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ADHESI VE ATTACHVENT OF A FI RST MEMBER TO A SECOND
MEMBER Fi el d of the Invention The cl ai nmed invention
rel ates generally to the field of adhesives and nore
particularly, but not by way of limtation, to an
apparatus and nethod for adhesively attaching a first
menber to a second nenber, such as conponents ina 5
data storage device. Background Adhesives are used in
a variety of applications to attach a first nmenber to
a second MBRESIVIPATTATIRMENTOSE ASPRST EBRROPOS ed
various configurati ongo AsHEENDIMERFBIER! VES are used
during the manufacture of data storage devices, such
as in the attachnent of a suspensi on assennty
(flexure) to arigid actuator arm the flexure being
configured to support tr er adjacent a
data storage nedium (3? ;D?twﬁfe%gg%er able, there are
a nunber Toé claimkdtiavantos rdwscgehaulhdtovm fielt lo€ adigsived andlhore

adh hese, and ot her .a ications. Ther
adhj)élh{?gléﬂ Hﬁtpg%tv%l e Ve?{; %ngtfl{f(ghgt o4 BRRAALS, ?‘fggleﬂlﬁﬁt for
can adh@mebeatﬂa{lﬁm@s fisse ingmbérgb atsesope hiibe Suchnd cofporehden a

oper dflxturlng Utraviolet (UY) cured
adhe %?‘3; 'fivt provide sufficiently strong

adheS|ve bonds, and may also require off-line
operations 'to establish a UV cure. 20 Shadow ng
effects, whereby the UV | iBpkeround| ocked or ot herwi se
prevent e@dﬁés@@s ’él%aﬁéﬂ 1'ﬂ9 vtaﬁ g%ﬁgﬁﬁbﬁﬁmg%%ttta& &ﬁﬁpﬂgﬁﬂ& toa
interference, can al so ity to establish
t he Seesdimgmmber. diy egamléﬁgdeﬁlgnerﬁ dpve proposgdl yarieyist agafigusations
Whe yehekdby HRNeshRs B8 SUsé PRl o MERFRALEDE ut e
first. © a%d seesco% Srﬁ% g Hﬁﬁese ang agﬁagglaew&ég such
art 2appihe a@wémemgf asBIpensi®) mt@qxloatfbkgre):mramgm actttreeor arm, the
di st t si.ve _on.the res

rersr 0 etk Conrie iRl 1 up el F it ol AERAEG el soraee
[ n’pnmdmmfdls)i n the art whereby respective nenbers
I(:ﬁnabe a%elselo\{)grlagle,athérg (a:rrc]:eadnua%er dcflfprnslteagcl)'lnesnatssl%lateg 1&1 tﬁe use of

adhesives in these and other applications. Thermal set adhesives can provide very

strong adhesive bonds, but can require excessively high temperatures and off-line
operations and fixturing.

Ultraviolet (UV) cured adhesives may not provide sufficiently strong
adhesive bonds, and may also require off-line operations to establish a UV cure.
Shadowing effects, whereby the UV light is blocked or otherwise prevented from
reaching the adhesive due to component interference, can also limit the ability to
establish the requisite bond strength.

There are also situations where it may be desirable to subsequently detach
the first. and second members, and these and other prior art approaches may not
adequately control the distribution of residual adhesive on the respective members.

Accordingly, there is a continual need for improvements in the art whereby
respective members can be adhesively attached and subsequently detached in a

controlled manner.
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control |l ed manner. -2- Summary of the Invention
Preferred enbodi nents of the present invention are
generally directed to an apparatus and nethod for
attaching a first nenber and a second nmenber, such as
5 conponents of a data storage-device. An adhesive is
used to attach the first and second nenbers,
preferably by applying the adhesive to the first
menber, exposing the adhesive to ultraviolet light to
initiate curing of thSwAEAELekthe Iyentiothg t he second

menber  OPr@ertdindREN YR thedRled @ﬂeﬁﬁﬁﬂar@ gerall9 dibB&ed to an
adhesive to finalize curing. 10 The adhesrve 15

subs®aYats pYd Wedpd fpragackingefirst membas ahd p 6egoad glember, such as
tr angdpbhts & ARGRRL Mg@ d%y'og&) of the adhesive to detach

the first and second ers. This cooling places the
adhesi ve Anradhesivebis usadt to attiop the fitst kel oerdi memolers, preferably by

al | Oagbfl}glg Aﬁkeadhﬁﬁxeehtgfthequr t%e%ﬂe % si%m%he adllE stlvea%o uﬁrawolet light

forc et ac ers.
sur ftadetiate fcutigeoff the gtheaivel, Izlmmmtlhe macmhé menﬂjee onto the adhesive,

pr ef i fferent adhesive

coupﬁ%ﬁggglglﬁégi%é oetg? %‘ﬁ’eswe gﬁl&ﬁ 58" B the application

-of a sufhacehatieesi besemuamyt edoled ta ameﬁlpangtueewawzedglass

pattern.to ‘on ane of the nenbers.

Al't etfaﬂ%}fl?‘%/'éwe‘%@lfe Q‘%b?fte (3 pye toqueTaFléE‘ figtt apd sgondmembers

pr efBigddofinggrest the adesivadhe sibé@niiAyaRitd &lndﬁﬁm e8io%eng the
nd enhance structural unity of

t hi ckness
adhést ¢ reg‘ﬂvqlﬁ sgff meghgpical lf?f&fhtod@faﬁ'% H‘ﬁé‘?ﬁnbé\‘s t he first

and secoRdsg¥BiRahfting St aBL thekiksy andiieko&lf méh6erasy ??éfé&gbly
is prefer abl§ retained on the sel ected nenber,

subreyidedawifh differenpf adﬂlﬁ%veaaﬁwneechasacmﬁm;se csuﬂr o bhethe
r eMByL Bl Ad ol BIMP flrfacd dHe véa?%gl%%?tc}gﬁ gﬁﬁgﬁ‘?&% hz%@%ﬁt?es toa on

contenplated, I1n a prefer
secoakctadebe of tho membets. aplteroativalyo |or addmmdy,afﬂIQSmatenal is

Sus g)?é;? 3.91 éfh%g&j &I) Eh'lmg Lﬁﬁﬁe%{vte % %({Il%‘ %IVC %ijcglﬁ:esg &HS‘ enhance

dat ge ne an al fernattve

errbcsdiwt_&nat ynitylof theiadbdsivand second menber s conprise a

suspensi ?nth?snvgay?ulgorn tsagﬁ'ln(i:eenE of the first and second members, substantially
all of the adhesive is preferably retained on the selected member, and substantially
all of the adhesive is removed from the remaining member.

While any number of applications are contemplated, in a preferred
embodiment the first and second members comprise an actuator arm and a
suspension used to support a transducer adjacent a data storage medium. In an
alternative preferred embodiment, the first and second members comprise a
suspension and a transducer.

These and various other features and advantages which characterize the

claimed invention will become apparent upon reading the following detailed

description and upon reviewing the associated drawings.
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These and various other features and advantages which
characterize the «clainmed invention will becone

apparent upon reading the followi ng detailed 30
description and upon revi ewi ng the associ at ed

draw ngs. -3- Brief Descripti-8r of the Drawings FIG 1
is an expl oded view of a particular construction for a
data storage devi qma‘m@miﬁme,fmetmam@serred

enbodi mag:&a ?f t he e(ient i nventi on FIG 2 shows a
suspensi I3 PR@Iodsth ey of G RaTeslas consiugtion fax @ data stprage
of td¥ice 5cdéﬁtaﬁce§\h€lf PeRreEMh Rt I Ghe ﬁkeseEtl 1@en§on
provides a flow chart for an ASSEMBLY ROUTI N

i |1 ust r atfilGe? $ows asaspensior Elprue)snd aipartige @Bard@m@éormm jof the
pr ef ks @l &HR0ML BEAS 10f the present invention to
attach a first nenber to a second nenber, such as the
conponentfdG ot propdes a flow tilarHioGan ASSEMBLYJQQERENE, 6Rustrative of

el eVs@ép's n%ﬂ]led 6LORS a?@é&rag&? g‘Jlﬁhuﬁl’%E neltnﬁod{ sot){ L Ee present

first "and second ne
pr efiayendon eryaeng firsomefbds. to 3 secord (ﬁemben such aﬁ klmWomlpaﬁetnts of
for ggDh SASSEMBLY ROUTINE, illustrative of steps

carriedout- in accordance with preferred enbodi nents
of the pFEGehis a saquemnt iofrlevaichulhs@eyi2tidndl fbpteaaitationeof the

o o S B GeShardd Soch 3
repr esentFaG] HHs a Glowt Bart fot hSDISABSENEI ONROTENRE! ﬁlu&@atwe of
further il lléstrate t he greferred sequence. of FI G

FI GS©PS (A Y Ui acRofdapsea thithe Prafered); srhodineg s PEéhe present

firshveafith ®2aERRGuaABT B (HOBKEM s@d8d RembS of BIRDEr S 1S

provi ded W|th a surface adhesive pronotor, preferablgl
conpri si A0 & 3 saquensg ohelevatpng) gossseptiangl werssentasionepf the

al t ey bl \@:oﬁmgﬂbé}?fbt Pftﬂ:rr ilhd3&at threibrrcféﬁbq s c@&g&g)f FI(t‘wh

nmenber s, whereby one of the ne IS pro
m cr o-t eXdGr 7 predidgsann edliernatice emhedimentatimethé dfirsofind hecond

:dh Iﬂt%rs Wvﬁeb}g LS o&f ' fﬂ? Smé}%"r{ P%lv d%& @ {hld 86%1rtiage taﬁ esive

adhemnr;;g:, pre@;ard:gy ednmhprisingtsilade agdmtc kness and enhance
structur %&G.ué’] ip%&(/id%]; another alternative embodiment for the first and second
members, V\}hereby one of the members is provided with a micro-texturized pattern
to enhance adhesion of the adhesive.

FIG. 9 provides another alternative embodiment wherein a filler material is
added to the adhesive to generally control thickness and enhance structural unity of

the adhesive.

Detailed Description
To provide an exemplary environment in which preferred embodiments of
the present invention can be advantageously practiced, FIG. 1 provides an
exploded view of a data storage device 100 of the type configured to store and

retrieve computerized data.
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25 the adhesive. Detail ed Description To provide an
exenpl ary environnment in which preferred enbodi nents
of the present invention can be advantageously
practiced, FIG 1 provides an 30 exploded view of a
data storage device 100 of thd-type configured to
store and retrieve conputerized data. -4- An

envi r onment @lvirynitaneilly ebheslied aminrlgggi &zohﬁedffgt{nﬁf@ Hask U@éﬁ 104
a base deck 10 nd a.t cover spi ndl e not

108 ‘f“g EN ey ﬁ?@&hﬁ? t %I Ild%emﬂteﬁ%(?gnﬁ ni%lztefldmhirbthatheusang 102 to
nunhefat@a Iﬁfﬁﬂ)@lebf qn ?ﬁ’ét@ @dwg@g@e rméaiaalﬂolg n(thi? &l Stwo) at a

case, at a atively high speed An act uat of
112 rPE‘“Y"éYB‘théWSQ/ an actuator notor 114, preferably

char act erd7 edna@®r a1 1904 C %otcciQH | byT04rOTac @Mmm b Pl1yr jllréfgr)ébly

of rigid actuator arns 116 project romThe actu
112 Qh@matpﬂzqdwe aryeige goil moton §VEMIWA. plSakity f sigidrestuatb8 arms 116

(fl on? )fl{eed}gla c?agg}r EJ%%ECS&{B;%%% 1 emsshcl)v%g ‘Susd)ens1ons 118

suppo at a trans acent record
sur f(élcsge&)fextehé fromalithee a.clﬁhtorlﬁm 1f1|6em mppartidita asmediotry 120

122 S eI ctr ni cati on paths

bet wet aﬁﬁ&%ghg?%sgf esf‘i ﬁg ;{Eblext ernal |y nounted
printed A flexicirciioassdmpRCR) established Rtech{cRl &(ﬁﬂml ﬁmw@@ﬁtlﬁths
various circuits connect or tely shown

Vo 1eeh it ialan g ang A0 SRR oG B cheut board (FCB)
conmzai qas POB 194 Elippart:f'iﬁ‘iibus dlicuitéSarﬁQBﬁ&@ﬂ&ﬁﬁ@c@eﬁﬁﬁ&ly Si8vn)
devi c cated in an automated

nmanup zaccgll}?tF ﬁ%“tré’ﬁ%rt oYL WWWH?‘EW@ a b‘PSt .even

thousandsgs iObof@mpINR Iihat thél@Rliks aloo A8 VihGRSeB & an automated
produced each day. Such manufacturing is preferab

car rayfaching KHViEsmeay Whgelaalmnéneés £ eaens thopgagdgfof nominally

t
s o RAEGTLS poRlcl LRARP" YR mAEGRUERRE R shdfombly cprid

ar e qyt everayeyingitpabeshad & @g@ls hefr awteinatgd aseebly etadousl which
20 SRS FE R g Punenst s L
FIG 2. (Ytaheus @oppuae s preferabbeatachednégedeoushg/adhesive during
ad] cﬁ’l(’p gsdsembiy process, such as the suspensions 118 and the actuator arms 116 as
generally depicted in FIG. 2. Other components can be advantageously adjoined
using adhesive as well, including the transducers 120 to the suspensions 118, the
flex circuit assembly 122 to the base deck 102, bearing assemblies (not
numerically designated) used to support rotational movement of the actuator 112,
etc.
Accordingly, FIG. 3 provides a flow chart for an ASSEMBLY ROUTINE
130, illustrative of steps carried out in accordance with preferred embodiments of
the present invention to attach a first member to a second member. FIG. 4
provides a sequence of views corresponding to the various steps of FIG. 3 using
the arm 116 and suspension 118 of FIG. 2 as an illustrative example.
At step 132, a layer of adhesive is initially applied to the first member.
This adhesive is denoted in FIG. 4 at 134, and is shown to be applied to the
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usi ng adhesive as well, including the transducers 120

to the suspensions 118, the flex circuit assenbly 122
to the base deck 102, bearing assenblies (not
nunerical ly designated) used to support rotationa
novenent of the actuator 112-5-25 etc. Accordingly,

FIG 3 provides a flow chart for an ASSEMBLY ROUTI NE
130 susfiehsien asa¢mble 108. Hoepeer, Clhfs ri§ eadrebufor pmrpam of dstussion, as

erred t he prese i nvention
o ard afiSie FPEHENRED to MUl aRtFnBr b AR 116, a
prowhd&ﬁ.a sequence of views corresponding to the
vari ous S|n 30 the arm 116 and

suspensi ?fltli‘ fﬁ%ﬂs’aﬁ 1@?@ Prf @’liéﬁhﬁr"cheu‘é?q at # Ben-aserife.dlexible,

At sioaRhdid Zineadt ey SwiinodeReRhMBe) Ad éibtahﬁh b¥lo@Pk 'a@l‘ﬁaswe
to the first nenber. This adhesive is denoted iIn

4 atforpmylatiog furthes pecfesaly commsisesppiPpicasid eatalysbands photo et
suspeRs %aﬁ&%ﬁé‘?l)l%‘m@ﬁz%ﬁoﬁ%ﬂ@r rodet. S’A'sﬁltel'fiﬁr gﬁc}fesfca{t agent

pur poses of- di scusSi on, t he adhe3|ve co
al t eqap atsp\be| agddeseto the @dl@sllvg/ feypplatien ag desirpd  Suitablet formulations

116, a3%e c% dé}cqgly ol;qfﬁﬁecﬁﬂ'gl%s% %ﬁm&%ﬂ’ fI S%Bf%r efsﬁéaag ¥he Henkel

characterize non-ar oma
non-@reap, Diisseldoal; Gepomy. (Wi th no cross-1inking). As

expl ain edrh@ e'l(ﬁlg\élv I1%4 ad hﬁr%fera%l Cifsglr t ' r‘]'e fa% [Zél s pﬁzglslélon

preferabl'y conprises a’s
| nl ttelapfﬂtaturevﬁﬂg): l’hae lld‘lﬁglﬁﬁcatnl‘lﬁ lcmmérythﬁf the abe@ﬁ’led( watiﬁg/)atorage
can al so

|l e fl ugrescen * g n%
P o pesa s TR ReR ek Sirion SHPlicoE o or S AREla it gpRismplated
f or ndtalid deRize 10@Has bep&@ma&elﬁ%eaéd;% r&iatramaﬁ @lanfgé @frs &C to 85 °C.
e nk

nu r of sources, such as T

Duswgﬁne&%fpf &eéﬁb?awsz Is Pf?féragldﬁé@?%tolbs’zﬁub%a%‘?]& herl% thys range,
sel agtiesh -booave a glass transition tenperature (TQ)
that is significantly |ower than the specified

oper at i n@/sstfl%%easéféledtleﬁlﬁfeﬁfaf“ﬂu éeqogrjgt: rlenisfars fapdempesgture at
t he )ﬁg}p t t {

t he V(éj}g‘\slﬂl ggﬂ 00 traagggorgpem fa e Bé‘%%’hg‘ég‘g‘? u(ﬁgéﬂéﬁ?er & Q@{;hd
r angenosphogs (glase) gme. CThelbg Tamevatyywidsly fioh diffathetypescofipolymers,

pr efa'ﬁﬁ QRJ, M’alﬁﬁlogcﬂ'% l%)%elb B &HQ g%“?t‘én %rad}{albrgéhgrw thtarh] Ibelng more
sharp in character.

For reference, the applied adhesive 134 in FIG. 4 is shown to have a
substantially uniform thickness on the first member. While the operation of step
132 can result in this configuration, it is contemplated that the adhesive 134 may
alternatively be applied as one or more localized dots that are subsequently
“squashed” to provide a final substantially uniform thickness between the first and
second members.

Continuing with the flow of FIG. 3, UV activation of the adhesive 134 next
preferably takes place at step 136 in order to initiate the curing process. This is
preferably carried out by exposing the adhesive 134 to ultraviolet (UV) radiation
from a UV source 138. For formulations such as described above, this will result

in the start of a “green time,” or reasonably short period of time (e.g., 5 minutes)
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As those skilled in the art will recognize, Tg refers
to a tenperature at which a polyner transitions from
a generally viscous (rubber) state to a solid,

anor phous (gl ass) state. The Tg can vary wi dely for
different types of polyners, -B86 and the transition
fromrubber to glass is often gradual rather than

bei ndprimg mérichshaadhesive cincbeanited withrete seefndredaRr, suéteas at step
appligd adhesive 134 in FIG 4 is shown to have a
substantially uniformthickness on the first nenber.

Whi | e the\f&p@l.&einem of tfet eRondl Ienthdn (A@sdddrt arn) 146) Snto the
confi gur at ont enpl at ed that the adhesive

134 55 134 it ﬁ]Q{Wi ok F-be RagpblY qooRgnes eat oitepmit e with the

| oc adpbE&donl OF hedthdt théa8hesHOSIBAUR 'Hr(!leY to a &ll’él‘ﬁg 6dd thQlize the
provide a final substantiall § uni f ormt I ckness

bet vidBesiverfaire. j Fhis hegids showadn de pravided by acwitable hpaigowce hd4,
the dubiow Lloufch @f co’ﬁvec%\‘i l@?&ﬂ' Yith iR nOf s&ilg adhesi ve 134

next preferably takes place at step ‘in order to
i ni ti at e Tha@peratianef supolddss prefimably referred0o s deeappli¢ayion of a

car rdg

ot 1 ot SEEA Mok AEHATE KFd dihRe jgenerly lower

for rfbalaﬁlatanfsllsd@fbr ag®nvbmgonal Ihednasl kset\(e g., bhnite osddr lof pﬁﬁaﬂsBOO

in tg reentinme sona

per | ?;e s % sed% P erh?}%,ﬁ)é %?{JP%@) Oﬁg’ EFFY%@“V\%’I%&EC fogbers

ad helsl'ﬁvd 18 azne bzﬂlolmtl exd muirh tohambi%ﬁtl?] manpémmed r andﬁb dteh adifesive
8. After nment of the second nenber

( actsﬂgiq%‘.“l@% AhieYey 2 § e ef fhred sthfro ot W@cge’&}m {hseprpesh RS at

FI Gstep 1@6ef erably contl nues at step 142 with the 5

application of heat to the adhesive 134 in order to

accel er al'ds §AHETPIAE] it somerfranbodimears fbat inges nompgl cirpeagtances,

IS ShOYt nktRr RA® WedQEoMAYmAmBds xLlﬂbﬂeﬁlaﬂeﬁEaclga U]%]lﬁ&ﬁﬂt4t%’ the
such as a source of convected hot air or t heat
sourewine phEIG gdprthe eperasiond tigpofthocdmbinstief.er abl y

ref erredHoQeds, Jrﬁgr c%ﬁﬁﬁln'cﬁa}ﬂls?ﬁc&flt f?lﬁ bg‘ %frﬂﬁé atbaulg%r point to

since the attal ned tenperature of esive
genepbseqyently desach thofitshaml sebend mmmrsn elmhef a9 a gesult of the desired

L N L TR A—

The Fadheeinple, 1dudingndie t &feredesntileeds manufacturing process it may be
determined that a particular data transducer 120 is inoperative. While in some
environments it may make economic sense to simply discard the entire actuator
112, in other environments it may be desirable to remove the offending transducer
and reattach a new substitute slider/transducer assembly if possible.

Engineering evaluation of new designs, or reliability testing, may also
make it desirable to utilize a particular actuator arm while attaching different styles
or types of suspensions thereto. This is also true for other combinations of
members besides the arms 116 and suspensions 118 discussed herein.

Accordingly, FIG. 5 provides a DISASSEMBLY ROUTINE 150
illustrative of steps carried out in accordance with preferred embodiments of the

present invention to subsequently detach the first and second members. As before,
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116, 118 are allowed to return to anbi ent tenperature
and the adhesive substantially achieves a finalized
cured state, at which point the process ends at step
146. 15 It is contenplated in sonme enbodi nents that
under normal circunstances, -The first nmenber and the
second nmenber will remain attached pursuant to the

r outFIfe6 pfovideta sdqubnie df viewa pledt @birédpad toitlieest€s setforth in FIG.
con@%nation. However, under certain circunstances it

may e desirable at a later point to subsequently

detach the stdprsslz @i CadR&MRNIBANR THANIS .cobled |?<?E1 tSfiptature that is
20 operation of the rren%ers

f th d
Lo TR el Pt aobiRer Piing RefaHp SRR ERONTE 2

For sﬁiﬁ@d@b&hng WbirBd1448 Abeh e RS rd, R ﬂae{‘%réﬁtc'ﬁflfepgt hand
process it ‘may be determned that a particular

t r arslftparchillen ajcgyqgprip Binitgumetc- Wi | e i n sonme
envi r onmpRies b, tﬂ@¥om§%08€9n9ﬁgl&pﬁgsn§ foth Rim?)%lqgﬁé/ fluid (e.g.,

di scard the entire acttator
enviahdlededivs a¢rossthe  béhesleg/inembére 4nd heatrois etrqrisferred from  the

of f %ﬂés%/rﬁgn?%ﬁdtu GRS ﬂul%ﬁ? m}: Eh%alg&?%%lure ogﬁh gsi‘%e %ﬂt q’he

sli transducer ‘assenb 0SS

evalterapargnreaff tieeadhcs e Ijﬂsns pmferatéj' Icezirddi toyas ﬂ@shltﬂgperamy as
al sa irable to ilize a parti

oot ar TR Sy ot to e Aerd o Mty Vgpents of the
t ypelevioé mm(sepgenmw’lisettbler et 0. Thi s is also true for

ot her CO@;EI nat i s of nenbers ides the arns 11

and suspetisy 8?@6 g2 &‘l‘@@{i‘%%aelﬂ‘é(r ¢ s 99 aAE‘?:*B’Iedﬁ:‘ﬁg‘l‘”§'1 have
FI GtrafsiBédi td @8 andephohSSENG)- Sta@Oid M 86 Characteristicall hbrlttle

illustrative of steps carried out in accordance w

pr ef‘%&ﬂlléﬂloér?ééd‘i‘et%‘l“@l forcer (uch as denjetpd bY MRe&Tt 158 An Flﬁ 6) will
su b&%‘%@dﬁitlu‘/ a F@Jt@l@lg eﬁ@%e{abﬁrﬁént afle ?e@ 1?[@&{9&
views t h at

bef or e, provi des a seque
corres poM optonah msgachprsofdhy membqrhcanmexll tgke pl&e apgterst68p The

152 unctl&?onagihﬁnﬁ a‘t’cﬁ'?rilléﬁghcﬁlo ﬁscérx 9{19'11% tﬁﬂo é\}esw% formulation

t enper at ur e. t eCte
adhadlpweapptipitioniof Ut lighe (saéh as bolathtr soed:e da8) tugaciligate detBetion of

sui ttﬁ@éx%ﬂ? )%)%1#1&??6?8&&1 %&‘heg-ié4lsqsfé Blg{l‘l%gl‘ﬁi | %ﬁ(‘)w j‘len ends at

as a vorte and
cryogerlb2. m ni - gun, etc.

Depending on the adhesive formulation, the mechanical force 158 applied
at step 156 may be only 5-10% of the force normally required to detach the first
and second members under ambient conditions. This advantageously reduces
stresses or other effects that may deform one or both members. For example,
particular characteristics of actuator arms such as 116 can be highly controlled
(angle, flatness, Z axis height, etc.), and so it may be desirable to not affect these
characteristics during the routine of FIG. 5 in order to allow reuse of the arm.

Along these lines, the respective mating surfaces of the first and second
members are preferably provided with different adhesive coupling characteristics.

By increasing the tendency of the adhesive to be affixed to one of the members as
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Preferably, the cooling source 154 supplies a | ow
tenperature fluid (e.g., <chilled air) across the
adhesi ve/ nenbers and heat is transferred fromthe
adhesi ve/ menbers to this fluid to | ower the
tenperature of the adhesive 134. The 10 tenperature of
the adhesive 134 is preferably lowered to as |low a

t enpeipated €o A othpt, awsiaﬁ@duy\aillt& ﬂidta?mdsﬁ? Gituﬂls}a @%mqrdnsl)%e of
the nbers or. surrqundi ng el enents of the evi ce

gtﬂe meT%?fs end r@fatnea %ﬁé’&e& Sethey depicted indikGed-at ur e
bel ow t heridg7 shdvs 16 bgsticfonlit4h é/Mrﬂaée £1ﬁ1¥§ve fa&)ﬁl%{%r 1698 Enly

to an anorphous (glass) state, and
char@etTBemeet i(@athisycagsy et juspension, l)s@m Tlt,eamﬁtéﬂaloﬁﬁ%can take any

mec hanivea bf ff&ﬁfé ealchUh %?ang Gkt ngi B \c’tf Gt ‘%Elml:ﬁscéav for the

FIG 6) wl thus result ina relative
det af’éih?ﬁé‘f‘?tl?’éf InHE. B.ecpistar-ievturizedipoters 166Lxmucrhms |a@¢rads of detents,

| nSReabiiRA @onh e TRINRE R SBRsBE 118! BRENRILAGE RSPt the

|nc uasion o orene ["'Uorescen
ag erfdhésived 3¢ ethisdhraslicy & doopamet &t the nthemh¢mbes.
applicati t he sourc

h
facilitats %Hlepvel&/ Oér?g{i)l 10@95?{%&%& fist mptsmghqanrbe it edine

resi adhahvea]dh,essuclw @s & gudnéifyt of @ﬂast b:ﬂls mégtae siown ih €16 DWIhe filler
t hen

on the adhesiv ]
o TR gRterai R SRuRHES p dERe 5] isies Pugesnyghe dirg gnd
156 sﬁﬂ;ﬁdb&rﬁh’efsyl 15 m%aﬁﬁ hénb€ coftEs1e the AhiBBekof tBS) ?%Heﬁdf% 134.
| en

3{%@81”@ t he f and second nenbers under a

con ﬁ g matprp “%{Wé‘ﬂYaéﬁ‘é%R}’é]Iy)helPéd%@é@%thétSF%‘é@élsuW of
ot hahe &fhta6d B4pah dBRAmERT KUY FRGAGND SecBRE NeMBIPI6S 11470"
exanpl e, _ particul ar characteristics of actuator arns

such as Pierellh ajglafiyednsmalbapuabef theifillqranairial is provided, such
f | at3ef the AdR %t $ 51 hP*V iumeeﬁli: The fﬂﬁgmﬁl@rléltca 1np[§11¥ mlxed in

desirable to not a hese aracteris
t he wiguthenadhesive|184 5 'ihmt beth ethe tadhesivie oamdr &usﬁllanfmatbleal are

arm V, t urf aces

o B R D8 R ERRECL LT R

pr o\adbksivedian Ibe cipplfiedr terthe fickh esinber, aodifHeh nhe filler materlal can be

charg ' | ncreasin th% .endenc t@

acneRPU e B ES gp pilnk SR G péntes Forfor € o 15

Corr'par edThe \taheusotpi'ﬁdfrreds bllhB(ﬁcHxﬁéntﬁlﬂr%eﬂbd Wefeid RRovide certain
ﬁ can m)ved,g]? t he menbers and

et ARH gagsweﬁ fhe gt éve&é% IS RAEAP oy Fyigd f automated
assembly lines and eliminates the need for off-line processing, curing ovens, and
other requirements that might impact high volume manufacturing environments.
The cooling of the adhesive 134 to below the Tg allows controlled detachment of
the first and second members, and reduces deformation or other damage to the
members during the detachment process.

Selective configuration of the respective members further facilitates

controlled removal of the adhesive so that, as desired, substantially all of the
adhesive is removed from one member (which can be reused) and retained on the

other (which can be discarded). The use of a filler material further controls
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FIG 7 shows the application of a surface adhesive
pronotor 164 to only one nenber (in this case, the
suspensi on 118). The material 164 can take any 5

nunber of forns, such as a silane agent, and acts as a
“primer" coat for the adhesive-134. In FIG 8, a
mcro-texturized pattern 166, such as a series of

det edhicsive thivkesef| dndderthanceslthe aiktyn@mzein (ebsspaABi alh of the
118) .to. enhance t adhesi on of the adhesive 134 to

t hi §‘d}i‘F€’rY88PJ“e§§°‘l? (SERATAes MEBPEY her nenber .

Al t er nat in¢edrdingl9) thaddiidisqtetehryd edbodifiétsd plekdnked herein can be
mat eri al can be added to the 10 adhesive 134, such as

a qadyanfaggously yediisa Widel ariqtyf RPLicAdRNS, Sush pt wherg a relquvely

fillngh boXBLREdgR is dIGRAMSI 4 glvsﬁ B&letioﬁil‘ﬁng% sleasthé ﬁﬂmbers can
separation di stance between the first and second

menthe sabsequently separatedpt jastenificarthnlower kondrirengih ek tesapergfure
t he b@gklﬁcﬁfs%g?r%a ranée filler material further

advant ageou ps to maintain the structural unity
of the éi‘(:lhleyu oeolin@ 4owrgo hasdesen clinctostd inf prefegred iembodiments to

S ec %]ct%e (%?f [h% fté]ng]%éat@t% gf tél% gd}F 1% E)rﬁalginéeratﬁrervs%%gio\(xgj‘a)[rhblent

as goorh fen@raer” odndaioﬁs 0% WCM reecl isldot nél'd&ssaﬁ]yl I’eqmred For

mat eri al, can, be with th

T SR e spetauioft heTPorsBel R by bt S e Hiaffsuch

ar e that Qrasdiver ecmhlng dApht iagkksive thhe gfveeti Sainbmmﬂfﬁﬁpe(z&ﬁle fmay be
terna adhesi ve can

appISP@&‘ePbtotPﬁ’)@e fheraQ‘Eesﬁ‘Bﬁ‘?ﬁ@W tﬁ/eaﬂﬁssfrﬁ‘éﬁﬁtloc“ﬁ%‘n?‘?“ft}"&ang In a state

nat %ﬁit@le@ﬂﬂbt&@mez&f@@ﬁ@&ﬁueﬁd prior to the mating of
t he second .-nenbe prior to step 140). The

I .
various Prefle rnP‘éfdbee #B@dﬁt?ﬁsln that prefereedt @abq%m’% oy thsy prgeent

cer tlﬂeﬂtlo@gféaé&@tgﬁy$ dH¥&Ed E(J']Qn BppaPltus?hidd: mdiR6d Q&hﬁ&bl’ﬁﬁg and
134 is particularly suited to automated assenb

| i negbsagepndy flethahingedfirstieenrheete & sseondifembene pr OCGSSI ng,
curing OYf na%cor?ﬂg:e %He refe%gh" Elﬁﬂ@dﬁh&ltg hﬁlte m g prleﬁerably

i mpact high volume manufacturing environnents.

coolcpmgrlwﬁ steheofawbimgsswob as 84 steps b, d40)tahadiggival(bushes 134) to
cont I e firs

conul 8RRk Wl b B o 1. an
t he subseqivatlg c@blmg mglch hebylet@t5Ryaint adhedoeon texﬁpd:remtel bedow a

f ¢ )
£ acislf Ao dhmbedfivsqof Biroodesift W saghribe s ang second
t hatmentersdesi red, substantially all of the 30

adhesive _is renoyed from one nber (which be
r eused) Erederaly g el&In(gnstqpn gompq?ses appl}(fmg the a heswe to the first

member (such as by step 132), exposing the adhesive to ultraviolet light (such as
by 138) to initiate curing of the adhesive (such as by step 136), placing the second
member onto the adhesive (such as by step 140), and applying heat to the adhesive
to finalize curing of the adhesive (such as by step 142).

The method further preferably comprises applying (such as by step 156) a
mechanical force (such as 158) to at least a selected one of the first and second
members while the adbesive is at said temperature below the glass transition

temperature to detach the first and second members.
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ot her (which can be discarded). The use of a filler
material further controls -9- adhesive thickness, and
enhances the ability to retain substantially all of
the adhesive on just one of the separated nenbers.
Accordingly, the various prefgyred enbodi nents
presented herein can be advantageously used in a wde

vari ety ofhe Mddcfﬂlttlie@ Bfeferﬁﬂ'ﬁ Ebrﬁifnsé‘f‘s%l’e@tl@l)f EnBikhrkRy r¥spec;5ave

hi gh bond stren th desired for a given operational
ran g‘@a“%n%‘r £4vé © Ef’@né a¢erope members Q‘G@rﬁlffv e adbgsire equpling

at  achaiBRiifics, adﬁElll ¥s bPoeh hopd &td ﬁi?ﬂ a@{es@ev\ﬁromotor (such as
tenperature below this operational range

cool 164y o upiseo- ﬁa@nmﬂa}@t@mé&mb% d66)rto pnb'fcmp 1o the members. A
emboglideiicial @uclfj‘gst 16\8?&5{1 54 0[% ﬁtEﬁf& E)%%ﬁglt Hic e%gﬁﬁcpenhance

adhesive to a tenperature we

t enpdtugury wnityodd tieh adhesing. (e. g. 20C) such is not

necessar I'Ilhx nfe fﬁr?h%r r% erab? aorﬁpprl § ap 1ng "Witraviolet light (such
appl i cati ons, NIRRT ng ﬁg

suf fdsdiyel38) o zttilg:ist ) s&idfctedtdmatof ﬂ&s@ta‘dfﬁedcmﬁﬂ dndGe&dnd tinbers to

adhesjive to ven i ent. tenperature my be

St rasbEmp Oy SRR et IR G A0 g Second members
t r anafiet therodlimgpepat ure and in a state sui tabl e for
detachnment of_ the nmbers. 15 It will now

under st oS & ERYY i‘)lsge G4 ong %fn‘g%&FSrtrém gecgpd P’Ffélbﬁﬂs SQBptises an
| NVefttiatn adh Gsudie BRET FY) laid WhéB@mtiRSrehiindilly GRRAMA St a’f}ﬂ@econd
met hod for attaching and subsequently detaching a

fi r SPETRRGRD EPMRTESEH2 SBPEMEPInAsHSEY (Jugh 4t & b dlriele subperts a data
pr ef @sRdecRRACATEI) S 'Aﬁeﬁﬁtl(@% hp gel é?if Sletly ﬂllxg £1rst aRS)second

conpri ses. steps of Usin suc st eps
an auenkdryeonfpsigests salspexzsm) aasgnblz ©sualn asabltff) ancf the stmairemghene of

(o bl A drtflbod nbn RERABABIR B (RGN PRy W1o0f

subsequent |y cool'1 ng o
adhesi ve In e:ccardaﬂmsp)&ettlaﬂunthar poxféroagd embognhaas the ammrdtusccbmprises

t empe r I]baaf1 sive t ach and . .

secong%l e ?ﬂl)) r SUChpse 8 A ngh |(F1 61136)2 SR Ap adhesive

appl (pichgrst1B4) \aldbiemhaestthb ﬁﬂBEmémbéirtto tlﬁ&emﬁb@dinbéﬁ Wiaredthe

&p 3%% c'hn Lhe agl?e ve to ultraviol etf

if RS R 85 SBBybGT Gl ey Aele e i [RABFOBTelY tigured so

adh &Batvlq)oﬁ%uﬁ‘sbq@ﬁt dplisg 6fthd 3hksivdbA6k A Glds RarRfoR Minperature
of the adhesive and detachment of the first and second members, substantially all
of the adhesive is removed from a selected one of the first and second members
and retained on the remaining one of the first and second members (such as in FIG.
6).

As before, respective mating surfaces of the first and second members are
preferably configured with different adhesive coupling characteristics, such as
through the use of a surface adhesive promotor (such as 164) or a micro-texturized
pattern (such as 166) to only one of the members. A filler material (such as 168)
can also be utilized to control thickness and enhance structural unity of the

adhesive.
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menber onto the adhesive (such as by step 140), and
applying heat to the adhesive to finalize curing of

t he adhesive (such as by step 142). The method further
preferably conprises applying (such as by step 156) a
30 nechanical force (such as-fIb8) to at least a

sel ected one of the first and second nenbers while

the adhegoy ﬁurbéiseﬁbf thé hshehRARRIBS, QeI R18pd 1 aBcARS and for
transition. nﬁerature to detach the first and second
I‘F

nentfstaghing 11@-1 firgh andhgeeppsigmembart, wiill pe andersigndyio corrpipoab o the
sel egiciosed YuhR1BGRd 139 of BRPELGLLYS. Mating surfaces of
the first and second nenbers with different adhesive
coupl i ng It it ke tunderstopd dhat sayen thongh Hvmervs t dharagisdstiss and
as ( .

i o1 e C U G oH bR or i i Fayehidn Bl e ot forh in
t he the rﬁchregcsng desbrifftion] tgethert eith détaisoft the asﬂ'udtﬁlﬁ) anddnnctlon of
also he utilized to contr and .enhapce .

2t e SrmgRi R Gl o SRR A A s onty.
pr efzadahiaygesomw ibteemadep il Wetil, eadpecihltyr & ingdteds b glhtcture and
(such_ _as 8) So. .at |east. | ect ed one of

ot BB B “OUEh s it <o BF piuR aSvefion B g ful
to vdxtanhmuiwteadia aritréadadhelateangoa i@ thrinfsSh whRH tBePBilied
menb 10 after the cooling step. Preferably, a

sel ?@3m@ﬁﬁmﬁﬁe ‘he first and second nembers conpri ses
an actuator arm (such as 116) and wherein the

remai ni ng one of the first and second nenbers

conpri ses a suspension assenbly (such as 118) which
supports a data transducer (such as 120).

Alternatively, a selected one of the first and second

15 nenbers conprises a suspension assenbly (such as

118) and the renaining one of the first and second
menbers conprises a data transducer (such as 120). In
accordance with further preferred enbodi nents, the
apparatus conprises a first nmenber (such as 118), a
second nenber (such as 116), and an adhesive (such as
134) which attaches the first menber to the second
menber, wherein the 20 first nmenber, the second nenber
and the adhesive are respectively configured so that,
upon subsequent cooling of the adhesive bel ow a gl ass
transition tenperature



10

15

20

25

30

of the adhesive and detachnment of the first and second

menbers, substantially all of the adhesive is renoved

froma selected one of the first and second nenbers

and retained on the remai ning one of the first and

second nmenbers (such as in H@- 25 6). As before,

respective mating surfaces of the first and second

nmenber s avigitispleheddpl y configured with different

adhesi ve coupling characteristics, such as through

the use of a surface adhesive pronotor (such as 164)

or a nicro-text Metha@eommh{ges&ébs (P WSt A5 a%lﬁé*s)vette a@caéwa st

one of the nmenbers. A fil materlaF (such as 168)

can B¢BY¥rHe ytserondemenbere @nﬁ rgbsegpangy neesoling ribe @dh@h'e eto a

str L{&Bﬂérgthre%lotwy a sstlﬂﬁsmﬁp@ﬁgéﬂfﬁm of e ad'l_igs;lv Y88 the first

of the appended a| ns Clted ste

attaxl,‘lﬁlsmnﬁmdmbm detaching the first and second

menbers wi Il be understood to correspond to the

di scl osed routines 130 and 150 of FIGS. 3 and 5. It is

to be und@er st diodmethat of \otaimt h dugiier comprigng a step of applying a
of. vari ou

C h ar CCEISJIJ{&? %rces oﬁart] (ileafsteasseegetc%ﬁ r?\l’/l% ﬂf h8 ﬁlrﬁ é"{}% s?fggch mglélpers while
f or tthe adhesﬁd’lﬂ af Mcﬁtgmpérgtufbel@hﬁﬂ it ighss trindigioh Fegdpemiiréito detach

detglﬁﬁEOf t he tru ture and function of various
hand sggong s ﬁr\?'enti on, this detailed

description is illustrative only, and changes may be
made in detai]l, especially in matters of structure and

arrangensnts Gfe paathad of (qhim dndunder neomprigiag of nrigs step of

Pr eseRbivel VRt R hgr&pbdie talihe dPrabosto? Ble Artding @éc%gd Qﬁﬁmbers
the broad general nmeaning % he ternms in which

appetithedif efél“a’f‘ldh%m&rcéuléws%%@é@lsmm What is cl a| rred

is: 1. A nethod conprising steps of using an adhesive
to attach a first nenber to a second nenber, and
subsequert | y Eonethed effrtaimdhbsthersomprising & ptierseprofiapplygng a

b el &Yi%f@ce%ld{i‘%ﬁle 1;)50?12(}%& tg ﬁlgly ttherﬁ)rgt dﬁ‘ tn%ng sootfhatt Ql?onacfj El%ﬁc’men%‘ of the

ach secon
first and second members, substantially all of the adheswe is removed from the

second member and retained on the first member.

5. The method of claim 1, further comprising a prior step of providing
a micro-texturized pattern to only the first member so that, upon detachment of the
first and second members, substantially all of the adhesive is removed from the

second member and retained on the first member.

6. The method of claim 1, wherein the adhesive of the using step
comprises a non-aromatic, flexible, non-chain linear epoxy with a super acid

activator and a photo initiator.

7. The method of claim 6, wherein the adhesive further comprises a

fluorescent agent.
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2. The method of claim11, further conprising a step of
applying a nechanical force to at |east a selected

one of the first and second nmenbers while 10 the
adhesive is at said tenperature bel ow the gl ass
transition tenperature to detlch the first and second
menbers. 3. The nethod of claim1, further conprising

a prior step of selectively configuring respective

mat i ng syrfac of the first and second nmenbers 15
with difPer enfgea'aﬁ‘é%‘? eIl MbRESINCtRS PSiBg HeD campises providing
The lldh athtedtal @l tAE Aahdsive 4l sABlish QAP RInstahcP betRberSthe Pirst
of applying a surface adhesive pronotor to only the

fi r S0 epaNer memberp and 0 Fahange tshueiiahunisy of the aﬂﬁ/qsis/p during
and &ecpnchi SERELSmbsuUbstantially all of the adhesive

is renoved fromthe 20 second nenber and retained on
the first nenber. 5. The nmethod of claim1, further
conprisigg a rqQv. : .
m cro-t egt uri %édl%%tg% gff)ﬂ%&op’on e%/eq'# ﬂ% uf“?ig SfP SRmBEses sa%plymg
t hatthe a@fesiveléo acteivetetl an df rthe fifst rand seqvdld smenshiees, exposing the

menh tantially .all of .th dhesi.ve is renoved .
7o R O0 Bt et DB bt R ng
memuae .of the fieandesettad mdmbetsadntd the adhaive] ind dpplyadhiegt wethe
of t usin tep .conprises. a non-aromatic, flexible,
non-agﬁ%ﬁvﬁ t?'ﬁﬁ%‘é? E@H’@fgﬁwa&i’?s‘é’esuper acid activator

and a photo initiator. 30 7. The nmethod of claim 6,

wherein the adhesive further conprises a fluorescent
agent . 13Y- 8 Themethad Rbglagn 1 fusthey qompristees sfen RE applyipg an

St euIeRKt 13RS R RYd: disltctéd dde!df Bl dEBERI Rt 2h@ sdcBfid members
adhesive to establish a separation distance between

t he ' P{S&Ys angrignide ddirh thrcadbesive adhered b saidtfipiead second members
st ruygtimatodink t¥p.of the adhesive during 5 detachnent

of said nenbers.” 9. The nethod of claim1, wherein the
usi ng step conprises applying the adhesive to a

sel ect ed 1 ?.n e ?ﬁe }HQEIOE IO? Si:ﬁan% nf,j \’Vc'h%%e%] gl s%EgtJ% ro%é O? )%ﬁ)eo %II'S@ %Ild

t he
second members comprises an actuator arm and wherein the remaining one of the

first and second members comprises a suspension assembly which supports a data

transducer.

12. The method of claim 1, wherein a selected one of the first and
second members comprises a suspension assembly and the remaining one of the

first and second members comprises a data transducer.

13.  An apparatus comprising a first member, a second member and an
adhesive which attaches the first member to the second member, wherein the first
member, the second member and the adhesive are respectively configured so that,
upon subsequent cooling of the adhesive below a glass transition temperature of

the adhesive and detachment of the first and second members, substantially all of
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adhesive to ultraviolet light to initiate curing of

t he adhesi ve, placing the remaining 10 one of the
first and second nenbers onto the adhesive, and

appl ying heat to the adhesive to.finalize curing of

t he adhesive. 10. The nethod-of4_-claim 1, further
conprising a step of applying an wultraviolet light to

at | maathedive & RElesH PO aQblettbotedrard 8t fid S%Eotﬁr]g%mbers and
second nenbers 15 to assess an extent to which

adheSianed 98 therremaiping 9ng of the fisst andsecosd msmbensenber s

after the cooling step. it. The nethod of claim1,
wherein a sel ected one of the first and second

menber s cddnpr iT8e gppamatescefucaior 13 fntien domprisieg a sudfee adhesive
re con ers
oD el hOfts Alnber il n AR SERAEmAFRECL® 1t
transducer. 1.2. The nethod of claim1l, wherein a

selected gne and., second nmher s )

conpr i ses a sgis}%éﬁ@mghs %Iscsle 13 Wg’ﬁrc?q Wg%}f%dﬁ?“h‘?eﬁgmanréses a

of tinEro-@%tufizads patend asd clen dscnmh‘ﬁﬁﬁﬁ)elc A683 hc @Dmprickdadmicro-

trans ucer,. % An apparatus conprising a first
&IPSRy rerber and an  adhesi ve which

attaches the fi rst menber to the second menber,

wher ei n t e f' menmber: the second menber and the

adhesi ve ! % ﬁ@?ﬁ’f auset\elaimrs; yhereln thyadhesive oBthe wsipg step

SUbS@ﬁLﬂﬁ@és QQ@hJaﬂﬂwﬁE hogoiadRaSinG RhP W gglvﬁﬁsa uper_acid
transition tenperature of the adhesive and det achment

of t38V3Pra8d PAoIR I INd menbers, substantially all of
-14- the adhesive is renpved from a sel ected one of

the first and second nenbers and retained on the

remai ni nd7oneTb¢ anparatus jof elpimHy Wé\elcblrthle wdbetier Srthdr4ompties a

ap P kdis surfa
adhesllﬁ)ve engfd%)r lc[)grr%ﬂﬁg;r!’ %gg%?fotvgﬁta &1 | N s‘?ﬂ o et ayen gﬁdWhICh
not adbesiveeresmosneh aelehera sdléctedTore aﬁapmr@taahecbﬁrsclaad fecond
13, lgee{n the first menber conprises a

mcro-texturized pattern and the second nenber does
not conprise a mcro- texturized pattern. 10

18.  The apparatus of claim 16, wherein the first and second members
are selected from a group consisting essentially of an actuator arm, a suspension,

and a data transducer.

19.  The apparatus of claim 13, further comprising a filler material
which establishes a separation distance between the first and second members and

enhances structural unity of the adhesive upon detachment of the first and second

members. °



16. The apparatus of claim 13, wherein the adhesive of
the using step conprises a non-aromatic, flexible,
non-chain |linear epoxy with a super acid activator
and photo initiator. 15 17. The apparatus of claim 16,
wherei n the adhesive further-toaprises a fluorescent
agent configured to provide a visual indication of an

ext ent t @owhi (Ali’l appaHines totBpriseiFRi St MBmBdr, 4 @e’%ﬁﬁd fhember and an
t he_ detached first and second

sel ect ed one

rrbf’é‘ﬁ‘%swezov gisby Hicefitshpnd seoond wpmbers jarp atchagandesupsegpeatly
fi 1 sdetaRPell 15860 for FRIBAR Sind B Ae@iRCthe flrst £RIBeEbnd Rbers.
consi sting essentially of an actuator arm a
suspensi on, and a data transducer. 19. The apparatus
of claim13, further conprising a filler material 25
whi ch establishes a separation distance between the
first and second nenbers and enhances structura
unity of the adhesive upon detachnent of the first and
second nenbers. -15- 20. An apparatus conprising a
first nmenber, a second nenber and an adhesive, whereby
the first and second nenbers are attached and
subsequently detached by steps for attaching and for
detaching the first and second nenbers. 5





