2 beam The |oad beamis attached, preferably by |aser welding, to the
ginbal. Lastly, the ginbal is preferably glued to the slider of the
magneti ¢ head. by fluid epoxy or other conventional adhesive ‘material s
Typical ly,- thefluid, such as glue or fluid epoxy, appl i.ed- to. surfaces “of
the 'slider artowes9e nbal is di spensed onto the surface froRCGHRPERi g
syri'nge which is positioned and controlled either manually or by an

aut omat ed process. | BM TDB vol . 37, no. 2A, Feb. 1994, entitled
"Hand -t ool s grounding for manufacturing sensitive parts assenblies"

di scloses a-kit for fitting to an existing small hand tool such as a
commerci-al screwdriver with a plastic handle, the Kit conpr|5|ng a ’

-1~
o ELECTRICAL GROUNDING SYSTEM FOR INSTRUMENTS
e T USED IN ASSEMBLING DISC DRIVES L
. The present mventxon relates to devrces and msm:ments for use - |
© 3 in assemblmg a dlsc drive assembly and its sub-assemblres In particular, the _
o - present mventton relates to an electrical groundmg device electncally coupled to"'
- a drspenser for dispensing ﬂutds such as glue and epoxy, upon a surface of the .
disc drive assembly which is in electncal contact with a magnettc head of the
" assembly. .
10 - The magnetic head stores and retrieves mformatmn ona magneuc _
o dtsc Several types of magnetic heads are currently in use, inchiding metal-in- .'_.
gm(NﬂG)hwdgﬂunﬁhnCﬂﬁlwmkzmdnmgmmrﬂmmveOMR)hﬂds ‘Due
to the continual drive to increase storage density in magnetic disc drive umts,
__.nmguMchaﬂshwebammwnwnmmngyammmxdamiﬁmmuw: _
15 . L - Typically, a magnetic head consists of a slider and 2 transducer, ..
: The slrder cames the transducer and flies over the surface of the magnenc disc |
" as the disc rotates The transducer reads and/or writes to the magnetrc disc.
- .Electnc signals are provxded to and received from the transducer via conductors '
which are typically twisted wires. A glue, such as fluid epoxy, attaches wrres
.20 . ortacks the wires to ‘bonding pads end sides of the slider. -This taektng prooess, :
o 'otherwnse known as conformal coating, acmally coats the wire where the wu'e is
. attached to the slider. As a result, the conformal coating process prevents the " . |
”wuesﬁohlbmngpunalkxmcandakm;nowcwlhevnmsfhxnconomon _
o ' Theshderofthemagnetxcheadrssupportedabovethemagnenc :
" 25" disc oS pat of a head/gimbal assembly. As described in Hagen US. Paterit
. ... 5,007,239, hetein incorporated by reference, the head-gimbal assembly typically -
S mcludesatleastonesupportarm, aloadbeam,agrmbalandthemagnetrchead -
e Idtscussed above, The support arm is attached to the load bea.m by a well-known
- ".rechmquereferredtoasswagmgorball staking. Theloadarmcarnestheload' o

" . This Sheet Has Been Reilac




nunber of fingers extending froma central aperture through which the end

of the tool is inserted. The fingers are stuck to the handl e of the tool

and conprise electrostatic. discharge.-material for preventing static

bui I d-up at..the end of the’tgol. " FR A- 2646491 .di scl oses a suction
tube for graspsgsssed transporting semiconductor -devices hadmuseanesss
conductive insert for maki.ng an el ectrical connection -between the end of
the tool ~contacting the sem conductor devices and d jarbenfihre . body of
the tool, such as to conduct away fromthe tool end eT*ﬂctS}ﬁ'ﬁfdMS:BEEﬁrge C
Nei t her of these di-scl osures are concerned ' w th a dijspensBEFEAGEi spensi ng
fluid to-surfaces of a di sk drive assenmbly. 'Such di spensers—reguert-ky
suffer froma problem- of ‘€l ectrostatic charge build-up at the surface of
t he dispenser close to the di sk. drlve assgnbly SUNNARY OF THE INVENTION

'beam The load beam is atbachcd, preferably by laser weldmg, to the gimbal.
~ Lastly, the gimbal is preferably glued to the slider of the magnetic head by fluid
' epoxy or other conventional adhesive materials. Typlcally, the fluid, such as _
oo glue or finid epoxy, apphed to surfaces of the slider and the gtmbal is dispensed '
5 . onto the surface from a dlspensmg syringe ‘which is pos1ttoned and controlled
' either manually or by an automated process. _ _ -
W .
_ The present mvenuon isan electncal groundmg system for dewces
-or mstruments used for assemblmg portlons of a disc dnve assembly which are
10". electrical contact wnthamagnetlcheadoftheassembly Theptesent- :
. mventxon mcludes conductive means electrically connected proxlmate toa
surface of a"device whtch is placed in contact with the surface of the assembly
_ m electncal contact thh the magnetlc head of the assembly The conductive
_ meens are electncally grounded to drain statlc charge build-up from the device
. 15_ topreventdamagetothemagneucheadcausedbystaucdlschargeﬁ-omthe '
© - deviee. : - o .
' - The groundmg system 1llustrated is for use witha dxspenser having
- .an opemng through wluch ﬂmds, such as coatmgs, glue and epoxy, are dispensed
. onto the surface of the disc drive assembly or its sub—assembhes .The 1llustrmd )
20 2 groundmg system mcludes an electncally conductive receptacle electncally B
connecned adjacent to the opemng of the dlspenser for electncally groundmg the
' surfiice of the dxspenser ‘most hkely o come into eleclncal contact with the
magnetxc ‘head of the assembly The electncally conducuve receptacle is

_.grouudedtodrmnstatxcchargebuxld-upfromthedxspenser L ' . .
L FlGlisaperspecuvevxewofanelectncalgromdmgsystem I .

- mcludmg a groundmg attachmem coupled to a dlspenser o
Lo FIG 2 isan enlarged fragmentary exploded view of the dxspenser
o andthegroundmgattachmentofFIG 1. - ' '

| This Sheet Has Been Re
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It is an object of the present invention to provide an assenbly for
coupling to a dispenser for preventing the build-up of electrostatic

char ge.

is provided a 'surface for assembling a disc drive assenbly,

In accordance with a first aspect of the invention, there . .-
wherein the -

syri.nge 'i-s sepWeA68es$ r om ground by a supradl ssipative resi ' SPCREIP6A6RS4

wherein-the syringe has a needle which is placed in electrical contact

wth a surface of the assenbly in electrical contact with a magnetic

of the assenbly,:

2A

connectéd to the

4

characterised by:

head

an el ectrically conductive receptacle engagi ng and electrlcally

10

20

. receptacle

3-

FIG. 3 is an exploded perspecnve view of the groundmg
attaehmeht of FIG. 1.

embodlment of the groundmg attachment and the receptacle
FIG. 6is a cross-seenonal view of the grounding attaehment and

the receptacle of FIG. 5 with the dlspenser partlally disposed wnthm the

D DESCRIPTION OF PREFERRED EMBODIMENTS -

FIG. 4 is a cross-sectional view of a receptacle of the groundmg |
. -attachment with the chspenser partially dlsposed within the receptacle. .
FIG. 5 is an enlarged fragmentary exploded v1ew ‘of an altemate .

. FIG. 1 illustrates a device or instrument for use in asselnhling a’ .

' dlsc drive assembly or its sub-assembhes In particular, FIG. 1 illustrates’ an

electrical grounding system 10 eleetncally coupled to dispenser 12. D:spenser, :

Lo 112 is an example of an mstmment used for: assemblmg a disc dnve assembly.
15
" coatings, such as fluid epoxy, to surfaces of the magnetic head, including the
slider and the transducer, and the gimbal (not shown) to attach the slider to the', '
" gimbal and to apply 2 conformal coating over wires coupled to the transdueer L
. and the shder of the magnetle head. ’l‘he oonformal eoatmg provxdes the wxre_
~with strain release and prevents the wires from bemg pulled loose The .

In partxeular, dxsper 12 meters and dlspenses exact amounts of glue or

__.'eonformal coating applied to the wires also prevents corrosion of the wires.
' -.ffDlspenser 12 preferably compnses a synnge supphed by EFD Incorporated,'-. ) |
' -977 Watérman Avenue, East Providence, Rhode Island 02914 SRR
o ' Dispenser 12 generally includes barrel 14, dispensing tip l6 and'__ N
.' "pxston ig, Because dispenser 12 is used for assblmg disc drives or their sub- - |
o .assembheS, each component of dxspenser 12 is preferably non-magnenc and Lo

" contaminant free (.. excludmg such elemems as carbon and sxhcone) Barrel. ,

.14 is generally cylindrical or tubuler in shape and inclides a first open end 20

- "and a seeond narrowmgendzz opposzte the ﬁrstend Barrel 14 acts as a - B



needl e; and el ectrically conductive neans el ectrically connected
bet ween the conductive receptacle and ground, for grounding the syringe to
prevent damage to.the magnetic . head eaused by stati.c discharge fromthe
syringe. - _In a further aspect, the invention provides clai.ma nethod
for. electrlcq*6 gisoundi ng a hand- held syringe used for aspenugnngwa di‘sc
dri've assenbly, %ﬁermr1the syringe has a needle which'is placed in

el ectrical contact with a nagnetlc head of the disc drive assenbly, the
nmet hod conprising: =~ . -nounting .an electrically conductive attachment
on the syrlnge t he attachnent having an electrically conductive :
receptacle in electrical .contact. with the needl e and an electrlcally ]
conductive neans in. electrlcal contact. wi.th the conductive receptacle, the-

.4 o ' :
 reservoir and contains the fluid epoxy of dispenser 12. Barrel 14 is preferably
. --transparent to penmt amounts of fluid within barrel 14 to be visually detected.
- Barrel 14 may have vanous dxameters and may contam various amounts of fluid
- epoxy. In the example rllustrated in FIG. 1, barrel 14 and the remaining -
5 components of dtspenser 12 are- sized and conﬁgured for manual dtspensmg of
- epoxy from dispenser 12. As can be -appreciated, barrel 14 and dlspenser 12
have any one of various sizes when fluid epoxy is dispensed by an automated :
_ : .-process (not 1llustrated) Barrel 14'is. preferably formed from s1hcon free
o . .:polypropylene to prevent contamination of the disc dnve '
. ll) Coe f Dispensing tip 16 i is sealedly coupled to’ second narrowing end 2.
-+ of barrel 14 . Dispensing t1p 16 mcludes hub 24 and tube or needle 26. Hub 24 T
- .1s ﬁxedly secured about needle 26 and is conﬁgured for coupling to. second -,
narrowing end 22 of barrel 14 Preferably, hub 24 includes extenor threads for
R '-.threadably engagmg extenor ‘threads deﬁned by end 22 of hub 24. Asa result,
15 : dlspensmg np 16 may ‘be easrly replaced Alternatwely, hub 24 of drspensmg
- t1p 16 is mtegrally formed as part of barrel 14. ‘Hub 24 is preferably formed
" from a silicon free homopolymer polypropy]ene with an ultra-violet block
o .'addmve . The ultra-vrolet block additive is preferably colored to indicate a
.- diameter. of the opemng deﬁned by drspensmg ttp 16 through whxch fluid epoxy
.20"_'_rsdtspensed ) C SR : :
. _ o Needle 26isa tube havmg a hrghly controlled mner dtameter for
N dtspensmg exact amounts of glue or epoxy Needle 26 has an opemng 28 atone
- end thereof through whtch the fluid is dispensed. Although showri as having a -
S 'umform outer drameter and as havmg an opening at the dlstal end needle 26 . .
. '25 :tnﬂfmummmwdyhmwsanMﬂnmngouurdmnwuuamlmxommugthﬂmgha ,f
S - °s1dewall of the tube For eontammatton concerns, nwdle 26 is preferably formed '
; from 304 statnless steel-pass:vated Altemauvely, needle 26'may be formed of =
'j'anyomeofawanmyofmnﬂumnmnmmuumslﬁnpmqm&mofﬂnsmmﬂmmmaﬂw'
- term "conducttve, heremaﬁer refers to any matenal that has an eleclncal o




conductive neans having a configuration for being grasped by the hand of an

oper at or;

wearing an electrically conductive gl ove over the hand;

wear i ng

an eI-e.t:'tric.aII'y conductive wist strap, wherein the wist strap isin =~
with the skin of the operator and is el ectrlcally grounded:  and
grasping the eW@®6/696k| |y conductive neans with the electricd

when the needle is positioned in electrical contact wth the

cont act

gl ove
magnet i

¢ head.

for devices or

head of -

.10

15 :
S dispenser 12 is often brought into-very close or even physmal conteet with the - -
' surface upon which the epoxy is being depositeq'.. It has been discovered that
" because eomponen'ts' of dispenser 12 are electrically separated from grouna by
_ a supradlssxpauve resistance (i.c. a resistance greeter than about l 0 X 10” ohms),
. electrostauc charge builds up within the material of dlspenser 12 As 4 result,
the electrostatic charge at needle 26 isor may be dlscharged when needle 26 is - : o
' posmoned in close or physncal contact with a surface upon which epoxy 1s being :

i . 20

i nstrunments

deﬁne a hxghly controlled fluid conduit through which ﬂmd epoxy from thhm
barrel 14 is emitted out opening 28 by actuation of piston 18.

. _ Piston 18 is convennonally known and mcludes a bulb (not
- shown) for insertion into barrel 14. Actuation of piston 18 causes epoxy within
barr'elll4 to be dispensed out opening 28 of needle 26 onto a surface of the -

magnetic head or the gimbal. For illusiration purposes, FIG. 1 shows piston 18

tive "~

The present invention is an electrical grounding system
used for assenbling portions of a disc drive
assenbly which are in eléctrical contact with a magnetic head of the -
assenbly. The present invention includes conductive means electrlcally
connected ‘proximate to a surface of a device which is placed in
withthe surface of 'the assenbly. in el ect rideal

cont act
contact with the magnetlc_ .

. res:stance from zero ohms to about 1.0 x 10" ohms. Needle 26 and hib 24

as being manually acteated._ However, piston 18 may alternatively be - :

. automatieally operated by an automated process as is con'venﬁonally known.
-Furthermore, for more precise control of fluid dlspensmg, an alr operated
o -dlspensmg system, a_timed-pulse air operated dispensing system, or other '
eonventnonally known means may be used in place of piston 18 for forcmg fluid
-out needle 26 of dispenser 12.

: - Because dlspenser 12 applies. ﬂmd epoxy to. extremely small and
precise locations - or: surfaces of the magnetxc head -or glmbal ‘the. needle of

depos1ted Because the surfaces upon which the fluid epoxy are deposxted are .

-'elecmcany connected or coupled to the magnetic head, the electrostauc discharge
.- from needle 26 is also conducted to the magnetic head by dn-ect electrical’
‘conunmty or dielectric breakdown. It has been discovered that this electrostatic .
: :.dxsehargetothemagnencheadmayactuallycausedamagetoadvaneedmagneuc o
g heads whleh are extremely sensmve fo even extremely low voltages Asaresult, . :. o
.. based upon this dlscovery, groundmg system 10 is provnded for electncally _ o



the assenbly. The conductive neans are electrically grounded to drain
static charge build-up fromthe device to prevent danage to the nagnetic
head caused by static discharge fromthe device. --... . The grounding
systemillustrated is for use with a di spenser havi'ng an openi ng . through

whi ch: f | ui ds, w@tge,gsga@ ‘coat i ngs gl ue and epoxy,” are d| SPens perRRdcRsssIC -
surface ' 2B -of the disc

drive assenﬁl y or i ts sub- assenblies. The il I ust r at ed groundl ng system

groundmg nwdle 26 to ensure that needle 26 and the surface upon whtch epoxy
i being deposned are at an equal or near équal electncal potennal
. L Groundmg system 10 electncally grounds conducuve needle 26
. of dtspenser 12.and permits static charge to be dramed from needle 26.
" -5 Grounding system 10 tncludes groundmg attachment 30 :and grounding .
- - éonnection 32. Because groundmg system 10is used for groundmg mstruments C
. used in assembhng disc dnves or thexr sub-assembhes, each component of
~ grounding' system .10 is preferably non-magnetxc and contammant free (i.e.
o excludmg such elements as carbon and sﬂlcone) Groundmg attachment 30
10 mounts upon dlspenser 12 and generally mcludes receptacle 34 conductive
. mountmg member 36 and conducttve arm 38, Receptacle 34is made of a highly
o _electncally oonducuve material and recelves or holds needle 26 of dispenser 12.
Because needle 26 is preferably made of stainléss steel, whtch is electrically
. eonducttve, receptacle 34 is electncally eonnected ad_lacent to or proxunate a’ -
: 15 L surface of needle 26 most likely to come mto close or actual physwal contact'
w1th a surface ofthe magnettc head or gtmhal “This surface on dtspenser 12is ~ - o _. .o
the surface of needle 26 adjacent opemng 28 through which ﬂmd epoxy is- - - :
dlspensed Receptacle 34 is grounded through arm 38, mounting member 36and
_ _ ground connectton 32 Preferahly, receptacle 34is grounded fo an AC ground .
720 Asaresult receptacle 34 electrically ‘grounds the surface of dtspenser 12 most
AR likely to come tnto contact with the surface of the dlSC drive assembly that is
” electncally coupled to the scnstttve magnetic head. Consequently, receptacle 34
" -prevents damage to the magnenc head caused by electrostattc dtscharge from

; _needle26ofdtspenser 12, NER _ _ - o :_
y 25 ST Mountmgmember36 tsconﬁgtn-edforattaclnnentto barrel 14 of :
| G _-..-:dxspenser 12 andtsmadeofahtghly electncally conductive matenal Mounting .

. member 36 is preferably made - of resilient spring stamless steel. 'Mounting
: -member 36i is preferably conﬁgured for being releasably mounted to barrel 14
”,.so that groundmg attachment 30 may be removed from dtspenser 12 when barrel



includes an electrically conductlve receptacle el ectrically connected

adj acent to the opening of the di-spenser for-electrically groundi ng the
surface-df.the'dlspenser most likely to come into electrical contact with:
th magnetsi c head of 'the-assenbly. The electrically conducti ve . recegﬁggle is.
grounded- to (wei93esat i c charge bui I d-up fromthe di spenser.

DESCRI PTI.ON OF THE DRAW NGS: Fig. 1is a perspect I ve view of an

el ectrical grounding system.i hcl udi ng a groundi ng-attachment coupled to a

di spenser; . Fig. 2 is an enlarged fragrrent ary expl oded vi ew of

the di spenser and t he ) : groundi ng attachment of -

Fig. .1~ ' c .
. S a2

. l4is bemg refilled with fluid epoxy or when drspensmg tip- 161 1s being replaced
. Alternauvely, mounting - member 36 ‘may be fixedly secured to barrel 14.
o Mountrng mernber 36 is electrically grounded by ground connectron 32. As a
. nmuh,nmmnungrnmnhnimigmmmdsandchwmsstecmm@elnukLupfhxn o
5" barrel 14 of dispenser 12. As’ shown by FIG. 1, mounting member 36is - 3
_. 'preferably conﬁgured for being grasped by-an operator’s hand. Altemanvely, : N
- when a machine or other atomated process automatreally dlspenses fluid epoxy
_ | from drspenser 12, moummg member 36 may have any one of a vanety of
200 U IO Conducnve arm 38 extends from mounung member 36 10 ...
receptacle 34 and is made of a highly electrically conductive material.
Conductrve arm 38 is preferably made from sprmg stainless steel. Conductrve -
: . ‘arm 38 establrshes an electrical conductive’ path from receptacie 34 to mountmg
' member 36 and ultimately. to ground through ground. connection 32.
15 : Ground connection 32 electrically grounds grounding attachrnent
© .30 and includes conductive glove 40, wrist. strap 42 and electrical conductor 44 -
: Conductrve glove 40 isan electncally conductive glove sized for fitting’ upon an: _
_ : -'operator s hand. Preferably, glove 40 is made from a synthenc rubber possessing -
R .‘ ._ - conductive propérties such asNrtnhte supplred by. Ansell-Edmont lndustnal Inc., - e
: 20. : 1300 Walnut Street, Box 6000, Coshocton, Ohio 43812-6000. Glove 40 prevents : '_ '
L contaminating parncles and oils from the operator’s hand from being deposrted -
| upon components of the disc drive assembly. Because conducnve glove 40 i '
_ ~~ - madeof an electrically 'conductive material, glove 40 conducts stanc charge. _
L build-up from grouniling attachment 30 and needle 26 to tissue ofthe operator
) o 25 when glove 40 is placed in contact with attachment 30. Glove 40 conductsthe
+"" ... . static charge away from grounding attachmént 30 through the tissue of the <
s operator to wrist strap 42 which is electrically connected to ground. Asaresult,
_ ' glove 40is electrxcal]y grounded vra wrist strap 42. Alternatrvely glove 40 may.' '
" : 'be formed from a matenal such that electncal charges may be conducted across '." .



FIG 3 is an expl oded perspective view of the
FIG 4 is a

attachnent Wi.th

- 3-
groundi ng attachnment of FIG 1.
cross-sectional view of a receptacle of. the grounding _
t he di spenser . partially disposed wthin-the receptacle. -5
FIG 5 is an yppbasa@d fragmentary expl oded-view of an al terpéi;,gsmm
enbodi ment. of -t he:grounding attachnent and the receptacl-e. _
FIG 6:is a cross-sectional view of the groundi.ng attachrment and. . the = -

receptacle of FIG 5 W|th the di spenser partlally dlsposed within the

and along the surface of the glove 1tself s0 tlmt the glove may be dn-ectly
electncally grounded by any conventional groundlng connections. : S
Co " Wrist strap 42 preferably encircles the operator (] wnst and 1s. B
I electncally connected to. conducnve glove 40. Wnst strap 42 is formed from a
- 5. _-lnghly elecmcally conducuve matenal An example of such a wrist strap is
- disclosed in Mykkanen, U.S. Patent 4, 373 175. “Preferably, wrist strap 42 is a *
. metal stretch band or woven wrre band in dtrect eleetncal contact wrth the skin
of the. operator. As a result, an electncal pathway is formed from- glove 40
) through the tissue of the operator to. wrist strap 0. Wrist strap 42 i is electncally
10 - coupled to conduetor 44 Conductor 44 is electrically connected to AC ground. _
_ Forsafetyreasons,aZSOto 10megohmres13tor45 1smsertedmseneswrth -
S ._'conductor 44.. However, because the total resistance in series remains below 1.0 .. _
x 1M ohms, groundmg of electrostattc charge is not negated As a result,
: ' conducuve glove 40, wrist strap 42 and conductor 44 of grouud conneetlon 32 CuE
.15 .. _prov1de a reliable electnca] groundmg connection to groundtng attachment 30 . eooeEER
' _,and needle 26 ofdtspenser 12 durmg manual drspensxng of ﬂmd epoxy from - .
dtspenser 12. ' ' B :

| . ‘Overall, grounding attachment 30, conductwe glove 40, wriststrap .
o . , 42 and conductor 44 form an electrical pathway from needle 26 1o ground for
" 20 - draining s static charge The electrical pathway formed by groundmg attachment :
L __.“-30 glove ‘40, the ttssue of the- operator wrist 42 and ‘conductor 44 has a
g _maxrmum total resxstance in series of about 1.0 x 10" ohms ‘Preferably, the
. :'electncal pathway has ‘as low of an electncal resistance as posslble between

o .';needle26andground Becausetheelecktcalpathwayhasarwstancemsenes_' L,
B 25 ‘at leasththmthedxssrpattve ranige of resistance, groundmgsystem 10 effectively ' T
: .‘:drmnsstancchargeﬁomneedle26ofdlspenser 12 and limits the amount of S ’

o voltage exxstmg at the tip of needle 26. . In addition, groundmg system 10
N _provxdes a groundmg connectton that is rehable, ergononnc and contammant free



receptacle. 10 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI NENTS

FIG 1 illustrates a device or instrunment for-use in assenbling a

disc drive assenbly or its sub-assenblies. In particular, FIG 1~ :
illustrates an el ectrical grounding system 10 electrlcally Coupled to
di spenser 12. Woyme@s®r =~ . 12 is an exanpl e of an instrunREI/ARIGEE8SH
assenbling a disc drive assenbly. 15 In particular, dispenser 12 -neters .
and di spénses exact anounts: -of glue or coatings, such as fluid epoxy,
to surfaces of the nagnetlc head, including the - slider and the

transducer, and the ginbal (not shovvn) to attach the slider to the
gimbal and to apply a conformal coating over wires coupled to the

transducer and the slider of the magnetic head. .The conformal coating-
provi,des the wre 20 with strain rel easg-and prevents’ the wires from -

bei ng pulled | oose. The. conformal coating applied to the wires also
prevents corrosi on of the Wdiﬂussedabove,&luktnpnsmaﬁﬂtepmﬁdyhb#\;tomﬁcphyses a- :
syringe . supplied COr po 977 \\at vVen East

Provi dence, Rhodegégﬂf%g é€ grff{)yaﬁammatedprocessu @ X%r ally .-

i ncl udes barrel- 1gioveli4gnadswiig stiap 41260f gftiind Tonndetion G0 rixBy bBanﬁuede and
di spenser 12 is-used for assenblln I.sc .drives or their sub-
cipahs ied

assenbl i es, -each. condpeipMt may be; @F‘ml%lys“}ﬁ' &%W%Mﬁ@tqoc and
contami nant ' free g ﬁm‘ﬁymﬁﬁndrl ggl BRELS AscnT@ll) Wadied 15 hdnaih

Barr el . 14 is eneraf or tubular in shape and-inc udes a
first open -end 20member3ﬁaoﬂatuclymﬁﬂ Eanhmorngmfmgimss awomatically r st

end. -Barrel 14 ‘?‘Chﬁpe%iedaﬁ'om dispenser 12, grounding attachment 30 may simply comiprise
‘receptacle 34, whereby conductor 44 is directly clectrically connected to
* . receptacle 34 " As can now be appreciated, electrical g'rounding system 10 may . .
"10  have a vanety of designs and configurations for electrically groundmg and
o ‘draining static charge build-up from instruments, such as dispenser 12 having
- _.needle 26 used for assemblmg disc drives and thexr sub-assemblies. - -
' FIGS. 2-4 illustrate grounding attachment 30'in greater detail.
. .. FIG, 2 is an enlarged fragmentary exploded- view of groundmg attachment 30
- 15 - partially removed from,dxspenser 12. FIG. 3 is an exploded perspective view of
- grounding attichment 30 completely removed from dispenser 12. FIG. 4isa
. cross-eectional view of needle 26 partially inserted through receptacle 34. FIG.
.2 1llustrates receptacle 34 and conducnve arm 38 in greater detml As best
. shown by FIG. 2, conductive arm 38 includes band 50 and receptacte mount 52.°
20 - . Band 50.is made of a highly electrically conductive materiel and éxtends
| between mountmg member 36 and receptacle mount 52; Preferably, band 50 is -
o mtegrally formed ‘with mountlng member 36 and. receptacle mounit 52. Band 50
' extends mward from mounung member 36 towards an axial centet line of needle
S .'26 and d;spenser 12. As can be appreclated ‘band 50 and conductlve arm 38
25 .may altemauvely be fixedly mounted to mounting member 36 at a desnred angle =
. ' o with respect to mounting member 36. Band 50 is preferably forthed from a
i " rigid, yet resilient, material such as spring stainless steel.- Becaiise' band 50 is "
‘preferably formed' from ‘2 rigid, yet resilient conductive material, “band 50
. ) mamtams receptacle mount 52 and receptacle 34ata substannally fixed posmon



-4- reservoir and contains the fluid epoxy of dispenser
12. Barrel 14 is preferably transparent to permt anounts

of fluid within barrel 14 to be visually detected. . Barrel
14 may have various diameters and may contain various: anounts of- fluid -
epoxy. I n thewesssgbe il'lustrated in FIG 1, barrel 14 and p@uksiniai NY
5 conponents of- di spenser 12 are sized and conflgured f or - manual

di spensi ng of . ' epoxy from di spenser 12. As can -be

appreci ated, - barrel 14 and dlspenser 12

+1Q- - - : o : ’
relatrve to mounung member 36. Because band 50 maintains receptacle mount .
' .52 and receptacle 34 at a substanttally fixed posmon relative to- mountmg
L member 36, receptacle 34is reposmoned in substantial alignment with needle 26. .
: Asaresult,groundmgattachmentBOmaybemoreeamlymountedtodlspenser -
-5 --12 “In addition, because band 50 extends inward towards the axial center line '
5 .of needle 26 of dlspenser 12, conducttve arm 38 does not impair the vision of |
o the operator when' manually dlspensxng fluids from dlspenser 12. Because band
:_50 is rigid, yet resﬂxent, band 50 is durable as well.. Consequently, band 50
_ enables grounding attachment 30 to be repeatedly removed from dxspenser 12
- 10" when dispenser 12 is being refilled or when dtspensmg tip 16 is bemg replaced .
' and also pexmns groundmg attachment 32 to be remounted upon dispenser 12 for
nnwe Ahmnmnwhncomhuﬂweannnmycompnﬁnmyvmﬂknmwncomhmnng
' summnemmhasacmmmaweume - _ . |
o Receptacle mount 52 is preferablv formed by bendmg band 50 at o A
.. 15 e an angle towards the axial center hne of drspenser 12. Receptacle mount 52 is
Lo preferably formed from a highly electncally conductive miaterial (preferably the
| . same material asthat of band 50)anddefmesaperture 54, Aperture 54 has & .
) -center in ahgnment with the axial center line of needle 20 of dtspenser 12. -
L 'Apermre 54preferablyhasad1ametermzed forthereceptlonofreceptacle34' '
3 20 . through whlch needle 26 extends : : : ' o
. '. ‘As shown by FIGS. 2 and 4, receptacle 34 includes shell 58,
o capture washer 60 ‘and contact 62 (shown only in FIGt 4) Shell 58 is'a - -
' generally tubular shaped member made of a hxghly electncally conducttve :
,matenal such as a ‘brass alloy. “Shell 58 i is preferably tm plated 'Shell 58 has a | o .
25 -ﬁrst outer dtameter 66 whxch wxdens foa second outer dxameter 68 to form -
_ “SMmﬂmu‘ﬂ) (hmnchmmmm'GGtssmmiﬁm'bmngrexmmﬂ:muiememhng' e
- through speriure 54'of receptacic mount 2. Shell 58.of receptacle 34 is -
'preferably press ﬁt in receptacle mount 52 However, outer dtameter 68 is




( B

have any one of various sizes when f|UId epoxy I s diispensed by an aut onat ed
process (not illustrated). Barrel 14 is preferably formed fromsilicon free
pol ypropyltene to prevent contam nation of the disc dri ve.. -0 10

Di spensing tip.16 i5 sealedly coupled to second narrow'ng end 22 ’
of barrel "14. Wb sqmepesi ng t1p 16 includes hub 24 and tube or REEWSWEEM Hub

24 S flxedly secured about needle 26 and is configured for
coupling to second ' narrow ng end 22 of barrel 14.
Preferably, hub 24 i ncl udes exterior threads for . - .threadabl y.

engag| ng exterior threads defined by end 22 of hub 24. As a result,
15 di spensing ti p 16 may be easily replaced. Alternatively, hub 24 of

di spensing tip 16 is integrally formed as part of .barrel

14. Huh 24'is preferablyforrred ' . -11- froma silicon free

honopol yner pol ypropyl ene wi th an ultra-violet block - R
addi tive. ‘The ul tmeétﬂbb‘lwdlhfwlﬁlﬂdm@Pm@et%fmﬁémﬂmbﬁpmqi&“ﬁndl cate:
a - -‘:@Eﬁt the openi ng defi ned by ‘di spen5| ng tip 16

t hr ough vvh| ch fI Urleé ep OX:S&uansz 20 i s di spensed.

Needl e 26 is a tube. haV| ngChptbreng;hemﬁﬂttscﬂ cenventions} vashersoade 6fbhighly - -
glnzpens_l ng exact ?&!&é‘ﬁhs ﬁ E&%%PW%M?&Q%%(?&@% 28 at ._
Al t hough shows asdikasten®4. alnner dxameter 74 is mmmmmiosdmmomd as -
A er pat el ha RReE G O L Bt Pefhssa yasher 50508 FRRERER AP
si deval |- of the  tUbe profEbiG ForoRE FroR HRPIAGIGR foceiafs!iiR11 38 dnd WisBéag0ab! Y *
f or med from 304 st ai nl ess’ st eel - passi vat ed. Al ternativel y, needl e 26 rray be -
formed of .- are easily soldered together at low temperatures. Asa result, capture washer 60
- mounts receptacle shell 58 of receptacle 34 to receptacle mount 52 of conducnve
. _l,Q“ . arm 38 without the high heat which would otherwise be requxred for silver
o g soldering receptacle 34 directly to stainless steel mcunt 52.. Kt has been
. discovered that the extreme heat required for silver soldering receptacle 34 to _
stainless steel mount 52 causes oxldanon and annealing of contact 62 and reduces
, electncal conductivity. As a further. assurance of electrical contact between
C15 'receptacle 34.and receptacle mount 52, capture washer 60 and receptacie shell
: 58 are soldered tb each other so that shoulder. 70 of shell 58 and ‘washer 60 are
k flush and in abutting contact with receptacie mount 52. * Because washer 60 -
merely captures receptacle shell 58 to mount 52, shell 58 and washer 60 may be -
. easily ‘removed by.reheatmg the solder and replaced if necessary, thereby
©.20 - extending the useful and reusable life of grounding attachment 30. -ln'adciition, .
- receptacle 34 is securely held in place with respest to the axial center line of -
'." ‘needle 26 and dispenser 12 for ease of mounﬁhg and removing érouﬁding
'anachmentsotoandﬁomneedlezeandmspensenlz o
_ - L As shown by FIG. 4, shellSSﬁ:rtherdeﬁnesanmnerdlameterso
ST 25 smed for the reception of contact 62 and needle 26. Preferably, 2 surface of
. o | o ) mner diameter 80 is tin plated njckel. Altematlvely, the surface may compnse
' o gold plated nickel. Contact 62 is formed from 2 highly elecmcally conductive
""" resilient inaterial such as a beryllium copper alioy, Preferably contact 62 has an
--'outer dlameter 82 sized so that contact 62 may be capnvated thhm the i mner.



any one of a variety of conductive materials. For purposes of this
di scl osure, the term "conductive," hereinafter refers to

any material that has an el ectrical : o
-5- . rresi stance from zero.ohns to. about 1.0 x 10[err] ohms. -Needl e 26

and hub 24  woosgéks ne a highly controlled .fluid conduit tb@mmm
fluid: epoxy. fromw thin . barrel 14 is-emtted out opening 28 by
actuation of piston 18. Piston 18 is conventionally

known .and i ncl udes. a buI b (not 5 shown) for. |nsert|on into barrel 14.
Actuation of piston 18 causes epoxy w thin .

-12. ' : s
. diamieter 80 of shell 58, The surface defining the outer diameter 82 is preferably
. tin plated mckel Altemattvely, the s'm'face may be formed from gold plated -
 nickel. Asa resuli; contact 62 is seeurely electrically coupled to shell 58 to : g
L provide rellable electrical connection. Contact 62 deﬁnes an zntenor passage -
5 centrally extendtng through contact 62 and shell 58. :
' _ ' Contact 62 further meludes a plurality of prongs or leaves 84. -
. Leaves 84 mtegrally extend from an end of contact 62 into an interior of shell
.- 58. Leaves 84 aré angled towards an axial center line of contact 62. Leaves 84 -
- " are preferably formed from a resilient material- ‘having a memory- such that upon '_
10 - insertion of _r_teedle_ _26 into the passage deﬁn_ed by co_ntn_et 62, leaves 84 grasp
" meedle 26 to axially ceniter needle 26 and to insure a reliable electrical connection
T or contmmty of contact between needle 26 and contact 62, without the need for
s soldermg needle 26 1o receptacle 34 Thus, leaves 84 allow needle 26 to be
L removed, enablmg grounding attachinent 30 to be reused. '_ '
S 15T _ - Furthermore, because the force used to insert and remove needle T
26 from contact 62 of reeeptacle 34is dlstnbuted to each of the plurality of "
leaves, contact 62 is less-likely to be damaged upon ‘repeated insertion and '
. removal of needle 26 mto and out of receptacle 34. Because needle 26 is
e mserted conceutncally through contact 62. and shell 58, leaves 84 of eontact 62
20 and needle 26 itself afe less likely to be damaged from incorrect or misaligned
B insertion of needle 26. As a result, groundmg attaehment 30 may be temoved
. from dlspelser 12 while dtspenser 121is bemg filled or when d:spensmg tlp 16
_ 1sbemgreplacedsothatattachment30maybereused ShellSSandcontactﬁZ _
o : 'preferably compnse pm recepwcles conventionally used in_ circuit boards and . .
© 725 supplied by ‘Mill-Max Manufaetlmng Corporation, P.0. Box 300, 190 Pme '
R 5HollowRoad Oyster Bay, New York 11771-0300. -~ .~ S
' S Asbestshown by’ FIG. 3, mounting mber 36 is preferably an -
. ' N '-elongated sleeve 88 havmg an‘inner diameter eonﬁgm'ed for attachment to barrel - -
a _14ofdtspenser 12 (showanlG 1) Sleeve 88hasanmnerdtametersxzedfor




barrel 14 to be di spensed out opening 28 of needle 26 onto a surface of the
nagnetic head or the ginbal. For LqustratIOn,purposes FIG 1 shows piston
18 ‘as being manual | y. actuated. However, piston 18 nay alternatlvely
be aut omatical |y operated by an autonated process as is -
convent i onal I yWR96#963 10  Furthernore, for nore precise cont PGI/UE6854 d
di spensing, an air operated di spensing system a tined-pulse air
oper at ed di spensi ng system, .or’ ot her conventi-enal | y known neans may
be ‘used in place of piston 18 for forcing fluid 7 out needle 26 of

di spenser 12. ' Because di spenser- 12 applies fluid epoxy
to,extrenely small, and 15 preci se |locations or surfaces of the nagnetic
head or ginbal, the needl e of di spenser 12 is often brought into very
cl oses or ‘even physical contact with the -I13- surface upon which the epoxy
I's being deposited. It has been di scovered that because conponent of

di spenser 12 are %!IR@G@HY@WQW@EMtlé@fﬂIMHU Raeferpbly, the inner diameter

suprad|55|pat|ve r r _

10[ err] ohns). 51651 ?t%?‘gs at |c c a@%@%ﬁ%sﬁu@%ﬁ# {hnﬁ’t&%ﬁ{ b‘%f’ of .
di senser 12. As athataalcﬂve Ssmmmmﬁaedardtmamnhcﬁthbbmejd%mleseﬁdbﬁm is or
may ‘be di'scharge | e 26 i I ti n.e 0S I cal
confact with a sﬂ?mg d[}ﬁﬁﬁe d&%&m{)g@?‘ﬁgﬁ 8 B‘?ﬁ st&é{f%ause |
the surfaces ﬁpomnmbsienipbﬁnijdxpﬂlde@ﬁ%mv&wﬁl&ﬁu%d%&&ndm attachment

el ectrically -con r coupl ed tothe magnetlc head, the eI ectrostatlc
di scharge 25 gqi%’ﬁ Redispenses 12 In addition,breayse sleeye 88 ds Feshaped; sleeneath by

i T oot o) ectri cal aows the thi48) Vidhalt§ infbpétk Bckdli 19 tBIRRKCEN Bmotde JFRPoRPEN - .
dlscovered that this electrostatic - o
: rematmng wrthm barrel 14 of dispenser 12, Sleeve 88 is preferably formed from '
" a highly electrically conductive material which is resilient and has a shape '
10 memory such as spring stainless steel. When grounding attachment 30 is used °
' 'm conjunction with glove 40, wrxst strap 42 and conductor a4 (manual
dlspensmg), sleeve 88 preferably has a surface area sized and conﬁgured for
grasping by an operator’s hand within glove 40, Alternatively, when grounding -
: attachment 30 is used in conjunction with an automated dispensing process, |
“ lS_ sleeve 88 may addmonally include an electrical connection tab 92 as shown in-
' FIG. 3. Tab 92 mtegrally projects outward and away from sleeve 88 and permlts
' gmumhngcomhmmwauuSMantobeemﬂyaﬂwﬂmdﬂ:gmumhngaummnmmt
E " 30. As can be appreciated, vanous mechamsms may be used to electncally :

. ground grounding attachment 30, -
.20, . - _FIGS. 5and 6 illustréte an alternate € bodtment (groundmg .
- attachment 130) of grounding attachment 30 shown in FIGS. 2-4. FIG Sisan

. enlarged fragmentary exploded perspective view of needle 26 of drspenser 12

. partially extending through and electrically coupled to grounding attachment 130,

L _. FIG. 6is a cross-secttonal, view of .rleedle 26 inserted through and electrically . |
-'25 +.connectéd to receptacle 134. For ease of illustration, those clements of FIGS. .~
o 5and6whtcharethesameasthoseelementsofFIGS 2-4arenumbered".. R
Lo simlardy, : ’ L
B As best shown by FIG 5, receptacle 34 is replaced w1th receptacle_ '

' 134 and conductwe arm 38 is replaced wnh conductive arm 138 Conducnve



di"scharge to the magnetic head may actual ly cause danmage to advanced
magneti c heads which are extrenely sensitive to even extrenely | ow
vol tages. As a result, : based upen this di scovery, gro,undi_ng system 10 -

i s provided for el ectrlcally :
-6- . gwggg)gy,gy needl & 26 to ensure that needl e 26 anpciiossemsesiace

upon V\/m ch "epoxy - s ber ng dep05| ted are at .an ‘equal or near equal
el ectrical ‘potential. _ " Groundl ng system 10 el ectricall y

‘grounds conductive needle .26

VR S : g
arm'138 is similat to conductive 38 except that receptacle mount 52 is replaced -
‘with receptacle mount 152. Smnlar 1o receptacie mount 52, receptacle mount
. - 152-extends inward towards an axial center line ofneedle 26 and dispenser 12.
e However, as shown by FIG. 5, reoeptacle mount 152 is 1ntegrally formed as part,
57 .of receptacle 134. Alternatwely, the chp of receptacle 134 may be mounted to .
A conductive. arm 138. Receptacle mount 152 directly contacts needle 26 of .
dxspenser 12. ' '
Receptacle 134 generally comprises a chp configured for holdmg
. needle 26. In the 1llustrated bodlment, the clip of receptacle 134 is formed
10" . by cutting ai inverted U-shaped i incision or slot 194 to create a finger 196. Slot
| 194 receives needle 26 of dxspenser 12 However slot 194 is preferably sized
- so as'to have a. width on either sxde of finger 196 less than an outer drameter of -
" needle 26. Slot 194 is preferably formed by an electncal cuttmg process known _
_ . asEDM. Fmger 196 is preferably formed from a hlghly elecmcally conductive .
. 15 . -resilient material.’ Fmger 196 i is preferably formed from the same material as
' ‘band 50 of conductive arm 138. :
_ . As best shown by FIG 6, because the wndth of slot 194 on etther-'
.- side of finger 196 is slzed smaller than the outer diameter of needle 26, msertron
- of needle 26 through slot 194 temporanly deﬂects ﬁnger 196 sxdeways so that
, 20° . fir inger 196 prvots left or nght dependmg upon how needle 26 is inserted.
S Because ﬁnger 196 is resxhent, fmger 196 applies a force agamst the side surface
-~ of needle 26 to pressure or clamp needle 26 agatnst receptacle mount 152.
- Consequently,. the chp formed by slot 194 and ﬁnger 196 securely holds needle
o .26 in place and insures a rehable and consxstent electncal connectton between '
25 .- needle 26 ‘and receptacle 134 of grounding attachment 130. ‘As can be

o
et

"..apprecrated, the chp formed by receptacle 34, 134 may have a vanety of . | I_ Y

alternate” conﬁgurattons and desrgns for establishing a relrable, conﬁnuous
- electrical connecuon between needle 26 and groundmg attachment 30, 130 and
: ." for secunng needle 26 in place S Lo



of dispenser 12 and pernmits static charge to be drained fromneedle 26, 5
Groundi ng system 10 includes grounding attachnment 30 and groundi ng
connection 32: Because grounding system10 is used for groundi ng -

i nstruments - used in assenbling disc drives or their sub- assenblles
each corrponentW9196136963 groundi ng system 10 i s preferably n®CHEg6eM854 and
contanmi nant free (i. excl udi ng" such el enents as carbon and-
silicone). G ounding attachnent 30 10 nmount s upon di spenser 12 and
gerieral t'y includes receptacle 34, conductive “mount i ng nmenber 36 and
conductive arm 38. Receptacle 34 is made of a hlghly electrically

conductive material and receives or holds needle 26 of ‘di spenser 12.
Because needle 26 is preferably made of stainless steel, whichis °

el ectorically " conductive, receptaclel®4 is electrically connect ed
ad acent to-or ‘proximte a 15 surface of needle 26 nost .likely to cone
into close or actual physi dabomhnioncgroundmgsymmhomﬁawaﬁé,dohﬁzmgnet iC.

26" acl hoont - apen Hsauit oS B Sl BRETRGHy 2, bF ppeser 14 iy Bbatins "'

Receptacle 34 is mhmehaoaog B0 wad groufidl $6nnebtion 32 B0 ATE BN, BM%cm
ground. connecti on Preferably, receptacle 34 is groundﬁd to an -AC. .
groung.. 20 . As ‘P@%’Eﬁ‘?m&%?ﬂ@&m 1,0 5180 ohms; Becanse f ace -

of dlspenser 32 Netoverall resisthre€ i sérfe ce of
the disc-drive assen%)léht;ﬁsaltt IS .s sng%c%@%@%??g{h g%ﬁt%}?ﬁe S

magnet i ¢ head.. Cof¥steguthis wjthin the dissipative razge, groundm,grsgstgmlg effectivgly draing he
magneti c head caum Riargd G "ML of | Wev&faggg existing 0e Gl ffe %@ of

di spenser 12.
: Preferably, groundmg system 10 reduces voltages at needle 26 to levels bclow
.~ . allowable voltage levels based upon the sensmvny of the magnetic head to
10 :voltage. It has been found that the above disclosed grounding system may
reduce voltages to a maximum of about three volts. As a result, 'grou'nding
system 10 prevents damage to the magnetic head dunng assembly caused by :
_elcctrostattc d:scharges from needle 26 of dlspenscr 12. At the same tnnc,
_ grounding system 10 does not interfere with the operator s use of dispenser 12 .
15 ~ and is extremely ergonomic. In addition, grounding system 10 does not
contaminate components of the disc drive assembly being assembled and permits
o easy determmatton of the amount of fluids within d:spenser 12 . As can be _' S
" .... .appreciated, groundmg system 10 may be easﬂy adapted to various other
- instruments uséd during assembly of disc drive components whlch are in - .
20 electncal contact with the magnetic head.
- " Although the present mvenuon has been descnbed wnth reference .
- "to preferred embodiments, workers skilled in the art will recognize that changes - ©
L maybemademformanddetmlmthoutdepartmgﬁ'omthespmtandscopeof-.
,- © .. the invention. :

sitive.
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conducti*vecraterrals

resilient spring stainless steel. Munting

tlng menber 36 is conflgured for attachnent to
nser 12 and is nade of a highly electricaliy
unting menber 36 is preferably made of
menber 36 is preferably

configured fq,poﬁ@j‘gg rel easabl:y nounted to bartel 14 . PErniddeesss
groundi ng attac nt 30 may be renoved from di spenser 12 when barrel
-7- - ' 14|sb_e|ngrefllled with fluid epoxy or when di spensi ng: t

S belng repl aced:

THIS SHEET -HAS BEEN.
YEPLAGED
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WHAT IS CLAIMED IS: -

In a device for assemblmg a disc drive assembly, wherem the

devme is separated from ground by a snprad:ss:patlve resrstance and wherem the
device has a surface which is placed in contact w:th a sm'face of the assembly

) _11n electncal contact vnth a magnettc head of the assembly, an mprovement

. conductnve means eleetncally mmemd prox:mate to the surface

' of the device for groundmg the device to prevent damage -
. to the magnetrc head caused by statxc dlscharge from the”
dev:ce -

The tmproved device of claim 1 wherein the devxce isa synnge.

. having a needle placed in electrical contact with the surface of the assembly in :
electrical - contact with a' magnetic head of the assembly and wherein the

y _conducnve means includes:

‘an electncally ‘conductive receptacle engagmg and electncally
" conniscted to the needle, and

L electncally conductive means electncally connected between the

compnsmg
10 -
-2
15
. '_20. .
C4
o " includes:
‘95 -
5
"'Iq,"i'

conducuve receptacle and ground

| ,The nnproved device of claim 2 -wherein the receptacle mcludes '
an electncally conductwe tube through which ‘the needle is

inserted.

“ The improved device o{f.claim 3 wherein_ fhe receptacie further

- _at least one . electncally conducttve prong coupled to the

electncally conduct:ve tube w:tlnn the tube, wherein the
prong is resrhently blased mto contact w1th the needle;” '

_. The nnproved devxce of clann 2 wherem the receptacle mcludes T
o ‘a clip conﬁgured for holdmg the. needle C
. 3. -.The 1mproved devwe of clann 4 wherem the chp compnses -

h Sheet Has Been Rcﬂlace.l
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Al'ternatively, nounting nenber 36 “Em L“I M cured to barrel 14.
Mounting menber 36 is electri callyﬂw u Iﬁ Iﬂ I!Bnd connection 32. As a
resul-t, mounting nember 36:grounds and®drlai s $tatic charge build-up from
5 barrel 14. of- di spenser 12:-As shown by FIG 1, nounting menber 36.is
preferabl y, conMOPEP#EB f or being grasped by an operator’s han dPCI/US96/06854
Al ternatively, when a machi ne or other autonated process
automati cal | y di spenses fluid epoxy from di spenser
nenber 36° may have any one of a variety of shapes.
Conductive arm. 38 extends from nounting nenber 36 to
and is made of a highly electrically conductive material .
arm38 is- preferably nmade from spri ng stainless steel. Conductive - o-arm ..
38 establiishes an electrical .conductive paih fromreceptacle 34 to nmopunting
menber 36-and ultimately to ground through ground connection 32. 15 .- .
G ound connection-32 el ectmhﬂyldgﬁnjnguﬂdpemg)ﬁgdé@g,@ﬁ,gggmtmg 30 and
i ncl udes conducti ve ghove 402 wri st strgg g nd el ectrical conductor 44.
Conductive glove 40 is an &finger e theapertureqwheseinfthe t i ng .
upon an - - - operator's hand. Bhgﬁr%!ﬂﬂsuheﬂéealéeagﬂﬁsﬂﬁe!;@%ﬁ froma

c

synt heti c rubber- .Possess1 ngh?& conductive properties h.asNitrilite
suppl i ed -by .Ansel {*- Edmont .18 j@praved d qnm,eo Q@mzmmmaldmpenﬁmhﬁes Box

6000, Coshoct 6n, ' £hibe héasd 3 ﬁg@gm_:g %ﬁﬁ ontaninating |
particles and oilgs from t% opera or's ha d oﬁnﬂ%)el ng pdg’ﬁgtgﬂugmh upon"

conponent's of t hehgelsetrigatly, conductive imenns ipeludess - conductive gI ove 40°is -
- ' " an electncally conductwe mounting member conﬁgured for -
- attachmenttothembe, and
S - an electrically conductive arm extending from the mountmg
10 : o member to the receptacle. N -
T8 The improved device of claun 7 wherem the electncally'

: conductwe mounung member mcludes
' an elecu'mally conductwe sleeve conﬁgured for at- least partm]ly

R . - surrounding the dlspenser tube. - _ .
' .' 15 9. - ~ The xmproved device of claim 8 wherem the elech-mally .
oonductxve sleeve is substantially C-shaped for parually encxrchng the dlspenser o
mbe' .
10. : "The unproved device of claun 7 wherem the electncally
T conducnvearmcompnses _ , Lo :
" 20 .. . “arigid band fixedly coupled to the mountmg member and the -
- 1. A fhiid dxspensmg system for dlspensmg ﬂmds onto'a dxsc drive -
| : surface in eleclncal contact with a magnetxc head, the system compnsmg c
._'._ . C © ... a dispenser having a conductive surface deﬁmng an opening
' 25 - SR through which fluids are dxspensed onto. the. disc dnve

' : groundmgmcans electrically connected to the conducuve surface .
for electncally groundmg 1he conducuve surface to S

This Sheet Has Been Rerlaced ’




made of an el ec ve material, glove 40 conducts static

char ge “! “TJ‘NWK d| ng attachnent 30 and needl e 26 to tissue
of the operator gsove 40 is placed in contact with attachnent - 30.
G ove 40 conducts t he . stati.c charge away- from groundi hg “att achnent . 30
throughthe 6gf fhe _  operator to wist. strap 42 sTus9esn6ssd
electrically connected to ground As a result, - glove 40 is.

el ectrically-grounded via wist strap 42.° Al ternativel Vgl ove 40 nay
be f'ornmed from:a fmateri'al such that electri-cal chargesTI-ﬁﬁ)Si*tiéTdbﬁ(&iBEEl\iﬂ

across - . S .-." |, . REPLACE®r.

=0 -

- 18
' prevent damage to the magnetlc head caused by static

- . - discharge from the conduetwe surfaee )
2. Thesystem of claim 10 wherein the dispenser compnsesasyrmge-
L havmg a conducnve needle through which fluids are dxspensed onto the surface.
5 13.- _' Thesystem ofclmm 11 wheremthe groundmg means includes:
.' k an -electrically eonducnve receptacle engagmg the conductwe -
" surface;and _ o
: electncally comluctxve mieans. electncally connected between the - '
: _ ' conductlve receptacle and ground _
10 14 The system of claun 13 wherem theelecn'wally conductlve means -
' - '_'an electrlcally eonducttve mounnng member conﬁgured for
) attachmenttoanupperportxonofthedtspenser‘and '
_. .. " an electrically conducttve armi - extendmg from -the mountmg
15° ... " memberto the receptacle. - B
: 15 N The system of clatm 14 wherem the electncally conductlve arm
includes: S .
PR .--an electncally conducnve ngld band fixedly coupled to the
R S . . mounnngmemberandthereceptaele T
20 16 R In a dtspenser havmg a conductive ‘surface deﬁnmg an openmg

L throughwhlchﬂutdsaredtspemedontoadlse drive surfacemelectncalconmct .
o thamagnetlchead,anxmprovementcompnsmg § _ : '
o ' conducuve means electrically connected to the conducttve surface .
. of the dtspenser for groundmg the conductive surface of e

o 25 R S the. dxspenser to prevent damage to the magnetic heid
S el causedbystatxcdxseharge mtheconducuvesmface o
RIS | A% A dev:ee for groundmg a nwdle of a dxspenser the dev:ce o

L _.compnsmg ' : L
liiet|illai‘i3een|i{eilaced
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and along the surface of the glove itself so that the tIy
electrically grounded by any conventi onal groundl ng coﬁrlumumalmlmu
Wi st:-strap 42 preferably encircles the operator’s wrist*artd its P
el ectrlcally connect ed t'o-.€onductive gl ove 40. Wi st strap 42 s for d

froma & - hWR6FMWPectrically conductive material. An exa

wist strap is di sclosed in Mykkanen, U.S. Patent 373, 175.
Preferably, wist strap 42 is a met al stretch bandiHg W?r}!
in direct electrical contact with the skin of th operﬁgﬂ RFT
result, - an electrical pathway is formed from gl ove 40 AQ

tlssue of the operator to wist strap 42. Wist strap 42 is el ectrlcal l'y 10
coupl ed to conductor 44. Conductor 44 is electrically connected to-AC
ground. - ,For safety reasons,.a 250 t#9-10 megohm resistor 45 is.
inserted in seri es with conduct or 44. However, because the ‘total

resi stance i-n series r enai anselsattically Icopductive mcepthﬁ[eeeng]agmwmd e@pctrwallyng of

el ectrostatic charge is not negated, Hﬁ% rg@glt "~ conductive glove
M]& s

40, wrist strap-42 and conduct nection 32-15 provi-de a
reliable.electrical grouncblamdabrwb‘ndﬁdtﬂa haawcummnyawmétaento e '

and needl e 26 of dispenser 12 durj manua ensin f flui poxy from
di spenser 12.° : - m‘{“"%(f‘e “’ﬂgi &f%'&ﬁﬁ §8"

conduct.i ve glsove 40, wri'st -str e. 42 .and conductor 44 form an
el ectrical pathway fromneedl e 26 to ground for 20 draini.ng static
charge. The el ec#¥ical patTheedpvice ofialgim}7 srheteinithe Jeeeptaple finglydes: - 30

gl ove 40 ‘the tissue of thg: Qﬂ%éélﬁr cod%étf\?e ﬂx%e%uﬁﬂr%i&l Qﬁe HiedldSs @
_ 19 -The device of claim 18 wherem the receptacle fuither mcludes
510 L - ' at least one -electrically conducuve prong. coupled to the :
' electrically conductive tube within the tube, wherein tie -
S " prong is resiliently biased into contact with the needle.
20. - -The device of claim 17 wherein the receptacie ‘includes a- chp

: .-conﬁgured for holdmg the needle: .
15 . 21 .. The device. of claim 20 wherem the chp includes:

- a body deﬁnmg an opemng for | receiving the needle; and _
a finger projecting from the body into the opening, wherem the -
_ . ‘finger clamps the needle agamst ‘the body
R . The devxce of claim 21 wherein the dlspenser eompnses a tube. .
20 having a narrowing end through which the needle proJccts and wherein the
B -electncal conductive means includes: I ' '
' ' ' an electrically conductive mountmg member conﬁgured for
- gittachment to the tube; and '

. o . m electrically conducuve arm extendmg from the mountmg g
. 25 member to the receptacle. o
- The device of claim 22 whcrem the electncally conductlve-. .

) . -mountmg member includes: N
' " am clectncally oonducnve sleeve conﬁgured for at least pamally

: surrom:dmg the dxspenser tubc
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maxi mum total resistance in series of about 1.0 x 1 erably, -
t he el ectrical pathway has as | ow of an el ect “I " & |

possi bl e bet ween _ needl e 26 and ground. .Becaus rlsca pat hway
has a resistance-in serics 25" -least within the d| SSI patlve r ange . of
r esi-st-ance, %‘%%g&g syst em.10 effect i vely -drai ns sSPeWU96/06884 ge
from needl e I spenser 12 and li-mts the anount of vol t age

exi stirng at the:tip.of needle 26. tn addition, ground, ng system 10 .
provi des a ground| ng connectlon that is reliable, _er_gon313}-,r@mcH/.gg)BE nant

free. " o e T - REPLACEY
..20- . -
‘24, ) I The devrce of clann 23 wherem the elecl:ncally conductive sleeve '
is substanttally C-shaped for parnally enctrchng the d:spenser tube., -
25 .- . The devree of clann 22 wherem the electncal conductive means S
- furthermcludes : n _ '
-5 D .an electncally conductrve glove for bemg placed in electrxcal '
L - contact with the mountmg member “wherein the glove is
: _ . electrically oonnected to ground '
' , ﬁG. . The devrce of claim 25 wherem the electncal conducttve means
._ _ﬁmhermcludes L e
100 0 .. en electncally conducnve wrist strap for bemg worn by an

operator adjacent tissue of the operator, wherein the wrist *
- strap is electncally connected to"the glove through the
operator ] ttssue, and '
- _ anelecmcalconductoreandmgﬁ-omthewnstsn-aptoground. .
e 15 "27.".'. o Asystemforapplymg ﬂutds ontoasurfacemelecmm contact 5 : »u-
- ) wnth a magnetxc head, the system comprtsrng . : - | '
' & syringe having a tube through ‘which ﬂmdlsdtspensed ontothe
surface and a barrel for being grasped by an operator;
: _ _ _ anelectncally conductrve attachment coupledtothedtspenser,the '
20, L. " attachment incliding: : S |
S e ' E an eleemaally conductlve receptacle engagmg and C
) eleetncallyconnectedtothembe, o
an electncally conductive. mountmg member eonﬁgured'
. . _ L forattachmenttothebarrelofthedxspenser‘and ' N
25 0 7 . 'mn eléétrical-conductor - extending from the moimting
. e ST membertothereceptacleand oLt Lk
an electncally conductive glove for being worn by | the. operator . . "
' and for eleetncally contactmg the eleetncally conducttve o

This Sheet Has Been Re’ilaced >

(W0




£ di scussed dbove, 1141 d epoxy rmy cl Lernats zf'ozeif Tulllllﬂlllmllulllllllll

conductive - . - glove 40 and wrist strap 42.of groumd Eonnecti on 32 may-. .
be omtted and- . conductor 44 may be directly electrically coupled to
groundi ng - at t NQREIO630. 5 In particular, conductor 44 mE§FIEs octly
electrically attached to nmounting - rrenber 36 of at nent 30.-
Furthernore, when fluid epoxy is automatically - di $F6iSGHEET Oy

di spenser 12, groundi ng attachment 30 may sinply conpris ngmggﬁpqg@l e
34; wher eby: conductor 44 i's directly-electrically connectedte

receptacle 34. As ‘can now be appreci ated, electrical grounding system 10

may 10° have a variety of designs and conflguratlons for.electrically :
groundl ng and- .° . draining static charg& build-up from.instruments,. such ..
as dispenser 12.having ‘needl e 26, used for assenbling disc drlves :
and their subassenblies, - mounting member whelEinCﬁe Qeomeallylmmdme

grourtdi ng :at t achirent 30 in gre%er det ai | ~ FIG 2-is.an.en].argéd -
f ragnment ary expl oded view of gr %Wdfﬁﬂ’"ﬁﬁdachrrent ‘30 15 - partial I Y rermved

from.di spenser. 128, FIG 3 Tlie Mcmiﬁdzﬂoﬁmaanélumﬁg-\n ew of _ ,
groundi ng at't achnmgnt ™ 30. co etely renove from di spenser is:a -
cross-secti onal’ vi ew of ne& %‘Xlﬁ Fi‘g yoﬁ@’?‘?t%ﬁ“@p‘lhﬁcl e 34.
FIG - " %illustrates. recem&ﬁi@n éonﬁl&h si%ctlve arm 38 in ‘greater
detail.. As best. - - shown by FIG 2, conductiive arm 38 includes band 50.

and receptacl e nd8nt 52, 2The systamy’ @001@151 Afiqeheseinathe; elentgcally coniduatie [ Y-
conducti've mater 'aﬂchﬂl%ﬁt,ﬁii:téf&q'&ally conductive glove and the electrically groundedwnst

s&aphaveamammumtotalresxstaneemsenesofaboutlﬂx10"ohms _
.- 30 - The system of claim 25 wherein the electncally conductwe' |
. 10 motmtmg member includes: : L
- . an electrically conductive sleeve configured for at least part:ally
L o surroundmgthebm-relofthedlspenser : Do
3. " A method for electrically grounding a hand-held iristriment used |
- ,. for assemblmg a disc-drive assembly, wherein the hand-held instrument has'a -
15 7 surface which is posmoned in electrical contact w:th a magnettc head of the disc - -

. drive assembly, the method _comprising:
' ' mountmg an electncally conductive attachment in electncal -
conmct with the surface of the mstrument posmoned in
. e .. electrical contact with the magnetlc head wherein the .
20 o L attachmentlsconﬁguredforbemggraspedbythehandof' T
3 anoperator
weanng an elecmr.ally conducnve glove over ‘the hand ,
. o . weanng an electncally conductwe wrist strap, wherein the wrist
PR o N strapnsmcontactmththeskmoftheoperatorandls o
2B . clootrically gromndediand - ~
R graspmg the eleetncally conductlve attachment thh the .
. electncally conductive glove when {the instrument 1s.-'
' posmoned in electncal contact w1th the’ magnetnc head '
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bet ween nounti ng nenber 36 and receptacle nount 52. Preferably, band 50 is
integrally formed with nounting nenber 36 and receptacle nount 52. Band 50
extends inward from nounting nmenber 36 towards an axial center |ine of
needle. - - 26 and dispenser 12. As can be appreciated, band 50 and _
conductive ar mve@9éd6963 nay alternatively be fixedly nounted t%}g -
menber 36 at a desired angle with resph@ct to nounting nenber . Band :
50 is preferably forned froma rigid, yet resilient, material such as
spring stainless steel. Because band 50 is preferably fornmed froma
rigid, yet resilient conductive material, band 50 mai nt ai ns '
receptacl e nount 52 and receptacle 34 at a substantially fixed position

¢




-10- relative to nounting nenber 36. Because band 50 mai ntains

recept acl e nount 52 and receptacle 34 at a substantially fixed
position relative to. nmounting menber 36, receptacle 34 is -
repositioned in substantial alignment with needl e 26. As a resul't;

groundi ng att awbwesdes80 nay be nore easily nounted to dlspen§$mm¥¥m“ﬁﬂ2

I n addi tion, because band 50 extends i nwaefBtowards the axial center |line
of needl e 26 of dispenser 12, conductive arm 38 does not inpair the vision
of - ~ the operator when manual ly di spensing fluids from di spenser 12..
Because band 50 is rigid, yet resilient, band 50 is durable as well.
Consequent |y, band 50 enabl es grounding attachnent 30 to be
repeatedl y rermoved from di spenser 12 10 when dispenser 12 is being.
refilled or when dispensing tip 16 is being replaced . and al so permts
grounding'attachnent 32 to be renpunted upon dispenser 12 for - reuse.
Al ternatively, conductive armmay conprise any well known conducti ng
structure such as a conducti've wire. Recept acl e nount
52 is preferably formed by bendi ng band 50 at 15 an angle towards the
axial conter line of dispenser 12. Receptacle nmount 52 is . preferably
formed froma highly electrically conductive material (preferably the

same nmaterial as that of band 50) and defines aperture 54, Aperture 54 has
a center in alignnent. with the axi aPoef £ needl e 20 of

di spenser 12_ .~ Aperture 54 preferably hgs“a-di e %%d for the.
reception of receptacle 34 ‘ \ ' -

¢8 Zh 62
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Y
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20 through which needl e 26 extends. As shown by

FIGS. 2 and 4, receptacle 34 includes shell 58, capture washer 60 and
contact 62 (shown only in FIG 4). Shell 58 is a -general ly tubul ar
shaped nenber made of a highly electrically conductive - - material -such

as a brass ell 58 is preferably tin plated. Shell poBrusss68s425 -
first outeragpgﬁg?g? 66 which widens t&3 second outer dianmeter 68 to form
shoul der 70. Quter dianeter 66 is sized for being received and extending
t hrough aperture 54 of receptacle nount 52. Shell 58 of receptacle 34 is
preferably press fit in receptacle nmount 52. However, outer dianmeter 68 is




ey e Larger fhen the g';”enmmnmrmn MO “Sei e
is a conventional washer made of highly* ¢ t dl egtrrcal bn H.fFLA’(ﬂ':D .

nmateri al , preferably tin plated brass, and defines an |nner
74° Inner dianeter 74 is sized for receiving in close tol erance outer
di aneter 66 of shell 58. Because both éépture washer 60 and receptacle

shel | 58 are preferably formed fromtin plated brass, receptacle
shel | 58 and washer 60 are easily soldered together at |ow
tenperatures. As a result, capture washer 60 nount s receptacle shell

58 of receptacle 34 to receptacle nount 52 of conductive 10 arm 38

wi t hout the high heat which would Otg@%¥¥$F be required for silver -

sol dering receptacle 34 directly to ess steel mount 52. It has been
di scovered that the extrene heat required for silver soldering receptacle
34 to stai,nl ess steel nourn 52 causes oxidation and anneal i ng of

contact 6% andAr g4iig€%12) forasseinaﬁﬁ% h @ dHiveds&ImbIY | Wherbin the ksyrfihgrecis
assur.ance of el ectrl cal "contact between 15 receptacle 34 and receptacl e

nmount 52, sépapited mafbﬁﬁd by aznpradissi wﬁﬁ:ﬂeﬁsﬁhﬁd and whereinifie aysingeohaier ed t o
each ot her so t hat oul der 70 of s 58 and washer 60 are flush

and i n abneddle (263 witichcis placed in eteewicabd:mmmwim Harfage ofi thecassemsblyrin 60
merely captures receptacle shell 58 to nount 52, shell 58 and washer 60 may
be  elasiricgl contasy withia megnesigthiead; of the assambly, ehsgactesisedd8it i f necessary,
t hereb . _
Y an electrically conductive receptacle (34) engaging and electrically connected to
the needle; and |
electrically conductive means (36) electrically connected between the
conductive receptacle and ground, for grounding the syringe to prevent damage to the

magnetic head caused by static discharge from the syringe.

2. The improved device of claim 1 wherein the receptacle includes:
an electrically conductive tube (66) through which the needle is inserted.

3. The improved device of claim 2 wherein the receptacle further includes:

at least one electrically conductive prong (84) coupled to the electrically
conductive tube within thg tube, wherein the prong is resiliently biased into contact
with the needle.

4, The improved device of claim 1 wherein the receptacle includes:
a clip (194,196) configured for holding the needle.

*
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20 i o9 Lhe weth Sac Leusel illlflllillﬂlllﬂlﬁlﬂﬂlf‘g whsotpoct to ¢ 'h2 |

axi al center line of needl e 26 and difspbns®r %12 *for ¢J&kS gH{“m)up

and renovi ng groundi ng attachnment 30 to and froem neegll e 26z@n
di'spenser 12. As shown by FIG 4, she

defines an inner dianeter 80 25 si zed%For the receptlon of contact 62 and
needl e 26. Preferably, a surface of . inner dianeter 80 is tin plated
nickel. Alternatively, the surface rray corrpri se gol d pl ated nickel .

er nat i vel ise g ck
material duch dbedrpehtelior o ism LFRti Br o BBPPtnt act 62 has an
out erdi amet er ;32451795 dfintdyn &&%?gcag@ff&%%gamﬁaéafeeqnw thin the

i nner
a finger (96) projecting from the body into the aperture, wherein the finger

clamps the needle against the body.

| 6. The improved device of claim 1 wherein the dispenser inciudes a tube (58)
having a narrowing end through which the needle projects and wherein the electrically
conductive means includes:

an electrically conductive mounting member (52) configured for attachment to
* the tube; and
an electrically conductive arm (58) extending from the mounting member to the

receptacle.

7. The improved device of claim 6 wherein the electrically conductive mounting
member includes: |
an electrically conductive sleeve (36) configured for at least partially

surrounding the dispenser tube.

8. The iniproved device of claim 7 wherein the electrically conductive sleeve is
substantially C-shaped for partially encircling the dispenser tube.

9. The improved device of claim 6 wherein arm comprises:

a rigid band fixedly coupled to the mountixig' receptable.

.
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--12- di aneter 80 of shell 58. Thjeuu'mlmtllﬂﬁmwu“g t he_outer-

di anreter 82 is preferably tin pla ] natlveI'y t he _
surface may be fornmed fromgold plated ntckel .° AS a result, contact:
62 is securely electrically coupled to shell 58 tocre - pr Ty d ),
el"ectrical connection. Contact 62 defi nes an interior pas?gg{\gs _";ES\HA% éﬁEN
centrally extending through contact 62 18nd shel | 58. =PLAGED
Contact 62 further includes a plurality of prongs or |eaves 84.

Leaves 84 integrally extend froman end of contact 62 into an interior of

hel | d f
Contact 49 L esPHE YiPentie Ve R Wy Aur i RGP R R 8% Someel “hteria
h dle 26 into th
et i ned SRRRY st HUFL siBRAoN gragﬁ%?%*“%@n&@ezaem axial y Center ¢
Canti nui Uy of “COnBE(1 Myl d Ahufe Sielleiet) SRR e

continuity of c t between need 62 vmtup'nout the need for

sol derii nﬁllmﬂséh%n%ﬂ{e%ﬂﬂﬁ%s’@faee%d Thus, | eaves 84 allow needle 26 to be
renmoved, enabling grounding attachnment 30 to be reused. 15

Furthernore, hacktatcallyecohdudtive recepticle (34) engaghipcthe asgdle; aed| e 26
fromcontact 62 of receptacle 34 is distributed to each of the plurality of
| eaves, cont aclectrivally corductive lomans (36) eiectiically ednngeted betwest thd | nsertion and
removal of needle 26 into and out of receptacle 34. Because needle 26 is
conductive receptacle and ground for electrically grounding the conductive surface to

prevent damage to the magnetic head caused by static discharge from the conductive

surface.

- 11.  The system of claim 10 wherein. the elecu'ically. conductive means includes:
- an electrically conductive ﬁxounting member (36) configured for attachment to
an upper portion of the dispenser; and
an electrically conductive arm (38) extending from the mounting member to the

receptacle.

12.  The system of claim 11 wherein the electrically conductive arm includes:
an electrically conductive rigid band fixedly coupled to the mounting member
and the receptacle.

13.  In a dispenser (12) having a conductive needle (26) through which fluids are
dispensed onto a disc drive surface in electrical contact with a magnetic head, an
improvemeﬁt comprising: o

_ an electrically conductive receptacle (30)’engaging and electrically connected to
the needle; and
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i-nserted concentrically through cont fﬂljlﬁmlﬁmnﬂmul 58, leaves 84 of . .
contact 62 20 and needle 26 itsel1i8 t o e gdagrged from:
i.ncorrect or nmisaligned insertion 6f hecdl & 26. As|aHI®SHEET HAS BEEN
groundi ng attachnment 30 rmay be renoved from dr spenser IZRpppisbep '
di'spenser 12 is being filled or when dispensing tip 16 '
repl aced so that attachnment 30 may be ®zused. Shell 58 and. contact 62
preferably conprise pin receptacles conventionally used in circuit boards
and 25 supplied by MII-Max Manufacturing Corporation, P.O Box 300, 190
Pi ne Hol | ow Road, Oyster Bay, New York 11771-0300.

As best shown by FIG 3, nounting nmenber 36 is preferably an

barrer o Eui R hes Y B (eSS oSitifhloR ) B ol ARETTET o7

di amet er rglehtilie fOF electrically grounding the receptacle, to prevent damage to the magnetic |

head caused by static discharge from the needle.

14.  The device of claim 13 wherein the receptacle includes:

an electrically conductive tube (38) through which the needle_is inserted.

15.  The device of claim 14 wherein the receptacle further includes:

at least one electrically conductive prong (84) coupled to the electrically
conductive tube within the tube, wherein the prong is resiliently biased into contact
with the needle.

16.  The device of claim 13 wherein the receptacle includes a clip (194, 196) '
configured for holding tﬁe needle. |

17.  The device of claim 16 wherein the clip includes:

a body (152) defining an opening (194) for receiving the needle; and-

a finger (196) projecting from the body into the opening, wherein the finger
clamps the needle against the body.

18.  The device of claim 17 wherein the dispenser comprises a tube having a
- narrowing end (58) through which the needle projééfs and wherein the electrical
conductive means includes: R
an electrically conductive mounting member (36) configured for attachment to

the tube; ahd
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L ety 1 Partialty surrounding bUINIRINAIIRVRRRCSS 32 o

tol erance with an outer dianeter of barré& 44'so® s * th e 88

remains in place and in contact with barrel 14 -unless forcleftiBISHEET pag BEE
removed. In the preferred enbodi nent, sleeve 88 is C shapgd so RAptsgpeeve
88 5 may be tenporarily expanded fo20renoval of sleeve 8 |
at t achnment 30 fromdispenser 12. In addition, because sleeve 88 is
C-shaped, sl eeve 88 : al | ows the operator to visually inspect barrel
14 to detect the anpunt of epoxy renmi i ng Wthin.barrel 14 of

di spenser 12. 3 @@%"@E’ ?@dﬂgté‘feeq‘%(%g) Fﬁﬁeﬁé‘cgg the mounting memer to the

el ectrical Iggé:c?nduct ive material which is resilient and has a shape 10
menory sutf €pring stainless steel. Wen grounding attachnment 30 is used
in conjunction with glove 40, wist strap 42 and conductor 44 (manual

di spensing), sleeve 88 preferably has a surface area sized and configured

for rl]gr asph Deide Qfgg@fﬁggtwgﬁa? g@ﬂ#&ﬁ%&ﬁﬁ&ﬁrcﬂﬂouﬁ@%%ﬁéﬂ ely,

when gr ouidi ng a I'n“conjunction wth an autonated
di spensi ng,fiqesess, 15 sl eeve 88 may additionally include an electrical
connection tab 92 as shown in FIG 3. Tab 92 integrally projects

outward and avgy efet®@idally Benthiciive sesve(81)edrifigured for at least partially

surrounding the dispenser tube.

20. The device of claim 14 wherein the electrically conductive sleeve is

substantially C-shaped for partially encircling the dispenser tube.

- 21, The device of claim 18 wherein the electrical conductive means further
includes: |
an electrically conductive glove (40) for being placed in electrical contact with

the mounting member, wherein the glove is electrically connected to ground.

22.  The device of claim 21 wherein the electrical conductive means further
includes:

an eleétrically conductive wrist strap (42) for being worn by an operator
adjacent tissue of the operator, wherein the wrist strap is electrically connected to the
glove through the operator’s tissue; and

an electrical conductor (44) extending from the wrist strap to ground.

.
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groundi ng conductor (not shown)-to be mlﬂﬂl KMH to gr oundi ng
at t achnent 30. As can be apprec chanisng may be used

to electrically ground groundi ng attachmént *30° 20 | THIS SF'FFT"L\SBEEN.
FIGS. 5 and 6 illustrate an alternate enbodi nent (ground| 1g FEP'A" 5.
attachment 130) of grounding attachnent_30 shown in FIGS. 4 GEig a

enl arged fragnmentary expl oded perspectlzb vi ew of needl e 26 of di spenser 12
partially extending through and electrically coupled to grounding

attachnment 130. FIG 6 is a cross-sectional view of needle 26 insened
t hrough and electrically 25 connected to receptacle 134. For ease of
illustration, those el enents of FIGS. 5 and 6 which are the sane as

05520 S e OGS e s i3 gt

134 and C%Q&',C&:é‘éf‘stélﬁ%ﬁxﬁnkﬁgfelol aced wth conductive arm 138. Conductive

a s;yringe (12) having a tube (26) through which fluid is dispensed onto the
surface and a barrel (14) for being grasped by an operator;

an electrically conductive attachment coupled to the dispenser, the attachment
including:

" an electrically conductive receptacle (34) engaging and electrically connected to

the tube; |

an -electrically conductive mounting member (30) configured for attachment to
the barrel of the dispenser; and |

an electrical con_duetor (38) extending from the mounting member to the
receptacle, and | _

an electrically conductive glove (40) for being worn by the operator and for
electrically contacting the electrically conductive mounting member, wherein the

electrically conductive glove is grounded.

24.  The system of claim 23 further including: |
an electrically grounded wrist-strap (42) electrically connected to the

electrically conductive glove.

25.  The system of claim 24 wherein the electrically conductive attachment, the
electrically conductive glove and the electrically groanded wrist strap have a maximum

total resistance in series of about 1.0 x 10! ochms.
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“14-, arm138 is simlar to conduﬂlu Imﬁtwfl hat receptacle
nmount ‘52 is repl aced W th recepta mlar to recept acl e

nmount 52, receptacle nount : 152 ext ends inwdrd®t ohar cente
i ne of needle 26. and di spenser 12. However, as sh#mﬂ%&ﬁ AS BEEN
receptacle mount 152 is integrally forned as part rece C6D134.

Alternatively, the clip of receptacle 234 may be mounted to
conductive arm 138. Receptacle nmount 152 directly contacts needl e 26 of

di spenser Receptacle 134 generally conprises a
clip confq hoI n needl e [l lustrated epbodi nment,
the clip eﬁ*&p £ 43 23 sl g tlec ?Jieltﬁoeﬂn VEMPBRANE; BEMPFS haped

i nci sion Qhud ot 194 to create a finger 196. Sl ot 194 receives
needl e 26 %P I'spenser 12. However, slot 194 is preferably sized SO

o e G AR qohBlorle Wecd cohARERa fot 1 EpARN SRy eI T

process Wofth §erEDM Fi nger 196 i's preferabl y formed froma highly
electrically conguct lve

27. A method for electrically grounding a hand-held syringe (12) used for
assembling a disc drive assembly, wherein the syringe has a needle (26) which is -
plécéil in electrical contact with a magnetic head of the disc drive assembly, the
method comprising: |

mounting an electrically conc_luqtive attachment (30) on the syringe, the
attachment having an electrically conductive receptacle (34) in electrical contact with
the needle (26) and an electncally conducuve means (36) in electrical contact with the
conductive receptacle (34), the conducuve means (36) having a configuration for being
grasped by the hand of an operator;
wearing an electrically conductive glove (40) over the hand;
wearing an electrically conductive wrist strap (42), wherein the wrist strap is in contact
with the skin of the operator and is electrically grounded; and
grasping the electrically conductive means (36) with the electrically conductive glove
when the needle isl positioned in electrical contact with the magnetic head. |

This Sheet Has Been Replace:

i

AMENDED SHEET



:FPA-MUENCHEN ;16- 7-97 5 14:26 +49 89 23994465~ +14122 740 14 35:# 3/16
_15GES.“-?_’%'T‘S| ﬁent torial. F nger 196 is preferably fotﬁe‘]!wgtﬁelseﬁssq
materi al band 50 of conductive arm 138.
bgst,shomm by FIG 6, because the width of slot 194 on either S|de of
finger 196 is sized smaller than the outer dianeter of needle 26, insertion
of 'needl e 26 through slot 194 tenporarily deflects finger 196 sideways so
that 20 finger 196 pivots left or right dependi ng upon how needle 26 is
i nserted. - Because finger 196 is resilient, finger 196 applies a force
agai nst the side surface of needle 26 to pressure or clanp needle 26
agai nst receptacle nount 152. CbnsequntIy, the clip formed by sl ot
194 and finger 196 securely hol ds needl e 26 in place and insures a

reliable and consi st . 26 and
receptacle 134 of gr Wa&%&%sggﬂmﬁhwsr eci at ed,
the clip fornmed by receptacl AJSED ma&ssmummlso/nmvns of '

A , bl i

alternate configurations and ng_a reliable,
cont i nuous ~ electrical SeielNs and groundi ng

attachment 30, 130 and  The Jr&&nt%ﬁ%ﬁbﬁ‘%lﬂé?ﬁ'&v%@shﬂhﬁk@ﬁﬁems for use

S  in assembling a disc drive assembly and its sub-assemblies. In particular, the

present invention relates to an electrical grounding device electrically coupled to
a dispenser for dispensing fluids, such as glue and epoxy, upon a surface of the
disc drive assembly which is in clectrical contact with a magnetic head of the
assembly. _

10 The magnetic head stores and retrieves information on & magnetic
disc. Several types of magnetic heads are currently in use, including metal-in-
gap (MIG) heads, thin film (TF) heads and magnetoresistive (MR) heads. Due
to the continual drive to increase storage density in magnetic disc drive units,
magnetic heads have become increasingly advanced and sensitive.

15 Typically, a megnetic head consists of a slider and a transducer:
The slider carries the transducer and flies over the surface of the magnetic disc
as the disc rotates. The transducer reads and/or writes to the magnetic disc.
Electric signals are provided to and received from the transducer via conductors
which are typically twisted wires. A glue, such as fluid epoxy, attaches wires

20  or tacks the w:res to hondmg pads and sides of the slider. This tacking process,
otherwise knwo\_yn as confurmal coating, actually coats the wire where the wire is
attached to the slider. As a result, the conformal coating process prevents the
wires from being pulled loose and also protects the wires from corrosion.

The slider of the rnaéﬁetic head is supported above the magnetic

25  disc as part of a héad/gimi:al assembly. As described in Hagen U.S. Patent

_)( Q"-. 5,027,239{m@m=&um| the head-gimbal assembly typically
R‘“ X, includes at least one support arm, a load beam, a gimbal and the magnetic head .

\ discussed above. The support arm is attached to the load beam by a well-known

technique referred to s swaging or ball staking. 'I'he load arm carries the load

16707 '97 WED 14:26 [TX/RX NO 5046]
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-15- In conclusion, grounding system 10 provides a

reliable, continuous el ectrical path or circurt fromneedle 26 of
di spenser 12 through groundi ng attachnment 30, 3130 and- ground ,
connection 32 to AC ground. This electrical - pat hway has -a maxi mum

resSistance in series of about 1.0 x 10[err] ohns. Because 5 t he overall
resi stance in series of the electrical dat hway fornmed by grounding
system 10 is within the dissipative range, grounding system1Q effectively

drains  beam.sThe jeadheamys aftached; preferally by laseriweldingcto the gimbals Iastl¥s i ng at
26 10| evite imbalsprercrty gtpedfeite soch ke Favarte wadBy Tl eeetcor = "°° ©
oSt v el SRR 5SS, K b2 % ol RRpRERR A"
Chronet SRS piflciio iRy 4 iselSRLIE donj oyl e =
from a dispensing syringe which is positioned and controlled either manually or by an
automated process.
IBM TDB vol. 37, no. 2A, Feb. 1994, entitled "Hand tools grounding for
manufacturing sensitive parts assemblies” discloses a kit for fitting to an existing small
ha':nc:l‘tool such as a commercial screwdriver with a plastic handle, the kit comprising a
number of fingers extending from a central aperture through which the end of the tool
is inserted. The fingers are stuck to thg handle of the tool and comprise electrostatic
discharge material for preventing static build-up at the end of the tool.
FR-A-2646491 discloses a suction tube for grasping and transporting
semiconductor devices having a conductive insért for making an electrical connection
between the end of the tool contacting the semiconductor devices and a carbon fibre
body of the tool, such as to conduct away from the tool end electrostatic charge.
Neither of these disclosures are concerned with a dispenser for dispensing fluid
to surfaces of a disk drive assembly. Such dispensers frequehtly suffer from a problem
of. electros_tatic charge build-up at the surface of the dispenser close to the disk drive
assenibly.
SUMMARY OF THE INVENTION
It is an object of the present invention to provide an assembly for coupling to a
dispenser for preventing the build-up of electrostatic charge. |
In accordance with a first aspect of the invéﬁﬁon, there is provided a surface
for assembling a dxsc drive assembly, wherein the syringe is separated from ground by
a supradissipative resistance and wherein the syringé has a needle which is placed in
electrical contact with a surface of the assembly in electrical contact with a magnetic
head of the assembly, characterised by: | N

AMENDED SHEET



el'ectrostatic .di scharges from needl e 26 .of dispenser 12. At the sane tine,
groundi ng system 10 does not interfere with t-he oper-ator's use of. di spenser-
12 15 and is extrenely ergonomic. In addition, grcunding.systiem 10 does
not cont ami nat e conponents of the disc drive assenbly being assenbl ed
and permts easy determ nation of the anount of fluids within

di spenser 12. As can be appr eci a8d, groundi ng system 10 may be
easily adapted to, vari Qus ot her i nstrunents used during assenbly of

di sc drive conp®slestricallycendustixe receplgcle eagaging prdseleetpigally: eonpected to the

magneti c h&;ﬂ. Al t hough the present invention has been
descri bed"¢54%%: 3t er ence to preferred enbodi nents, workers skilled in

ARSI URE: = F o b A TR SR AP
- 16- receptacle and ground, for grounding the syringe to prevent damage to the thagnetic
head caus-ed by static discharge from the syringe. |
In a further aspect, the invenﬁon provides claim a method for electrically _
grounding a hand-held syringe used for assembling a disc drive assembly, wherein the
syringe has a needle which is placed in electrical contact with a magnetic head of the
disc drive assembly, the method comprising:
mounting an electrically conductive attachment on the syringe, the attachment
having an electrically conductive recep-tacle in electrical contact with the needle and an
electrically conductive means in electrical contact with the conductive receptacle, the
conductive means having a configuration for being grasped by the hand of an operator;
wearing an electrically conductive glove over the hand; _
wearing an electrically conductive wrist strap, wherein the wrist strap is in contact with
fhe skin of the operator and is electrically grounded; and
grasping the electrically conductive means with the electrically conductive glove
when the needle is positioned in electrical contact with the magnetic head.
The present invention is an electrical grounding system, for devices or instruments.
~ used for assembling portions of a disc drive assembly which are in electrical contact
with a magnetic head of the _assembly. The present invention includes conductive
means electrically connected proximate to # surface of a device which is placed in
contact with the surface of fhe assembly in electrical contact with the magnetic head of
the assembly. The conductive means are elect;icaily grounded to drain static charge
build-up from the device to prevent damage to thie magnetic head caused by static
discharge from the device. |
The groundixig system illustrated is for use with a dispenser having an opening

through which ﬂuids_, such as coatings, glue and epoxy, are dispensed onto the surface

AMENDED SHEET



CLAIMS 1. A syringe for assenbling a disc drive . assenbly, wherein the
syringe i s separated from ground by a supr adi-gsi pative resistance and '
wherein the syringe has a needle which is placed in electricaf contact w.th
a surface of the assenbly in electrical contact withh-a magnetitc ‘head of the
assenbly, charcterized by: an electrically conductive receptacle
engagi ng and electrically connected to e needl e; and electrically

%ggj;?ghngﬂﬁdﬁs &I ectri Cgltyr% gonsqﬁ%%e%e bet nd]thtlhe c!ond %&I ve reCﬁgE ?gl eh
nge 2 T

s§?| nge ofncélfdffr?{'dm ?ﬁ?ﬁ ?’ééé%?ﬂ %2&%?%{ gésgnﬁ&?edsg‘{' arn tq ectrical | ye

conduct i vgp&i oﬂi{e gﬁ"w'fﬁfagﬁ‘?@fd' e is inserted. 3. The syringe

of claim e| n recep t her incl udes: at | east one

el ect ri calghyunanpcye %ﬁff&ceFHfCtHS dfspetitee thokPlikddp tebAAE init6 BlebiricEPasust with t ube

W thin tube, Wwherein the prong is resiliently biased into
contact Wik haghetiotrad |o<f the assembly. The electrically conductive receptacle is grounded

to drain static charge build-up from the dispenser.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of an electrical grounding system including a
grounding attachment coupled to a dispenser;
Fig. 2 is an enlarged fragmentary exploded view of the dispenser and the
grounding attachment of Fig. 1.
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The syringe of claim1 wherein the receptacl e®i'nil¥les? V7 VLR

conflgured for hol ding the needle. 5. The syringe of claim3 wherein
the clip conprises: a body defining an opening for receiving the
needl e; and : a finger projecting fromthe body into the aperture,
wherein the finger clanps the needle agai nst the body. 6

The syringe of claim1 wherein the dispenser includes a tube having a
narrowi ng end through which the needle projects and wherein the

el ectrically conductive neans incl udes: an electrically conductive
mounti ng nmenber configured for attachnent to the tube; and an
electrically conductive arn1extend|ng fromthe nmounti ng nenber to the

t acl
receptacte. FIG. 3 is an exploded perspective view of the grounding

attachment of FIG. 1.
FIG. 4 is a cross-sectional view of a receptacle of the grounding
attachment with the dispenser partially disposed within the receptacle.
S FIG. § is an cnlarged fragmentary exploded view of an alternate
embodiment of the groundiné attachment and the receptacle.

e 3 -

FIG. 6 is a cross-sectional view of the grounding attachment and
the receptacle of FIG. 5 with the dispenser partially disposed within the
recepiacle. ' S

10 LED TI PREFERRED E TS
| FIG. 1 illustrates a device or instrument for use in assembling a
disc drive assembly or its sub-assemblies. In particular, FIG. 1 illustrates an
clectrical grounding system 10 electrically coupled to &ispenser 12. Dispenser
12 is an example of an instrument used for assembling a disc drive assembly.
15 In particular, dispenser 12 meters and disj:enscs cxact amounts of glue or
coatings, such as fluid epoxy, to surfaces of the magnetic head, including the
_ slider and the transducer, and the gimbal (not shown) to attach the slider to the
gimbal and to apply a conformal coating over wires coupled to the transducer
and the slider of the magnetic 'hei:d. The conformal coating provides the wire
20  with strain release and ‘prevents the wires from being pulled loose. The
conformal coating applied to the wires also prevents corrosion of the wires.
. Dispenser 12 preferably comprises a syringe supplied by E.F.D. Incorporated,
977 Waterman Avenue East Providence, Rhode 1sland 02914,
Dlspenser 12 generally includes barrel 14, dispensing tip 16, and
25  piston 18. Because dispenser 12 is used for assembling disc drives or their sub-
assemnblies, each component of dispenser 12 is preferably non-magnetic and
contaminant free (i.e. excluding such clements as carbon and silicone). Barrel
14 is generally cylindrical or tubular in shape and includes a first open end 20
and a second narrowing end 22 opposite the first end. Barrel 14 acts as a

16/07 '87 WED 14:28 [TX/RX NO 5046]
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syringe of cl alm 6 wherein the el {? H’b‘}ﬂm&"ai

nount i ng menber i ncl udes: an electrically condué ve sl eeve
configured for at 1least partially surrounding the dispenser
“tube. 8. The syringe of claim7 wherein the electrically conductive
sl eéeve is substantially C shaped for partially encircling the dispenser
t ube. 9. The syringe of claim6 wherein arm conpri ses: arigid
band fixedly coupled to the nmounting receptacle. 10. The syringe of
claim1, wherein the needle is electrically conductive.
-4-

reservoir and contains the fluid epoxy of dispenser 12, Barrel 14 is preferably
transparent to permit amounts of fluid within barrel 14 to be visually detected.
Barrel 14 may have various diameters and may contain various amounts of fluid
epoxy. . In the example illustrated in FIG. 1, barrel 14 and the remaining
5  components of dispenser 12 are sized and configured for manual dispensing of
epoxy from dispenser 12. As can be appreciated, barrel 14 and dispenser 12
have any one of various sizes when fluid epoxy is dispensed by an automated
process (not illustrated). Barrel 14 is preferably formed from silicon free

polypropylene to prevent contamination of the disc drive.
. 10 Dispensing tip 16 is sealedly coupled to second narrowing end 22
of barrel 14, Dispensing tip 16 includes hub 24 and tube or needle 26. Hub 24
is fixedly secured about needle 26 and is configured for coupling to second
narrowing end 22 of barrel 14. Preferably, hub 24 includes exterior threads for
threadably engaging exterior threads defined by end 22 of hub 24. As a resuil,
15  dispensing _tip 16 may be easily replaced. Alternatively, hub 24 of dispensing
tip 16 is integrally formed as part of barrel 14. Hub 24 is preferably formed
from a silicon free homopolymer polypropylene with an ultra-violet block
additive. The ultra-violet block additive is preferably colored to indicate a
diameter of the opening defined by dispensing tip 16 through which fluid epoxy

.20 is dispensed. .

Needle 26 is a tube having a highly controlled inner diameter for
dispensing exact amounts of 'glﬁe or epoxy. Needle 26 has an opening 28 at one
end thereof through which the fluid is dispensed. Although shown as having a
uniform outer diameter and as having an opening at the distal end, needle 26
25  may a]tematively have a nafrowing outer diameter and an opening through a
sidewall of the tube. For contamination concerns, needle 26 is preferably formed
e from 304 stainless steel-passivated. Alternatively, needle 26 may be formed of
any one of a variety of conductive mamnals For purposcs of this disclosure, the

A ——

termm "conductive," hereinafter refers to any material that has an electrical

16/07 '97 WED 14:26 [TX/RX NO 5048]
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""The syringe of claim1l wherein the el ectrlcalﬁ maw&nua4

further includes an electrically conductive glove for being placed
in electrical contact with the nounting menber, wherein the
glove is electrically connected to ground. 12. The syringe of claim 11
wherein the electrically conductive nmeans further includes: . an
electrically conductive wist strap for being worn by an .operator adjacent
ti ssue of the operator, wherein the wist strap is

el ectrically connected to the glove through the oper at or' s
tissue; and an electrical conductor _,extending fromthe wist strap
to ground. 13. The syrlnge of claim 12%herein the electrlcally

conductive receptac) e, e el ect caI l.y cqndu v ng t
electrically gr ouf‘ﬁﬁ’éﬁnﬁﬁr ‘F' 7% g Q‘Y"é‘ ﬁhh ‘l?‘ﬂgaﬁy'?"é@’ 24 S('FF&“I? R4seri es
of about 1.0 X 10ji&finela ERF controlitd ﬂmdAcd?fQﬁlhﬂﬁotf rwlﬂkt?ﬂﬁ:ﬂ'e?@*)} Foft Wigllfli N9 a

hand- hel d syringe used for assenbling a disc drive assenb wherein the
syringe has a neebarel \ifjit pmined optepening28hyeactuation pf pistend®  wi th a nagnetic

head of the disc drive assepmw 18t € ﬁg&@ﬂ%&ogp‘;&glﬂg ‘includes a bulb (not

5  shown) for insertion into barrel 14. Actuation of piston |8 causes epoxy within
barrel 14 to be dispensed out opening 28 of needle 26 onto a surface of the -
magnetic head or the gimbal. For illustration purposes, FIG. 1 shows piston 18

as being manually actuared, However, piston 18 may alternatively be
automatically operated by an antomsted process as is conventionally known.
10  Furthermore, for more precise control of fluid dispensing, an air operated
dispensing system, a timed-pulse air opetated dispensing system, or other
conventionally known means may be used in place of piston 18 for forcing fluid
out needle 26 of dispenser 12.
Because dispenser 12 .applies fluid epoxy to extremely small and
15  precise locations or surfaces of the magnetic head or gimbal, the needle of
dispenser 12 is often brought into very close or even physical contact with the
surfade upon which the epoxy is being deposited. It has been discovered that

a supradmstpat:ve resngtapc_e _ (1.e. a re_:s:stance great_cr than about 1,0 x 10” ohms},

20 ‘electrostatic chargs builds up within the material of dispenser 12. As a resull,
the clectrostatic charge at needle 26 is or may be discharged when ncedle 26 is
' positioned in close or physical contact with a surface upon which epoxy is being

deposited. Because the surfaces upon which the fluid epoxy are deposited are
electrically connected or coupled 1o the magnctic head, the electrostatic discharge
_. 25  from ncedle 26 is also conducted to the magnetic head by direct electrical
. continuity or dielecttic breakdown. It has been discovered that this electrosiaﬁc
discharge to the magnetic head may actually cause damage to advanced magnctic
heads which are extremely sensitive to even extremely low volages. As a result,

based upon this discovery, grounding system 10 is provided for clectrically

16/07 '97 WED 14:28 [TX/RX NO 5048]
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nounting an electrically conductive attachment on tfﬂ's?ﬂﬂgﬂ O Vvoadg
u

attdchnment having an el ectrically conductive receptacle
in electrical contact with the needle and an el ectrically conductive
means in electrical contact with the conductive receptacle, t he

conductive neans having a configuration for being grasped by the hand of an
operator; wearing an el ectrical conductive glove over the hand; wearing an
el ectrically conductive wist strap, wherein the wist strap is in contact

W th the skin of the operator and is electrically grounded; and |
.grasping the electrically. conductive neans with the electrically conductive
gl ove when the needl e is positioned-fn el ectrical contact with the

magneti ¢ head. .
grounding needle 26 to ensure that needle 26 and the surface upon which epoxy

is being deposited are at an equal or near equal electrical potential.

Grounding system 10 electrically grounds conductive needle 26
of dispenser 12 and permits static charge to be drained from needle 26,
5 Qrounding system 10 includes ;gr_?l;n_dlgg attachment 30 and grounding

Mﬁlﬁ_ Because grounding system 10 is used for grounding instruments
used in assernbling disc drives or their sub-assemblies, each component of
grounding system 10 is preferably non-magnetic and contaminant free (j.c.
excluding such elements as carbon and silicone). Grounding attachment 30

10 mounts upon dispenscr 12 and generally includes receptacle 34, conductive
mounting member 36 and conductive arm 38. Receptacle 34 is made of a highly
electrically conductive material and receives or holds needle 26 of dispenser 12.
Because needle 26 is preferably made of stainless steel, which is electrically
conductive, receptacle 34 is electrically connected adjacent to or proximate a

15  surface of needle 26 most likely to come into close or actual physical contact
with a surface of the maguetic head or gimbal. This surface on dispenser 12 is
the surface of needle 26 adjacent opening 28 through which fluid epoxy is
dispensed. Receptacle 34 is grounded through arm 38, mounting member 36 and
ground connection 32, Preferably, receptacle 34'is grounded to an AC ground.

20 As a result, receptacle 34 electrically grounds the surface of dispenser 12 most
likely to come into contact with the surface of the disc drive assembly that is
clectrically coupled to the sensitive magnetic head, Consequently, receptaclc 34
prevents damage to the maguetic head caused by electrostatic discharge from
needle 26 of dispenser 12.

25 Mounting member 36 is configured for attachment to barrel 14 of
dispenser 12 and is made of a highly clectrically conductive material. Mounting
member 36 is preferably made of ;-esilient spring stainless steel. Mounting
member 36 is preferably configured for being rcleasably mounted to barrel 14
so that grounding attachment 30 may be removed from dispenser 12 when barrel

16/07 '97 WED 14:28 [TX/RX NO 5048]
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‘19 'conduct i ve nmeans (36) eled?Fi ‘ﬂltw 3‘06 U<§4

t he conductive receptacle for electrically groundi ng the receptacle,
prevent damage to the nmagnetic head caused by static discharge fromt he
needl e. 14. The device of claim 13 wherein the receptacl e includes:

-

‘14 is being refilled with fluid epoxy or when dispensing tip 16 is being replaced.
Alternatively, mounting member 36 niay be fixedly secured to barrel 14,
Mounting member 36 is electrically grounded by ground connection 32. As a
result, mounting member 36 grounds and drains static charge build-up from
5  barrel 14 of dispenser 12. As shown by FIG. |, mountin_g member 36 is
preferably configured for being grasped by an operator’s hand. Alternatively, -
when a machine or other autornated process automatically dispenses fluid epoxy

S

from dispenser 12, mounting member 36 may have any one of a variety of
shapes. L

10 ' " Conductive arm 38 extends from mounting membci 36 to
receptacle 34 and is madé of a highly electrically conductive material.
. Conductive arm 38 is preferably made from spring stainless stcel. Conductive

i

arm 38 establishes an electrical conductive path from receptacle 34 to mounting
;ne:nl;-er 36 and ultimately to ground through ground connection 32. -

15 Ground connection 32 electrically grounds grounding attachment
30 and includes conductive glove 40, wrist strap 42 and electrical conductor 44.
Conductive glove 40 is an electrically conductive glove sized for fitting upon an
operator’s hand. Preferably, glove 40 is made from a synthetic rubber possessing
conductive properties such as Nitrilite supplied by Ansell-Edmont Industrial Inc.,

20 1300 Walnut Street, Box 6000, Coshocton, Ohio 43812-6000. Glove 40 prevents

| contaminating particles and oils from the operator’s hand from being deposited
upon components of the disc drive assémbly. Because conductive glove 40 is
made of an electrically conductive material, glove 40 conducts static charge
build-up from grounding attai_:hmcnt 30 and needlc 26 to tissue of the operator

25  when glove 40 is phced in contact with attachment 30, Gluve 40 conducts the
static charge away from grounding attachment 30 through the tissue of the
operator to wﬁst strap 42 which is électrically connected to ground. As a result,
glove 40 is electrically grounded via wrist strap 42. Alternatively, glove 40 may

be formed from a material such that electrical charges may be conducted across

16707 '97 WED 14:28 [TX/RX NO 5048]
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15. The device of claim 14 wherein the receptacle furt her i ncl udes:
at |east one electrically conductive prong (84) coupled to the electrically
conductive tube within the tube, wherein the prong is resiliently biased

into contact with the needle. 16. The device of claim 13 wherein the
receptacle includes a clip (194,196) configured for holding the needle.
17. The device of claim 16 wherein the clip includes: a body
(152) defining an.opening (194) for receiving the needle; and a

~finger (196) projecting fromthe body into the opening, wherein the finger

and along the surface of the glove itsclf so that the glove may be directly
electrically grounded by any conventional grounding connections.

Wrist strap 42 preferably encircles the operator’s wrist and is

electrically connected to canductive glove 40. Wrist strap 42 is formed from a

5  highly electrically conductive material. An example of such a wrist strap is

disclosed in Mykkanen, U.S. Patent 4,373,175, Preferably, wrist strap 42 is a

metal stretch band or woven wire band in direct electrical contact with the skin

of the operator. As a result, an clectrical pathway is formed from glove 40

through the tissue of the operator to wrist strap 42. Wrist strap 42 is electrically

10 coupled to conductor 44, Conductor 44 is electrically connected to AC ground.

For safety reasons, a 250 to' 10 megohm resistor 45 is inserted in series with

conductor 44 However, because the total resistance in series remains below 1.0

x 10" chms, grounding of electrostatic charge is not negated. As a result,

conductive glove 40, wrist strap 42 and conductor 44 of ground connection 32

15  provide a reliable electrical grou.nding connection to grounding attachment 30

and needle 26 of dispenser 12 during manual dispensing of fluid epoxy from

dispenser 12,

Overall, grounding attachment 30, conductive glove 40, wrist strap

42 and conductor 44 form an electrical pathway from ncedie 26 to ground for

20  draining static charge. The electrical pathway formed by grounding attachment

30, glm}e 40, the tissue of the operator, wrist 42 and conductor 44 has a

maximum total resistance in series of about 1.0 x 10" ohms. Preferably, the

clectrical pathway has as low of an electrical resistance as possible between

hecdlc 26 and ground. Because the elecirical pathway has a resistance in serics

25  atleast within the dissipative range of resistancc, grounding system 10 elfectively

drains static charge from necdle 26 of dispenser 12 and limits the amount of

voltage existing at the tip of needle 26. In addition, grounding system 10

provides a grounding connection that is reliable, ergonomic and contaminant free, |
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cl'aﬁ%séV%Nthn%Ugg?%Nangai nst the body. 18. 4he devive syUd Ty Z-T7 ¢
the di spenser conprises a tube having a narrowi ng end (58) through whi ch.
the needl e projects and wherein the electrical conductive means includes:
an electrically conductive nounting nenber (36) configured for attachnent

to the.tube; and 20

i =Ou
. ."-_ d ' ‘
R As discussed abDV':, fluid epoxy may alternatively be : automatically

\~ o \ e s d:irfin§ed from dxspenser 12 by an automated process. As a result, conductive
B g]f_ave 40 and wrist strap 42 of ground connectlon 32 may be omitted and
conductor 44 may be directly electrically coupled to grounding attachment 30.
5 In particular, conductor 44 may be directly elecirically attached to mounting
member 36 of attachment 30. Furthermore, when fluid epoxy is automatically -
dispensed from dispenser 12, grounding attachment 30 may simply comprise
receptaclc 34, whereby conductor 44 is directly electrically connected to
receptacle 34, As can now be appreciated, clectrical grounding system 10 may
10 have a variety of designs and configurations for electrically grounding and
draining static 'c'.harge build-up from instruments, such as dispenser 12 having
needle 26, used for assembling disc drives and their sub-assemblics,
FIGS. 2+4 illustrate grounding attachment 30 in greater detail,
FIG. 2 is an enlarged fragmentary exploded view of grounding attachment 30
15 partially removed from dispenser 12. FIG. 3 is an exploded perspective view of
grounding attachment 30 completely removed from dispenser 12. FIG. 4isa
cross-sectional view of needle 26 partially inserted through receptacie 34. FIG.
2 illustrates receptacle 34 and conductive arm 38 in greater detail. As best
shown by FIG, 2, conductive arm 38 includes band 50 and receptacle mount 52.
20 Band 50 is made of a lughly clectrically conductive material and extends
between mounting member 36 and receptacle mount 52. Preferably, band S0 is
integrally formed with mounting member 36 and receptacle mount 52. Band 50
extends inward from mounting member 36 towards an axial center line of needle
26 and dispenser 12. As can be apprecialed, band 50 and conductive arm 38
25  may alternatively be fixedly mounted to mounting member 36 at a desired angle
Wwith respect to mounting member 36. Band 50 is preferably formed from a
rigid, yet resilient, matérinl such as spring stainless steel. Because band 50 is
preferably formed from a rigid, yet resilient conductive matetial, band 50
maintains receptacle mount 52 and receptacle 34 at a substantially fixed position

16707 '97 WED 14:26 [TX/RX NO 5048]
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‘an electrically conductive arm (38) extending from fhe uﬂhtVnﬁ’ M Q32 =

the receptacle. 19. The device of claim 18 wherein the electrically
cconductive nounting nmenber includes: an electrically conductive
sleeve (31) configured for at least partially surrounding the dispenser
t ube. 20. . The device of claim 14 wherein the electrically conductive
sleeve is substantially Cshaped for partially encircling the dispenser

t ube. 21. The device of claim 18 wherein the el ectrical conductive
nmeans further :

-10-

relative to mounting member 36. Because band 50 maintains receptacle mount
52 and receptacle‘ J4ata substantiaJIy fixed position relative to mounting
member 36, receptacie 34 is repositioned in substantial alignment with needle 26.
As a result, grounding attachment 30 may be more easily mounted to dispenser
5 12. In addition, because band 50 extends inward towards the axial center line
of needle 26 of dispenser 12.. conductive arm 38 does not impair the vision of
the operator when manually dispensing fluids from dispenser 12. Because band
50 is rigid, yet resilient, band 50 is durable as well. Consequently, band 50
enables grounding attachment 30 to be repeatedly removed from dispenser 12
10  when dispenser 12 is being refilled or when dispensing tip 16 is being replaced
and also permits grounding attachment 32 to be remotintcd upon dispeliser 12 for
© reuse. Alternatively, conductive arm may comprise any well known conducting
structure such as a conductive wire. '
Receptacle mount 52 is preferably formed by bending band 50 at
1S  an angle towards the axial conter line of dispenser 12, Receptacle mount 52 is
| preferably formed from a highly electrically conductive material (preferably the
same material as that of band 50) and defines aperture 54, Aperture 54 has a
center in alignment with the axial center line of needle 20 of dispenser 12.
Aperture 54 preferably has a diameter sized for the reception of receptacle 34
20  through which needle 26 extends.
As shown by FIGS. 2 and 4, receptacle 34 includes shell 58,
captlire washer 60 and contact 62 (shown aonly in FIG. 4). Shell 58 is a
generally tubular shaped member made of a highly electrically conductive
material such as a brass alloy. Shell 58 is preferably tin plated. Shell S8 has a
25  first outer diameter 66 which widens to a second outer diameter 68 to form
shoulder 70. Outer diameter 66 is sized for being received and extending
through aperture 54 of receptacle mount 5S2. Shell S8 of receptacle 34 is |

. preferably press fit in receptacle mount 52. However, outer diameter 68 is
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el ectrical contact with the nounting nenber, wherein the glove is
electrically connected to ground. 22. The device of claim 21 wherein
‘the electrical conductive nmeans further includes: an electrically
conductive wist strap (42) for being worn by an operator  adjacent tissue
of the operator, wherein the wist strap is electrically connected to the
gl ove through the operator's tissue; and an el ectrical conductor
(44) extending fromthe wist strap to ground.

-11=

preferably sized larger than the diameter of aperture 54 so that shoulder 70 abuts
recepiacle mount 52, |
- Capture washer 60 is a conventional washer made of highly
electrically conductive material, preferably tin plated brass, and defines an inner
S diameter 74. Inner diameter 74 is sized for receiving in close tolerance outer
diameter 66 of shell 58, Bécause both capture washer 60 and receptacle shell 58
are preferably formed from tin plated brass, teceptacle shell 58 and washer 60
are easily soldered together at low temperatures. As a result, capture washer 60
mounts receptacle sheil 58 of receptacle 34 to receptacle mount 52 of conductive
10  amm 38 without the high heat which would otherwisc be required for silver
soldering receptacle 34 directly to stainless steel mount 52. It has been
discovered that the extreme heat required for silver soldering receptacle 34 to
stainless steel mount 52 causes oxidation and annealing of contact 62 and reduces -
clectrical conductivity. As a further assurance of electrical contact between
15  receptacle 34 and receptacle mount 52, capture washer 60 and receptacle shell
58 are soldered to cach other so thst shoulder 70 of shell 58 and washer 60 are
flush and in abutting contact with receptacle mount 52. Because washer 60
~ merely captures receptacle shell 58 to mount 52, shell 58 and washer 60 may be
casily removed by rcheating the solder and replaced if necessary, thereby
20  extending the useful and reusable lifc of grounding attachment 30. In addition,
receptacle 34 is securely held in place with respect to the axial center line of
needle 26 and dispenser 12 for ease of mounting and removing grounding
attachment 30 to and from needle 26 and dispenser 12.
As shown by FIG. 4, shell 58 further defines an inner diameter 80
35 sized for the feception of contact 62 and needle 26. Preferably, a surface of
inner diamcter 80 is tin plated nickel. Altemnatively, the surface may comprise
gold plated nickel. Contact 62 is formed from a highly electrically conductive
resilient material such as a beryllium copper alloy. Preferably contact 62 has an

outer diameter 82 sized so that contact 62 may be captivated within the inner
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21° 23. A systemfor applying fluids onto a surface in electrical
contact with a magnetic head, the system conprising:

-12-

diameter 80 of shell 58. The surface defining the outer diameter 82 is preferably

tin plated nickel. Alternatively, the surface may be formed from gold plated

- nickel, As a result, contact 62 is securely electrically coupled to shell 58 to
provide reliable electrical connection. Contact 62 defines an interior passage

5 centrally extending through contact 62 and shell S8,

Contact 62 further includes a plurality of prongs or leaves 84.

Leaves 84 integrally extend from an end of contact 62 into an interior of shell

58. Leaves 84 arc angled towards an axial center line of contact 62. Leaves 84

are preferably formed from a resilient material having a memory such that upon

10 ‘insertion of needle 26 into the 'passage.deﬁned by contact 62, leaves 84 grasp
needle 26 to axially center needle 26 and to insure a reliable electrical connection
or continuity of contact between needle 26 and contact 62 without the need for
.soldering needlc 26 to receptacle 34. Thus, leaves 84 allow needle 26 to be
removed, enabling grounding attachment 30 to be reused.

15 Furthermore, because the force used to insert and remove needle
26 from contact 62 of receptacle' 34 is distributed to each of the plurality of
leaves, contact 62 is less likely to be damaged upon repeated insertion and
removal of needlc 26 into and out of receptacle 34. Because needle 26 is
inserted concentrically through contact 62 and shell 58, leaves 84 of contact 62

20  and necdle 26 itself are less likely to be damaged from incorrect or misaligned
insertion of needle 26. As a resuit, grounding attachment 30 may be removed
from dispenser 12 while dispenser 12 is being filled or when dispensing tip 16
is being replaced sa that attachment 30 may be reused. Shell S8 and contact 62
preferably comprise pin receptacles conventionally used in circuit boards and

25  supplied by Mill-Max Manufacturing Corporation, P,O. Box 300, 190 Pine
Hollow Road, Oyster Bay, New York 11771-0300.

As best shown by FIG. 3, mounting member 36 is preferably an
eclongated sleeve 88 having an inner diameter configured for attachment to bugrel

14 of dispenser 12 (shown in F1G. 1). Sleeve 88 has an inner diameter sized for
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‘a Syringe tube (26) through which fl§i% Ti@phéed D3 e
surface and a barrel (14) for being grasped by an operator; an
electrically conductive attachment coupled to the dispenser, the attachnent
i ncl udi ng: an electrically conductive receptacle (34) engagi ng and
electrically connected to the tube; - an electrically conductive
nmounti ng nenber (30) configured for attachnent to the barrel of the

di spenser; and an electrical conductor (38) extending fromthe
nount i ng nenber t.o the receptacle; and an electrically conductive

gl ove (40) for being worn by the operator limd for

at partially surrounding barrel 14 of dispenser 12. Preferably, the inner diameter

of sleeve 88 is sized in close tolerance with an outer diameter of barrel 14 so

- that slceve 88 remains in place and in contact with barrel 14 unless forcefully
removed. In the preferred embodiment, sleeve 88 is C-shaped so that sleeve 88

5  may be temporarily expanded for removal of sleeve 88 and grounding attaéhment
30 from dispenser 12, In ad-dition, because sleeve 88 is C-shaped, sleeve 88
allows the operator to visually inspect barrel 14 to detect the amount of epoxy
remaining within barrel 14 of dispenser 12. Sleeve 88 is prefcrably formed from

~ a highly electrically conductive material ﬁhich is resilient and has a shape

10  memory such as spring stainless steel. When grounding attachment 30 is. used
in conjunction with glove 40, wrist strap 42 and conductor 44 (manual
dispensing), sleeve 88 preferably has a surface area sized and configured for
grasping by an operator’s hand within glove 40. Almmaﬁvely, when grounding
attachment 30 is used in conjunction with an automated dispensing process,

15 - slecve 88 may édditionally include an electrical connection tab 92 as shown in
FIG. 3. Tab 92 integrally projects outward and away from sleeve 88 and permits
grounding conductor (not shown) to be easily attached to grounding attachment

-30. As can be appreciated, various mechanisms may be used o electrically
ground grounding attachment 30, '

20 FIGS. S and 6 illustratc an alternate embodimegi (grounding
attachment 130) of grounding attachment 30 shown in FIGS. 2.4, FIG. S is an
enlarged fragmentary exploded perspective view of needle 26 of dispenser 12
partially extending through and electrically coupled 1o grounding anachment 130.

F1G. 6 is a cross-sectional view of needle 26 inscried through and electrically

25 connected to receptacle 134. For ease of illustration, those elements of FIGS.
5 and 6 which are the same as those elements of FIGS. 2-4 are numbered
similarly.

As best shown by FIG. 5, receptacle 34 is reﬁlaccd with receplacle

134 and conductive arm 38 is replaced with conductive arm 138, Conductive
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wherein the electrically conductive glove is groun

of claim23 further including:
"(42) electrically connected to the electrically conductive gl ove.
The system of claim 24 wherein the electrically conductive attachnent,

electrically conductive glove and the electrically grounded wist strap

have a naxi nrum

10

15

20

25

total resistance in series of about 1.0 x 1011 ohns.

-14-

arm 138 is similar to conductive 38 except that receptacle mount 52 is replaced
with receptacle mount 152. Similar to receptacle mount 52, receptacle mount
152 extends inward towards an axial center linc of needle 26 and dispenser 12,
However, as shown by FIG. 5, receptacle mount 152 is integrally formed as part
of receptacle 134. Alternatively, the clip of receptacle 134 may be mounted to
conductive arm 138. Receptacle mount 152 directly contacts needle 26 of
dispenser 12.

Receptacle 134 generally comprises a clip configured for holding
needle 26. In the illustrated embodiment, the clip of receptacle 134 is formed
by cutting an inverted U-shaped incision or siot 194 to create a finger 196. Slot
194 receives needle 26 of dispenser 12. However, slot 194 is preferably sized
so s to have a width on either side of finger 196 less than an outer diameter of
needle 26. Slot 194 is preferably formed by an electrical cutting process known
as EDM. Finger 196 is preferably formed from a highly electrically conductive
resilient ﬁm_terial. Finger 196 is preferably formed from the same material as
band 50 of conductive arm 138, |

As best shown by FIG. 6, because the width of slot 194 on cither
side of finger 196 is sized smaller than the outer diameter of needle 26, insertion
of needle 26 th:ough. slot 194 temporarily deflects finger 196 sideways so that
finger 196 pivots left or right depending upon how needle 26 is inserted.
Because 'ﬁnger 196 is resilient, finger 196 applies a force against the side surface
of needle 26 to pressure or clamp needle 26 against receptacle mount 152,
Consequently, the clip formed by slot 194 and finger 196 securely holds needle
26 in place and insures a reliable and consistent elcctrical connection between
needle 26 and receptacle 134 of grounding attachment 130. As can be
appreciated, the clip formed by receptacle 34. 134 may have a variety of

allemate configuratxom and designs for establishing a reliable, continuous

* st " e ———

elcctncal connection between needle 26 and grounding attachment 30, 130 and
for securing needle 26 in place.

25.

an electrically grounded wrist-strap

t he
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mount i ng nenmber i ncl udes: an electrically conductive sl eeve
configured for at |east partially surrounding the barrel of the dispenser.
-27. A nmethod for electrically grounding a hand-held syringe (12) used for
assenbling a disc drive assenbly, wherein the syringe has a needl e (26)
~which is placed in electrical contact wwth a nmagnetic head of the disc
drive assenbly, the nmethod conpri sing: '

-15-

In conclﬁsi on, grounding system 10 provides a reliable, continuous
electrical path or circuit from needle 26 of dispenser 12 through grounding
attachment 30, 130 and ground connection 32 to AC ground. This electrical
pathway has a maximum resistance in series of about 1.0 x 10" ohms. Because

S  the overall resistance in series of the electrical pathway formed by grounding
system 10 is within the dissipative range, grounding systemn 10 effectively drains

static charge and minimizes or eliminates voitages existing at needle 26,
Preferably, grounding system 10 reduces voltages at needle 26 to levels below
allowable voltagé levels based upon the sensitivity of the magnetic head to

10  voltage. It has been found that the above disclosed grounding system may
reduce voltages to a maximum of about three volts. As a result, grounding
system 10 prevents damage to the magnetic head during assembly caused by
electrostatic dis:chargcs from needle 26 of Hispenser 12, At the same time,
grounding system 10 does not interfere with the operator’s use of dispenser 12

15 and is extremely ergonomic. In addition, grounding systern 10 does not
contaminate components of the disc drive assembly being assembled and pemiits

easy determination of the amount of fluids within dispenser 12. As can be
appreuatcd, groundmg system 10 may be egs_xly adapted to various other

instruments used duting aﬁéembly of d:sc drive components which are in
20 eleclncal contact with the magnetic head
) Although the present mventlon.hafﬁéen descnbed with reference
to preferred embodiments, workerrskxl]ed in the art will recognize that changes
may be made in foun'and deta.ll without departing {rom the spirit and scope of

the mV}me(
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founting an el ectrically conductive attachg'ﬂl’ EJ %I u ri t
attachnment having an electrically conducti Il[ " 4 rﬁé’.&ﬁﬂu

contact with the needle (26) and an el ectri cal'l y conduct ive means N:’akHEEr

el ectri cal

means (36) having a configuration for being grasped by theRﬁghf{Cd?fT’ﬁﬁ‘ gi’}EET

operat or;

. wearing an electrically conductive glove (40) ovgr [fhe hand,
wearing an electrically conductive wist strap (42), whereiln|th ta
strap is in contact wth the skin of the operator and is 4l 25/%1':? 998

grounded; and grasping the el ectricellAM8nductive means (36)
electrically conductive glove when the needle is positioned in electrical
contact with the magnetic head.

1.

contact with the conductivd6breceptacle (34), the—eendd '~+i'

A syringe for assembling a disc drive assembly, wherein the syringe is separated from

ground by a supradissipative resistance and wherein the syringe has a needle which is placed in
electrical contact with a surface of the assembly in electrical contact with a magnetic head of the
assembly, charcterized by:

6.

an electrically conductive receptacle engaging and electrically connected to the needle and

electrically conductive means electrically connected between the conductive receptacle
and ground, for groundmg the syringe to prevent damage to the magnetxo head
caused by static discharge from the syringe.

The syringe of claim 1 wherein the receptacle includes:
an electrically conductive tube through which the needle is inserted.

The syringe of claim 2 wherein the receptacle further includes:
at least one electrically conductive prong coupled to the electrically conductive tube within
the tube, wherein the prong is resiliently biased into contact with the needle.

The syringe of claim 1 wherein the receptacle includes:
a clip configured for holding the needle.

The syringe of claim 3 wherein the clip comprises:

a body defining an opening for receiving the needle; and

a finger projecting from the body into the apérture, wherein the finger clamps the needle
against the body. |

The syringe of claim 1 wherein the dispenser includes a tube having a narrowing end

through which the needle projects and wherein the electrically conductive means includes:

an electrically conductive mounting member configured for attachment to the tube; and
an electrically conductive arm extending from the mounting member to the receptacle.
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The syringe of claim 6 wherein the electrically conductive mounting member includes:
an electrically conductive sleeve configured for at least partially surrounding the dispenser
tube.

The syringe of claim 7 wherein the electrically conductive sleeve is substantially C-shaped

for partially encircling the dispenser tube.

10.

11.

12.

13.

The syringe of claim 6 wherein arm comprises:
a rigid band fixedly coupled to the mounting receptacle.

The syringe of claim 1, wherein the needle is electrically conductive.

The syringe of claim 1 wherein the electrically conductive means further includes
an electrically conductive glove for being placed in electrical contact with the mounting
member, wherein the glove is electrically connected to ground..

The syringe of claim 11 wherein the electrically conductive means further includes:

an electrically conductive wrist strap for being worn by an operator adjacent tissue of the
operator, wherein the wrist strap is electrically connected to the glove through the
operator’s tissue; and |

an electrical conductor extending from the wrist strap to ground.

The syringe of claim 12 wherein the electrically conductive receptacle, the electrically

conductive glove and the eiectrically grounded wrist strap have a maximum total resistance in
series of about 1.0 X 10! ohms,

14.

A method for electrically grounding a hand-held syringe used for assembling a disc drive

assembly, wherein the syringe has a needle which is placed in electrical contact with a magnetic
head of the disc drive assembly, the method comprising:

mounting an electrically conductive attachment on the syringe, the attachment having an
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electrically conductive receptacle in electrical contact with the needle and an
electrically conductive means in electrical contact with the conductive receptacle,
the conductive means having a configuration for being grasped by the hand of an
operator; | "

wearing an electrical conductive glove over the hand;

wearing an electrically conductive wrist strap, wherein the wrist strap is in contact with
the skin of the operator and is electrically grounded; and

grasping the electrically conductive means with the electrically conductive glove when the
needle is positioned in electrical contact with the magnetic head.
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