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i nvention relates in general to tool blocks and in particular to a tool

‘bl ock for assenbling transducer heads to an integrated | ead suspension.
Background Art - Integrated | ead suspensions (ILS) for conputer hard

.di sk drive head gi nbal assenblies were recently introduced. The ILS differs

“fromprior art suspension designs as it has electrical |eads which are an
integral part SELFhALIGNIRG SHLADERANDPEATRORM €RAVBINGSYSTEM e

typically conne t ensi TN g}é ' rocess.

I ntegrated | ead?@ﬂl%ﬂﬁ%%ﬁwﬁgﬂg it III’a]i‘g‘B gﬁgﬁgﬁ@eomt ries
than its predecessors. One problemencountered with the ILS during
manufacturing is that the smaller geonetries require very precise

posi ti oni rKechhichhBiebdispensi on and the transducer heads when they are
mechani cally and . el ectrically connected dur.i rk% assenbly.. A neth g*and

appar atus for prhitnyeRtienrelatésingeneral futop) blogks and dn particulapyag f Ekfor ¢ he
o

I nventi on . K ' ead suspension during
assenbl y. aﬁegﬂfhcl)lgl ocﬁ?ph%gség%%geeﬁ&ggTe%’gg{'%tregsgogf'or preci sely positioning

the integrated | ead suspension while transducer heads are being
mechani cally and el ectrically connected to it. The tool block works in
conj unct i déackgreund Artyt i onary pl atform which restricts noverment of the

ion in th dj i ons. .The Q! bl ock jncl udes |
Suphort plat 6s IREEEL i nERRRsony QLaPon cOmbull gt e 8BS, 1R80 Rl
cl anps wWhiagkerhH)is RRIASI BREALY infBliaded. (TR IBS ANRDS oM [ aftlstisiinsiohideSigns as

conpensating for rotational m salignment.
it has electrical leads which are an integral part of the suspension. The integrated leads of

the ILS are typically connected to the suspension by an ultrasonic bonding process.
Integrated leads allow the assembly to have smaller suspension geometries than its
predecessors. One problem encountered with the ILS during manufacturing is that the
smaller geometries require very precise positioning of the suspension and the transducer
heads when they are mechanically and electrically connected during assembly. A method
and apparatus for precision assembly of the ILS is needed.

Disclosure of the Invention

A tool block holds an integrated lead suspension during assembly. The tool block
has a number of features for precisely positioning the integrated lead suspension while
transducer heads are being mechanically and electrically connected to it. The tool block
works in conjunction with a stationary platform which restricts movement of the
suspension in three directions. The tool block includes upper and lower support plates
which compensate for lateral misalignment, and a pair of clamps which indepeﬁdently

isolate the suspension and slider while compensating for rotational misalignment.
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Brief' Description of the Drawings

t ool

bl ock assenbly constructed in accordance with the invention.

Figure 1 is an isonetric view of a

Figure 2 is an exploded, isonetric view of the tool block assenbly of

Figure 1.
assenbly of Figure 1.
the tool block assenbly of Figure 1.

view of the tool block assenbly of Figure 1.

Figure 5 is a sectional

view of a IBiitPDesdrigtinaif théBra@wigsbl ock assenbly of Figure 1.

Figure 7 is a sectional front view of the tool block assenbly of Figure 1

in operati on andFigateeh i igmetiie Vipweof 2 tpoldrlogk gaspmbly. constructed inj aggpislaged s a

Figure 3 is front view of a slider clanp of the tool block
Figure 4 is-front view of a platformclanp of

si de

Figure 6 is a bottom

sect i onal @hg‘ vi ew..0of the tool block assenbly of Figure 1 in operation

and taken a‘f'

PRSP/ 8-8 of Figure 6.

Figure 9 is a plan view of

an integrated | egguReUSReaRTkpdded, 1somem5h&%eﬂk%1%1&k%§§efﬁc@ bEFigRRMEL i C
(0]

view of a second énbodi nent” of the tool block assenbly

I gure 1.

Figure 11 is a s%gtne&mlﬁ‘mtmwnfewhdérqlmpoﬁbbt@lbbhkammbbqufbgurﬁllgure 10.

Figure 12 is a ctioal front vj e thet sse ure 10
having a crab | e‘?@é@%& et°°?gﬁ’°€ &{ET‘BQ/@%II g

partial front Vhﬁ uf sfs%§e&@&4a Qh@%vﬁaﬁm@gyuggkefﬁmgogg@gﬁm the crab

leg clanp in a.

gage p03| I on

arged front

view of suspensiFigurrgliss) bottem vitwwpa bdudsmpljttmﬁhatobbblock assembly of Figure 1.
Figure 7 is a sectional front view of the tool block assembljr of Figure 1 in

operation and taken é.long the line 7-7 of Figure 6..

Figure 8 is a sectional front view of the tool block assembly of Figure 1 in

opération and taken along the line 8-8 of Figure 6.
Figure 9 is a plan view of an integrated lead suspension.

Fi igure 10is a schematlc isometric view of a second ebodiment of the tool block

assembly of Figure 1.
Figure 11 is a sectional side view of the tool block assembly of Figure 10.

Figure 12 is'a sectional front view of the tool block assembly of Figure 10 having a

crab leg clamp in an engaged position.

Figure 13 is a partial front view of the tool block assembly of Figure 10 with the

crab leg clamp in a disengaged position.

Figure 14 is an enlarged front view of suspension and slider clamps during

operation.



-Best *Mbde for Carrying Qut the Invention Referring to Figure 1, too
bl ock assenbly 1 for assenbling an integrated | ead suspensi on assenbly 3
(Figure 9) is shown. Suspension assenbly 3 conprises a cantilevered
suspension 5 secured to and extending froma suspension platform 7.
Suspensi on assenbly 3 also has a pluraligy of integrated electrical |eads 9
whi ch are ultrasonically bonded to transducer heads or sliders 11 during

assenbl y. "~ Assenbly 1 conprises an L-shaped top plate 15, a bottom
plate 17 wWHestMEakEsr OhlRind Out Brdfieniich one rectangul ar. portion of top
plate 15, and a backing ate . Top plate 15, bottomIpI ate 17 and backi ng
plate 19 are se®Referdng do digurariptthelr black hssemblyehdorsassembling ennptegmtedsleadn i n

Figures 1 and 2,. backi plate 19 has flat,_ T-shaped cress-section with a
rect angul aF“ﬁPFBﬁl?’&sqsé‘?fnrgﬁ i éﬁ}lfﬁe%i Fﬁegh% hovHSRERsIdS & ) e PORBPRZES A

rect angul ar, |.Shocat i t i I | | et | ate
15 has a r%ﬁ@%ﬁ@a%@*ﬁ%bﬁ h?h%g’gég 1tlan%gir) e%t%é&hé%%b% é‘%ﬁs%?elf‘tyﬂ?‘gc@i ves
protrusi on Sagpedsioh hidkeriblgLd Gisoshatbal plindlignoft neegrtvak elestrichlalkadod whishpdrat e

15. Backing plate 19 also has a pair of locating pins 27 which extend
downwar d f Rtaseniggbrkanded tnsansdueer beestsrag slidgrs bhduring assembgs erring t o

Fi 2-4, nbl | . j | i | 31 d l at f
o 5. G anndoaBlyst Sorkrifed ! | 3 o bREL 1S s50Phont BRI T ol 0Bl |
sane | engt RyitHRWER res $ aﬁ@re%&n'gﬁlaggsmo%@%p HIARN 5ChAIR badkinEpREP 181 Thps an

arcuate head portion 35 which definés a pair ‘of downward-facing shoul ders
37 on eit hplatsilficbatformplatd bThgad batldny pte 1PNamasecured tocomenguiother yafhnfastendrs

33 15 ver y QRrANoNR)1 OARIBRHRGH KRBT S 2r kD8 Peol e i s shensd |
of ShOU"d%&sﬁl—%ectﬁnWi’ai‘%cé%t{%ﬁqge pi&fz§ \d8 &%3%5&1&?256&% ifead

portions 35, 43 are prov I ng clanps , - respectively, align
duri ng asseyipdeyangtlanipeess 24lis dodagsl withiai protodsione?g Figadei Hn Pap plate B3 hadiach
are | ocated outside of clanping points 49. Registration points 51 are

slight|y wirertsngaing thronghdholendlhnear onsiend blolentsclasply receives prafusipry ¢ sp that
Fi 2, | 0| ' Wi |
whion det i SRR dafl SPESboR Sl bEED oBRY L3 TRctinld ke 10 oo I ARAR 0 €

23 and locating pins 27 which extend downward from diagonal comners of protrusion 23.

Referring to Figures 2-4, assembly 1 also comprises a slider clamp 31 and a
platform clamp 33. Clamps 31, 33 are flat, generally T-shaped and approximat._ely the
same length. However, clamp 33 is much wider than clamp 31. Clamp 31 has an arcuate
head portion 35 which defines a pair of downward-facing shoulders 37 on either side of an
elongate body 39. A pair of clamping points 41 exténd downward for a short distance
from the lower end of body 39. Clamp 33 is very similar to clamp 31 and has an arcuate
head portion 43, a pair of shoulders 45, a body 47 and a pair of clamping points 49.
Arcuate head portions 35, 43 are provided for helping clamps 31, 33, respectively, align
during assembly. Clamp 33 also has a pair of registration points 51 which are located
outside of clamping points 49. Registration points 51 are slightly wider and longer than
clamping points 49.

As shown in Figure 2, assembly 1 also has a thin leaf spring 50 with an H- shaped
hole which defines spring tabs 52, 54. Spring 50 is located between protrusion 23 and



bottom plate 17. Tabs 53, 54 are designed to deflect independently. Spring
50 has a hole 56 in two of its corners for acconmodating | ocating pins 27
on backing plate 19. As shown in Figures 2, 5 and 6, bottomplate 17
.contains several other inportant features. A slider clanmp slot 51 is
provided in bottomplate 17 for slider cLanp 31, and a platformclanp sl ot
53 is provided in bottomplate 17 for platformclanp 33. Slots 51, 53 are
generally I-shaped and carefully dinmensioned to closely receive their
respectiv , I : F e h an
the w dt h??%élﬁﬁ%?gz é%,%sgg’,%%:se%gl | éie%déﬁgﬁﬂli ssdgtﬂtr%%nsé heE %gtﬁhgmg head
portions 36 ,in 8o oStontanérs forsdcanmodating lpeatiap pals 27e@ndnekiag pldiet?. cl osel y
spaced from each qther, and orthogaonal to the Egges of bottom pl.ate 17.

Bottom pl ate 175§ 18UKPE 2a P 409 hoRemmlale 7 Sentrigs SpYeHAthes | MpRranRf

duri : | ti ' t d

opposi 1 o SATREY A NE} el 9 P Is WA Mo g T2 MU Dbl 3 PRRT 7
recei vi ngpldtforthiclmp s1o6 52 Is provided i Betteth plate 1Pfor platfoirh glapmn33.t Bloayist)-g30! e
57 is located near slots 51, 53 and a lateral edge of bottomplate 17. In

addi ti on, ate gengiadlydeshaped andcasgfullx ﬂmioamr?ml!psalyfrmﬁeﬁb@f mpgsitive elanps
oy . dingde b . i _ N
oonted t Ar SbergB ST I Bve Rty PRRE He e Wit ot Bodht 2904%7 has

slots 61, rageadltbuf s GATRI WS TRUATBGHioddBS, kANSIoR 31088 lardiise phranar:

Slots 61, 63, 69 are preferably formed by wre el ectronic discharge

machi ni ng to Grendrotifet, clélynspacedfrofdacly othes iatd ortlsagonaldo theredgpriofitiatiom plater e
bott om pl a;7e 17 attaches to top plate 15. Slot 61 is orthogonal and extends
in the y-difection while slot 63 is U shaped and extends in both x and y

directions. Sl efil rE%ME . tfgiRe! ves
and the outer g%&%@?@%fﬁbol%({]gﬁg%%%%al . ﬁ%%th%?q%gﬁégggﬁ%ﬁﬁte&d

t hr ough- slagdenfily.i & m'%fhfbaﬁﬁ@holeb65dnﬂ@&bmgalﬁad7d6cdm s0Oppsite eornéraoll i s
oriented perpendicular to slot 63. Slot 69 defines two very narrow walls

t?)l, 73 bFﬁWé%ﬁlsi ﬁ%ellfoc%tgleg holes §dtase psqyﬁdeécferlsrmwmstlpeﬁiin@mnm W%qng
i S 4 Qi 1, .63 i
ot ST e 5, v et BRSO Rt 18 B it B 4600

of noti on boflorhSlate- B, I BCAddiior] tarxiegauame 150 ltdnld® dbwhWRRT frdMbotaneplatd

bending. Simlarly, slot 69 and thin walls 71, 73 wll still allow
17. Registration pin 59 is positioned opposite hole 57 with slots 51, 53 located
therebetween.

Referring now to Figure 6, bottém plate 17 has slots 61, 63 and 69 for compliance
movement in franslational directions. Slots 61, 63, 69 are preferably formed by wire
electronic ciischarge machining. Slots 61, 63 are carefully positioned near the junction
where bottom plate 17 attaches to top plate 15. Slot 61 is orthogonal and extends in the
y-direction while slot 63 is U-shaped and extends in both x and y directions. Slots 61, 63 |
define very narrow walls 65, 67 between themselves and the outer surfaces of bottom plate

-17:" Another U-shaped, milled through-slot 69 is located near the opposite end of bottom
plate 17 and is oriented perpendicular to slot 63. Slot 69 defines two very narrow walls
71, 73 between itself and the outer surfaces of bottom plate 17. When bottom plate 17 is
rigidly secured to top plate 15, slots 61, 63 and thin walls 65, 67 will still allow bottom
plate 17 to have a very limited range of motion in the x-direction during assémbly without

imparting unwanted bending. Similarly, slot 69 and thin walls 71, 73 will still allow



.bottomplate 17 to have a very limted range of notion in the y-direction

during assenbly w thout inparting unwanted bendi ng. " In operation
(Figures 7 and 8), assenbly 1 is used in conjunction with a conventional
pl atf orm support or tool block base 81 having a slider nest or recess 83.
Prior to processing, a set of sliders 1llsare placed in recess 83, and
suspension assenbly 3 is carefully positioned adjacent to sliders 11 on

‘base 81. Recess 83 supports sliders 11 on at |east three orthogonal

surfaces tgtRAS FIa@e {188 hdRay véth SinblieACiaf g of rRGEdntih IS HLdReétion duringf4¥6erably
linear and rotational orientations. Assenbly 1 (Figure 1) is then |owered
on top of withentdpaitingtumswaptedf wendmg. enbodi ment, base 81 may be brought into

contact with assenbly 1 .ch r ins _statiqnary .and passi ve. Assenb 1
and base 81 maké1 @Bﬁ%&%%eﬁ é 78%nﬁsep5’i%1y5 lﬁfsﬁgt%ﬁrﬂﬁﬁt@nlwlé%éage
a pin and Ol {4 pﬁﬁﬁm)s'@gohg&' toB] Bfokk 'Bas%esﬁimiﬁ%ra ARFREY GiSreRERCESE
posi tioni ng between“the tool “and part. As asSenbly 1 continues to

move t owarPridrate erécessing, carget oB $lidé8 1¢ ngaplaced\in peess 88) and sespehyion assémbtd Bwn
in Figure 8, cantilevered suspensign 5 .is held agai nst_base 81-b¥ cl.anpi ng

poi nts 49 iscaralghpostionsd adiacen;tashders d i op brsa &1. SRecess$384ppors s ddonpf

base 81. f ' i S i ' . Lef W
ol api ng porIFes Bt bRhddoldl SistuopS RBUN G chey 8 pRBER A0 e B

touchi ng seEIRRAShkdrdtatishabbridiitondl Aﬁdsémm? 1r@igess1)38 theJowbeWonitop bf Bakee 5,
clanps 31, 33 are allowed to recede slightly into recess 24 in backing

plate 19 \A&bnhﬁhgltpl@feﬁed mlwd.im@tlahpsm%l zEy Ye bought m;ontn(vttwiﬂgamiﬁdtfof
suspensi on_asse 3.,3re critjcal.steps t i nt.ai n e.natural state, o
suspensi on™! .°ﬁl‘§§5‘€§'§is\9%‘°ﬁﬁv Pas§tves %@Vgﬂ Rise ﬁifﬁ%‘ecﬁogﬁf’gg’gﬁ’é&?‘f’lef rom
its natura ' | | REH Q{gﬁg ' | r ow
static at tﬁ ﬁ%(ggﬁ S?h%igéﬁgh%aﬁ%%ﬁt?%%gf ﬁiﬁ%ﬁnﬁg cri P}ég?é libﬁic&ﬁarsiggni C

bent | ead Pmrf asaties pregisepesitioning|trtvweeendhd teolmtdepastnbodi nent (not shown), an

additional crab |eg configuration may be used clamp the slider from
bel ow as wel | adSaBEe@bly 1 contimigs o RB A Scals SATRS, 314 33 BEAEe

0l asoni CarPyEaf d8eAtly 72 SRl Tt & SRRIAcd suablon's bl spatnst
base 81 by.clamping points 49 of clamp 33 while registration points 51 contact the surface
of base 81. Referring to Figure 7, suspension 5 has openings 85 which allow clamping
points 41 of clamp 31 to directly contact sliders 11 without touching suspension 5 as
sliders 11 sit m recess 83. As shown in Figure 5, clamps 31, 33 are allowed to recede
slightly into reéess 24 in backing plate 19 when contact is made. Clamping sliders 11 and
| limiting movement of suspension assembly 3 are critical steps to maintain the natural state
of suspension 5. Excessive movement of suspension 5 or large displacement from its
natural state will result in large deviation from nominal pitch and row static attitudes.
These requirements are especially critical in ultrasonic bent lead termination procésses. In
an alternate embodiment (not shown), an additional crab leg configuration may be used to
clamp the slider from below as well as above.

Once suspension 5 and sliders 11 are properly clamped against tool block 81 by
assembly 1, they are ultrasonically welded to one another to establish mechanical fastening
and electrical connection. The welded slider and suspension assembly (not shown) is then

removed and the process is repeated.



.and el ectrical connection. The wel ded slider and suspen5|on assenbly (not
shown) is then renoved and the process is repeated.

- 6- Sonme systenms have inherent variability in t he conmponents, such
‘as a nanufacturlng | i ne using conveyors and nmultiple tool blocks. In these
systens, the conponents need to self-align with the conponents prior to
assenbly to ensure that clanps 31, 33 engage in the proper |ocations and
orientation for proper operation and to avoid danages to the integrated

| ead suspensi onSome &terh§ dRPRNdENérente Jarisilityngs §e, componemugnsadte aoraany
rotational msalignment between assenbly 1 and base 81 upon engagenent

Head port i masufgguring ligfe u$laﬁp@n8%’0f833mém@ﬂ@ﬂ¢ veel blackshatn tthesp w%ms@dhe and

cormensat CVGOnEG PEEAE, SHETIEH ST Hif-eRronfia JEeh b vrsiemiio, o AT et
Recess 24 gt 48533 eafagbty 0P n%%r 1R 4R G SR BEE ER oﬁéo;)éﬁuwmﬁd%arms

31, 33 are in us nsate for translatlona m Sal i gnnent ,
slots 61, ﬁ&uhdatnﬁ@saotthamtcpgmtaﬂ lead suspensionn3.bahe mdepaldenuleaﬁmnmgs ﬁﬂa@é

configuration. The fwo sets of bars are -orf{hogonal t e anqt her_to
produce i neRIMREREAOp AN F@W g?ﬂ"‘gﬁ?naﬁ‘feéﬂ 7@%%@3‘3%{ YPER anes

without ro qféﬁ t 'cmwkd f | of
the rotati éﬁ%%ara I e 3‘9)5@('&:% %éﬁ?om p ,1§733a11e %B ﬁgca%or\?vﬁﬁgi{&

Fi gures 10sliphdy Jpivotoagaaso dehf eptiags 5254, Q‘Esﬁehtﬁlely;l\ﬁﬁdltthaaby eorﬁﬂ?emalc fBs aaybl y
101 is simlar to assenbly 1, but is actuated in a different. manner.

Assenbl y miat@anbmisgbsmannta@taamly 1owon gngeggment. iRacessid I%WS(lﬁ@ﬁsmm
.which driv 05.. On rec ular | eaf spring 107 is
Attached t S atdo g ertcnd fo P vitn BB EBR BRI 201 ing 107 s
secured to an U'E’é'c@;ﬁlp@ﬁﬁ% fdr’“lﬁh@lﬂﬁgna@lrﬁbaﬁgﬁﬂleﬁﬂ,%&ép%3 2D 69 8ict 13 patailegnds
through a slot- 111 in crab leg clanp 109 which will be nore fully described

bel ow. Li keotaizgecrdss yn & fom@rtuﬂ@gi@@fgummaﬁhamﬂssmqfémr& ag guthagenal 16

with a throu le 121, a batto ate 11 nd a in lafe 119 which

are secureﬂn"’tgf)n & orgefuce %%FW“ESE %‘%&ﬂgg %%‘%‘ 6’&3’? ﬁﬁ'&% E}aﬁbxm& as

described ghaMCwitout rotation. Backing plate 19 is sized to limit the range of travel of the
rotating parallel bars in bottom plate 17.

‘Referring now to Figures 10 and 11, a second embodiment of the invention is
shown. Assembly 101 is similar to assembly 1, but is actuated in a different manner.
Assembly 101 comprises an actuator 103 having an internal cam (not shown) which drives
an arm 105. One end of a rectangular leaf spring 107 is attached to and extends from arm
105. The other end of spring 107 is secured to an upside-down, U-shaped crab leg clamp
109. Spring 107 extends through a slot 111 in crab leg clamp 109 which will be more
fully described below. Like assembly 1, assembly 101 also has an L-shaped top plate 'l 15
with a through-hole 121, a bottom plate 117, and a backing plate 119 which are secured to
one another with fasteners (not shown) in the same manner as desd'ribed above. A
rectangular recess 124 is located within backing plate 119 (Figure 12).

Assembly 101 also comprises a slider clamp 131 and a platform clamp 133 (Figure
14) which are identical to those described above. Clamps 131, 133 have arcuate head
portions 134, 136 and clamping points 138, 140, respectively. |



. rect'angul ar recess 124 is |located within backing plate 119 (Figure 12).
Assenbly 101 al so conprises a slider clanp 131 and a platformclanp 133
(Figure 14) which are identical to those described above. Cd anps 131, 133
-have arcuate head portions 134, 136 and cl anpi ng points 138, 140,
respectively. 7. -7-

“As shown in Figures 11 and 12, assenbly 101 has a second |eaf spring 150
which is | ocated between backing plate 119 and bottom plate 117. Spring 150
is designed to ﬂﬁg@] 0 ' R 152
.ds in contact ﬁ?% heagnﬁggPFgggﬁggij&?ggﬁgpO%?%%%Egggé?%ﬁggﬁﬂgggég@¥¥veIy.

Spring 15G6s bicatdsbetwedrpbackiip plaf3]11Namd betwnvplate d17.eSpfing) 150 is desigredato | eg
clanp 109 is designed to_support an integrated | ead suspension assenbly 3

(Fi gure 9¥ngrgs thg yppst 634 phg. pinglSnolhe losverprdipbpim PS2hisqginicontaet Hath head has

a pair of tihis C 3 l,oh ext W f.romspri: ..._Each
et 135 OGS 34 T biinde Po a5 e, SRS Gl ). 3 5
transiti oadosivdrd dfres&ionhward into a wi der nedial portion 139. Medi al
portions 139 flare outward and transition into | ower portions 141. A finger

142 ext ends or tGrebdegatlampi 19s desigrad to supportowcintegmated load suspensiansserpblyt i ons
141 h [ f 143 d t . f 145, 109

ext ends  t F GG SAURIHG PFRTEIE 185 ShLf FEGES 12 250 dn e FoRd0 o JRapaitel A
set of 1 nighmidical 1 PILWRIAVEAEGH adwiwsd 'ﬂ?)‘ﬁ‘?%}éx‘g:%dl@f. hzg&ﬂe%gi?)ﬁ %agébté o

I nner pins’ 147 are provided for engaging Inner surfaces
out er pi nslivid&l tte spvenali setibrst A hmroppeppee poktiof 133 veansitibad endl fldres Gvard pi ns
149 are pr.ovided,for engagi.ng_outer cam surfaces 145. Quter pins, 149 are

| ocat ed ab¥o Rder nedipk postic daP. Aedial posens; Hifeflargioytward and transition jipfoe

bot t om pl : | al.e..1 send i er of
ol ot s upi apehostiit 141 B Bbfor i BB B cbal IRl i Shal (Ol pBHEH
plate 117 14le Lewsat peftions d4llhaae @asc tirh atdrfads VEL3f &id buet c8mbsurfieéd easpl at e
117 al so has several locating features for proper alignnent during

assenbl y. Glawatlofgxieade thraw bagkingmlate il hY upbereplats 415 and lower plate 117. A set
of inner pins 147 are provided at the lower end of lower plate 117. Inner pins 147, are

provided for engaging inner cam surfaces 143. A set of outer pins 149 are provided at the
upper end ‘of lower plate 117. Outer pins 149 are provided for engaging outer cam
sﬁrfaces 145. Outer piﬁs 149 are located above and slightly wider apart than inner pins
147.

Like bottom plate 17, bottom plate 117 of assembly 101 also contains a number of
slots which compensate for translational movement. The slots in bottom plate 117 are
identical to those described above for Figure 6. Bottom plate 117 also has several locating
features for proper alignment during assembly. Locating holes 155 and locating pins 159
are provided for receiving locating pins 127 and holes 129 on a tool block base 160.

In operation (Figures 11-14) assembly 101 is used in conjunctioﬁ with tool block
base 160. Prior to processing, a set of sliders 11 and suspension assembly 3 are carefully
positioned on tool base 160. Tool base 160 supports sliders 11 on at least three orthogonal
surfaces to ensure that they are precisely positioned both in terms of linear and rotational
orientations. Assembly 101 (Figure 10) is ther lowered on top of tool base 160. In the
preferred embodiment, tool base 160 may be brought into contact with assembly 101



.are provided for receiving locating pins 127 and holes 129 on a tool bl ock
base 160. In operation (Figures 11-14) assenbly 101 is used in
conjunction with tool block base 160. Prior to processing, a set of sliders
11 and suspension assenbly 3 are carefully positioned on tool base 160.

Tool base 160 supports sliders 11 on at -&east three orthogonal surfaces to
.ensure that they are precisely positioned both in terns of |inear and
rotational orientations. Assenbly 101 (Figure 10) is then |lowered on top of
t ool base vilith rémaihistatioreder Aesbnebip 001 arhiase i 6bmakasmtdob &henholes 189,0light

into contact with assenbly 101 whi ch remains stationary, Assenbly
101 and b&8€ Pibol ik’ epgiesc Pihahasiwies Breqisepositnning betweendthe Kgl andparengage.

Pin 159 assures | Sl L.L:Qni o) . JAs
nssenbly 101 odut picab; RAHRALNE aSERERG bie 160 5Bl BB 109 fpgmored D, g
to the di senhadadngared! pRition (g 183 )bytymal0s 36 that dinighRt 142 46 @6 cdrtdctdo
not contact suspension assenbly 3. In the disengaged E03|t|on, I nner pins

147 engagesuspensionrgsseraly 843In thhalissngagedpobitign.finpryrins 14ibengsge cam@urfaeespi ns
149 d t h 5'in the di d ition, ition,
O OO GR FRGRE 11 Bokf, Dl Pk 1928 B3 S e 8 3"
As shown i Eisg%fgéd Postiio. Y ad8Rishl lbﬁwgeamﬁﬂqm V& bontab $pRhE 1302pASt

base 160 by cl I'ng "poi nts 140 of clanp "133." Suspension 5 has openi hgs 185
whi ch al | df2ck elqmpsgl3doi3d.s 138 of clanp 131 to directly-contact sliders 11
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to force foldgsing ?éiﬂtsi D3&of ¢lainpl 13hay dirgty contact Sliders | Ide withott sasehizigon -
platform 7. The, clanpi Qg'cf’x force on crab leg cla 109 iis | ower than that of
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at actuator )
: engage outer pins 149 to force fingers 142 inward until they engage an underside of

suspension platform 7. The clamping force on crab leg clamp 109 is lower than that of
clamps 131, 133, so that their position will not be miséligned during operation.. This
achieves the goal of adjusting the clamping height of the platform to the individual slider
11 height. Spring 150 ensures that fingers 142 push up only at the designed force
regardless of input pressure at actuator 103.

Limiting movement of suspension assembly 3 is critical to maintain the natural
state of suspension 5. Excessive movement of suspension 5 or large displacement from its
natural state will result in large deviation from nominal pitch and row static attitudes.
This requirement is-especially critical in ultrasonic bent lead termination ﬁrocesses.

Once suspension 5 and sliders 11 are properly clamped against tool block base 160
by assembly 101, they are ultrasonically welded to one another to establish mechanical
fastening and electrical connection. The welded slider and suspension assembly (not

shown) is then removed and the process is repeated.
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has been shown or described in only sone of its forns, it . .
and slider components. Clamp wear can be monitored automatically when combined with

an alignment vision system. The consumable parts are also inexpensive and easily
replaced. |

While the invention has been shown or described in only some of its forms, it
should be apparent to those skilled in the art that it is not so limited, but is susceptible to

various changes without departing from the scope of the invention.
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suspensi on assenbly having a suspension bedy and a sli‘def, torbri’si fig:

a tool block base having a platformwhich is adapted to support the
suspensi on body and the slider; : a tool block assenbly; a
suspensi on Idaiya:cl anp novably nounted in the tool block assenbly for
r.etai ni ng the suspensi on body when the tool %&gﬁ-assen‘nl y corrg ilnt.o
contact witlh theR dEPamBfusclor Paegessing cans 1psgeal HUEREISIOR AFSHBPY gRaVIRg
menber wt d i | n one end which are adapted to
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contact the suspensi a slider clanp novably nounted in
the tool block asepiBlotkitase hetviagni pratibie whidhdigradahied té ks ﬂo@@ﬂletﬂu@?éhsion.
assenbly. conmes into contact vm'thgt hg t ool bl ock base, thgp slider clanp

bei ng a fl dodyandtie shidets a pair of clanping points on one end which are
adapted -to cont Ctlttﬂh(ic S| i dg{y; and wherein the tool block assenbly
further conpri sdsO0! DIOCKasseIOYey bl ate having a cavity; -a bottom
plate mount ed t o uiBersh 1R ofandfilobabty Bibuited i the Rl blodk Bsskiibly BF Ruknfiy t he
slider clanp and thgesuspengi on ogy cl anp; and ° a bacylrd ng pngf%e
mount ed t o thérsuspetisiombedyawvherf the teeldblocigassénsbly somes/intocdnitast wath the deal block? .

An apparatys foy processing,an integrated | ead suspensi,on, gssenbly having a
suspensi on 998t yhe sksPansien Gady clagipbeng A .atmem%erwﬁapwof lemping goints on

one end which are adapted to contact the suspension body; and

a slider clamp movably mounted in the tool block assembly for retaining the slider
when the tool block assembly comes into contact with the tool block base, the slider clamp
being a flat member with a pair of clamping points on one end which are adapted to

contact the slider.

2. The apparatus of claim 1, further comprising a spring mounted between the slider
clamp and the suspension body clamp and the tool block assembly for biasing the slider
clamp and the suspension body clamp toward the tool block base. ’

3. The apparatus of claim 1 wherein the tool block assembly further comprises:

a top plate having a cavity; |

a bottom plate mounted to the top plate and having a pair of slots for receiving the
slider clamp and the suspension body clamp; and |

a backing plate mounted to the bottom plate for sealing the cavity in the top plate.

4. The apparatus of claim 1 wherein the slider clamp and the suspension body clamp
each have an arcuate head portion to compensate for rotational misalignment between the

tool block assembly and the tool block base.

THIS SHEET HAS BEEN

REPLACED

Lo DT




a tool block base havi ng a platformwhich is adapt ed to suppdﬁ\t he

suspensi on body and the slider; a tool blo T a
suspensi on body cl anp novably mounted in the tool bl ’ﬂ”L
retaining the suspension body when the tool block assenﬁIch

contact with the tool block base, the sudpension body clanp being & flat
menber with a pair of clanping points on one end which are adapted to
contact the suspension body; -11- a slider clanp
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conpensate for rot atlonal m sal I gnment bet ween the tool block assenbl y and

the tool bl ock An apparatus for processing an integrated
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7. The apparatus of claim 1, further comprising an actuator mounted to the top plate
for manipulating the slider clamp and the suspension body clamp.

8. The apparatus of claim 1, further comprising a crab leg assembly mounted in the
tool block assembly which is adapted to engage and retain the suspension body during -

processing.

i

- 9. The apparatus of claim 1 wherein each of the slider clamp and the suspension body

clamp are located in a slot in the tool block assembly and are parallel to each other.

10.  An apparatus for processing an integrated lead suspension assembly having a
suspension body and a slider, comprising;

a base having a platform and a recess which are adapted to support and receive the
suspension body and the slider, respectivély;

a tool block assembly having a bottom plate with a pair of slots;

a suspension body clamp movably mounted one of the slots m the tool block

assembly for retaining the suspension body when the tool block assembly comes into
contact with the base;

a slider clamp movably mounted in the other of the slots in the tool block assembly

for retaining the slider when the tool block assembly comes into contact with the base;
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a suspensi on body cl anp novably nounted one of the slots in the tool block
assenbly for retaining the suspension body when the .tool bl ock-assenbty
comes into contact with the base; - a slider clanp novabl t ed
in the other of the slots in the tool block assenblyl“ﬁilu"“ “ngiﬂﬂe
slider when the tool block assenbly come®-into contactil v n

a spring nounted between the slider clanp and the suspension body clanp and

the tool block assenbly for biasing the slider clanp and the suspension
body cl anp t oward@pring msasted betw glider clamp and thesguispensfonthody slasprearnd e

body cl anp, and.the slider. cla [ dlat nmenber with an arcuate head gn .
one end tot%g%f:f’ggféfeén 3 oy g’ﬂg‘?‘g&ﬁ%ﬁ l‘aﬁ%&ﬂl’gmfﬁ SB@Q%‘QH%‘%@ 4%5%? ?o%qr ck
assenbl y apf gab8 RaSkheréifd at | east one cl anpi ng point on an opposite end
which is adapted to contact the suspension body and the slider,

respectively. eah of the Shepeagipabaty slanip andahersiRienolanmgy is 4 fiet memberbwith lan

assenbly further conprises; a top plate.mpunted to the_ bottom | at e
and havi nga@%fam‘$9n gpgend to wmpw%a&sirﬁ@wgwgﬁm%&%%e ol b

Plate for 58akibRdahd 06 Bidd Ylt ! 185 18 i 7B MG ShPosite end which is

spring 13 ed in the*cd
adapted to contact the suspension body and the slider, respectively.

11.  The apparatus of claim 10 Wherein the tooi block assembly further comprises:

a top plate mounted to the bottom plate and having a cavity; and
a backing plate moﬁnted to the bottom plate for sealing the cavity in the top plate;
and wherein | -

the spring is Jocated in the cavity.

12.  The apparatus of claim 10, further comprising a series of slots and thin sidewalls in
the bottom plate for cc;mpensating for two directions of translational misalignment
between the base and the tool block assembly. '

13.  The apparatus of claim 10, further comprising an actuator mounted to the top plate
for manipulating the slider clamp and the suspension body clamp.

14, The apparatus of claim 10, further comprising a crab leg assembly mounted in the
tool block assembly which is adapted to engage and retain the suspension body during

processing.

15.  The apparatus of claim 10, further comprising at least one locating pin and at least
one locating hole on each of the base and the tool block assembly for facilitating precision
alignment therebetween.
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.5. ' The apparatus of claim3, further conprising a seriés of slots-and

tfiin sidewalls in the tool block assenbly for conpen |
.directions of translational nisalighment between the mgmmmjm&wm [
bl ock assenbly. 6. The appar at us claim3, further Co an
actuator nounted to the tool block assenbly for nmanipul ating the slider
~clanmp and the suspension body cl anp. 7. The apparatus of claim 3,
further cggpri sjng a crab.l eg assenbl .m)uars%%fgg i,n the tool bl Bﬁ(khassenbl y
whi ch is adapt PUARSEr Anacessing; 47 {Heer Bl STUSRES R AP e Vg &
processin r&;nz@f .claim3, further conprising at |east
one | ocat ?ﬁs pI ﬁngﬁgyglﬁ@?gg&g?’ on sg{cg'ti ng hol e on each of the base and the
t ool bl ock asseantdsy Haeingfaaplatformatshich ismdaital rsuppiry tirsnspenkiondlody wadthe 9.
An apparatﬁ for processing an integrated | ead suspension assenbly having a

suspensi of!8dey and a slider, conprising: a base having a platform
whi ch i s adapt t uspensi on body and the slider; a
top plate havi ﬁagtog%%%gﬁwéacm@ a bottomplate nmounted to the top plate

and having a paitotfm plathounted to the téb plas khdBavih@d paidofléted to the bottom
plate for sealing the cavity in the top plate; at | east one

| ocating pin aridbaskingeplste naovateddode bajtomuplate dor sealing e cavity indesctoppiptene
uspenst o bockP MRS ISt PR AL A5 s EEApe el & S8 of i eeo smt
21);3]1% :CI o\rlﬂbﬁgiﬁlrgé%gg%?@m%g%&ig& Q&Qﬁh&@&@@&%@&t tomplate conmes into
a suspension body clamp movably mounted in one of the slots in the bottom plate
for retaining the suspension body when the bottom plate comes into contact with the base;
a slider clamp movably mounted in the other of the slots in the bottom plate for
retaining the slider when the bottom plate comes into contact with the base;
a spring mounted in the cavity of the top plate for biasing the slider clamp and the
suspension bociy clamp toward the base; and wherein - .
each of the suspension body clamp and the slider clamp is a flat member with an
arcuate head on one end to compensate for rotational misalignment between them and the
base, and at least one clamping point on an opposite end which is adapted to contact the
suspension body and the slider, respectively.

17.  The appafatus of claim 16, further comprising a series of slots and thin sidewalls in
the bottom plate. for compensating for two directions of translational misalignment
between the base and the tool block assembly.

18.  The apparatus of claim 16 wherein the crab leg assembly comprises a symmetrical
pair of vertical portions with a horizontal finger on each end, the vertical portions having
inner and outer cam surfaces which engage inner and outer pins, respectively, mounted in

the lower plate for moving the fingers between engaged and disengaged positions relative

to the suspension body.
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13 - a slider clanp novably mounted in the other of the slots in
the bottomplate for retaining the slider when the bottom plate cones into
contact with the base; a spring nounted in the cavity of the top

plate for biasing the slider clanp and the suspension b t he
base; and wherein each of the su'éﬁiensi on body cﬁ)ﬂmmﬂ}m*‘mnm‘er
-clanmp is a flat nenber with an arcuate head on one end tG cenpenstate for
rotational msalignnent between them and the base, and at. | east one

cl-anpi ng point on an opposite end which is adapted to contact the
suspensi on jgody |4 : $R8%E L ing anl&btua aPRah
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bot t om pl atfe rhadipalatipg tiralidagelémp ahiehedbuspeasion bsdyodlampans| at i onal:

m sal i gnment between the base and the tool block assenbly. = 11. The
apparatus of claim9 further conmprising a crab | eg assenbly having a

symet ri calyppai remof ' tLQN ' QL] Z0 I f end,
the verti cé" " porti o?ﬁ%ﬁc?i’g c?ééfﬁlepg’a%tp%rﬁp’gsgﬁré éulr;&%igclg% a&%ﬁwgﬁg‘%@g
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the fingers between engaged and di sengaged positions relative to the
suspensi on bpdyiguring pdcessingThe appar atus of claim9, further conprising an
actuator mounted to the top plate for nmanipulating the slider clanp and the
suspensi on body cl anp. 13. The apparatus of claim 12, further
conprisingaq, cr S ”ﬂ%& epdi SldVes 1&?&3&% chatvﬁ% se
and bei ng azgaptgg éig@gﬁgg)ge andsgirhgt gigna?#é suspgnéi n bégg&%&%%g ¥

pr ocessi ngsuspension body and a slider, comprising; :

(8) mounting the suspension body and slider on a base;
(b)  moving a tool block assembly into engagement with the base; .
© individually contacting each of the suspension body and the slider with a pair of
clamps, each of the clamps having at least one clamping point on one end for retaining the
suspension body and the slider against the base, respectively; and then

(d) ﬁltrasonically welding the slider to the suspension body. :
22.  The method of claim 21, further comprising the step of biasing the clamps of step
() against‘the slider and the suspension body clamp and the base.

23.  The method of claim 21, further comprising the step of compensating for rotational
and translational misalignment between the tool block assembly and the base.
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