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15 crammed into electronic device, the more fragile the device behaves towards
electrostatic spark.

Care is taken in manufacturing and handling of electrostatic discharge sensitive
components to reduce, or hopefully eliminate static electricity. People, equipments

20  and materials have to be properly grounded to discharge harmful static charge that
may reside on every people, equipments or materials.

Chairs are a common item used in a manufacturing facility. The movement of human
on a chair can cause static electricity to discharge and damage electronic
25  components.

An electrostatic discharge chair can help in eliminating static electricity to protect
electrostatic discharge sensitive devices. US patent 4630867 describes an
electrostatic dissipative chair having a non-conductive chair cover and a conductive

30 flexible mesh to dissipate static charge. The mesh is incorporated between chair
cover and chair cushion. Means are utilized to dissipate static charge from the mesh
to ground.

EP patent 1335639 describes an electrostatic chair suitable for being used in places
35  where there is radiation or electromagnetic field to which a human operator is being
exposed. The chair is characterized in that the chair can absorb the electrostatic
charge deposited on the body of the operator sitting down and discharges them to



EP patent 1335639 describes an electrostatic chair suitable for being used
in places where there is radiation or electromagnetic field to which a
human opeweat2oro/i73126ei ng exposed. The chair i s charact er iPE@MY2008/b0@i98t he
chair can absorb the electrostatic charge deposited on the body of the
operator sitting down and di scharges $hem toground. The seat is nmade up of
el ectrostatic discharge surface finishing having netallic threads. A

typi cal el goumdsthet $ant d sedarype ot kigctrostatiosdisthgrgef suaface Ifisishing Jtaging c

di scharge sgaliktgeadl €Ctrically connected to a netal sw vel post, extending
downwar ds through the main nmetal swi vel post to a plurality of radially
spread out netallic legs. Each leg is fixed with a conductive or static

di ssi pativa tﬁd&‘éa‘l/@ﬂectﬁ‘cﬁﬁdt@rdlsbmr@é oA %@tstsCof%aa&@ro@tbﬁ&a@@{atgyﬂséaﬂnQr ound and
nt of, the chai.r on Those skilled in the art

| | ow f
ﬁavewde el ‘8‘%&8‘3% 80'?”88tﬁd &Rags gaéts‘éﬂ‘,’ﬁ%t‘lﬂsg eé‘FB@E‘QB ”é(‘ﬁ“és Brugh aBhair cover
having a coktabsawigelqusitocopidratity ob eadialin spebe dut wetalliglegyenBadhded® fied Yet

anot her sk ItrL g%ab@g{i@horasqéhc%\é%l f?\%e&vn?eﬂ%.{lﬁ to%h %tgﬁ %ﬁg é}c %'sns harge chai r

cover haV|n ainrestirn oor. PZSA f1ow from
a person' s“bﬁﬂym§mﬂﬁmwgﬁ©hmPW%“@ﬂe&$ﬁcbﬂem1weﬂmalr cover through the coil ed
drop chain to ground. However, the cost of a properly designed

el ectrostatic discharge chair can be prohibitive when considering a |arge

scal e ftpl ERRSt iegnnithe £ %YE‘CQPVQ'%H?SUV‘G ide9Eiay detachabler sisricestali§senbl y
oper at i on. dié¢haddd Qfanaiowé/rawdx/mg& esNsl |gYodnarc@ﬁtl BOR CornBRkE 1A tgrddramgof

el ectrostati.c hai u of, de habl e el ectr tatlc
di schar ge EH& ?l @%’%P SK@ Cg tﬁﬁﬁ?b&&'@?‘%ﬁ??o&e{fﬁ% Er %?téccﬂ%ﬁr@@ & cover
W th a st acader bawngoudrdp kigaimesstisg ors thedloat Stedit ghdrgewcaroitdw frdsh arpeesod’ sgr oundi ng

nmeans are ![J?dé'aé&l%/gc E@lelegtﬁ ABtRRALIP WL i o,?ﬁﬁtl% |I@otc§r§§@§g o pqrgur]'\
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intensive electronics assembly operation. An aiternative to a costly large scale

implementation of electrostatic discharge chairs is the use of detachable electrostatic
20  discharge chair covers. A detachable electrostatic discharge chair cover with a

standard grounding means is relatively low cost. Standard grounding means are

usually metal drag chain with one end attached to an electrostatic discharge chair

cover and the other end dropping on the floor. An alternative method is to use a

ground cord with one end attached to an electrostatic discharge chair cover and the
25  other end connected to the adjacent electrostatic discharge work table.

Drag chains have little contact with floor in reality and become disconnected with

ground especially on patterned conductive tile or patterned static dissipative tile.

Furthermore, the chain may obstruct the movement of human or jamming the chair
30  when the seat spins during the adjustment of the chair's height.

For the coiled ground cord design, when the chair seat turns one or more full circle,
the ground cords can also strangle itself to the swivel post of the chair. This will
become a problem because this will result not only in the sudden ejection of the
35  banana plug of coiled ground cord which was earlier plugged into the outlet socket
usually at the front or side panel just beneath the surface of the table, it can also
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SUMVARY Q: THE INVENTION It is therefore the pri mary obj ective of the
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el ectrostatic discharge sensitive electronic nmanufacturing activities. The

i nvention disclosed herewith consists of a conductive or static dissipative
chai r Bover, a unique flexiBNMEBYQRETHENVENIAN | oop and a groundi ng neans
to be used on a typi cal swivel chair. Static charge flows fromthe chair

cover to t fle
lp % there)f;ore the primary objective of the present invention to research and find a

practical and workable means that can provide a cost effective alternative to an
electrostatic discharge chair that make it possible for a wide scale application in the
20  electrostatic discharge sensitive electronic manufacturing activities.

The invention disclosed herewith consists of a conductive or static dissipative chair
cover, a unique flexible conductive ground loop and a grounding means to be used
on a typical swivel chair. Static charge flows from the chair cover to the flexible

25  conductive ground loop. The conductive ground loop conducts the static charge to
the swivel post. The grounding means is used to drain static charge from the swivel
post to ground.

The flexible conductive ground loop provides a means to drain static charge from the

30  chair cover to the swivel post seamlessly without any loose or hanging paris. Loose
or hanging parts resulted from the use of a normal coiled ground cord or drag chain
used in prior art are cumbersome and ineffective.

BRIEF DESCRIPTION OF THE DRAWINGS

35
The invention will now be described in greater detail, by way of an example, with
reference to the accompanying drawings, in which:



conductive ground | oop. The conductive ground | oop conducts the static
charge to the swivel post. The grounding neans is used to drain static
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prior art are cunbersonme and ineffective. BRI EF DESCRI PTI ON OF THE DRAW NGS

The invent Fign{Widstrateew B&rsgsed lnbﬁdof'é% EhBsdiREntdStdddtrostBic WRY ﬁvean
exanpl e, W|th reference tgq/qshe accq |ng drawi ngs, in which:Fig. 1

i |1 ust rat e8] RUTIHEA oW '%‘W"oafm 'bdl ment of el ectrostatic

di ssi pati ve chair cover with a ground d| sc on a swivel chair; Fig. 2A and
ZBiIIu f v und | oop; Fig.
3 iIIus r at é%@arﬁ’qﬁ%@Fﬂg&{e{té’ﬁp&sg&t&’% vidw o Eﬁé’i 2 ﬁ&%{]g}éﬁ OU%S%OI%E seanl ess
integration of flexible conductive ground | oop on the swi vel post; Fig. 4A

and 4B i || pgt RajGsrRedQl FRM PokEW @éwaofswswel Q:'HQ* rshggmg%@dséamé%sg 3,

showing the clutter free integration of flexible conductive ground | oop on
the sw vel NFgEttion gf fgPlecandreiye Q%F%@OPQHH‘%"@V‘E' Bostl | ustrates a perspective
vi ew of a groundi ng neans chained to a swvel chair. DETAILED DESCRI PTI ON

OF THE NGS An rview of di nent of electrostajic discharge
chai 1 dBuel Cuit AN g BAEIRS 3 S EL v o 2rvie i BB B hDeMong 1o Fi o
1, show ngtha dlitesirgaintegeatio af frexmtae\wndl(cme) grofihcebobip be thecsnduet post ¢n goound | oop
(14) and %Q%QQEQ% ®ans (16). The dissipative chair cover (12) is
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DETAILED DESCRIPTION OF THE DRAWINGS

An overview of an embodiment of electrostatic discharge chair cover with a
grounding disc will first be described according to Fig. 1, showing a dissipative chair

20 cover (12), flexible conductive ground loop (14) and grounding means (16). The
dissipative chair cover (12) is preferably a detachable static dissipative chair cover.
The accessories are desired to be used on a typical swivel chair (17) which swivels
around a swive! post (34).

25  The detachable chair cover (12) is made of static dissipative material. It is used to
cover the back rest (18) and seat (20) of a chair. A conductive or static dissipative
strip (22) is used to maintain contact between back rest and seat to dissipate static
from the back rest to the seat of the chair.

30  The flexible conductive ground loop (14) comprises of an attaching means (24) and a
pair of coiled springs (26), as shown in Fig. 2A. A snap fastener is preferably used as
attaching means (24). The coiled springs are affixed to the attaching means. The first
spring have an open end (26a). The second spring has an open tapered end (26b).
The open end (26a) and open taper end (26b) are to be fastened together as

35 interlocking loops by screwing one end into the other, as shown in Fig. 2B. The

' interlocking mechanism of the ends is similar to Garter springs.



cover the back rest (18) and seat (20) of a chair. A conductive or static
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means (16) which transtfers static charge fromthe sw vel post to ground.
The gro‘éndl ng nmeans (16) is preferabl y conprises of a conductive strip (36)

and a gr ourry. mosheRis Ggro(ikdig mEBRs CBNAHISK krufsrsr Istdtic CRAYe dmMhaRRRA ar ound
the | over p%gtttoogro&nr&eTﬁgm g\r/o%lndlgg meag?’%?é) lseérte?erg)lyngonqgr\llggg\% gscoﬁélu%tl\?et tached to
t he
strip (36) and a grounding weight (38). The conductive strip (36) is wrapped around
the lower part of the swivel post (34), extending downwards and attached to the
20 weight below. The grounding weight (38) has a relatively large contact area and
considerable mass to ensure good contact with ground to reliably transfer static
electricity to ground. The conductive strip (36) acts as a medium to allow transfer of
static electricity from swivel post (34) fo weight (38). Any material which transfers
static electricity can be used as conductive strip. Metal chain, metal wire, metal
25 spring or braided metal wire make a good conductive strip. Other form of grounding
means may be used, such as simple drag chains.

The weight (38) has pitched edges and two conductive strips (36). The pitched edges

are pitched at an angle of 20 degree to 40 degree. A weight with two conductive
30  strips spaced apart attached to the weight will facilitate a more stable movement of

the weight compared to the attachment of having only one conductive strip. Thus

forward, backward, left and right movement of the chair will not cause the weight to

move relentlessly when it is connected with two conductive strips spaced apart. Two

conductive strips will also provide better grounding durability because if one strip
35  breaks, another strip will still be dissipating static electricity.
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This will enable a person who sits on the electrostatic discharge chair cover to
effectively conduct and dissipate the static charge from his body through the
conductive loop, swivel post, conductive strip and the grounding weight to the
conductive floor with good electrical continuity. Such design will effectively drain
20 away the harmful static charge on the worker sitting on the electrostatic discharge

chair cover thereby protecting the electrostatic sensitive electronic devices from any
electrostatic discharge damage.

Accordingly, the invention has a simple setup of grounding a chair with electrostatic
grounding discharge accessories. It is the combination of the above features and its

25  technical advantages give rise to the uniqueness of such invention. Although the
descriptions above contain much specificity, these should not be construed as
limiting the scope of the embodiment but as merely providing illustrations of some of
the presently preferred embodiments.



At the lower end of the exposed netal post, the conductive strip is
wrapping around it and formng a | oop. The strip extends itself and

at t aches wo 2a10gr7o1zadi ng wei ght which is resting on a sta&crmyiossiqadsi ve or
conductive floor. This will enable a person who sits on the electrostatic
di scharge chair. cover to effectively gonduct and dissipate the static
charge from his body through the conductive |oop, sw vel post, conductive
strip and the groundi ng weight to t®AMEnductive floor with good el ectrical
continuity. Such design will effectively drain away the harnful static
charge on tting on the electrostatic discharge chair cover
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2. Electrostatic discharge chair accessories according to claim 1, wherein the chair

cover (‘12) is preferably a detachable static dissipative chair cover.

3. Electrostatic discharge chair accessories according to claim 1, wherein the chair
20 cover (12) preferably covers the seat (20).

4. Electrostatic discharge chair accessories according to claim 1, wherein the chair
cover (12) preferably covers the seat (20), while a dissipative strip (22) maintains
contact between back rest and seat to dissipate static from the back rest to the

25 seat.

5. Electrostatic discharge chair accessories according to claim 1, wherein the
flexible conductive ground loop (14) has an attaching means (24) attached with a
pair of flexible coiled springs, the first coiled spring having an open end (26a) and

30 the second spring having an open tapered (26b) end. A

6. Electrostatic discharge chair accessories according to claim 4, wherein the
flexible conductive ground loop (14) is wrapped around swivel post (34) by

screwing one end of the spring into the other to provide a ground path-from chair
35 cover to swivel post.



swi vel chair via dissipative chair cover and flexible conductive ground

| oop to swvel post, and from sw vel post to ground via groundi ng neans. 2.
El ect r ostwbi2o10di732har ge chair accessories accordi ng to ecaimyzos/odoessei n t he
chair cover (12) is preferably a detachable static dissipative chair cover.
3 . Electrostatic discharge chair accgssories according to claim1l, wherein
the chair cover (12) preferably covers the seat (20). 4 . E ectrostatl C

di schar ge Tchikrctrastaiesdischaee awiordiesspriee adcaidinglio whier @i tengin ¢hai r cover
(12) prefera @/ﬂ di ssipative strip (22)

mai nt ai ns co%%cg ‘érge{aaggﬁ?g ¢§Erraé§%)s§ﬁ seeg'tepto di ssipate static fromthe
back rest to the seat. 5 . Electrostatic discharge chair accessories

accor di ng g oprkRbdtti, dl!Mh%Fg%' Bndih 8cdels§orieB! SccbRiMULE bidfn OF akgkihope (14) has
an att%chl ng neans Ri{ ached with a pair of flexible coiled springs,

the first coficdpdiag ??Qs .mafea%?'yoﬁ%pr@ﬁa of Posgndupyet HeP R HY 8pri ng

havi ng an opeshduaperneighf 28h) end. 6. El ectrostatic discharge chair
accessories according to claim4 , wherein the flexible conductive ground

|l oop (14) is wapped around swi vel post (34) by screwing one end of the
spring i ntS Eketregidtsrdischarpe ohdindascessgrieriamtoitarte tlaiond,ofterein teweighto swi vel
post.7 . Elegt i ing to claim4 |
Wherei n the SCIBOH Ky ABAREOR £i2M o Lf SRRONEER ARRLE Cher - 6.

El ectri¥static dischar ge chair accessories according to claim1, wherein the

gr ogndI ng me%@tréslﬁk dNCcRABE axmlwac@@gﬁahw@cscomﬁngao CRIMIL GiHeYedin ﬂferw&gl'(t?’ﬁ) and a
conducti ve

El e st char e chai r accessories
accor di ng tw?ﬁé? %e&%‘@hetl”ﬁ C?’F‘fél ﬁ)@%%ﬁ*ﬁs (Pg ‘%?Qgc‘?ﬂ X2 AYYE 5% t ched edges at
an angl e of 20 degree to 40 degree. 10. Electrostatic discharge chair
accessories according to claim8, wherein the weight (38) is connected with

t wo colnsducti ve strips (36) dragged to a swivel chair.



