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ELECTRICAL GROUNDING SYS~ FOR INSTRUMENTS 

USED IN ASSEMBLING DISC DRIVES 

·BACKQROUND OF THE INVENTION 

The present invention ~lates to devices_ and instruments for use · 

s . in assembling a disc drive assembly and its sui;.assemblies. In particular,: the . . .. 
·:present invention relates to.an el~ctrical groundiiig device eiectrically coupled to·· .. 

. . . . . 

: a dispenser for dispensing tIUids, such.as glue and epoxy, upon a surface of the . : 
. . . 

~se drive assembly which is in electrical contact with_ a magnetic head. of the 

·:· ·as~bli .. · 

10. The magnetic head stores and ~eves informatiOD; on a.~enc 

disc~· Several types of ma~c heads are currently in use, iliclU:~g metal-in- .. · : 

gap (MIO) heads, thin film (TF) heads and niagnetoresistive (MR) heads. ·Due . . . . . .. . . . . . 

t~ the continual driVe ~ increase storag~ density in Dl:8gneti9 d~ ~ve units, 

.. magnetic .l:teads ~ becom~ increasingly advan~ ·and sensitive . 

.15 · · · · · Typically, a magnetic. head co~si.stS of a slider ~ a transducer. . . ·. . . 
· The slider carries the transducer and flies over the stirface of the m•~tic ~ 

· · · · as the ~ r~tates. The transducer ~ and/~r Writes to the magnenc disc. 

. . . . "Electric signals are provided to and received from the tr~ucer via oonductors . 

: .··:· whlch ~typically tvristed wires.·-~ &iue. s~ch aS ~~id ~y. attaches~ 
· .. 20 . · or tac~ the wireS to bondlllg pads and sides of ~e slider. ·This tac~ proces~. · 

-~therwis~ b0wn as c0Dformal coating, ~ly coats _the ~ whm.e the ~re· is : 

. atta~ed to" ~e slider. As a ~t, the .confOrmal. coating process. prev~ts the . ': 
. . . . . . . 

· wires·from being pulled loose and also.~tects the wires froni corrosion. . . . . . . . 
· · · The slider of the maSnetic head is supported -ab~ve the magnetic . 

· ·· ·.·. ~5:· ·.disc as Put of .a h~gimbat assembly. As descrlbed in Ha~en U.S •. p~ 
.... : ·.: · :5,~7~9,·herein ~corponlted by ~erenc~, the head-gimbal ~embly tl'l?i~ly · .. 

· -'"· · · · . · · . ·includes. at -ieast one support arm,. a load beam, a gimbal and the Inagnetic head . · . 
· · . . .· · · . . : -:· .discussed above~. The support arm is ~ed to the loaci ~by ~ ~ll~kno~ .· · 

:· ·. ·.· · ·:: · ·. · · ·. . ·-ie~fuuque·~~ io as swaging :or ball staking. The. load~ carries .. ~ l~ · ." ·. · .. . · 
. . : .. · . . . . . . .·. . . . . . ·. . . . . . . . . . : .· ·.: . . . . . 
. . · .·. ·:·.:. ·.·.:. : .. . _:: . . 

: .. · : .. · ... .. .. : .... : 
•, .. ' 
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·beam. The _load beam ·m attached, ~ferably by laser :welding,.to the gimbal. 

Lastly, the gmbal is pref~ly glued to the sli~ of"the· magnetic head by fluid 

· · epoxy or· othet con:ventiorial adhesive niaterials. Typically, the fluid, mch as 
. . . . . . . . . . 

. . · · glue or flUid epoxy, applied ~ Surfaces of the slider and th~ gimbal is disp~ · 

s ont~ the ~e from a dispensing .:syringe whlch is position~ ~:controlled 
ei:t}ler ~ually or by an aµtomated process. 

. . . SUMMARv OF nm INVENTION 
. . 

The present hiventjon is an ele~cal grounding·~stem for devices 

·OJ.". ~ts· used for ·assembl~g-portions of a disc dnve assembly which ~ 

10 -~ electrlcai contact With ·a magrienc iieid of .the: .bly. · ThC -- · . · 
invei_lti<!n includes· ·conductive -~ ·. eleCtrically eo~cted ~te to a 

.· · ind~e of~·:device ~ch.is.placed in ~ntact With the·~··6~the as~bly 
in ·electrical ~ntact With the magn~~ head of the ~bly •. ·nie· conductiv~ 

. m~-~- eiectrlCa11y ~unded io drain~~ charge l?ulld-up frOm. the d~ce 
to ~ ~ to the -~c Jie8d caused by .. ~c discbarg~ frOm the . IS 

devi -·.. ce. 

The gro\inding ly- illustrat.ed is·for ~with a dispenser ha~ 
. .: 

. in oj>ening thfo~ ~cli fluids, such as coati~gs, glue ·and epoxy, are dispensed 
. . . . . . . 

. . onto the ~ace of. the ~isc ·dri~ ass"embiy or its mb-Bssemblie~~ . The muSti-ated .. 
.. 20 · .. · iPo~ing. systeJD ·iriclUdes an :el~ctncally . condudive r~le· eleCtri~iy 

. . . . . . : : c~nnected adjacent" to ~~ openfng of the disPenser" fo~-~iectrically" 8rou~iding the 

·_.. ··. :"".: · · -~~- ~f the.-dispensCr ·~05t ·iilcei)r ·t~··come ~~ ~lectrical ~·.with the 
· ·.', . > · · · .. · · ·m~etic ·head. of the· -~bty." . The el~ctrically: cori.ductt~ ~eptacle is · · . 

. . . . .· ; .·:.. -~Un~ .to ~ ~c chaTge b~id-up ~~ the dispenSer..... - . 
· - ···:is · . · . .-,.: : :· , .. · BRIEE_.nEsciurno:N.o~ IHE -DMW1Nos 

. . . . · ·: · · . · FIG. l is ·a· ~ve. view of an ·el~c81. gnrunding sYstem 

. . .. .. 
.. .,,: ... 

,/' .... 

U.tl.g:a.grounduii at11e~~c~upl~ ~ a'disp~.· ··._. ·_:.-. · · · 
. · ·fio. ~-is· an enlar~~ fragm- exi)IOdcd .view of die dispenser 

·. and the gro~di~g'~~ ~ffIG. i. :· .. ·:_ . . . 
. . .. ·· . . . . . . . . . · . . · . . . . : . .·: ~· ... 

·.· : .,:. .. 

· ... · . . : . . : . . .. . 

. .. . . .... 

. . ·.:. 

-. 

.· 

• 



•• 

.. 

WO '613"63. PCT/US!Hi/06854 

-3-

FIG. 3 is an exploded· p~ve view. of the ~g 

attachme:nt of FIG. 1. 

FIG. 4 is a cross-sectional view of a receptacle o~ the groundirig . . 
. ·.attachment with the dispenser partially disposed within the receptaCle. · 

. •, 

S · · . · · . . FIG. s is an emarged fragmentary exploded.Yiew·of an al~te 

~diment. of~ groundhig attaehment and the receptacle. 

. . · ·. . . FIG. 6 is a cross-sectional view of the grounding attachment. and. 
the ~teptacle of FIG. s with the dispens~r partially disposed within :the 

. receptacle. . 

· 10 DETAILED DESCRIPTION OF llIE PREFEBREP EMBODIMENTS ·. 

. . . . FIG.· 1 illustrines a device or instrument for ~ in ~bllii~ a· . . . . . 
. . . 

. · di~ chi~ assembly or its sub-assemblies. In pamculir, FIG. 1 illustrates ·&n ·. · . . . . 
electric~ gro~g system l 0 electri~ly co~ed to ~spenser 12~ Di~ . : 

. . · · · 12 is an ~le of an '~ent·~· fo~•assemblmg a disc dnv¢ assembly.· 
:· .'· :· Is : · hi pricular, disp~: 12 ~s and dispens~:· exact ·mtio~ of glue o~ 

_.;: .· · .. · · coathip, ·su~ a5 tiuid epo:icyt t~ ~ ~f.the nia8neti.c h~ inclwfut~ ~~ 
· slider and the ~Ucer, and. the ~bat (nOt shown) to ~ttach the slider ·to· tlie·. · 
· .: .. gimbal and to· apply a confonnal coating over ·wires ~oupied ~ the ·transd~~ · .. . . . . . : . 

and the slid~ of the magnetic he8d~ The confurmal coating Pro~des the wire 
.20. . wi~ ~ ~lease ~ pre~ts the· wires from ~ehig ··~uJi~d l~se. ·,. The 

· : . · . · · ·.. . ·conf~ Coating a:PJ>lied. ~ the wires also .prevents Corrosion ~f the wires. 
· ·. . . · · : : ·.·=~ 12 Prererably ·coqmses a ~e su~li~ by E.F.n.· Incor.,o~~· ... · . . . . . . 

• =. 

·977 Waterman Aven~ East Providence •. Rhode Island 02914. · ·· ·· · · 

.. . · .. ·. ··:. ·.. · : . , : ··.Di~ '12 ~ly ~eludes barrel 14, ~enshi~ tip ~.6, mi(. .·. . 
· . ~ ·. .· ,~ is. Beeause.dispenser 12 is used ror. ~1>1in8 disc diiv~s or their sub-· ... : . ·: 

• 

• · · · · : ·. ~blies, ~ ~Oiient of diSpeJlSt'.l' 12 .. is preferably nott~ina~c. and· ... > 
· · · · · ~oritam;nant ~ (i.e. excludllig such ~lements as ·carbon and ~icon~).· Barrel 

.. ·.· : 14 is genei'ally' cylindric~ or. tubular in' shape and incl~ a ~ open e~d 2o . . 
. " ..... '•, . . · .. ::·. . . ~ a second ~~g ~ 22 o~~te th~ iirsi end. ~ aan:ei, i.4 ~cb 'as .a .. 

·. · ... 

. . 
. . 

. . :· .. . . : . 
. .. : 

·.: .. 
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. · ~~ir. and c~~t&ins ·t1ie fluid. epoxy :of dispenser _i2. Barrel 14 is pre~erably 

.· . transparent ~o permit amollllts of f1u~d within barrel. ~4 to "be 'riSually detected. 

Barrel I~ ~ay have vatjowi mameters '1Dci may Contain various amoµiits off1Uid 

epoxy. . In. the example, ill~ted ·in FIG~ 1," bai'fe1 1.4 ·&rid. th~ ~aining 
co~~~ ofdispens~ 12 ~:sized an~ confi~ for manual 4i~g of .. 

. -
· epoxy from dispensei:- 12. As can be ·aj>preciated, ~I 14 and 'dispenser 12 

. . . . . 

~ve any oz'.ie qf various ·siz.es when flUid epoxy is dispensed by an auto~ .. 

. : ·.pr~ (not. illuStfated): .· B~l· ·14 ·is. pref~ly formed· from ~ilic~n .free · 
. . . . . . . . . . . 

· . · .polypropyl~ne to ~ent contamination of the disc diiye. : . · · ·. . · . 
. : . . . . . . 

10 . ·· · ·. · :. ." D~ tip 16 is Sealedly coupled tQ ·secorid narrowing ~d· 22 . 

. . . ·.·. of_bmel "i4!. Disp~ tip 16 ~~ludes hub 24 mid.tube o~ needle 26. H~ 24 : . 

. · . is': fi~~ly ~ a~ needle 26 and is ~nfigund ·for coup&g to. second ··: . 

~wing ~d 22 .of barrel 1~: ·-bly, bub 24 in~iudes ~o~ ~ads for . 

. ... threadab~y eliga~g .exteri~r .threads defined by ~ 22 of hub 24 .. As a reswt, 
. . . . . 

· is .' di~~g tip 16 ~y·b~ ~1y·rq;laCCd." .. AI~ly,'h~b 24.Qf.disPe~sing 
~ ·. tip· 1~ js ~tegr&liy·fo~~ as part·of barrCl 14~ "Hub 24 is preferably f~rmed 

· from . a silicon ~ .~oi>ol~er polypropylene· with· an ultra-violet block 

. · : . ··additiv~; .. The ultra~viOlet block additive is preferably ~~I~~ ~ indicate a · 

. : . · . ." · _diamet~.of~e o~g defined by dfsPensing·tip 1~ ~ugh-whl~h flllid ~oxy 
20 . ·_is di~4~ ·: '· ·. · · . ·... · · · 

Needle· 26 i~· a tub~ ~ving a highly.·controlled inn~ diameter for 

. : . · . · .. ·: disp~g· ~~t aln~uiits of glue or _epoxy: Needle 26 ~ an ~enmg 28 at on~ 
. :>. · . : . .·. ·. · ~ ~f thio~8h· whicii.·the fluid :i~ "cli~ensed. Although ·shOwn a5 ·havlng .a · 

. . , .. uriJr~ ~µter ~~eter and as. ~~g an o~ning ·at ·ihe ~ end, needle 26 
. • =· =· • ... • • • .• • . • • ..• • • 

. · 2? · may al~tively. ha~~ a nmoWhig ~uter .~ahieter and an opening. through .a 
· > · · .··:· · · · ... ; · ·. 'Sidew811 of tiie tube. ·E~ eon~i~ati~ cm.~ems, ~e-26 is pref~bly formed 

: ~- . ·. · · .. · .: frO~ 3.04 -~~~s ~e~-~siva~. Ai~veiy, ~e 26·ma~ be formed ~f · · 
. . . . . . 

.· -." :_ :· . · ... · <. ·~one Of.a·~~ ~f ~ducti~ Diaterials. ·For Pmi>oses of tjlls di~J~. the · 

· ·.: .:· ·. -: .. ·, ·.· ·: ··': ·~··' ·~~~ucitlve,~··h~et· •·to any :m&teriil -~·has an electrlcal 
: : . . . . . . . . .. ·= . :. ~ .. . .. •. . . : . . . . .. 

. . ·. ~ .. ·. . . 
.. . ... ·· .. . : : . 

·.".····· 
... . . . . . . . 

. . .· . . : :' 

. .. ·. . . . . 
: .. 

: . . . .. ·· 
. .. 

.. ··.·· . 

,.,..., 

.· .. .:_ 

• 
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~es~ce ~m zero ohms to abo~ 1.0 x 1011 ohms. Needle 26 and hub 24 

define a,highly controlled fluid conduit through which fluid ~poxy frOm Wi~ 

barrel 14 is emitted out opening 28 by actuation of piston 18. :· 

. Piston 18 is ·convexitionally known and inciude~r a bulb (not 

5 shown) for insertion into barrel 14 .. Actuati~n ·of piston 18 causes epoxy within 
. . . . . . . 

barrel 14 ·to be dispensed out opening 28 .. of needl~ 26 onto a surface of th~· · 

magnetic head or the gimbal. For illustration p\irposes, FIG. 1 sh~ p~n 18 
.. 

as _being manually'. actuated.. However, -piston- 18 may alternatively be 

automatically operated by an automated process as iS collVentlonally known. 

·Furthermore. for mo~ precise cotrtrol of fluid diSpensmg, an ~r ·.operat~d .. 

~ _sy_ a. timed .. pulse ~r · operated dispemmg sy- .o~ other. 
. . : 

conventi~ly known means may be used Jn place of piston 18 for forcing fluid .. 

. ~~ needle ·26- of dispenser 12. 

· · Because dispenser 12 applies.fluid epoxy to extremely small and 
. . . 

·· .". · 15 . . . ~ locations OJ:: surfaces of .the magiieuc head or g°im~8I,. the- needie ~f 

. . ·. dispenser 12 -~ otWD brou~ into ·very close or even phy~cal "cc>n~ with the 
. . 

surface upon which the epo~ ·is being deposite~ It has been discovered tb&t 
: . becalise co~ponents. of dispemer 12 are electrically separated from ground by 

. . : a '"1pradissipa1ive resistance cie. a resistance greater than about i:o x 1011 ofuns), 

20 ·. . : ~i~c· ~barge builds ~ wi~ ihe ·material ~f dispens~ ll~ As .a: ~i. 
· . . the eledrostatic charge at nee~e 26 is or ~y be discharged when needle. 26 is· . . . : 

: · poSiti~d in close or phy~~ contact with a surface upon which ep6xy is being . 
. . . : 

· · deposited. · ~ecause the surfaces _upon ~ch ·the fluid epoxy are ~osited are· .. 

·• . · · ~ ·. . ·. eiecirically co~cted ~ c~upled to the mapetic head, the electro~tic disc~e 
· · ·.: : : .. · ·. ·_:. ·.::·_"75 · . · b. needi~ 26 ·is al~ condUCted to. the magnetic head. b; ~ ~l~ · 
• · , . : eommdty ~dielectric breakdOwn~ . It~ beeii discovered that thls el~static . . . 

... ·. · : :·~~~~thC::~~c~~y-actually~d~e·to~d"."3g0edc .· ... · .·: 

·.:: ~'. .· . . .. heads whi~ ~extremely smmtivc: to even ~ely iow voltages •. As areSult, . : .... 

.. . . .· b~d: upon this ~scov~,. ~g ~~ 10 is· ~ro~dett ·. fo~ ~ledrlcally . . . . 
. .. . . . . . . . . . . .. . . . . . . . . . . . 

.. · -~ . . . . ... 
. . . . 

. · .. . ·.· . .. 

. ···. 
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gio~g ~I~ 26 to ensure that needle 26 and the surface upon ~ch epoxy 
is beiDg ~site_d are ~ ~ equal ~r ~·equal electrical ~otentiiu . 

. ·~µriding sy~ · 10 eJec,tric811~ ~lDlds. c~ve needle 26 . ·. . . . 
· ... ·Of dispenser· 12 . and pemuts stauc charge to be drained ~m necidle 26. 

: · .. ·: · .. · s . GrolDlding. ::~ 10 .. inci~~~ grouiiding a~i· · ~O :~d . gro~g 
· · eonnection 32. · .Becaust;. grounding ~*1n. 1 o is • for groundbig instruments · .. 

: . · . ·~·in assembluig disc drives ·or. th~i: su~blies, each component of 

" . ~ounding· system .10 ~ preferably .n~~-rri&gnetlc and ~on~in~t fre~ {i.e. 

excluding.~· elements as carbon and silicone). Gr.o'unding "attachment 30 .. . . . ·• . 
10 mounts upon '.dispenser' 12 and generally· inclmb 'receptacle 34, coixl~ve 

. .. m~~g m~ber 36 .and ~d~ve arm 38 .. Re-Ie"34 is made of a hlghly . . .• . . . 

'. ' ... electri~~~ conduCti~ maierw· ~d n;~eives or h:olcb needle 26 of dispenser 12. 

, Becaiise ~eedle 26 is prefer~bly made '.of ~ess sted, ~~h '.is. electrically . . ~ . . . . . 

. · conductiv!l', ~ePfacie ·34 ·is electrically ~nnected.adj~ to or proximate a·· 

: 1 s . ~ surface .of needle 26 :Jiios_t likely to eome hito clOse or 8Ctua1 physical ~tact. . · . 

. ... ~th·a·~e of die .eiic ~or giinbal: ·This ~ace on diiPenser i2 is . 

the ~ac~ of -~e '26 8dj~i opeDing' ~8 tbro~ whi~ fl~d epoxy is . 
. mspense~; .. _~ept8cl~ 34 is grounded thto~· ~ 38,kno~ting member 36 ·anc1 · 

grouD:ti· connection 32. ·"~f~bly,·~cepta~le 34 is grbimded t0".an AC gr~und. 
· · · 20 AS ~ ~t. ~~~ie ··34 electrical.ly :~~ds the smfac~:of disP~ 12 ino~t . 

· . ·... :: · : . · .: ":: · ·· likely to come 'into co~~ with the surlace of the ·di5c drlve ~bly that is. 

~ ··:'.. : ·: .: : .... el~tricis!Iy coupl~<ltc;l the ~tive ~gnetlc ~. ~iise~tly, ~le ~4 
" . preV~tS ~-·to the Diagnetlc head" eaused by .el~static dischBrge from : . . .... . . . .. .. . . . . . . . 

. . , . . . . .}ieedl~ 26 of <i:isperiser · 1-2. . . .. . . . 
.. . .... _25" : : :. · :·; " . · ... M~~·memb~ 36 :is ~~gmed fo~.~~t io ·barrel 14 of 

... : :· .- ·: . '.: . ; · ·:. · mspeiiser l2 .~dis~ ~fa higbi~ el~c~ly.eonducti~ m~~~ Mounting 
.. _:·::·:'.:. ·. \ -: " _.· ." m~ber 36 is .. preeerai,Iy made-~f resilient·.':~ siainless -~l.: 'MOunting 

. .' .= ·· : · ··. · . . · · _: . ·~ember 36 is. ~ly. c~nfigufed for being ~deasably ~Unted to barrel . .14 . · · 
... ·~ ":;.: . .' ·:· · ..... ~.-~gr0~ing ~ent.30:·~y b~ removed rrdm"ti8Penser.12 ~hen ~I 
.. . : . . . :. . ..... : . . . . . . . . . . .. . .... :-:· :., . . . . . . \ . . : ·: . 
· .. ·. ~- ... : .· . .~ .· . . . ...... 

•,' 'I 

. . .. ·.. . ... ·. 
.. . .· 

... -.. ... .;:.-. 

............ ~~ 

·• 
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14 is bdng refilled with fluid epoxy or when: diSpensing tip ·16 is ~g replaced.·. · 
. . 

. Alternatively, mOunting member 36 may be fixedly secured to barrel 14 .. · 

. ·. Mo~ting member 36 is electricaliy grounded by ground c:Onn~on 32. As ~ 
~t, mountin~ member· '36 grounds and 'drains. static' ""Charge build-up 'hm 
barrel 14 of ~~er 12. As·sho~ by FI~. l, mounting memb~. ~6 is'· .. · '. . ;·: 

. . . 

·preferably configured for being grasped by an operator's haild. Alternatively,· :· 

when a inacbin~ or other aUt:omated ~ess autommcally disp=s fluid epoxy 

. ~-·dispenser 12, m~unting· member 36 •may have atiy. one of a·~· ~f 
. .shapes. . . " . 

· 10 ··Conductive arm 38 extends from ~unting member. 36 .. :to .· . 

15 

. · .~ptaCle 34 . and· is ~ of. ~ highly· electl';ically . ~uctlve niater~l. . · 

Conductive (U'Dl JS is preferably made from spfing stainless steel. ri>IiduCtive· · · 
. . . . . 

. ·arm 38 establishes~ electrical conductive·p~ ~m recept8Cle 34 to ~ounting 

. member 36 ~d ultimately.to~ through groundc00nection32. 

~connection 32 electrlcally gro~ groundhlg ~n~ 

.. 30 ~d ~clude~·eonductive glove40,wrisi:strap 42 and electrical cond~ ~~ · 
. . . . . . 

· Conductive 'glove· 40 is an electrically c0nductive glove si7.ed for fitting.upon an · 
. . . . . . . . .: 

· ·~perator's hand. Prefei-ably, glove 40 is made from a synthetic.rubber possessing 

. . · ·· ~ucti~ properties such ~ Nitrilite ·supplied by.Ansell~Edmont Industrial Inc~~ · · _. .' 

. . 20 .. · ... · l300 Wahiut ~~Box 6000, Co~o~n, Ohio 43812-6000. Glo~ 40 ~ . : · . · : · · · 
. · conf:BD1inating· ~cles and oils from the operim>r's han~ ·frc>m being ~~sited · · ·. . · 

upon ~ponents of the disc drive assembly. B~ause c0nductlv.e glove ·4o 'iS ... 

. . ~· of an· elCctrlcally ·conductive materi~ glove .40. ~nducts stadc charge. 

bulld-up h~ grounding a~hment 30 and· iteedle l6 to ti-e .of the ··operator · · · · : · , .... 

.25 · · ~ ·gicive 4c)' ·is p~ in contact ~ili ~ttac~t .30. · Glo~e 40 ·c~W·tbe. . : · 
·. ·. . .... . . " sUitic ·-e .~way ~ grounding ·aitaC~~ 30 through the ~.·of ~ 

. . . ·operator to wrist strap 42 which is electricaliy CODD~ to ground. .As. a reswt, . . . ·. 
· :. : · glove 40 is !=I~cally grounded Via. wrist strap 42. At~vely;. glove 40 ·.nay.· ·· ·: : 
.. · 'b~ ~~~ed ft.O~.a ~~ sUcb 

0

that electrical. ~har~s may be c0nd~ ~~ :: . . . . 
. . . .. . . 

. ·: . 

' . " 
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. · · and al!>ng the : Surface· of the glove itSdf so· Jhat -~ glove may ·be di~y 
· ·. electrleaily: ~ by ·~y ·con~entiQnal grounding 'conn~ctioris. 

. · · · . :: Wrist strap 42 Preferably enc~les tbC .op~~r's Wtj!t and is 
· . elecm~ly ~'nnected to eonductive .glow 40. Wrisi strap 42 is formed from. a 

S · ~gbly-.el~~y ~~~~--.~~ . An exam~le of~ a Wrist strap is . . . . . . . .. . . . 
·"li.~l~~ed in M~en, tl.S. P~ten~ 4~373,l?S .. ··Preferably, wrist strap 42 is a · 

. · ~etal stret~h band or wov~ wire: band: in direCt electrical contaCt: with th~ skin 
... of the~ operator~· .As a resul~. an 'el~cal. ~way is fo~me(t fr~m. ~Jove 40 .. . . ·.. •' . . . 
: ih:fough the tissue ofthe operator ~.wrist strap 42. ~ti~ sf:rap.42 is ~eCtrlcalJy 

10 ..... caupled to coi1ductor 44~ Conduct~r 44 i~ el~ctrically c~nnected ~ AC·~~ . . . . . . . . . ~ 

For safety .reasons, a 250.to ·10 megohn) resistor 45 is· inserted in series with · · . . . .· . . 
"· " · . . cODductor 44~ · However, beea:use the· total resistance in series remains below J .0 

: . : .' x. ·1011 ·ohms, ·~iioding :of el~~~~c cfusrge is n~t ilegatect- As a ~It, . 
. . . coiiducti~ gi~ 40,,wrist strap 42 &nd.conductor 44 of·· c~nnectio~ 32 . . ' . . . ·. . . . . 
. IS· . provide a relia~le electrical grounding ~tion to 'grounding attachment 30 

.·· .and needie 26 Q(.~sp~ 12 d~g manua(di~·of flwd ~~from . . . . . . . . . ·. 
di~ez: 12; . . ... . . ' 

. .". ·D:verail, gro~ding attachment 30, condutti':'e glove'~o, wrist strap" 
. .42 8nd cond'ilctor 44 form an. electri~Bl. pathway fro~. needle. 26 to ground for 

20 : driining Static charge. ·'lb ~le~cal:_j,athway rormed" by ~uiidbtg ·~-ent 
.. ·= ": .. ,. ")q,_ glov~ ·40, .the ~ssue .of the ,operator, wri"st 42 amt"conductor· 44 __ ~ a 

.··. ".: · .·._ - .· ,. : :·.·:. : .. inaXhnum 10~ reSistan~ in series of a~ut 1.0 x 10!1· ~bms. ·Preferably, the 
... ·: . . ·. . . . ·:,':'el~~ p~~y baS ·~ low o~ ~· el~trical resistan~ .~ ~ble .betw~ 

. . 
· · · . ·' ~e 26 and ground. · Because the eleCtrical pathway Jl8s a resistance in series . 

...... : ~::· ; ·:· :· 2s · "at:l~~thedi~pative~eofreslstance, gioumfing-ioeffectively 
.. . . ' .... :.~ static .dmge from needle 26 of dispenser .. i2 8nd limits the amount. of 

·-:.. ·'. . .: . · · . voltag'e c;xisting at the tip :of:needle .26. '·~n addition,: ~uncling system 10 
. :· . . .. ' .... ·. . . . . ':.Fa~~ a :~wlclbig Connection that:is ~li~le, ergmioinic 'and commjnant ~-
.• ... :I"." 

. • .•• • ... • I' . ·•: ,•, 

. ..· ....... ·.: 

..... .· '.· : ..... 
:,.· ... 

... . .. . 
. . . ~ . 

.. . . ··. 

.... 
· .. ~ 
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· As discussed above, fluid epoxy may alternatively be automaticaliy 

: dispensed from dispenser 12 by an automated process. ·As a result, coiiductive 

·glove 4() and wrist strap 42 of ground connection< 32 may be omitted and 

.·. conducto~ 44 may be directly electrically couplCd to groundin~ 8.ttachmmt. 3~;. 
S In· particular, conductor 44 may be directly electrically· attached tQ mounting 

. . . 
· ~ember 36 of attachment 30. Furth~ore,_ when fluid epoxy is automati~ly 

, dispensed from dispenser 12, groundirig ~hment 30 may simply comprise 

. receptacle 34," whereby conductor 44 is diiectly e~ectiicany connected to 

,. . re~tacle 34. · As can now be appreciated, electrical grounding system 1 O may . . 

· 10 have a variety of designs and eonfigurations for electrically gro\IJlding and ·. 

· ... "drainhig ~-char~ build-up from instruments," such as di8pense~ 12 ha~ng . 

. .·needle 26, ~ for ass~bling dise· drivel ~ _:the~r sub-assemblies. · · 

· FIGS. 2-4 illustrate grounding attachment 30: in greater def:Bil. 
. . 

·FIG~ 2 is ari enlarged fragµientary exploded view of gro~ attachment 30 

· IS.· p8rtially removed from.dispenser 12. FIG. 3 is an eiploded perspecti\re view of 

grounding attacliment 30 compl~ly renioved ·from dispenser 12. FIG." 4 ·is a 
. . . . . 

. . · ·. cro_ss-secti~nal :view of needle 2(; partially ~ through ·receptacle 34. FIG. 

· · 2 ill~s receptacle ·34 and conductive· an.n .38 in greatei: detmi. .. ~s be~ 
.... : .shown by FIG. 2, ~onductive arin 38. includes band SO and .recept~le n';low:i~ S2 . ." . ·. 

· 20 ·. . Band ·so:~ made of a highly eiectrically conductive ma~al and extends . 

betWeen mo~g member 36 and receptacle mount 52; Preferabiy, b~d 50 is _: · 

·· .inte8iaily f0nnett'with mounting member 36 and receptacle momit 52. Band SO 
:. . . . . 

. ~dS· ~ward from moun~ member 36 to~dS an axial centet-lin~ of needle 

· _:. < .·26 aDd disp~ei: i2. As.can be ~ppr~iated, ·band so _and condUctive ~-38 .. 

25 .. ~ al-vely be fixedly mounted ~ mounting mem~· 36 at a ~e~lred angle 

· · · · with· re~.tc> mounting memb~ 36. Band s·o is prefer~ly formed from. a 

·. ····rigid, ·yet ~lient, material such as spring. stainless steel.·· ·aecalise· band SO is .· · · 
. . . . 

: · · Piennbly formed· from ·a rigid, yet reSilient conductive material, ·-·band· so: 
·. . . 

mamtairis ~tacle mount 52 and ~eptael~ 34 at a sub~tially fixed position 
.. _.· . . . . . . 
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~ative to mounting memb~ 36. J;l~ band SO maintains receptacle mount 
.. 52 ·~ recCptac)e.·34. at a sub~lj .fixed posirlon rclatlve t~ ·motintlng . . . . . . . . : . . . 

. . ' · . . . member 36, receptacle ·34 iS repoSitioned ·m substantiahligmnent with needle 26. 
' . . . ~a ~t, irounding a~t30 ~y b~ more· ~1~ ·~te~ho dispens~ 
: s · 12. 'In additio~ because.band so ·eXterids inward toWards the axiai center l~e 

. ~f ~e 26. ofdiSp~ ·12, conducti~ ~ 38 ·do.es not impair th~ vision ~f · 
. . the opera~or.when.manually ~lp~g· f1~ds from ~sp~ ~2. Because ~d 

·SO is·rigicl; yet resili~ band 50 is dll(able as well •. Consequently, band SO ·, . ·.: . . . . .. . ' . . . 

~Jes grounding a~ent.30 to be·rq,eatedly ~Qved from disp~ .12 
· · 1 O · when di~ i2 is being refilled or when disp~~~. tip 1.6· is ~ing replaced 

· ~also ~tS gio~g attacmiient .32 to .be r~~unted upan dispenser 12. for 

reu&e'. Al~vdr,.cond~~ arin.~Y comPrise an:Y well known. condudirig . . ' 

structure such aS a cond:uctive wire. ' 

· . · . '. ~le mount ·52· is prefei'a~ly formed by bCnding bmid SO at 

IS .' , . an ~gle tOwanbi' the ·axial· center. Ii~~ of diSp¢nser 12 •. Receptacle motmt·S2 is 
· · · . · preferably fomiec:t &piµ a hi~y el~cally. conductive material ·eprefeplbly the 

.· . same ~ ·~ that of band· SO) and deimes aperture 54. Aperture 54 has a .. . . . .. . . 
. .center in alignment ·with the ,axial c~tei line of needle 20 of dispenser 12 . 
. . . .A~· s4 pref~ly has·. diameter sized .for the 'recepti~ of ~~e 34 . : 

· 20 :. through. ~hlch ~die 26 ~iends. . . . . . : .. 
. ;.. ··As shoW!l by FIGS: 2 and 4. receP~le 34 mclUdes shell SB, . . . . . . . . 

: :. · : capture·. Washer .6o·'·8nd con~t· 62° (shown .only in FIG. 4). ".Shell 58 is ·a · . . . . . . . 
generally ~bular .shaPed. ~ember made .. of a highly. ~~c~lY. condlJCti:ye 

. . . .i:D~a1 such as ~·'f?IllSS alloy~ ·Shell 58 i~ preferab~y tin plateci.·· Shell 58 has a 
-.25 ·fust outer diameter 66 which widens to ·a secOnd 'o* diameter 68 to form 

·. · · ·· shOtil~er .70. buter diam~ 66 .. is·sizecf for ~g ~i~ ~ ext~ding · 
.· ·.. · · --~iigh aperture 5:4. of ~ie mo~t 52~ .Shell ss-_ of ~le 34 is · . . . . . . ·. . . . . . 

· · · ·.. · .· :"' ·~ly ~ fit in ~le .~ount · ~2 ... Ho~~ver, ~uter di~ 68 ·is 
.. : . . . . ... 

. ,· . :' . . ~. . 
.• .. : ... ·. :. 

.·.·· . . . ~-: 

. ; .. 
: ; 

.... 

., .. -~ ...... 

·~. ~~ 
.-."o'l,I' 

" 

. , 
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preferablY: sized larger than the diameter of aperture 54 so·that shoulder 70 a'buts 

receptacie mount 52 • 

. Capture washer 60 is· a conventional washer made. of highly · 

·. electrically conductive material, preferably tin plated brasS, ~d de~s ~ inner 
. . 

S ·diameter 74. Inner diameter 74 is sized for receiving in close. toler&nce outer · 

diameter 66 of shell 58. Because both capture washer 60 and receptacle shell 58 : 

· are preferably· formed from tin plated brass, receptacle. shell SS ·and washer ··60 
. . . . . . 

are easily ~ldered together at low temperatmes. As a result, capnu:e Washer 60 
. . 

. mounts re~le shell 58 of recqmu:le 34 to receptacle mount 52 qf c_onduCtive. 
. . . 

lQ . arm ~8 without the high heat which would 9therwi~ be required ~or silver 

· : .soldering receptacle 34 directly to stainless steel ~mrt· S2. . .It. has ~en 

diseovered that the eXtreme ~eat. required f9r silver soldering recei>iacle 34 t~ 

~e~ steel moun~ ~2· causes oXi~ati~n ~·annealing of ~ntact 62: and !Wuces 

electr_ic;al canductlvity. As a finrther ~surance .of el~cal contact b~ 

: · 15 · re=Ptacle 34 .and -recei>taCie. mount. 52, capture. washer 6Q and receptacle shell 

.58 .are soldered u) e;1eh other so that shoulder. 70 of shell 58 and "washer 60 are 
· · flush and in abutting· contact with receptacle mount ~2. · Beca~ ~er 60 · 

. . 

merely captures receptacle shell SS to mount 52, shell 58 and wasqer 60 may· be 

·. · · . . : . " e&:S,ily ·:removed by reheating the soider and rep~ if ~' ·thereby 

... 20 · eXte~ding the usefui ~ ~ble life of gro'undi~g ~~t.30. In.addition, 

receptacle 34 is securely held in. place with respect to the axial center line of 
. . ' 

. . . . ., . . . ; . ~e 26 and dispenser 12 for ease of mountiilg and remo~ 8roun~ing 
. . . 

~. · · ·· · attachment 30·to and~ needle 26 and dispense!! 12. ·. 

As·sb~ by FIG. 4, shell 58 further defines ail inner.di~ 80 
. . . .. . . . 
. si7.ed for the reception of ci>ntact 62 and ·needle 26. .Preferal)ly, a smface of ...... · .25 

~ ctw,neter 8~ is tin platCd Dickel. Alternatlvely, the surface may ~m~se 
. .gqld plat_ed nickel. Contact 62 is formed from a highly. eJectrlcally conduCtiv~ 

· · · :" '. . · · .. ·: ·.· ~ient ~such as a beryllium c~pp~ alloy, Prefefably co~ 62 baS"an 

·· . outer ~eter 82 Sized ·SO that Contact 62 may be eaptivaiecf ~tmn the mrier ·:. ·.. . .. ·. . . . . . . . . . 
: .•.. . ~ .. : .. 

.. 
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. . diameter 80 of shell 58. The surface 4efining the o~ di~eter 82 is preferably 
. · tin plaied ni~l. ~tematively~· the Stirface may .be formed from gold plated. · 

. . 
. . nickel. As :a resuli. contact 62 is securely· electrically coupled to shell 58 to 

.. ·~ . . 

. p~vide" relhmle electtical eonnectiop. Contact 62. clCfuies ·= interior passage . ' . .· 
S ce.trtrally·exiending.tbrough contact 62. and sheJFS8. ·. . . . 

· , . . ContaCt 6~ furthei includes a plilrality of ~ or l~ves 84. · 
Leave! .84 integrally" extend froiri mi eiid ·of .eontaet 62° mto ~ intenor of sheli 

, .. . 58. Lea\res 84 are·~ecf towards.an: ixial center Hne of contact'62~ Leaves .84 . . ·, . 

. : ·.: are preferably f<>:rin~.~- ·a resilient materlal·lmring a memory:such that upon 
10 . . insertion of needl~ ·26. into the passage cfufin:ed. by oo~iact 62. · leaves 84 grasp 

. .· . . : . . n~e 26 _to ~ly ~enter needl~_26. and_ to _insure a reiiabie.~~cal_~~ection . 
·· . · .. or continuify' of contact between _Deectte 26 and contact ·62. without .the need for 
· ·: · solcterlng ~e 2_6 .to recePmc;e ·.34. · :Thtis, leaves 84 ~low needle_ 26 to be 

. . . removed, ~~g grounding attac~ent 30 tp" be reused.. 
. · 15 · ·. .· . Furthermore, because the force used.to i~ mid remove needle 

. . 26 frQ~ contaci :6l .of ~le· 34 ··is distributed .to· ~~h of the plui'ality of. 

••• '.° .'. lea'1es, contact ·62· is leSs ·likely to }?~ d~ged upo~ ··repeated .~on and 
~ov~ of iieedle 26 uit~ an~ out. c;>f -~le 34. Be~ ~~e· 26 is 
~d concentrically tbrO~sh c~taet 62.and shell 58, leaves 84 or contact .62 

20 · . and needle 26 ~-~ 1~ Jikel~ ~ ~e' ~ed -~ID:· i~ or misaii~d 
insertion of ~e 26; ~s a result, grounding atta~eni 30 may be. iemoVed 

. from :di~eil~ 12 while .dispenser ·12 iS being filled ·o~ when dispens~g ~P 16 
.is ~g rep~ s0 th8t dacbment ·30 may be reused.- ·.shell 58 and ~ntact ~62. . . . 

. . . 
prefer&bly c~~prise pin receptaCles conventioilally. used ~-- cilcuit boards and 
~lied .b); :Mill-M~ ~t· .Corpomuon, :P.O. Box· 300, 190 P~~ · : 2S 

: Hollow._·Road, oYster ·B~y,.New.York ll771~030Q. ,· :: · . .· ·. · . · . . . . . . . . . . . 

I .• • 

. · : · .. · .. '.··_· .. AS~ sho~ by"Fio·. 3;mounting in~~-3~ ~s preferably an . 

. . . . ·-el9111atect sleeve ~8 .• an·inner·di~etei co~~ for ~ent ~ b~I · . 
. · : · .· . · . i4 of disP~er 12 °csh~ in Fio: i")~ :~ieeve 8~ hiui-an "inner ·diaineter simi for . . . . ·. . . ~ . . . . . . . . . : :" . . . : ·. . 
.. . . . 

. . 
.. . .. · 

. · .... : . . . 
... · 

' :;, .. _;· . 
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at p8rtially surrounding barrel 14 of dispenser 12. Preferably, the inner diameter . . . . 
of sleeve 88 is sized in close tolerance· with an outer diameter of bariel 14 so 

that sl~e 88 remains in place ~din contact.with bafreI 14 unles5 fo~ly 
removed. In the preferred em~diment. sleeve 88 is C-shaped so that sleeve 88 

. . . . 
S · may be temporarily expanded for temoval of sleeve 88 and grounding.attachment 

30 from dispenser 12. In. addition, .because sleeve. 88 is C~shaped, s_leeve 88 · · 

allows the operator. to visually inspect barrel 14 to detect ·the amount of epoxy . . 
remaining within bariel 14 of dispenser 12. ·Sleeve ~8 is preferably·formed ~m 

a highly electrically conductive material which is resilient and has a sl:iape 

10 memory such as .-mg staµiless steel. When grounding attachment 30 is usCd : . . . . . 
.. · · in conjunction with Siove 40, Wtj$1· strap 42 and conductor : 44 (manual . ". . . 

.dispensing), sleeve 88 preferably has a~ area sized .. and ·~nfigiired for 

graSping by aii operator's hand within glove 40. Alternatively, when grounding 

~ent ~O i~ ~ in conjuncti~n .with an ~utomat~ ~pensing ~~~? 
· 1 S sleeve 88 may additionally· include an electrical connection tab ·92 as ~own in· 

FIG. 3~ Tab 92 futegrally .projects outward and aWay from sleeve 88 and permi:ts 

~unding conductor (not shown) to be ~ly attached to grolDld4tg ·attaclunent 

.. · -.· . 30. As.~ ~ appreciated, .various mechanisms may be used to electric~ly · 

ground~ attachment 30. 

20 · . : . · . FIGS. ~ and 6 mµstnite an alternate embod:fment (gro'iinding . · 

attachm~t 130) of gromding ~~t 3o shown in FIGS. 2-4 .. FIG • . s i~ an .. 

. : · · ~nlqed ·frasmentary exploded pel'Spective view of needle 26 of disj>enser 12 · 

. p~aliy ~g through and eleetrically coupied to grounding attacmnent ~30.'_ 
... FiG. 6 is ·a cross-seCtionat.· view of nCeclle 26 inserted .through and e~ectrically . 

: · · 25. : . . ~~to rec-le 134 •. F~r ·~of illustration,' b· eiCD:lents·of FIOS. · '. ·" 
• . : . '. s ·an<t .6· Which &re the same u those elements of FI~S. ·2-4 are .numb~· " . 

. . .. ' ..... . ;· .·, Sinii!Bdy. . . . . ~- . : . :: 
. . . . . As best shown by FIG~ S, recepmcie 34 is replaced ~th~~~. · 

.. · "" · 1~4· and co~~tiv~ arin _38 is -~laced 'with conductive arm 138." Conductive 

... · •' .. •. 

..;:. 

.... . . 
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arm· 13s ·is similar to conductive ·33 ·~cept that r~le m0unt 52 is replaced . . . . 

·with :Itceptacle mount 152. Similar to receptacle ·mount 52, ~ceptacle mount 

· -152--e~ inward towards an axial center Une ofne~l~ 26anddi~12~ 
However, as shown by FIG. S, receptacle mollnt 1S2:is in~grally formed as part_ 

5 .·. of receptEicl~ 13_4. Al~vely, tbe·clip.o~recepmcle 134 may be mounted to . 

co~uctive. arm 138. Receptacle: mount 152 direCtty contacts needle 26 of 

d_isj,enser ·12. 

.10· 

Re~le l_J4 generally· comprises a·cli~ contiiured for·holding 

needle 26~ II?. the ij.lusttated em~odiment, the clip" of °receptacle 134 is formed . .. . . . . . . . 

. by ~g ail inv~ U':'shaped in~sion·or s~ot 194 to __ ~e a~ 196. Slot 

194 receives needle 26 of dispenser· 12~ Ho~. slot· 194 is preferably Sued 

so as·to have a-width on either"side ~ffiilger l~ les~ than an outer 'diameter of ·. 
. . . . . ·. . . . . 

needle 26 .. Slot 194 is preferably formed"by ·an electri".~ cutting process known 

. . ~ ED~ .. Fing~ 196 is preferably fo~d .from a··bighly electrically conduCtive 

. 1 S : ·r~_silient ni~. · Fhtg~t f96 is· pref~bly formed frO!ll the ~e Uiaterial as 
. . . . 
. .band SO of c<Snductive arm 138. 

. . 

. As best shown by FIG. 6~ because the ~dth C?f_slot 194 on _either.· 

. side of fi~ger 196 is si~d snlaller than the outer diameter of needie 26. msemon 

· of.ne~dle 26 tfu.ough ~ot 194 teinpo~ly deftectS fing~ 1~6-sfde~ys s~ ~at 
. . 

. 20 · .. fi~ger 196 pi~ots. i~ .or ·right lfei,~ding up0n :how need~e .26 .is inserted. 

:Becmise·ihi8er 196 is"resmmrt, thtger.196 applies a force.againStthe side surface . . . . . . . .· . 

: of ne!=dle 2~ to Jm'Ssure or"_clamp ·needle 26 agahist receptac1e·mchu~t·1s2 .. 

·. · Coiis~ly,.the clip.formed~ ~lot 194 and fmg~ i96 ~Jy.hoidS needle 

. 26 in"place ·and msure~ .a reliable -~d consfst~t-~i~cal co~edi~n· between . 

. _.-.-~ ·.· · -~e.-l6 :and recepta~le 134 -~r'-gro\inding. -~~t 'llO. :As ~ be. 

· ... 
· · . _aj,prec~~ied, ~e :c~p formeci" by'·~~l~ 34, 134 :may .. have. a _variety of 

. :· ~-~nti~ons and desi~· f~r 'establishing a··~liabie, ~·~o~ 
. . el~cal ~~C?Il ·b~ needle. 26 .. 8¢ gromd:ing "attaehment ·30," 130 and 

. . : . . 

·. ·.·· 
: ··:· for. ~~c~ n~dl~ 26. ~ p~.· · :. :. . . .. . . . .. 

.... ~- .... · .:· . . · 

... . : .· . 

. . . . · .... 
. . . . . : .. . . . . 

~ ~ •• : : • • :·. • • i •• • • 

·: . . . . .. . . · .. 

..... 

. . 
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In conclusion, grounding system 10 provides a reliabl~ continuoiis 
electrical p&th or circuit from needle 26 of cliSpenser 12 ~ugh grounding 

attachment .30, 130 and _ground connection 32 .to AC gi:ound. ·-This electrical 
pathway has a maximum resist8nce in series of about 1.0 x 1011 ohms. B~~ 
the overall I'e'.sistance in series of the electrical p~tbway formed by· gro~g · · 
system I~ is within the diSsipatjve range, grounding system 1 O effectively drains · 
static charge ~ minimizes or ~liminates. volmges existing at needle 26 .. 
Preferably;· grouilding·systeni· 1o"reduces voltages at need!~ 26 .. to levels _below 

. . . 
all~wable '_'Oltage levels based upml ~e sensitivity of the magnetic. head to . : 

I 0 __ voltage. · · It _has been found that tlie above disclosed grounding system. may 

reduce voltages to a maximum of about three volts. As~ result, ·grolinding 
system I 0 prevents damage to the magnetic head during assembly cauSed by . . . . 

eleetroSqLtlc ~es from needle 26 of dispenser 12. ·At.the same ~e, 
g?oun~ system iO does not interfere with the opei°ator's use of dispenser.12 

: 15 and is extremely ergonomic. In addition, gro~ system Io dees not , 
con~ eomponents of the disc drive asembly bein.8 assembled and permits . . . . 

. ·easY. determination of the amount of fluids within diSpenser 12. . As can be . . . -
..... apprec~~- '~undini. - 10 may be_ easily ~ed- to. vario~ .o~ ·.· 
.i~~ used during assembly of disc _.drive c~mponents which 8re ~ · 

20 eJCctrical contact with the magnetic hCad. 
AltboUgh the present invention has ·been described with reference 

· ... ·· ·~ p~ ·embodiments, ~kers Skilied_in.tbe art will reco~ that. c~g~s 
may be made in form and detail ~thout departing from the sp~ aild scope of 

. . the inVentioii. . . 

. . ·· . 

. . . . 

. ==· . ... · 

: .· 
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'11HAT IS CLAIMED IS: .. 
. : 1. . . . In a device for. ~bling. ~ disc drive assembly, wherein the 

. deVice is separated~~ ground by a ·su~tive.l'esisiance and wherei~ the 

device bas a suriace•which -is placed ·in contact ~th a··surfacC of.the membly 
. . . . . . 

· · S . _: in electrical contaci with . a magnetic head of the assembly, ·an improvement 
. . ·. . . . . 

com~ing: . 

10 . . . 

. ·. ·2. 

c0nductive me~ ele~~y co~ Foximate. to the sUrface 

· of the device for ·~undin~ the device to prevent ~e 

. to the magnetic head ca~ by static _discharge from the· 

· device. 

~ hnp-oved device of chrlm "l whereiri the 4evice is a syringe . 

15 

having a needie placed in.electrical contact with the surface·ofthe assembly in: 
. . . . . . . . . . . 

electric8.l · co~t With a· inagnetic head . of the asseinbly · .~d wherein the 

conductive means ~llides: . · 

-3. 

. .. · an electrically co~D:Cdve. · ~~~e ~g ind electrically 

~to the needle; and · · ·. · . 
. . . 

. electrically conductive means electrically· comieeted between the . . . 

. · ·. · ~ond~Ve ·receptacle and grounci 

_:The improved device of claim 2 ·wh~ ~ re.cle includes; · 

am electri~ly conductiVe -~be through which ·the ~e iS. . . . . . . 

inserted. · 
. ·. . . 

.4, .·.· ... The. improved ·C!eviee o,f claim 3 wherem the receptacle ~ 
. • . ·. . ..· .· . . . . . 

. · includes:· . . : 

. . . . . . . 

_: . ·. . . at least .. one .·electrically ~ductive . prong caupled . -~ the 

. . : · ... · electrically. conducti~~. tu~ ~.th~ tube, wherein the 2S .. 

. . . . . ~g is ~emtiently "bi~ iiito ~~~ with th~ ne~e: . . . 

. . · ::5. ·· . .- · · ·~· ~Ved device ~f ~1~ i whe~eht"tbe ~e ~ludes: : · . 
. . .. : . . ·. . . . .... . . . . :. ·.a cJip .. ~gutCd·_"i~r holmn~ tJi~.~e~ .. . .· . 

. .·: ~~ ·:_;_ ·: ·_. · ... : ... : . :Jb~ -~ d~ee of c~ 4. wh~ ~ell~ comprise~: = 

.: ~ ··. ·. -. · ...... ; _;':·,:·_";.: .:: ··. . 

,,., .. · ·:· :- .. 
. . .. 

. . . . . 
. . . · · ... 

~: 

.. 
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a body defining an opening for receiving ~ needle; and 
a, finger. projecting from. the body into the aperture •. wherein the 

finger clamps the needle against the body. 
7. The_ hnproved d~ice of clallii 2 whereln ~e di~ includes 

s . a tube having a narrowing end throUgh which the needle projects and wherem 
~e electric8lly Conductive means includes: 

. . . . an electrically conductive ~ounting member configured for ·. · 
· attachment to the tube; and 

. . 
an electrically conductive arm extending from .the mounting 

10 member to the receptacle. 
.. 8 .. The impro~ device of claim 7 wherein: the electrically · . . 

conductive mounting member includes: 

~. ele~c81Jy c~uctive sleeve configUred for at· least partwly 
surrounding the dispenser· tube. · 

IS 9. . The· imProved .. device of· claim 8 wherem th~ electrically . . . . . . . 
cond~tive slet'.W is substantially C-shaped for partially encircling the dispenser · · 
·tube. ' 

10. · The impioved device of claim 7 wherein· the· electriCally 
con~uCtive arm comprues: 

. . 20. ·_a rigid band fixedly coupled to the mounting member and the · 
~le. 

· 11. A flliid dispensing system for dispensing fluids onto· a disc. drive 
· sui'face in eJec1ricaI contact with a niagnerlc head, the sy~ coinpri~: ·· ·. . . . . . . 

. · · .. · ~ dispenser ·having .a ·cOnctuctive surface d~ an opening 
25. : : . . through. whi~h fluids are dispensed onto- the. dise driv~ 

~· : . . . . . 

· _sutface; and · · ·. : 

gi:ouilding means electrically corinected to ·the. cond~ve· Surface 
for ~ectrically grounding 'the .·~nd~~e ~- 1o 
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prevent damage . to the magnetic -~ad c~ed by static 

discharge from the conduCtive. ~. 

ne.systenl: of chrlm l:o wherein the ~~er compriSes a syringe . 

· having. a cofutuctlve needle through which.fluidS are dispensm Onto the smface. 

13.·· .· 'fhe syStem of ciaiin ll wherein th~·grounding means includes: 
. . . .· . 

· an.· electrically concl~dve .. reCepiacle engaging the ~onductive · .· 

:··. ~;~d 

· electrlcally ·cmiductive ·means. electriCally comi~ between the . · · . 
. . .· .. . . . . . 

: conductiw reCeptac:le.· ind gfomid. · · · · . · 

· 10 14. The sy~ of claim 13 wherein tb:e"electri~ly conductive mean5 
. . 

. . inc)qdes: . 
. . 

·mi ·electrically ~d:ucttve mountmg m~~· coiifigured. far 

. . . . ~~t to ·an ~pper ~()D ~f the dispenser;-~ 
.. ·: · ··. an· el~y :cmid~ctive. ami · eXtenciing· .from ·:the Di~g 

15 · · _m~berto~~e> ., : .. ··. . 
' 

. 15 .... · .. ~-~-_of claim 14 wherein the el~cany .co~ve ~ 
. .. . . . . . 

. includeS: 
.. • . 

. : . . . 

. . · ··an· electrically· con4ucti\le rigid band fixedly c"oupled to the 
. . . . . . . . . 

. mounthig member and the receptacle. · · 

·. . . 20 .··-i6~ · : · ·· 1n·~ ~-ha~·~ condu~ve ·surf~ .detiniiig ~ 0peiiliig 

. = • · · ··. · · . · : · · · • ~ whlclt fiui~ ~ ctmP~ o~to a diSc dri~e ·~e hi ~Iectdca1 contact . 

. : . · · .. · ." ·:~th--a·_~c:head,.an ·fr$.ov~eni ~prising:· .. : · '· :.. . . . .. 

. . . · ··: . ·: · ··.. : · ~uctive means ~l~~caIJy ~nne~. to~~ c0nductive s~ 
. ".: '. _-·_. :·. · ." : . ·. ·_-_ .·· .of the dispenS~ for gro-:the cOnduetive ~-of · · 

·: .25" ... · ··.· · .. ·.··:_·,._>_.; .th~-~li~ io·~t·~~g~ to.th~-~gndic he&d. : ···-·.: · 

.. ·. · ··. · · ·. ·:- ·:.::<··· ... ·C&Used by sta~~ dis-e fro~ the:c(;nd~ve ~. . 

.:_.17. :. ..:·._· .-· · A cle"-vice for. gn)und~:~ needle ·or ~ di~, the devic~. . · 
.. · . ·. . . . . . ·.. .. .. . 

: . .... . .. . . . ~~prising: . .. .· -:: ·: . . . . 
. ·' . . 

·.·. 
' . ·.; .. · . 

\'. . . . ... 

. . 
. .. ·.·. ·:.· 

. . -~ . 

.. 
: ..... ...... . . . ~ . 

: • • •. ' • o:' . . 

·. .. . : . 
. . . ·. : . 

. , .. ... 
·. . 
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aii electrically conductive receptacle engaging and e1ecbiaµ1y 

·connected to ·the needle;• and · 

.I 

s 

.electrical C?ODductive .· m~ electri~ly CO~ected ~ the 

conductive receptacle for · electriCally . groundirig · the · · .. 

receptacle. 

.10 · .. 

18 .. · The deviee of claim 17 wherein the receptacle includes:. 
. . 

· an·· electrically conductive tube through which the needle · is 
:----...a. 
u~u:;u •. 

. · The device of claim 18 wherein the :receptacle further includes: . 
. . 

at least ·one · ~lectrically cond~ve . prong . coupled to .. · the 
electrically conductive· tube within the tube, whereiD· tl!-e ·. 

· prong is resiliently b~d into c0ntact \Yith the needl~. 

20. ·The device of c~ 17 wherein the receptacle •includes a· clip 

. · configmed f9r ~olding the needle: 

15 , 21. The device.of claim 20:wherem.~e clip.includes: 
. .. . 

a body ~~g an o~g for~~ the needle; _and 

a finger projecting from the body into the opening, wherein the 

·finger clamps the neectle. against· the body. · · 
. . . 

22~ . . The device of claim 21 wherein the dispenSer cpmprises a tube 

20 having a· ·narroWing end through Which: the n~dle ~jects and wh~ ~- ' 

·2s 

·electricBl conduCtive means includes: 

. . ·23 •.. 

.m electrically condu~i've ~o~ting m:emhei: configilred. fer 
· attachment to the tubC; and 

. . 

an· electricaily · C?OJlductive inn ~g from the. moun~g 

member ~ the receptacle. 

The device: .of claim 22 wherein the el~cally ·conductive· . 
.. 

. . ·niomting member includes:. 

... 

. . . . .. ·an ~Jeetrically condUctive sleeve configtired for. at least ~ly : . . .. : : 
. . . . . . . 

. : · · .· ·.-····:· · .·.: _."· · ... : ~unding the dlspeDser ~~· · . 
• • '=' . .----''----'-"--'-------'-.... .' 

·. · ..... ·. 



':". 

W096/3"'3 

. '· 

-20~ 
. . 

111111111111111111111111111111 
* C L M S * 

PCl'JUS96/06854 

THIS SHEET HAS BEEN 
REPLACED 

· .24. · The ~ of c1&:im ~~ w~in the·eiec_triCally conductive_ sleeve 

. iS mbstantially C-sbap~ for partially· ~ling the dispenser tube.. · · 

· . . ... : .. 25._ · : .. · . · : . Jbe· device of cl~ 22 wberein 'the eiectri_cal _-c0n~uctive means 

further inclUdes: 

. "10 

.· .. := .. ·.an .eiec1rlcally co~uct1ve glove._.fo~ bein,g· placed. in ·el~ctrical. · 

· . . _contact with :the inountmg'mem~,· wherein th~ glove is 

· =. . ·electrically·~ tQ ~uild~ . . . 

. 26. The device of claiID: 25 ·wherein the electrical con~~i'~e mearis 
. . 

further 'inCludes: · · 

. . .· an electrically ~ductiye wrist -~. for being worn by an· 
• • = • • • 

· .·~or adjacent _tis5ue of the operat<>r, wberein the wrist · 

. ~ap :.i~ electrl~ly ~ to ·the glove through :the. 
oPelator's ti~ ·and. : 

. . . . . 

: · . an electri~ ·coDduetor ~ fron1 the·~-~ to ground. 

.. 15 ... 27 .. ... A Sfs.tem for appl~g t1Ui4& onto "a siu;tac~d~ eieCtrical cmitact 

· · . · · . . · ·a sYrlnge' bavin$ a tub~ through ·~hich ~ui~ ~· dbPensed o~to the 

·.surface and a barrel for ~eing ~ed by an operator;. 

'.· an c;ie~call~ .eoiiduCti~e ·attachinent co~pled to··tlie·di~, ·the · 
.... 20· . . . attBcbmen~ ~uding: 

.... 

. •,': 

25' : .. 

. . . . .·· ... 

; .. . . . 
. . . : . :···:.·· 

: " · · an ele~~iit~ · ~~ve recei>tacle ·. ~ghig .. and · 

. el~y ~9111'.1~ to the-~; ' .· ·: ... · 

· ·. an· eiectricaJly coil4uctive -mO~g ~~b~ confiPred · 
.. ".. ·:" : . " .. "rc>r'attachment to the ~ of~-~ imd 

. . . · ·-~ '.el~ciii"·~nd~ "~-·fro~ ·thC iriollnting 
.. .. . . . 

" :_ . · ". member to the,~le; $tel .. · 

" · :~ electrie&µy co~~ve glo~ for b~ ~-by ,the-o~r . ·" · · 

: . ._ -.·, . :._ _; -~ for_electriCally·~~ the el-aliy ·cmi~ve · 
. : ·. ·. . . 

. ··. · .. 
..... . ··.: 

. :~ 

... ·. 

., 



,;, ·. 

: 

. . . 

I lllllll llllll lllll lllll IJ 1111 
* C L M S * 

. WO '613G"3 .· ~ros~· 

THIS SHEET HAS BEEN 
REPL~CED · · 

28. 

. .. ·s 

-21- . 

mounting member, wherein :the electrically conduCtive 
glove is groUnded. . . 

The system of claim 25 :further ~eluding: 

·. · . ·an etectricidty grounded ~-strap electri~y connected to _the 

electrically conductive glove. 
· · · 29. . The system ·of clam 26 w~ the electrically ~oriductive · 

.·· 10 

· . · a~ the electrically conductive giove and the electrically grourided wrist 

· strap have a maxim~ total resista'nce in series of abo\it 1.0 x 1011 o~. 
30. The sYstem of claim· 25 wherein th~ electrically conductive 

: mOunting m~ber includes: 

3.1 .•.. 

. an electrically conductive sleev~ con.figured for at least partially 

surrounding the barrel of the dispenser.· . . .. 

· A method for electri~ly grounding a hand-~1~ ~ent usect_ . 
, . for assembling a disc·cirive assembly, wherein ·the hand~held instrunie#i has. a · · 

15 · · smface ~hich is.positloned in electric~ contaet.withamagnetic head ~fthe_ disc.· 

,. ~ve assmnbly~ ·the ·method. comprising: . : . 
. . . 

~<?unting an el~cally conductive attaChmem' in electrical 

. contact with the _surface of .the ~ent: po~ti~ned "in 

· e~cal ~o~tact with ·th~ ~etfo hC'.ad~ w~in the 

20 · ~ti~ configure4 for being grasped by tlte li8nd of· 

an operator; . · · 
' .. 

: ~g ~ ~lecmcally coDductive glove '<>Ver. the hand; : · · 
. . . . . 

. wearing an· electrically conductive wrist strap, wherein the Wrist 

. . · · .. q is in c0ntact With dte skm of" the op.· and is 
. . . 

·25 :. electrically grounded; and · · 
·.· : graspfng ~ electrlcBily conduc_tive m:tachment : with the . · 

. . . . . . . . . . . 

el~ally conduCtive glove ~~ . the iilStruin~t .is · · .. · . ·: ·. 
positioned in electncal contact with the :ma8netlc ~~- .. . . . . . . . . 

·· .. 

. ·. 

.. ' . . ·· .. 
.. . . . . .. . . . . 
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