; UVe3e@| @1 p6(T|>A TITLE OF THE | NVENTI ON HEEL GROUNDER CROSS- REFERENCE
TO RELATED APPLI CATI ONS (Not Applicable) STATEMENT RE: FEDERALLY SPONSCRED
RESEARCH DEVELOPMENT ( Not Appl i cabl e) BACKGROUND OF THE Ihwmww
present invention relates generally to heel grounders, and ﬂmmmmmmww
particularly to an inproved heel groundjng device which allows Jgenearer
to visually check for proper dissipation of electrical voltages to ground
sinply by observing the fasteners such as rivets hol ding thmMﬂﬂmmmmmmmwf
parts together remain intact. In the assenbly of el ectronic a
maj or threat to the quality of such assenblies is the el ectricahgppet ential
di fference existing between tHe'ldl &dt THEaLNPENT I senbl y and t he operator
whi ch may cause the part,to be dagpgedzrdbidryPi cal solution to this
el ectrostatic discharge problemin the work place has been to provide an
environment which is substantially at a zero electrical potential.

El ectrostatic-free ercROSSHREFESERCE TYPREEATIRD @ypeatedThbyngr ovi di ng wor kers
and work stations with antrstatrﬁqga geﬁs ggeguctrve or dissipative
grounded desk top work surfaces, and Phot ion generators which emt
ions to neutralize static charges. Al t hough such environnents have proved
to be general §yaraaing AM aIFberszmgsrtcbrescﬁiﬁﬁptars@@mtmoﬂrzemm probl em
they do not typically have the d of ef%i |veness that is desired by
t he manufacturers. Specificallly, P&%Fﬁ Blfree environments fail to
directly ground the workers thenselves to a zero electrical potential. In

this regard, electrically eapduabbNe &F apgl ehweh@yeybeen inplemented within
such environnments_to sustain the workers -2 at the zero electrical

potential . However® tHegﬁe%radepﬁ¥§l§ﬁffé?l?r%ﬁ1tQﬁ?ﬁﬁaéaﬁvaﬁPagEe%¥
l'imting wordkenumigrenendndetmoeen porkistbdrons toAsas Udnp neaeidouseé Dot wear

groundi ng dey) s AAYA.DEED deve Anad,ah el &eg;ﬁy%%&s% %gy%@a&kchafges

to ground mhr ers subst ant unlimt
t hr oughout tiF V\Wf%’%ﬂ a eSSW%W”caFPff@b?Weﬁrcqls Yo Hexdesgrioune P uigi ch is

general Iy f ayingd yofbya m@dwqhgveheulzeetebaae andhansekaseéts peuAigy band or
garter band The prmgIl ar% heel rounder further, |ncludes a fabric

gr oundi ng t1b genera oy erd P yestremal terraF:coated with a

conducti ve eIastdﬁertW%ueﬁsaﬂbhbopfeﬁefkéa@edQMqqmmwmﬂ@arbdh)mam@r

al ternati velghr@trakbi ent hﬁ@@-ﬁlt(ysléﬁh s@EhShh¥ehbYadd)i d &henta@éeeyeaal nto the
ast aste % Str ap

fabric of the al so i ncludes a

ARt U L B YRS e G et o ST SRS e
resi stor foragmemblyi ragpdaditiet iopeakteaf ehycbhf mbhecamskerthageansttelleetric
shock. Thoughaiufly cur rafd | Xykaeun adh udld abbe heel diguadsbe.fmy achieve

their primry objective of proper y groundi ng t kers, they possess
certain def i Ti¥hEr8s whrEheBetlt i€ RSk Phars ?ﬂéﬂ@ﬁq“ &PlPFPVldPe?%aps t he
great est defdrgiieeyent twhdcpriicy @udstwrliagnounrders tées ehetheis®l hod of

their ConStrﬁggéﬁy}al. Electrostatic-free environments are typically
created by providing workers and work stations with anti-
static carpets, conductive or dissipative grounded desk top
work surfaces, and/or hot air ion generators which emit
ions to neutralize static charges.

Although such environments have proved to be generally
useful in alleviating the electrostatic discharge problem,
they do not typically have the degree of effectiveness that
is desired by the manufacturers. Specifically,
electrostatic-free environments fail to directly ground the
workers themselves to a zero electrical potential. 1In this
regard, electrically conductive bracelets have been

implemented within such environments to sustain the workers



<I'n tthe existing construction, the biggest problemis that all parts such as
conductive rubber band and garter band are integrated and sewn together. In
ot her words, all the parts form ng the heel grounder are sewn and hi dden
anong each other. However, if the sewing thread becones | oose and broken
during use, then electrical continuity-Zetween the parts al so becone
broken. Such occurrence inevitably |leads to the undesired effect of

dest royi ng tatetbenzent iedreatfriekécpotaa iadhar jese bet wadie sehbraoe ketrs and
earth groun f.t gupder, o] Ty in
order to de%turf-c?é?t %groc t(?] eC{clgsn %tnrtg aggl %é@gﬁlgﬂg E@,’?E?%g ?ﬁ?ée[gd&yr

general ly sr?@ftr‘”@ieénfvofb 519%%1(0%11“ nuity. This is where nost of the
electronic -3 aeneoaenteam@amedarlﬁremmj tdevdeerohatal r&e@;part from

each ot her, r th r Lo, kn w_t here i
unl ess the r?teegll% Poun er |s c ecke gwgl r‘?g haet g?%ﬁﬁ%leesr ?%s?g?un his is
not practi carhldﬁdagb@wm Ihensor bene Se@péenahﬁillmﬂmme:arﬂomklerlﬂsw n the

m ddl e of asgel }ﬁouHeraﬁe, whaki gugcel ecr\reppecgpneeaer@asr bEL O Bheel

uni ntentional | o,matter how ort was expended 1 n providing
a el ectrost aﬁr%’ Feeg’ghGFr bﬁn‘éﬁ‘f‘eral'mér%jotrﬁﬁrde Odx 2 stc§n5“§gb§? aRtPREL need in

t he i ndustryananendnat hel adtdrooebent eprvarsl losgaessr ivahr t Tagl priof or a

ool Ot ounddid ARL1ceblfhepnaRk B MO0 LFLBE LY BRALAGEN] ALY Sheck

for proper |ssrpat| tages irrespective o

stage they &@erAllNpref speciFiedal PYLyatiate 'é@(‘i%lflsa]a ﬁ@éEIe@orWléhvr%ual ly
appar ent heelongiuetftieng ldetione rwhiGithal d9Wwsebpeem®r Reksletio waasi | yoand

rapi dly visuall er electri aI nd|t| a use frrendly
manner. BRI %I% gémR%§OE9%_E’En$ﬁH§\% l(e\l pr ese‘”ﬁfl gven i On sp Citicall y
addr esses andrall d¢i Angsrvheenbbvee ridferfaiydd @bf |t@ﬁe§€pesda@@o‘eala{ ed with

the use of tﬂteameslngémwseesp@gsw@ ﬂ%rét%la@tsti\@;r ecyrgﬁrctallqyl 1@5\% the
present invention conprjses i nproved heel “groundi ng devi Ce al | ows

its wearer to HARKARS i Rua "ﬁ/t ck For? e‘r}rlorjae'sr i W TRY MBS Fect rical
vol tages t o delzd seatrt Eqgyr opnevidisngd hidbetaisEl nbseeappaterthdenorket his is

acconpl i she S r g that the assenmbly of parts formng the
present heel%ggﬂr o\élrtrdg%%5¥?céeg%$ough the use of fasteners such as rivets

remains intact. FROHEBor a4fke WREFERL It efliovad é@pBodpiaatabiet ek esent

invention, theuadessphayi dediavgr onh rt&ld%\ﬂyCQb\ﬁ/@bﬁhvéanbpr&\@éﬁl}ar ound a
shoe in order to dr SSi ate el ectrr%?l vl ta es fro arer to the earth
0

ground. The Heéar grguﬁ I ng (fek\e/arrc?é etyhgoﬁF Entcer{ﬁn@eﬂtr ﬁr%?%lr%sol y

utilizes twohdichstdetamthofrgh atbsinhpyhrate adapied.to Berhemisntdiced on
opposi ng si %eree%fsltoaéfpélérr@y WeaL gL' Sr B0ertARe&l aalRiglsectescal |y

conducti ve strag1 gﬁefer fabricated fromrubber 1s forned between the
-4 anchor pl &% gdi g dE e HNEPT CEERB ar ound the heel portion of the
wearer's shoe. Suahttenductt vegstompt isstproef,erthll Yigheet edroblemei pl astic

anchor pl at gg5¢ N1 1h§>a%%f el jgd aem?;e%rree&vef raeeepr3§ﬁataharv&9rr@p the

heel groundi ng device also features an e garter strap or band which
i s forned béﬁX)é’eﬁr?heme%ﬂee?sﬁ“@ é‘ﬁ‘é’hotrogrﬂt és et sk é’PrQFra‘i‘Jllnel ps to
secure the gieunsHig desnciendg Otﬁéreqemar@fo@c&hoeaﬁw saurenstidigh addaemd its

rear portl oA lobnel e GRLSRE S 18P LhS LBRIAGALRILAORL AL asti c
loose and broken during use, then electrical continuity
between the parts also become broken. Such occurrence
inevitably leads to the undesired effect of destroying the
conduction of electrical charges between the worker and
earth ground.

The parts of the heel grounder need not come apart
fully in order to destroy the charge conduction as
loosening of the threads is generally sufficient to break

continuity. This is where most of the electronic



.An attachabl e/ det achabl e hook-and-1oop (Velcro.TM) systemis further

defi ned between the two anchor plates to provide adjustable fastening of

t he grounding device to the wearer's shoe. Such systemis conprised of a
hook strip and a | oop strip which extend outwardly fromtheir respective
anchor plates and are rel easibly connecged to each other around the upper
portion of the wearer's shoe. As is well known, the hook strip's inner
surface may benpaomect edratdamygddcat idntaé opgribedouhet sanfiacgaet the

| oop strip i d o] id justable fastening, Iln the preterred
enbodi nent , gr(glﬁ O(g%lcl napl{I%%’ i gh(??%/eféedg? ow%}{lykgﬁe@g? Vﬁgk?ﬁo%l 8P¥c anchor
pl ates and eXbferRisifr @elgrqlem wWaffisesihe heeel r grpuler exposdecénd of this
tab nmaybe tugkesly i Nshélel tHoRA LIt estRACK S0 iaS {0 dAUP i3 8l BgH skin.
The groundi ng tab js preferably made, fromfabric such as pol yester which

i ncl udes ei t AEPCHHE I 22t r FRAFT §ORSRIRLY VIR aKhOnEPI k7Y mef akli ENBhread. A
chip resistonigdliehi sagreaftdivabl Hensed fraripusvehddtprelectanponghesks whi ch
preferably i i . e 1C .an I oundi ng
Pob oxtends [7ooe the o O Honaaidy Aagkls nBTGHEE eB 816, hieh mezedEr T ot
attachment ofaf REREGRAGHCE I R StiddPJan e kard rgssahdrngrealeras non@eshe rivet s
are used to nNDUNtTHUE resirstexios theuBBehoti Pl dced ThetKhiipduesik§t or

preferably c ri ses a one- hm chip,resistor. In eration, the heel

gr oundi ng de‘ggli%)el%féf%emlpcrreors%%tc(%irﬁ\r}éﬁ?iBﬁsll%e?/ﬁ)rﬂ‘ é"r%%ﬁ&“ﬁﬁé’mgg?ce?' s shoe
by first plaké¢ey atrunhoy devieel tpott foablpdrwatiers degaue ckdwdaoti ve
strap. -5 Jbeieafdws . chBexshas: sp&egérmﬁtsls%a&%w dope LlRgelyaabutted
agai nst the ter strap or band so that tensioning fit devel ops once the
groundi ng de¥?Pt9%S flanr'toeél‘?@&.tlYﬁeo doie ded SGngtgli“f)% 2% thhenMexended
around t he shpetstigldry,pdaheiren candt§ast poed, faf tervihiadil vt kepgredndi ng
tab' s expose d.] i.nsi : rer 0 s.to ; his or
her ski n. dg%%gr%%?u%%ﬁﬁ%ﬁsd%gﬂyﬁl@ \gg]%ﬁgtse h%o%lggzkgrrr?mégt éa%glgg ering

si zes and st§P@staildlye vigoaslyWwheck HOhesPPgF ohels el Grelvicoaddf ionhe
wearer is effgcdiveady riewadedmbAnger o el ectrical potential. Hence, the
wearer may stand or freely wal k on the grounded conductive surface while
perform ng his or her electronics assenbling duties. Thus, there is no

uni ntentional static di scRRBEGE BYNARY dlfeTHEOANEERDAPdNents to cause
damage. Due to alghOf Jagephkect A& i HPNRGRLENSAE Pyt hegdiealseQr ogpder being
facilitated bi/ t he conductive rivets attached to the anchor plates which
can be easi | §HFERH9Y bBEerARAYpyedchsRFedurithdCiERCLRR FSEPCiahetasi |y
check for prepen tdiessisgabifonhef he¢kajrdwalergsobtfages siigd \adyy. oMseevi ng t he
rivets hol dlggr{%mgzg{}ée} 3}1@3@%‘& § £ LD Ao AR UG e oRegsent

i nvention conprjses a Vv ) appar ent/ evi dent grounder “whi_ch insures
proper el ect Peehl IERHIHAIh FavErsl YhhGh it £ S Sl W GISEr V& i C6f- Yt he
rivets and onisnmgioy praicas. BRI EBrBESERI BT b 4H HE BRAWINGE rThase as
wel | as ot he t i nv. I | I ar ent
upon refer en%%Ifag&?u%}:t%d?g\% %%E%\Af%‘r%er&}]r? F?%yrlgql%égggqg%gﬁia\%gﬂgPew of a
heel groundihglelenitdd scdisecgerplisheddordanedli Yor bt ping éfyadd tBRbodi ment
of the presegtsémyBnidfopaand fdimisly 8hengrddent hesl gpehedimgy ale@ivbi ch
attaches a conduct.i \éﬁ% st ragﬁafa%r oundi n%tlt ab and_a chi%mresi st gcli:hr ough

S e

the use of rFUEPID FhguPEe LSEFE St TV @S FaRCEF AR HEeI "§PSindi ng

devi ce of Figure Inikkgstdancagvity secomdfanchdr qubmdément of the
present invention, there is provided a grounding device
which can be worn around a shoe in order to dissipate
electrical voltages from the wearer to the earth ground.
The heel grounding device of the present invention
preferably utilizes two plastic anchor plates which are
adapted to be maintained on opposing side portions of the
wearer’s shoe. An elongate electrically conductive strap
preferably fabricated from rubber is formed between the



-6 which attaches the conductive strap through the use of rivets; and
Figure 3 is a side view of the heel grounding device of Figure 1 which is
worn around its wearer's shoe with the grounding tab's exposed end bei ng
tucked inside the wearer's sock. DETAILED DESCRI PTI ON OF THE | NVENTI ON
Referring now to the draw ngs wherein the show ngs are for purposes of
illustrating preferred enbodi nents of the present invention only, and not
for purposesamdhdd nplates téed sasedeFigue® doperseedt byelydi thesheates a

heel groundi evi ce: 10, con ted_in accqrdance with.a preferred
embodi ment oé](glftgleor{pr(gfseg}tlgi H%é%%?osn. S | ndlggggj‘le&ogé%%g,lv? h@gﬁ?%séﬁt heel
groundi ng de®iekereplyl rdRstedstaetherriastdy ekichovi platey. check for proper

di ssi pation of elmfiheCalke¥ollagesndd e tIb@UDHe ShIad ohtb¥ RRSeE¥ANg t hat
the fasteners suych .as rivets hgl dj ng the e%sserrblg of parts together remain
e

intact. As wif R TdOTOHEH!BE U PEFD L SN TE2EPRRF i SiRNIgAFe Jarter

evi dent / appasterdp methadnaf wihiedki hg ffetrmpdoptweeht age dtssi patkencdue to

t he uni que c Cl.k f th e roungi deyi significanptly
mtigates un?ﬂ%‘gn#i E%gpegt ati ?h%i ?gﬁgﬁgegﬁ% hgg%eﬁg%ctyr%on%%&é%errpgﬁ%nt s to
cause damagedr RETENG (g Visee tpathecrarey’ ¢ iRyl sxtenddng, arhendeel
groundi ng deyvige ckrof pbheiphesentpidneantdi@n | sheonpiisad qfapfif§t anchor
plate 12 and é’;})secocréd gnchor pl ?te 14. AIthoEQh the first and second anchor
plates 12, 1N BES 5P caPed 7 ohT SRFSGid or semi-rigid material, a
pol ymer/ pl astic iAn t Akt pekdlole /ie taswhebilal hofokchodeéooFhe Vadchor THIE at es 12,

19 are adaptegsidn be FRairphakNeds HePPRASIRE shder POrid ity i aekst bs
wearer's shoe 18..1n t.hlﬁ ggnf#% ration, .the first and %c.ond anggor pl at es
8°a%113%

12, 14 respedifVslS 2détr eNHIRePt ptikt grQUPFAEE 2074 T8 5B8ond

i nner pl at e seafaces Zhaghi crBddc esystwar d st lkempriesgeofi we hepdespoipi ons 16
of the wearefns $hoqol8. AP -ghongals cRAUahi Ve, &FL AR 29 fzgmpr%@?d
between the first and second anchor plates 12, 19. The conductive strap
29 is confi gtRRFYUE RANPTWRF teEoGRE BFE HEdragdPLY ofORBeEEeE hEOwearer' s
shoe 18 so téath idthefd eclouvel yhdi apppat psrel@ctdf adle welalrages thoeslt he
wearer. The gl 099%%1?"!29{:’8&' VenSt (8B 24 L5, PL eiﬁ&é‘?' uié‘%jéé C%&fzdlia”om an
el ectrically conductive el astoreric mat 8rial Such @s an efectrita T‘y
conductive redbEctesudt matYeriogatsivduled opeotngectateexsuréaandof hkkkness

whi ch woul d pesseasipufihi erest ebr@sé ik esiiskanBee angst&angt rength to

W t hst and conti nu%‘d ¢ Qt acte enrd s|idi gg or}l/ertthe condu%%ir\]/e ftl %orlng. The
conductive strap 24 i atiathed o th ?fr%? and s&EBRE e hoP pl afes 12,
14 via a pl uritetted ofo fasy epee sof Mbhe $pecpfirsblityanchercphdtiesi grdstrap 24
defines a figgteANduUCIIVe (€N . 2628008 SEGONG LANdUGHV @ xBRdedBendhe first

conductive end 26 is positioned against the first outer plate surface 30 of
the first anthdhif 48 PaYRRetvakeq N sidestheadedirr 'S £ % REntAri ven

t her et hr ought bwsvamds bhehér rstin.nmae prairedisiy tabei 2 prdidmlilsgematibe second
conductive e 81 a agai e (o]8 te. ace_ 34 of

t he second aﬁg%%rf%l?%f% %ﬁg}éog?hgt%tlggggﬁg ?gg %ngbgig(gé%rglt%ﬁ%% ?ggerted

t her et hr oughe } et i liliye coBeBRbIYANREaHoMeE Sur Rgealdde Wrigrsligh any types
of fasteners suclp ascisiy ewse Dirstims wiy:hbe iysedriedertbily puspaseforivets
are the preferred fasteners. .Noreover, .t n r_of fast . 0_he used
is i rreveren?fe‘beul}tlﬁrgefegreggﬂl/ct\s/\%o%]ﬁs é'glcl%%a ?:%ggr%?{abf eﬁlf%o%?l%fshgg been
found to be Boeqyame tplattirai bpcher add atike ordudhievedseynpinz. tah

el ongate garigfefdd ap-cif i s BhSP HQyided hetwaan fhaell betwaed sgeond
anchor plates 12, 19. As will be better_illustrated, bel ow, the ggkt er strap

38 hel ps i n ReERS Rf tH&heBFLRFHUeRE Rf d&6i EaN4Ct Ve HE Vada S §PEhoe 18
by ext endi nggasundichg tisaly eas pbet isamedG.ivetef erabluged higo gmotet sheap 38 is

made from an gl AMd,c B erddl sl ihaXeel ds sage dagpee rabistpet ching

when w apped aroun he shoe's rear portion 40, garter strap 38 has a

first garterPEHeeEPhFORPEAEBRAIS gt eV e RGP 1PhESF i3 ®  yarter end 42 s
first inserted thmrpouwpkrabeohj rigie @kt eqropeting d86idef o hetheoprekent

invention is worn around the wearer’s shoe by first placing

the shoe’s heel portion upon the elongate conductive strap.



_g_ first anchor plate 12 in which such end 42 attaches itself to the
garter strap 38. Simlarly, the second garter end 49 is inserted through
t he second garter opening 48 defined on the second anchor plate 14 and is
then attached to the garter strap 38. The attachnent of the first and
second garter ends 42, 44 to their respgctive |locations of the garter strap
38 may be acconplished in any manner. However, it is preferred that they
are either gﬂwmeaﬁtektraSﬁnieabbyswekﬂﬂﬂ p@rﬁhﬁngahbendsuﬁapc38seﬂ%e

present heel d e her ovi,ded
att achabl e/ c?%ghégb%gglgg tch é%rfter abr %péﬁngn%o It\é\q&} E%F%‘PWW )
syst em 50 beﬁlvteeiﬁvteH@Pfsl rogrtceart@es@c,r@hddanghdﬁvmet s f2stdaded Suchhsystem 50

i s designed Hirmd Qeoedjétsﬁtleal @ leasheni RGtehabhe gpaHadtng dryice 10 to
the wearer's _shoe 18 0 first conprises, a | oop

St
SUrip 521 n URHSPPELITT %&Seaﬁa 6L W ah i (GhutiH "o op
openi ng 56 daffased @md he ftucsltecarm’rmrdqoltatee viEhrefie fdackt dooogs etd 54 i s
then attach giLve cati{pn o h P sgem 50
al so incl udgég)l‘}c@lhgfg{S S'H’!I rpleJro @Uhe fi ;bsﬁt ﬁ IE %% ?%\Aﬁgcﬁlaﬁl)s/ I nserted
t hrough the W&@t@}S‘eﬁPnQCGQW@Wh‘eddbhfﬁtwgséé@ﬁé anehskypeat ef ablke
t hereafter agtﬁ@hed to any |l ocation on the hook strip 58. Like the first
and second garte st 42, .49, the first I(Pef]p and hook, ends 54, 60 are
attached via sewit R t PESdNi% AWBAdPHG.C5HHES By ahliehdBeTstr i bs 52, 58
are desi gnedaftfeéoemveﬂad puowedeld o zemot héeectrespeqiatemtdadhor Hpheg es 12, 19

and rel easi blye coepset Wdy1 gaghqotdier raeeund Jfhg US:F?erthQaDrb!cQGn@éld of the
wearer's sho hooka, d tens, t he i nner

e v
hook surfacé Q%El&twﬁeshﬁgﬂc%t"fk?lpl%é’ ﬁ§§¥ﬂen% eét ﬁﬁtF%h‘f‘T‘ on al ong
the outer | copebifiagedéBies. t thusophstrei psamlwmt@atlboapnr evadec _
adj ust abl e fasieniag. cHepge. eig&ﬁrﬁ%e%mggmengéowdéﬂ%éj%n% 10 may fit

wel | on nearly any "conventional shoe, regardl ess of e or Size._ Al though
t he hook and Ioop5’>‘/‘1€a§f’eﬁeil e stRfn pleprercaly éTG’n“teﬁééenﬁaQPth%r]a?%]ary skill
in the art Vgﬂdunrd@QOgbeﬁgt habcal tedthad | Wy actjhu:st@bhauetﬁae r19e’§syStemS
such as buckltet Q5 g toF L SYSL8E arl%t%ont}egghat ed here| nl v1su 1
gr oundi ng dévi Ce resentp invent i o i Te U(fes a&n ¢l ongat e %roundl ng
tab 70 elthewbsatrveﬁebylesxsayr dyadpaduadciior uskat ean kEasgrl Y1gheChob®f ng t he
first anchorprire Jﬂasgiph{:§oﬂ100@f| Oé‘lecﬂ:rtl%lélf a%@@%eZZ ng‘;@\yab&y a rivet
attaches the first, %rm{n mggend 74 of th,le oung to the first

anchor pl at €PEEIVEY § LAVEtac Patdinshet 5§ &Hd ﬂaettgﬁr7ﬁe’f‘%l’? eft to
ext end freelyntacte. Bargia) th@hprexepr@sedlvsecmnd gomqniciary aends7®l bf t he
groundi ng tah, [0 MRy eheqtHEkedok RS Q‘%ohh&ei"’ea&ﬁ{cﬁ SQHléuZ@s SOpASpd P be

pl aced in abuttl ng el ectrical contact t he wearer ski n. The roundi ng
tab 70 is prfestaBieglcorerrditr e d ey §Yf aB%‘F]é Hetusr é’lbs§l§(‘,’ﬁté§“ yest er
whi ch incl udes aiitvieeés aneosglusidciver gllasteener or netallic thread. A chip
resistor 80 which is used for preventing electric shocks to the wearer is
provi ded on the sanme anchor plate 12 or 19 that the grounding tab 70. The
chip resistor 80 is prefB&Ii&H PEREBIPT 9P HEHKe ERAVARNGPOI nts of rivet

attachment of thqhe@,edugéi w1t rap 24t trhatgreyndbhng thab gBedsnt he same
rivets are used tq noun %L Ee resistor 80 on tthe anchor, !egte 12 .
More parti cult™ AV IOPhE i BECPRE| BOBT FRF 62 TofPPRe T8 ﬁl% FESi stor 80 is

di sposed ovedrawiegli wberednductive end 26 whereas its second resistor end
84 is positionedgq %rret he fg r$togroundi Ng et/ 4o r Paeaegebbyouﬁaen hi p
resistor 80|s aoe o] mchlp resistor, Figure 3 shows eratlon of

t he heel gr cifith ufgest tie p’i“"e%%rrﬂa”icﬁverﬂlltéh PFFE%’E’? ded, the
heel groundidhg)cdﬂVde&e b& itheMyres@haurichveheiveanad' $13heerdBity fis st

pl aci ng t he td 8,919 o] ugtiye sirap 29.
Thereafter, tts esq:sh%le ST rar po?’?‘?%‘% 9 CtrQles'de%) gg@%‘gce y)egb%%tegg agai nst
the garter sIHuamdE@dsotahaenfensi 6RiRg Fats§evel Gpo et e UfCouPti ng
device 10 i srifvagtsened. The | oop and hook strips 52, 58 are then extended

around t he shoe’ s%.ﬁg‘@%ngrtl o§e§nggglJea§;l%ne%,f %fnreeﬁe@/@l %Ehglre(iposed

second groundi ng t i nsi'de the wearer’s
touch his ordevice of Figure 1 illustrating its second anchor plate



.-10 her skin. O course, the strips 52, 58 may be adjusted to accommodate
differing sizes and styles of the shoes. Wth the heel grounding device 10
on, the wearer is effectively grounded to zero electrical potential. Hence,
the wearer may stand or freely wal k on the grounded conductive surface
while perform ng his or her el ectronicsgassenbling duties. Thus, there is
no uni ntentional static discharge to the el ectronic conponents to cause
damage. To ewsicle &besclexchtkéecondaatkigeosnded abmdughorthes gomnsbant!ly

mai nt ai ned, {{@éMpargf can easily visually check for proper dissipation of
el ectrical voltages S|nply by visually observing that the fasteners 32, 36,
72, nanely, ri vetBlavgledidng st e sddlse by @6gbh%eherﬁﬁnqundﬁmgcﬁeVAsesuch t he

present investimiyuG@TRI VEESH A & WSyl Ja)z‘o@r"/di dan wkaer 8PPH SNy iRGEL LG ounder
whi ch allows the ser ([50 qwckI% %éi CIng)stuaIIg/ verify proper heel
gr ounder fun%f?‘b’h ARalnt EFRPHY t ' heBF1BR ouhdehedi SPGdEs upBR t he
users shoe. vehlfd¢s maslocrhcodlfl cations and i nprovenents of the present

invention may al so be apparent to those of ordinary skill in the art. Thus,
the particular conbination of parts described and illustrated herein is

intended to represent YriAIIES CESARERBOAN nRht HEoINVESTEPEsent i nventi on,
and i s not | nt encreafetxcrmer new aso Itihmd blatawom@s ofhealetiar tihd i steowdergscase W t hi n

the spirit t 7 d I I
groundi ng devi c§ §§ %ss"{}géﬁ?\(‘%@t@ ?? %r%éle%ages?} &@Fﬁp{g@vﬁgr glieto a
ground when Ié&%%ﬁf&ed”&’r%\]’-ﬁd’naqﬂaéfl FECt it dfora PNEREERSs ofhddMithaddevi ce

conprising: fhé Stsamg S@@gageanph%eﬂ@;@t&avéuedlﬁnﬂs&%‘ésguraedhéelbe
retai ned about the wearer e cond(gctl ve strap_attached

Lo the ti 1ot Bt BBk B " | c2BFeBlefeer an faSeantanedq Bbant ng
around t he hee¢feorad orenbodihentearér' the shpeegemthe iavieatched.t o t Ae second

anchor pl at e; iyt & dcpagbopae %@onﬁré@eﬁ;@nﬁéelvw@%ro%alﬂgtw 9h the

conducti ve StLJr‘g first and secaond anchor. plates with the first and
second fast efer¥' 3l fB%vs wteﬁéeﬁeéhoerq‘{ld”\%ysu‘é‘lﬁi“yalédnf‘?rferﬁ]? h5PT dPESPBAL i on of
t he el ectri calsvigddtages offr ebethei sehrerl hgesheogtioeingkdundraiimpaiyned. 2. The

device of d ai r f S n e ch
fabricated fromt]\fvl\&e @Aa&s %ek%ﬂgﬁ?@é&dsofg@g ag EP %%e%?él i gig%g an
el ongat e gar%%?e'@qlryapofoPﬁé@Sbé?LQH@éﬁ’etfhefq“Iarlélt Je[ﬁcﬁ@econd\san‘éhb]r beates for

facilitati ngdérﬁtﬂ'léie.'\étfé%l mlbe) Seﬁﬂéeglﬂgpéltviﬂﬁwreﬁhc&r&hﬁﬁpareﬂt The
devi ce of d ai in the arer

od o dbicin SpeN92a9¢! e'33 5108 {305“ o, and
wherein the '&%ﬁ r%p q‘ks &h gecPrt c?et he' ¥i-F§f ﬁéﬁ&Pagi‘@& 4Rd Bxt endi ng
around the reae pmqm@ncgrﬂsthectwem epf stlsehobeeb beocendgageddevichel8econd

anchor plategignificantly mitigates unintentional static discharges to
the electronic components to cause damage.

Referring more particularly to Figures 1 and 2, the
heel grounding device 10 of the present invention is
comprised of a first anchor plate 12 and a second anchor
plate 14. BAlthough the first and second anchor plates 12,
14 may be fabricated from any rigid or semi~rigid material,
a polymer/plastic is the preferred material of choice. The
anchor plates 12, 14 are adapted to be maintained on
opposing side portions 16 of the wearer’s shoe 18. 1In this
configuration, the first and second anchor plates 12, 14
respectively define a first inner plate surface 20 and a
second inner plate surface 22 which face toward their
respective side portions 16 of the wearer’s shoe 18.

An elongate conductive strap 24 is provided between
the first and second anchor plates 12, 14. The conductive



5. The device of Caim3 wherein the first anchor plate has a first garter
openi ng and the second anchor plate has a second garter opening, the garter
strap having a first garter end which advances through the first garter
opening prior to being engaged to the first anchor plate, the garter strap
having a second garter end which advances through the second garter opening
prior to being engaged to the second anchor plate. 6. The device of daim5

wherein the dirss @mdlge@@mlgaféer t@nctslgaftqyumrra@soa&cqﬁ{d ytyel dedito the
garter -12 stra terf t%spectl velé t g1h t#& first. and
second gart &t M s OT7 Eheh¥CaLEEE ¢ %‘?&r ECLE 8RNt e
conductive sdxsaq:npascefsabeleatlerk:a‘lr omoamgbastfmmfrl theatwsdadr. 8. The device
of Claim7 V@P&r?dta{tet Q%nebeﬁwwﬁpam@“ abrLe?efwrfab%ch&%dd@% e of

Claim1 wherei first anchor plate has I rst outer plate surface and
the second aMtireiracalhiscandetionte alestopraie Bardaicd, stud esndlict i ve
strap havi ngebedtirisfalagndustdwver ord wabebris atuasheghtdxidie khbgtdout er

pl ate surfac cqond tive str ving a secon cond ctive end mhlch is
attached to ’?eﬂo‘;lrs]qgecond g% er reI aefrgps[} 1gE8est. w%e deétn lc{g oP 8P &af i
wherein the $¢ﬁfsitc1a=4ﬁv@horab;§a§tlénhagealﬁarsqe| el pleatre §mrfeagehand0t he

second anchoy; ti Al d1asn i SEEANGHtRRE! aRl A8 SWof 866r dhe ohtiskrgpaductive
end bei ng at%e ched by fastening the first fasteners) fromthe first outer

plate surface ¥Vwal%s the first inner plate surface, the second conductive
end bei ng attachéthebyohagtenivagst hep s2¢oiwl dtastadrer $p themftiihetseodnd out er

plate sur f acg. damprdiiuridie paaeandibnnes v pd a & SA1AGY ofl kasTBRefleyi ce of

Caim3l wherein the first and second fasteners are rivets . e device
of Claim1l fHREhSPSCIiPFRLtRg HIT SN dEr aERABI & 15 ng’d @ 66pSEtri ps
formed bet weesndue ifvier sindantle secdnd arclhod ploakdestioe feaci |2d.at i nget he

device to be;s t hg e n a r
The devi ce o% %%; (Sjri(gpﬁié’reel n the wé% ?g%l{zl'peeéde ‘]ginﬁg aﬁﬂiﬁ gggggortl on,
and wherein Htee hpdRtandur bage st pstest Endtappghar teatipger Wgérﬁﬁbn of the

wearer' s shog whenrtathaehed-4 areael Hdelarilén ﬂ'ﬁ@r@@w&%mfto%%@ 12
wherein the fi rs% anchor Iate has a ‘lr%)%phg(gem n and t he 'second anchor

pl ate has a HY b’b%%lh@n el 4 topS &t i ngLakEVISEr | BBp &RA°UAI ch
advances thrmrgiudtherel eop dpeis nulgrddoragkdnbei hige esgaged cger plate

surface 34 of the second anchor plate 14 so that second
fasteners 36 are then inserted therethrough towards the
second inner plate surface 22. Although any types of
fasteners such as screws or pins may be used for this
purpose, rivets are the preferred fasteners. Moreover, the
number of fasteners to be used 1is irreverent, but
preferably two on each anchor plate 12 or 14 has been found
to be adequate to sturdily attach the conductive strap 24.

An elongate garter strap 38 is also provided between
the first and second anchor plates 12, 14. As will be
better illustrated below, the garter strap 38 helps in
securing the heel grounding device 10 to the wearer’s shoe
18 by extending around its rear portion 40. Preferably,
the garter strap 38 is made from an elastic material so
that it yields some degree of stretching when wrapped
around the shoe’s rear portion 40.

The garter strap 38 has a first garter end 42 and a
second garter end 44. The first garter end 42 is first
inserted through the first garter opening 46 defined on the



-13 the first anchor plate, the hook strip having a first hook end which
advances t hrough the hook opening prior to being engaged to the second
anchor plate. 15. The device of Caim 14 wherein the first loop end is
ultrasonically welded to the |oop strip after advancing through the | oop
opening, the first hook end being ultra&enically welded to the hook strip
after advanci ng through the hook opening. 16. The device of Caim1 further
conpri si ng & igidurdchgrt baetEhdimyhfichrsunk énd st2 aidlachepl ateeld7. The

devi ce of Cld nankb gahekei Beth géounémmé h f i end
which is att ched to the fItI‘SF ﬁnc or at)glby @faselc]b%ﬁ g%gggg had

groundi ng tab' H&viRGEEE S P UG ohRGI § %ﬂﬂjg\% eh ‘P%e%’r%(fBaﬁﬂféBﬁ‘Fl gur ed
to be di sposed tire amdondngncbntaplatet bd tded iearsien h8tatheddeyi ceeof Caim

Comnere 0 e JASEEN. | iR otSlnnbdy DheclEvesespl At At Adal i !

conprising a I'p resistor anchor fe-r or i gating
an electric %”Fd@kr t%‘qsne‘lamea‘}‘brto ZQhell’ﬁerGéW@él\(ﬁ @%ﬂ‘m% wher ehe t he

resi stor hasgartddd ststikapi SE@r mend W Cfécb%m]d!l§9l@§&d QVelanihengandyct i ve
strap and af}]ached to, t e first anc Or%ﬁﬁ teh 9/ the fi.r t fastenerés) t he
d ch“7%¥ d

resistor haifG Z ¢econd P edi"SEEF L& F‘Ef)o?é& GertHe Ptrst
groundi ng end tredomticad hgdwe bdedhet d itrhst gaxrm:lamrsptapeBSJy the tab fastener.
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first loop end 54 is inserted through the loop opening 56

defined on the first anchor plate 12. The first loop end

54 is then attached to any given location on the loop strip

52. The system 50 also includes a hook strip 58, the first

hook end 60 of which is inserted through the hook opening

62 defined on the second anchor plate and thereafter

attached to any location on the hook strip 58. Like the

first and second garter ends 42, 44, the first loop and

hook ends 54, 60 are attached via sewing or ultrasonic

welding.

The loop and hook strips 52, 58 are designed to extend
outwardly from their respective anchor plates 12, 14 and
releasibly connect with each other around the upper portion
64 of the wearer’s shoe 18. As is common with every hook-
and-loop systems, the inner hook surface 66 of the hook
strip 58 may be connected at any location along the outer
loop surface 68 of the loop strip 52 in order to provide
adjustable fastening. Hence, the present heel grounding
device 10 may fit well on nearly any conventional shoe,
regardless of style or size. Although the hook and loop
fastener system is preferred, those having ordinary skill
in the art will recognize that alternative adjustable strap
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systems, such as buckle or button systems are contemplated
herein.

The heel grounding device 10 of the present invention
includes an elongate grounding tab 70 either at the first
or second anchor plates 12 or 14, Choosing the first
anchor plate 12 as 1its location, a tab fastener 72
preferably a rivet attaches the first grounding end 74 of
the grounding tab 70 to the first anchor plate 12. By this
sole attachment, the grounding tab 70 is left to extend
freely (i.e. dangle). The exposed second grounding end 76
of the grounding tab 70 may be tucked inside the wearer’s
sock 78 so as to be placed in abutting electrical contact
with the wearer’s skin. The grounding tab 70 is preferably
constructed from a fabric material such as polyester which
includes either a conductive elastomer or metallic thread.

A chip resistor 80 which is used for preventing
electric shocks to the wearer is provided on the same
anchor plate 12 or 14 that the grounding tab 70. The chip
resistor 80 is preferably positioned between the points of
rivet attachment of the conductive strap 24 and the
grounding tab 70 as the same rivets are used to mount the
resistor 80 on the anchor plate 12 or 14. . More
particularly, the first resistor end 82 of the chip
resistor 80 is disposed over the first conductive end 26
whereas its second resistor end 84 is positioned over the
first grounding end 74. Preferably, the chip resistor 80
is a one-meqg ohm chip resistor.

Figure 3 shows the operation of the heel grounding
device 10 of the present invention. As illustrated, the
heel grounding device 10 is worn around the wearer’s shoe
18 by first placing the shoe’s heel portion 25 upon the
elongate conductive strap 24. Thereafter, the shoe’s rear
portion 40 should be closely abutted against the garter
strap 38 so that tensioning fit develops once the grounding
device 10 is fastened. The loop and hook strips 52, 58 are
then extended around the shoe’s upper portion 64 and
fastened, after which the exposed second grounding end 76

is tucked inside the wearer’s sock 78 so as to touch his or
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her skin. Of course, the strips 52, 58 may be adjusted to

accommodate differing sizes and styles of the shoes.

With the heel grounding device 10 on, the wearer is
effectively grounded to zero electrical potential. Hence,
the wearer may stand or freely walk on the grounded
conductive surface while performing his or her electronics
assembling duties. Thus, there is no unintentional static
discharge to the electronic components to cause damage. To
ensure that such electrical grounded condition 1is
constantly maintained, the wearer can easily visually check
for proper dissipation of electrical voltages simply by
visually observing that the fasteners 32, 36, 72, namely,
rivets holding the assembly together remain intact. As
such the present invention comprises a visually evident
i.e. apparent heel grounder which allows the user to
quickly and reliably visually verify proper heel grounder
function while maintaining the heel grounder disposed upon
the users shoe.

Additional modifications and improvements of the
present invention may also be apparent to those of ordinary
skill in the art. Thus, the particular combination of
parts described and illustrated herein 1is intended to
represent only certain embodiments of the present
invention, and is not intended to serve as limitations of
alternative devices within the spirit and scope of the

invention.
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WHAT IS CLAIMED IS:

1. A grounding device for dissipating electrical
voltages from a wearer to a ground when extended around a
heel portion of a wearer’s shoe, the device comprising:

first and second anchor plates sized and
configured to be retained about the wearer’s shoe; and

an elongate conductive strap attached to the
first anchor plate by at least one first fastener and
extending around the heel portion of the wearer’s shoe
to be attached to the second anchor plate by at least
one second fastener;

wherein attachment of the conductive strap to the
first and second anchor plates with the first and
second fasteners allows the wearer to visually confirm
that dissipation of the electrical voltages from the
wearer to the ground is maintained.

2. The device of Claim 1 wherein the first and
second anchor plates are each fabricated from plastic.

3. The device of Claim 1 further comprising an
elongate garter strap formed between the first and second
anchor plates for facilitating the device to be secured
about the wearer’s shoe.

4. The device of Claim 3 wherein the wearer’s shoe
defines a rear portion, and wherein the garter strap is
engaged to the first anchor plate and extending around the
rear portion of the wearer’s shoe to be engaged to the
second anchor plate.

5. The device of Claim 3 wherein the first anchor
plate has a first garter opening and the second anchor
plate has a second garter opening, the garter strap having
a first garter end which advances through the first garter
opening prior to being engaged to the first anchor plate,
the garter strap having a second garter end which advances
through the second garter opening prior to being engaged to
the second anchor plate.

6. The device of Claim 5 wherein the first and

second garter ends are ultrasonically welded to the garter
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strap after respectively advancing through the first and
second garter openings.

7. The device of Claim 1 wherein the elongate
conductive strap is fabricated from an elastomeric
material.

8. The device of Claim 7 wherein the elastomeric

material is rubber.

9. The device of Claim 1 wherein the first anchor
plate has a first outer plate surface and the second anchor
plate has a second outer plate surface, the conductive
strap having a first conductive end which is attached to
the first outer plate surface, the conductive strap having
a second conductive end which 1is attached to the second
outer plate surface.

10. The device of Claim 9 wherein the first anchor
plate has a first inner plate surface and the second anchor
plate has a second inner plate surface, the first
conductive end being attached by fastening the first
fastener(s) from the first outer plate surface towards the
first inner plate surface, the second conductive end being
attached by fastening the second fastener(s) from the
second outer plate surface towards the second inner, plate
surface.

11. The device of Claim 1 wherein the first and
second fasteners are rivets.

12. The device of Claim 1 further comprising
attachable/detachable hook and loop strips formed between
the first and second anchor plates for facilitating the
device to be secured about the wearer’s shoe in an
adjustable manner.

13. The device of Claim 12 wherein the wearer’s shoe
defines an upper portion, and wherein the hook and loop
strips extend around the upper portion of the wearer’s shoe
when attached to each other.

14. The device of Claim 12 wherein the first anchor
plate has a loop opening and the second anchor plate has a
hook opening, the loop strip having a first loop end which

advances through the loop opening prior to being engaged to
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is ultrasonically welded to the loop strip after advancing
through the 1loop opening, the first hook end being
ultrasonically welded to the hook strip after advancing
through the hook opening.

16. The device of Claim 1 further comprising a
grounding tab extending from the first anchor plate.

17. The device of Claim 16 wherein the grounding tab
has a first grounding end which is attached to the first
anchor plate by a tab fastener, the grounding tab having a
second grounding end which is sized and configured to be
disposed in abutting contact with the wearer.

18. The device of Claim 17 wherein the tab fastener
is a rivet.

19. The device of Claim 17 further comprising a chip
resistor formed at the first anchor plate for mitigating an
electric shock to the wearer.

20. The device of Claim 19 wherein the resistor has
a first resistor end which is disposed over the conductive
strap and attached to the first anchor plate by the first
fastener(s), the resistor having a second resistor end
which is disposed over the first grounding end and attached

to the first anchor plate by the tab fastener.



