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DI SCHARGE CHAI R COVER W TH A- GROUN m he present invention rel ates
generally to electrostatic control m‘m\m\m particularly to grounding
device for dissipating electrostatic chagges accunulated on 5a chair.
BACKGROUND OFwoOREHNT™ENTI ON El ectrost atH: ‘TS -an €l ect r ircAM2bMa0@8at r est
created mainly by friction of novenent 10 causi ng an inbal ance of

el ectrons. The magnitude of static eledtricity depends on factors such as

ol e of The W%Mnd Ted an
hum dity of the% A9 b ARBovER WAfA SROBRE |él called an

el ectrostatic discharge. Sone el ectronic device cannot withstand electric
spar k di schar g&heniegdnt rimvpntiser ietates nadngralkyaten glectroptaticd eantrale devits, moree
transistors ar panioﬁﬁnyaamdnd.ﬂ@tdaweé REditsating eetskis chlyes sBiulftép@i | € the

devi ce behayges rds electrostatic spark. Care is taken in manufacturing
and handllng o? "ectrostatic di scharge sensitive conponents to reduce, or
hopeful Iy elimnate static electrici ty Peopl e, equi pnents 20and materials
have to be properly groundeBAGKGH YA RYENTION st ati ¢ charge that may
reside on every people eqU|pnents or naterlals Chairs are a common
itemused in a man on a chair can
cause static oFBREHPE? o PRl Elise ol st AU B B O PR O ponent o
An el ect r osi0at Fausigg 8 W@Eﬁe&ﬁﬁleﬁtm&ﬁfhh@aﬁm@# @fl SM'F algetiigily deaepdsi & el ectricity
to protect el eektoesuet bLthditgpehd mgterisie BRked oV Sepa@avdnt edhtactfreadepaid 4630867
describes an etgﬁsermmy Iof i ehitoRALrt VFhe Slddeh S2NEHATorAAOR GRIGAMCL T ve chair

cover and a conduct
electrostatic discharge. Some electronic device cannot withstand electric spark

discharge which may permanently damage the device. As more fransistors are
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 hanmful 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 chalr can absorb the electrostatic
charge deposited on the body of the operator sitting down and discharges them to
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. 30 flexible nmesh to dissipate static charge. The nesh is incorporated
bet ween chair cover and chair cushion. Means are utilized to dissipate
- static charge fromthe nesh to ground. EP patent 1335639 describes an
el ectrostatic chair suitable for being used in places 35 where there is
radi ati on or WpawepByrakgnetic field to which a human op@CE#MH200880018i ng
exposed. The chair is characterized in that the chair can absorb the

el ectrostatic charge deposited on the RBody of the operator sitting down and
di schar ges thegff +ﬂelge%aas%g, 1oLy o BE QDo WS il UP Of
el ectrostatic schar e surface f|n| haV|# ' c Rre

typi cal electrﬁﬁ?ﬁih@‘ﬁlscharge chair conS|sts of an electrostatlc '
di scharge seating, 5 electrically connected to a netal sw vel post,

ext endi ng downn@hes etebmtaﬂ&w.;chagéraiam cm%tsglof aw\euy&bsta@%rscﬂaege%ealngr ality of
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static dissipative 1 &SiBation to
ground and aI | Bfekswivel R?ﬁ\}%ﬁﬁﬁfa"%f’f edialy sArgrd °%ﬁ‘elalﬁ“e‘e$q a¢h legliy ifsdose skil |l ed
in the art haveittdeswstiepedr sthte disdipativo bwige! ciastoa bhudidW statizlcharts dissipationc di schar ge

chair cover hapighGin@ad@Qiidwafie HoRdhitt & Hedndidnkf sggnnect ed to a groundi ng
poi nt. Yet anot her skilled in the art devel oped another electrostatic

di scharge chair cover having a drop chain resting on the floor. Static
char ge can 1P| ofhose slilled ipdies & hgvehdrygplorsdt the ridga of at ¢rtachébiec sledostatici ¢ chai r
cover through tiksageicha o BEingEadoled! Poudl QoI bel&nidaisa @l grouffingCost of a
properly desi gi;qu Bt P Shidh EnCthéjbﬁ‘&Q/@BQé% 5@% ene%mtapgﬁ%g{]auahéﬂ ve when

considering a sca ah| on I nt ensi ve

el ectronics as€¥ avn%i)‘g?pa‘ihggﬁes""}ﬂrf’"é & fiopy 3"?’?"\? a%%caa TR &M 8 PEERFe scal e

i mpl erent at i onbaly stihe ot thegedrpstatic diaychier heugibe cofled dsoptchain tegeouod. det achabl e
el ectrostatisc 20 di scharge chair covers. A detachable electrostatic

et e e e inatdkl o AT IdofL 8B 08 FRA0d Bndrchafiiter® ¥ ! O

cost. Standard grou h one end
attached to anP'é\“@t',"@rU@?Pa‘f@%de(ﬂl’%@h@fggescé'ﬁdmp'e@%fwian am@ typieal dakiest  end
droppi ng on t hiatehsi@oslectrdnicsahss@nishabperioeAm aitkrriatvel 18 41865t 1g9geOdub cord Wi th

one end attach %lemn@tf&n o éi'éé%s?a?ir: @ibdnGrgd H%ﬁ?@'it‘%%s&ﬂ%bt’éciﬁglg g{?ctﬁ@%ﬁl d he 250t her

end connect ectrosta . Drag
chai e havell | FEEE SATRELT & [ERFSBE fGHIPEalF (BoaiHcBECoNE YA donneqt ed
wi th ground esplerder grounding piganseis melatively lwueost Btandard groomdingarneass meed st ati
di ssi pative ti Lgally 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 litlle contact with floor in reality and become disconnected with

ground especially on patterned conductive tile or pattemed 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 resuft 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



Furthernore, the chain may obstruct the novenent of human or janm ng the
chair 30when the seat spins during the adjustnent of the chair's height.
For the coiled ground cord design, when the chair seat turns one or nore
full circle, the ground cords can also strangle itself to the sw vel post
of the chair.WORN&0T2%| becone a probl em because this RCT/M2¢8000198not onl y
i n the sudden ejection of the 35banana plug of coiled ground cord which was
earlier plugged into the outlet socket3usually at the front or side panel

just beneath th@se%éﬁiéﬁ?@thQBer&Jﬁ%%m Bn the leh&r@th@! Rfich oF sG4HIRE cGRAJEr to the
person who sits on. the unch of strangled coiled cord
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It is theré@oﬁ@bﬂﬁge%&inary obj ective of the present invention to research
and find a practical and workable neans that can provide a cost effective

al ternative t omARerGhveSightdn lafd tesedlirnse NAGGEKMNA kbekh @imdE KR chcht £#@SSi bl e for a

wi de scale apprlel%a Ig'tsclah(}tlrc])n Itonaclt\igv% good and cost-effect practical utility.

15 SUMMARY OF THE INVENTION

It is therefore 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:



- 20el ectrostatic discharge sensitive electronic manufacturing activities.
The invention disclosed herewith consists of a conductive or static
- dissipative chair cover, a unique flexible conductive ground |oop and a
groundi ng neans to be used on a typical swivel chair. Static charge flows
fromthe chaiWoeudWe 1260 the fl exi bl e 25 conducti ve gr o®AEMYZHE0001Ke
conductive ground | oop conducts the static charge to the swvel post. The
grounding neans is used to drain statit charge fromthe swi vel post to
ground. The flexible conductive ground | oop provides a neans to drain
static charge fromthe 30 chair cover. to the sw ye Qs eanl.essly w thout
any | oose or 'hééi_gﬂ'%‘éstrgtg? g %?E)Nseev'e(%vr ?fhagn%ﬁ’bﬁ§mﬁr\é¥r¥§le?t%§t ﬁﬁt' %S&'pfar'vgm the use of
a normal coi | edefFYBIh@GrYDYsCIPAGWKNERH: used in prior art are cunbersone
and ineffective. BRI EF DESCRI PTION OF THE DRAWNGS 35 4 Fig. 1 illustrates
a perspectiye pjheWand 20ilusHD a gibiRRive Abw 61 ARlibO SdnBldife fdundiob@t i ve chair
cover with a ground disc on_a swivel chair; 5Fig. 2A and 2B illustrate a
perspective view of a flexible conductive ground loop; Fig. 3 illustrates a
rear bottom vi B9 dfiluptraieri  eear datidm visW o n gWivdl echaje airpwingsthe seaspiesst | on  of
f1 exi bl e conduiiegran@f fexibid coratgiveddioint o i tietwiedgdst, 10Fi g. 4A and 4B
illustrates a bottomview of a swivel chair depicted in Fig. 3, showing the
clutter free integration of flexible conductive ground | oop on the sw vel
post in twdOvaFgi4hgndal iusiates s fotiemyiewst a pyiyel phairdgricted Ip Eloch bawinge vi ew of a
groundi ng neantve dhtker fresdintegyatian sifiexitié copthative, gralibd loop on the swivel post in two

varying degree; and

Fig. 5 illustrates a perspective view of a grounding means chained to a swivel chair.
15

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 swivel 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 fo 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.



DETAI LED DESCRI PTI ON OF THE DRAW NGS An overvi ew of an enbodi nent of

el ectrostatic discharge chair cover with a grounding disc will first be

. described according to Fig. 1, showi ng a dissipative chair 20 cover (12),
fl exi bl e conductive ground | oop (14) and groundi ng neans (16). The

di ssi pative cwapeoeBrer (12) is preferably a detachabl #CEMAR20080W1%si pat i ve
chair cover. The accessories are desired to be used on a typical sw vel
chair (17) which swivels around a swi veél post (34). 25The detachabl e chair

cover (12) is ARARBE cSaBLAE gdinaSdoB M4 ¥ aud e thdlseat bivel Go)bnadndio cover the
static dissipative

back rest (18), and seat 0 a chair. A condugct)ve or.
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(14) is attHchalectie erbowrlnFigetyand 4Bhendie saatohihe phajr Bvivriy e de p fastener
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conductive gro ic C fromthe seat cover to

nd | oop which transfers stat ar ge
The Bew vel podtn rpTattalg R sl cBtat e ORGP R  The use
of flexible comdueppsywhigmmintainingsiyierfreelyrpparanee.des a clutter free nethod to
transfer stmic charge fromchair cover (12) to the swvel post (34). The
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the swivel Post*/Ri T il nERIHINg LIPS EETENJaSs Soiast 58
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) to 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.



- Fig. 5 shows a grounding neans (16) which transfers static charge fromthe
swi vel post to ground. The grounding neans (16) is preferably conprises of
- a conductive strip (36) and a groundi ng weight (38). The conductive strip
(36) is wapped around the | ower part of the sw vel post (34), extending
downwar ds andwaeig®tied to the 20 wei ght bel ow. The gr oRE@MIGO0RB0Hst ( 38)
has a relatively large contact area and consi derable nmass to ensure good
contact with ground to reliably transfér static electricity to ground. The

conductive strggid 3@he Wehied By 1R -ﬁ&%é&ﬁb‘?f Rhnt%hloﬂ dWhRNGaflis PdnsBir 1 C
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di scharge acce 8 SISy Wbi nation of the above features and its




- 25 techni cal advantages give rise to the uniqueness of such invention.

Al t hough the descriptions above contain nmuch specificity, these should not
- be construed as |imting the scope of the enbodi nent but as nerely
providing illustrations of sone of the presently preferred enbodi nents. 7
CLAIMS 1. Electrostatic discharge chair accessories suitable to be used on
a swivel chair, said accessories co@bhiM3 ng: 5a static dissipative chair
cover (12); a flexible conductive ground |loop (14); and a groundi ng nmeans
(16); wherein the flexible conductive ground loop (14) is attached to
sai d chait &ratiostatio disgharge schaiastessories buitableappbel used wndh swivekohaiel post

(34), and sg%gﬁg%%rggggg&ﬂgrgﬁgans (16) is adapted to be attached to the

swi vel post ind 1's a apl)t_ed to be in contact with ground to provide a
ground pat h f rapietipdissipptivgl cheissoverda®);t o ground:; wher eby t he

el ectrostatic dhsghar | e re adapted to dissipate static
electricity fr%ﬂ?ﬁgg\?\ﬁg@%@%gﬁoﬁﬁg?’Zﬁggii‘)déaélssi pative chair cover (12) 15and
sai d flexi bl e zowgndingweagedi®md | oop (14) to the swivel post (34), and from

the swi vel .pos\khe(réﬁ) thEOfl&Ltﬂ’é"&ganc@ivéyr&rW BBEd(i139is”§@£t§1eF1]t§)saic?-ch ir
El ectrostatic di scharge chair accessories according to clam1, wherein the
chai r cover cp¥er)(12sanst isf adaptad,togbelwrapped Hreunst thei swivi PoshEdd).vandcsridr cover.

20 3.70El ect i | ' ' r-dli Lajm 1,
aher % { he CRRureinG mElrk Y85 9 adiod 17BE SHBCAIFT R RISk st (oo g
El ect r ost at irdapted dadege contact wik @seunst iocrrovide ¢ dionnd tratrcframnthe swiedr ei n t he

chair 25 coyggt (84ykb gebifger ably covers the seat (20), while a dissipative

strip (22) maintains contact between back rest and seat to dissipate static
fromthe back wkereby gdhenhelesksestatic discharge chair accessories are adapted to

dissipate static electricity from a swivel chair via said dissipative chair cover (12)
15 and said flexible conductive ground loop (14) to the swivel post (34), and from the

swivel post (34) to ground via said grounding means (16).

2. Electrostatic discharge chair accessories according to claim 1, wherein the chair
cover (12) is preferably a detachable static dissipative chair cover.
20
3. Electrostatic discharge chair accessories according to claim 1, wherein the chair
cover (12) preferably covers the seat (20).

4. Electrostatic discharge chair accessories according to claim 1, wherein the chair
25 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

seat.

5. Electrostatic discharge chair accessories according to claim 1, wherein the
30 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

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

6. Electrostatic discharge chair accessories according to claim 5, wherein the
35 flexible conductive ground loop (14) is adapted to be wrapped around the swivel
post (34) by screwing one end of the spring into the other to provide a ground

path from the chair cover (12) to the swivel post (34).



. 5. Electrostatic discharge chair accessories according to claim11, wherein

the 30fl exi bl e conductive ground | oop (14) has an attaching neans (24)

- attached with a pair of flexible coiled springs, the first coiled spring
havi ng an open end (26a) and the secod spring having an open tapered (26b)
end. 6. Electrostatic discharge chair accessories according to claimb5,
wherein the 35 flexible conductive ground |oop (14) is adapted to be

wr apped around the swi vel post (34) by screwi ng one end of the spring into
the other to provide a ground path fromthe chair cover (12) to the sw vel
post (34)7. EBchrostatieadisahatget chaidiascéssoges dEraomdingc te stimi 85 wheosin dheg t o
claimb5, wh i i 43 referably a snap fastener. 5
8. Elect rost%g% Cn%ﬁggﬁéa{%gQc%gﬁeﬁby%géépoﬁaf{ggegccordi ng to claim1, wherein
t he grSoundi ng means (16) preferably conprises of a conductive strip (36)
and a conguct | I 3) . 9. 0S | i sghar ge i.
accessorin%j's%géccgrg?t\éﬁ%??%cgg%e)af%%g,ac\(/:\%es‘rgg%én c%@%@i gc%]tCFaC%S?’ ?’vg'g%"'ﬁ ctH%d havi ng
pi t ched edgegsowdingnmeans €16)f preteralely roeeprises! ©f e goretuctivel StripE(38¢ tandsa at i ¢

di scharge chaj j according to claim8, wherein the weight (38)

i S connect eggg\}élfcﬂ%&g%&@?z‘cti ve strips (36) adapted to be dragged to a
15swi vel chair. 20

10 9. Electrostatic discharge chair accessories according to claim 8, wherein the weight
(38) is pitched having pitched edges at an angle of 20 degree to 40 degree.

10. Electrostatic discharge chair accessories according to claim 8, wherein the weight

(38) is connected with two conductive strips (36) adapted to be dragged to a
15 swivel chair.

20



