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process control systens is known in the prior art.
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storing information relating to the liquid stored in the container. The system also has an
antenna for storing information to and reading information from the electric storage device.
The system includes a microprocessor-based controller, coupled with the antenna, for

controlling processing of the liquid based on information read from the electric storage device
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wite device 15 is . . Lo .
Control unit 14 is electrically connected to write device 15 and liquid reservoir 17. Control

unit 14 is preferably a microprocessor-based computer system, and write device 15 is
preferably a radio frequency (RF) card connected to the microprocessor-based computer
system. Liquid reservoir 17 is in fluid communication with container 18. Cap 20 includes
radio frequency identification (RFID) tag 22. RFID tag 22 includes an electrically-erasable
programmable read-only memory (EEPROM) and a passive RF transponder. Write device 15
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[0021] FIG. 2 shows system 25 according to the present invention for storing, dispensing and

processing volatile or combustible liquids. System 25 includes non-hazard zone 26 and hazard
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it Baid 2R6 RS STHNiduide Gtoked iARbAthiaem1 Y fe tpsieillg Glisperded for use in a
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ﬁﬂﬁ%%gété}ﬁ‘ﬂo sKowHh FIGleL q’ta{p 2064 R¥arkd bithe @GRS Roktfindt! 1€at e time of
002 FIG 2 shows system 25 according to the prese

I
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non- hazard _ azardzone 28 n-hazard zone
ab@it thediqhid imeantainsn8.28 are separated by expl osion
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chBlet (BntEl MiRit 4YERE reeeiREERpud fromO tHeSnanbfaptihy process) eBhisaddntrol unit

to cap 20 and container_ 18, the punp js capabl e of
45unpammectedhie teadiyite device gt FERUTHAR IO PYs ft5h 9%8?11 soreen 42, control

vAfapt, Ofus 3ébnBB 48030 @bminth6atidf Bl 48 RN plefGibly iilt@rporated in a
process, such as the fabrication of integrated
neicioprpcessor-based computer system, and read/write device 50 is preferably a RF card

connected to the microprocessor-based computer system. Intrinsic safety barrier 16 (described
in detail below) is also placed in non-hazard area 26, and is connected between read/write
device 50 and RF antenna 32. Transmission line 61 is connected between read/write device 50

and intrinsic safety barrier 16, and iransmission line 62 is connected between intrinsic safety



[0024] In order to control dispensing and processing

of the liquid in container 18, userinterface 40 is
w@e@giosiaeh i n non- hazard zone 26. User i nterfackCH0S2004/039841

i ncl udes touch screen 42, mcroprocessor-based contro

unit 44, bus control unit 46, comunication bus 48,

and i e 5Q. . Tquch,scr en 42 | nnec
b?rgercgiﬁqng&%ﬁ! éﬂli zz/[ smlf,sbqnq I%tZ sapé) iSs power ﬁo léf & cnnat:‘ﬁ via the
RPUSan@iRéioml frath irdadAite dyvideCsl. | bn syktamals &m@:wdeas Sha\blll m FIG. 2,

or othzr seri al COﬁﬂUﬂIﬁStIO cabl r ol unlé di
cgpmegfor; 4¢ SPRIRENIFA{S ¥t K5, aPRap ot PR SS vsing radio

ﬁ%glﬁan%ﬂ NidnShnishitnst 46n | Earﬁéﬁluaequedaﬁt@ma eanl/ wid tRFIDeMAL£ 22 are
vi'a commruni cati on bus 48. Touch screen 42, contro
elegromagncticpllys cqupled rviien 4% ClogeproRBRR SANETa RS ROVl dn RETI fag 22 for

pRIgRIERAE it sfrRE R Akt8 fbuieRad N cr oprocessor - based
uter system and read/wite device 50 is

[Qj}ng Berapimplicityrpt dllpsieationn s t 2 ghaves g rpingle connector 30 connected to
I f
LARERHIRS A - BRREE GARRI Ry 6.2 a chmnss,g@msa sty of

arril er escri | aced
readfwriia dewicks fi0eare zenneanq@ té sommnme@toe d)ub dBweash read/wnte devwe 50

rnenaec ‘g&) élgerglgtFmEC%cggs %p%\l\:@g% %gg I t e gew ce gd?feg&t liquids.

(]ontarnefsslls erﬂgﬁleaﬂly siteated igia plﬁiahqaoﬁﬂrawam skidch diagmer Cantains@lurality

i.S_connec en | tr| af et ybarri.gr
o o S cobR i rnsrbRd R bold 3of behd 5 gt soe
igteri:Re N, %Rchv bfL coftgindss 118r @ ngraphically nﬁspta:yeﬂnonetauﬂh/\mcmea 42 in its

device.50, In s em 25, connected as sho in Fl G
BRGSO RO T 00 PCHREL 9% QYD B psmging two
dev@ré%ﬁd Fo\reBsiBond Avithd Ehgh BRMED cdritAE a8 (fa}ésﬁdrﬁﬂl $hé SdcoiitBposition

In particular, RF antenna 32 and RFID t

of fhe dirst disaghis eraphically displiyeceen i oreen € B e 85?083 positiop of the first

ARG HeR %ﬁh@&(@f 30 13 nPedhby fn%ﬁer R2w 10 EorifinRe 1 8.1(a¥ cfé.%nbaﬁib%ve), the
storage, and data retrieval 0025 For sinplicit

graphmmr@pm@twn oFpetaiperdf @mouah sreeg e ixdivpived Bya et olor, typlcally
grglgﬁsglgdfc%é:m sl 85 tf?éJ fiqfl® cb 19&?91 Eoﬁétq{ei‘vﬁi% i€ready for

cal system a plura
dnspaamgm & progisy e gpmpaner misiatiess cendrol mt%mdﬁua@waldn the pump

h
?% epn sélﬁ%%a:@? corn cgl‘é ?a%&&? ?Igi'l'éﬂ’ (?(ﬁﬁ'ggﬁ%g %&g&grseﬂ@ if connector
momabhudngpﬂbpérlyewﬂnmntamqul&jéas deSonitted iabevie ther gaphicpemresehtytion of

si tuat [ Iur i.ty. of drawers .
cBtshine ficon 3psh R s iyl 5B, G oI, g g warning
gy OLET3 A0 @pﬁeﬁ@ oh @ublpbotecn e, Thisidicates toliBe operntarpiet dteiliquid sbntained in

userlnter{ace 40, ach of &gp alner 18 is aphical ly
cAr ool Bt dispein T W A R etp paspBiar ng
[dﬁﬁYVWheﬁ REntHAS 18inSéls ¥é betbpladed @foﬂéxampre, wil coftsineipllsds ern}ﬁy) the

stem havi ng two drawers, and fo posi tions m%lq
operalr ERNET congzaner 4B diom oasitipln Zaughysoferm 4 é cally displays

o@ﬂlﬁint‘n‘ 28 Alngt Hfth T Sawsl AMBer iafid Po@td Gdthber di" coRbaRYEUS. The
on touch screen 42 in the second p03|t|on of the first

aperatee then wrehanges nersaines 18 $ur 4 revhenniaknsdl apd epies porgjeetpr 30 with the
SRR §on§1@c?o%§§ Haffc ﬁ&%ﬁ? Yviththenew container, all containers are

displayed on touch screen 42 in the first color. If connector 30 is matched improperly with the

new container, the new container is displayed on touch screen 42 in the second color and a

warning message appears on touch screen 42.



graphic representation of container on touch screen 42
is displayed in a first color, typically green. This

w0 pabsosties to an operator that the |iquid conteCTEs20041039841
container 18 is ready for dispensing to a process and,
upon oper at or |n|t|at|on control unit 44 sends a

[@éﬁ]ﬂ'g{}{cﬁ gﬁgqgg‘g %R/%e %Iﬁ%ar%as?)pc%&?% %renr %@IVEY oq‘foperatlons using

REON G 0D OanﬁQpr‘étldiﬁE s chble OgIttoly omtouth scm@h 42 which ¢ersesponds
descri bed above the graphlc rgg?

t f
LB APHBROTort O GRS RRIFS T T RRAon ogd o8 RE s 2

a6k Bhuid t¥Rbimed i cdn@finer 38 dreaorwaﬁfemwom REYR tPPE bt tiguid in
touch screen 42. This |nd|ca%$s to the qperator that

corfingril§ (sugh espvvhen the Havidis desalled wiq its grpper Appverndpopition, iy shelf
life &{tﬁ:clﬁc@?d %&ﬂ C#roéelékethmlmfs%ed i, \QHJnrtﬁ&h@ﬁ'd 1s[u@&12ﬁ]a prhess, how

cont al to be replaced (for exang
mygh Bt diquidgs aspdtip p, predsss, efpdroatentble BRbY 88 fox @FﬂpﬁPsﬁ’érthé from

c{)jr[tﬁ Q%ré i$ PRS %faﬁ)q tou%géé(ﬂiﬂs ‘tﬁl@t[)l?@l?toﬂgh §cﬂ%ﬂ 49 %&P&b&ﬁkﬂgﬁo a desired

plays con al ong drawer humb
operatiqnosTauich rscnaemﬁ% sersk tho mi@tltme rnaslfs by Fee Omrabcﬂontfﬂéﬁﬂt 44.

C%)Bﬁ% gg ﬁ% 84 %gci:ut%nt’] e@aﬁan@sﬁlgﬁs %oﬁﬁ)\fvuﬁpm t% £tbrm ﬁ@ elected operation.

he new cont di ner.
Tho sk eidoperafibnl is perfurméd andthopent iy dmplayedtoh dounke wreen 42,

ner, aII ont ai_ners
AL 3035 PRy e SR Y e g 2
ab&dt ak@rd inn'adrﬁgﬁlﬂ 1|)8 WThh obé”tetoﬂ Evet qmﬁltealthbe Ibuttdnhen tewh screen 42
cont ai per i IS on touch, scr
ceuespenglingoio qilsaqpamgo%q"ﬁp%scmgg Sdﬁgsgn(g E %oﬁ\ {] o‘f?gﬁd unit 44.
Gnfr818Mit 42 tlel @efiinal R Bab confbBtiR 46 2o RceR R@h]b ngZtoheontamer 18. To
operator to choose from a varleégpg geratlans u

oreeRDRE Ry e 22, BBl fociendss? Fermppgitign bus 48 to the

AR d%eta@&&ﬁnéﬁﬁfﬁ 47 Whreh lc&irhﬁﬁﬁ’cﬁﬂ&ﬁbdsm8%éﬂd§ a signal to
operation. For exanple, an operator may vie

readfvaiterdeviiesrPOs Repdwritsrierrs 59 ﬂlalga%gss%@ntq:ma a; yia transmission line
6?29 %E ri&daﬂt{bn? %E%ﬁggﬁ{s a-&enal RCREID faEfZQr 'T% 'S%ﬁaltn@ ré_b’gibéa by the

abou contal ner (such
plassqmlﬁ irmsloomdeImOthled irt RFID: tag 32.0pka SlmwafaﬁBFm tag 22 and the

it e f.e of, t
stﬂ Hﬁ?rglaP %n use essec!i ﬁ% eghe t %ﬁl{dﬁ gtafﬁélﬁﬁ(éle %}522. The
ch[lﬁﬁtﬁBﬁforﬂﬂmmm thian rdad fibm the EEBRDMﬂayumnsponéerpmdd@s@nSponder

b SR BB b FRER D8 U, P T

thénehdsIbe RERighZl containtginfothatign toread/deiti deeide 6@) gladtanomission line

Touch screen 42 se £. electlo

@p%tl%ﬁon?aéloe gqﬁqn&:rteaﬁ? Elg}é sl Is 'ﬁgg]]opg %nmumcauon bus 48 to
vl RSRDY BRE 46/ WHRINTR AES sddSthe Qﬁbﬁrﬁhoﬁlw don# uini? 4pe dn@er feteived by
the sel ected operation. The, selected .o eratlon

qomirel ymitdd infarmention abqupthe fiquid in cantaigerlPdsidisplayed gr fpugsorsen 42
@629 1 LA fxgil“atéf alve S8 MRLRs stoRE iR RBAALE 19TRY sydRfi 2P are Grolatile or

lew I nformation stored on RFED tag 22 about liquid in
explosizg Hiewidsl 8As thediquiseis dispinsed frem cpulainersi® A aappipussHVigHment of
&o?alﬂlfehoxs %@?O%Reéﬁl rlflﬁls fé)'d{ﬂ&dt OIHeh'lfa%ofBQ§ 'éﬁ&tlfoﬁﬁent-ﬁg Wehhble of

reen IS se Cthﬂ to control unit
producmg an explosive or ignitable atmosphere. This necessitates stonng container 18

(typically along with other containers) in controlled hazard zonme 28 behind explosion
protection wall 29. Furthermore, in order to allow the use of RFID tag 22 and RF antenna 32



Control unit 44 then commands bus control unit 46 to

access RFID tag 22 on container 18. To access RF tag
wQ20shbss2€ontrol unit 46 sends a signal al ong PCT/US2004/039841

comuni cation bus 48 to the read/ wite device

accessing RFID tag 22. In FIG 1, conmunication bus 48

mfﬁ%s;lfz&ﬁe 88 %aéld&&oﬁ SRV VArhdde £ @yfe@ean5 Brotd28@ kil tRe possibility
devi ce 50 then accesses RF antenna via transm ssion

of| ignidorg zmcwéu& eleqigicah pquinmeat oauld p@tﬁﬁﬁlr sayge dgnifipn) o the hazardous
sufidrlded. 36 pariouldi fonsia o st Be%ﬁ@énvt%‘imﬁé{ #}éﬂ&u&éﬁ&b&? afotential
transponder cont al ne e signal
sogrsts QfaEIBBOTR'ﬁI efoctrigal czrzmts rﬁwch h%USeétq@éf@cQ@ ¢omfponens dopirol jusit 44,
BEATREE s BSREH FEATLA rafF e rl
cohﬂnaoxtsr thers pmmmsmbﬂitydoﬁtlmelemls pmrgjragmhngws erplasive IaQnOSPhere m
hlnfornq&lon back to RF antenna 32 in the formof a RF
ZIYAAIC e antenna 32 then sends the RF signa
[003D) t T lﬁmﬂ gled:tﬁéaﬂ) ey Mowih@froe ackdrititeifee d@ i oen-Isard izane 26 to RF

trans 62. .Th nformation | onvert ed.
g S Ter e Ame 28 e ooy B BT R PO B S P ce 40
anldUF &A8ink (?;Q WittibsictafetyVBareidt T6ris btbfdilalﬁje Ellﬂﬁhddl‘te read/write device 50
information to control .unit e rec

ved .
exgeapal t usernteriags 40; ntinsie pate 3‘6’8& 6 inpp ‘Ephmm?t%d in a package

casamé 8f B&h hﬁacﬁécﬁfé' AWRERP rhiWhéh &CL BN 1412, to [EXIRRE piSunting of
I ndi cat ed” above, the Ii qU|ds stored in container 18 in

mylfiple dpiripgc aw@weﬁr%ﬁrﬁ relatiye te Rprdeiase 140 R e sippler argess to the
elbduftdl QoduictilinS PERS ? o3 at | 1{11'25& CSQI@ttyabd?ﬁér id. Iﬁtn":’l@@%ﬁféfﬂls%amer 16 is

environnent o or exp osi ve |IQUIC
copnesthdciodreadiwaiteydgyise ci0s with yapsonissiont lines6 1 agrh 1 BFoarntemla 32 with

e QMG e 30. g@h&ﬁgsyo% R 64 %mqlbis elécueaﬁf REER fed %_nghsﬂlat it is

necessita cont ai ner
mbmntslhallyt faf, pesest t’hmuglu s>)p1¢sronquotb¢tmhlvmﬂl lrﬁama radmitowéﬁcﬂ@ﬂy sealed

o PGB B B S o A B gk v

182i n hazard zone 28, consi deration nust be nade for

[038{1 ﬁ{l?ﬁoﬁ ?E@E%gt&heﬁ#g%gﬁ gg-{h{] 1';131t Flg ga&%y %S | bl %(fr ng to the present

inP&EieAt Indidsi s@ﬂty%rrieg 06 tsi c@ﬂleetfed béteedhamite ﬁ@\tiee 15 and RF antenna 24
subst ances. tlcul

. consi n nus be.giyen ..
inyfglling sysiemny: ancbi e aradBns ? g%t %w?é#to FRAGESE g ML i facling
sys@hi 251 GQr Edde 6F &ghﬁdﬁéﬁ bt s sdfety banieh1 64 FIG. 3, wnte device 15 and

user-interfac 0 conponents control unit 44,

readfyytitegiovies S0 vl be é%lwiwem rgfegred focas agSRFcards Aod RFg%tenna 24 and
RE %Mt@llll‘él Phaih &%@ﬂecﬂ%ﬂf‘fef‘éﬂﬂ% 1Py “Rredthdnha € ARelintib ISty barrier 16

there is no possibility of the electrical eneréz
inlyddst tiamgmission Ying mnmoraﬁmsqhmcel eomupeniestion yéth dhepBF card, and

tr ncs)l%gsg n 186 %dnm:olt%??%?& LJnhgc?Lmtﬁ ﬁ%&@‘/arfténﬂ ﬂ&n{m Eg@gﬁtbéﬁlﬁé 16 also

user-1n non- hazar Zone
maladesrfustedz)abamksz oﬁmo@872 i7Atani 76, RC bhﬁleng/ca‘pamtorseﬁ()a iad 80b, resistor

TR et Bl Coplthe g, S8, 838680 &7 oF MopiSu i BERAS i, and
trmmﬁklsinﬁ Ihﬁecﬁlﬁwtdrﬁs,&&nﬁmkﬁdm% cormectsrdo, ank han]&mfdlodék 72,74, and

é§%§é§§&é¢%§£ﬁ&¥h@%ﬁf'er 16 is typically nounted in a

[0032] Fuse 70 is connected in series with banks of diodes 72, 74, and 76. Fuse 70 is provided
to prevent overloading of diodes 72, 74, and 76, which would result in failure of the diodes.




capabl e of being attached to a nounting rail, such as
a DOINrail, to facilitate nounting of nultiple

WO paosiopdee safety barriers relative to user-i NPEr/USO4/039841
40 and for sinple access to the electrical connection
points of intrinsic safety barrier 16. Intrinsic

I\%@{ Zﬁ }Szlpﬂﬁﬂ}'; blﬁfws]a(scohﬁmﬁgg]ﬂ% 154 gul%e%h{)f fg/ Mek 'itg ﬁedvﬂr a‘icm% current

ansm ssion 1 ne 61 and ante
and prefevatdy basrp tated dregRing Turcemt off 635 An Flurthmm&z inwindet fto épsckly limit

e e RN

23 uhEIGa 2§;lllIftfl6 eventiof b fauk,efa#e@@ i fastruduﬁg"@psméssl on line 62
th tepti i ded expl osi on
b B i 72R AL 0 o RV aR Barailet SR e Resh yeph other, and

pmvaw ofhatdiodd safers barn&afoemtmﬁa:" dafety badrBierll6; OTRY BiPddsAn banks of

ent nvent Intrjnsic safety barrier_is
diosfn 2. 73 TR Py SOt LR fichn A Bk PTiodT2, 74, and
Toiakd ﬂeﬂhgldSM?sﬁcﬂflﬂléthy &iH chednnReplif &&%e%ﬁehfarﬂ%\zi%lﬂﬁ%&_iﬁlure of one
system or

t 32 | i d handl
tael SpdeE AP LB TLML e oliee YGRS odiede). lsoorais of Gores 72, 74,
atid @6 ad> inWIBIE cORYEE bR 1130 thel %ﬁﬁﬂo%é tsﬁnu‘i’tﬁﬂéoﬁﬁy ﬁgcdﬂnéclted upon

be collectively referred to as an "RF card

faikre phanoafl the dary-of diodasn At 3boujd e npied gt [fexther vedidancy may be
p;o%ﬁ&awgd&ugg@gﬁ@galbg{is ghdigpa. " Intrinsic safety

barrier i ncl udes transm ssion |ine connector 65 in
[Q034L The éladese@hmﬁﬁ plicdieden A2, it and {7h ereREeferably forsanl conductlon diodes

With 655 1)(9( EJnﬂal BE0.6 1B Eutu{ﬂ;)o %@m&ﬁ ggﬁﬂg Cs%sté/}/ln tlp guld handhng

ant enna. trinsic safe rrier
systese 27,0the Isigndd svhadh mopaﬁﬁss edweendhe Rﬂd:aﬂﬁandlﬁe RFQﬂtemlﬁgalong the

oGRRR S T BEeBE S O hvire el eaf el Pl f Bt 50
Vo di each banidoft diades 74, §$Iam1] 76 Jarfisteetof eftdivdeHG2a, 74a, 76a) is arranged in

05 Rl e B oo

CEﬂﬁe%e]ZyO alsScon@ I%ét&fﬂtﬁﬂdlbdbs S, 94b W|6bﬁls baaksed 3h séHe@ #Efhe opposite
72,. 74 nd_76. Fuse 70 |s r0VI ded to prevent
disriipR yhishrigfosvardbRardsvhen thezhC signel vplage ihgietentban QO V. The two

sét€&fubi dibflesfimbdcH benkQf dlobss Bl W &Rd T6'8e a&gh d’ iy Iﬁ?allllammth  respect o

all ows a continuous flow of current of I.7 tines
e3cholr-br eaki ng current and preferably has a rated

[W?Pﬁh&@ nSﬁHa‘i eétﬁg c&d%né’theﬁ%vte Q%ggg&é flofh RS ﬂﬁ Larll D allowed

qui ckly | mount Of power Into
tqwaﬂﬂaouzbﬂ@ t(m@mrasm insrte the R antdBingGwith hahdvoﬂtageairop adnery little
F
t?é%gétltﬁgcll-ﬁ‘nwgg%rylggn lglglé‘l%\f nglgg) %}) (@]J %ujl?ps dH %h% € ec g’l eglhlpment mn
neinbpza@ zene 1t on%@t@dt nowepsurgd)) winkswof diode TRETH aﬁd)7636hahge their

| shunt - di o barrjier, for
tr?&s il lﬁasrf?cge%ssg‘{ e\(/1 a? P Sergygita 'éte(g‘I%&a d £qge 6% ﬂﬁgsgft&a safe level.
Ipadiibelr, b7, coﬁﬁactlr@nldeﬁfﬁ ofiteft fmfd&foﬁ@icﬁoﬂ dibdvs between the RF card and
Q ctj.on dj odes, nks di 74, an are
PR Gt S ot ohiss B X ¢ B #t e P o) cmdscd BFgaf‘Vfbgl-‘lR@&tFCtlon
diobestingsd725,Umh, 4nb aba fo&m’nld)han@ Epl#® R fault current between them (since each
of the diodes have a built-in potential of 0.6 V). Similarly, upon the occurrence of a voltage

spike above +6.0 V at the RF card, positive fault protection diode strings 72b, 74b, and 76b

turn on and split the fault current between them. This fault voltage cutoff point is acceptably
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bank of di odes does not fault out the other two banks
of di odes. Al so, banks of diodes 72, 74, and 76 are

WO pdoalosite y connected such that they cannot bePCT/US2004/039841
si mul t aneously di sconnected upon failure of one of the
bank of diodes. It should be noted that further

dundanc vi d addi n i gnal banks

o B o b Reran &Y PRI, byt QRE Sngah 16 prevent
ezéessﬁdﬂ;swe@ framaping s Bihid Zofd mmsc wnéﬁ 6irke 6f doded &3, 74, and 76
wi th built-in patential of V. During operatjon

tem opj ‘F}‘P|fﬁ§t Quieptds dyertesy suph hat a dﬁ%ﬁmt Pt tarpughelg, thasRF ppfgnna in
1ak00 8dneV¥Ri of B8 PTRIB BRAERSHE bRRAN TR aftly GahdidRttal aﬁith:ents in

antenna along the transmssion |ine is typically a

hzrdepnrilg o5 herebyprereniingagplosive eqiditipn it kagerd gene| 12 95 28.
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sﬂéh théd faiirg 6 oy of DT &[@Eﬂgldﬁpzﬁﬂbﬁl g0al aﬂ&l 80b despwitaffect the

each t her. [ Under ra
RS s DOV Gpoiogt A 2nd iR A hateho Wi gwice the
valtagevierhirtb @ tcPRSIS thch st ghthé bculit! pla§ MBSV RN IC BRckif Edpteitors 80a
RF tenna Wt ittle volt rop and very little
pr@fqra PfgWé acitpgoes, ?tr?'él ‘(faul't) condition
[0’6307]3 IR&Sto 85 ‘ié"&mﬁéc%‘atlﬁ'seﬁés RevHeR TR bldcking @abab% 08 and the RF
zone or 26 (e power surge), banks of diodes 72,
aptgnnag n Bestgorchin rﬁg@owﬁ%i fo SUPRIET EansiHayQliegs puressi & thinBF antenna.
el i8S tis biiRUIGY Sptbea tagﬂp ! dafifhe '3 AR dht 280 difouff from DC

to a sa rtlcu y connecting a
biasking sapsfitas 0% ol?m&rahlywﬁstgtﬁi loa amsmese W toR sithialpewgAating of
m,? nd ground lug 90, a voltage spi ke below -6.0 V
at e RF card causes negative fault protection diode
[@Q&SI gsun@ay, tHedmﬁsemdve?iﬁw is @ sysiem faydillangobr dmidling hdnedmahazard
ul curr e e h of, t

b o ks S RREH, AP TR R vp SR RS device

coledowithi ﬂreemnﬁmexf for electtitalig atosipg krforatativterelafing) to\/thalhqﬂuh @tored in

Wit B D oR® My %R o o PatRe bl o S reading

ifoinetien fidhenthe BlRcgicfAdthde WOlidengThe Wystbth Q1 A1 tmibrSprocessor-based
acc ptabl yhigh to not interfere with norrral oper.at j

cgnirallss { opgled gvithy thesantanns. {05 oRFRIlREh PrOGesHPe it tiquid based on

iSRS EESiSh YR Bewahe EIEQHR @éﬁg‘e‘ Rdick By thehawahd APRRIndie sdftty barrier is
28. When banks of diodes 72, 74, and 76 turn on,

t he
cpangried befveanthe P@CIHIP ot the gondtioler te Kt efectrigelegeray, fntm@e hazard
szlJ oﬂ%gﬁefém@@@m DcetHQ ﬁltl'uﬁlct@fe?}r Bidrﬁ&rlﬁcl\gd% ﬁ glu%ﬁlty of forward

his prevents t entl al overheatin
cen@ethn dedes @m@ﬁbmparaﬂcl Hebivegn thezcomeollmzandrgr@@d typieallylagranged

uggﬁiﬁ%fétrle&%dﬁﬁy SoeRRiNe PRNAhbO Bt bGP SerARY Surthér Biudes a

fuse connected in series with the plurality of forward conduction diodes to prevent overloading

the plurality of forward conduction diodes. A plurality of blocking capacitors may be

connected in series with the controller and the antenna to block a DC component of the signal
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[ 0036] DC bl ocki ng capacitors 80a and 80b are incl uded

to provide galvanic isolation for direct current
wheindnss12¢ he RF card and the RF antenna. DC bl PCRUSZH04/039841

capacitors 80a and 80b are arranged in a redundant

configuration (in series) to provide additiona

protection a Fur t her
o8 EPTPE A dUBiSh Sk HPD Y BpSTBE AP Mk the
cdritroBer.ang #1ARkn1A0 fuppletsatingletit voltagt B8 gdsiat thelbiitgnnand t he
trace between themis ade tely |zed such

t
Uﬁggfeﬁ@ﬁggﬁh@Iﬁﬁﬂgﬂgwﬁpmﬁdﬁﬁﬂﬁﬁkﬁﬁﬁ“@%ﬁd@@t qgengp 0 Jprgferred
exﬁ&ﬁlﬁ@iﬁ? WRlerdiIRE tn th'&rt RAT £08 @8t SlankdienateSkiade BCform and

l'ocking capacitors 80a and 8 are rated to withstand
d@tmi withqui depating figm thesspinit prdscore gf gl invepi@in out of t he
circuit, plus 1600 VAC bl ocki ng capacitors 80a and 80b
bot h preferably have capacitances of 0. nF at 25 V.
[0037] Resistor 85 is connected in series between DC
bl ocki ng capacitor 80b and the RF antenna. Resistor 85
is provided to suppress transient voltage surges at
the RF antenna. Resistor 85 is infallibly spaced apart
(i.e., cannot be faulted out of the circuit) from DC
bl ocki ng capacitor 80b. Preferably, resistor 85 has a
resistance of 3.3 Wwith a power rating of 2.0 Watts.
[0038] In summary, the present invention is a system
for filling or handling liquid in a hazard zone. The
system has a contai ner capable of holding a liquid. An
el ectric storage device is coupled with the contai ner
for electrically storing information relating to the
liquid stored in the container. The system al so has an
antenna, for storing information to and reading
information fromthe electric storage device. The
system has a m croprocessor-based controller, coupled
with the antenna, for controlling processing of the
l'iquid based on information read fromthe electric
storage device by the antenna. An intrinsic safety
barrier is connected between the antenna and the
controller to limt electrical energy entering the
hazard zone. In a preferred enbodi nent, the intrinsic
safety barrier includes a plurality of forward
conduction di odes connected in parallel between the
controller and ground, typically arranged in nmultiple
redundancy configuration. The intrinsic safety barrier
preferably further includes a fuse connected in series
with the plurality of forward conduction diodes to
prevent overloading the plurality of forward
conduction diodes. A plurality of bl ocking capacitors
may be connected in series with the controller and the
antenna to bl ock a DC conponent of the signal com ng
fromthe controller. Further, at |east one resistor
may be connected in series with the controller and the
antenna to suppress transient voltage surges at the
ant enna.

12



[0039] Although the present invention has been

described with reference to preferred enbodi nents,
wowrgesH26ki | led in the art will recogni ze t hapCTOsIWg€639841

may be made in formand detail w thout departing from
the spirit and scope of the invention. CLAIMS): 1. A

manuf acturing systemincludi ng a hazard zone and a
GladM{a8zard zone, the system conprising: storage neans,

| ocated in the hazard zone, for electrically storing

| nf ormat i ni cati on nreans, ¢al ed
hagar 4 zofd i GRmERG R PRPSPREARERT P b dekdergd zone, the
sysiémcomaprisong: f rom t he st orage neans; controller means,

| ocated i &o&@&n&h‘ﬁ@ 1&@&@ ifkhe Hda;srd%ﬁe 473 e@bﬁszuryl sf‘oﬁhg information;
conmmuni cati on Wi

Control |+ ERHEGOL o Rt RGPy FEte fosppton o
the storage nmeardsealipgitfermatiombiorn thetsiossge moamss; and an

i ntrinsi cosbidry nRads! | REattPCat @ | dniBRrdORmMBaZA din  electrical
zone and connect ed between ttFe conmuni.cati on n@r contmqﬁing the

the cont rol | erOEEREaon With; the sprpupicalion means,
passi ng to t hesystemmbasédc en iioformagian sead? frofihthe storage means by the

manuf act uri ng gyshfh@dn fidalMhd, Wherein the intrinsic
safety barrier, 1 ncludes a plur of forward

conduct i of® dRERS sHeEh nlé"ﬂfﬁ‘eédlof’q’igjpg‘r ﬁlel ’é‘?n'l?%?\l\tae@ﬁ eyqpd connected
control | er medseswandhageaumuhicaion Feensrend tha controllergmeans to limit
system of cl ai ég%c?ncat’@?x@%? phssind % b bﬁxﬁhﬁrhbﬁﬂ@ﬁ mbgs\var d
conducti on di odes are angéd 1n a nultiple

redundancy configuration. 4. The manufacturing system

Df cl ai m ZThe wheaufedtaringhsysient of olaine 1s afhetein tharinfripsic safety barrier
i | £t ARG &flndbaSR parfifel Bbthvier! hE controll
IL#E&reg |t1d§ﬁﬁ#8€1§§”v\ag(} d&hcor?(gucti on glilgdes ?o pr evene controTet
IB‘?P@W%?WS- the plurality of forward conduction diodes

and to li rrit el ectrical energy passing into the hazard

Zone. n%ﬂff‘dgtﬁﬁﬁé; AATeW %f‘sélﬁﬁ of v&lﬁ@i[nmﬂ% , pIWfARE SO forward

thelntr|n3|c sa rier udes a
qondHcEen @lydeéﬁremalaﬂeém rﬁalﬁe‘a ana%coeﬁﬂ%t&%led i n
series WI t h the controll er neans and the conmuni cati on

ans. 6. g@@&gﬁ{% %{ stel0 of %fﬁfn? N Q&fheféhf ﬁm% esﬁﬁ bamer

helntr|n5|c rier_furthér. inc
fyrler inediden & fuse SPREciRcid SRS s DAY oHerwh WI’GPCFUQP dodes to
prerasowflchdidgethe plurality of forward conduction diodes and to limit electrical energy

passing into the hazard zone.

5. The manufacturing system of claim 2, wherein the intrinsic safety barrier
further includes a plurality of DC blocking capacitors connected in series with the controller

means and the communication means.

6. The manufacturing system of claim 2, wherein the intrinsic safety barrier
further includes at least one resistor connected in series with the controller means and the
communication means to suppress transient voltage surges at the communication means.

7. The manufacturing system of claim 1, wherein the storage means comprises a

radio frequency identification (RFID) tag.
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comuni cati on neans to suppress transient voltage
surges at the communi cati on neans. 7. The

woratwaissieur i ng system of claim 1, wherein the BCDUSZPO4/039841
means conprises a radio frequency identification
(RFID) tag.8. The manufacturing systemof claim?7,
wherein the RFID tag conprises a passive radio
frequency (RF) transponder and an electrically

grasabl e proghATERNE dysRtl- GNLYim ™ Rheteih FREREND . taé BSmprises 2

or|n e infornation uf act u
regpet oo (R oo A et P SRl ead only

memmdrja(:EE’Ra)l\REthaﬂEER@M stdring tHiiefonmaatiohact uri ng syst em of
claim9, wherein the controller neans includes a

conmput er havin n RF card, eRF ca d in_electri
S%ommuni catfoa ah‘ PYurge R, ?é H‘ﬁ e T the cSifmunication means
incdunief aBF antemy. syst em of cIa|n110, mhereln the RF card
is in electrical communication with theRF antenna via
an intringjcally safe transm ssion_line
Wor handl ThiympridashEng UL S SR ?%P‘ff‘g et Thcludes a
compiitat imeing aaRAlshrd, thé RE odrd imeledtrive] doimpuiingtaticovitigthe RF aniena.
frequency identification (RFID) tag nounted thereon; a
radlo frequency (RF) antenna which i s capab
Wi oring i ARORABFGHINE SYSIFH qugép § WRTEP RS L{grfa?dr i5rfp electrical
dohenuinfchtidntvaith; theR E attnmo viaen imtonsidakiylsafi transmissorineant enna
to control processing of the liquid fromthe container
based on information read fromthe RFID tag by the RF
Znt enna; ér?yfit?ﬁ‘ fqr handling ﬁ‘éﬂiy“'&‘é?ar’ﬁ?é‘?ne%‘ﬁ ged bet ween
t heRF ant g tohtaidn dapiable of huldingthe diquid hindwge mdib fiequency identification
cont ai ner and @%ﬁD a5 | ocated mnthln t he
hazard zone; Mﬁﬁ%EIn %ﬂe cohtrpller and th
intrinsi ca&dicckgaueney (RE} anignga whichisapible of siorag ‘nformation to and
nonhazard zonemmﬂﬁgnﬂﬂﬁﬁmﬁmihﬁnh@RFE)ﬁgm112 wher ei n

the intri n%gﬁxc ?1 c?otuﬁleg %th e RF a%ltte%f i @onﬁhf‘#@&{s&:ﬂg 8f the liquid

forward co es connec
bet ween the cofierp drelceptainpidbagadngripformation oad fropadthe. R} tag by the
cl aim 13, \/\herm'rmt&lﬁ,e; plurality of forward conducti on

gio(r)n(‘jlez u?;?n &k .n ate . mt r (%EHL c.eelbgtv}]ésflﬁgﬂ?'aﬁ%nnﬁsand the controller;
saf ety bawjhf:rgm the contamer and the RF antenna are located within the hazard zone;

and
wherein the contrpller and the intrinsic safety barrier are located within a non-

hazard zone.

13. The system of claim 12, wherein the intrinsic safety barrier includes a plurality
of forward conduction diodes connected in parallel between the controller and ground.

14. The system of claim 13, wherein the plurality of forward conduction diodes are
arranged in a multiple redundancy configuration to prevent failure of the intrinsic safety
barrier.

15. The system of claim 13, wherein the intrinsic safety barrier further includes a

fuse connected in series with the plurality of forward conduction diodes to prevent overloading
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15. The system of claim 13, wherein the intrinsic

safety barrier further includes a fuse connected in
waensessith the plurality of forward conduct i PCT/US0€639841

to prevent overloadingthe plurality of forward

conduction diodes and to |imt electrical energy

ttrl)assmg into the hazard zone. 16. The system of claim

lurglifg pEforward gonduetiondiades andfelimit plgetripad enetgyr passing into the hazard

zofl udes a plurality of DC bl ocki ng capacitors

connected in series with the controller and theRF

antenna. 17. The system of claim13, wherein the

nt ri nsi cTheatyeten dbaleim dp, Wherein the intrinsie saéely herrienfisthergndudes a
phegitpbnC BRAGREBatitoRt coRiebed inketidd with@hdCtrdI1R)k h&f théRE antenna.
the RF antenna to suppress transient voltage surges at

the RF antenna. 18. The systemof claim 12, wherein

Ihe RFI D Thecsystomof icliss 13 et the innsior safetsploamdesrfurired inghudes at
10ke6ier feSigtbt YorRbAGP R it QGthandTesHtRIErCA[- BB IRF FREMEMo suppress

u% EP ﬂﬁ Hen1of claim 18, wherein the
T%?%?@§S? SHAYPBR about the 1iquid contained
in the container. 20. The system of claim 12, wherein
1ghe co nt rpid %Vsteﬁp gp rclaﬁﬁ S128 wheRfn tHRt lQFﬁDa%? St La Yassive RF
stem o

SRSt P o S B P e F R Gy FHAOND

processing the |iquid based on input recelved by the
1gser - nt erd elfnrcﬁmlatnhel 8UBkrein ke Eﬁ%ﬁé&@%&mﬁﬁ@i 4Bout the
I %fr co S|ng a connector for coupling wt

ngc ﬁhat the liquid can be dlspensed
fromthe contai ner through the connector. 23. An

2bntrinsi cpld YsRAS 6 Baid 19, S%hdréN dhe SHROLALR sbsSh Ner-ifterface
dentification (RFID) tag c ntai ni ng

o.fre uency
cﬂﬁgkpﬁﬁ?? HgFB B 2P¥F-eved, the RFID located in a
hazard zone; a radio frequency (RF) antenna

2¢! ect ronagpetysed lof &éﬂﬁpb@ de(Q'elhhﬂfxe %hpoﬁe?gm%atn? Suffier controls

antenn . oc, ed I n zone, car
PESFTEA a\‘ﬂ}“ﬂ&;’awif’ﬂ lqpﬁgewegm gﬁﬁéFr'WtﬁéacPeﬁo@éP%“S%cat ed
out si de the hazard zone; and an intrinsic safety

obarrier l'ﬁ%@&ﬁé}ngf@hﬁh‘j@ hgﬁerta@l{&%q&fzone and connect ed

bet ween the RF antenna an d.24. The

i ntrinsi calrPRpeeat Eorgepupl %Wﬁhé@%lco%t?f@?reﬁﬁcbf that e pligpl can be
wher ei n the i rispemssd frora deebytainarthroggh the\eontietes. a

plurality of forward conduction di odes connected in

garallel bet ween
23. An 1ntrms1ca11y safe data retrieval system comprising:

a radio frequency identification (RFID) tag containing information to be
retrieved, the RFID located in a hazard zone;

a radio frequency (RF) antenna electromagnetically coupled to the RFID tag,
the RF antenna located in the hazard zone;

a RF card for communicating with the RF antenna, the RF card located outside
the hazard zone; and

an intrinsic safety barrier located outside the hazard zone and connected
between the RF antenna and the RF card.
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the controller and ground. 25. The intrinsically safe
data retrieval systemof claim24, wherein the
w@bkwsabitey of forward conduction di odes are arPERYSTH04/689841
a multiple redundancy configuration to prevent failure
of the intrinsic safety barrier. 26. The intrinsically
safe data retrieval systemof claim24, wherein the
Znt ri nsi cTeaibingicylyr jafecdata ytrierd rsystera |of glaim 23f whesein the intrinsic
sERRREP theluBesSElin@Rty W tdiwhid@ofdudticH dibdes @bnrleOEdVRY fhrallel between
ﬂgonducltﬁl&on@ d&?gs to prevent overloading the plurality
SFCOPEYRAPY &8R8ucti on diodes and to limit electrical
energy passing into the hazard zone. 27. The

st ri nsi cahd MirmSitAlydae Aath BdthidvaVghtem ot bR of, wheRlithePiurality of
fwhercgl n.the |nt%| nsi casafdety ba]EirIIFe{3 i ncl udes. a fon to prevent
PIarhrqnAbeton digden, s iR Ca SR PRl S ¥ °QRfigugption fo p
fajbrg efghaintrinsic bpfety bartierol | er and the RF antenna. 28. The
intrinsically safe data retrieval systemof claim 23,
erein the intrinsic.safety. barrier i.ncludes at .|east . .
Bhe reai o B 6 P toierd v o Bt O Rispip G hinsi
safiity bavderRfurthert imalndest © fsseppmoerted: masesiee ntithy et plyelity of forward
cShtiuBfoh d@ibdes e IpBEerﬁ R EYAGing 4R piliaRy 0P tbiwAR Slihction @fofes and to
ldatfi\ etl:l eval s sirgn%loil cld;au m 23, wherein the RFED
’Pgtgeeé’g'l'?ﬁ PETEL PIPSHG LLT TR "#1 %M hsponder and an
electrically erasable programmabl e read-only menory
2(7.EEtPROVD ];Tli’e?m_tri-ﬁgi‘éeglyrg\%ﬁé &% ﬁa{ew sz%&ﬁ o@gtaﬁn nel wh&éﬁta he intrinsic
syst.em. of. im 23, .. e card conmuni.cates .
SRS IR B O LC RIS BRACRyTS | CPREEIeR it Seg with the
comtallereid ¢l Rangarthe data retri eval system of clai m 30,
wherein the RFED tag and the RF antenna are powered

hrough the transnjssion line. 32. A hazardous liquid . .
s pensi n{REFCHD; 7§ Wsi"%"@o‘%ﬂ?‘?é’? ﬁé!m 2 Wi the intrinsic
safetydnauer includescdt leastnina iresistdr lkenreetzdindkeries Witlgjthe dottonlleand the RF

R0 SR B4 Rifanfafthi N9t he
aﬂigzar dgg)grelss?taﬁllgid tl(%lﬁﬁ%é& &gdghnl?mniag{a%ﬂlon with the

liquid reservoir; a radio frequency identification

20RFED) t afhenintrintiedlycafetdat rettiotahsysee of ¢lanhi 23, ivherginghec RFID tag
biRbRise € AL | b CelQfricA Y Tekdighid B ' -onl
B2 B X0 Ll e SO T s
nEREhFEPROM)eont rol |i ng di spensing of the liquid from

the liquid reservoir into the container and for

spontrol Iiqpg intrinsically safe data retrieval system of claim 23, wherein the RF card
communicates with the RF antenna via a transmission line.

31. The intrinsically safe data retrieval system of claim 30, wherein the RFID tag
and the RF antenna are powered through the transmission line.

32. A hazardous liquid dispensing and filling system comprising:
a liquid reservoir which contains the hazardous liquid to be dispensed,
a container capable of holding the hazardous liquid in fluid communication
with the liquid reservoir;
a radio frequency identification (RFID) tag mounted on the container;

16



witing information to the RFID tag based on the
liquid dispensed into the container; an intrinsic
wa@ adosogsibar ri er connect ed between the RF ant enPeI/aszmbo4/039841
the controller; wherein the container and the RF
antenna are |ocated within a hazard zone; and wherein
the controller and the intrinsic safety barrier are
| ocat ed wh radionfrequerssi HBDaanienne Which dncapatie ok speringrintgfmation to the
claim 32, mherpyupﬁge intrinsic safety barri er
i ncl udes a

connect ed® i ol ”:lt]r"3 %F?%)}eg m\ﬂﬁ&d ﬁntennon 0% g?%ﬂ‘% ‘gsf’enSlng of the

ground. 34. THigquid Seratheoliquid reservdB intevtheraontainehand for controlling
plurality of fosaidaRidles iho RFUD @iemsall & tAs H@lﬂg&l@pdn&d into
a multiple red ndanc conflguratlon to prevent failure

of the intrinsi y barrier. 35. The system of

cl ai m 33, anmmnelp safethi barrient onmesied betwbeat the BB pntemna ahd;the hentroller;

i ncl udes @hérb’ﬁ@hecc%ﬁtﬁﬁ&t a%g tHeRESARhfSaridcited WEhiRh UaALd ZoMe; and

of forward conductio s.to pre over | oadin

the pl ur a"hergingke qogf ‘ggﬁHW@Fc '%Eﬂ%ﬂg§a§HWﬁ%9éhmnanm*

limt electricmizardmeregy passing into the hazard zone.

36. The system of claim 33, wherein the intrinsic

safety barrier further includes a plurality of DC

bl ocki ng capacitors connected in series with the

360 nt r ol | eThasydtethdRlaina A2, evhiesin B intritisie safgtyttamicoinchides aplurality
X‘@%Bﬁdu@u d\ode8 EdrinBddGin Eﬁ&lfél uet@f@énrﬂl@éonﬁymér h&d ground.

|nc es at east one resiStor connected in series

with the controller and the RF antenna to suppress

3r ansi ent Thodystemefslaingd3; waikbreinthe ptrabitytof fiorevard conduction diodes are

arranged in a multiple redundancy configuration to prevent failure of the intrinsic safety

!-7-

barrier.

35. The system of claim 33, wherein the intrinsic safety barrier further includes a
fuse connected in series with the plurality of forward conduction diodes to prevent overloading
the plurality of forward conduction diodes and to limit electrical energy passing into the hazard

Zone.

36. The system of claim 33, wherein the intrinsic safety barrier further includes a
plurality of DC blocking capacitors connected in series with the controller and the RF antenna.

37. The system of claim 33, wherein the intrinsic safety barrier further includes at

least one resistor connected in series with the controller and the RF antenna to suppress
transient voltage surges at the RF antenna.
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