slider hol der w thout contacting the



'1§|F§er holder to |oad the slider holder with the weights held by the weight
hol*di ng portions in the formof a plurality off' ,.stages sequent iaaegAlﬂrmﬁi}
-the bottomstage. For exanple, the weights of the second slider pr ocessi ng
appar‘atus according to the invention conprise one or nore blocks having a
predeterm ned weight. 1 Simlarly to the first |oad applying apparatus ( a
second | oad applying apparatus for processing a slider is an apparatus .#,
for applying a load to a slider holder so as to urge a slider held by the
slider hol der against a |apping nenber, conprising: a weight including a
shaft portion which can be put into contact with the slider holder at the
| onwer end thereof and a | arge dianeter portion greater in the dianmeter than
t he shaft apomeidduma avdiappingmemiyepoforobappingdani ¢edge afl thehisdidetrows
the shaft portion of the weight to pass therethrough and which disall ows
the | arge-Had@eh@ tHEr 1 08ei ChoBaErt M0d MIV i hean® (Aekdice) Ebg %ﬂm?h
e

novably in the axial direction of the shaft portion of the weight with

hol'e: and ;efiag 84 sl Qgedi)&rsyoewvgup AUy dede ggfnga é{eorlgggurﬂgsp ght

hol di ng portron up an groove IS
the outer tial ace of tqﬁh haf on of the ht or
535000 a1 PelatTvE B parn BEheE ad e A 1AR taf ddee b ke 3‘5@%#%@
melght hol di ng portion. Like the second processing Eparatus accordln to
the | nvent Fbf, LARDLRGIQEREF A1 B 1GHRDPAZSHH APRAKS the §i1dex hoddas
generated by friction between the shaft portion of the weight and the hol e
of the wei gbtasotdiwrgedche @l ider iiwledhwdheysiidezrpheifegr agadnisdr ridwe on
at |east either the outer circunferential surface of the shaft portion of
t he wei ghtlapping membewrs circunferential surface of the hole of the
.'Ight hol ding portion to maintain a snooth operation of the shaft
) The first load applying apparatus according to the
invention comprises:
a plurality of weights for applying a load to a sliderx
holder;: and
load adjusting means (device) for adjusting the load by
applying the load originating from the plurality of weights to
the slilider holder in a stepwise manner.
The weights include a shaft portion and a large diametex
. portion which is greater in the diameter than the shaft portion.
The load adjusting means (device) includes weight holding
portions in the form of a plurality of stages each formed with
a hole which allows the shaft portion of the weight to pass
therethrough and disallows the large diameter portion to pass
therethrough for holding the weight movably in the axial
direction of the shaft portion with the hole and includes weight

holding portion moving means (device) for mbving the weight

holding portion up and down.



-portion. For exanple, the weight of the second |oad applying apparatus
according to the invention conprises one or nore bl ocks having a
predet er mi,ned wei ght. Qther objects, features and advant ages of wﬁgéﬁ 3
-invention will becone clear enough from the follow ng descript i% . éﬂﬂ
DESCRI PTION OF THE DRAWNGS Fig. 1 is a partially cutaway front view of a
slider processing apparatus according to an enbodi nent of the invention.
Fig. 2 is aright side view of the apparatus in Fig. 1. Fig. 3 is an

enl arged front view of the apparatus in F8g. 1 show ng the nei ghborhood of
an X-Y table. . 30 JAN 2003 ~s~ Fig . 4 is aright side view of the
region shown in Fig . 3. Fig. 5is a front view of a Y-directioxr sw ng

wi dt h adj usting mMhebeload Fdjudtinggmeanss pdéviiceyi avwvds t Rherewedigistiown
in Fig. 5. Fig. 7 is a front view of the Y-direction swing w dth adjusting

menber in fh§dihg ﬂoEtson%ﬁn@afadam eweqiei E%'I*&‘ir pawruw. ﬁb@lﬂ% .

Fig. 9 illustratés™a novenent of a slider hol g Jig setting plate in
the st derRERd: FEOREpEeiEie %{'Q{M‘Eﬁﬁ&ﬁ%ﬁf‘énﬁﬁ% et BERE o
W ndi ng bl BECERR YeiaRs Bets iy he welont Ro1pinguerrion phbRoRoigom
el asti c nenber
stage 1s located above the slider holder without contacting the
slider holder to load the slider holder with the weights held
by the weight holding portions in the form of a plurality of
.') stages sequentially from the bottom stage.

In the first load applying apparatus according to the
invention, the load adjusting means (device) applies a load
originating from the plurality of weights to the slider holder
in a stepwise manner to adjust the load applied to the slider
holder.

The weights of the first load applying apparatus
according to the invention are constituted by, for example, one

’ or moxre blocks having a predetermined weight.

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

the weights or the inner circumferential surface of the holes
of the weight holding portions.

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

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



.used in the wire winding block shown in Fig. 11. Fig. 14 is a perspective
vi ew show ng a transform ng nenber used for the wire winding block shown in

Fig. 11. Fig. 15 is a perspective view showi ng the wire w nding o]
-in Fig . 11 and a rubber sheet and a di anond | appi ng sheet pr ovﬁmdﬂw Sjﬂﬁgm

t her eon. 19 3 0 JAN 2003 Fig. 16 is a front view show ng a plate used
in place of the wire winding block showmn in Fig. 11 and a rubber sheet
provi ded thereon. Fig. 17 illustrates an exanple of a nmethod for providing

a rubber sheet and a di anond | appi ng sheet on the wire w nding bl ock shown
in Fig. 11. Fig. 18 is a plan view show ng a state wherein a rubber sheet
and a di anond | appi ng sheet are stretched on the wire w ndi ng bl ock
according to the &med F| hoddex: £01 hogiddngi A sdidfero is a front view of
the state shown in Fig. 18. Fig. 20 is a plan view of a slider holding jig
setting plate used liappimg ouwemlsén gf ep pdapping cor @dgen @it dhen sddideir heel dof
the invention. Fig. 21 is a sectional view taken along the line 21-21 in

Fig. 20. Fipg the is1paeranotdew;of another slider holding jig setting plate
used in a processing apparatus according to an enbodi nent of the invention.

L0, 2 nen oc LA b4 ek T LabRT ax7dpbrind, doddtholt
apparat us SeeoLdiifhd S thEl AP, A dd R YT T kel ne by 2nls’ s11ex
holder against the lapping member; and
moving means (device) for moving the slider held by the
.“ slider holder and the lapping member relative to each other such
that the edge of the slider is lapped by the lapping member.
The load applying means (apparatus) has:
a weight including a shaft portion which can be put into
contact with the slider holder at the lower end thereof and a

large diameter portion greater in the diameter than the shaft

portion;

a welght holding portion formed with a hole whit;:h allows
‘ the shaft portion of the weight to pass therethrough and which
disallows the large-diameter portion to pass therethrough for
holding the weight movably in the axial direction of the shaft
portion of the weight with the hole; and
weight holing portion moving means (device) for moving
the weight holding portion up and down.
A spiral groove is formed on at least either the outer
circumferential surface of the shaft portion of the weight or

the inner circumferential surface of the hole of the weight



3 0 JAN 2003 the slider during the processing perforned by the

processi ng apparatus according to the enbodi nent of the inven'gﬁn.AEi?[1 26
is an enlarged illustration of the region Cin Fig. 25. Fig. ig 03
-sectional view of a |oad applying portion in Fig. 1 taken fromthe front
side thereof. Fig. 28 is a sectional view of the |oad applying portion in
Fig. 1 taken froma side thereof. Fig: 29 is a sectional view of a weight
hol der shown in Fig. 28 with a spiral grooved fornmed thereon. Fig. 30 is a
sectional view showing the operation of alPoad applying portion in Fig. 1.
Fig . 31 is a sectional view show ng the operation of the |oad applying
portion in Fig. 1. Fig. 32 is.a sectional view show ng the operation of the
| oad appl yhedddng ipertiomig. 1. Fig. 33 is a sectional view show ng the
operation of the |load applying portion in Fig. 1. Fig. 34 is a sectional
view illustratingm the Secdmp sfidénprocegsDig appacetasngcodrddthg to
according to an enbodi nent of the invention. Fig. 35 is a sectional view

illustrati ageaiﬁwmoﬁ,e&na‘ w%fl@ﬁ@&idgmd&fng Zﬂr&p%%% B ms%%g%qwi ng

to the elnbo_ iment of the invention. 003 2'1 K g. h36 'S _
et hod acclPB it thE' bdghe Bl BotleschbE1h i gnk CaBVICEN 18, o

viewill U.Stscraiteic aaré?:ta eer 1%%92%1: the lower end of the shaft portion of

the weight does not contact with the slider holder and no load

is therefore applied by the weight to the slider holder or a

.\ _ " state in which the lower end of the shaft portion of the weight

contacts the slider holder to apply a load originating from the

weight to fhe slider. In this slider processing apparatus,

chips (particles) generated by friction between the shaft

portion of the weight and the hole of the weight holding portion

are collected by the spiral groove formed on at least either

the outer circumferential surface of the shaft portion of the

weight or the inner circumferential surface of the hole of the

‘ weight holding portion to maintain a smooth operation of the
shaft portion.

In the second slider processing apparatus according to
the invention, for example, a plurality of the weight holding
portions may be provided in the form of stages to hold a plurality
of weights, and the load applying means (apparatus) may move
the weight holding portions downward with the weight holding
portion moving means (device) from a state in which the lower

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



.foy chanfering presented for conparison with the processing nethod
according to the enbodi nent of the invention. Fig. 38 is a sectiq)d ‘Mwezb
illustrati.ng still another method for chanfering presented for conpariso 03
-Wi th the processing nethod according to the enbodi nent of the invention.
Fig. 39 illustrates an exanple of the shape of an edge of a slider at an
air inflow side thereof which has been chanfered according to the nethod
shown in Fig. 37 or 38. Fig. 40 illustrates an exanple of the shape of an
edge of a slider at an air inflow side thereof which has been chanfered in
three steps according to an enbodi ment of the invention. Fig. 41
illustrates a slider holding jig according to an enbodi nent of the

i nventi on shageils ddcakediabeye thé slider hdddemiviithguti comtac ingp tihey
surface of a dianond | appi ng sheet define an angle of 60. Fig. 42

i Il ustr af,es1 d@egxnoRierotot hoadhtise $1Iider algrder twith theé e ghtkeRelld
chanfering in the case shown in Fig. 41. Fig. 43 illustrates an exanpl e of

the shape gy $hE #EZ6nt! hendihy por'td NPl erd FYri 1030 d Pildia £28G ROV

in Fig. . JAN 200 ig. 44 illustrates a ITg
according t.0 e i f ' td O, erein a lateral wall of the
slider Holsbjf%%g?i g‘gggsgﬂta&?&? %&J%ﬁ%eﬁ%ﬁt?\gﬂdfgﬁgﬁd | appi ng sheet define
an angle of 75. Fig. 45 illustrates an ex e of th e of an edge
after the secondg gge"r?‘%‘?pwj':ﬁarﬁré? i"r?d"—"ﬁ%ﬁsc H%”E{Agesgﬁmﬁq ai?ﬁprﬂﬁe#gPMG
il lustrates an exanple of the shape of the edge after the third step of
chanf er i nPRRPAFAEUE AGCAFRIRG ite the inyenyion coamprisg ope sFmerediocks

showi ng an exanple of a configuration of a slider.
having a predetermined weight. :

.) Similarly to the first load applying apparatus, a second
« load applying apparatus for processing a slider is an apparatus
+ for applying a load to a slider holder so as to urge a slider
» held by the slider holder against a lapping member, comprising:
a weight including a shaft portion which can be put into
contact with the slider holder at the lower end thereof and a
large diameter portion greater in the diameter than the shaft
portion:

’ a welght holding portion formed with a hole which allows
the shaft portion of the weight to pass therethrough and which
disallows the large-diameter portion to pass therethrough,
for holding the weight movably in the axial dlirection of the
shaft portion of the weight with the hole; and

weight holing portion moving means (device) for moving
the weight holding portion up and down.
A spiral groove is formed on at least either the outer

circumferential surface of the shaft portion of the weight or



Fig.x 48 schematically illustrates a nethod for chanfering a slider

according to the related art. Fig. 49 is an enlarged illustration of a
Tegion-Cin'the vicinity of edges of rail portions which have been )
chanfered according to the method shown in Fig. 48. Fig. 50 illust! Q[é@“aiuﬂ
node of inclination of a slider. DETAILED DESCRI PTI ON OF PREFERRED

EMBODI MENT A preferred enbodi nent of the invention will now be described
with reference to the drawings. Fig. 1 igga partially cutaway front view of
a slider 23 ,3 0 JAN 2p03 processing apparatus according to an

enbodi ment othehdnimererdiroumfergntiali suafacghtf sthle hobev of the apglat us
showmn in Fig . 1 . Fig. 3 is an enlarged front view of the apparatus | in

Fig. 1 show pg1HhggNSdAREAT hood of an X-Y table. Fig. 4 is a right side
view of the region-shown in Fig. 3. A processing apparatus 10 according to

t he present enbodinent .is an ratus for |apping.an edge gt _a slider to
chanfer the edge. Lré%g ﬁlgsgﬁfgg‘%&ﬁoﬁ?ﬁ?lﬁ&lfg’%ﬁg}%oa Oéaé% Zoogﬁg
slider used for a thin filmnagnetic head. The processing ap{)arat us, |0 has
an appar at usiRBERtIIYy ML thES osecatidonlondelapnlyingpranpatatys, t Khipsont
end thereof . A base portion 12 is provided on,the apparatus nmain body 11.
There is propaetches)geherdied by fiticHent bptweehattee chafbgoniven ofthe
X-direction (the horizontal direction indicated by the arrowin Fig. 1)

and an Y-dir -l h } i i 1 A3k : t.he 1N
f1o. 03 ) on' FEieh? AntenSHSROBT thelWAEhk Holdifie Bostion droCcllctred

novi ng neans Vi cC cc i i nventi The. X-Y table 13 has a
fixed plate Esf &?&éedgpg)r heé%)g;s‘;eégp%%t"ﬁgﬁ J{%‘ §EY§’§??%C?F ersviﬁzi’hégi Héjﬁﬁlrate
12 provided on the fixed plate 14, | at 6 fixed on the Y-direction
ngi ng pl a?lé'cﬂam,fe’éffp%agi§‘é§f??8n°€\ﬁﬁﬁgﬁﬁ§%blp&rél% o the Jugight el at e
16 and a plate 18 provided on the X-direction swi nging plate
the inner circumferential surface of the hole of the weight

holding portion to maintain a smooth operation of the shaft
portion.

For example, the weight of the second load applying
apparatus according to the invention comprises one or more
blocks having a predetermined weight.

Other objects, features and advantages of the invention

' will become clear enough from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a partially cutaway front view. of a slider
processing apparatus according to an embodiment of the
invention.

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

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

showing the neighborhood of an X-Y table.



Pl

I7. 3 0 JAN 2pp3 24 As shown in Fig. 3, guides 19 with a bearing
extending in the Y-direction are provided at both ends of the to)p:i @urz\ﬁce
of the fixed plate 14 in the X-direction. Engagi ng portions 20 e n\‘i 02003
the Y-direction in novabl e engagenent with the gui des 19 provided on the
fixed plate 14 are provided on both ends of the bottom surface of the
Y-direction swinging plate 15 in the X-direction. The Y-direction sw ngi ng
plate 15 is noved in the Y-direction when the engagi ng portions 20 nove

al ong the guides 19 on the fixed plate 1438As shown in Fig. 4, guides 21
with a bearing extending in the X-direction are provided at both ends of
the top surface of the plate 16 in the Y-direction. Engaging portions 22
extendi ng in the pigli reatd A rignengaaeNPllewVolen theeregh des sRbwer A detgon
the plate 16 are provided on both ends of the bottom surface of the
X-directi og swinging plate 17 in the Y-direction. The X-direction sw ngi ng
plate 17 i§°noved in the X-direction when the engagi ng portions 22 nove

al ong the guides 21 on_the plate 16. A pluralit f wire wndi bl ocks. 30
are secured on tfd9y a?elfga 1’%1?% r¥d ndﬁfﬁgab%(')gﬂ'§e§(ﬁ86’r G o Wit e
transform ng device or auxiliary device for processing a slider according
to the i nveddnsting d!ﬁﬂb%rh@i%%gof lehe wire winding blocks 30 will be
described later in detail. As shown in Fig. 3, a Y-direction sw ngi ng notor
40 is , 3 0 JARiZpOD 258 ;a ovddedviewt b€ &hpamembemehowndin 1IBigA &i.sc 42
is attached to a rotating shaft 41 of the Y-direction swinging notor 40 in
t he apparatus maFigaody {dl.a AEsontioviewdol thesY-dirdectivmwvswing width

. adjustin§ member in Fig. 1.
) Fig. 8 is a side view of the member shown in Fig. 7.
Fig. 9 lllustrates a movement of a slider holding jig
setting plate in Fig. 2. '
Fig. 10 illustrates a sensor for detecting the presence

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

9.
Fig. 11 is a side view of a wire winding block in Fig.
1.
@ Fig. 12 is a £ront view of the wire winding block in Fig.
7 1.

Fig. 13 1s a perspective view showing an elastic member
used in the wire winding block shown in Fig. 11.

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

Fig. 15 1s a perspective view showing the wire winding
block shown in Fig. 11 and a rubber sheet and a diamond lapping

sheet provided thereon.



i'nxt he apparatus main body 11 such that it sandw ches the disc 42. For
exanple, a hole is provided in a predeterm ned | ocation of the disc 42, and
a transm ssion type photo-sensor incorporating an anplifier is gng Q@ éﬁg
swing origin sensor 43. In this case, the swing origin sensor 4 e'g

the position of the hole of the disc 42 to detect an origin of a swing in
the Y-direction. ' A rotating shaft 45 r-aswng in the Y-direction is
coupl ed to the upper end of the rotating shaft 41 of the Y direction

swi ngi ng notor 40 through a Y-direction swing w dth adj usti ng nmenber 44 in

a position highejqthan iihg #0008 WiAF sk tnféeabﬁ‘fét Q{éé ?;J_athSf

Y-direction smﬁng width a justlng menber IS capa settlng t he
rotating shaft. 41 o be Y: SW._n tor 40 and t he Y. ection
Goi g ng T S ShardResbingRehhdine thr Hust It Hnd'n okl Sidhtert,
havi ng a beari ng |s attached to the upper end of the Y direction sw nging
rotatlngEﬂﬂ¥¥ ed theXRPRe 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 rot at iBkg sidf $13uspratas an ¢ixamplieonfsaimetineg foropravidhugt he
rotating shaft 45 for a swing in the Y-direction are offset, the cam 46

.3 0 JAN2bubb2d sheetrahdta idd.amond lapapiingnshéet hen Yhedi waeei winddhggi ng
notor 40, and a novenent of the cam 46 al ong the guide 47 swi ngs the guide
47, pl at prldeienshotedli Ire®i®n sM nging plate 15 in the Y direction. The base
portion 12, fixed plate 14, Y-direction swinging plate 15 and plate 16 are

formed Wth a hale tlhy quoh phaghvide s\ﬁdufr?%ga i%gag\reiovﬂba 1hOhat-hBfgeghal t 45

is inserted. An dlrectlon SW ngi ng not or ided I n the apparatus

(%Idlnrgg??éoh:le SW ngl ng rmt or %&%t%ﬁ)%%r%us el n &@;%GS%O{:IALSW ng origin
he.di so w2 b, pacb R BBOE St &%ﬁﬂ@%@&&%t B Eed- 8ation of
the disc 52, agd & U9, S3Lon . ¥ig PR BeEEgL SRR b9

Fig. 20 is a plan view of a slider holding jig setting
plate used 1n a processing apparatus according to an embodiment

of the invention.

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

in Fig. 20.
( Fig. 22 is a plan view of another slider holding jig
' setting plate used in a processing apparatus according to an

embodiment of the invention.

Fig. 23 is a sectional view taken along the line 23-23
in Fig. 22.

Fig. 24 is a perspective view of an example of a slider
processed by a processing apparatus according to an embodiment
of the invention.

Fig. 25 is a sectional view showing the neighborhood of



anpbifier is used as the swing origin sensor 53. In this case, the sw ng
origin sensor 53 detects the position of the hole of the disc 53{50 det ect
“an ori-gin of a swing in the X-direction . According to the pres JAN 2003
enbodi ment, 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 XY
table 13 to an origin of sw nging, whigh always keeps the position of X-Y
tabl e 13 constant when processing is started. This elin nates any variation
of results of processing. A rotating shaft 55 for a swing in the

X-directivgR k3 ie@4PlRE 1y the BEBEES@EHFgfr)e£P8rﬁQ&a$*]“g}]é dcedsfifgthe X

3 0 JAN 2p03 L 7 direction sw nging no 50 t hroug -direction sw ng

wi dt h adj_ustin ] Siti i t t urface of the
base por Fpgﬁrf%.urg%ce‘gg%dit%o% seweﬁ'ga]ovélﬁq%cﬂ%s |eng%r%e%§ceirs°r{5'4 i s capable
of offsetting the raqtating shaft 51 of the X-direction sw nging notor 50
and the X-dire@?ﬁbnZémiﬁggﬁgeP&FﬁﬂFﬁgi%ﬁHFFrgﬁlaﬂdoﬁaE%%IEeg*°gd?u%@ing t he
offset. A cam56 having a bearing is attached to the upper end of the X
directi offi®wi @§i-ng rotating shaft 55. A guide 57 extending in the
Y-direction for guiding the cam56 is provided on the bottom surface of the
X-direction swFigi.n@7plist @ $&ctivhah vhewrof adiIvad Epplyingfpatielion
X-direction swinging notor 50 and the rotating shaft 55 for a swing in the

X-direct ianrFdge Qf ftaden tironc N Erdoht Gliadld hdneor r ot ati on of the
X-direction swinging notor 50, and a novenent of the cam 56 al ong the guide

57 swings the gyigdeaB7is % deedbhal FYeRBANEHY dbRaldppIdiRgHPSrdfonn the X
direction. The base portion 12, fixed plate 14, Y-direction sw nging plate

('8 (r;]m_d piates 6 ar %?E%W%dm th sid'é()ltgletxigo@{gh. which the X-direction
ging rotating shaft I's 1nserted. configuration and operation of
D Yodoroes! 2R3 59, Yk Ot HlAT IR pidlubl HBYAE SRSGH. BEC 11
swing width adlugh R MRS 463N Wit hed G rleui. Petween

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

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

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

'@

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

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

Fig. 35 is a sectional view illustrating a second step

of chamfering of the processing method according to the

embodiment of the invention.



t'he Y-direction swinging notor 40 and the Y-direction swinging notor 45 is

zero, and Fig. 6 is a side view of the nenber shown ., ,30

in Fig. 5 'Fig. 7 is a front view of the Y-direction sw ng mﬁdth%ggrﬁggﬁmég
menber 44 when the offset between the Y-direction swi nging notor 40 and the
Y-direction swnging notor 45 is a predeterm ned quantity greater than
zero, and Fig. 8 is'a side view of the nenber shown in Fig. 7.. The
Y-direction swing width adjusting nenber 44 is equipped with a fixed
portion 61 fixed to the upper end of the rotating shaft 41 of the
Y-direction swFdgi.n§énbs ;@ sé@tdotalaviey Hl husowet oxg entthdgd stepeof
direction, a novable portion 62 novably contained in the groove of the

fixed pochag¥etineffiheprbeesbengEthandcebriifig tdlthedmsvasnémei ng
rotating shaft 45, a driving screw 63 attached to a side of the fixed

portion e TOMidHEid}e movabl e portion 62 relative to the fixed portion
61 and a@%i %lﬂr?g screwléﬂ?attached to another Side of the fixed portion 61

for fixing the vahlLe,portion .62 to_the fixed. portion 61 .. Wth the
Y-direction sw % 'V\Ilght %Ba%ljsfsc[rﬁ%?d’%%gw ﬁﬁuFﬁgaﬁ;{}gbﬁ‘%Ob%?F i%#%%dcan be
noved relative to the fixed portion 61 by rotating the driving screw 63 and
the novafPE FHAMESTIRg 2ressdted &Pn (?‘I{“ﬁ@qji%%ﬂ e PrenesstReni ng
the fixing screw 64. When the Y-direction swinging notor 40 is driven with

zero of f Bethed acaendiag deatthey esthedimentofof Hbey dmventiiih- swi ngi ng not or

40 and the Y-direction swinging rotating shaft 45 as shown .3 0 JAN 200
29 Fig. 38 is a sectional view illustrating still another

(. method for chamfering presented for comparison with the
processing method according to the embodiment of the invention.

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

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

Fig. 41 illustrates a slider holding jig according to an

. embodiment of the invention wherein a lateral wall of the slider
holding jig and a lapping surface of a diamond lapping sheet
define an angle of 60°.

Fig. 42 illustrates an example of the shape of an edge
after the second step of chamfering in the case shown in Fig.
41.

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

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



in Pigs . 5 and 6 , the Y-direction swing width adjusting nenber 44 causes
the Y-direction swinging rotating shaft 45 to only rotate and remain in the
same pesition. Therefore, the resulting swing width of . the Y-di r@¢ JaAN 2003
swinging plate 15 is zero. Wien the Y-direction sw nging notor 40'1s driven
with an offset of a predeterm ned quantity greater than zero between the
rotating shaft 41 of the Y-direction swnging notor 40 and the Y-direction
sSWi nging rotating .shaft 45 as shown in Figs . 7 and 8, the Y-direction

Swi ng wi dth adjusting nmenber 44 causes the Y-direction swi nging rotating
shaft 45 ao.rotate eccentrically to the rotating shaft 41, which
consequently causes the Y-direction swinging plate 15 to swng. In this
case, the sw ngpygdthy of1 i ratdd 8Cs1 Ple B WM 1HY BHEt ScddraSnh M6 %r he

of fset between the rotating shaft 41 and the Y-direction swinging rotating

shaf t 45. easQuELOM ShEOT Ak PRELARLAIn0l LIS 20 h PP L0 SR dt 1

adj usti ng ne are the sang as 0seé of "the rection swng wdth
adj ustin gger ﬁ I n.the. present e%é(jinet é:hhes d _of, rotation of
the Y- di rRELAEROsifoPAG Aol POHRY | SULARS Bt \i HATORY dapPiad atest 40
rpm) and the speed of rotation of the X-direction swinging notor 50 is
control wiefitneaanaaggler ek G5to 30 rpm In the present enbodinent, the
swing width of the Y 3 0 JAN 2003 30 direction swinging plate 15 is
controll ed withfhga 45nyblusbhates can exanplkedrf khe wihapeaniafi lRnfeddee
X-direction swinging plate 17 is controlled within a range fromO to 30 nm
As shown aftérgthe, sdéoond stepaft chamfAfiagt dndtheg casé hehotmli dre®ign are
secured on the base portion 12 in positions on both sides of the X-Y table
(\1‘i n theqlporizontal direction thereof . A guide 71 extending in the
irection is provided '
Fig. 46 illustrates an example of the shape of the edge
after the third step of chamfering in the case shown in Fig.
44,
Fig. 47 1s a perspective view showing an example of a
configuration of a slider.
Fig. 48 schematically 11llustrates a method for chamfering
a slider according to the related art.
( Fig. 49 1s an enlarged illustration of a region C in the
. vicinity of edges of rail portions which have been chamfered
according to the method shown in Fig. 48.

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

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

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



(~+on each of the rail portions 29. A slider holding jig setting plate 70
is provided above the X-Y table 13. The slider holding jig settisgkgjﬁ*e 70
is provided to position a slider holding jig 80 for holding a sl A 2603
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 slider holder according to the

i nvention. Engaging portions 72 to engage the guides 71 are provided on the
bottom surface of the slider holding jig setting plate 70 in the vicinity

of both ghdeekamROl abPalBeud- GiéE6td Oy AJDUAMTEEbOAIMERL CNGRTI tHk
portions 72 along the guides 71 causes the slider holding jig setting plate

70 to no i A Y dipechi | d YoMy i W 70 1S
| ocat ed }{'ﬁvgﬂﬁr&g i o?nlh'glio%/el(yt~I e&?ﬁ‘(ﬂ%ﬂf‘% %%gntill%%p}%n%%e gor ward to

t he extrenigg ang is,retracted froE1the pgsit%on abov he X-Y table 13 by
movi ng i tPbAcRnalrd f5b% tha® gRapBlarged Front\yiew £ithe APRATARUR | ot o5
a nmovenent of the slider holding jig settin% plate 70. A sté&ger 75 is
provi dediPnF49podi shewing the falahhariead ofhan, EaY eables FHe- stikfer
holding jig setting plate 70 when the slider holding jig setting plate 70

i s | ocat adright heidecikdew efekheonegion rshown dind€ign B g.A Pracesssnd ate t he
backward novenent of the slider holding jig setting plate 70. Fig. 10

i |l ustraappazatassd atcordéhgcid the ipgre garasembedbmenbsiesnan agpadetud | der
holding jig setting plate 70 in the position above the X-Y table 13. As

shown i n£brQ.apfind aneddde oficd Ballder 4 ehamféri thdedgededrné grivsdmy war d
end of the holding jig setting plate 70. In a position that corresponds to

(&Iedf or vghHo@ifleft WiEL Shd £l j:BO.J.lxﬂiéEh:ﬁ 11k o2t Al 4101 dA e kel i, Sl i der

ing jig setting plate 70 is |located at the forward extremty, there is

providedfglﬁlthBngEdhggd_ig setting plate

The processing apparatus. 10 has an apparatus main body
11. An operation panel 23 is provided on the front end thereof.
A base portion 12 is provided on .the apparatus main body 11.
There is provided an X-Y table 13 whose top surface can be moved
in an X-direction (the horizontal direction indicated by the
arrow in Fig. 1) and an Y-direction (the horizontal direction

( indicated by the arrow in Fig. 2) on the base portion 12. The
. X-Y table 13 corresponds to the moving means (device) according
to the invention.

The X-Y table 13 has a fixed plate 14 fixed to the base
portion 12, a Y-direction swinging plate 15 provided on the
fixed plate 14, 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.



det.ection sensor 74 for detecting the presence or absence of the sensor
actuation piece 73 to detect the presence or absence of the slider hoIding

jig setting plate 70 in the position above the X-Y table 13 . For @X‘Zérnﬁ]@
a transmi ssion type photo-sensor incorporating an anplifier is ué% 3

sensor 74. According to the present enbodi ment, processing can not be
carried out until the slider holding |24 setting plate detection sensor 74
detects that the slider holding jig setting plate 70 has been retracted
fromthe position above the X-Y table 3 0 JHw ZU0O3 32 13 and it is
detected that tawe sHowterirhd®idj.n@,) ionidelst 1ogwitht @ Bahhsgbertehlengaft er

| ocated in the position above the X Y table 13. The purpose is to retract

the slidgm hﬁledynairéatiehtam pRlodt1Ae@at ner BAGBOSE i taRoYErEhBe X- Y
table 13 tenporarlly each tinme one cycle of proceSS|ng is carried out to

al | ow Fe@f%% o YA ARRNE-3IC8E 1 8nC £RIEELRE DAL EDns

shown in ng 11 g etectlon sens provi ed on

th lid hol. di tt plate 70.to detect whether th

ol di ng. 1% 585 ePals Apolie Y g f‘i@ AL SPRETIRT FLEreEh o
not. For exanple, the sensor 75 is phot o- sensor having a Ilght emtting
portion &waes |1g§hPr|°é’é@ie\¢i Ry BBth%‘FP‘E)rRiR‘Eﬁe&"l ﬁ‘rﬁogFPVéﬁ§dOBBo§PFB to

each other with the slider holding jig 80 interposed therebetween. In the
processi eqpdspedr hes bk tom shrfpcesefit thab¥ddirectionespbngingnpdatehe X-Y
table 13 is returned to the origin of swinging after the absence of the

sl i der halsdiimg thieg X3 iirecddm.r nBteby-aheestider shbhding plgtdeldcison
sensor 75. The processing apparatus 10 of the present enbodinent is further

(egui pped méividd an aark ap yrewt ot twissh e faigapmy | pered siosnparsovead to a
der held by the slider holding jig 80, capable of adjusting the

nmagni t ud@1nd MheARRlidsh | BRGbn Hife OB ERM O HOrti on 100 corresponds to

t he | oad applylng nmeans (device) according to the invention. A

configuration @ig &A®wn in Fig. 4, guides 21 with a bearing extending
in the X-direction are provided at both ends of the top surface
of the plate 16 in the Y-direction. Engaging portions 22
extending in the X-direction in engagement with the guides 21
provided on the plate 16 are provided on both ends of the bottom
surface of the X-directlon swinging plate 17 in the Y-direction.
The X-direction swinging plate 17 is moved in the X-direction

. when the engaging portions 22 move along the guldes 21 on the
plate 16.

A plurality of wire winding blocks 30 are secured on the
plate 18. The wire winding blocks 30 correspond to the
transforming device or auxlliary 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



., 3 0 JAN 200 33 | oad applying portion 100 will be described in detail

| ater. A configuration of the wire wi nding block 30 will now baﬁie\i@ié)ed
With referente to Figs. 11 through 15. Fig. 11 is a side view t 083
wi nding block 30. Fig. 12 is a front view of the wire wi nding bl ock 30.
Fig. 13 is a perspective view showing an elastic nenber used in the wire

wi nding block 30. Fig. 14 is a perspectiée view showi ng a transformng .
menber used for the wire winding block 30. As shown in Figs. 11 and 12,
the wire wi nding block 30 has a block main body 31. The bl ock main body 31
i s for nedpirdvbdedras i Wpparatuesnadicbody A1 . SAo@esc o tilke ateached ace
thereof . The recess 3la is adapted to contain a rectangul ar el astic nenber

32 as Sho!‘ﬁai'%o'f:iag::injgg‘sﬂ%f% | 296 ey 08 1 FBERE bn3SwRg SHE ot & M@ 4nl4. For
exanple, the elastic nmenber 32 is formed of silicone Tubber. The top

surface o h I | C r I S f ne h r t bl ock
mai n body{%éla%ﬁ%ﬁ%?ynst%?%g%%df fjh'e rA e%‘gggg?fgbi&%r&é&{ %lé '{s%ﬁ? gg&dg t he
transfornjng nmenber 33, there js_fo d uraljty o roj ectio 33a

xt ond: gLk HE dBRaAUHF Peiehankd hEtch Bhatlthattn f S R Ast of « ne
transform ng nenber 33. Each of the projections 33a has a rectangul ar

sect i onal 42onfAiQfueEaMBAE - P hodRaHPEOVLHE At ARTRGR IRF MR L 0F3TOTY o ned
of stainless steel. The top surface of the projections 33a is flush with
the top soff dthee ofdise Mdck and nabodyadsmiissdionhe typenspboiengens®ro-, JAN
2003 34 nenber 33 is contained in the recess 3la. Awre 34 is wund in a

pl ural it yimdotpsrst hnguard anipd ififlear i nsadf @s ethe sofiridrexiilgdek semniswrbody 31
containing the elastic nenber 32 or transform ng nenber 33 in the recess

(\?ﬁ theregd, . Thethads cdsd hectvd I gwhdgabeigeauiskhdor t4® dbve&taRithebody 31
h wire |ocking screws 35 in the vicinity of both ends of the
position of the hole of the disc 42 to detect an origin of a
swing in the Y-direction.
A rotating shaft 45 for a swing in the Y-direction 1s
coupled to the upper end of the rotating shaft 41 of the Y-
direction swinging motor 40 through a Y-direction swing width
adjusting member 44 in a position higher than the top surface
of the base portion 12. The Y-direction swing width adjusting
( member 44 is capable of offsetting the rotating shaft 41 of the
. Y-direction swinging motor 40 and the Y-direction swinging
rotating shaft 45 and capable of adjusting the offset. A cam
46 having a bearing is attached to the upper end of the Y-
direction swinging rotating shaft 45. A guide 47 extending in
the X-direction for guiding the cam 46 is provided on the top
surface of the Y-direction swinging plate 15. When the rotating

shaft 41 of the Y-direction swinging motor 40 and the rotating

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



bl‘ock main body 31in thel ongitudinal directionthereof . Wen(~the
transform ngnmenber33 is contained in therecess 3la, a part of trgg W [@ 2‘3@
| ocated on the upper surface of the wire winding block 30 is |lo tued b
the projections 33a of the transform ng nenber 33. Holes 36 for inserting
the | ocking screws are forned in the vicinity of both ends of the bl ock
mai n body 31 in the | ongitudinal directdon thereof . As showmn in Figs . 3
and 4 , the wire winding blocks 30 are secured to the plate 18 with | ocking
screws 37 inserted through the holes 36 for the |ocking screws . Fig . 15

i s a perkpaatiatelng &Y IHREHL P Rfr By Yrdiidg B sednghrg Mk do .sheet
and a di anond | appi ng sheet provided thereon. Wiile the wire w ndi ng bl ock
30 i | | usandtenovemend. of Sthewwam 46 along thadwide 4§ swihgs 38 guidee recess
3la of the block main body 31, the elastic nenber 32 may alternatively

cont ai negl7 | nptiater e sandla-dArediion Hwikigiiy i platevigedmntheeywire

wi ndi ng bl ock 30, and a di anond | appi ng sheet 39 is provided on the rubber

sheet 3834 FO&t SRIPIhe HiEsd icheet, fiked pi¥tle44i, 89a38ectilonr ned of
silicone rubber. The di anond 1 appi ng sheet 39 Corresponds to the | apping

b . : . . .
nccor di n 0104 Afatdhs RN didte 15" bR REREE LAY SRR kTGN | |
i i ndi bl Q d di t h .. F e, th | ate 90
S For et S -0 STEE SilavinecepParingenefh B IT nesrted o0 | <
provi ded on the plate 18; the rubber sheet 38_is provided on the plate 90;
and the di amor®P | ZpPirgcsAen: sywinging, Jipten BPgisiprevigded $Rd t he
rubber sheet 38. A description will now be made with reference to Figs. 17

(‘r ough amBPaFAtS Rk | Ro@Y Bl netth¢d-9% 52 A6y Aditaghede touphEptakdag 38 and

anond | appi ng sheet 39 on the wire w nding bl ocks 30. As shown in Fig.

17) a plshafti51 off WhecYvihoeatlidh cokdnBhametoachfcth dhe hpppiratasi8. The

rubber 38 is provided such that it covers all of the wire w nding bl ocks

30. In tieiwXbo@yelihowAa swihiggoriginwisensidre 58 alwnpréepfedginhadie 39, is

provided on the rubber sheet 38, the dianond |apping sheet 39 is first

pl aced dpparkBee mfingbedpd Psneh that At sdidwichiés the €086 52. 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 in the X-direction.

Q According to the present embodiment, the origins of
swings in the Y- and X-directions are detected by the swing
orligin sensors 43 and 53 to return the position of the X-Y table
13 to an origin of swinging, which always keeps the position
of X-Y table 13 constant when processing is started. This
eliminates any variation of results of processing.

A rotating shaft 55 for a swing in the X-direction is

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



of* the di anond | appi ng sheet 39 nust slightly protrude froman edge of the
ground paper 39. Next, the part of the dianond | appi ng sheet 39 protruding
fromthe edge of the ground paper 91 is aligned with an edge of t d r»bog‘l 2003
of the rubber sheet 38 where the dianond | apping sheet 39 is to be

provi ded, and the dianond | apping sheet 39 is then stretched on the rubber
3 0 JAN 2003 36 sheet 38 as the ground,paper 91 is pulled in the direction
indicated by the arrow 92 with said part held by a hand. Fig . 18 is a plan
view showi ng a state wherein the dianond | appi ng sheet 39 has been

str et chediordtion skiaginkeedtSB 50 ahdohyglh. al X-iddredtiont swiay widtihe sane
state. As shown in Fig. 18, the processing apparatus 10 of the present

enbodi MenRiq juk tATRY niéfitbed 52 L8Na Wd AL M il iAGHIOekan3ehbNtbpt Shrf K41 Ng an
array of five blocks in the X-direction (horizontal direction indicated by

the arrowd [ . bl } a4t | T, e} rti | rection
I ndi cat e\g‘fbghg hlgasa%zrg%owlbliyln&lv—lﬁé S Cl)g%fé )ﬁ'hrheigvlﬁeﬁtg‘é%f%gbg Q%égﬁg%%tﬁ%
X-direction. The s|ider | di ng il efti | at e, 70 11 b escri bed
W th ot BEBREE 5474 GEpabls phietttetbtae K robat Be eel Sk SRR | o
setting plates 70 are prepared for the processing apparatus 10 of the
present i§fdHion I-%?HFGS‘)F%RQ droter spP qapdhdihg ﬁg'qii’@"sté'tqq nFPreiRdof a
first type is represented by a reference nunber 70A, and a slider hol ding
jig settmofatlime sbafs §5cand ¢apable ofemdhshing Whegofisetancd camber
70B. The reference nunber 70 represents both of the two types of slider

hol di ng j5i60 eatingna hedring 0s aatitdéBed Ftg. tBe upperplend wiewld Xhe first
type of slider holding jig setting plate 70A, and Fig. 21 is a sectional

(g ew t ak @i ralcdien Beihighag2doPdt img FHaf 285 . Asa sfude iy eResadlinguies, the
‘i der holding jig setting plate 70A has a main body 70a 3 0 JAN ~uu~ 37
the Y-direction for guiding the cam 56 is provided on the bottom
surface of the X-direction swinging plate 17. When the rotating
shaft 51 of the X-direction swinging motor 50 and the rotating
shaft 55 for a swing in the X-direction are offset, the cam 56
is rotating by a rotation of the X-direction swinging motor 50,
and a movement of the cam 56 along the guide 57 swings the guide
57, X-direction swinging plate 17 and plate 18 in the X-
( direction. The base portion 12, fixed plate 14, Y-direction
" swinging plate 15 and plate 16 are formed with a hole through
which the X-direction swinging rotating shaft 55 is inserted.
A configuration and operation of the Y-direction swing
width adjusting member 44 will now be described with reference
to Figs. 5 through 8§. Fig. 5 is a front view of the Y-direction
swing width adjusting member 44 taken when the offset between

the Y-direction swinging motor 40 and the Y-direction swinging

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



i'n the formof a plate provided above the dianond | apping sheet 39 w thout
,contacting the same. The main body 70a is formed with ten hol es 76A through
WhICh the sl'ider holding jig 80 is inserted. The ten hol es 76A arﬁgom ded
i'n a positional relationship with each other sinilar to that of t 2003
wire wi nding bl ocks 30 shown in Fig. 18. As shown in Fig. 21, the holes 76A
are at a predetermned angle to the vegdical. Therefore, the holes 76A
position the slider holding jig 80 such that a slider is in contact with

t he di anond | appi ng sheet 39 with a surface of the slider to face a nedi um
i nclinedimefagl & t @ilghe? lizppifmuview e Othe e dirmnibn apinegwsaert 39.
The hol es 76A correspond to the positioning portion according to the

i nventiopg;y Eisg:in%;z riemierP| AN WHY tHe (¥E A VUL e Siidlffeéewhng iig
setting pI ate 70 and Fig. 23 is a sectional view taken along the line

23-23 in S t I g.setting
pl at e 70§ gi%mo%hgw7bﬁ ttﬁgt geakggéﬁ%’n E‘gfﬁémgrgg?égdﬂgb%éea‘t he

di anond | a eet. 39 w thout coptacting the sa The |n bo 70b is
For med wPTRdeRRTTAS AR g, BREGRFE LIATD 2T Rae AR 48 ngb i 2pBLre
inserted. The ten holes 76B are provided in a positional reI at| onshl p with
each ot h¥lew @ff he qembar $hawie dmeFgr & wi ndi ng bl ocks 30 shown in Fig.
18. As shown in Fig. 23, the holes 76B extend in the vertical direction.
Therefore, theThev ¥tdireghias svilag MBlgosadjysting Jhemker hdiddibhg jig 80
such that a slider is in contact wwth the dianond | apping sheet 39 with a
surface ehutippedl wdéh &of fxed porftedinuGli fiipadatsé eihenvuppeirhendapfi tigesur f ace
of the dianond | apping sheet 39. Both of the nmain bodies 70a and 70b of the

( i der hebelardnig GhuEt 41y ¢f atlks Y041 p86tI6R swdnbangetoridan 40 panaal ity
screw hol es 77 through which screws are inserted to secure the plates

70A and £@G1hg & SMéQézE\QerﬂPIﬁ%%ﬁ 03% ahlewet&anﬁ 8Smovdb88dpert Bohh Of
the main bodi és 70a and 70b of the slid
62 movably contained in the groove of the fixed portion 61 and
fixed to the lower end of the Y-direction swinging rotating
shaft 45, a driving screw 63 attached to a side of the fixed
portion 61 for moving the mbvable portion 62 relative to the
fixed portion 61 and a fixing screw 64 attached to another side
of the fixed portion 61 for fixing the movable portion 62 to
the fixed portion 61.
‘@
With the Y-direction swing width adjusting member 44, the
movable portion 62 can be moved relative to the fixed portion
61 by rotating the driving screw 63 and the movable portion 62
can be fixed to the fixed portion 61 by fastening the fixing
screw 64.
When the Y-direction swinging motor 40 is driven with zero

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

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



holding jig setting plates 70A and 70B are formed with screw holes 78

t hrough which screws are inserted to nount the slider holding jlg e\yﬁﬁ'ng
sensor  75. A description wlll now be nmade with reference to Fig.

exanpl e of a slider processed by the processing apparatus 10 of the pr esent
enbodi ment. The illustrated slider 150 is used in a thin filmmgnetic
head. It has rail portions whose surfaggs are to face a nedium ( air
bearing surfaces ) , and the rail portions are formed such that outer

| ateral walls of the rail portions are |located inside lateral walls of the
slider 15h FAgd.her antihe, stied¥-direcitdon sweimd iwisdith edjuset islg rembbavi ng
two rail portions 153 whose surfaces are to face a nedium The rail

portions 453 Aifed GEREd SHOFed1Edn WHiG girf% %%Iat\m shh#t a5 tBeohay!
portions 153 are |l ocated inside |ateral J A N 2003 39 , 152 of

the slider gép%epnwtr&%ihoﬁﬁ iﬂé l%%e é‘sf‘t:‘?&‘?det gﬂ%ﬁﬂ; stapge

t her ebet Ween erring to Fi reference nunb represents the
di rection of flow duri er t The surface of .the slider 150
o' the. kAP ibing Wi st R SRS B aLhsey Lon HHAR TS el 16 48
"inflow side end face LE" , and the surface on the side thereof Wiere air
fl ows outZz§¥Phereinafter referred to as "outflow side end face TR' . The
"lateral walls" are the surfaces which are forned to extend in the
direction i n wiWhgn ghe ¥rgireghdonhseinging matier 40 Lodriven Midlf ape LE
outflow side end face TR and the surfaces to face a medium |In nbst cases,
t he i nfl affdale chd paeddifemitfddwusndd tgndreacerTRhanuzbzoebetwekace a
medi um and |l ateral walls are perpendicular to each other. In the slider 150
OWn i N fHed rotdtindehafitedl |t ehel 3-dbdeotibheswingimgmdtoys 4b63nare t he
| ateral walls closest to the slider lateral walls 152 anong the t.
lateral wald ¥7-Qf1rdit Ich | s Tokatindy ROGHH UG RECEhvWA Qﬁnﬁlgbl ng

portion 155 in the formof a recess is defined between the two rail
portions 71§l?id J,hQ:he Y-direction swing width adjusting member 44 causes

the Y-directlon 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 ¥-direction swinging plate 15 is twice
the offset between the rotating shaft 41 and the Y-direction
swinging rotating shaft 45.

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

In the present embodiment, the speed of rotation of the
Y-direction swinging motor 40 is control within a range from
0 to 40 rpm, and the speed of rotation of the X~-direction swinging
motor 50 1s control within a range from 0 to 30 rpm.

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



Wi dth of the rail portions 153 is not uniformacross the air inflow side
.and the air outflow side thereof. The wdth is largest at the aiqrpi @%\H
side, nediumat the air outflow side and smallest in the interr‘rg(JQa 03
region. In the vicinity of the ends of the rail portions 153 on .3 0 JAN
2pp,~, ~o0 the air inflow side thereof , there is provided taper portions
160 whose hei ght decreases toward thosesends. At the end of the slider 150
on the air outflow side thereof, there is forned a nagneti c head el enent
157 and a term nal 158 connected to the magnetic head el ement 157. The

hei ght of directipn pEiRgdnRg nixte ltﬁwé-SdéspgreilﬁﬁeWh'é@b@i@é%?@p@
generating portion 155 ) of such a slider 150 is on the order of several um
(a. g .0,td1l5 ntnt and g swinhigewiidth aficehd&i-ddeecttionl sstingingplllatel 52 of
the slider 150 and the outer lateral walls 154 of the rail portions 153 is

on the order;gfcenredaledendtuin(a. & fqéofkem% ¢enBo Amwj or part
I ndi cated by a reference nunber. 150a of the slider 150 shown in 24 is

formed of | for%e@mﬁ,inakw UM 81 2hatd LGHY U9 &ﬁgggfnwf@@m Q,

and a part of t sane i ndicated by a reference nunber 1 or nmed

| um 1 dnt d.s

?elrjm EZI (fégg%ﬁgg?)glsa%l ons wggﬁ %ne\tﬁor%étq%%n | n:g%c and t he
lid 150 will b 5 Fi 25
11 ust r at BETRnELAERGR o?cﬁwoa*%? #efesli h B6¢ hastefpseds a?ﬁ@c?t% 8 2605

an enlarged view of the region Cin Fig. 25 Fi g. 25 shows an exa
wher ei n wERerepfidi iy BHsta 13GX$GHF&PH| 48 the 3(7%‘&#19’}1@-5(@%9@# | n the

recess 3la of the block nain body 31 are used. Fig. 25 shows only the
('nsfor nongeachbef BBeandihi pertions 28ch a wire winding 3 0 JAi ~ ~pp3

A slider holding jig setting plate 70 is provided above
the X-Y table 13. The slider holding Jig setting plate 70 is
provided to position a slider holding jig 80 for holding a slider.
The slider holding setting plate 70 corresponds to the
positioning device or auxiliary device for processing a slider
according to the invention. The slider holding Jjig 80
corresponds to the slider holder according to the invention.
Engaging portions 72 to engage the guides 71 are provided on

(. the bottom surface of the slider holding jig setting plate 70
in the vicinity of both ends thereof in the X-direction. A
movement of the engaging portions 72 along the guides 71 causes
the slider holding jig setting plate 70 to move in the Y-
direction. The slider holding jig setting plate 70 is located
in a position above the X-Y table 13 when it is moved forward
to the extremity and is retracted from the position above the

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



bl ock 30. As shown in Fig. 25, a plurality of slider fixing portions 80a
are provided at the lower end of the slider holding jig 80, and a slider
150 to be processed is secured to each of the slider fixing portiq?g ggw aﬁ
nmeans of, for exanple, bonding. The wire 34 provided on the projection 3
of the transform ng nmenber 33 is provided in positions corresponding 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 medi um of théFkai |9 gddnsdiratesdachovement | aerthel 51 iideretiolldinige jdlgi der
holding jig 80 and the outer lateral walls 154 of the rail portions and

posi ti onsseptims Pl Jot.0 BResboppexiJss is6grdeideadimya poe iltdiosy ghawal | s
152 of the sliders 150 and the surfaces 159 toward a recordi ng nedi um
(magneti GéisEsgoits (6 tHd ¢@at ball FETERIHIGHEY N1l J1gTBBERRAGS, he

rubber sheet 38 and di anond | appi hg sheet 39 provided on the wire 34 are
t ransf or hLeof A | e ki 161
and scoomit i dD igh s b AHBEIR i AEBRANE O R0 i LoBRRER G e
162. As a result, the djamnd | I N eet, 39 are  put into contact with at
| east t hét |t§€qtb€d%§? f%@%ﬁﬁﬁ‘@i&e?if@z?‘"Tﬁé‘gabg\)e&8e§89}’gé €acti on
simlarly occurs in a case wherein the elastic nenber 32 is contained in
t he receshesbackward govgmentgf the gkider halddngghlg 568F129 Plaken t he
transform ng nmenber 33 is contained in the recess 3la of the bl ock nmenber
31, the WiGe 34 can be noved nore easily than in the case where the recess
3la contains the elastic nenber 32. Therefore, when the transform ng nenber
(ais used as tFigy.md®béilosttratesdaisender rigede teétt imy ¢hel prekeneei s sone

ft of the position where the sliders 150 are fixed to the slider holding
jig 80, tdie adsehce 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 holding
jig setting plate 70. 1In é position that corresponds to the
forward end of the slider holding jig setting plate 70 when the
slider holding jig setting plate 70 is located at the forward
extremity, there is provided a slider holding jlg setting plate
detection sensor 74 for detecting the presence or absence of
(’ the sensor actuation piece 73 to detect the presence or absence
of the slider holding Jjig setting plate 70 1n the position above
the X-Y table 13. For example, a transmission type photo-sensor
incorporating an amplifier is used as the sensor 74.
According to the present embodiment, processing can not
be ‘carried out until the slider holding jig setting plate
detection sensor 74 detects that the slider holding jig setting

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



34 hoves to positions corresponding to the separating position between the
. individual sliders 150 because the rubber sheet 38 and di anond | appi ng

sheet 39 raised by the wire 34 protrude into the separating positions
between the individual sliders 150. As a result, the dianond | apg bhoJsinekg3
39 evenly contacts two adjoining sliders 150, which allows uniform -
chanfering of the sliders 150. The magnetic head el enment 157 is forned on
the end of the slider 150 at the air outflow side thereof. Therefore, the
end of the slider 50 at the air outflow side is preferably processed to a
| ess degrnaeanideit decdetbettdretat Whensihdet rteslafioigrijig setbengIBate used as
the nmenber contained in the recess 31,a of the block nmain body 31, since

the wire 34 Ha% lbeed! atheais die) QUKL P the3 3R Qft 101 dBdnsaidifg menber
33 and the rubber sheet 38 and di anond | appi ng sheet 39 are |ocated on the

wre 34, |_arge.gap dns. f t n p r f orm ng
rember 3¥ £AR1nad% e AR S bt ARG e T T
adj oi ning prqjections 33a. _,As a,tesult ... the dianond | appin eet_ 39
contacts ngq éb]régtﬁS'ggnf)wms Pasttden, 3 ‘f%nghﬁeMeﬂ:atm@ oi ni ng
projections 33a. It is therefore possible _to suppress the degree of
chanf er i #§"Prradddy SRchhdige gee ¢¥O18nof HRrefesHLRY | by SrFeled Rwhf .
While the width and height of the projections 33a of the transform ng
menber 339 atbowgemiadenallity ofea dlamnsbildppniagwihert to Yedeswribedet ween
the adjoining sliders 150 fixed to the slider holding jig 80 (hereinafter
referredlateas "separation width") and the like, the width of the
projections 33a is preferably set within the range fromO0.05 to 0.20 nm

(@l the height agfskéwn @IOFegli D& 882dés HERIBIRLY a6tedtibhnsddior ange

omO0.10 to 0.50 mm The separation wdth d, the width of the projections

33a and yBejhepabi18bat BR EREEsINALDI RoldikGSHi G e CXENP! Slytd Ay diego Of 0.2
nm 0. 15 nm and 0.40nm respectively. For exanple, the wire 34 is fornmed of

;5/%”} get Lgeftggﬁrwﬁé%@%huyéﬂhéf h898183 g 8813 RbGAteA SGELRAWh {die | 1 Ke.

holding jig setting plate 70 or not. For example, the sensor
75 is a photo-sensor having a 1ight emitting portion and a 1ight
receiving portion provided in positions opposite to each other
with the slider holding jig 80 interposed therebetween.
In the processing apparatus 10 of the present embodiment,
the position of the X-Y table 13 is returned to the origin of
(. swinging after the absence of the slider holding jlg 80 is
confirmed by the slider holding jig detection sensor 75.
The processing apparatus 10 of the present embodiment is
further equipped with a load applying portion 100 for applying
a downward load to a slider held by the slider holding jig 80,
capable of adjusting the magnitude of the applied load. The
load applying portion 100 corresponds to the load applying means

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



out’er diameter of the wire 34 is appropriately set in accordance with the
. separation width-d, it is preferably set wwthin the range fromO . 03 to O
. 20 mmin the present enbodinent . The outer diameter of the wireddh JAN 2003
exenplary value of 0.09 mMmmin this case. g p J AN 2uu3 44 Wile the
rubber sheet 38 preferably has hardness in the range from30 to 60) it is
preferably softer, the greater the ano¥ht of lapping. In this case, the
hardness of the rubber sheet 38 is an exenplary value of 50. The thickness
of the rubber sheet 38 is preferably in the range fromO0.10 to_0.30 nm In
thi s caseloahaRM IR ROBE1IINLGQ 3L bgcdesgyipbedapnedekpiadr yakgrue of
0.30 mm |~ For exanple, the dianond | apping sheet 39 is provided by
form ng a | ayerA gonf llgap@tigpmetfethelwiore avimiddmigobotk| 39 wihlsl micex bkl e fil m
is formed of, for exanple, polyethylene terephthalate (PET). For exanple,
t he | ayeraedcihédpiiih nibé st énce Std Figy. [yl adiongdo y%ar t Felges 1af idi anond
on the flexible filmalong with a binder and by drying the sane thereafter.
Here, the, gridid et off th'&ewﬁ*.kénﬁ?lﬂd@ﬁétb%éﬁ 36, ariXenl 3y avakhgeof 0.25
um The thickness of the flexible filmis preferably i'n the range fromO to
6 um The thic S . l,exi Il a cas [
di anond ﬁ’aip(%l r?g?s eee&j%gg Sjslrﬁéﬁréa&) oéﬂd?zg’fﬁonghggr??cﬁgsga ‘a%gsﬁf%ﬁ%grg
no flexible film Here, the i ckness of the, flexible film.lis ap_exenplary
Vel ue'of VAe,Frgwind,an edRstde ngnRRa e et thaBe PiiemanashenBiAER
Y-direction is preferably greater than the swng wdth in the X-direction.
Wien t he ¥paFagi-oht &SR PeF sReF e view shewimg 3 transfiarmingmembgre

respectively set at 0.2 mmand 0.09 nm as descri bed above, 3 0J AN 2003
( . used for the wire winding block 30.

usi ng

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
arectangular recess 3la which is open on the top surface thereof.
The recess 3la is adapted to contain a rectangular elastic
member 32 as shown in Fig. 13 or a transforming member 33 as
shown in Fig. 14. For example, the elastic member 32 is formed
of silicone rubber. The top surface of the elastic member 32
is flush with the top surface of the block main body 31 when

(‘ contained in the recess 3la. On the top surface of the
transforming member 33, there 1is formed a plurality of
projections 33a extending in a directio‘n perpendicular to the
longitudinal direction of the transforming member 33. Each of
the projections 33a has a rectangular sectional configuration.
For example, the transforming member 33 is formed of stainless
steel. The top surface of the projections 33a is flush with

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



45t he swi ng width in the X-direction is preferably in the range from1l to
5 M and the swing width in the Y-direction is preferably in the range
fromO0.05 to 0.15 mMm Here, the swing width in the X- and Y-directions are
exenpl ary val ues of 3 nmand 0.08 nm respectively) In the procddkidhN 2003
apparatus 10 of the present enbodinent, a plurality of wire w nding bl ocks
30 are provided on the plate 18. Alternatively, one |arge elastic nenber or
transform ng nmenber may be secured on the plate 18 and a wire may be
provided on the elastic nenber or transform ng nenber with both ends

t her eof deamhes 33 incCemeRirgdiie Phetreadss|Hlauch a configuration
however, the tension of the wire can be unstable and processi ng ‘accuracy
can be consequexwliiyer3disadourd daraipigrad itlyeo taseast apotmdithenbutetrhe
tension of the wire 34 is nore stable than in the above-descri bed

confi gur & dumEsrersce @ Yha BIGEk ndd peliyt FE c¥ntaidAds thecaladtes the
top surface of each wire w nding bl ock 30. The present enbodi nent therefore
makes it W] ' j C hqWr af,l f the
Toad appliesi o b8 HEBISCrRLAg ARy 33RO, Aoy ol Bheflol (%),

and 28. EhQ. 27.] cikapal , vi e. l,0a I iﬂg rty 1gg t aken
fromthe lﬂtl'%or?t%ds% %éfa tt ﬁgr %%?E fg‘lfue%lSso él%&ge%é:(ﬂ &5’%2?’%% % B héaVO
appl yi ng por.ti 3n 100 %gken from§ sglde t hereaf .. As shown in those figures,
the | oad Wit VARG LOPETRE SORPTRIS LAt imTLC1815Y) af, DOBR SRAHGEERE pl at ¢
110 at a first stage, two franes Z11 forned only by lateral walls secured
on the wdlggk HéF‘-Bi%@Flbﬁ&t%“ the lorgdtuginal dgientipmpitheseof20 When second
stage secured on the respective frames 111, two frames 121 forned ‘only by
daat er al ile $raemfioaning membeas 33c tlisveonsadnedhdndthg peaees 328, awo '
ight holding plates 130 at a third stage secured on the respective frames
121 and partcoferthel ¥lreadédnjolcatedabnabtleuppperssutfiace efcthedwbret he
respective weight holding plates 130 . The two each frames 111, weight
hol di ng plidddahglPlockli B®MS located above the projections 33a of the
transforming member 33.
Holes 36 for inserting the locking screws are formed in
the vicinity of both ends of the block main body 31 in the
longitudinal direction therecf. As shown in Figs. 3 and 4, the
wire winding blocks 30 are secured to the plate 18 with locking
screws 37 inserted through the holes 36 for the locking screws.
{ ~
. Fig. 15 1s a perspective view showing a wire winding block
30 and a rubber sheet and a diamond lapping sheet provided
thereon. While the wire winding block 30 illustrated in Fig.
15 contains the transforming member 33 in the recess 31a of the
block main body 31, the elastic member 32 may alternatively
contained in the recess 31la. A rubber sheet 38 is provided on

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

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



121, weight holding plates 130 and covers 131 are arranged in a
front-and-rear direction. The weight holding plate 110 is forned with ten
hol es 112 having a rectangul ar sectional configuration. The hol e B12Aur a0,
arranged in a positional relationship sinmlar to that of the ten holes 76
of the slider holding jig setting plate 70 shown in Fig. 20 or 22. The

wei ght hol ding plates 120 and 130 are t%espectively fornmed with holes 122
and 132 having the sane configuration as the holes 112 in positions
correspondin o the holes 112 of the we t hol din | ate 11 0. A weight
hol der 148 iLg m%‘g§é) ngs ThRReRol e’gnquia(nq@g 5981§925heesc%9 of the
wei ght hol ders 140 is formed with three holes 141 having a circul ar

sect i onakordesPeRds itenthet bapp ing imember aecorddngdteccehe cinvenisleri ght
hol di ng pl ates 110, 120 and 130 and the weight hol ders 140 correspond to

t he wei ght hol dnnghpoptroocessing dppardt (1 ascomddnggtbothéepriewemt i on.
Three weights 113 are nounted to each of the weight holders 140 at the

first stagpodifentsi 8p1atl390 9saesied ihetedaur anehafrte WeRBehgldodks t he
formof an elongate col um and a |large diameter nenber 115 |n the formof a

col urm 936%#@;‘5% xﬁ}&%ndé oEEa“ e&[eeigﬂ\fptle b1Aa}e @‘i'érﬁ?rrﬁé’dthe

upper af t 14 Th ower ace of t e sh nmenber
114 I f T
formed wfneHitidetd ‘é%@n' 92‘*@“}8 eriatd 4 {r RS TP T over

end face,t hereof nd t of. the aft menper_ 114 nserted in
the receds. PFRELARALEN ﬁﬁeB@PEﬁeﬁﬂertmsr% SRR (3B ﬁ% ENEE
114. The weights_113 thus fornmed by the shaft nenber 114 and | arge di aneter
(Mnber 198 EBerRidbRd??0 anb %eoé‘i@éml‘?&ﬂ Fr@PRiBHeGBPQFnPﬂeGS\A%‘PW cordi ng

the invention. The bl ock may have any weight. That is, the weight may be
varied aPpgeplPatlel Pre¥idedi ng shet mubperpsdbeedndé-he || ke. For exanpl e,

the weight is 25 g
A description will now be made with reference to Figs.

17 through 19 on an example of a method for providing the rubber
sheet 38 and diémond lapping sheet 39 on the wire winding blocks
30. As shown in Fig. 17, a plurality of wire winding blocks
30 are secured on the plate 18. The rubber 38 is provided such
that.it covers all of the wire winding blocks 30. In the example
shown in Fig. 17, when the diamond lapping sheet 39 is provided
(‘. ‘on the rubber sheet 38, the diamond lapping sheet 39 1s first
placed on a plece of ground paper 91. At this time, an edge
of the diamond lapbing sheet 39 must slightly protrude from an
edge of the ground paper 39. Next, the part of the diamond
lapping sheet 39 protruding from the edge of the ground paper
91 is aligned with an edge of the region of the rubber sheet
38 where the diamond lapping sheet 39 is to be provided, and

the diamond lapping sheet 39 1s then stretched on the rubber



(

i'n the present enbodinent. The part of the shaft menber 114 of the weight

~ 113 at the first stage protruding fromthe | ower end face of the |arge

di anet er menmber 115 constitutes a shaft portion 113a, and the pa3 0 UaNaped
above the shaft portion 113a constitutes a |arge diameter portion 113b.
Therefore, the weight holder 140 holds the weight 113 by allow ng the shaft
portion 113a of the weight 113 to pass sterethrough and 3 0 JAN 2003 48
disallowing the |arge dianeter portion 113b to pass therethrough. Three

wei ghts 123 are nmounted to each of the weight holders 140 at, the second
stage. THBeRE 3% aD3the gHPuRdtDRRET b91a1§h§f-’t1 ferd®r He 43redeionr m of
an el ongate columm, a flange nenber 125 screwed to the m ddl e of the shaft
menber 12adirdtede by ther @nned % jwigth mpid asky hd dthyachdtand. a part of
t he shaft nenber 124 higher than the flange nmenber 125. The | ower end face
of the shaft nedlger1824 aplan ¥isphshiowing @stagewlidrain The dlamondi anet er
of the flange nenber 125 is greater than the outer dianmeter of the shaft
member 1aégpIB§ SHbet 3 W BeeRfstFerdrad ol HE tiilthed @EleetZd8,i gngqual to

the outer dianeter of the flange rrerrber 125. Each of the | oad adJ usting

bl ocks 1%93' sibosged Wi, tavthia;,,t aggﬁg ERatle S % 05 pglfé can be

I nserted ylnsertlngt Into the ality of
| oad adj ysti bl ocks 126 can_be_stac t he fl ange b In this
cage, “uplPo F@arpmgasséf'asmars ELECEEa b GRPORIRERE % nat i on
of the shaft menber | 24 and fl ange_nmenber 125 of i‘?e wei ght 123 at the
second sPRE¥1EEH, WkOnEED: BirfeW PG?:RghQ%?ﬁ’QS S Priyctetat nkormbngan
according to the invention, and the weight of the sanme is, for exanple, 25

Each érr@ﬁeofo%h%dqmlﬁﬁw&nbtbek% dbregtion horsrental (dirert tonck

ving a predeterm ned wei ght according to the invention and, for
indicated by the arrow in Fig. 18) by two blocks in the Y¥-

direction (vertical direction indicated by the arrow in Fig.
18). The wires 34 are arranged 1ln the X-direction.

The slider holding jig setting plate 70 will now be
described with reference to Figs. 20 through 23. Two types of
slider holding jig setting plates 70 are prepared for the
processing apparatus 10 of the present embodiment.

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 éecond type is represented by a reference
number 70B. The reference number 70 represents both of the two
types of slider holding jig setting plates 70A and 70B.
Fig. 20 is a plan view of the first type of slider holding
jig setting plate 70A, and Fig. 21 is a sectional view taken
along the line 21-21 in Fig. 20. As shown in those figures,

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



~ 0" JAN 20D3 49 exanple, it weighs 25 g. Therefore, by changing the nunber
.of the |oad. adj usting bl ocks 126, the weight of a weight 123 as a%e can
be varied within the range from25 g to 125 g, 25 g being one i.a A
decrenent. The uppernost |oad adjusting block 126 of the weight 123 at the
second stage is locked with a screwin a constant position relative to the
shaft nmenber 124, i.e., the position of37t he uppernost block 126 in the case
that four | oad adjusting blocks 126 are stacked, regardl ess of the nunber
of the | oad adjusting blocks 126. The reason is that it is necessary to
urge theinethbtfd38 ccft atibatdipmbvsiidegeabpverthevdilamond Lpppingsshéetd

adj usting block 126. The part of the shaft rnenber 124 of the weight 123 at

the second gii@oud ontddtdngd @hel BRameQVWerheéndainCsody 10& {4 apgemegnber
125 constitutes a shaft portion 123a, and the part |ocated above the shaft

portion %ﬁ B ‘E%ghhgrﬁge%ﬁ J:ﬁf&?%l?i%}ﬁrtﬂéorstﬂiﬁ%rlﬂéﬁldiﬁgeﬁE%%Sa1§ he

wei ght ho s the welg y all ow ng the shaf ortion 123a

of the i ght .| t ass_therethr h and disa i t.h di amet er
porti onmﬁfgﬁrtt(?%gasgn?%e?%? hﬁSgﬁﬁ. (#%r eae1[1 5%‘{%&%%”3&% & ?R)‘%J%%go?%feach of
t he wei ght _hol ders 140 at the_third st The wejght 133 is constituted b
L ohar t CReABELODERAT With OFh BEPER SRBLIaFCeuEhan OF FhertEnEiEe: 135
screwed to the mddle of the shaft nenber 134 and 3 0 JAN 2003 50 one or
nmor e | oawinding: bAgckisodRsshawnain ted k& aAfaphown iReFifaf2lpeter 134

hi gher than the flange nenber 135. The | ower end face of the shaft nenber
134 is i hodespht6A calrecont i gurpnedetermined;t engdearfe® ethef vemticahge
menber |35 is greater than the outer dianeter of the shaft nenber 134. The
(&er di anetrefoaie,t tive lhaded savlé N posic ddnothe sid@arshefddhngt ig 30 satkr
nmeter of the flange nenber 135. Each of the |oad adjusting blocks 136 is
formed wighRtaahgleabhr ogoin Wimdadtheithathemabbnd3tapping sheet 39
with a surface of the slider to face a medium inclined relative
to the lapping surface of the diamond lapping sheet 39. The
holes 76A correspond to the positioning portion according to
the invention.
Fig. 22 is a plan view of the second type of slider
holding jig setting plate 70B, and Fig. 23 is a 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
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 30 shown in Fig. 18. As shown in Fig. 23, the

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



can be inserted. By inserting the shaft menber 134 into the hole) the
plurality of |oad adjusting blocks 136 can be stacked on the flange nenber
135. In this case, up to four |oad adjusting bl ocks 136 can be SB@C@ﬁd-mI.e
conbi nation of the shaft nmenber |34 and flange nenber 135 of thée weight 133
at the third stage corresponds to the bl ock having a predeterm ned wei ght
according to the invention, and the weihght of the sane is, for exanple, 25
g. Each of the |load adjusting blocks 136 al so corresponds to the bl ock
havi ng a predeterm ned wei ght according to the invention and) for exanple,
it wei ghavxdeg76BpoeieLen)tiyy sahdes ngLdheg Mirdeo ©ich hdtoadsadaest i ng

bl ocks 136, the weight of a weight 133 as a whole can be varied within the

range fr & [ N egrfm% e i s not
necessar&rgt %ﬁsg?;el\?vat %gwﬂﬁrﬁgt?’&%g?%f'@ggogg%g??ng b %g? %%%hogeﬁgfé‘%?ght 133

at the thj St ' J 4 r ive to the
shaft ne e&%%‘% gtaﬁf%‘%é{%}é“ es‘ﬁial% ir?glréégl%%l%‘ (F)l?f#ﬁ]ea?vx%i g%f%igg at the
third stage protrudi fromthe lower end face of the flange nenber 135
constituﬁgg' Qﬁuﬁéj{ﬁ%té%ﬂwq%§éﬁﬁﬁﬁPq gffr t39vcat ed above the shaft
portion 133a constitutes a Iarge di aneter portion 133b. Therefore, the

wei ght hol der BeEmeEdthe mainebgaies3tOapnd 76k ¢f) theesdhder bolding 133a

of the weight 133 to pass therethrough and disallow ng the |arge dianeter
portion 133 sedtings plladest APAuaid 70B @nenlf ogmedl with3ai plavakitiyooft he
shaft portions 113a, 123a and 133a of the respective weights 113 , 123 and
133 . Thedtewonel es387 hawsowgt whdichoscpéwsohtedrigwrtdd oo epeuirecthe)
generated by friction between the shaft portions 113a, 123a and 133a and

‘e hol ep1@fteshgodeudlt 708! €6 rthel €hday iRy PloditlonssmeokhowReiat kogsof the
aft portions 113a, 123a and 133a. The sane effect can be achieved by

:‘ﬁrm gg Zigia&faﬂ 24" ogved b398 MBLnh@lowd el 70 Aifd Hub Nk dene dfPags shown
holding jig setting plates 70A and 70B are formed with screw
holes 78 through which screws are inserted to mount the sliderxr
holding jig detection sensor 75.

A description will now be made with reference to Fig. 24
on an example of a slider processed by the processing apparatus
10 of the present embodiment. The illustrated slider 150 is
used in a thin film magnetic head. It has rail portions whose

(. surfaces are to face a medium (air bearing surfaces), and the
rall portions are formed such that outer lateral walls of the
rail portions are located inside lateral walls of the slider
150.

Further, the slider 150 is a negatlve pressure slider
having two rail portions 153 whose surfaces are to face a medium.

The rail portions 153 are formed such that outer lateral walls

154 of the rail portions 153 are located inside lateral walls



This effect can be achieved by providing at | east either the grooves 138 or
.grooves 139. As shown in Fig. 1, guides 101 extending in the Y direction
are provided on the rail portions 29 provided on the base portl%? 1§AN
Y-direction novabl e portions 103 are provided on the guides 101. gh 2003
movabl e portions 103 are provided with engagi ng portions 102 which endage

t he gui des 101. 3 0 .JAN 2003 52 A nwenent of the _engaging portions 102
al ong the guides 101 causes the novable portions 103 to nove in the
Y-direction . The novable portions 103 are provided wi th guides 104

extendi ngsn blpe Mest isaldedi resti or &EothpRrdsiods tée weipht Ralding plate
110 in the horizontal direction are coupled to vertically novable portions

109. The o) r th engagin ortions 105 which
e d;rrp%éa 8§85 Licé &%Qﬂﬁf’ﬁé‘ex‘{“ gagihng p

engage t A nmovenent e engagi ng portions 105 along t he
gui des 104 cau t he nova |ons 9 to nove.in

Girection The NRASTEUTT FnEash 23 poh merrrertis BABueh 088 Koboesepes
driving cylinders 108 in the vertical direction. The vertical driving

cyl i nder sh@ixsction |9f AiRdilowh g P@9°P§&'a(,*ré§n104'r5ﬁds€ﬁ§§8png '

portions 105 correspond to the hol ding portion noving neans (device)

accor di n@ef cheesd t1 %% . omhichey-sil decthereod epere patr hewsodnads driven
in the Y-direction by Y-direction driving cylinders 107 shown in Fig. 2.
Thus, théddmsichappdy ireferdad do 460" tafilow sbdednd fidve LES,r and dheand
vertical direction. Wile Fig. 2 shows a state in which the | oad applying

portion Kifrfwse lo@ehhevyde Mandowtfl wherecal et f Bowe bt 9@ RepagihhE@arabove
the X-Y table 103, the | oad applying portion 100 can be noved forward to be

d\.at ed Fhperddie t& os VU E 1oV s188 difddadRPTHF N0 T M1ARt k) WRYES "t he

ghts froma
are the surfaces which are formed to extend in the direction
in which air flows and which cross the inflow side end face LE,
outflow side end face TR and the surfaces to face a medium. 1In
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
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 rall portions 153. The
width of the rail portions 153 1s not uniform across the air
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.

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



3 0J ANZ2003 53 state in which the |ower end of the shaft portion 113a of
*the 1 weight.113 at the bottom stage is | ocated above the sli der(ﬁu?l 9?\@92003
jig 80 without contacting the slider holding jig 80, thereby |oadlrig_the
slider holding jig 80 with the weights 113, 123 and |33 provided in the
formof a plurality of stages sequentially fromthe bottom stage. This
operation will be described with referfénce to Figs. 30 through 33. Fig. 30
shows the | oad applying portion 100 in a state in which the | ower ends of
the shaft portions 113a of the weights 113 at the bottom stage are | ocated
above t hd&hsl pday iné|1manifipgt13@teq>§. therstis erovd dedt tapar Perbipnsapplied
to the slider holding jig 80. Fig. 31 shows a state in which the | oad

appl yi ng 6@ wihers el e st bsmreasesd tovandhrtdhdseo enidlse sAat thehend of Fi g.
30 to put the |ower ends of the shaft portions 113a of the weights 113 at

the bott @ReStafi@erN160NéR&henaih St 1w eLdenthefedf e tHldrten shobehad |19
80, thereby raising the weights 113 above the wei ght holders 140 at the

bottom StAgEgnbRikEead! Q15 Shda feom N8 1PPEcoRfifbela aeryg! oht s
113 are not ?n contact with the Iflsower ends o? t%e shaft portions E%a of
t he wei ghts %\%h%ta ta{ae gem. LN this st t% slider ho g'ngjig
80 is | of§EF chhgn yeiﬁlﬁgl\?\gilg t's TE&“}‘%l?’h%“Eﬁ{fﬁ%rﬁ %aag;%giolqge!t he
sl i der hol% i 8? i.s | oad with three weights 113, a Ioai of 75 g is
Sopled (80snaebtRat T ARG LLYG BOCHALRE SCRSRREIng HorddsTed5aleo el ght
113 is 25 g. Fig. 32 shows a state in which the |oad applying portion 100
has been SMGh BeFLlAE¢Ed 1a8nhTPR themRuder sfhceverdinrm (eig.-.39-Fotput the
upper ends of the Wights 113 at the bottom stage in contact with the | ower
'ﬁé‘s of ®Bhem}haffhediisitencelbstwesn tthe hatgnal wald sl Semf fbheontiidenge,
ereby raising the weights
150 and the outer lateral walls 154 of the raill portions 153
is on the order of several tens pm (e.g., 10 to 60 pm).
A major part indicated by a reference number 150a of the

slider 150 shown in 24 1s formed of, for example, aluminum oxide

and titanium carbide (Al,0,°TiC), and a part of the same

indicated by a reference number 150b is formed of alumina (Al,0,)

so as to surround the magnetic head element 157 and terminal’

158.
(. The relationship between the wire 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 under processing. Filg. 26 is an enlarged view of the region

C in Fig. 25. Fig. 25 shows an example wherein wire winding

blocks 30 containing the transforming member 33 in the recess

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

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



123 ahove the wei ght holders 140 at the second stage. In the sate shown in
Fig. 32, the upper ends of the weights 123 are not in contact thg?

| ower ends of the shaft portions 133a of the weights 133 at the t Aiv 2003
stage. In this state, the slider holding jig 80 is |oaded with the_weights
113 at the bottom stage and the weights 123 at the second stage. Since one
slider holding jig 80 is |oaded wth thnee weights 113 and three wei ghts
123, a load of 450 g is applied to one slider holding jig 80 where one

wei ght Z13 is 25 g and one weight 123 is 125 g. Fig. 33 shows a state in
whi ch t hélazkl 3ppl yi ng portion 100 has been further noved downward from
the state shown in Fig. 32 to put the upper ends of the weights 123 at the
second stage i M ehownl LNVFLG .28, aOyRir&1dsy off & Edeh &EikipQy pboBsong3a of
the weights 133 at the third stage, thereby raising the weights 133 above

the wei g?ﬁo$§g@$§§?%@eﬁt at &d 'J".-bcvgrfséﬁ@%flli:ﬂet &1 fast draidy 13ld 86"

holding jig oaded wth the weights 3 at the bottom'stage, the

wei ghts 12 t t i 3 t i ge .
Si nce ongnssqlg e#ﬂﬁ%’?;il%%ggo%ﬁaggﬁéggﬁfgggﬁgggnﬁfli%o §%Epsgf§té%e%g%\na%% t hree
wei ghts 113, three ights 123 and thre ights 133 | ogd of 825 g is
appl i ed ffo-¥Me8 A9 °‘?®|€9$§>¥i’5e§bs T\gf%ﬁeewl%%' i‘i%“‘i?gn%S g; one
wei ght 123 is 125 g; and one weight 133 is 125 g. In order to achi eve such
a function of {The |¢hBeagd RERVitndien the RFRIELIeREe38Ratof hEhgei ght s
111 at the bottom stage can nove in the vertical direction nust be greater
t han t he tsnansfoxnkic glimembese 3Bet swarouided dpeposhtitons correspghdingl3 and
the shaft portions 123a of the weights 123 and the di stance between the
daper ends postitdoms giltearel 2ZReanddtikddualesleddsrs1isa atet bepacagbtls 133 in
state in which no load is applied to the slider holding jig 80 (the state
shown i nalg ghowfl)in Al glegel i f1ad palkava onacwRéde tthd andheianegesi iaayant i on,

the |l oad applied to the slider holding jig 80 can be adjusted by | oading
the slideohakd Reparat@@d WrehpblietRbHsabbtYe8bonding to first edges
161 defined by the surfaces to face a medium of the rail portions
153 of the sliders 150 fixed to 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 38 and diamond lapping sheet 39
provided on the wire 34 are transformed such that parts thereof
corresponding to the first edges 161 and second edges 162
protrude toward the first edges 161 and second edges 162. As
a result, the diamond lapping sheet 39 are put into contact with
at least the first edges 161 and second edges 162,

The above-described action similarly occurs in a case

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



vei‘ght,s 113, 123 and 133 in a stepw se manner. According to the %ggs nt
enbodi nent, it is therefore possible, for exanple, to chanfer an g@“bﬂﬂ”3
the rail portions of the slider 150 by applying a small load to the slider
hol ding jig 80 when the edge has not been chanfered yet or at an early
stage of chanfering and to increase the |load applied to the slider holding
jig 80. This nakes it possible to prevwent an edge of the slider 50 from
cutting the thin dianmond | appi ng sheet 39. The nunber per stage of the
weights for applying a ~ 0 J~tV,2ul73 56 Load to one slider 150 may be
two, foupofothepbdocksmain widhdilng Whent e thranafmeminthaembeghB3otseach of
the weights 113 , 123 and 133 of the | oad applying portion 100 and the

wei ght ofcont@aifleat ke angd irdddieissg 3¢acbfothehbloekonéembéi331 128nhanwi2d3 may
be changed appropriately. Al though not shown, the processing apparatus of

the (_ pr9sedh seEPRdvERMhote éé’éii;frtﬁéﬂliiﬁp‘%@ae%hgeawﬁei‘brEhepPéééQEdt0

whi ch signals Iin response to operdtions on the operation pane

| 23 an
signal s quipuloRYaFREN 13RS adl fo | HBIheBN SN CRnGRRELELS SAEh LY N

part. An eration o processi ng apparatus 1 e pres odi nent
wi |l now be described. The fqllown escription_al so proyi des, an

oxpl anat (ARG SIS EPRET PoLBcired 35 dHe Bt PaRLPGa: A8 FiSent i on
When sliders |50 are processed using the processing apparatus 10, a

pl ural i t Fesess i3dér.sevsp L6 Brere ckesome Hhd &4 p&t Thechpeytiont Waexei der
holding jig 80 by neans of, for exanple, bonding with the surfaces thereof

to face &hecsdideng heQliane fixedFathavektdeheldinged $9 18D, dhetwixepoi nt
is obtained by performng ion mlling to formrail portions on a bar which

(' £l udes 34 poveasl t¢ posfl timgsecorrespdndlingete $her seapgedtingaposithon for
ch chanfering of surfaces to face a nedium has been finished and then
cutting theewedn tAecDndivgdaal d1dqumsasd babadsaetlie ruttfeds shept 38
and diamond lapping sheet 39 ralsed by the wire 34 protrude into
the separating positions between the individual sliders 150.
As a result, the diamond lapping sheet 39 evenly contacts two
adjoining sliders 150, which allows uniform chamfering of the
sliders 150.

The magnetic head element 157 is formed on the end of the

slider 150 at the air outflow side thereof. Therefore, the end
“ of the siider 150 at the ailr outflow side is preferably processed
to a less degree even when chamfered.

When the transforming member 33 is used as the member
contained in the recess 3la of the block main body 31, since
the wire 34 is located above the projections 33a of the
transforming member 33 and the rubber sheet 38 and diamond

lapping sheet 39 are located on the wire 34, a large gap is formed

between the top surface of the transforming member 33 and the



3'0 JAN 2p03 57 chanfering process having three steps is perforned 8@ %A
slider .holding jig 80 having the sliders 150 secured thereon. Fig. N 2003
il.lustrates a first step of chanfering. At the first step of chanfering,
the plate 90 as shown in Fig. 16 is used instead of the wire w nding bl ocks
30. The rubber sheet 38 is provided on the plate 90, and the di anond

| appi ng sheet 39 is provided on the rubber sheet 38. The plate 70A is used
as the slider holding jig setting: platie 70. As shown in Fig. 34, at the
first step of chanfering, the plate 70A positions the slider holding jig 80
such that the sliders 150 ,are in caontact with the dianmond |apping sheet 39
Wih t hereheEanesh S6 R LR Feodobde fieemeal g RLRP FRAIRI T IE PaPat i ve 1o
t he | apping surface of the dianond | appi ng sheet 39. In the present

enmbodi net% 2 FESHthe thej dhamend diaRping sbeets3 pantasiay the shddsrste 70A)
the sliders 150 are secured r to the slider holding jig 80 such that the
surfacesl3® freaee a safdilym dh t Auch| i xegions0 etween sitte oadfhénding i nfl ow
ends thereof are |ocated downward. An angle B defined by the lateral walls
of the spreétpectipbasng3pi.g &8 dsed thesdfome MPHssIKlRcet®fstipprdssmne | appi ng
sheet 39 is preferably equal to or greater than 60 and smaller than 90, and

an angl g rJ@of%ﬁarhﬁe‘i@gﬁakaédgqes%fft@fea@ifdeJ heol Sehe S0t £hB® Shaft

portions 113a of the we s 113 at the bottomstage is in contact with the

upper e 0 J ANZ200 3 58 slider holding jig 80. As described
above, %&g o%lﬂ%ep% fed to the slider holding jig 80 can be adjusted. The

L opui oo manndPHES AR RGOS The M ed bReChEnTedTIdnt AET R Erec: "st ep

éChamtexraimns o:.Err?fngX _rrYel;[nggzl' e3:%Ls3 aiu?e Sggpnx.gopriately set in accordance
with the distance d between the adjoining sliders 150 fixed to
the slider holding jig 80 (hereinafter referred to as
"separation width") and the like, the width of the 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 4, the
width of the projections 33a and the height of the same in this

(. case are exemplary values of 0.2 mm, 0.15 mm and 0.40mm,
réspectively .

For example, the wire 34 i1s formed of synthetic fiber such
as Nylon (trade name), stainless steel and the like. While the
outer diameter of the wire 34 is approprilately set in accordance
with the separation width d, it is preferably set within the

range from 0.03 to 0.20 mm in the present embodiment. The outer

diameter of the wire 34 is an exemplary value of 0.09 mm in this

case.



in the state shown in Fig. 34 to chanfer only edges of the sliders 150 on
the side of the air inflow ends thereof. Fig. 35 illustrates a second step
of- chanfering. The second step of chanfering enploys the wire w ndigng JAN 2003
bl ocks 30 containing the elastic menbers 32 in the recesses 3la of the--

bl ock main bodies 31. Therefore) the wire 34 is provided on the elastic
menmbers 32; the rubber sheet 38 is prgvided on the wire 34; and the di amond

| appi ng sheet 39 is provided on the rulbber 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_,chanfering,.the pl 70A positions t | i der,holding jig
80 such that tvﬂblrfef it St ggﬁgﬁraﬁlge?a%%goﬂfgggr#i’%r}ﬁ‘useﬁgirg%ﬁ% I'Lgpé)l?%g sheet
39 with the surfaces of the sliders 150 tqQ face a nmediuminclined relative
to the IEARgedTom B &0of0p bt disRhcFarabIvhgothesr the FReakgretBe defi ned
by the lateral walls of the slider holding jig 80 and the | apping surf ace
of the cimprid dfapgFEprintheetin3ghis paseer bhe yhardness obrihe senkberhan 60
and snmaller than 90, and an angle around 70 is especially preferable. 30

J AN 20Ghest Be ioven exelspbdry heabbafof phoii A idackdieddicofietights 113
at the bottomstage is in contact with the upper end of the slider holding

jig 80. buyissahdwd Ipake preferadayd anpthedrafgéherémiole1oheddo ngojig 80
can be adjusted. The |oad applied to the slider holding jig 80 is

preferably i;\grgﬁisdcsge? éﬁ&%jﬁﬁcﬁs’%‘% deRepbBE rO8nERE BBOSECET gfe

chanf eri ng. e second step o ering, as shown in Fig.

rubber sheet .38 _a ja I i Nng sheet 39 provided on the wire 34 are
(ﬁnsfoﬂﬁ?&psl&fﬁ B’%altqiet @S)a'r@g%ereof corresponding to first edges 161

second edges 162 of the sljders |50 protrude foward the first edges 161
d second ed§@F PH3IMP 'aﬁfeeg}laf“,mtdngaagéﬁﬁn%’?%%pqvﬁd'ssﬁﬁgf’gggac}?%t acts at
| east the first edges 161 and second edges 162. At the_second step of
chanf er ;Eﬁggnipgeaxlaﬁ@:amfe aléapgigmterial on a flexible £ilm. The

flexible film 1is formed of, for example, polyethylene
terephthalate (PET). For example, the layer of a lapping
material 1s formed by applying particles of diamond on the
flexible £ilm along with a binder and by drying the same
thereafter. Here, the gralin size of the diamond particles is
an exemplary value of 0.25 pm. The thickness of the flexible
(' film is preferably in the range from 0 to 6 pnm. The thickness
0 um of the flexible £ilm means a case where the diamond lapping
sheet 39 1s formed of diamond particles and a binder using no
flexible film. Here, the thickness of the flexible film is an
exemplary value of 4 pm or 2 pm.
The swing width of the X-Y table 13 in the Y-direction
is preferably greater than the swing width in the X-direction.
When the separation width 4 and the outer diameter of the wire

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



in the state shown in Fig. 35 to chanfer the edges of the sliders 150 on
the side of the air inflow ends thereof further and to chanfer the first
edges 161 and second edges 162 havi ng steps simultaneously. Thusa lﬂsJﬁN
result of the first and second steps of chanfering, the edges of 2003
sliders on the side of the air inflow ends thereof are chanfered in a
greater anount than other edges. The egiges of the sliders Z50 on the side
of the air inflow ends thereof are chanfered in a greater anount because
the edges on the side of the air inflow ends are nore likely to contact a

recordi "¥n aegwngt‘bgﬁtﬂtﬂ?rth%daea eElﬂ'i Heig g;& (;Htﬁley %1md he r%g N 20b3

60 second st eps anfering cha e e ers on the
side of the air .inflow end thereof |ntos in urfac

| st r abBoma L 9 P Py BPACRERT awiRg VAR HIF 04 of SErenbhPy iy

enpl oys the wire w nding bl ocks 30 containing the transformng menmbers 33
in the rEﬁéﬁgﬁébéZalﬁftl!%é'aﬂchlﬁrﬁﬁl91 Dot 35 MyneHERH € thensWinge 34 is
provi ded on the projections 33a of the elastic nenbers 33; the rubber sheet
38 t is widthdin the t¥re anidr K—Mreamdonheadeaemnbl@mpiv@maf 30 mims

provi ded on the rubber sheet 38. The plate 70B is used as the slider

hol di ng 4hg ecb8i m@, prespedbivézyshown in Fig. 36, at the third step of
chanfering, the plate 70B positions the slider holding jig 80 such that the

sliders 150 ar gy itheoppbaghs thapdi At o e sReigib dincnBatineiel he

surfaces of the sliders 150 to face a nediumin parallel wth the I"appi ng

o AP s R e
80., T
i R T
e o Db s b L o B PN “a;zggrsfmay b BeoRised

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 wire can be unstable
and processing accuracy can be consequently reduced.
According to the present embodiment, the tension of the
wire 34 is more stable than in the above-described configuration
(' because only a short part of the wire 34 1s located on the top
surface of each wire winding block 30. The present embodiment
therefore makes 1t possible to improve processing accuracy.
A configuration of the load applying portion 100 will now
be described with reference to Figs. 27 and 28. Fig. 27 is a
sectional view of the load applying portion 100 taken from the
front side thereof. Fig. 28 is a sectional view of the load
applying portion 100 taken from a side thereof. As shown in

those figures, the load applying portion 100 has a weight



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 chanfer the surfaces to face a 3 0 JAN 2003 6l nedium of the

sliders 150 on the side of the air inflow ends thereof in a greaterd @dANt 2003

As descri bed above, the load applied to the slider holding jig 80 can be.
adj usted. The |l oad applied to the slider holding jig 80 is preferably

i ncreased in a stepwi se nanner dependi hg on the progress of chanfering. At
the third step of chanfering) the rubber sheet 38 and di anond | appi ng sheet

39 provi ﬁsﬂa%?gﬁﬁa%r £18aReei Fap S dd t5chrhtial 112 filey bhgyeof

correspondi ng the first edges 161 and second edges 162 of the sliders

150 protyud owar d f] e S 1. apd 62. a result,
the O anBAdLRERRERG ente SO nERE by T nE EORE F0 A dal el
second edges 162. At the third step of chanfering, the X-Y table 13 is
swung i n"ehahtt hedddmgvPliates (2B@t /& secnd $tagpeseriree oBgddest the
rail portions 153 of the sliders 150 including the first edges 161 are
chanf er egespagtidgefuameswiih. t o skeamrs ddijfeFormred anlghdn Bateralep of
chanfering, edges in contact with the dianond | appi ng sheet 39 including

t he edgesathandecuced mdm theanespectivé amdghdt hohdihgrplates kXronsiost eps of
chanf-ering are chanfered into curved surfaces. Wile the first through

third steesgnt tbaafieg 1o ats DE3Eaati &d tadlrdu St e PELE@SEhNENBPPAr at US
10 with the wire winding blocks 30, slider holding jig setting plate 70 and

ool SSFBRBEEReSE RASh B5hank (i3 PBeR-ElL0E RRYILG WakekMCAng 0 O
@ a eihod e AL E3RE %R e LeBFERETVR% L SghPSho1d1ng plates |
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.
The weight holding plate 110 is formed with ten holes 112
having a rectangular sectional configuration. The holes 112
are arranged in a positional relationship similar to that of
the ten holes 76 of the slider holding jig setting plate 70 shown
(. in Fig. 20 or 22. The weight holding plates 120 and 130 are
respectively formed with holes 122 and 132 having the same
configuration as the holes 112 in positions corresponding to
the holes 112 of the weight holding plate 110. A weight holder
140 is mounted in each of the holes 112, 122 and 132. Each of
the weight holders 140 is formed with three holes 141 having
a 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



prresent: enbodi nent nmakes it possible to chanfer the edges of the sliders
150 on the side of the air inflow ends thereof in a greater anount than
ot.her edges. The anti-shock properties of the sliders 150 can be t&gﬁ

i nproved. A conparison of edge configurations will now be nade bet &Ay 2003
case wherein the three steps of chanfering are perforned on the edges of
sliders 150 on the side of the air inf)lpw ends thereof and cases wherein
others method for chanfering is carried out on the same. The nethods
illustrated in Figs 37 and 38 are used as the other nethods for chanfering

for conpg b%?ﬁ%g@Fqgf@HH?ﬂﬂ%éﬂﬁi Jiet hod shown in Fig. 37, the plate 90 as

shown in is used instead of the wire mtndlng bIocks 30 S|ntlarly to

the first step n_Fi 4, Th heet 3

provi ded on thé 5F§t 1§9dff£ aﬁ?aWBHgtﬁgpﬁnn $€ s ded on
the rubber sheet 38. The plate 70B is used as the sllder holdln Ji
setting Ppraaersol 4?@?&?’(5‘3"@1’:3&%1339%;; e We1gBEtnbis dib@enst i %d: %7 t he
slider holding jig 80 is positioned such that the sliders 150 are in

cont act tit & shaftimembelr | kbbilny thiecformoodii an elnngate cekunyt and asl i ders
| 50 to face a nediumin parallel with the | apping surface of the dianond

| appi ng 3hegt dPamélerXm¥mbekl| £1531in Stisewfiarm roff [ £olunth GrbateiOdh 63
state to chanfer the edges of the sliders 150. According to the nethod

shown i NnthktaiaifetéNahdn ehwl Kk Y nlehnbelis1 30 saiimdditedthBeuspastdna menbers
32 in the recesses 3la of the block main bodies 31 are sued simlarly to

the secogg tﬁi?%n@{ £1CBABESM 119, SR 1bReE na :ﬁceTBQr%Qrﬁlaf@ﬁle‘Mﬂ(?ﬁ' 34 is
ed

vi ded on t astic menbers 32 ° the rubber sheet 38 i's provi on the

i
e e Yo O R RS KR e
Tner ooy ooy LE AN SELLOF AN A1 ELg 08 i Sl g 00 11
open on the lower end face thereof, and the upper end of the
shaft member 114 is inserted in the recess. The large diameter
member 115 is screwed to the shaft member 114. The weights 113
thus formed by the shaft member 114 and large dlameter member
115 correspond to the blocks having a predetermined weight
according to the invention. The block may have any weight.
(. That is, the weight may be varied appropriately depending on
the purpose and the like. For example, the weilght is 25 g
in the present embodiment. The part of the shaft member 114
of the weight 113 at the first stage protruding from the lower
end face of the large diameter 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



di'amond | appi ng sheet 39 with the surfaces of the sliders 150 to face a
mediumin parallel with the |apping surface of the dianond | appi ng %}ﬁet

39. The X-Y table 13 is swng in this state to chanfer the edges of e‘-’AN 2003
sliders 150. Fig. 39 shows an exanple of a configuration of an edge of a
slider 150 on the side of the air inflow end thereof chanfered according to
the method shown in Fig. 37 or 38. Fig. 40 shows an exanple of a
configuration of an edge of a slider 1%® on the side of the air inflow end

t hereof chanfered by the three steps of chanfering according to the present
enbodi ne fi at E&{Psﬁ s hpivnd [ an e ured

using a g?‘ggéIth%g%gur%e iro ghness rr%%ellr:. g@aﬁ%ﬁ%@p %é‘lgd‘é“ﬁéang‘)é?%

manuf act yy ed 8?’4 Rank Tayl or- Hobson, U. K, was used as the probe , 3 0 ~Ar~
200 64 tgbﬁrg FQ¥8% oughness neter. The probe used had a radius of

curvature of 2 umat the_end thereof . The horizontal axes and vertical

axes of Figs. BBTeRdWedghdH eseht ¥ poBPERbRd R ERChRf ZbReaWedgBtverti cal
directions, respectively. In the configuration shown in Fig. 39, the |length
of . the bbhderseli @ &di btheigeadnd ditpget i dfheoWetlightht23hits chossdtuked 0 . 5
u,mln the configuration shown in Fig. 40, the length of the chanfered

regi on ipythghdftamémver A2 4t fve thel Hdtm tofear @flomyate Bolumihcs € lange es
indicate that the three steps of chanfering according to the present

enbodi NneRtmpPEKE1D2S HEBEWEA LS Ot MEEI1d HE QM@E SHRAELS ef®lerl 2@ 40Rnlghe si de
of the air inflow ends thereof in a greater anmount, thereby allow ng an

L Chon?is 4Lt Rl Ik SRS 0f e CHAA TR SRR ARIRT DL
e, b8 2 S5 BEGRRY, R Al g 2, A 0 0119
conM 9u L4 905.oLe SRELELELnERUER APETIUINY e prell cebagient. vhen

Flg. 41’TI?¢Q o%q:geer H?gmgter of the flange member 125 is greater than the

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

the load adjusting blocks 126 is equal to the outer diameter

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

126 1s formed with a hole through which the shaft member 124

can be inserted. By inserting the shaft member 124 into the

(‘ hole, the plurality of load adjusting blocks 126 can be stacked

on the flange member 125, In this case, up to four 1load

adjusting blocks 126 can be stacked.

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 block having

a predetermined weight according to the invention and, for



configuration, for exanple, as shown in Fig. 42 after the conpletion of the
second step of chanfering and had a configuration, for exanple, as shown in
Fi.g. 43 after the conpletion of the third step of chanfering. 3 ~A~~
~u03 65 Wien the angle 0 at the first and second steps of chanferi r@%ﬁ%%
as shown in Fig. 44, an edge had a configuration, for exanple, as shown in
Fig. 45 after the conpletion of the seggnd step of chanfering and had a
configuration, for exanple, as shown in Fig. 46 after the conpletion of the
third step of chanfering. The configurations shown in Figs . 42 , 43 , 45
and 46 were asured in . the same jrethod as that used for Figs.. 39 _and 40 .
In the c®hfPPuFat BH’%%isngFi . %’Q?fdcllff'e' PIGRANGENE Hd& 8% egi on
in the direction of the height thereof was 3.5 umIn the configuration
shown i ntEegloag adpustingtPlescks hbe e hatie mead ghdgiodh a wedlshtdilkdceson of
the height thereof was 2.5 um Those figures also indicate that the length
of the caawilieledardervamdheidihiacthenrahgehfromi 2ftg decdr2ss ggr @8t er, the
smal ler the angle 8. However, it is assumed froma conpari son between Figs.

43 and 4% bédhgaorb8amhetreflentgbpNakeLERmeit0SENESS t0 a slanting surface
nore significantly the smaller the angle 8, even after the third step of

charf eri ng. | frhd rbepiied Rtk ser EAGN AKIEUAGENHE el dHi0apds

represents the t of an allowable range, the angle 8 nust

o PSS pa B L SR ARl LR IR DR,
@ I R e s e laR R thd o 1
uppermost block 126 in the case that four load adjusting blocks

126 are stacked, regardless of the number of the load adjusting
blocks 126. The reason is that it is necessary to urge the
welght 133 at the third stage upward with the uppermost load

adjusting block 126.

The part of the shaft member 124 of the weight 123 at the
second stage protruding from the lower end face of the flange
member 125 constlitutes a shaft portion 123a, and the part
(‘ located above the shaft portion 123a constilitutes a large
diametexr portion 123b. Therefore, the weight holder 140 holds
the weight 123 by alldwing the shaft portion 123a of the weight
123 to pass therethrough and disallowing the large diameter

portion 123b to pass therethrough.
Three welghts 133 are mounted to each of the weight
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



and to :chanfer the first edges 161 and second edges 162 having steps . The
present enbodi nent therefore nmakes it possible to provide a slider 150 for
whi ch damage of the surface of a recordi ng medi um caused by edges thereof
can be prevented even if it is inclined . Since a negative pressur@ GIJAN2003
is nore likely to contact (~ a recording nediumat the first edges 161 when
inclined conpared to a slider which dags not generate a negative pressure,

t he processing apparatus 10 and the nethod for processing a slider

according to the present enbodinment are significantly effective especially
in processhBthP nMgatliond 88 §8Stifg YidiKs 13haatBidnsh e apﬁs&p@%&l Red

slider according to the present enbodi nent nakes it possible to

sufficien I f ' Ol t i.de of
the air 1 APEGE BEREEE Pl Blche: Enalotts F1ghd8 FAPEE P "IHIgRERC s 162
but al so ot regiqQns ipcluding th riphery . of the surfaces face a
medi um o SpAdads PE J3 PRREY Regbarifaf I B Fiahikr e fghedgaraton’
circunferential surfaces of the slider 150 close to the surfaces to face a
medi um | The LUy digmetsdsef pihe £ apasymemeber 4354F 9rerter thanfhganage
on a recordi ng nmedium can be prevented even if the slider 150 is inclines
in vari ousubeysiianeteno®hHitbeeshafiy memperaidd . 10Thaduter ddamet empf
processing a slider according to the present enbodi nent, the .3 0 JAt~
~p~ 67 di thhe®ntbadppd husshegtbBcks I3anst equad to phe buter doamaterw th
the first edges 161 and second edges 162 of the slider 150. Since the

di amond | @pping sheede IRemtseel 35 by Ealkd ekasheCc16dBbatjaBeehg381bBkE0i N

' it is possible to prevent the dianond | appi ng sheet 39 from bei ng cut

to thesebys REfsdnveiabl£ wlgc%&ion@n%&mﬁ %hbdghaﬁoﬁgépgwbag to

the present enbodinment, it is further possible to adjust the ['oad applied
P AT RS B Uhaboadyhochiseflidcheilied 194 U0 LN [ he
present qniodi ment makes, 1l P985! Sa s PLey B i 1508 fad 1A B0 ckea
on the flange member 135. In this case, up to four load
adjusting blocks 136 can be stacked.
The combination of the shaft member 134 and flange memberxr
135 of the weight 133 at the third stage corresponds to the block
having a predetermined weight according to the invention, and
(‘ the welght 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 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 1s not necessary to screw the uppermost load adjusting

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



| appi ng sheet 39 from being cut by the edges of the slider 150. Further,
according to' the present enbodinent, the spiral grooves 138 or 139 are
formed on at |east either the shaft portions 113a, 123a and 133a of the

wei ghts 113, 123 and 133 or the holes of the weight holders 140. §heJAN 3
grooves 138 or 139 collect chips (particles) generated by frictionh betmegw
the shaft portions 113a, 123a and 133asland the hol es of the weight hol ders
140, thereby nmaking it possible to maintain a stable operation of the shaft
portions 113a, 123a and 133a. According to the present enbodi nent, a slider

hol di ng ;’fabg_i%%hi p@1Ritate (GAthaYisRarROmBRLERA1BAC! i ned at a predeterm ned
angle refative to the vertical is prepared as one type of slider holding

jig setting pl T |La Si.tkQns pR3.68 slider
holding jig DoThE At HIE tReAR IONRIR 1 38%4 Whe w1 Gnd 9RO RE >
| appi ng sheet 39 with the gurfaces of the slider,to face a _nmedium i nclined
rel ati vetPBrghﬁtﬁgﬁppﬁapgﬁa?‘ﬁg 1P the dhorfin &N §5iGT ofh&Be §dangRer ef or e,
according to the present enbodi ment, the use of the slider holding jig
setti ng pember7dASngnstityiesid| shadt cpaFtdpnsgdda. andigtBeobartke sl i der
150, e.g., the edges of the slider 150 on the side of ( the air inflow end
t her eof locatedgrdamver theushafharpaxttien elld@s coRstiitatesaczoddrge to t he
present enbodi nent, in order to chanfer the first edges 161 and second

edges 16@1i&agteg Fdepisorsil3Bbt, aneReséForé handiyeeghtieeldes 1wl hdilagond
| appi ng sheet 39 are transfornmed by the wire 34. In the present enbodi nent,

the wrepd wetghit a38heg M ilnd thBGshdft Portd ol 1B8hLI bF tHe FRIYRRL S USi Ng
ae plurality of Wre w nding blocks 30 instead of stretching it "across the

ire Si‘ﬁia&?bﬁésé Nendt r&@ghpéné‘di‘séffgs'fyirtxﬂtejel\?merpféﬁgggf d?ﬁggg%%e”t

nmakes it” possibre to stabilize the tensron _ _ _

ot 11 mRetth BT FESEEE Ponl PR EEEt R a8 i ent " and may be modi fied in

various vays. A:Osrpiral groove 138 1s formed on the shaft portions 113a,
123a and 133a of the respective weights 113, 123 and 133. The
grooves 138 have a function of collecting chips (particles)
generated by friction between the shaft portions 113a, 123a and
133a and the holes of the welght holders 140 to maintain a smooth
operation of the shaft portions 113a, 123a and 133a.

(‘ The same effect can be achieved by forming spiral 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. 1, guides 101 extending in the Y-

direction are provided on the rail portions 29 provided on the
base portion 12. Y-direction movable portions 103 are

provided on the guides 101. The movable portions 103 are

provided with engaging portions 102 which engage the guides 101.



exanple, while the dianond | appi ng sheet 39 is noved by the X-Y table 13
with the slider 150 fixed in the enbodi nent, the slider 150 may
al.ternatively be nmoved (swung) by noving the slider holding jig 89 QMJAN 003
t he di anond | appi ng sheet 39 fi xed. 3 0 JAN 2p03 69 The inventionh iIs nog
limted to sliders having a configuration as shown in Fig. 24 and may be
applied to sliders having other configupations. The present invention is

not limted to sliders having a two-step structure and nay be applied to
processing of sliders having structures with three or nore steps. Wile the

enbodi megt nhaemeRtebECdhbOeAghg Al ¥ErPLEss U 2 sdﬂoci\? the FuiedMmla of a
slider to be processed, the invention may be applied to processing of

sl iders g’gpggsg&?eegn%ggg&%g%afemﬁoar@&a%g-inT@gﬁiﬂvdeﬂéé;{mw tlg,eapp' | ed

also to ersinte r-applt cati ons other an magnetic heads, e.g.,

a slider for head I ck-up) for_recqording or repro i ng i nformtion on
o ot caPYPBIs oG BaE: L% hrs Broviaed stk sul RE HIE i end i B ot bed
above, the first slider processing apparatus or the first | oad applying
appar at usheovegtdeadsfdgestdonder according to the invention allows
adjustnment of a load applied to the slider holder. This nakes it possible
to prevent edgBetbf endsi oér themwelighitnghohdihappletearedbor . ivdcddvedi ng to
the first nethod for processing a slider of the invention, a | oad applied
to the shbfezohthllaelidentivy dre¢cuplddies vies tizalady mevahle poredonie

progress of chanfering on the slider, which nmakes it possible to prevent

edges of 1phe shrhdemdvable Ubétfioride1baPRHRI gl PRied wdth ¢AYaddddy
portions 105 which engage the guides 104. A movement of the
engaging portions 105 along the guides 104 causes the movable
portions 109 to move in the vertical direction.

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

‘. Y-direction movable portions 103 are driven in the Y-direction
by Y-direction driving cylinders 107 shown in Fig. 2.

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

above the X-Y table 13.

The load applying portion 100 moves the weights from a



The second slider processing apparatus or the second | oad applying
apparatus for processing a slider according to the invention noves the
wei ght hol ding portion for holding weights up and down to make it gmsghhlﬁms
to apply a load to the slider holder for holding a slider only when
necessary during | apping of edges of the slider to chanfer the edges ( and
a spiral groove is fornmed on at |east either the outer circunferenti al
surface of the shaft portion of the weight to apply a load to the slider
hol der or the inner circunferential surface of the hole of the weight

hol di ng rtion. result. the ir.a raovg, collects i ps (particles)
gener at egg&%ef ?Pc‘?ﬁ%ﬁhb@ﬁéﬁ”ﬁ%@nﬁgﬁ k:Bgr Ko t<ﬁ°’t*h’e°‘bvéﬁg’|¢[)° n%gﬁhe hol e
of the wei ght hol di ng portion, which allows a snooth operation of the shaft
porti on ¥elgBtmdild: AthddeaRP i ctitrar | 15 ol Peaked BB ntBEeFdddss of the
mechanism Wth the third slider processing apparatus or the second nethod
for procbhedfihggaliyi 86rvitkounticeptacting ithemlisger hiod ddniglddgh8ioder i s

positioned such that the slider is in contact with the | apping nenber with
surf acesthérébe Boaditng tthef atbder Mrdiding Habiseaitdl the weidghtde 13gppi ng

surface of the |lapping nenber to |lap the edges of the slider. This nakes it

possi bl e159 ahanfiey3 pidriaed idetRdoesril oy Ppiwked1ify aofr 8@hgesanount
t han ot her edges. The third nethod for processing a slider of the invention

30 A“%ﬁgeg?lfgg;ﬂgl Pden: thef Laéiohaee%,ggﬁis;gﬂ%gggge%pg @1R3" beof an

edge of n contact wth the e noving the

slider apd the | appi nepber_rel ati to ch.other Ly a state in which

the sli ?S?E&ﬁ&c‘g#ﬁ?gcf‘agﬁ?{ﬁn?ﬁeé{ a%%?ﬁg ﬁgngléfow{‘hh?he surface of the
der to face a msdiﬁincline relative to the | appi surface of the

appi ng menberf¥9r IAFHMF dheedgR b rPR NG POTHEY, 12’%081%‘? ShptRy step

for lapping a part of the edge of the slider in contact with. the |apping
menber whR pv@i,qagm:lhg Jower ends of the shaft portions 113a of the weights

113 at the bottom stage are located above the slider holding
jig 80. 1In this state, no external load is applied to the slider
holding jig 80.
Fig. 31 shows a state in which the load applying portion
100 has been moved downward f£from the state shown in Fig. 30 to
put the lower ends of the shaft portions 113a of the weights
" 113 at the bottom stagea in contact with the upper end of the
slider holding jig 80, thereby ralsing the welghts 113 above
the weight holders 140 at the bottom stage. In the sate shown
in Fig. 31, the upper ends of the weights 113 are not in contact
with the lower ends of the shaft portions 123a of the weights
123 at the second stage. In this state, the slider holding jig
80 is loaded with only the weights 113 at the bottom stage.
Since one slider holding jig 80 is loaded with three weights

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



sl'i der 'and the | apping nenber relative to each other in a state in which
the slider is in contact wwth the | apping nmenber with the surface of the
sl.ider to face a nediumin parallel with the | apping surface of tgleg Iprp'?m
menber. It is thus possible to lap a part of edges of a slider in a greater
amount than other edges and to chanfer also the other edges sufficiently.
Since the first auxiliary device for prspcessing a slider according to the

i nvention makes it possible to position the slider holder such that a
slider is in contact with the |apping nenber in with a surface of the
slider to fac ' ingLined relative to the | apping surface of the

| appi ng %ﬁb‘@gi%gerdllslgg%gs%l dto | ap a part of edges of a slider in a
greater anmount than other edges. In the fourth slider processing apparatus
or the second Figs ¥ §RRIW§O?g)§tﬁi:eahRi“lm§rrytH§\A‘?ﬁd@@Plﬁrlé’@eBQFgé°B sl i der
according to the invention, the wire for transformng the | appi ng nenber
such that0@ hasbeentfurther geyedadowmpandfzonfthe sitiader sheown simBliganeous!y

| apped is wound around the outer circunference of the main body. This

st abi | i z&k tdeuttehheonppér tem@swof etheradedghitts p03sabltthd botitawi saageus! y | ap
a plurality of edges having steps of a slider to chanfer them and all ows an

| mpr ovenemtcdtadt GFEES| e ACWEP@hds bfl $hePBRAER! pbrebhBe12Baves
description that the invention can be carried out in various nodes and

311 eatd \ . . US. "
moal 'Caéﬁ%%igg-g%eifi Ateerhé E%do%&%‘%%?%, }.‘?‘%&?‘?’V&pﬁﬁf‘?ﬂﬁeﬁgiwss ot her

t han t he above-descri bed nost prefera ope~o

et v 1EF o TranRERgRs MhRLEs 140 o Pneislbong gtdde CLARMBHE 10

ai med T°sT shider processing apparat us-for rapp %h e a
It der hod DG R © R0 T b 02T RL LOEaReEe)500RE! S et 2
not in contact with the lower ends of the shaft portlions 133a
of the welghts 133 at the third stage. 1In 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 weights 113 and three weights
123, a load of 450 g is applied to one slider holding jig 80

where one weight 113 1s 25 g and one weight 123 is 125 g.

Fig. 33 shows a state in which the load applying portion

I -

100 has been further moved downward from the state shown in Fig.
32 to put the upper ends of the weights 123 at the second stage
in contact with the lower ends of the shaft portions 133a of
the weights 133 at the third stage, thereby raising the welghts
133 above the weight holders 140 at the third stage. 1In this
state, the slider holding jig 80 is loaded with the weights 113
at the bottom stage, the weights 123 at the second stage and

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



a iapprng menber for | apping an edge of the slider held by said slider
hol der; | oad applying neans for applying a |load to the slider holder so as

to urge the slider held by said slider holder against said | applmnﬁg)er,
capabl e of adjusting the load applied to the slider holder; and MAY 2003

means for noving the slider held by said slider holder and said | apping
menber relative to each other such that the edge of the slider is | apped by
said | appi ng nmenber. 2. A slider proce %ing apparatus according to Claim1,
wherein said |apping nenber is in the formof a sheet. 3. A slider

Fddp{% §$p?%a%¥3a§§3ﬂ#§* E%rre‘%p&fbﬁlg X gafsﬁh%e ﬁéﬂgﬁ% lf%”-al%de”g and
or' gi nalihiee AR E Pt S%A%?o%eqezgmfg";‘ g s 4 9T et a
st epwi se manner. ~ 0 J A N 2003 741. 4. A slider processing apparatus

accor di hplding Jilia 80 whereione aed ahdi éﬂl?si$ e @dechestiaighpokzd oS and a
| arge di aneter portion greater in the dianeter than said shaft portion;

sai d | oa@5agj;ustrichgonee aresi ghic | 1A sl savelia$htg .hol di ng portions iT the formof a
plurality of stages each fornmed with a hole which allows the shaft portion

of said wei ghtint 6rgegsté aileldvesalhaa il drn6E shedLo&d GRopliyvditRj er
portion to pass therethrough for holding said weight novably in the axial

di rect | 9. o oW itheP AR Hattts Nl Lared 110! didamdwidiool di ng

portlon nDV|ng means for noving said welght holding portion up and down;

and sai d a% %ﬂlﬂ fré”ﬂnrﬁ?&%e@%‘i%%lsﬁhge%&gﬁtmHdeﬂaé‘g%lpc?é{éP% wnvar d

at h sal§ |ng por t'i-on “iovi n from 1on in ich the
A e LR RN T e L
contactag 2%%.%ﬂék%haft portions 123a of the weights 123 and the
distance between the upper ends of the weights 123 and the lower
ends 133a of the weights 133 in a state in which no load is applied
to the slider holding jig 80 (the state shown in Fig. 30).
As described above, according to the present invention,
the load applied to the slider holding Jjig 80 can be adjusted
by loading the slider holding jig 80 with the plurality of
(' weights 113, 123 and 133 in a stepwise manner.
According to the present embodiment, it 1is therefore
possible, for example, to chamfer an edge of the raill portions
of the slider 150 by applyling a small load to the slider holding
jig 80 when the edge has not been chamfered yet or at an early
stage of chamfering and to increase the load applied to the
slider holding jig 80. This makes 1t possible to prevent an

edge of the slider 150 from cutting the thin diamond lapping

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



hol der .to | oad the slider holder with the weights held by the weight

hol ding portions in the formof a plurality of stages sequentially fromthe
bottom stage. 5. A slider processing apparatus according to C ai ,U;J .
wherein said weights conprise one or nore bl ocks having a pr ed-etg] 'A@H?UDE}
wei ght. 6. A slider processing apparatus according to Caim 4, r 3 0 JAN
2pa3 75 wherein a spiral groove is fqQrmed on at | east either the outer
circunferential surface of the shaft portions of said weights or the inner
circunferential surface of the holes of said weight holding portions. 7. A

rerber JRAE S0an) sARRBT 148 SRE Bt 20k B s, 1P EEoR. 0% RN AT oPng
a positioning device for positioning said_slider holder such that a slider

i s put ddmitedbtoathreern The Feldht: *f gecbePLi hhe welghts 11 d23 he
Surface of the slider to face a nediumis inclined relative to the | apping
sur f acand 188 df | thyilepdreppdying. portionck0dandetberyebgiptiref ddheaccor di ng
to Claim?7, wherein said slider includes a plurality of edges having steps;
and saibiddippongtituihengheach etk ithiel weyghtai Il Py A2 andglaPpmetbes furt her
conprising transformng nmeans for transform ng said | appi ng nenber such

t hat tt&aqidgﬁld'rﬁpfcgrj_@m§_havi ng steps of the slider are sinmultaneously
| apped by said lapping nmenber. 9. A slider processing apparatus according

to daiml, WieLehdh not shown, the processing apparatus of the

P

~4 to which signals in response to operations on the operation

present embodiment is further equipped with a control portion

panel 23 and signals output by each sensor are input and which
controls each driving part.

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

When sliders 150 are processed using the processing

9 apparatus 10, a plurality of sliders 150 to be processed are
first secured to the slider hovld:l.ng jig 80 by means of, for
example, bond:l.n; with the surfaces thereof to face a recording
medium facing downward. The sliders 150 at this point is
obtained by performing ion milling to form rail portions on a
bar which includes a plurality of magnetic head elements
arranged in a row and for which chamfering of surfaces to face

a medium has been finished and then cutting the bar.

According to the present embodiment, preferably, a



said slider includes a plurality of edges having steps; and 3 0 JAN 2D03
76 said.lappi‘ng nenber has flexibility, said processing apparatus&Lurjgﬁr
conprising a transform ng device for transform ng said |apping ne r c2003
that the plurality of edges having steps of the slider are sinultaneously

| apped by said | apping nenber, having a main body provided in a position
opposite to the slider held. by said slgper hol der with said | appi ng nenber
sandwi ched therebetween and a wire wound around the outer circunference of
said main body for transform ng said |apping nenber. 10. A slider

pr ocessi < di ng. ' ' ' ransf ' devi ce
Plrthor RocRaity paBRelL bV LhE SR et ept 6 ik itnted GR8 LA Pe
on the top _.surface o ai d transform device. 11. | i der processing
oppar at uBRAE T P Hariad he Bkt 86 Sacitad, therpani ce fur ¢ her
has a projection provided under a part of said wire | ocated on the tope
surface of sai #liF-adf dlhna§ratosce. first sepa9faghppfagingparat uehe or
processing a slider, which is used for a slider processing apparatus for

| appi ng @irsdgetelp @fsthdmfeningnothe pirdtaeO0 asf sbewn dndFig t b6 chanf er

t he edge, having a slider holder for holding a slider having a surface to

face a Nny@dedminadteadpofothi@mise wohdlagpbIecies 3ge Thethebbért dtiedre! d by
said slider holder and noving neans for noving the slider held by said

slider hglgdes gpdvsaed 6&%@%1&&60_3: Gnd hdl FPRoN@MPESp iy AHed L0 each
other so as to lap the edge of the slider
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 1is positioned by the plate 70A, the sliders 150 are secured

‘. to the slider holding jig 80 such that the surfaces to face a
medium of the sliders 150 on the side of the air inflow ends
thereof are located downward.

An angle 0 defined by thé lateral walls of the slider
holding jig 80 and the lapping surface of the diamond lapping
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 1s in contact with the upper end of the



wrth said | appi ng nenber, for applying a load to said slider holder so as
to urge-the slider held by said slider holder against .". said Ia&ﬂid@N 2003
menber, said | oad appl yi ng apparatus conpri si ng: a plurality of weights
for applying a load to' a slider holder; and | oad adjusting nmeans for
adjusting the | oad by applying the load originating fromsaid plurality of
wei ghts to the slider holder in a stegw se nmanner', said weights including
a shaft portion and a |large .dianeter portion which is greater in the.

di ameter than said shaft portion, said | oad adjusting means including

wei ght ' E QRS e faQr u LY S S or med
W th o norEAGR BRIArRgLILE 40T, A SeSerAsRa Bokby Bhe hoeEC-gRE et
t her et hrou and .di sal | sai d rge di aneter rtiQn to _pass er.et hr ough
for ol dihdhearaistohe Mooy PR T Brar SiPde. 13 oPaBraPRhAFE hor i on
wi th said hol e and including weight hol ding portion noving neans for noving
sai d weight thel gldgeFomalsing BOwhs Pxederskdyadnsigaigdrebhsanovi ng
sai d wei ght hol ding portion dowward with said weight hol ding portion
nmovi ng retepwisermanpesi dependingintr hthecprogresemef othamgexhadt portion of
t he weight held by the weight holding portion at the ,. 3 0J AN 2003 -~s

bott om st age it theaf bdshlsbhep dhect=dnfitariny the X4Y hablechdtiscswaggt he
slider holder to load the slider holder with the weights held by the weight

hol di ng fIPtheatd shbanfai PGl 31 PbWniflet ofly Ya@esosatecsiiabky from
the bottom stage. 13. A | oad applying apparatus for processing a slider

accor di ngg ¢ G @ldN dfde VUL Ghd S t el GhtendPPhdSEoLNE OF nore bl ocks
Wi ng a predeternm ned weight. 14. A | oad applying apparatus for processing

slider accqidy nosd o {) @ {Bdes WOLELOnE §PLP3be IERANELInbO" MRfle0" A

second step of chamfering employs the wire winding blocks 30
containing the elastic members 32 in the recesses 3la 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 dlamond 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 chamfering, the plate 70A positions the slider holding jig
80 such that the sliders 150 are in contact with the diamond
lapping sheet 39 with the surfaces of the sliders 150 to face
a medium inclined relative to the lapping surface of the diamond
lapping sheet 39.
An angle 0 defined by the lateral walls of the slider
holding jig 80 and the lapping surface of the diamond lapping
sheet 39 1s preferably equal to or greater than 60° and smaller

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



| east either the outer circunferential surface of the shaft portions of
said weights or the inner circunferential surface of the holes of said

wei ght hol ding portions. 15. A slider processing apparatus for |8dpiJAN 2003
edge of a slider having a surface to face a nmediumto chanfer the edge,
conprising: a slider holder for holding a slider; a |apping nenber for

| appi ng an edge of the slider held by said slider holder; |oad applying
means for applying a load to the slidersdhol der so as to urge the inde
hel d by said slider holder against said |apping nenber; and moving neans

for nmoving the_slider held by said slider holder and sajd.la pi.ng nenber
relative to eatReotREPT LRIE °f3tbeJSI}l?ff\F mt'i@nﬁhii 3aRt ddtfe e’ sl i der

is | apped bys aid | appi ng nenber, wherein said |oad applylng nmeans has: a
wei ght i hiBalt ndrea boitdiom géageois Wim cantaat bel thutthenuppesnendtofiithie sai d
slider holder at the |lower end thereof and a | arge di aneter portion greater
I n the dsaf@eerhbhddngajdgsbait porddsoritedvabgivie ,hdahei 1@ ado appdiedr med
with a hole which | allows the shaft portion of said weight to pass

ther et hr gyghh 84 1\#¥r Rodiagal! | Pv6 893:8n I5Y @@jds2enl er TREIdLY app1AduS
therethrough for holding said weight movably in the axial direction of said

shaft p0%$ Qﬂeght th?:‘d%é‘féﬁa% ?@% ‘Sgbg% Bﬁlm%éa}%ﬁ%tiﬁ&é@%&giﬁe%”s for

novi ng t ing por erein Spi ral "groove
is fornmed on eashﬁg her oute ci rcunferent%a surfags of the shaft

porti on BFe % Te vei'y ePﬁBEFﬂﬂe?nc PR URFRPEREF aPEsPPEEE P % he hol e of

sai d wei ght hoI d| n portio 16. A slider Ipirnogcesasﬁl r]s O“pnp%natFli% accordl ng to

im e second step of chamfe

33 the rubber sheet 38 and diamond lapping sheet 39 provided on
the wire 34 are transformed such that the parts thereof
corresponding to_first edges 161 and second edges 162 of the
slideré 150 protrude toward the first edges 161 and second edges
162. As aresult, the diamond lapping sheet 39 contacts at least

the first edges 161 and second edges 162.
At the second step of chamfering, the X-Y table 13 is swung
in the state shown in Fig. 35 to chamfer the edges of the sliders
‘ 150 on the side of the air inflow ends thereof further and to
chamfer the first edges 161 and second edges 162 having steps
simultaneously. Thus, as aresult of the first and second steps
of chamfering, the edges of the sliders on the side of the air
inflow ends thereof are chamfered in a greater amount than other
edges. The edges of the sliders 150 on the side of the air inflow
ends thereof are chamfered in a greater amount because the edges
on the side of the air inflow ends are more llkely to contact

a recording medium than other edges. Further, the first and



15, wherein a plurality of said weight holding portions are provided in the
formof 'stages to hold a plurality of weights; and said | oad appl yi ng neans
moves sai d wei ght hol ding portions downward w th said weight hol di i§0 JAN 2003
portion noving 3 0 ~ AN 2003 80 neans froma state in which the | ower

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

| ocat ed above the slider hol der mﬁthougocontacting the slider holder to

| oad the slider holder with the weights held by the weight hol ding portions
in the formof a plurality of stages sequentially fromthe bottom stage.

L. A Sté‘géof?éoscn?%éé%% éﬁgxﬂfé%{c%%%‘sh%g{f@rnghé%éa 'B]fléae‘égeir :ﬂ&?ébi‘s' A

wei ght s CORprise one or nhore aving a predeterm néd we

| oad appl yi.ng appar fqQr processi a slider, used for a slLider

br oceant o ibparde s FBe slr hAfa pndhii oL bt piEhtifla SuBtabERace 1o
face a nediumto chanfer the edge, having a sl|lider holder for holding a
slider havi ng Blgur¥6atblustyaees § thifhdgfen afaphamterti®er The thdggi ng an
edge of the slider held by said slider holder and novi ng nmeans for noving
t he sli detepeifdchamferinglempdoyiscthewizedwigadihd bppckg Itecbntalpliag ve to
each other so as to lap the edge of the slider with said | appi ng nenber,
for applyhéotPaheperihinganemisérsie33 ol ddve 3ecassies Blagcofhehel blleekhel d by
said slider holder against said | appi ng nmenber, said |oad applying

appar at Yga £0"p6a 89312 WelEYeddid UHHY wisdadd D91 h+OP1d6d ConCRRAePE pUt
into contact wth said slider holder at the | ower end thereof and a | arge

oo B b SR AT R r S
is provided on the wire 34; and the diamond lapping sheet 39
is provided on the rubber sheet 38. The plate 70B is used as
the slider holding jig setting plate 70. As shown in Fig. 36,
at the third step of chamfering, the plate 70B positions the
slider holding jig 80 such that the sliders 150 are in contact
with the diamond lapping sheet 39 with the surfaces of the
sliders 150 to face amedium in parallel with the lapping surface
of the diamond lapping sheet 39.

(‘ The lower ends of the shaft portions 113a of the weights
113 at the bottom stage 1s 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. 1In
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



the shaft portion of said weight to pass therethrough and which disall ows

"sai d | arge-diranmeter portion to pass therethrough, for holding said3\gi $hN 2003
novably in the axial direction of said shaft portion with said hole; and

wei ght hol di ng portion noving neans for noving said weight hol ding portion

up and down, wherein a spiral groove is fornmed on at |east either the outer
circunferential surface of the shaft pgrtion of said weight or the inner
circunferential surface of the hole of said weight holding portion. 19. A

| oad appl yi ng apparatus for processing a slider according to Caim18, said

Cah . . : ah \
o1 der pIORRUE e it HEEs o B MR BECBRe AL Ehr RilPhgss ©
surface to face a nmediumto chanfer the edge, conprising: a slider holder
for hol ditRFePrk| tBef 9Fecdsh APHver ASordasgiiingg a’-}P%‘gege et heaqd j der

hel d by said slider holder; a |oad applying apparatus for applying a | oad
to t he sapplieddiashesslider halding jdgsdQ ¢an bhelafilsted d Jheddealol der
agai nst said | appi ng nenber, capable of adjusting the |oad applied to the

slider happleted atel the 1ikEY ARy Jigoeongsdpreferdblynbncpgasba sl i der
hel d by said slider holder and said | apping nenber relative to each ot her

such t haip e tedea s&f mhhfes! 48p6nd$nh AP ahdprogrdsisaBpi BBaniBEPEhg.21. A
slider processing apparatus according to Caim?20, wherein said | apping

menber is in the thQr phetads 8O cé%fnfégihbqefhgrﬂ%& %é’i&ﬁﬁ?@%ﬁﬁ

according to aim 20, wherel'n sai oad appl yi ng apparat us

Pl ur al i ta) Qf 18h QRS nbO5n APP5Y! S Pt hORGn! fhd B8.rY 4 £ L88L o BRYa

(' 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 a result, the diamond
lapping sheet 39 contacts at least the first edges 161 and second
edges 162,

At the third step of chamfering, the X-Y table 13 is swung
in the state shown in Fig. 36. As a result, the entire edges
of the rall portions 153 of the siidexrs 150 including the 'first

(‘ edges 161 are chamfered simultaneously with the second edges
162. At the third step of chamfering, edges in contact with
the diamond lapping sheet 39 including the edges chamfered into
slanting surfaces at the first and second steps of chamfering
are chamfered into curved surfaces.

While the first through third steps of chamfering may be
carrlied 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



a'l oad -adj usting device for adjusting the load by applying the |oad
originating fromsaid plurality of weights to the slider holder in a

st.epwi se manner. 23. a slider processing apparatus according to C§d M.AZNZQ[]U;;
wherein said weights include a shaft portion and a |arge dianeter portion
greater in the dianeter than said shaft portion; said | oad adjusting device
i ncl udes wei ght holding portions in the formof a plurality of stages each
formed with a hold which allows the sHdft portion of said weight to pass

t her et hr ough and dlsalloms sald | 'arge dlaneter portion to pass therethrough
for holdin salg ﬁ ng q n tQﬁIaX|al dE:ectlon o% t he ghaft portion
with sai BFRGFESRE FREFEA 2538 OPEP IS HHYE 6/ SREG ﬁaedﬁ PRE-f or

novi ng sai d wei ght hol ding_porti on up and down; .and r 0 JAN 200 83 said
| oad adj usti ngSBeki BMABRRS @QﬁcPR&ﬁ%ﬁﬁlqﬂﬂadFﬂ&dSGrFF6H§d&8ﬂnﬁﬁrHhﬁnth sai d
wei ght hol di ng portion noving device froma position in which the | ower end
of the spréseptrenbadinenhangkeghit massible fo whanferhshgi ndapsr ofon at
the bottom stage is | ocated above the slider holder wthout contacting the
slider hthédeslidetrsarbo lon thedsidbobfethevdir ting e ¢hids htbedebf he wei ght
hol di ng portions in the formof a plurality of stages sequentially fromthe

bot t om s4 afjeatdr ahcintdehahl 8€RES| dligéPPa el andeCehdchIp+OpetaiBs22,
wherein said weights conprise one or nore blocks having a predetermn ned

wei ght . 25 i SL] FELr D PE6SSANEPPRGE YiRoAEQH i N9 to O aim 23, wherein a

spiral groove is tormed on at Ieast elt outer circunferenti al
surface of the, shaft t|on ald ar th i;nner. _circunfterenti al
face of th h%?rggané w%fi tcﬁgﬁpg‘ g‘&P o 1126'10‘7;%%‘88?
cessi arat us accordl n im 20, wherein said | appi ng nenber has
¥ Paop: RPGIEThCE, St YhOtety; RhSathan (U00R { RE ARSI ate
posi tioning device for p03|t|on|ng said slider holder such that a slider is

put int PLIIRERRA @1 theniedges Gitn§lAdess: 150 gnstheesiAewREchbehadizurface

of the slider to face a nediumis inclined relative to the |apping surface
of sai d infpliwngendsbefhereof and cases whereln others method for

chamfering is carried out on the same.

The methods illustrated in Figs 37 and 38 are used as the
other methods for chamfering for comparison. According to the
method shown in Fig. 37, the plate 90 as shown 1in 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 1s swung in this



3'0 JAN 2003 84 27. A slider processi ng apparatus according to C aim 26,
wherein'said slider includes a plurality of edges having steps; and said

| appi ng nmenber has flexibility, said processing apparatus further AN 3
conprising a transform ng device for transformng said | appi ng nétge# U?W
that the plurality of edges having steps of the slider are sinultaneously

| apped by said | apping nenber. 28. A s%&der processi ng apparatus accordi ng
to Caim20, wherein said slider includes a plurality of edges having
steps; and said | apping nenber has flexibility, said processing apparatus

furt herscégﬁ'%?i sciontg;ﬁlgcm}pf]u'earn§_{hl ryrgd#sgg)\fi ¢ f%ﬁitdrngSt.Lgbm ng said | apping

menber hat ur a ges having Steps of the slider are

si mul t aneousl y _| apped by, sai.d | appi menber . havi ng maj n body. provi ded
"n ' position BEFEEELEY b0 ke methed Showa 1Y Fig: P thervibe $NAANG: sai d

| appi ng menber sandwi ched t herebetween and a wire wound around the outer
ci r cunf ebdncksod0 antainindhsbe ¢rstiamembersny2 o fhexgresseedde. A
~ ~ 3 0 JAN 2003 85 29. A slider processing apparatus according to Claim
28, wher efnthai Hlocknmadnnbodiedsvitearferdsdest siasilarlgt dst ithersdmemdr ovi ded
under a part of said wire |located on the top surface of said transformng
device. 3Peplos! tHaMFRIE6OSShBFnaPRAFBG LSIRCCaANEreFdre, 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 used as the
slider holding jig setting plate 70. Therefore, according to
the method shown in Fig. 38, the slider holding jig 80 is
positioned such that the 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.
' Fig. 39 shows an example of a configuration of an edge
of a slider 150 on the side of the air inflow end thereof
chamfered according to the method shown in Fig. 37 or 38. Fig.
40 shows an example of a configuration of an edge of a slider
150 on the side of the air inflow end thereof chamfered by the
three steps of chamfering according to the present embodiment.
The configurations shown in Figs. 39 and 40 werelmeasured using

a probe type surface roughness meter. Talystep (trade name)

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



Cl aim 28, wherein said transform ng device further has a projection
‘provi ded under a part of said wire located on the top surface of said
transform ng device. 31. A |load applying apparatus for processing slAﬂer,
which is used for a slider processing apparatus for |apping an edé€004 2003
slider having a surface to face a nediumto chanfer the edge, having a
slider holder for holding a slider h§%jng a surface to face a nedium a

| appi ng nmenber for | apping an edge of the slider held by said slider holder
and a noving device for noving the slider held by said slider hol der and
said | apping nenper._relative te each ofher_so as_to.l.ap, the e of. the
slider YR s%?%?gspfﬁgg%%%ﬂe S aBBFyPﬁﬁbﬁ lf%%% l}agd EFFIIBA8F hol der
so as to urge the slider held by said slider hol der agai nst said | apping
menber, ewrvatuie eppt yhatatherendishesepfi-si Hee hoplaantiak gxes apdghts for
applying a load to a slider holder; and 3 0 JAN 200 86 a | oad adjusting
devi ce feertdicadt angst o€ Fiasl- b3 and ihgFepreseads poisditdenisndgnf tbm sai d
plurality of weights to the slider holder in a stepw se.manner, said

wei ght s horigdhbglaanlaterphcalodiradtioha) geegpaceieelporti on which is
greater in the diameter than said shaft portion, said | oad adjusting device

i ncluding wei ghy el HonE 1RRIKEItAeR sRoWheLd 3119.0892 Phe'Bdiddh ¥ff thages each
formed with a hole which allows the shaft portion of said weight to pass

t heret hr I Sad | dalar 'ggq]l ' eget hr ough

for hol d%%ngg?gd\?elgghdtlp\in%v% S/l ilr%otqﬁ'g%;m ar%flreg'%%l;tgﬁh%?egﬁ?as%gf t% port:Jgn

w th said hole d incluydin wei ght -hol di ortiqQn Vi device for
ving ¢dfd v@ 3%[9 ﬁ8P6#H&r8639f‘oﬁﬂaﬁnaﬂa%P“‘i«ai 9 g’%&‘ @&t ER§ devi ce
'ng Sgﬂgmi\f,\gzl:ggtregoiloq{ :rl].g trﬁjer tdli%réction of the height thereof was 5.0

(

pm. Thosg figures indicate that the three steps of chamfering
according to the present embodiment make i1t possible to chamfer
the edges of slider 150 on the side of the air inflow ends thereof
in a greater amount, thereby allowing an improvement of the
anti-shock properties of the sliders 150.

A description will now be made with reference to Figs.
41 through 46 on the relationship between the angle 6 defined
(/‘ by the lateral walls of the slider holding jig 80 and the lapping
surface of the diamond lapping sheet 39 and configurations of
chamfered edges according to the present embodiment.

When the angle 6 at the first and second steps of
chamfering was 60° as shown in Fig. 41, an edge had a
configuration, for example, as shown 1in Flg. 42 after the
completion of the second step of chamfering and had a
configuration, for example, as shown in Fig. 43 after the

completion of the third step of chamfering.



downward wi th said weight holding portion noving device froma position in
which the |l ower end of the shaft portion of the weight held by the weight

hol ding portion at the bottom stage is |ocated above the slider ho§@eUAmw 2403
wi t hout contacting the slider to |load the slider holder with the weights
hel d by the weight holding portions in the formof a plurality of stages
sequentially fromthe bottom stage. 3¢s- A | oad appl yi ng apparatus for
processing a slider according to Claim 31, wherein said weights conprise

one or nore bl ocks having a predeterm ned wei ght. 30J ANZ20@ s~ 33. A

| oad appl yi ng ar r.Rrecessi ng _a sl.ider cqrdi t [ 1,
wherein a spi rgﬁ Sr g{ol%l/ée %gg%gr%aggntgfz I%‘é‘lsst ef %e%egﬁgl%ou%)%?%g rng
circunferential surface of ,the shaft portions of said weights or_the inner
ci rcunf eFBANEEF18G, {URE OF° t RS hEPO¥Rof iR aFdInei Yht 1R dFagepdﬁ‘F ofs, 34. A
slider processing apparatus for | apping an edge of a slider having a
surface €onfigUratiofi.ufako FARRES. 132 8BOWn dBnfidi%ki P afterddhenol der
for holding a slider; a |apping nenber for |apping an edge of the slider

hel d by samplekider o6l ddve second apheyi of dehawEerdngapangi had lacad to
the slider holder so as to urge the slider held by said slider hol der

agai nst geh€igapaithonnedoar ;exanple 1oas nghdeni da fFdrg.moyvé ngftee theder hel d
by said slider holder and said | appi ng nmenber relative to each ot her such

that thesghgeeliohn8sskhedetnigdl QﬁangEYGﬁaﬁlﬂeL‘i‘ﬁQlUg nenber) wherein said
| oad appl yi'nhg device has: f 3 0 JAN 2003 s$ a weight including a shaft

port i on whi ch g2 B Ptk Lo R URG hiFy88! 4] e BOkATs@tae | over

d thereof and a | anet er portion gr in the aneter than said
O ortion e A DSLALRY Lol S P L) SN ) ove the
In the configuration shown in Fig. 42, the length of the
chamfered region in the direction of the height thereof was 3.5
pm. In the configuration shown in Fig. 45, the length of the
chamfered region in the direction of the height thereof was 2.5
um. Those figures also indicate that the length of the
chamfered region in the direction of the height becomes greater,
the smaller the angle 0.
' However, 1t 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 8, even after
the third step of chamfering. If it 1s assumed that the
configuration shown in Fig. 43 represents the limit of an
allowable range, the angle 6 must be 60° or more.
As described above, the processing apparatus 10 and the

method for processing a slider according to the present

embodiment make it possible to chamfer the edges of the slider



portion of said weight to pass therethrough and which disallows said | arge
di aneter portion to pass therethrough for holding said weight novably in
the axial direction of said shaft portion with said hole; and a weight ,
hol di ng portion noving device for noving the weight hol ding portﬁbﬂ JANaﬂM3
down and wherein a spiral groove is forned on at |east either the outer
circunferential surface of the shaft pggtion of said weight or the inner
circunferential surface of the hole of said weight holding portion. 35. A
slider processing apparatus according to Caim34, wherein a plurality of
sai d wei gisto tnltliegider 6 ahe aie ipFdowdend ithetree £l i @ gfeategasndunthol d a
plurality of weights; and 3 0 JAN 200 89 said | oad applying device noves

sai d vei ghla kel dhasreer thons Aavadaed 161 arfisd cbnadBaghe! £6 P haAiHg On
novi ng device froma state in which the |ower end of the weight held by the

I ght hql. di ' h ' l4 d
nol der Wftt%?%?-l g%‘ﬁ%; ?F%‘énfhéﬂﬁéffh’é‘?%’%“'ﬁ%?%%Ff@éﬁ"%%&gﬁhé‘f Zﬁ‘ﬁ?%%f&ﬁ%lﬂﬁ’e?rw th
of st age8 oo 1 LIdeF oniPnEoRo PR aades of ALRS | REFERPBcERing

apparatus according to Caim34, wherein said weights conpri se one or nore
bl ocks h&ecedding BgelemeHeseddyyRdgesthereqf¢ampe\PFeVvenbed AVan f or
processing a slider, used for a slider processing apparatus for |apping an
edge of afsHitdds Hadldged.surface to face a nediumto chanfer the edge,
having a slider holder for holding a slider having a surface to face a
medi um a | appsigcecarhegatavelpEEsureasltdge iaf mbbe Wkelar tbadahtactsai d
%der hol der and a noving device for noving the slider held by said slider

der aptr&ch il me Riedd uitaPehe’ £1 Pt bages PELhehhehcE0nad dompgaifed he edge
ol the slider with said |apping nenber, for applying a load to said slider

lho' der S9028 591 HEPCwh €N SE6EE T IE derftirad G Hd M1V s s A NSihes i d
appi ng nmenper, said | oad applylng
processing apparatus 10 and the method for processing a slider
according to the present embodiment are significantly effective
especlially 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 slider 150 on the side of the air inflow

(‘ end thereof, the first edges 161 and the second edges 162 but
also other regilons 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 inclines in various ways.

In the processing apparatus 10 and the method for

processing a slider according to the present embodiment, the



appar atus conpri sing: 90 3 0J A~l 2,~~~ a weight including a shaft
potion which 'can be put into contact with said slider holder at the |ower

end thereof and a | arge dianeter portion greater in the dianmeter t jﬁ*ﬂ@m
shaft portion; a weight holding portion forned with a hole which al'l Ows 3
shaft portion of said weight to pass therethrough and which disallows said

| arge di ameter portion to pass therethgeugh, for holding said weight

novably in the axial direction of said shaft portion with said hole; and a
wei ght hol di ng portion noving device for nmoving said wei ght hol ding portion

up and dgygn wheh sppidgSBhkdlt 9609¥etisnd AEARG Hb Fut Aastintiddntadie outer

Ci rcum‘erentl\gp sur?’ace of the shaft portion of said weight or the I nner

oad applRoAp I A LS IBsP Brbanecr Reoad siaod o o bR LB 4 =7 sai
wei ght conpri ses aone or re bl ocks having redet er m hed wei ght .

a
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According to the present embodiment, i1t 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 1t 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 11l3a, 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

holding jig setting plate 70. The plate 70A positions the
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The 1invention 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 negative pressure
’ slider as an example of a slider to be processed, the invention
may be applied to processing of sliders which generates no
negative pressure.

The 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 basis or photo-magnetic recording basis.

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

the lapping member.
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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
y 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 aresult, 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.

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

than other edges.

The third method for processing a slider of the invention
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to the lapping surface of the lapping member for lapping an edge
' of a slider; and
a second lapping step for lapping a part of the edge of
the slider in contact with the lapping member while moving the
slider and the lapping member relative to each other in a state
in which the slider is in contact with the lapping member with
the surface of the slider to face a medium in parallel with the
lapping surface of the lapping member. It is thus possible to
lap a part of edges of a slider in a greater amount than other
0 edges and to chamfer also the other edges sufficiently.
Since the first auxiliary device for processing a slider
according to the invention makes it possible‘ to position the
slider holder such that a slider is in contact with the lapping
member in with a surface of the slider to face a medium inclined
relative to the lapping surface of the lapping member, it is
possible to lap a part of edges of a slider in a greater amount
than other edges.

In the fourth slider processing apparatus or the second
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steps of a sllder to chamfer them and allows an improvement of
“ processing accuracy.

It 1s apparent from the above description that the
invention can be carried out in various modes and modifications.
Therefore, the invention may be carried out in modes other than
the above-described most preferable modes within the scope of

equivalence of the appended claims.
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a slider holder for holding a slider:
G a lapping member for lapping an edge of the slider held
‘ by said slider holder;
load applying means for applying a locad to the slider
holder so as tourge the slider held by said slider holder against
said lapping member, capable of adjusting the load applied to
the slider holder; and
moving means for moving the slider held by said slider
holder and said lapping member relative to each other such that
the edge of the slider is lapped by said lapping member.
‘ 2. A slider processing apparatus according to Claim 1,
wherein sald lapping member is in the form of a sheet.
3. A slider processing apparatus according to Claim 1,
wherein said load applying means has:
a plurality of weights for applying a load to the slider
holder; and
ltlaad adjusting means for adjusting the load by applying

the load originating from said plurality of weights to the

slider holder in a stepwise manner.
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sald load adjusting means includes weight holding

portions in the form of a plurality of stages each formed with
a hole which allows the shaft portion of said weight to pass
# therethrough and disallows said large diameter portion to pass
therethrough for holding said welght movably in the axial
direction of the shaft portion with said hole and includes
weight holding portion moving means for moving said weight
holding portion up and down; and
said load adjusting means moves said weight holding
portions downward with said weight holding portion moving means
from a position in which the lower end of the shaft portion of
’ the weight held by the welight holding portion at the bottom stage
is located above the slider holder without contacting the slider
holder to load the slider holder with the welghts held by the
weight holding portions in the form of a plurality of stages
sequentially from the bottom stage.
5. A slider processing apparatus according to Claim 3,
wherein sald weights comprise one or more blocks having a
predetermined weight.

6. A slider processing apparatus according to Claim 4,
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7. A slider processing apparatus according to Claim 1,
wherein said lapping member has a lapping surface, saild
processing apparatus further comprising a positioning device

(‘ for positioning said slider holder such that a slider is put
into contact with said lapping member in a state in which the
surface of the slider to face a medium is inclined relative to
the lapping surface of said lapping member.

8. A slider processing apparatus according to Claim 7,
wherein

said slider includes a plurality of edges having steps;
and

‘ sald lapping member has flexibility,

said processing apparatus further comprising
transforming means for transforming said lapping member such
that the plurality of edges having steps of the slider are
simultaneously lapped by salid lapping member.

9. A slider processing apparatus according to Claim 1,
wherein

said slider includes a plurality of edges having steps:;

and
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of said main body for transforming said lapping member.

10.' A slider processing apparatus according to Claim 9,
wherein said transforming device further has an elastic member
provided under a part of said wire located on the top surface of
said transforming device.

11. A slider processing apparatus according to Claim 9,
wherein said transforming device further hds a projection

' provided under a part of said wire located on the tope surface of
said transforming device.

12. A load applying apparatus for processing a slider,
which is used for a slider processing apparatus for lapping an
edge of a slider having a surface to face a medium to chamfer
the edge, having a slider holder for holding a slider having a
surface to face a medium, a lapping member for lapping an
edge of the slider held by said slider holder and moving means

for moving the slider held by said slider holder and said lapping
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the load or1g1nat1ng from said plurality of welghts to the slider
~ holder in a stepwise manner,
said weights including a shaft portion and a large
« .diameter portion which is greater in the. diameter than said
shaft portiqn,
said load adjusting means including weight holding
portions in the form of a plurality of stages each formed with a
hole which allows the shaft portion of said weight to pass
' therethrough and disallows said large diameter portion to pass
therethrough for holding said weight movably in the axial
direction of the shaft portion with said hole and including
weight holding portion moving means for moving said weight
holding portion up and down.
said load adjusting means moving said weight holding
portion downward with said weight holding portion moving

means from a position in which the lower end of the shaft

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



*10Z! / §' 109& () -s, ! 109%& ()-! (&L0%& ()- & 10%& ()-$! 10%& ()-"! 10%& ()-}*~h~~~&
"()dYNG 10Z!" 10 10 10s9' 109%& ()-s7! 109%& ()-sf5! 10%& ()-sL3! 109%& () -

11 10% () -)*8=} dEYNC 10Z! 50 JAN 2003
110908 ()-s! 10%08 () - M 10908 () - &@LOYO8 () - YILOYOR' () - 4,

10%08 () - 3g~aBYNC 107! ! 10%&’ ()-! f&10% O

0% ()-M &10%08 () - ! 10%% ()-y! 10%& ()-Ls! 10%08' () - VHIBYNC

102! 1 61 (&L0%0=08 () - S& 10%0& () - L$s! 10988 () - 3" ! 10%0& () -

| 10908 () - ! 10908 () - F<odEYNC

107! 1 &F7" 10bektqm. Sehamgr1t) locadeds: above 10hes slider:doplder - withgmt () - 7
C 107! ! s&s! 10%&' () - 109%& () - 8&10%& ()- malov& ()-t 100 100

100 9! 10%08 ghtdetikgFiRel SHider ht0dér (fo 1badueh¢ )slidendeolder MitHe the |

s 10%& ()-5S | 109%& ()- % $aBbC 102! " 1 109%&' ()- " f

| 109 () - SLsL10%E. (e ' 0

1 10()/&9)-%@5%%@?&??0‘% e %’8352?18‘“ &9.3%%%9}‘ Ilooi/&ﬂ% e
0Z! 109 ()-

L 10, 10
To60! Tove (PITFARGR! ofages SeRientialbs fomgths botiem &tags:
1 1098 ()-s@ 109& é) s 109& ()-s10%& ()-&10%&' ()- FFMLO%&' () - 3rdEnbC
10Z! L! 109%&. () - 381 8%& Q) loadoapplyingoapRArat@soder (Processiig )a +gliksmnbc
10Z! L& 109%&' ()-L$! 109&' ()-L"! 109%& () - Lf
1 1098 () - LLad€Ssiding td! Cladn( )12} wihereinC shid! #edght®' ¢omiprise one or
1! 109%& () - L/'lO%& () 9, I10%& ()-'a 3(8&10% . & ()- 3(&L0%& ()-r/012?Bb@

102 Yyloo“gmg)r 9 | 109
c§>dEb@ heide 8 f;&és%% 6l weighit: ()-

5 109%&

STy e e TR S—
according to Claim 12, wherein a spiral groove is formed on at
least either the outer circumferential surface of the shaft
portions of said weights or the inner circumferential surface of
the holes of said weight holding portions.

15. A slider processing apparatus for lapping an edge
of a slider having a surface to face a medium to chamfer the
edge, comprising:

' a slider holder for holding a slider;

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

load applying means for applying a load to the slider
holder so as to urge the slider held by said slider holder
against said lapping member; and

moving means for moving the slider held by said slider

holder and said lapping member relative to each other such
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allows the shaft portion of said weight to pass therethrough
and which disallows said large-diameter portion to pass
therethrough for holding said weight movably in the axial
direction of said shaft portion with said hole; and

weight holding portion moving means for moving the
weight holding portion up and down and wherein

a spiral groove is formed on at least either the outer

‘. circumferential surface of the shaft portion of said weight

or the inner circumferential surface of the hole of said
weight holding portion.

16. A slider processing apparatus according to Claim
15, wherein

a plurality of said weight holding portions are provided
in the form of stages to hold a plurality of weights; and

said load applying means moves said weight holding

portions downward with said weight holding portion moving
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therethrough for holding said weight movably in the axial
direction of the shaft portion with said hole and includes a
weight holding portion moving device for moving said weight

holding portion up and down; and
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device from a position in which the lower end of the shaft
portion of the weight held by the weight holding portion at the
bottom stage is located above the slider holder without
contacting the slider holder to load the slider holder with the
weights held by the weight holding portions in the form of a

. plurality of stages sequentially from the bottom stage.

24. A slider processing apparatus according to Claim

22, wherein said weights comprise one or more blocks having a
predetermined weight.

25. A slider processing apparatus according to Claim
23, wherein a spiral groove is formed on at least either the
outer circumferential surface of the shaft portions of said
weights or the inner circumferential surface of the holes of said

‘ weight holding portions.

26. A slider processing apparatus according to Claim
20, wherein said lapping member has a lapping surface, said
processing apparatus further comprising a positioning device
for positioning said slider holder such that a slider is put into
contact with said lapping member in a state in which the

surface of the slider to face a medium is inclined relative to the

lapping surface of said lapping member.
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said slider includes a plurality of edges having
steps; and

said lapping member has flexibility,

said processing apparatus further comprising a
transforming device for transforming said lapping member
' such that the plurality of edges having steps of the slider
are simultaneously lapped by said lapping member.

28. A slider processing apparatus according to
Claim 20, wherein

said slider includes a plurality of edges having
steps; and

said lapping member has flexibility,

said processing apparatus further comprising a
' transforming device for transforming said lapping member
such that the plurality of edges having steps of the slider
are simultaneously lapped by said lapping member,
having a main body provided in a position opposite to the
slider held by said slider holder with said lapping member
sandwiched therebetween and a wire wound around the

outer circumference of said main body for transforming

said lapping member.
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on the top surface of said transforming device.
30. A slider processing apparatus according to
Claim 28, wherein said transforming device further has a
projection provided under a part of said wire located on
', ‘the top surface of said transforming device.
31. A load applying apparatus for processing a
slider, which is used for a slider processing apparatus for
lapping an edge of a slider having a surface to face a
medium to chamfer the edge, having a slider holder for
holding a slider having a surface to face a medium, a
lapping member for lapping an edge of the slider held by
said slider holder and a moving device for moving the
‘ slider held by said slider holder and said lapping member
relative to each other so as to lap the edge of the slider
with said lapping member, for applying a load to said
slider holder so as to urge the slider held by said slider
holder against said lapping member, said load applying
apparatus comprising:
a plurality of weights for applying a load to a slider

holder; and
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a load adjusting device for adjusting the load by applying the load
originating from said plurality of weights to the slider holder in a stepwise
manner,
said weights including a shaft portion and a large diameter portion
which is greater in the diameter than said shaft portion,
said load adjusting device including weight holding portions in the
. form of a plurality of stages each formed with a hole which allows the shaft
portion of said weight to pass therethrough and disallows said large
diameter portion to pass therethrough for holding said weight movably in the
axial direction of the shaft portion with said hole and including a weight
holding portion moving device for moving said weight holding portion up and
down,
said load adjusting device moving said weight holding portion
downward with said weight holding portion moving device from a position in
. which the lower end of the shaft portion of the weight held by the weight
holding portion at the bottom stage is located above the slider holder without
contacting the slider to load the slider holder with the weights held by the
weight holding portions in the form of a plurality of stages sequentially from
the bottom stage.
32. A load applying apparatus for processing a slider according to

Claim 31, wherein said weights comprise one or more blocks having a

predetermined weight.
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a lapping member for lapping an edge of the slider held by said slider
holder,

a load applying device for applying a load to the slider holder so as to
urge the slider held by said slider holder against said lapping member; and

a moving device for moving the slider held by said slider holder and
said lapping member relative to each other such that the edge of the slider is
lapped by said lapping member, wherein

@ ‘ said load applying device has:
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a weight holding portion moving device for moving the weight holding
portion up and down and wherein

a spiral groove is formed on at least either the outer circumferential
surface of the shaft portion of said weight or the inner circumferential surface

of the hole of said weight holding portion.

35. Aslider processing apparatus according to Claim 34, wherein
. a plurality of said weight holding portions are provided in the form of

stages to hold a plurality of weights; and
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said load applying device moves said weight holding
portions downward with said weight holding portion
moving device from a state in which the lower end of the
weight held by the weight holding portion at the bottom
stage is located above the slider holder without contacting
the slider holder to load the slider holder with the weights
held by the weight holding portions in the form of a
plurality of stages sequentially from the bottom stage.

36. A slider processing apparatus according to
Claim 34, wherein said weights comprise one or more
blocks having a predetermined weight.

37. A load applying apparatus for processing a
slider, used for a slider processing apparatus for lapping
an edge of a slider having a surface to face a medium to
chamfer the edge, having a slider holder for holding a
slider having a surface to face a medium, a lapping
member for lapping an edge of the slider held by said
slider holder and a moving device for moving the slider
held by said slider holder and said lapping member
relative to each other so as to lap the edge of the slider
with said lapping member, for applying a load to said
slider holder so as to urge the slider held by said slider
holder against said lapping member, said load applying

apparatus comprising:
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a weight including a shaft potion which can be put into contact with said
slider holder at the lower end thereof and a large diameter portion greater
in the diameter than said shaft portion;

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

a weight holding portion moving device for moving said weight
holding portion up and down, wherein

a spiral groove is formed on at least either the outer circumferential
surface of the shaft portion of said weight or the inner circumferential
surface of the hole of said weight holding portion.

38. A load applying apparatus for processing a slider according to
Claim 37, said weight comprises one or more blocks having a

predetermined weight.



