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DESCRI PTI ON " APPARATUS AND METHOD FOR CHECKI NG
COVPONENT PARTS OF A MECHANI CAL PI ECE" Technical Field

wab@opsBsent i nvention relates to an optoel ect PONER2008/062459

system for checking relative attitude of conponent
parts of a nechanical piece iimcluding a base; a
reference system connected to the base and adapted to
refer the mechani cal piece in a predeterm ned
osition, the reference systemincluding a stationary

gﬁﬁﬁﬁﬂﬁzﬁﬁﬂch defines a reference plane and i s adapted
to cooperate with positioning surfaces of the

' iece: pt e y
SREPARAPEs  Suftr e AHoBE 125 CEHECR G RlyE  BARAL o a
MECHANICAD PIBAEbs of the optoelectronlc det ecti on
devi ce. The present invention also relates to a nethod
for checking relative attitude of conmponent parts of a

mechani cal piece by nedashaicah Bpedel ectronic system

including the steps of referring a first conponent

paet questelm mechani Gl péegectnta ref %}&B@@l@&@f@[ﬂic system
nd I ing the ﬁe%hanlca% ﬁ%e e to. be checke £
R%ck? q t iF6n 2 "BdEkg? bl Tt SFheF& RPESR w&aﬁg§d<> a

nieshasttoaagepmdes irgrlddiargd di sksse; f o stedemgcandsystem,
Egﬁﬁgkkgg Q%t%hétggs rgngngggé%gdlQ&ﬂfgéépn#ﬁe mechanical

systens such as conp Ks typica

PheFadelone d?reﬁlﬁﬁeemgrr@cﬂu ®orsaa&d/Oonr | t*éhﬁeard%fetmcear gystem

998@@9&%@ t0 §£ég§6§a§9ds%%% t30ﬁ918@36e§1%%%f%Qer@Eerence
a_rotating magnetic en the magnetic disk is

Hﬂ?@%napﬁtésrégéPFéﬁ tq FRPREARFScUshlroRCFOFARNBBEWEEBRTACES

bhe dihsk ardH=he slli derie@nablimg bﬂaméa&&emh@c detectlon
at" over the disk at a dis%angf W@ s in q

Féﬁ g"6f H'F el teny OF° HehohBt € eEOFeseC?%Vl“g an

pheceasnegtshgndldisksthbnopheelectronlc detection device.

The present invention also relates to a method for checking
relative attitude of component parts of a mechanical piece
by means of an optoelectronic system, including the steps
of referring a first component part of the mechanical piece
in a reference system; and locking the mechanical piece to

be checked at a checking position.

Background art

There are known hard disk storage units, or “hard disks”,
for storing and recalling data, that are employed in
electronic systems such as computers. Hard disks typically
include one or more magnetic read/write heads that are
connected to sliders and are placed near a surface of a
rotating magnetic disk. When the magnetic disk is driven
into rotation, a thin air cushion forms between the disk
and the slider, enabling the latter to “float” over the
disk at a distance which is in the range of a few tens of
nanometers, or even less, 1in the current hard disks. In the

course of the disk rotation, the magnetic read/write
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course of the disk rotation, the magnetic
read/ witeelenents can be utilized to read/ wite bits

wobtodassial ong a nmagnetic track on the magnet i BCOEB008/062459

It is known that the heads enployed in the known hard

di sks are very conpl ex and debicate and thus are

checked before the assenbly in the hard di sks.

CGenerally, the heads are checked once they have been
assenbl ed in "Head G nbal Assenbly" (HGA) or one or
ROPBSRGA RavePBeBhladserblad PAda™r HegdPStgckRE data along a
Asgeabl¥" t LHSA) on EM@iﬁabhétlbh@lHﬁA i ncl udes a head

th a asso e der, and.a resilient thin at .
O Rl Rothakatre' baahu 2B Byeiothe tBb KPPBrPbate aisks
Eaehwmkﬁlubmﬂmax;ﬁmdedehaeaoeeaaddthmxxﬁﬂéecmbthed before

h head, which
ORNECrlElS " e CRanad sUBBGIT or »E-bl ock” having a

ﬁeueaaﬂﬂy,ofth@tu@¢$@8paﬁgﬂ(ﬂh®@M@% e agdenbl agke been
EggeﬁbﬁéeckjﬁndHéﬁﬁ b@ﬁ%aﬂsA%@éﬂ%iﬁﬁSAI@@Q '%rukhkiz@g more

reading or witin on. one face or bot t he
H?Aoﬁév€r9ﬁﬁﬁa%ﬁ&ﬁﬁﬁ &l di 8ks. 'ﬁ%94{§$%ﬁ%oA?%%m%H% 4HSA) -

beatcaglvhi chheowmizes ithe udSA t e shaddonaryh cemporeBbeiated
of the hard di,sk and enabligFthﬁlforner t

el el g STk St el g % naiveR (hgoikged s
Conhelbedr by types fodr anowiing: t Heeatagnet tlee helads phates has

EE% E%QPebe g@%%%% th%?k&%%$%§§£2%%|gglcaéﬁﬁ qﬁ£%%¥fﬁb- the

re the latter Int d .
8esky w?bpéapsyCPHQEGa@ddtﬁeﬁsEoﬁaﬁpaﬁdSapppf@d@r E-block

ﬁB@QKgng ﬁuEBQ1Eg?@%kmgﬁubmQy%@é@gﬂﬁbﬁgwﬁhgger@h?sassembly
as ocC w.n uch C|ng rati o
e @ﬁrﬁ]éﬂ-éﬁifﬂyjdE%?cgggﬁ %ﬁsf: fﬁagaFFyUtlllzed

ﬁOﬁpEbaalagYGSIwSﬁtNﬁ@Ube ohefeaeacerabdthochengaces of one

devices of the HSA .0 ;be Cfﬁst%%cfor refe%Ehn%eand

Pocking t RRIESA T n TidSres W chESkiRGS o Pearing

dévpbegoﬁgﬁeehébblm§Hlﬂp(ﬁﬁﬁtqua@ycﬁom@mm@mhem@rbﬂsof the
andqthe: ak tidde iialds” angl ecapfer P SN sANAS) uler  the
the HSA wth the . .

control of a motor of the VCM (“Woice Coil Motor”) type,
for moving the magnetic heads on the magnetic disks.
Checking operations carried out on the HSA, before the
latter 1is assembled in the hard disk, typically include
dimensional and attitude checking of the heads, of the
associated sliders as well as of the E-block wings. Such
checking operations are carried out by dedicated systems
that typically comprise a rest structure, reference and
locking devices of the HSA to be checked for referring and
locking the HSA in the rest structure, checking devices for
checking the conformity of the dimensions and the attitude
(“roll” angle and “pitch” angle) of the HSA with the
project specifications, and displacement devices of the HSA
for rotating and/or translating the HSA with respect to the
checking devices.

European patent No. EP 1029219 Bl discloses an
optoelectronic apparatus for checking position and/or form

deviation of mechanical pieces, for example HSA sliders,
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proj ect specifications, and di spl acenent devices of
the HSA for rotating and/or translating the HSA with

wo e®pos131g 0 t he checki ng devi ces. European patBCIL/EREN0S/062459

EP 1029219 B | discloses an optoel ectroni c apparat us

for checking position and/or .orm devi ati on of

mechani cal pieces, for exanple HSA sliders, which

i ncl udes, anong other things, a base, a |ocking and
reference system for the E-block of the HSA to be
UHéERednCé@@@§V|GHMHEhr%%%e&nFﬁl%ﬁsop?oéﬁeﬁtrd%r%OCklng and
syebe%&er spee¢inditng sihgnal-$licedd cat | e disAheo be checked,

f th t t
BRPPoF §Pnpr cievdetig ST Gnal s=hr oface By PG et oblTER  for
pevvmesngamdgaammzmnth&nﬁmanmEnabE|m@samuwm of the piece
E8ﬁ?5h8ﬂ?n %h%Eﬁn r8¢§§§lﬁ the QQﬁpgéﬁg%éQQiﬁghsignals

SyS e dours mut u rotatlon ween
HSAVaﬁ@dtﬁé’ob@%eﬁéé?ﬁéﬁp@-S%%Mkﬁﬁ5h5|gﬁél§-|h@ﬁ%@1¢WeSYStem

ehabhenspakialaposidien idhdt he shider s ate detected Ry  the
nmeans_of the optoel ectronic system Once processed

SHF A2 SPGRAPE 1 Br G nf bR mitiorC Chhiger AtngT AL rotations

Heﬁeeehontra@d/mm t hedat thé uotq;tojejtéteusdmﬁer S yaltiehn, 81gnals
%ﬁto a fef rence S dgfr ed b

Ia e,
i ntern: E?oﬁﬁa lﬁtenPoﬁpgﬁrcat?on ﬁ%IF gﬁrs are
dethchbd be20m6h697445 dteeloeesoaheoptoehects@ﬁtem Once

BEB?EQEB& WaiLG Ry %@%n%ﬁ%@?ilég$g§i9ﬁ§of$5%f%ﬁ'& HSePﬁlng the

ani cal pieces avr
§ﬁﬁ?p§FO§|@@ﬁgpéh§jﬁha%t¥h@%@eCﬁécﬁéﬁeVﬁk?ﬁqqﬁEWlth respect

appar atwsrbhbdsprabed ;nitheipabentnba. §Ptﬂe288é8 Bl .

The optoel ectroni,c apparat us di scl.osed
TE ) PR eRhR R OrabBe oS hRis e dae B i b No. wo
QOOKV!g7ané teteienee sysbpﬂbémeCthenEebbpphretuehehich can

% gfmg# ngg %F} ap %l% ¥St é% EHHcéﬁ pieces, 1in
I on SysS enrené% tran at'i ons” and
pera@peherbeﬁ%erﬁli@em ecélaarrmq hemggtleel edtimenis¢ ons than

%M@E@”bhEQkEHGWQQ%r%%éﬁaﬂﬁﬁfgtus illustrated in the patent
No. EP 1029219 B1.

The optoelectronic apparatus disclosed in patent
publication No. WO 2006/097445 includes a base, a locking
and reference system for the E-block of the HSA to be
checked, a translation system, and a rotation system
enabling mutual translations and rotations between the
piece and the optoelectronic system, in the course of which
an optoelectronic device provides signals indicative of the
position of the sliders of the HSA to be checked. Such an
apparatus provides remarkable standards of metrological
performance and can provide measures related to height and
attitude of the sliders that are referred to a locating
plane defined by the base.

In the apparatuses disclosed in the previously mentioned
patent documents, the sliders attitude is detected in a
checking condition and is influenced by the HSA E-block,

since the arrangement of the parts to be checked 1is
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an optoel ectroni c device provides signals indicative
of the position of the sliders of the HSA to be

waebmekerd1s Such an apparat us provi des remar kabl BCT/EP2008/062459

standards of netrol ogi cal perfornmance and can provide
nmeasures related to height and.attitude of the sliders

that are referred to a | ocating plane defined by the

base. In the apparatuses disclosed in the previously

mentj oned patent docunents, the sljiders attitude is
@éFé@%ééh?ﬁ QYCH€€kFﬁ§n€SEaPP|6ﬁ SR8 EsbﬂﬁFFuEﬁcEHeb}OCklng
the h&ﬁeﬁebb@cgyssémce t he arrangenent of the parts to

R B 0 o° i FockThg Sand Por ot née Lyotdhl Thecition,

ahtchudeeehst henkSA shedeH§A|nhasmobkeng eendmbiled, in the

%5891%3 %&gied;i fk% HS%}H@E F?? %%T‘é' ed. 4, Eﬁ‘@ attitude

asSSoCl ate era ers fromt
abert g tihegn hﬁgeb’ééﬁséWe\ﬂW%ﬁrch@@k@@l t@wtﬁge t enfluence

Lpe1iBhI v %&Ceo lhedcnet Py Lhei Bndlogkratdiiddde, the
but al so eargﬁ%}att|tude whi ch couples to a

QE?FéBEe%ééttuéﬁ'tH@ oc%‘f%ke%m*aotﬁusgudétaé“r]ﬁ nedt het the
whotedatki bndetbfist BetHBAihast hEthbn@gac@mduﬂeom the HSA
Tha mhether ati.it.ude the sli |s checke

%h?ew reﬁg Onﬁht @nbqu t:fﬁ% mor?%ng co%%l¥?§#5 the
ﬂldhesFEwsanéunﬂ«xiaWemhlntefeoascdera¢|dﬁwaaﬁdbﬂ©w$, the
£8Nxk ALY odlcey riQrs. bp other wpnds, isliders havipng, inco
an attrtude accor to the project speci |cat|ons in
Qoéﬁé@RFﬁelééndl@n@nTﬁ@éﬁlGaﬁavénbﬁo@ﬁf$tLRR¥Qﬁ$feﬂ¥thther

frpenst he1pHeiracth SRS fdrﬁ&iﬂiﬁrt%dé‘ SMWOFKIMY to the project
ondltlon and vice-ver Di sclosure of the in entlhave on

éBFS&Fl 6F L ABSprélent | ﬁi%fb‘?n i1 Prdvi décatd
ahemkudg apipatat sy afidomel Evantprethad foecHSAsabions in a

g glggépéhEggggggaaonc geggquvantages of the

Disclosure of the invention

Object of the present invention is to provide a checking
apparatus and relevant method for HSAs of hard disks which
overcome the disadvantages of the known apparatuses and
methods.

This and other objects are achieved by an optoelectronic
system and a checking method of the static type according
to claim 1 and claim 6, respectively.

The optoelectronic checking system according to the present
invention enables to check attitude characteristics of HSA
component parts, such as for example the bearing, that are
essential for evaluating the arrangement of the sliders and

thus of the read/write heads with extremely high accuracy.

Brief Description of the Drawings

The invention 1s now described with reference to the

enclosed sheets of drawings, given by way of non limiting
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methods . This and ot her objects are achieved by an
opt oel ectroni ¢ system and a checki ng net hod of the

W@ e@biog73tg/pe according to claim1 and cl ai m 6 PCT/EP2008/062459

respectively. The optoel ectroni c checking system
according to the present investion enables to check
attitude characteristics of HSA conponent parts, such
as for exanple the bearing, that are essential for
eval uating the arrangenent of the sliders and thus of
BREMPe8as WEESRBAds with extremely high accuracy.

Bri ef rDgseei ptiion of dkhepbrawags, ihe bmvemt¢mwbkﬁn@omystem
descri bed m%th ref erence o t he ﬁfclosed eets of

arS@rigeY gfved sy Ray o6t nohnY? fPRgex eSOme  elements
whétreed: fbrguhe $aks afpeispective;vi ew of a checking

system ngglng % Fe é&ﬁgﬁﬁﬂ§ Jivent 4 on, c&ﬁ#gnéggegart of

elenent omtte e of sinplicity; Tigure
tbeaCbéﬁgpé@tEVQtemeﬁh@Wnal@oﬁp@néﬁt1part of the

checkingysystem; shown 1ion ofiicguri @ a3; ék@gées§0t§o§ along the
| ongi tudi nal cross-section along the plane XZ of the

BOAPBNEAL CpaFtco FOPP@U?EtZParBegf ﬁﬁ@@r?o? Car ryi ng
Qut the Invention An optoel ectronic checklng system 1

according 1o tl resent |nvent| r HSA.that S
shown in i e REveH St é% ase

2 carrying a reference system 40 for an E-block 29 of
fhe PBAcedebéreneckedheakipeki Agssgnt et 4aaadrding to the

%E@%Btoﬂn%ﬁ%E%%h TheJd ogki ngasyshemi4 nMyope Of dimplified
nown ty aving a raod 5 which carrjies a floating

BQVIjﬁlfg%g?B%klng %?ﬁ@%ﬁ%ﬁoékkﬁﬁx%o2acéﬁéﬂﬁéﬁaﬁy reference

sypp@mt 40 chpﬁrtahClEi—wlo@f]d edeer emclahréosmz:;e@e de diecked, a
ction Vi C r exanple t :

OBt eldor VSRS InaBinAcHELTRG Upay URMch S peF<bgs systen

Rnomnfdnﬂ thus idrdawstrayed havangersy seodpbi iledhwayarries a

%ﬁEQtEHS BB@?k% %OTBlocking the E-block 29 to a stationary
support, in particular a reference nosepiece 3. The
detection device may be for example of the optoelectronic
shadow casting type, which is per se known and thus
illustrated in a very simplified way with the blocks A,B
representing an emitter and a receiver, respectively. A
processing unit C€ 1s connected to the optoelectronic
system, in particular to the receiver B, for processing the
signals provided by the latter.

The reference system 40 includes the reference nosepiece 3,
a floating device 10, a ball 12, a thrust element 13, and a
reference plane surface 27 (figures 2 and 3). The reference
nosepiece 3, defining a reference system XYZ, is connected
to the base 2 and is substantially cylindrically shaped
with a longitudinal through hole 7 defining the direction
Zz, two side openings 8,9 and a reference annular surface 25
for the E-block of the HSA to be checked. The reference
nosepiece 3 also includes a lower opening 14 wherein the
ball 12 is housed and can slide along the direction Z. More

specifically, the ball 12 is arranged between - and in



10

15

20

25

30

35

representing an emtter and a receiver, respectively.
A processing unit Cis connected to the optoel ectronic

WwWGEy®b®es318 n particular to the receiver B, forPCI/EP2008/062459

processing the signals provided by the latter. The

reference system 40 incl udes_the reference nosepi ece 3

, a floating device 10, a ball 12, a thrust el enent

13 and a reference plane surface 27 (figures 2 and 3
The reference nosepiece 3 , defining a reference

§9§FéﬁFXYthPs ~coRRect®d LSS t FdFEEE 2 Bhd j§or  example  a
subshant taldy ieyddmdrical kyeshaped wd haavieagitbydivalch is

th h. hol 7 defj th ti Z

bRl LR LRt R O B e 3G within

the Eobbpmkcef3th@héEm&betbegchevked 1Thénréfideeneefloating
I d

98RR1 P08 S0 hnolUds 8 Javer. GPENING. A4 YeISifea by -

can Sili
dPfecti bistZratadbr e csseci PREEREY, z@here@aqleigmr%@t 15 and a

@EBQBQ%Q bﬁb@@ﬁﬂeCeanﬂ6'nE90E§§t ﬁﬂtBestthéuEEégét 26. The
el emrent 13, for exanp pneumati c cy |nder and t he

flLeating O%W%%nfiol%m%éh Sr%ﬂb%ﬁwy%&% ASt hiet Will be

hhmeughfhekedzsamdséanlﬁlaatam@thandthesﬁmgepkeeadg along a
oati ﬁggdevice #Otin hud s_a Ioat ng el enment 11
a

ﬁlna 8?&%%5% e nd-Fs Pocked by a not
EhbuéﬁpatedgseﬁemebetméepratreseseEenmnthessadd apenings 8,

?' 8§t hBSe é@@' §C§né6lﬁéYh88 a r?% %UéﬁéggdzéndTFSEtlon 17

| oat |ng enen 11 I1s suita
RerélrRaRTer L sclagsEd Udd et aP anﬁnds%éwﬁsex]t%ndég being

%ﬁ}l@atgmydl r&ﬁi\ﬂe?rdgetr{tansz%/@cﬂZahe?ﬁ@n&ht@hdléﬁgté@@ez 20Theat a
oatl n nmen protruaes r e Sl1 de Qpe g

SR R e b et B aL e e el § Prot Shag 218ating
poeieon ﬂﬂ.feaharmm@dtm@rtnngluudimhéophaneuaeefaceshecklng

19 b ually ver.gent f|n| Qgg

égrt 8n eé st an:h %ilyden%%aeis‘l gon&:;—’l ggg%a SEC |on thes
shetﬁbéatshgpehenehﬁnilsurﬁécenalpofDKOﬁXimpéESWlth a slope
b@c'ﬂgﬁ§ %h%ﬂecféﬂg Rﬂ&kﬁOPegéeMtthxﬁ gecreasiNdaple plane

t hi ckness whi ch defi nes
defined by the whole floatlng element 11. An end portion 22

of the floating element 11, which is longitudinally opposed
to the first end portion, includes a slot 23 for a guide
pin 24 connected to the base 2.

The optoelectronic checking system 1 enables to check the
roll and pitch angles of the bearing of a HSA in a static
way, said angles being defined as rotated arrangements of
the bearing about directions X and Y perpendicular to the
direction Z.

The operation of the optoelectronic checking system 1 1is
herein disclosed in more detail.

In a preliminary calibration phase, an HSA sample 32, which
is partly visible in figure 3, is checked for determining a
sample attitude to which the subsequent attitude checkings
carried out on the bearing of the HSA will make reference.
An HSA sample does not typically includes the bearing but
it is shaped so as to include an external surface 33

reproducing the theoretical arrangement of a working
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suitabl e sl oping plane surface 31, for exanple with a
sl ope of less than 10, with respect to the adjustable

w@b@ne3es i ned by the whol e floating el enent 1BCT/RAProesiah2459

portion 22 of the floating elenent 11, which is

| ongi tudi nal |y opposed to the7first end portion,

i ncludes a slot 23 for a guide pin 24 connected to the

base 2 . The optoel ectronic checking system 1 enabl es

to check the roll and pitch angles of the bearing of a ,

FeAfpAca Ot ath® WaRI 184 d gl e¥CbEIRY deriined fining 1in

EQEateﬁeaWB@RgﬁgEHtﬁ1@ﬁdﬁhegbeaélHSAagHéhcﬁlreﬁbiEBA Kample
er ic t he, direction e oper at

3 e TR BT e b tiack Ty Syt e 173 Tt moes S8 of a

dii sekosedhtiomemdr ecalet ai in gt jpreldm oar yheal dds@ationed E-

Bhase, 2B,HSE,SAPLEC32, uhi G, kS cRATbLY YSiBhe i Porerence

iguaré 3 i s chec or determning a sanp
éPﬁEP@@@etd3Mh@@ﬁ-th@CE@%sé§UeﬁbeaIﬁlQ®@@m£h@@@ﬁng@ of the

¢arkiggd @%@1@%td“%@eérb&%d%&e&%ﬁn@@AdMédkfﬁ$e OSlthD, in
reference. An HSA sanp does not i call i ncl udes

FHéhbéhrW%ﬁ bae ti ﬂﬂF% E%h%e&1§6e§s<i FRgl dFé awre arranged
exbetnatisuifaperd3dleeprodutiangr Idwe: tiipos Bémeat 11, aligned

ar rangement f a workingsurface of ar

Wb%ﬁi% Csuffade &@flnlﬁg |§ ?%rn Fﬁggmégf Ei at%aqu% 32 in
hetmeddaﬁeﬂmymaﬁ ¢ME£k£#gsanphelez,|$Haxﬁm$wWQme piston
nggEEﬁgt@B @8%'EESQh?gtﬁHr£Q§§51§4a851ﬁsg'Eﬁé rest element

nponent part I N ticul ar of he associ at ed
E§| odk, tlom tfﬁ@afcéflér elce surt@cevpPg chf thelpefie@ncerged to

peseptece %ec&w &@ﬁﬁs@ﬂeby thetf loating bahl Lgfid he2, in

| ocki.n dev redet erm ned checkin osi tjion,
DA S 8 v ot 1RO YT U TOT At BEC B e e ARy 357" Thus,
ahéangﬂt sebs;lfantei aMyomar*amda elf ltoa ttiley fhoaépmgce 16 fully
nt 1 i t e eng,porti C
SeRB0 Pnd HBA SIIY 391 R 0B et ol W CRBG n? =

term néed
peBdeun¢StHéupn@amaﬁw@epi@fonﬂks aettated A@rtﬁngiﬁgoating

Lhenbat! 132 ;a0aiRslythe fiest @lEM™BMating nosepiece 16, the
former takes the same attitude of the HSA sample 32, too.
It should be noted that, although the E-block is referred
to the reference nosepiece 3, the floating element 11
contacts the external surface 33 of the HSA sample 32 which
reproduces the bearing and takes the attitude of the latter
regardless of the E-block attitude.

The utilized optoelectronic detection device 1is, as
hereinbefore said, of the known shadow casting type and
includes an emitter A emitting infrared beams (shown in
simplified form by broken lines in figure 1 and identified
by reference number 28) that travel towards a receiver B
including a plurality of photodetectors. A mechanical piece
located between the emitter A and the receiver B partly
intercepts the emitted beams 28 and, as a consequence, just
a part of the emitted beams 28 is detected by the receiver
B. The part of emitted beams 28 that are detected by the
receiver B provides information about the dimensions of the

mechanical piece in a per se known way.



10

15

20

25

30

35

15 of the floating device 10, which is in turn urged
to contact a second conponent part of the HSA sanple

w@2909i0873p&art i cul ar t he above-nenti oned ext er naPCHEPI08L@®652459

33. Thus, the rest surface 26 of the floating

nosepiece 16 fully rests on tRe external surface 33 of

the HSA sanple 32 and reproduces the attitude of the
latter. As the floating element 11 is integral with

the floating nosepi ece 16, the former takes the sane
EF?|ﬁ%ﬁRQQ%QQH¥9“HSA(§%ﬁﬁ?% 39, AFENINA shduPHChe enofey that

t;hfat , el thoaighhddies E28 ot@Eyl fslsulﬁéﬁélﬁ@ﬂ?ll)yt h@nlla plane YZ
rerere osepl ec e oall n e nmen

RE PR C P Ra  onPorths. LhFTSetoS s or e AL ki a0 gglement
mmidmr&ﬁmamgmésbeheebeamh&gamutﬁ&mes thd athd tuelec ofer B.
&Hg |§£5§£1£§gaé9 ﬁgﬁtOf r“%ﬁ%éﬂ éya%p&%gethghebeams 28

utilized optoel ectronic etectlon eV|ce IS,
ReieéFABePor éhsaicdl toe 1t He Kbt sHaUoW T ast mgdwpérea upon

and i-aekudes an Qﬂ@t Sfc et ting infraced: ReaM ransversal
(shown in sinplifi form by broken lines in figure 1

aRati8Bnt i Fied ?Rﬁ?%ﬁ%ﬁiﬁR%QQunﬁﬁﬁl%§ﬂ & U afel thickness
tomnandsoa kﬁﬁerEftﬁblﬂCh%@dM@aﬁsphufakhky Kﬁoatlng element
?Eoto et ctorseS A Eg@gplgg |ec hlo%agpd et ion 7
e &nit R and e recerver “B'gart 1y é%cep s ?%%
eﬁ1thedpbeaﬁst20nand ths acvendegedncectjiost od paert fopating
EE@m@HEtEEd beans 28 is detected by the receiver B .
The part of emitted beans 28 that are detected by the
Aécélv%?a$§iﬁ%®¢he§epﬁﬂ©ﬁnﬁﬁioﬁh%bébﬁckh@gdEﬁéﬁ§#ﬁhs21 the

of/ithgamechaniGale i e4Lrddrdd PEY I&KNOWLMBYedhehic device
ranged in such a

toel ectronic device i
IR R e L a0 a8 Bl IR g IS respect
perpﬁedpﬁaharxyo thehdir etbpendXpandst he bbeat thg geometric

Shggg %e% %r2$1 € hget %an@ﬁ ep1%%%r éaég%at%]ealement

recei ver enen t hus i erce
iLhe M@a@@ gl eimtetle@llrtf;dth}é ehit tr@rllAaamedeqiérhh@uegxaernal

§G§@9Wea§§ao999ﬂet R8arggei YernBreihBePaLLi €¥baLindli. apuring
determ_ned transversa
the calibration phase carried out with the HSA sample 32,

there is assumed that the thickness dimension of the
floating element 11, detected at a determined transversal
section of the checking portion 21, corresponds to a zero
value of a roll angle.

By virtue of the slope of the plane surface 31 with respect
to the adjustable plane defined by the floating element 11,
it is possible, for limited wvalues of the roll angle, to
detect whether variations of the roll angle are positive or
negative. If otherwise the plane surface 31 were parallel
to the adjustable plane, rotations occurring in both
directions would cause an increasing of the detected
thickness dimension. On the contrary, when the plane
surface 31 is suitably sloping, the amount of the virtual
thickness depends on the rotation direction of the floating
element 11. By way of example, it should be noted that,
with reference to the view of figure 2, when the floating

element 11 rotates about the direction X 1n a clockwise



10

15

20

25

30

35

section, the optoel ectronic device detects a thickness
di mensi on or "virtual" thickness of the floating

we@bmomst31sl, whi ch corresponds to the | ength aPONBP10h&062459

direction Z of the projection of the considered

section of the floating element 11. At a transversa

section of the checking portion 21, the "virtual"

t hi ckness detected by the optoel ectronic device

depends on the slope of the plane surface 31 with
Pé§6§€ﬂoﬁo the ﬁﬂéﬁ@a%Yth&ﬁﬁ?%ﬁ%ﬂ%Rﬁ¥%ﬁﬁﬁﬁnkﬁ?ﬁ#?ﬁﬁhln the
t:agege@met rrloﬂzatth@h@ct erfi stires aficbddinat td tagenof 1he in  a

é%gﬁégg ggggéernéﬁj§%%gé%§ ggtg%nlﬂgqﬁéxl§g$ r0|£leneSS

heceéabeéore expl ai ned. During the calibration phase

rﬁée% ?LF$EEQbEQetHSéh§§Qp£§ 3ﬁei%P€r nastﬁ% ﬁg?gh angle

at t ness di'nension o oating e
Qi et ecleth Hitnd ¢dedemitned 1t r apsdertsdls sedt i dhcof external

EB%fﬁB@CBBn%fPQHé‘Hbé”saﬁﬁmieﬁpo E Qe 8k Z& 0—V@§Uﬁeans of
a roll le. By virtue of the s ope of t pl ane

§B?fa&@???%ﬁqq¥9%%%ec@e?%c?h%nadFﬁ§F§ﬁle ﬁpﬁnehElght and
detinedtbynt be fdleatd ng ebenent &dgei ROI.s IpOSiH bt €, be noted

it f.t I det
HRetherobar IS FBReBF L FheoPdl PEaRgPerald ARUFEr ahg, edae 20
de@aneee.tmé oiperwi sedt hef pltawe surfaeé 3dhwwekeess of the
@@5% Hﬁb EQeH%%taQUysgﬁbkﬁemdﬁﬁ%ldéyég'f&gh§5§yéiingectlon

directi ons wou cause an | ncreasin
dedeépedothpeknessddPirensen. peﬁnﬁﬁeoéoﬁbﬁaﬁyd pRsAion 17.

hhenpliane swiaee 3l 51841 £aR| YeSl@piNga e @IOUE height
of the V|rtual thlcknegi eellpends on the rota
%f

[
afr €415 oRBF A% 4t 0at | i I{anéyeﬁﬁﬁﬁ-fseCtlon with
exaapkece t fshohdtbecapt ed that revetrbnref pieneestioface 27.

v of figure e loatin
EH aﬁ%gﬁg oﬁpg?% dg?eg%$oﬁh§5?%éa?)logg5§ gggeéi%e height
t:hecwnguabftht]@eknejélsoammqeagelﬁme/xﬁterélds ot t heé casest one

Qﬁffgkéﬁko%%éHéJéF%gﬂoé@&@Qoﬁ'%&%ﬁhd%%d'Eﬁ% edge 20, and
processing the achieved results in a known way. In this
case too, it is possible to associate a value equal to zero
to the height and pitch value which is detected when the
HSA sample 32 is assembled.

Once finished the preliminary calibration phase, it 1is
possible to proceed with the real check and replace the HSA
sample 32 with an HSA to be checked.

Similarly to what has been previously disclosed, the HSA is
referred to the annular reference surface 25 by means of
suitable positioning surfaces of the E-block 29, and is
locked in a predetermined checking position by the locking
device 4. Once the checking position of the HSA is defined,
the pneumatic piston 13 is actuated for urging the floating
device 10 to contact suitable working surfaces of the HSA
bearing. Hence, the floating element 11 and relevant
adjustable plane take the attitude of the working surfaces
of the HSA bearing, in terms of height and roll and pitch

angles, that generally differ from the ©previous case
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15

countercl ockwi se direction, the virtual thickness
decreases . It is also possible to check the hei ght

waeanskmipi t ch angl e of the floating el enent 1RCT/BPZH0S/062459

thus of the external surface 33 of the HSA sanple 32,
by checking - by means of theiooptoel ectronic detection
device - the height and inclination on plane XZ of the
edge 20. It is to be noted that, for limted
variations of the roll angle the edge 20 defines the
GBpaF1BAATEf CRReHVRr EABPLENPRKkNess of the floating
ehemtctlllseat %mf) E@mﬁhﬁie%@d{ tﬂ?@?ﬁ@{}ﬁabnge@ﬂt@h aeﬁhgj-%les of
clipsed by other points of the end portion
ehe‘lﬁa‘ﬁ %%%%c FVal LPéCPt@alﬁl@ode! ad¥ociGPEF t 65 hgrocessing
herghedofouttheiredgiee 20nat & def ethenedgtrassyersalded by the
L e f n c t refe c
ot PacR 270 R 57 Shehnar 6 oah-ba Cheeked by- feiont
aéﬁeéhengque arfeﬁigmteﬁeélagﬂ;gSofdettﬁﬂ@Hadoam nghel éﬁ%ﬁbratlon

phaat ptcheast gBe difpecesp.transversal section
I ncl udi ng_the edge 20, and processing the achieved

FB%UPP%O?HGE‘:P&HB% ﬁ/ﬁ?CkFHgt AYE§tERsEaRoBe Ppdiied, without

ﬂéﬁSkbhﬁgtOfﬂ@ﬁgaﬂafes@o¢@|uefquﬂété@tZ@mO<i© tthe present
[ tch val ue et ect

LEkaL 1857, Bl bR e s Fra i idbed or

balebr atliibhephase, dume889085|blérbm probeed w hhrehebefore

| a anphe 32
asé IQB%eCKZ%Q18$%| g@?%g§%gﬁﬁ§§ ﬁgé§bee%wgﬁﬂbloﬁwﬁ t
éﬂ@é%@@d e]temé?fPISAlils Gt ePeeditfd a1 tehuparred, and for

é@gﬁp@@cetﬁw tace 29 %drﬁﬁ{ég Qfuskii@abbeapOs21i ORERFof can
urfaces of the E—bI ck

29, a | ocked_in a
Fedet&r it @daéﬁ@EEF Oﬁo@?i’?o B;efﬁﬁtl E&RPﬁé devi ce
Once the checking position of the HSA is defined,
the pneumatic piston 13 is actuated for urging the
floating device 10 to contact suitable working
surfaces of the HSA



bearing. Hence, the floating elenent 11 and rel evant

adj ustabl e pl ane take the attitude of the working
waebasBsss of the HSA bearing, in terns of hei ghtT/BPZN08/062459

roll and pitch angles, that generally differ fromthe

previ ous caserelating to the. HSA sanple 32. In

practice, the height and the roll and pitch angl es of
the HSA bearing are obtained, by neans of processing
carried out in the unit C of the signals provided by

ceiver B, by conparing themw th the val ues of

the height and the roll and pitch angles detected in

he cal ibration hase with the HSA.s

P B S G Chea s T sySFoRPERI BE oAy Frcitude of
Wi tdroutordepardd mgs fafora treectscoipes lofp iprat eigtdlondiofg ¢ he
present ¥eq% hon. Conponent parts that are
dlfferen aped or have different dinensions from
thoseahéeéEﬁeéﬁ@reyaéeeru6@6, cannpetedpleyéetcabagel I(2) and

In paéBéﬁHbér E@e flegat)i ngt%beneﬁécﬂén§@ﬂlbe;plece in a
diff erentlg?sha ped, and, for exanple, the edge 20 and

the aBGEfAS rBFﬁﬁ@ ETS%FéPéoftEﬁnrﬁéeFevéﬁséV§tem including
arr angedstoat ihaver @i khepent s{dpesmGoAl Mefines a reference
Cptoelectronigcaysten1for checkln ive attitu

ar

el .
of coﬁpgngnt ts 6f“a ne%haﬁl egiegé |n§i§&eﬁf e with

a baseoeZyionangeﬁeréncessy§ﬂenD¢4©he meohpected poece, ;

the bage, é%be?@gtSQQEEegeE8cE§ ﬁrdép§c@EQRaﬁ y cal,,pi ece

in a predeterm ned position e reference’ system
|nclué|n@rac§ﬁéﬁpénaﬁyl§up¢69t €Q§P%ﬁﬁchf9éflﬁé§eaVlng and

referea@@e@baﬂg (X¥gnang isr adapt edphocgeepenatie Withection
p05|t|on|ng ﬁg gces (34) of the nechanical piece, ;
t

an opt'G&le detection device (A B); and a
processangeumséd(ﬁm adapt edifiorefrecenyengyandm (40) further

ggsl"ggi'ﬁgs ”f"fiogﬁikge gei,oglectigni c deLectk9h, s yitn
respect to the stationary support (3) and is adapted to
cooperate with a working surface (33) of a component
part the relative attitude thereof 1is checked, said
floating device (10) including a floating element (11)
which defines an adjustable plane adapted to cooperate

with the optoelectronic detection device (A,B).

2. The optoelectronic system according to claim 1, wherein
the optoelectronic detection device (A,B) is adapted to
provide signals indicative of the position and/or the
dimensions of portions (17, 21) of said floating element
(11), and said processing unit (C) is adapted to provide
information concerning the relative attitude of said

component parts of the mechanical piece to be checked.

3. The optoelectronic system according to any one of claims
1 to 2, wherein said floating element (11) includes a
checking portion (21) having a plane surface (31) which

is sloping with respect to said adjustable plane.
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characterised in that said reference system (40)
further includes a floating device (10) which floats

wowRdb/osBspect to the stationary support (3) anBCT/BP2008/062459

adapted to cooperate with a working surface (33) of a
conmponent part the relative afi.itude thereof is

checked, said floating device (10) including a

floating element (11) which defines an adjustable

pl ane adapted to cooperate with the optoel ectronic

det’dtd | G UM TE AC BYSEN JHecohtvel ket #oKi engystemaims

accorgh ng, t @hekaim %a,ld\/\ﬁ'ﬁro%dtrlntghﬁal@rté)ﬁi eclrpnifcludes two
detecti.on devi pr.ovi de si

IS e e et Ra s A i e EPRhRrgent

porgd oas (tb7, f@i) efh saige f (@8Yi ngt ebenserltst(alrﬂjjla,llapdmiddle
sai q, pIQGesS| N9 %Hélénc)% aﬂ%%dc ;%% perloegrk B @b

i nformation concerning t ative attitu
conmponent parts of the mschanl cal piece to be checked.

3. Th@%ﬁ%@%@%%%bc SHESLBM é@@@f@iﬂ@ tQ adyy 0R8eOfof the
clainms 1 t 2 , wherein said floating elenent (11

(11)
| néfﬁﬁﬁféj]ap%hecc]kéiﬂ‘ijs 'por"fkﬂ%lfﬁj(r?l)tlﬁ%w hgoatphdnedevice  (10)
surifragleide¥l) awhf That sngl opjsagnvgddw I especinﬁ@gﬁal dwith the

adj ust abl e pl ane. 4 tronlc Syst &
acc%ir aEth{o gme% e o?ﬁac ai s tonfS here 1? nS8hfgce (26)

fl catd ngselaeimrtted( 149 |cr®©Ip@@t@s;et vmlit@nglauddlwraﬁkmcaneurface
sur es, « ]Jgﬂ glqm f
ed {eﬁ();% ;t?le;g%u st ntl | ongi t U na&{fg@éﬂ

section of the floating element (11) . 5. The

DtMéGik%‘d r o3 Colsy St 846 a6€04 € N 4Ot 2RYAONEE OEoihfi@nent parts
precedi ng cl ai ns, erein the floating device

P des BEPRGRtag HOGR e08 (TB5NP ey A0 wPPhOPRgCtTonic
f | oatd tegn edpe,rm)n,t (rdudshic trdefd tegss avfreest surface

(26) n adapt e c W t ai n .
surfa%g §§)l % hglgg%po%%ﬁégpar% &B gf Ia%nl %thanlcal
pi ecepigce N@tho@eferenhecRVﬁgemeléODveaadtltude of

conpongnk i Rgrt enof A-Amchanical,piece Qy nmpans @@l at 2
opt oel ectronic
checking position;

characterised by

- bringing a floating device (10) including a floating
element (11) to contact a second component part of the
piece; and

- carrying out dimensional and positional checkings of
portions (17, 21) of the floating element (11) by

means of the optoelectronic system (A,B).

7. The method according to claim 6, wherein said mechanical
piece to be checked is a head stack assembly (HSA)
including an E-block and a bearing, said first component
part corresponding to the E-block and said second

component part corresponding to the bearing.

8. The method according to any one of claims 6 and 7,
wherein said step of carrying out dimensional and

positional checkings of component parts (31,20) of the



system (A, B), including the steps of: referring a
first conponent part of the mechanical piece to a

wo edoensmsee system (40) ; and | ocki ng the mechartTaP2008/062459
pi ece to be checked at a checki ng position;
characterised by bringing a fizating device (10)
including a floating elenent (11) to contact a second
conmponent part of the piece; and - carrying out
di mensi onal and positional checkings of portions (17 ,
21 R IR f rd&MeRgG ell@dent 1P34YIBy nehs TR het checking
optwael ectdani 81 8yst edm§ Ao fB)hel/ £1dheimet Bodmageording at a
to clain16sg wher ei n sai d nechani cal piece to be
cheTkstf 1 F head stdbk assembly (HSA) i ncl uding an
E- bl ock and a bearing, said first conmponent part
corresponding to the E-bl ock and said second conponent
part corresponding to the bearing. 8 . The nethod
according to any one of clainms 6 and 7 , wherein said
step of carrying out dinensional and positiona
checki ngs of conponent parts (31,20) of thefloating
el enment (11) includes the step of checking thickness
di mensions of the floating elenent (11) at a
transversal section.



