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ELECTRICAL GROUNDING SYSTEM FOR INSTRUMENTS
" USEDIN ASSEMBLING DISC DRIVES . °
BACKGROUND OF THE INVENTION
The present mventxon relates to devices and msm:ments for use - |
in assemblmg a dlsc drive assembly and its sub-assemblres In particular, the _

' - present mventton relates to an electrical groundmg device electncally coupled to"'
- a drspenser for dispensing ﬂurds such as glue and epoxy, upon a surface of the .

disc drive assembly which is in electncal contact with a magneuc head of the

" assembly.

The magnetic head stores and retrieves rnformanon ona magneuc

’ dtsc Several types of magnetxc heads are currently in use, inchiding metal-in- .'_.

gap (MIG) heads, thin ﬁlm (TF) heads and magnetoresxstrve (MR) beads. ‘Due
to the continual drive to increase storage density in magnetic drsc drive umts,

- magneuc heads have become increasingly advanced and sensmve
15
: The shder cames the transducer and flies over the surface of the magnenc disc

. as the disc rotates The transducer reads and/or writes to the magnetlc disc.

" _ .Electnc signals are provrded to and received from the transducer via conductors .

Typ:cally, a magnetic head consists of a slider and a transducer. '.

: which are typically twisted wires. A glue, such as ﬂurd epoxy, attaches wrres

20

or tacks the wires to bonding pads end sides of the slider. -This taekmg process, -

'otherwrse known as conformal coating, actually coats the wire where the wu'e is
. attached to the slider. As a result, the conformal coating process prevents the " .
" wires: from bemg pulled loose and also. protects the wrres from corrosion.

The slider of the magnetic head is supported above the magnetrc .

.dlsc as part of a headlgrmbal assembly. As described in Hagen U.S. Patent .
_ 5 027,239 heremrncorporatedby reference, the head-gimbal assembly typzcally A
mcludesatleastonesuppcrtarm, aloadbeam,agrmbalandthemagneuchead -
- Idrscussed above, The support arm is attached to the load bea.m by a well-known

. ."-techmquereferredtoasswagmgorball staking. Theloadarmcarnestheload' a
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‘béam. The load beam is attached, preferably by laser welding, 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 _

10

15

. device.,

: glue or finid epoxy, apphed to surfaces of the slider and the glmbal is dispensed '
onto the surface from a dlspensmg syringe ‘which is pos1ttoned and controlled

either manually or by an automated process _ _
- Y OF ' N \
The present mvenuon isan electncal groundmg system for devu:es

-or mstruments used for assemblmg portlons of a disc dnve assembly whxch are

in electrical contact with a magnetlc head of the’ assembly - The present .-
mventxon mcludes conductive means electncally connected proxlmate to a
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 bmld-up from the device

topreventdamagetothemagneucheadcausedbystaucdxschargeﬁ-omthe '

' The groundmg system 1llustrated is for use wnh a dxspenser havmg

. .an opemng through wluch ﬂmds, such as coatmgs, glue and epoxy, are dispensed

20
conneened adjacent to the opemng of the dlspenser for electncally groundmg the
' surface of the dxspenser ‘most hkely o come into eleclncal contact with the
~magnet1c ‘head of the assembly The elecmcally conducuve receptacle is :

25

onto the surface of the disc drive assembly or its sub—assembhes .The 1llustrmd )
groundmg system mcludes an electncally conductive reeeptacle electncally '

'. _.grouudedtodrmnstatxcchargebuxld-upfromthedxspenser L ' . .
DES N.O ' _ " -
FIG lisaperspecnvevxewofanelecmealgmmdmgsym L =

- mcludmg a groundmg attachment’ coupled to a dlspenser

o andthegroundmgattachmentofFIG 1.

FIG 2isan enlarged fragmentary exploded v:ew of the dxspenser
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FIG. 3 is an exploded perspectlve view of the groundmg
attachmeht of FIG. 1. : .
FIG. 4 is a cross-sectional view of a receptacle of the groundmg

. -attachment with the chspenser partially dtsposed within the receptacle.

FIG. 5 is an enlarged fragmentary exploded v1ew ‘of an altemate .
embodlment of the groundmg attachment and the receptacle
FIG. 6is a cross-secnonal view of the grounding attachment and

" the receptacle of FIG. 5 with the dlspenser partlally disposed wnthm the
, _receptacle ' ' : :

D DES ON OF PRE D EMBODIMENTS -

. FIG. 1 illustrates a device ot instrument for use in assembhng a .
. disc drive assembly or its sub-assembhes In parncular, FIG. 1 illustrates’ an _
electrical grounding system 10 electncally coupled to dispenser 12. D:spenser, : :
.. - 12 is an example of an mstmment used for: assemblmg a disc dnve assembly. |
" coatings, such as fluid epoxy, to surfaces of the magnetic head, including the

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

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 transducer L
. and the shder of the magnetle head. ’l‘he oonformal coatmg provxdes the wxre_
~with strain release and prevents the wires from bemg pulled loose The. :

_-conformal coating applied to the wires also prevents corrosion of the wires.

' -.ffDlspenser 12 preferably compnses a synnge supphed by EFD Incorporated,'-. ) |
977 Watérmari Aenue, East Providence, Rhode Island 02914, A

Dlspenser 12 generally includes barrel 14, dtspensmg txp l6 and'._

.' "pxston is. Because dispenser 12 is used for assblmg disc drives or their sub- '". - |
o .assembhes, each component of dispenser 12 is preferably non-magnetxc and .. -

" 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 narro\mngendzz opposzte the ﬁrstend Barrel 14 acts as a - B



C . WO 96/36963

10

PCT/US96/06854 -

W :

 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 ﬂlustrated in FIG. 1, barrel 14 and the remaining -

components of dtspenser 12 are- sized and conﬁgured for manual dtspensmg of

i 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
: ..polypropylene to prevent contamination of the disc dnve -

stpensmg tip 161 is sealedly coupled to second parrowing end 22.

-+ of barrel 14 . Dispensing up 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 -,

15 -

narrowing end 22 of barrel 14, Preferably, hub 24 includes extenor threads for

'..threadably engagmg extenor ‘threads deﬁned by end 22 of hub 24. Asa result,

drspensmg t1p 16 may ‘be easrly replaced Alternatnvely, hub 24 of drspensmg

- t1p 16 is mtegrally formed as part of barrel 14. ‘Hub 24 is preferably formed

is drspensed

" from a silicon free homopolymer polypropylene with an ultra-violet block
o .'addmve . The ultra-vrolet block additive is preferably colored to indicate a
L dxameter of the opemng deﬁned by dtspensmg t1p 16 through whxch fluid epoxy
20 ' S Lo,

Needle 26isa tube havmg a hrghly controlled mner dtameter for

B B dlspensmg exact amounts of glue or epoxy Needle 26 has an opemng 28 atone

Y

o end thereof through whtch the fluid is dispensed. Although showri as having a -
'umfonn outer drameter and as havmg an opemng at the dlstal end nwdle 26 ..

© may altemauvely have a narrowmg outer dxameter and an opemng through a !

L °s1dewall of the tube For eontammauon concerns, nwdle 26 is preferably formed '

" from 304 stamless steel-passwated Altematlvely, néedle 26 may be formed of *
i ‘any one of a ‘variety of conductrve materials. ‘For purposes of this d:sclosure, the

term "conductrve, heremaﬁer refers to any matenal that has an eleclncal o
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. res:stance from zero ohms to about 1.0 x 10" ohms. Needle 26 and hib 24

deﬁne a htghly controlled fluid conduit through which ﬂmd epoxy from thhm
barrel 14 is emitted out opening 28 by actuation of piston 18. '
Piston 18 is eonventxonally 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 illustration purposes, FIG. 1 shows piston 18

as being mamually’ actiated. However, piston 18 may alternatively be .
. automatieally operated by an automated process as is con'venﬁonally kn'own :
-Furthermore, for more precise control of fiuid dlspensmg, an alr operated
o -dlspensmg system, a_timed-pulse air operated dispensing system, or other '

convcntnonally known means may be u_sed_;_n place of piston 18 for forcing fluid .'

-out needle 26 of dispenser 12.

- Because dlspenser 12 applxes ﬂmd epoxy to. extremely small and

. precise locations - or: surfaces of the magnetxc head or glmbal ‘the. needle of :
- dispenser 12 is often brought into-very close or even physmal contact with the - -
' surface upon which the epoxy is being deposxted. It has been discovered that
" because components of dispenser 12 are electrically separated from ground by
_ a supradlsstpauve resistance (i.c. a resistance greater 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 mn'face upon which epoxy 1s being :
depos1ted Because the surfaces upon which the fluid epoxy are deposxted are .
: 'elecmcany connected or coupled to the magnetic head, the electrostattc 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 .
: :.dxschargetothemagnencheadmayactuallycausedamagetoadvancedmagneuc o
g heads whteh are extremely sensmve fo even extremely low voltages Asaresult, . :. o
.. based upon this dtseovery, groundmg system 10 is provnded for electneally _ o
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groundmg nwdle 26 to ensure that needle 26 and the surface upon whrch epoxy

i being deposrted are at an equal or near équal electrical potennal

Groundmg system 10 electncally grounds conductrve needle 26

- of dtspenser 12.and permits static charge to be dramed from needle 26.
Grounding system 10 mcludes groundmg attachment 30 :and grounding .
- - éonnection 32. Because groundmg systcm 10is used for groundmg mstruments C
. -used in assembhng disc dnves or thexr sub-assembhes, each component of
~ grounding' system .10 is prefcrably non-magnetxc and contammant free (i.e.
L 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 conductrve arm 38. Receptacle 34 is made of a highly

o , _electncally oonducuve material and recelves or holds needle 26 of dispenser 12.

15

20

Because needle 26 is preferably made of stainless steel, whrch is electrically

conducttve, receptacle 34 is electncally connected ad_lacent to or proxunate a’ -

L surface of needle 26 most likely to come mto close or actual physrcal contact'
w1th a surface of the magnettc head or grmbal This surface on dtspenscr 12is

the surface of needle 26 adjacent opemng 28 through whrch ﬂmd epoxy is-
dlspensed Receptacle 34 is grounded through arm 38, mounting member 36and
ground connecuon 32 Preferahly, receptacle 34is grounded fo. an AC ground .
As a result. receptacle 34 electncally grounds the surface of dlspenser 12 most

_ -. likely to come tnto contact with the surface of the drsc drive assembly that is
. electncally coupled to the sensrtrve magnetic head. Consequcntly, receptacle 34
- prevents damage to the magnenc head caused by electrostatrc dtscharge from
AU _needle26ofdrspenser 2. : ' :
RN SR
SUEI - dispenser 12 and is made ofa lnghly elecmcally conductive matenal Mounting
. member 36 is preferably made - of resilient spring stamless steel. 'Mounting
- member 36 is preforably configured for being releassbly mounted to barrel 14 .
”,.so that groundmg attachment 30 may be removed from dlspenser 12 when barrel

Mountmg member 36 is conﬁgured for attachment to barrel 14 of
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. l4is bemg refilled with fluid epoxy or when drspensmg tip- 161 1s being replaced
. Alternattvely, mounting - member 36 ‘may be fixedly secured to barrel 14.
o Mounung mernber 36 is electrically grounded by ground connectlon 32. As a
' result, mounting member 36 grounds and ‘drains static ‘charge build-up from o

barrel 14 of drspenser 12. As’ shown by FIG. 1, moumtng member 36 is e

'preferably conﬁgured for being grasped by-an operator’s hand. Altemattvely, : N

: '. when a machine or other aitomated process automatreally dtspenses fluid epoxy

10

15

200

o 25

from drspenser 12, moummg member 36 may have any one of a vanety of

receptacle 34 and is made of a highly electrically conductive matenal '
Conductlve 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.

Ground connection 32 electrically grounds grounding attachrnent

© .30 and includes conductive glove 40, wrist. strap 42 and electrical conductor 44 -
' Conducttve glove 40 isan electncally conductive glove sized for fitting’ upon an_
o -'operator s hand. Preferably, glove 40 is made from a synthettc rubber possessing o
: - conductive propérties such as Nitrilite supplred by. Ansell-Edmont lndustnal Inc., - -
: 1300 Walnut Street, Box 6000, Coshocton, Ohio 43812-6000. Glove 40 prevents : i
contaminating parttcles and oils from the operator’s hand from being deposrted -

upon components of the disc drive assembly. Because conducnve glove 40 i '
made of an electrically 'conductive matenal, glove 40 conducts stanc eharge.

_ bmld-up from grouniling attachment 30 and needle 26 to ttssue of the operator s
" when glove 40 is placed in contact with attachment 30. Glove 40 eonducts the .
.. static charge away from grounding attachment 30 through the tissue of the "~

' operatortownststrap42whrchrseleemcallyconnectedtoground. Asaresult,

glove 401is electrxcal]y grounded v1a wrist strap 42. Alternatrvely glove 40 may.' '

i : 'be formed from a matenal such that electncal charges may be conducted across '." .

PCT/USI6N6854

Conductlve arm 38 extends from mountmg member 36 to L ..
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electncally grounded by any conventional groundtng connections.

10

.15

_ _ " Wrist strap 42 preferably encircles the .operator’s wrist and 1s.
- electncally connected to. conducnve glove 40. Wnst strap 42 is formed from a
. _-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 drrect electncal contact wnh 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 . Wrist strap 42 i is electncally

coupled to conductor 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 electrostatxc charge is not negated As a result,
' conducnve glove 40, wrist strap 42 and conductor 44 of grouud connectlon 32
.. _provrde a reliable electnca] groundmg connection to groundtng attachment 30 .
_,and needle 26 of. dispenser 12 durmg manual dxspensxng of ﬂmd epoxy from - .

dtspenser 12

. , 42 and conductor 44 form an electrical pathway from needle 26 1o ground for

" g

- draining static charge The electrical pathway formed by groundmg attachment :
30, glove ‘40, the ttssue of the operator wrist 42 and ‘conductor 44 has a

S _maxunum total resxstance in series of about 1.0 x 10" ohms ‘Preferably, the

- : 25 -

. . :'electncal pathway has as low of an electncal resistance s possrble between_
. : needle 26 and ground ‘Becatise the electncal pathway has a resrstance in series
“at least within the dxssrpatxve range of resistance, groundmg system 10 effectively
drains stattc charge from needle 26 of dlspenser 12 and limits the amount of
- voltage extsnng at the tip of needle 26. . In addition, groundtng system 10
;, provrdes a groundmg connecnon that is rehable, ergononnc and contammant free

.PCT/US96/06854

" Overall, grounding attachment 30, conducttve glove40 wriststrap .
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" Asdiscussed above, fluid epoxy may alternatively be automatically

: dxspensed from dispenser 12 by an automated process. 'As a result, conduetxve -'

glove 40 and wrist strap 42 of ground connection' 32 may be omitted and

o conductor 44 may be directly electrically. coupled to grounding attachment. 30.

In particular, conductor 44 may be directly electrically aitached to mounting

' merhber 36 of attachment 30. Furtherm_ore,_ when fluid epoxy is automatically )

dispensed from dispenser 12, grounding attachment 30 may simply comprise

'receptgcle 34, whereby conductor 44 is directly electrically connected to
* . receptacle 34. As can now be appreciated, electrical g"rounding system 10 may .

have a vanety of designs and configurations for electrically groundmg ‘and

- draining static charge build-up from instruments, such as dispenser 12 having

20 -

25

- _.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
- 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 conductive arm 38 in greater detml As best
"+ showm by FIG. 2, conductive arm 38 includes band 50 and receptacle mount 52.
.Band 50 -is made of a highly electrically conductive material 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
’ 26 and d;spenser 12. Ascan be appreclated ‘band 50 and conductlve arm 38
-may altemauvely be fixedly mounted to mounting member 36 at a deslred angle =
" with respect to mounting member 36. Band 50 is preferably forthed from a
. " rigid, ‘yet resilient, material such as spring “stainless steel. Because band 50 is
‘preferably formed' from ‘2 rigid, yet resilient conductive material, “band 50
. mamtams receptacle mount 52 and receptacle 34ata substannally fixed posmon

partially removed from,dxspenser 12. FIG. 3 is an exploded perspective view of
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relatlve 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 m substantial alignment with needle 26.

- 100

15

.20

25

* As a result, grounding attachment 30 may be more easnly mounted to chspenser
12, ‘Tn additior because band 50 exiends inviard 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 dtspenser 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 '

when dispenser 12 is being refilled or when d1spensmg tip 16 is bemg replaced

' and also pexmns groundmg attachment 32tobe remounted upon dispenser 12 for

reuse Alternanvely, conductlve arm may compnse any well known conductmg

' structm'e such 8 a conductive wire, : _
' Receptacle mount 52 is preferablv formed by bendmg band 50 at
e an angle towards the axial center hne of dxspenser 12. Receptacle mount 52 is
a preferably formed from a highly electncally conductxve matenal (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 dlspenser 12. -
: 'Apermre 54 preferably has a diameter sized for the receptlon of receptacle 34 -
. through whlch needle 26 extends : : o

‘As shown by FIGS 2 and 4 receptacle 34 mcludes shell 58,

s capture washer 60 ‘and contact 62 (shown only in FIG& 4) Shell 58 is'a - -
generally tuhular shaped member made of a hxghly electncally conductwe .
B material such as  brass alloy. ‘Shell 58 s preferably tin platéd.” Shell 58 has a
-ﬁrst outer dxameter 66 whxch wxdens foa second outer dxameter 68 to form
’ shoulder 70. Outer diameter 66 s sized for bemg recetved and extenchng '
B _’through eperiure 54'of receptacle mount 52. Shell 58.of receptacle 34 is
'preferably press ﬁt in receptacle mount 52 However, outer drameter 68 is

PCT/US96/06854
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' preferably sized larger than the diameter of apermre 54 50° that shoulder 70 abuts h

reoeptacle mount 52.
' .Capture washer 60 is'a conventional washer made. of lnghly :

. electncally conductive material, preferably tin plated brass, and defines an mner
"diameter 74. Inner diameter 74 is sized for receiving in close tolerance outer

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

- are preferably formed from tin plated biass, receptacle shell 58 and washer"ﬁo

are easily soldered together at low temperatures As a result, capture washer 60

©  mounts receptacle shell 58 of receptacle 34 to receptacle mount 52 of conducnve
. arm 38 without the high heat which would otherwise be requxred for silver
" soldering receptacle 34 directly to stainless stéel mount 52. It has been

o dtscovered that the extreme heat required for silver soldcnng receptacle 34 to

C15

.20

25

stainless steel mount 52 causes oxrdanon and annealing of contact 62 and reduces .

electncal contluctmty As a further assurance of electrical contact between

'receptacle 34 .and receptacle mount 52, capture washer 60 and receptacie shell' '
_ 58 are soldered to each other so that 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 -

easily removed by reheatmg the solder and replaced if necessary, thereby
: extendmg the useful and reusable life of grounding attachment 30. In addmon,

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

'." ‘needle 26 and dispenser 12 for ease of mountiog and removing érouuding
' attachment 30 to and from nieedle 26 and dispenser 12. - )

As shown by FIG. 4, shell 58 further deﬁnes an inner dlameter 80

stzed for the receptton of contact 62 and needle 26. Preferably, 2 surface of '
' mner diameter 80 is tin plated njckel. Altemattvely, the surface may comprtse
gold plated nickel. Contact 62 is formed from 2 highly electncally conductive

""" resilient inaterial such as a beryllium copper alioy, Preferably contact 62 has an

- 'outer dtamet_er 82 sized so that eontact 62 may be captivated thhm the i rnner_
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. diamieter 80 of shell 58, The surface defining the outer diameter 82 is preferably
. tin plated mckel Alternatrvely, the Sm'face may be formed from gold plated -
. nickel. Asa resuli; contact 62 is seeurely electrically coupled to shell 58 to
: provxde relrable electrical connecuon  Contact 62 deﬁnes an zntenor passage

centrally extendmg 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 '_

" insertion of needle 26 into the passage deﬁned by conmct 62, leaves 84 grasp
" needle 26 to axially center needle 26 and to msure areliable electncal connectxon '
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

o removed, enablmg grounding attachinent 30 to be reused.

B R

....-20.

R 5HollowRoad Oyster Bay, New York 11771-0300.

Furthermore, because the force used.to msert and remove needle

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

mserted conceutneally through contact 62. and shell 58, leaves 84 of eontact 62

_and needle 26 rtself are less hkely to be damaged from incorrect or mlsahgned

insertion of needle 26. As a result, groundmg attachment 30 may be femoved

. from dlspelser 12 while dlspenser 121is bemg filled or when drspensmg tlp 16
_ 1sbemgreplacedsothatattachment30 maybereused ShellSSandcontact 62
' 'preferably compnse pm receptacles conventionally used in_ circuit boards and

supplied by Mﬂl—Max Manufaetlmng Corporatton, P.0. Box 300 190 Pme

As best shown by FIG. 3, mountmg mber 36 is preferably an’

. . '-elongated sleeve 88 havmg an‘inner diameter eonﬁgm'ed for attaehment to barrel - -

a '.'_14ofdxspenser12(showanlG 1) Sleeve88hasanmnerdtametersxzedfor
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'at parttally surroundmg barrel 14 of dispenser 12. Preferably, the inner drameter
of ; sleeve 88 is sized in close tolerance with an outer diameter of barrel 14 so
that sleeve 88 remains in place and in contact with barrel 14 unless forcefully

removed In the preferred embodiment, sieeve 88 is C-shaped so that sleeve 88 .

. may be temporanly expanded for femoval of sleeve 88 and grounding attachment
© 30 from dispenser 12. In addmon beeause sleeve 88 is C-shaped, sleeve 88

allows the operator to v:sually inspect barrel 14 to detect the amount of ‘epoxy
remaxmng within barrel 14 of dispenser 12. Sleeve 88 is preferably formed from

" a highly electrically conductive material which is résilient and has a shape '
10
'm conjunction with glove 40, wrxst strap 42 and conductor a4 (manual

memory such as spring stainless steel. When grounding attachment 30is used

dlspensmg). sleeve 88 preferably has a surface area sized and configured for
grasping by an operator’s hand within glove 40, Alternatively, when grounding A

: attachment 30 is used in conjunction with an automated dispensing process,

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 permrts

- grounding conductor (not shown) to be easrly attached to groundmg attachment -

E " 30. As can be appreciated, vanous mechamsms may be used to electncally .

20

- ground grounding attachment 30,
.~ . FIGS. 5 and 6 1llustrate an alternate ¢ bodxment (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

28

. partially extending through and electrically coupledtogroundmg attachment 130.

.. FIG. 6is a eross-secttonal view of needle 26 inserted through and electncally .
¢ .connectéd to receptacle 134, For ease of illustration, those clements of FIGS. .
. 5and6wh1charethesameasthoseelements of FIGS. 2-4arenumbered' PR
. . siniilarly.

Asbest shown by FIG 5, receptaele 34is replaced w1th receptacle B

' 134 and conductwe arm 38 is replaced vmh conductive arm 138 Conducttve
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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.
However, as shown by FIG. 5, reoeptacle mount 152 is 1ntegrally formed as part,
" .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
. by cuttmg an mverted U-shaped 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 dxameter 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
* -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, msertlon
- of needle 26 through slot 194 temporanly deﬂects finger 196 sxdeways so that
20

fir inger 196 ptvots left or nght dependmg upon how needle 26 is inserted.
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
.26 in place and insures a rehable and consxstent electncal connectton between '
. needle 26 ‘and receptacle 134 of groundtng attachment 130. ‘As can be
o ..appreclated, the chp formed by receptacle 34, 134 may have a vanety of
altemate conﬁgurattons and desxgns for establishing a rehable, conﬁnuous
- electrical connecuon between needle 26 and groundmg attachment 30, 130 and
: -." for secunng needle 26 in place L L
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. In conclusion, grounding system 10 provides a reliable, continuous
. electrical path or circuit from needle 26 of dispenser 12 through grounding

10

15

attachment 30, 130 and ground connection 32 to AC ground.  This electncal

'pathwayhasama:umumresxstancemsenesofabout10x10“ ohms. Because -

the overall resistance in series of the electrical pathway formed by groundmg
system 10 is within the dissipative range, grounding system 10 effectively drains -
static charge and minimizes or climinates' voltages existing at needle 26, ]

: Preferably, groundmg system 10 reduces voltages at needle 26 to levels below

allowable voltage levels based upon the sensmvny of the magnetic head to

_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 -

electrostatic discharges from needle 26 of dispenser 12. “At the same time, )

grounding system 10 does not interfere with the operator s use of dispenser 12
and is extremely ergonomic. In addition, grounding system 10 does not
contamitiatc components of the disc drive assetnbly being assembled and permxts ' '

. -easy determmatton of the amount of fluids within d:spenser 12 . As can be IR

. appreciated, groundmg system 10 may be easﬂy adapted to various other

. 20

- ‘to preferx'ed cmbod:ments workers sktlled in thc art will recognize that changes S :

instruments uséd during assembly of disc drive components whlch are in - .

electncal contact with the magnetic head. _
Although the present mvenuon has been descnbed wnth reference

maybemademformanddetatl w:thoutdepartmg fromthe sptntandscopeof-

~ the invention.
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WHAT IS CLAIMED IS: -
. 1., Inadevice for assembhng a disc drive assembly, whe:em the

10 -

15

. '_20. .

6 . 5.-.The 1mproved devwe of claim 4 wherem the chp compnses o

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

) _11n eleetncal contact vnth a magnet:c head of the assembly, an mprovement

: conduei:ive meaos eleetriesny connemd orox'imate to the surface
: ~ of the device for.‘grounding the device to prevent damage '
. to the magnetxe head caused by stauc dlscharge from the”
- . devrce : L
-2 The rmproved 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 _conductxve means includes:

‘an electncally ‘conductive reeeptacle engagmg and electneally
" conniscted to the needle, and :

L eleetncally conductive means eIectncally connected between the

conducuve reeeptacle and ground

. 3 . ,The improved device of claim 2 -wherein the reeeptacle meludes '
an eleetncally conductwe tube through which ‘the needle is

inserted.

C4 L The improved ‘device o{f.elaim 3 whereir'l_ the sicetace further

.'inelucies:', , : A | - |

S _at least one . electncaily conductlve prong coupled to the .
electneally condueuve tube w:thm the tube, wherein the

prong is resrhently blased mto contact w1th the needle;”

5 v _' The nnproved device of clann 2 wherem the reeepmcle mcludes T

o - a clip conﬁgured for ho!dmg the. needle.

. ThlS Sheet Has Been Reﬂlaced
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a Body deﬁniug an opening for receiving the needle; and .
a finger projecting from the body into the aperture wherem the
. finger clamps the needle against the body _ .
' 7. The mproved devnce of claim 2 wherein the dlspenser mcludes
| 5 ‘atube havmg a narrowing end through wh:ch the needle projects and wherem'
the electrically conductive means includes: : . . .
" .an electncally conductwe mounting member conﬁgured for L
- attachmenttothembe, and _
. . an electrically conductive arm extending from the mountmg o
110_- o o member to the receptacle. R
- 8.: . The improved device of claun 7 wherem the electncally '
: conductwe mountmg member mcludes '
' an elecmcally conducuve sleeve conﬁgured for at- least partmlly

Y : - surrounding the dlspenser tube. -

15 9. - .. The xmproved device of claim 8 wherem the eleehmally

' oonductxve sleeve is substantially C-shaped for parually encxrchng the dlspenser o
mbe' .
10. . The improved device of claim 7 whersin the electncally
T conducnvearmcompnses _ , T '

20 . - "arigid band fixedly coupled to the mountmg member and the -
3 _ receptacle ' o
1L - A fid dispensing system for dlspensmg fluids ontoa  disc drive -

- surface in eleclncal contact with a magnetxc head, the system compnsmg
o - o adlspenserhavmgaeonducnvesurfacedeﬁnmganopemng _
' '..25 Sl through which fluids are dxspensed onto. the. disc dnve
o | sutface; and SRR |
- grounding means electrically connected to the conduct:ve surface .
for electncally groundlng 1he conducnve surface to TR

This Sheet Has Been Rerlaced ’
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B through wluch ﬂuxds are drspemed onto a disc drive surface m electncal contact =
E 'w1th a magnetlc head, an xmprovement compnsmg : :

BRI | AN A dev:ce for groundmg a nwdle of a dxspenser the devrce- e
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' pre'vent damage to the magncnc head caused by static
- ... discharge ﬁ-omtheconducnvesurface L
2. Thesystem of claim 10 wherein the dispenser compnsesasyrmge-
- havmg a conducnve needle through which fluids are dlspensed onto the surface.
S5 13 _' Thesystem ofclmm 11 wheremthe groundmg means includes:
.' k an -electrically conducuve receptacle engagmg the conducuve -
" surface;and A
: electncally comlucnve mieans. electncally connected between the - '
: N ' conductlve receptacle and ground _ _
10 14  The system ofclaun 13 wheremthnlectncally conductrve means -
' - an eleetrically conducti've' mounnng 'memher' conﬁgured for
) attachmenttoanupperportxonofthed:spenser‘and '
e " oan electncally conductlve arm - extendmg from ‘the mounnhg
5 . member to the receptacle. o
15. N | ._ The system of clarm 14 wherem the electncally conductlve arm
: include's:. :' L .
N --an electncally conducnve ngld band fixedly coupled to the
R - . mountmg member and the receptacle T
: --16'.' R In a dlspenser havmg a condictive ‘surface deﬁnmg an openmg

conducuvc means electncally connected 10 the conducuve surface

. ofthe dtspenser for groundmg ‘the conductive surface of e '
the. dxspenser to prevent damage to the magnetic head ~

. caused by static dxscharge from the conducuve surface.

;Tmem;

B W
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an electrically conductlve receptacle engagmg and electncally
‘connected to the needle; and : '

'eleetncal conductive - means electncally connected to the

conductive reccptacle for- electncally groundmg the
receptaele

- The device of claim 17 wherem the receptacle mcludes :
- an’electrically conducnve tube through whzch the needle is

inserted.

. - The device of claim 18 wherem the receptacle further mcludes

at least one -electrically conductwe prong. coupled to the
electrically conductive tube within the tube, wherein tie -

" prong is resiliently biased into contact with the needle.

‘The device of clalm 17 wherem the rcceptac!e mcludes a- clip

. -conﬁgured for holdmg the needle:

15 . 2.

22

. 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
The devxce of claim 21 wherein the dlspenser comprises a \ tube |

20 having a narrowing end through which the needle proJccts and wherein the
B -electncal conductive means includes: I b '

23
X R

' an electrically conductive mountmg member conﬁgured for

- gittachment to the tube; and :
an electrically conduct:ve arm extendmg from the mountmg '
member to the receptacle. ' '

The device  of claim 22 wherem the eleetncally conducnve-. S

. -mountmg member includes:

© am clectncally conduct:ve sleeve conﬁgured for at least pamally .

: surrom:dmg the dxspenser tubc
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‘24, " - The devnce of clann 23 wherein the elecl:ncally conductive sleeve |
is substannally C-shaped for parhally encn'clmg the d:spenser tube.. ' E
25 -, The device of claim 2 wherein ths electrical conductive means =
| .. furthermcludes S L
-5 . o .am electncally conductlve glove for bemg placed in electncal- '
L - contact with the mountmg member “wherein the glove is
_ _ . electrically oonnected to ground '
o ﬁG. o The dev1ce of claim 25 ‘wherein the electncal conductwe means
._ _ﬁmhermcludes S "
L 10 _.' SO electncally conductwe wrist strap for bemg worn by an
o : operator adjacent tissue of the operator, wherein the wrist
- strap is electncally connected to"the glovc through the
operator S nssue, and ' c
L - an electrical conductorextendmgﬁ'omthewnstsn'apto gomd. L
- 15 27 . - system for applymg ﬂmds onto a surface in electncal contact . o

- wnth a magnetxc head, the system compnsmg . : . _
‘2 syringe having ambethroughwhlchﬂmdlsdtspensedontothe o
surface and a barrel for being grasped by an operator;
: _ . _ anelectncally conducnve attachment coupledtothedxspenser,the '
© 20 ... . atachmentincliding: - |
o e B an eleemaally conductlve receptacle engagmg and o
: ) eleemcallyconnectedtothembe, v
an electncally conductive. mounnng member oonﬁguxed'
. L SICEETUEE forattachmenttothebarrelofthedxspenser‘and ' N
257 R - an electncal conductor extending from the mountmg L
| i .- o membertothereccptacleand SRR Lk
an electncally conductive glove for being worn by | the. operstor . . -
' and for electncally contacnng the electncally conductlve o
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mounting member wherem the electncally conductive

' . glove is grounded. .
L. 28 The system of claim 25 further including:
RO . an electrically grounded wrist-strap electncally connected to the
. 5 U ~ electrically conductive glove ' :
29, The system ‘of claim 26 wherem the electrically conductwe'

i attachment, the electrically conductive glove and the electrically grounded wnst
s&aphaveamammumtotalresxstancemsenesofaboutlﬂx10"ohms _
30 - The system of claim 25 wherem the electncally eonductwe' '
10 motmtmg member includes: - L.
- . an electrically conductive sleeve configured for at least part:ally
L o surroundmgthebm-relofthedlspenser . Do
31" © . Amethod for electrically grounding a hand-held iristrument 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 attachmentlsconﬁguredfor bemg graspedbythehandof' T
wearmg an elecmr.ally conducnve glove over ‘the hand; ,
. weanng an electncally conductive wrist strap, wherein the wrist
: o o strapnsmcontactmththesklnoftheoperatorandls"
B0 - clectrically grounded; and < .
R graspmg the electncally conductlve attachment thh the .
electncally conductive glove when {the instrument 1s.-'
- posmoned in electncal contact w1th the’ magnetnc head '
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