ND\JLTQ?l NG DEVI CE This-invention relates to a nonitoring device apg,.q:n, .
particular, to a nonitoring device adapted for the operating conditions or
equi pnent necessar|ly existing in a highly corrosive environnent as may be

encountered in the sem conduct Oﬁloh'i‘i'ﬁﬁtﬂ% pEvifeg processing of sem -
conductor wafers into circuit c I'n the sem conductor industry

especjally, and in other industrles as well, extrenely severe conditions
are encountered in process equi pnent because of hi ghl'y corrosive

at mospheri ¢ condifhigNS nvehtdon relaRes, ﬁm'aclihowﬂtiimaig Aevidicaapat, to

processi ng equi nt. Such corrosw nospher,i ¢ envi ro s are extremely
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convent i onaldpemﬂﬁﬁg rcmfnm oFr lemlciﬁwmsaewmrﬂej iexilst isigarish up to
t he corrosivehg.rg\g1 ronnent f.or 1 on er Ie[fﬂ?f of t| so that tteheqeg_w prment
may be safeld L (RORTaRIYE 5‘5’@'8‘ &fgw NS 72 of the
equi pment . The rseghlqomhmtmm \nmmmtnyonnerthe spmmsad'@)oﬁ)memr— nor e
hazar dous c@nﬁ% ﬂq R:Qprél‘{:%qlf i n the sem conduct or

nay e d [

I ndustry, xistin 1rqui or° g seous form alone or in
conmbi nation wth other of such chem cals. A partial list of such chemcals

i ncl udes those 'dﬁ'ptt‘.ﬂé %ﬁ%&rﬁddﬁ&' industry\&ipdc i, and in

Acet one Amoni um FJ uori d nmoni um Hydroxi de Anti nony
Pot assi um TRthex emd“s"-neﬁ:é\ﬁ deddno BXRIN RIS ITe Contidniang ALS at e

Chol i ne EKC dracbuittd e sirs tpridddsi&iquipment Bdvdwse o yigghlherric chloride
FNdrOChOlO”(%é¥%§Hve atmospheric conditions, or environment, whlch
exist at or adjacent to processing equipment. Such
corrosive atmospheric environments are extremely hard on
monitoring equipment, particularly because metals which
are conventionally used in such monitoring devices cannot
reliably stand up to the corrosive environment for long
periods of time so that the equipment may be safely and
efficiently operated throughout the service life of the
equipment.

The highly corrosive environment is created by one
or more hazardous chemicals which are approved for use in
the semiconductor industry, and which may exist in liquid
or gaseous form, alone or in combination with other of
such chemicals. A partial list of such chenicals
includes those identified as follows:



ny§er|uoric Aci d . Hydr ogen Pequrde | PA-i sopropyl al cohol

Met hanol n-Butyl Acetate- Nitric Acid PBR 1
Phosphori ¢ Aci d Pot assi um ferrocyani de . Pot assi um Hydr oxi de
pot assi um phosphat e PRS 1000 Sodi um Hydr oxi de

Sul furic Acid Tannic Acid TMAHt et ranet hylaamroni um hydr oxi de These vari ous
chem cal s nust be delivered to processing equi pnent, and in order to do so,
liquid transporting systens carry the liquid chemcals fromrepl aceabl e
supply tanks through punping and regul ating stations and through tenporary
storage facilAcetscshcidat the chenicals are readéeyon&ail able at the
processi ng st Ammonsum(Fleonide, such |iquid chenhemonivmidydrexigetens nust
i nvol ve pupesAahumoubeEot¢a$v@s Tagtratei ngs, of EeRi¢nasneniwe 3ifryte| ow
neters, and repBiedameontes nibsatef which are ngBRldPepl astics resistant
to the deterngﬁti%Q EF?EQFSSthh§F§HPEﬁEn1caIs Eﬁﬁyﬁﬁﬂg % Y%ﬂgth ng
mechani cal i sF&gb E B8rd Fe tial |eakage, and BYBROFRQ ggéc reate
extrenely haz 5 BBﬁaFi 82 gth to the proc ﬁﬁgoﬁf B EORduct.or
waf ers or oth § gﬁﬁ? S2P84 to personnel e to tend and
mai nt ai n the 4 5aU|pnent and transport gg ngl A894ah

capaci tance p&»%{ @g&&md%ki-s sugaeas SWi t ches h%&ea 890nSiyaparigel y used
in particul ar g5 % &S ef O determ ning egisstggge of |iquids or
obj ects, and ngﬂsg gggg eetal sensors renot gyhrarithgcoaerating
circuitry andqmngilemcyasw tch, such capacitance proximty devices have not
been successf giMax-iteesame tHYadond ua HydriviEdes because of the lack of

reliability.

These various chemicals must be delivered to processing
equipment, and in order to do so, liquid transporting
systems carry the liquid chemicals from replaceable supply
tanks through pumping and regulating stations and through
temporary storage facilities so that the chemicals are
readily available at the processing stations. Of course,
such liquid chemical transport systems must involve pipes
and tubes, valves and fittings, oftentimes filters and flow
meters, and related devices, most of which are made of
plastics resistant to the deteriorating effects of harsh
chemicals. Of course, anything mechanical is subject to
potential leakage, and such leakage can create extremely
hazardous conditions, both to the processing of
semiconductor wafers or other products, and also to
personnel who may have to tend and maintain the processing
eguipment and transport systems.

Although capacitance proximity devices such as switches
have been successfully used in particular safe environments
for determining existence of liquids or objects, gnd have
used sheet metal sensors remote from the operating circuitry
and proximity switch, such capacitance proximity devices
have not been successfully used in corrosive environments
because of the lack of reliability.



-3 An object of this+invention is to produce a nonirtor- ing device for
reliably sensing the electrical character- istics of a target nmedia within
a target zone existing in a corrosive_agnpsphere envi ronnment. Such a target
media may be a liquid or a solid article, the presence or absence of which
~is being determned in the target zone. The electrical characteristics of
the target nedia, i.e., capacitance or resistance, are distinctly different

than air or OtheknfBBzgcengkeﬁﬂigegﬁ@ehﬁiéheiéaﬁge réaieel At fioAddoput oOf
whi ch such a target l'a noves. The cor- rosive_atnosphere _environnment,
whi ch enbr adBg drwicer §er rehiabhy sapgéngnbheacleskpiradschapdriesr acids,

bases, or ofhehscghes gakargbecnbdiagwieniicaptagget izonenekdstihgein is
provi ded a nonitoring devicCe, conprisin b ia selected

, g a npva Ie'%?rg%t nmedi

froma clas® GPTXOFLYe ALMGFPRETR GOVALCRRENS ol | GUEFt BclF8E9%h BB 8sence of
which is tonag tet ar Tigaddand aosblddedrtdcilier,otienpriesensesotr eating a
corrosive atposphere _enyi.rongent .conpr, si . re u terials
-found in a 5&%@%9§fofugﬁlﬁﬁtéﬁi&P&ngngFﬁggﬁagggig@ g%ﬁ g%%?%& %Sh i'ni ng
means creat Mg #lestgdicadochanachieris&i¢sc ofr &hiev &axgads Beeia edvieronnent ,
sald targel CAIRANGE 0 28 ;AEANRA, BB QikkinE1Y AflfrdAdnee thadct of -

i stics, said confining nmeans acceptlﬁg alternate présence and ahsence of
the target mddl @xvather fdiudid ampientomedigyiin ttheydpngsh 2908 i4A°

elhect rical Gy %i%@rdéyrﬁ?brﬁiéidwgg!t%tﬁ nlfédlra tni&ﬁrlélﬁ £ctre dor- I _
characteristics, of said anbient rnedia, ‘an electric conduct.ive plastic
sensi ng el efi¥ Qﬁwhﬁ%(ierﬂ“{]f%“te}?%ai‘ﬂut‘é} geé‘l%rz%cneest eoé:ag(ﬂ%cent t he
target medi oerand asarjet JRidla,0bigirisesvagiors sehsiaigise) dmesds al so

bei ng enbraced qY sai d corrasive
or other chemicals.

According to the present invention, there is
provided a monitoring device, comprising '

a movable target media selected from a class of
media including ligquids and solid articles, the presence
of which is to be determined and monitored,

environmental means creating a corrosive atmosphere
environment comprising one or more gaseous materials
found in a class of such materials including acids and
bases,

confining means creating a target zone within said
corrosive atmosphere environment, said tafget zone
confining an ambient media having electrical character-
istics, said confining means accepting alternate presence
and absence of the target media within said target zone,
said target media having electrical characteristics
distinguishable from the electrical characteristics of
said ambient media,

an electrically conductive plastic sensing element
in close proximity with said target zone to be adjacent
the target media when present, said conductive plastic
sensing element also being embraced by said corrosive
atmosphere environment and being resistant to deteriora-



at rosphere environnment and being resistant to deteriora- -4- tion under’
the influence of the corrosive atnosphere in said environnent, voltage
supply and current sensing neans Iocngg out of the corrosive atnosphere
and environnment and renotely fromthe cbnductive plastic sensing el enent,
said circuit nmeans responding to a sensed change of current and producing
an indication of said change, and el ectrical connection neans extendi ng

Detueel | o EORTUTACK AL A EFUSROS! O FhEERErGELve Skt apRERE vl oca! o

circuit means to Induce a sensi ield 1n the target zone adjacent said .
conduct i ve phidtenvironmentel enent, said connection neans conprising a wire

portion extendi ngoipaguoBupply &AA'ESE¥EnE! SBASIAGCNEANS T DOGRBE aBEL | Nt O
engagenment with tﬂe conductive plastic sen5|ngielenen ,

and_sai ire
portion bei 8§ thel 69EHOGLVA| AtBASBheEe Rt eRVITENREY saPang?ﬁﬁ?fﬁo sai d
corrosive agpepPERECcOAdLERIVENplasHitNsbAsIRY edehgntgabaildreincuit to the
‘conductive plastic sensi.ng elenent, where a _chan u nt flow
t hr ough saiEeEBﬁdEEFPVBdbﬁgschasﬁﬁgﬁﬁg gﬁéﬂgﬁto ngsgg%agc%ﬁﬁection neans
- i s producedpgbtiachagehn hndpcetéoneofindaalsehangel the target nmedia in said
target zone and Lassersed Dy sabdnpbreybh HBARS bocanatHGepaLaReAN

8s £6 ep a e of

i ndi cati on which™Cor-"respon ] oresence an seng t he_target
medi a. A pr &her conduekivec pdastic BRRSAngosLEREN e aNEeSEAA,TEBRERHY ol enent

made of a cqulitlel @il hetiisC ol Intotles halenkangeledelar ahl eneunder the

I nfluence of the corrosive atnosphere enV|r%3nent whi ch enbraces the target
zone and t at@egetedone PRIaCERTERLH CONUCTIVE. RIBRS 1S EFDREMIs al so

resistant tQ@iethtiCisdSdcondettion means comprising a wire portion
extending through said corrosive atmosphere environment
and into engagement with the conductive plastic sensing
element, and said wire portion being enclosed within an
outer protective means resistant to said corrosive
atmosphere environment and in hermetically sealed
relation to the conductive plastic sensing element,
whefeby a change of current flow through said conductive
plastic sensing element and said connection means is
produced alternately by presence and absence of the
target media in said target zone and is sensed by said
circuit means to produce such an indication which cor-
responds to the presence and absence of the target media.

A preferred feature of the invention is the use of a
sensing element made of a conductive plastic which is
resistant to deterioration under the influence of the
corrosive atmosphere environment which embraces the
target zone and target media. The conductive plastic
sensing element is also resistant to such acids or bases
or other chemicals which, in some applications, actually
touch the sensing element. Such conductive plastic is
rendered conductive by carbon filling the plastic, or by
adding iron particles to the plastic.
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or ot her chem cals which, in sone applications, actually touch the sensing
el ement. Such conductive plastic is rendered conductive by carbon filling
the plastic, or by adding iron particlLeg Lo the plastic. -5- Anot her
preferred feature is the use of such conduc- tive plastic sensing el enents
in conbination with circuit means capabl e of sensing m nute changes of
current, to create a sensing field in the target zone, as to deter- mne

changes of el ect E\h%%he’i-ap%fhﬁ%a Qéatbeemiél ghknukbeofasgeh zonducwhen the
target nedia _noves into

he target zone, of curre%h in thetCIrCUIt
means produ@éyeaﬂlﬁﬁﬁﬂ@aﬁﬁaﬁlﬂﬁl HeﬁﬁytﬁelpnFQPg Dakion with cirgul
determ nat i gieapis U&@abl@swceentlhbemum@et chiatiges bife chargatt,medi a may or

may not actual l enga e t.he ct.i S ing
bel i eved théFea%ﬁé s}“@h 3#% %@%bﬁékg%gd%%%hg §%Q¥§?%%tkione t he
current changere attandsy qfn@lle@tte'wladng:apa@flt@m&et qucéilh%mat dfce in the

target zone ddussthdly Jdie PrSRRICHIY SRSRAC Gl e dBiedTidie [0 e

target zone feature he use of a pair
of spaced cdiangat zongend mjlaél surgietedn tthe tcdr‘?j'é{l Jf&Nghd

connect ed B AdHucdd G ti iRt i WISl iash sty intseistated i & between the
sensing elements and through at | east a portion of the target zone. \Wen
the target nedia is present in the target zone an indication is produced by .
the circuit nmeans. The indication produced in this arrangenent is
substantially stronger than where only a
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singl e conductive plastic elenent ‘adjoins the target:zone. In applications
where the target nedia actually spans between and engages both conductive
plastic sensing elenents, the circuit means produces a simlar indication
denoting the presence of the target nedia inthe target zone. An additional
preferred feature is to incorpordt®, in a functional apparatus such
as a valve or coupling for tubing, such a conductive plastic sensing

el ement serving also as a functional portion of the apparatus, to
acconpll h,the, ﬁaﬁgose creatin in,a target zone to

det er mi n eFﬁE d gnof ngstPFSEFggﬁaPEC?bFI FFEE i BedfR- t af}Bt zone when
t he targehrgedlnednaemaytbe magundtf hetlad lynehljagé uthé i condueppeeat us, is

present. |II ref e onductive
pl astic E%ﬁs g por?agﬁse% ?ggﬁgl%gaéELSﬁdthaé’7- ?ﬁéoﬁélﬁlece with
an eIectpmeasbysunguB&emagtpHGSPROSp&hel@#rgstc@qheantha carpgentzone with a
sensi ng Ehﬁh@eQeEW%ﬁﬁlip 1ﬁﬁQ€HEE'EﬁaBb%§tb& %QBEtPQcQQr&aﬁQéléQHcéo

confront .or éngage the et nedia. The target nedia nay ga

conduct i V@ Ah& tﬁ§9F&tPH@epP§§PF@dp8Vtt@ﬁ P63§8H88c9rbéP§EEﬁ %@ EBﬁductlve
plastic &Qﬁ@b&gmﬂdﬁhlQhSthEhtanbtumbnﬁﬁanS to which the conductive plastic
sensing elenent (or elenents) is connected is |ocated out of the corrosive
at nrosphere environnent and is connected to the sensing el enent by a coaxi al
cabl e which i sthddlnmanothery spo¢feriedtfmataenelucti veipl tbei useeosi ag

el ement | 0 r S ' such as a
capaci tar?cg%p(ragx%#\aﬁ?ﬁg\% ?‘dh%%?'(’%he%%l% %&eﬁl‘gﬁtﬁr g§§ cgin Fﬁéby CGor don
Product s tanget gongr eyl compectedndet ithe cigeuit means and

- establishing a sensing field between the sensing elements
and through at least a portion of the target zone. When the
target media is present in the target zone an indication is
produced by the circuit means. The indication produced in
this arrangement is substantially stronger than where only a
single conductive plastic element adjoins the target zone. |
In applications where the target media actually spans
between and engages both conductive plastic sensing
elements, the circuit means produces a similar indication
denoting the presence of the target media in the target
zone.

An additional preferred feature is to
incorporate, in a functional apparatus such as a valve or
coupling for tubing, such a conductive plastic sensing
element serving also as a functional portion of the
apparatus, to accomplish the purpose of creating a sensing
field in a target zone to determine the change of electrical
characteristics in the target zone when the target media,
i.e., the liquid flowing in the functlonal apparatus, is
present.

A still further preferred feature is a pair of

conductive plastic sensing portions formed integrally of and



t'o produce an i.ndication of the change of current, interpreted as the
presence or absence of the target nedia in the target zone. Such sensing
nmeans are useful regardless of whether the target media, liquid or solid,
actual ly engages one or both conductive plastic sensing elenents, or sinply
confronts such an element in spaced relzati on. The plastics used in the
sensing elenent and in the sheath for the cable are resistant to the

chem cals in the corrosive environnent, and may conprise any of a nunber of
suitable plastics, especially those identified as polyvinylidine fluoride

- ( PVDF) ymehmrmdmrvmmram (eREEr icaddypénsulatdaigk pdastifApdrdrion | n one

embodi ey gy éfﬁ-gf conduct | V).?’ ?MC% i%h L Q@hglng %felilae He%:v}e%rp%hne
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t hr eaded Gemdusit ive mﬂ@%@ﬁplﬁwl% mtépé&t én@hé%mﬁr@rﬁ @rd ext endi ng

at | east e@:?arq&l&rx/eltfax_cgémaéﬂtaerl TheOfcairgett Waldia Wy erigy itars the

t ar get zone, The i.n, the _tubi,ng and .coupling c rlses t he

t ar get n&ﬂ’ﬁiu‘f%"%r%‘&ﬁgﬁ‘g‘fa%ﬂ% plastis perkdoxy rﬁ%&gfndf{%

rel ated tuhd Reorsdanst ine fpldst hawed nghportiiensi.qui d t ar get rredl ais
present versus air or gas in the tubing when the liquid target nedia is
absent, thereby producing an indication indicating the presence or absence
of the target Thelicircwitimedns teriwhdiche the t:lwdcmuium ipﬂ@qﬂiast ic field
el ement age.t tl égyga' i4s and
Wil | asr@h%?‘]ti a%ié(m a&?rronél?ecﬁ%\%gde\ﬁ gggnqk ndl cat e en t%pf}]g_{é ucﬁ; S
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COrrosi Vasedhsp el eméity | b Weddaxii1e @il d R i6H \ias hpasshergi stefiyes a

sealed to the conductive plastic sensing element. The
circuit means incorporates a current sensing means such as a
cabacitance proximity switch of the type manufactured and
sold by Gordon Products, Inc. of Brookfield, Connecticut, as
to produce an indication of the change of current,
interpreted as the presence or absence of the target media
in the target zone. Such sensing means are useful
regardless of whether the target media, liquid or .solid,
actually engages one or both conductive plastic sensing
elements, or simply confronts such an element in spaced
relation.

The plastics used in the sensing element and in the
sheath for the cable are resistant to the chemicals in the
corrosive environment, and may comprise any of a number of
suitable plastics, especially those identified as
polyvinylidine fluoride (PVDF), polyetheretherketone (PEEK),
and perfluoroalkoxy (PFA, Téflon®).

In one embodiment, the presence or absence of liquid in
a tube is to be determined. The conductive plastic sensing
element may comprise the threaded nut of a tube coupling, as
to create the sensing field extending at least partially
into the interior of the tubing which comprises the target



target’ zone, and the leakage liquid conprises the:.target nmedia and air or
gas in the val ve housing conprises an anbient nedia.- A retainer ring, which
hol ds the di aphragmin place and does not ordinarily touch any |iquid,
constitutes the conductive plastic sensing elenent. In the event of |eakage
around the di aphragmor of rupture ot tghe di aphragm the retainer or
sensing elenent is wetted and is actually touched by the |eakage |iquid,
wher eupon, the nonitoring device will sense a change of capacitance and
will indicate the changed condition which may be interpreted as a | eakage
of such ldanad. Thé\g Suidubd dimptttta‘gmb/iaigv?.ndd ouplningreswprisesechay have
its sensifiv adi ustegd as t er nat el.y . det er, et resence or
absence (#axl.#%é/ui%eéﬁgt hgn%r%#%%%/c? 1 w?&?rhsglss (#Q [}ﬁee %%%}%m%?e dj acent the
val ve sedthe |euxyent arelaped aben the \esnsingp fthedd \chandes whem the nost
conpl et el s Lt hL A | | Nt M L aphragm
may al so %%ﬁg%%gg%?%%\ttlgé?hé gél?ﬁc%ﬁét?mfr#eg%\g%l{% %%{ ané%\r,]%égl %‘?St% a

capaci t ortubing ovhenr phat biquid gtaxggt,radiapis akspny, t’iEﬁ}éE’é%PMuct ive

plastic retcdueingi 86, iR4iSLEE6N Uikl RERiing tHe Presanséi dPrahsanes Create
a sensing éleld petween themin the target zone. Leakage |iquid, possessing
el ectri cd* cHB® atREFREiPedlang forming the target media when present, does

not engage both capacitor plates, but does change the capacitance between
an i hdi cati on BF ERGCHPEcImBetiReTh, the Jlrialidiile PA0E;E FikIy NS AN
liquid I|elémenbemayeapbuatihyecengage the targef bigquidrenderncehbatnrcuit
means mycbfqPeiGnd hhAPRivi¢2h8 a (P SRARG trix&ﬁi%f‘iﬁ& QEvsE8si ng
el enents are_used as conﬁared to the use of a single

indicate when the liquid is touching the field element. An

example is a diaphragm valve existing in a corrosive

atmosphere environment, wherein the valve housing defines a

target zone, and the leakage liquid comprises the target

media and air or gas in the valve housing comprises an

ambient media. A retainer ring, which holds the diaphragm

in place and does not ordinarily touch any liquid,

constitutes the conductive plastic sensing element. In the

event of leakage around the diaphragm or of rupture of the

diaphragm, the retainer or sensing element is wetted and is

actually touched by the leakage liquid, whereupon, the

monitoring device will sense a change of capacitance and

will indicate the changed condition which may be interpreted

as a leakage of such liquid.

In such a diaphragm valve, the monitoring device may
have its sensitivity adjusted as to alternately determine
the presence or absence of liquid in the ordinary flow

courses of the valve or adjacent the valve seat.

In such a diaphragm valQe, a conductive valvé stenm,
almost completely enclosed within a plastic sleeve integral
with the diaphragm, may also be connected to the circuit

means, to form one plate of a capacitor, the other plate



conductive plastic sensing el ement as above described. Mreover, it is
found preferable to connect- the conductive plastic retainer ring, or
sensing element, to ground or to the grounded shield of the coaxial cable
while the valve stemis connected to the signal carrying central wre of
the cable. This arrangenent minimzes the effect of outside influences,
such as a person's hand touching the housing or plastic shroud of the
valve. In still another arrangenent of such a valve, the retainer ring

whi ch hol ds the di aphragmin place may have a conpound formation wherein
two condusiinte getashlishped thynhe Twnﬂum;ismqimtﬁ]oermﬁa&nw a»jap;a\,ced apart
by and nul ded i ral | ith ond cti.ye stic portlon sensi ng
field is e ea%résd“b%t%%lﬁe%'e S %hg? é"lag’r?gr‘}t 9 al? A4eT (S 0|ah| ng target
zone. |f Srmskcag;a field dbetveen them tiay ddte ediget izonm esdiakage he zone,

t he current el paEnt ' I £.s S | f¥§¥ﬁ¥h If the -
| eakage | eﬂ%d{(}j %%%#éﬂ%n%facro’?sﬂbgih\%e%ﬁ e%n ucal%\‘/e p Ast1 e portions
or sensi g %H@mt *%n‘t’h%@mqf&v daesudiet ipngaga Rt i quid or target

rredl a OCHpFad PLo¥ OsiliEEes, CHAE Wodd) dﬂﬁcﬁéﬂﬁ}ﬂﬂtc ditearidd B twd@ans. -

- In anqt her, formthe -cond ctjve stic field elenment,, resistant to the
cor v oo odid Latad  ips BRRNGERG & e, it e SRRt (RS [ Tow
neter to cinseitheeansi andi ahi indieatsightos Wiles \Wredence té the get zone.

_ -(Ia-lhgrr:aﬁ{ glektﬁ ﬁ%*?f‘eﬁfathﬁz L(f)urj eagfée%agectfrl cg*]ﬁﬂgra g}l sltllg)%és d?;f:argﬁltlteﬂan
t he othere%PEWtﬁmcﬁédtbatltbe charge |ofvienrneniuikn the tpirepihtmeaps. \Wen
the floatmaprpéasoed @Eéiﬁesn?r‘s&twvw&ﬂﬁw heagd @t i veibg140es hor | evel of
t he senS|n el enen the f cha he
sénsing elements are used s compared to the use of a single
conductive plastic sensing element as above described.
Moreover, it is found preferable to connect the conductive
plastic retainer ring, or sensing element, to ground or to
the grounded shield of the coaxialicable while the valve
stem is connected to the signal carrying central wire of the
cable. This arrangement minimizes the effect of outside
influences, such as a person’s hand touching the housing or
plastic shroud of the valve.

In still another arrangement of. such a valve, the
retainer ring which holds the diaphragm in place may have a
compound formation wherein two conductive plastic portions,
forming sensing elements, are spaced apart by and molded
integrally with a nonconductive plastic portion. A sensing
field is created between the sensing elements and in the
adjoining target zone. If leakage liquid, i.e., the target
media, is present in the zone, the current in the sensing
elements and circuit means is changed. If the leakage
liquid actually spans across between the conducive plastic
portions or sensing element, current conduction through the
leakage liquid or target media occurs to produce a change in
the current in the circuit means. |



capacitance adjacent t-he sensing el ement, and the. nonitoring device

I ndi cates the change of condition which will be interpreted as a certain
liquid flowrate. In another variation, a pair of conductive plastic
sensing el enents, each connected to the circuit neans to create a sensing
field between them are |located at eopposite sides of the sight tube as to
create a nore sensitive nonitoring device producing substantially nore
current change when the float or target nedia noves into the target zone
bet ween the sensing elements. Simlarly, a plastic tapnk, which may be a i
part of a protasannghequfpnmntheOCQQ#ﬂQ§#V%1Rﬁ%ﬁ%%%lﬁgeiﬁqﬁlﬁmeﬁﬁy carry a .
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envi ronnmen tan exi sts be @ part of such a_gonitoring
devi ce tbhdepdpstie Sh@hﬁeﬁﬁbeoﬂftﬁrékﬂwIWQ&EEI QrseRpgethfeBPdiavwi thin the

tank. Sughtgihl #pe @ﬁ;ﬁ&kt{m ﬂhﬁ@h Coé [ tha ﬂ@t(ﬁeefzaﬁaductrhuetaf@et' c
sensing el enents si side o gg CLe ite @ §§n5|ng field
bet ween Fﬁ@ﬁﬁwhﬂeht@%ﬁeﬁ8§m'aF°F@5§§e$a€b?éT?&a Rt o' tR&% ntérior of the
tank or fapealledoedemdhtn inhehbestghoftibeuand has. elek:&ma!ﬂ@,et rredl a, in
t he tank ses..int.o rOXI h d e C ensi
Lﬁﬁg éﬁFP ﬁ%?%%ﬁé%& thif ﬁ@QC§€ﬂé¥ aﬁbﬁ%hk mFdl§

el ement s& and int C nge to
produce_ane nthﬁnﬁimwﬂhqlhaqhqu|dnaﬁhacéhghth§u§§n5|W@e@léﬁﬁnts In the

event the ARk ok eta'i’c%d*las oleg! Gpki¥E BhatheC shighitngubeheoconduct i ve
pl astic sen5|d el ene bé [ocated on the inside of the tank to create

a senS|nth(iQY611Qﬁ ﬁhﬁaﬁﬁﬂﬂ?nghélﬁmﬁﬂFd thet fdopdnEhande | boxes for

prot ect i v flGiH i fddjertikne safsphgeeldpkhtsr i am@ Q:hﬁnn@ﬁh.tolrdyighave
conductive plastjc senS|nq:eIenents attachgd and f I Qni N9 {0 det er mi ne
t he device indicates the change of condition w will® be

interpreted as a certain liquid flow rate.

In another variation, a pair of conductive plastic
sensing elements, each connected to the circuit means to
create a sensing field between them, are located at opposite
sides of the sight tube as to create a more sensitive
monitoring device producing substantially more current
change when the float or target media moves into the target

zone between the sensing elements.

Similarly, a plastic tank, which may be a part of a
processing equipment to contain a processing liquid, may
carry a conductive plastic field element to withstand the
corrosive atmosphere environment in which the tank exists,
and be a part of such a monitoring device to determine the
level of target liquid, or target media, within the tank.

Such a plastic tank may also carry a pair of conductive
plastic sensing elements side by side on the tank wall to
create a sensing field between them which extends, at least
partially, into the interior of the tank or target zone.
When the level of liquid, i.e., the target media, in the

tank rises into proximity with the conductive plastic



exist'ence or |evel of collected | eakage liquids, :in-substantially the sanme
manner as such sensing el enents are attached to pl-astic tanks or druns.
Anot her feature of the invention is a probe which nay be inserted into an
apparatus such as a valve for the purpose of creating a sensing field in a
target zone to sense the electrical chgyacteristics of the anbient nedia
adj acent the probe and to al so sense the electrical characteristics of a
target nmedia that may nove into the target zone. Such a probe has a tip
portion with concentric conductive plastic sensing el ements separated by

i nsul at i BanBliagt e efledBR)t theabhrpénvbi thetéenf ahdednothpl @dkrcadtr esi st ant

to the deteriorati effects of the corrosi,ve S enyi ronnment, and
wher ei n PRBNEoNE % ?P Br8%8ﬁ%n?§ lﬂgﬁﬁﬁngVegg %gﬁoﬁégﬂéactive, are
al | fornadja&bangqusuhiﬂuq enemanSe_mnth each other and connected wth
the central wire portion and grounded shield conductor of a coaxial cable.

In all of the foregoing enbodi nents and vari ati ons of the invention, the
changes in cuimeftheatevens dbved tonky dsprgtsal candnbaggacprptectiye el enent s,

and int Qa%@TE“flnln 2tﬁﬁ?%%ndﬁEQ@UQeﬁlhﬂéh&akbﬁginﬁhbﬁ@mﬁﬂtstﬁE the
f or m of visual or a le alarm a gguge i ndicia or "an el ect,rical or

simlar §Pgﬂ&CQF?qlﬂﬂuﬁ?%yiﬂ§¥9§uP§et apkohosGERALE PhENTH G i ng of a

val ve, agilQacqn & atjdueritcahechdaguedr éhathe tankhe sensed target nedia.
Wherein this application reference is made to a conductive plastic, the
plastic is carbon filled, or the plastic may have iron particles added
Integrally andnutictt iorb e Hiogu pirotrectiizepdastisc coafdmigigadnibes andar e

used in {0 GORNUGH M R dtdni 3925 1AY Ra%ERRbnadet i1 Plastic
sensing elements attached and functioning to determine the
existence or level of collected leakage liquids, in
substantiaily the same manner as such sensing elements are
attached to plastic tanks or drums.

Another feature of the invention is a probe which may
be inserted into an apparatus such as a valve for the
purpose of creating a sensing field in a target zone to
sense the electrical characteristics of the ambient media
adjacent the probe and to also sense the electrical
characteristics of a target media that may move into the
target zone. Such a probe has a tip portion with concentric
conductive plastic sensing elements separated by insulating
plastic elements, all of which are formed of plastics
resistant to the deteriorating effects of the corrosive
atmosphere environment, and wherein the concentric plastic
elements, conductive and nonconductive, are all formed
integrally and in one piece with each other and connected
with the central wire portion and grounded shield conductor
of a coaxial cable.

In all of the foregoing embodiments and variations of
the invention, the changes in current at the conductive

plastic sensing element, or elements, and in the circuit



plastics:that are used; are all preferably resistant.to the deteriorating
ef fects of corrosive atnosphere environnment, and the plastics of that
nature are preferably formed of polyvinylidine fluoride (PVDF); but

ot herwi se the such plastic may consi st of polytheretherketone (PEEK), or
per fluoroal koxy (PFA, [err] or other_pl%slics known to persons of skill in
the art. The conductive plastic form oft capaci tance sensing etenment wl|
wi t hstand the corrosive environnment enbracing it so that the nonitoring
device may continue reliably functioning over extended periods of tine. The
gondug_t i wee@hﬁ:'ﬁﬁoaheéa e.h&w%mc{nw VH‘E.'@I Ay Qfalg@nbn&kééhféi‘ﬁaéff féDL ms,

ependi ng,_upon e use. ch it_is being put. odi ments, of the

i nvent i_ogV RALN8H ngﬁégﬁm 1Ry W%fﬂgﬁaﬁrﬁ O WP FEFEFATRE 9% the
acconpanysimillaawsigaal ofowimdice FSane ecdunse soHesishiohi sacki asv te a pi ece
of procesg] Lppen uppl v ' t | h osi ve
at mspherébggelgrgghneg%t Lli ﬂgg}ﬁ?t hg% h%éjt)%%%eér#{é ﬁéﬁ%gga%xgggg{xé Figure 2 is a
per spect i ¥elated &p the semsed wArget|metiiaut drawer of the apparatus

illustrated in Figure 1 to illustrate in detail the possible sources of
corrosive - 13- atnDsEhere epvironment, and also illustrating certain
uses of the pr¥Bereipytd Fiﬁﬂp}l?ﬁiﬁRQa%Fﬁ%F%ﬁF%n%%rEéﬂepéPsﬁective vi ew of

subf | oor ebaductliveupphgtivheshansiasviccis eagbshstieealooratea junction
Do onl OBAREEE BAY nobh B8 SAEGCEes RASE UREL I YDRRG! OUTe ¢ 1
porti on ofliskzibutednighveughobt oklze plagtbmd s$ech pladéties| aseatreéon, and
al so used in the conductive plastic sensing element, and other
plastics that are used, are all preferably resistant to the
deteriorating effects of corrosive atmosphere environment,
and the plastics of that nature are preferably formed of
polyvinylidine fluoride (PVDF); but otherwise the such
plastic may consist of polytheretherketone (PEEK), or
perfluoroalkoxy (PFA, Teflon®) or other plastics known to
persons of skill in the art.

The conductive plastic form of capacitance sensing
element will withstand the corrosive environment embracing
it so that the monitoring device may continue reliably
functioning over extended periods of time. The conductive
plastic field element may take any of many physical forms,
depending upon the use to which it is being put.

Embodiments of the invention will now be described, by

way of example, with reference to the accompanying drawings, of which:

Figure 1 is a perspective view of a piece of processing
equipment and supply ducts illustrating the corrosive
atmosphere environment in which the present invention
exists;

Figure 2 is a perspective view of the inside of a
slide~out drawer of the apparatus illustrated in Figure 1 to

illustrate in detail the possible sources of corrosive



il lustrating diagrammatically the monitoring apparatus of the present .
invention; Figure 5 is an enlarged detail section view illustrating the
connecting wire hernetically sealed into a conductive plastic field
elenent; Figure 6 illustrates a nodified formof the invention and

Il lustrates a val ve. incorporating the rgsent I nvention therein ; Figure 7
illustrates another nodified formof the invention and illustrates a liquid
flow meter incorporating the present invention ; Figure 8 is a detai
section view taken approximtely at 8-8 of Figure 7 Figure 9 is a

perspect i yem¥EpHept aRVLbBEAMERE) fasdl {DEon Dfl&é‘@réﬂ!ﬁgt teptaifl uséystrating
a platform.upon which % wafer carrier is supported and incorporating the
present iHGeEBFoRFese"- IverhiPR i10 is a diagrammatic perspective view of
t he cani ster console of the processing equi pment of Figure 1, partly broken

away to illustrate the i.nteriorythereof ;. Figure 11.i d ' rspective
view of a nndi%ﬁgﬁrfbﬁnﬁgfSPhgn}%vgﬁiigﬁF%ﬁﬁggﬁget%lgaj%ﬁc?#gﬁh gg
encl osi ngchemigial suppilygtubes and phebéectiveugptyst tberefpPrgand 42 is an

enl arged Jahetlon® Hok®Unkh BY1 hGE0r EPPA OXL ERIALY BbrlEnbcRbnibgy e 11-:
Figure 1371s an enl arge etall section view taken approximtely at 13-13
of Fi gur eSBPPLYFtyes 14 is an enlarged detail section viewillustrating
portions of the electrical connections illustrated in Figure 12; Figure 15

illustrates a mmdified f.ormof the igventiopn. . i s
?%gure is an en argeg efevaglon view of a T-fitting

for chemical supply tubes, a portion of the fitting being
broken away and shown in detail section, and also
illustrating diagrammatically the monitoring apparatus of
the present invention;

Figure 5 is an enlarged detail section view
illustrating the connecting wire hermetically sealed into a
conductive plastic field element;

Figure 6 illustrates a modified form of the invention
and illustrates a valve incorporating the present invention
therein ;

Figure 7 illustrates another modified form of the
invention and illustrates a liquid flow meter incorporating
the present invention ;

Figure 8 is a detail section view taken approximately
at 8-8 of Figure 7 ;

Figure 9 is a perspedtive view of another modified form
of the invention and illustrating a platform upon which a
wafer carrier is supported and incorporating the present
invention; '



as applled to a val vey Flgure 16 is a detail section V|em10f a nodified
formof the invention as applied to the valve of Figure 15.; Figure 17
illustrates a nodified formof the invention as applied to a liquid flow
meter.; Figure 18 is an enlarged detail section view of a val ving apparatus

and illustrating a nodified formof fhe,invention;, Figure 19 is a greatly
enl arged detail section view taken appioxi mately at 19-19 of Figure 18;
- 15- Figure 20 illustrates another nodified formof the invention as

applied to a valve ; Figure 21 is an enlarged detail section view of the

formof the inygghiéniel issd rﬂa@i-dnm\alﬂwrpér%ﬁtdwélwﬁéw a6 f Nghalet ai | s

thereof.; Figure 22 is rged detai,l section V|em/ en_along a broken
l'i ne, sub%‘?*%ﬂﬁ?%?l 9°3§°f?|%€ Rfogessing, eguinnen éatquf'll@% ]2' 22A is an

enl ar ged petely Beokennavaewtd aikidm stpyarteithet eirytetldﬁ,ﬂ@.ﬁeﬁe@f +Figure 22 ;
Figure 23 is a greatly enlarged detail section view of a portion of the
apparatus illustrated in Figure 217 Figure 24 is a detail perspective view
of a nodified Foguref 1ihisi avdekaioh perspsst e tviewsapppyredikief tank.

Figure 25f6§maafeehar gﬁdeﬂei&hIapifrpi(édarwl£vy,ﬁﬁdseﬂoﬁp969xeﬁawéyn@t 25-25
of Figure 24., and gure 26 is still anotheraﬁf led formof the

|nvent|onc€§ﬁ§FPsﬁA§t&n9§rf%f|Eﬁ?(ﬁh%ﬂk??%ﬂ?ﬁ UPRFention illustrated
in Figure 24 and 25.

Figure 12 is an enlarged detail section view taken
approximately at 12-12 of Figure 11 ;

Figure 13 is an enlarged detail section view taken
approximately at 13-13 of Figure 11.;

Figure 14 is an enlarged detail section view
illustrating portions of the electrical connections
illustrated in Figure 12 ;

Figure 15 illustrates a modified form of the  invention
as applied to a valve;

Figure 16 is a detail section view of a modified form
of the invention as applied to the valve of Figure 15.

Figure 17 illustrates a modified form of the invention
as applied to a liquid flow meter.;

Figure 18 is an enlarged detail section view of a
valving apparatus and illustrating a modified form of the
invention;

Figure 19 is a greatly enlarged detail section view
taken approximately at 19-19 of Figure 18;



- 16- "Figure 1 illustrates at |least part of process equi pment 10 used in
processi ng sem conductor wafers during the manufactiure of circuit chips, as

to illustrate one exanple of means providing a source of creating a
corrosive atnosphere environnment in which the present invention exists. The
equi pment is indicated in general by_-tRg numeral 10 and is illustrated here

to enphasi ze that a corrosive atnbsphere environnent exists around nost of
t he conponents in such processing equi pnent. Although the processing

equi pnent 10 is unique to the sem conductor industry for purpose of
processi ng senFegugeChor i YhStSatel tdifo it nsid ilf Bedf £ 61k COf ttiedi ps,
simlar conditjons of corrosive atnosphere environnents certainly exist in
ot her i nd’a’é‘t’??t§°5nﬂsi ﬂPP{E}% ith 3 ovatsjl[‘f?eﬁ processi ng equi pment and chemi cal

transport and storage equipnment. Wth respect to the processi ng equi pnent

10 illustrated,in Figyre.1l, _th osi epyLy o which is
indicated in ggﬁg‘r‘lgf‘ gyi/ ﬁﬁn%%a?n%féiaéls%/es mfﬂz; ‘Ig)gg{'g?hg){%%j ggﬁg%errponents of
t he procefermgo€qthpndnventibonpillustratied imdFiawret 20 andsole 12, the

processingliﬁggggg-ga apdai e €RérddPn console 14. The canister consol e may
contain a nunber o% tanks or drunms 15, as illustrated in Figure 10, to

contain process chem cals which are drawn fromthe tanks 15 through .
fittings 16 angigupes237ikoanueRlargédaddtHTESSectN6Al €ié®. tdkeni nterior of
the cani ster _consol e inherently conpris an_corrosiye_atnosphgre
envi r onmefit-°1¢ Be858§§“0 1Pfe %BR?E%&&&Si&Xs?%nﬁ£?3?¥5?§8gg§€c§éﬁ%%als
bei ng dramfi Figoreheilt;anks 15, which are refilled fromtine to tinme through
their renovable covers 18. As illustrated, the canister console has a lid

or cover 19 providing access into the interior of .
Figure 22A is an enlarged detail section view taken

approximately at 22A-22A of Figure 22 ;

Figure 23 is a greatly enlarged detail section view of
a portion of the apparatus illustrated in Figure 21;

Figure 24 is a detail perspective view of a modified
form of the invention as applied to a supply drum or tank;

Figure 25 is an enlarged detail section view taken

approximately at 25-25 of Figure 24, and

Figure 26 is still another modified form of the
inventiqn comprising a variation on the form of the
invention illustrated in Figure 24 and 25.



- 17 the console for supplying chemcals into the tanks as refill is
needed. |In sone equi pment, such tanks may be directly connected to a renote
source of chemi cal, but the corrosive atnosphere environnent 11 woul d
continue to exist in the console 12. The process consol e 13 confines
process chanbers where silicon wafers g§e actually exposed to various
chenical s and such process chanbers are well-known to persons of skill in
the industry and are illustrated in general in existing U S. Patents

3,990, 462, 4,197,000 and 4, 286, 541. The process consol e al so contains
tubings and fittings and valves, all of which nmay be subject to | eakage
fromtinme to tinme, thereby creating a corrosive atnobsphere environnent

wi thin the process console. The solution console 14 has various devices
controlling autigrxﬁ*@tlecimusmt‘egouoieabe paetli ofl prbeesg supplied to the
process console uch devices.are L | -.Qu r 20 so
t hat acc&&?ﬁaﬂ'Q;r%ﬁiﬂfe a&"bgrpgga?}ggh3§358°§?P8§P§tﬁgkaggi§gg?g n Figure
2, the dtameemamfiddtugte a:tfed:lrmget thipsi t AsatpuiBdussiraker obes devi ces

rel ated %%t%§¥%|6¥Nﬂgaﬁ¥‘ anggﬁcgﬂqkeg F§|E§§g%kn a CortrbRive??

t ubi ngs ow net er , utron ters P many
i nst al | a@teesphere rﬂnmﬂ@mtt dpi Whichnbheapresentd inventig® are

mul tipli ey, tivRs diipridit '1|s| Eﬁa&ahtea 9h Gletier@12byPithei t i
enphasi zed that_the |nter|or of th 3 Lutlon consg!e 14 ains a
corr osi vaURSFRHHY Ansh s drHé‘r?Frf’r'e §hPet? §MP ﬁsﬂzﬁstéﬁ‘gt ed a

conpart nmttrﬁfsix&n&e&ﬂibéﬂmﬂd @Avizonhkntu el isitisc laroupel wdsthes dhepi pes 27
The' T ube e TPIEIE A G aB i sadno, Sobapasrt L AikpRes I PINC: On
boxes or ﬁmrsesgm@ge(beimrt s‘l@varsalund.qwes to the semiconductor
industry for purpose of processing semiconductor wafers in
the manufacture of circuit chips, similar conditions of
corrosive atmosphere environments certainly exist in other
industries and in relation to other processing equipment and
chemical transport and storage equipment.

With respect to the processing equipment 10 illustrated
in Figure 1, the corrosive atmosphere environment which is
indicated in general by numeral 11 exists in all of the
major components of the processing equipment, and
particularly the canister console 12, the processing console
13 and the solution console 14.

The canister console may contain a number of tanks or
drums 15, as illustrated in Figure 10, to contain process
chemicals which are drawn from the tanks 15 ‘through fittings
16 and tubes 17 for use in the process console 13. The

| interior of the canister console inherently comprises an
corrosive atmosphere environment 11 because of the continued
existence of process chemicals being drawn from the tanks
15, which are refilled from time to time through their
removable covers 18. As illustrated, the canister console

has a lid or cover 19 providing access into the interior of



> 18 28 mherein T-fittings and various related fittings of tubes 27 are
confined for joining lengths of the tubing or pipe~27 together. The space
25 bel ow the floor 26 conprises a corrosive atnosphere environnent 11, and
certainly the interior 29.1 of the junction box 29 also conprises a
corrosive atnosphere environnment -11._ Wth particular reference to Figure 4,
a nonitoring device indicated in general by the nuneral 30 incorporates the
fitting 22 for the purpose of determ ning the presence or absence of the
liquid 31, also known as the target nmedia, in the open interior 22.1, also

known as %Iée do?fgﬂle F¥ie | ,sut?‘pltyiieagf k:hltainmgaxa. ifke ltheuithnks wmy rl@eia.nyhof a
great nunber of, chem cals being.su ied t rocess _equi nt. en the
liquid 32§ & orrCn rﬁﬂmepreééﬁwggﬁ't ﬁgcgpgﬁm tmyo:i)egﬁtrgrcé:ﬁgr zone
22.1, theommwcted dro & rihoteniddurice ofcopeadcayl ,a byds then avamrpsiyees air,
but in certail,i | Jaer,t u It ; Gy the open
interiorgiég%ﬁﬂgﬁ§%qgggﬁgggﬁggggg'%@%&gnggpﬁitgg g%gﬁg?%?gﬁggr 22.1 when

the |iquicpr@sblie bsent may be known as the anbient nedia. Such anbient
medi a has electrical characteristics sufficiently different than the

el ectrical characteristics of the |liquid,31 so that the di.fferences may be.
di sti ngui shablThe Rre¢ess Gonsrie 13 dontizes ﬂ’fi‘%?geﬁfodfb%‘"é’%ﬁ?d WREFS i ng

17 whi ch s¥ERE®S wdFerPedre el lexposed tzonaribius ichemicdls end i qui d
or target dia 31 is conf.ined. A pri.acipal c | t:Qri ng
devi ce 34D PRIFEEY CRUMTEF kP & eﬁ%g&ggg&r}%‘%%% té{glr]rgs:;{{r\g'(s31 rhi ndi cat ed
i n gener &théyindnestheg hend | ame Bl wdtinategr dinergerigragki tn sexistinge WS+t he
corrosiv (Dspher nyL4 onjreqy i | sepL& L4 ance
proxi ni t)e/P%‘vm tc% %fggcﬁ’rl}/éeint S ’n“booé‘e%\?}déwe)l '%b()gff the té/pe nufactured and
sold by Geonisple also contains tubings and fittings and valves, all

of which may be subject to leakage from time to time,

thereby creating a corrosive atmosphere environment within

the process console.

The solution console 14 has various devices controlling
and related to the flow of the chemicals being supplied to
the process console 13, and such devices are carried on a
pull-out drawer 20 so that access for service can be readily
had to all of the devices. In Figure 2, the drawer is
illustrated, together with a number of various devices
related to the flow of chemicals, including valves 21, T-
fittings 22, tubings 17, a flow meter 23, and solution
filters 24. In many installations, the numbers of tubings
and valves and fittings are multiplied many times from the
illustration of Figure 2, but it is emphasized that the
interior of the solution console 14 contains a corrosive
atmosphere environment 11.

Figure 1 also illustrates a compartment 25 beneath the
floor 26 through which supply tubes or pipes 27 extend for
supplying liquid chemical to various processing equipment
10. The tubes 27 are generally confined in protective ducts

28 and junction boxes or housings 29 between several ducts



Products,; Inc. of Brookfi-eld, Connecticut and preferably, - 19 - Model
PC 131/132. The circuit means 32 includes a power supply 34 which supplies
el ectrical power to the switch 33 through a nultiple conductor cable 35.

The sane type of proximty switch or current sensing device 33 is used with
all the various enbodi nents of the inygntion disclosed herein. The
capacitance proximty switch 33 is al so connected by a connection neans 36
conprising a coaxial cable to a sensing el enent 37 which, in this device,
conprises a functional part of the fitting 22 and nore specifically,

conpri sessawmwraiaef'm-lfitftn’twﬂw vl‘aliﬁo&adraﬁ.atbﬁ tEuRitiggk’ citturddie body

portion Qf. the f Itl re t . t.he fittin

conpri seég ﬁr(?pe an-’scwf e‘&ﬁﬂqﬁg‘% 'gp\?e%[u(? % %g’di a :
l'iquid 3tageﬂﬂm:-ser‘i§netspace 25 hedow dhiei dAod8 @6 oaphkitdesn@ 22 provi des
a flow changel %ﬁg | i,qui 1 ?Qg- fddd i ng 22
connects the varl ous ﬁ%%ﬂ‘ or?m;l ol“?\‘Igé‘?l 1ftidggtnﬁerce or ]Hg, puﬁrépose of

del i veri Agterdan @A dl |“sh¢ niunatden bex 2Pt alse ZPMPYisas rely forned of

a pl asti coMidgive dEamosprdite tehdiYoridin®r 19r,ating ef fects of the corrosive
at nosphere environnment 11 and also resistant to the liquid 31 which may be

a-‘strong acid, or base, or one of the other chem cals heretofore nentioned,
or ot her chem'vnath pmwmya:b&-émnﬂrmt t’éymlg&h‘eof«t .t e meriidromisg used in

bor f1 uor SYAER, T od o denariek miL e BRRETRE B RN g
22 are f&hediditbugri Zarfqmt'dm almrmsa Sth detegmiing nio7 tthe viiresgendre fitting
22 18 coylechithndditof U | PIghiS el N Us Ufie Haidet Heweh of 2
conductive plastic copprising a on f||| pl astic, or

in the open interior 22. 1, also known as the tarqet zone, of

the fitting 22. The liquid 31 may be any of a great number

of chemicals being supplied to process equipment. When the

liquid 31 is absent or not present in the open interior or

target zone 22.1, the open interior 22.1 will be occupied by

a gas, in many cases air, but in certain instances an inert

gas such as nitrogen may occupy the open interior 22.1.

Such gas as may be present in the open interior 22.1 when

the liguid 31 is absent may be known as the ambient media.

Such ambient media has electrical characteristics

sufficiently different than the electrical characteristics

of the liquid 31 so that the differences may be

distinguishable. As illustrated, it is the fitting body 38

and the tubing 17 which creates the open interior or target

zone 22.1 in which the liquid or target media 31 is

confined.

A principal component of the monitoring device 30 is a
voltage supply and current sensing circuit means indicated
in general by the dashed line 32 which preferably exists
outside of the corrosive atmosphere environment 11 and which
comprises a capacitance proximity switch or current sensing
device 33 of the type manufactured and sold by Gordon
Products, Inc. of Brookfield, Connecticut and preferably,



plasti'c to which iron particles are added. The conductive nature of the

pl astic sensing elenent or nut 37 is extrenely inportant. The sensing

el enent or nut 37 may be nol ded of - 20 - any of a nunber of different

pl asti cs which have been rendered conductive, and it is essential that the
plastic in the sensing elenment or nul 3§ be resistant to the deteriorating
effects of the corrosive atnosphere environnent 11. A preferable plastic in
sensing element 37 is polyvinylidine fluoride (PVDF). Qherw se, the

mat eri al may consi st of polyetheretherketone (PEEK), or perfluoroal koxy

( PFA, [emddéiern@imy/lmherwmidmLﬁwln&ﬁds:sszarﬁ\dqw&s t® peweens of

skill in the A conducti v. lasti g as used in the nsi n | eqent or

Sut 37 1 SURRTae A FipRLies Kl Ré%l%ﬂ%@ BHEEH ¢ o, 541,

as a nat éhxudgiava rrgu_hti;pléammdmm icakle r&E. eXfreedsange 1Ofpahod per

Sduare amkoeluiy 'S0l ebh ‘b YolitleR GRELAG MO 25 (54 Syl ASTMD
nd ita

257. Suc tive IC 1S Su e "as the conductive pl asti

el ement s &kl s*'éﬁ%o‘fa?él-‘é‘h‘én?%b?%l‘wﬂt%mﬁ Haedamandsion \iselosed s
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onto the body portion 38 of the fitting. It will be
recognized that the fitting 22 comprises an operational
means functioning relative to the target media liquid 31 in
the sense that the body portion 38 of the fitting 22
provides a flow channel or guiding means for the liquid 31,
and the fitting 22 connects the various lengths of tubing 17
together for the purpose of delivering the liquid -as is
intended. The fitting 22 is entirely formed of a plastic
which is resistant to the deteriorating effects of the
corrosive atmosphere environment 11 and also resistant to
the liquid 31 which may be a strong acid, or base, or one of
the other chemicals heretofore mentioned, or other chemical,
that may be handled. Typical of the materials used in the
fitting 22 and the tubes 17 is a fluoropolymer plastic known
as perfluoroalkoxy, or by its trademark Teflon® PFA. The
nuts 39 on the fitting 22 are formed of similar material, as
is the tubing 17 to which the fitting 22 is connected.

The functional sensing element or nut 37 is formed of a
conductive plastic comprising a carbon filled plastic, or a
plastic to which iron particles are added. The conductive
nature of the plastic sensing element or nut 37 is extremely
important. The sensing element or nut 37 may be molded of



and- capacitance sensing circuit neans 32 is disposed out of the corrosive
at nosphere environnent 11, an end portion 36.1 of the coaxial cable 36
extends into and through portions of the corrosive atnosphere environnent
11 and is connected in - 21- electrical current conducting relation to
t he conductive plastic sensing el ementzCo nut 37. The connecti on between
the end of the coaxial cable 36 and the conductive plastic in the sensing
elenent or nut 37 is in hernetically sealing relation and nay be
acconpl i shed by insert nolding during the formng of nut 37, so as to
creat e aahgr et iac mderhaifivekiif fierentablastihgst Whiebnbaye Peel astic of the

nut 37. £3n3eeRd 'Edj'f&d?déi\}ep, RHiUie 3s bBeenthht %ﬁa%ng:hiet $183¢ iROR K on

36.1 has an 1 nner conductor or wre Eortlon 41, the end _portion 41.1 of
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at nosphec@VaRANEMentl 11, A BRELESTARIG P1PRNICatMoFeF IR G STITdEd et al
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the wire 41. The tubul ar tectiyv 1. ca 36 and its end
porti on 38¥ G9R§ s°€ ?%?a erf&?‘#ﬁ%ﬁ’a%e (%lf‘gla(r) ‘i ch et 44 formed of a
pl astic werflucroabkexyn(PER, tTafkn®r.i oCexitag ndif.eathar el tehkosi ve
at mospher,e S LOUED eldyRNEo ARl Wha 1aaketertd o f or med of a

f I uor opol®yner 'such as p oxy [err] PFA). The tubular protective
means 41.2 al so includes a plastic tubing or end portion 45 sealingly
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Standard No. 541, as a material having a surface resistivity
not exceeding 10° ohms per square and volume resistivity not
exceeding 10° ohm-cm as tested by ASTMD 257. Such a
conductive plastic is suitable as the conductive plastic
elements or sensor elements in all of the examples given in
this disclosure. The ELECTRONIC INDUSTRY ASSOCIATION also
defines a carbon filled plastic as static dissipative where
the range of surface resistivity is in the range of 10° to
10" ohms per square, and the volume resistivity is in the
range of 10° to 10 ohm-cm. Plastics which are on the low
end of these ranges may also be useful in the conductive

plastic sensing element 37.

The dual purpose conductive plastic sensing element or
nut 37, when charged with voltage from the switch 33,
creates a sensing field or electrostatic field 40 which
passes into and embraces the target media or liquid 31.

It will be recognized that whereas the voltage supply
ahd capacitance sensing circuit-means 32 is disposed out of
the corrosive atmosphere environment 11, an end portion 36.1
of the coaxial cable 36 extends into and through portions of

the corrosive atmosphere environment 11 and is connected 1n



conductlve pl astic of ‘the sensing el ement or nut 37.: The heat shrinking of
tubing 45 al so seals the tubing 45 onto jacket 44. "The tubing 45 is al so
formed of a plastic which is resistant to the deteriorating effect of the
corrosive atnosphere environnent, and is preferably fornmed of a

fl uoropol yner plastic known as perflﬂommaikoxy [err] -22- PFA). 1t is

i nportant that the plastics in the jacket 44 and tubing 45 be sel ected as
to have a nelt tenperature hlgher than the nelt tenperature of the
conductive plastic of the sensing elenment or nut 37 as to naintain the
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ose er MAt respect to Figure 4 and t he
capacitance proximty switch 33, control circuitry 33.1 transmts the

vol tage fromthe power supply to the wire 41 and into the conductive
Parget 11 qui d A3 SReBuARCAPRE Hokh LB ® Sufith SARIDC6 ) B0d rbf cond ' °
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with the conductive-plastic of the sensing element or
nut 37. The wire 41 is surrounded by a flexible tubular
plastic protective means 41.2 which isolates the wire 41
from the corrosive atmosphere environment 11, and includes
insulation 42. A grounded metal sheath conductor 43
surrounds the insulation 42 to provide shielding for the
wire 41. The tubular protective means 41.2 of cable 36 and
its end portion 36.1 includes a tubular and flexible outer
jacket 44 formed of a plastic which is resistant to the
deteriorating effect of the corrosive atmosphere environment
11 and,preferably the jacket 44 is formed of a fluoropolymer
such as perfluoroalkoxy (Teflon® PFA). The tubular
protéctive means 41.2 also includes a plastic tubing or end
portion 45 sealingly applied by heat shrinking onto the end
of the cahle 36 and which is embedded in the conductive
plastic of nut 37 so as to tightly embrace the end portion
41.1 of the wire and insulate the metal sheath 43 from the
conductive plastic of the sensing element or nut 37. The
heat shrinking of tubing 45 also seals the tubing 45 onto
jacket 44. The tubing 45 is also formed of a plastic which
is resistant to the deteriorating effect of the corrosive
atmosphere environment, and is preferably formed of a

fluoropolymer plastic known as perfluoroalkoxy (Teflon®



of the target liquid 3%. . The output fromthe switch:33.2 is connected

t hrough the nmultiple conductor cable 35 and through™the conductor 47 to a
control apparatus 48, also out of the corrosive atnosphere environment 11.
The switch 33 also has a sensitivity control 33.3 adjusted by .an external
screw 33.4 so that the desired range-ofzgensitivity can be achi eved. An
indicator light 33.5 is provided to indicate the operation of the swtch in
adjusting the sensitivity. - 23 - The conductor 47 provides an

i ndication to the control 48, the output signal of which may operate an
audi bl e aPEAN.- 4918 is pagordansytbatsoheoplastiessinethesjackepr d¢i de an
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atmosphere environment protects the wire 41 from the

corrosive atmosphere therein and forms a positive connection

to the conductive plastic of the sensing element or nut 37.

The same type of coaxial cable 36 with the protective means

41.2 is used in all of the various embodiments of the

invention herein disclosed.

Further with respect to Figure 4 and the capacitance

proximity switch 33, control circuitry 33.1 transmits the

" voltage from the power supply to the wire 41 and into the
conductive plastic of the sensing element or nut 37 and
senses the capacitance of the target liquid 31. A switching
device 33.2, which may be electronic, provides the output of
the switch 33 in order to provide an indication of the
capacitance that has been sensed and the presence or absence
of the target liquid 31. The output from the switch 33.2 is
connected through the multiple conductor cable 35 and
through the conductor 47 to a control apparatus 48, also out
of the corrosive atmosphere environment 11. The switch 33
also has a sensitivity control 33.3 adjusted by an external
screw 33.4 so that the desired range of sensitivity can be
achieved. An indicator light 33.5 is provided to indicate

the operation of the switch in adjusting the sensitivity.



cl anped bet ween a shoul der 58 forming a part of the ‘confining neans or
val've body 59 and a plastic retainer ring 60 which™ s made of conductive
pl astic and al so serves the function of the sensing el enent of the
capacitant proximty nonitoring device 30.1, and generates a sensing field
40.1 in the spaces or target zone 53 838 enbrace the | eakage liquid or
target nmedia 31.1, if present. The retainer ring or sensing el enment 60
conprises a functional part of the valve 21 and is in close proximty with
the target zone or |eakage spaces 53. Sensing el enment 60 is nmade of
conductive pl $e capdudtars e frovifest ant Apddepsipsr &0 e gantzelof
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liquid. The open interior or spaces 53 are ordinarily
filled with air or other gas such as nitrogen which may be
known as the ambient media, which may be readily
distinguished from the leakage liquid or target media 31.1.
The spaces 53 also may be referred to as leakage courses
because in the event of ruptufe or other leakage of
diaphragm 57, the liquid 31 leaking from the normal flow
course 54 will océupy a portion of the spaces or target
zone 53. The normal flow course 54 in which the valve seat
55 exists and is alternately opened'and closed for the
valved liquid 31 by a valve element 56 which is part of the
valve diaphragm 57, the peripheral portions of which are
clamped between a shoulder 58 forming a part of the
confining means or valve body 59 and a plastic retainer ring
60 which is made of conductive plastic and also serves the
function of the sensing element of the capacitant proximity
monitoring device 30.1, and generates a sensing field 40.1
in the spaces or target zone 53 to embrace the leakage
liquid or target media 31.1, if present. The retainer ring
or sensing element 60 comprises a functional part of the
valve 21 and is in close proximity with the target zone or
leakage spaces 53. Sensing element 60 is made of conductive

plastic which is resistant to the deteriorating effects of



‘capaci tance sensing circuit nmeans 32 will cause operation of an alarm
pagi ng device, or other functional device as described and illustrated in
connection with Figure 4. The val ve body 59, as well as the di aphragm 58,
are made of plastic, such as perfluoroal koxy (Teflon[err] PFA) which is
resistant to the deteriorating effects,of the corrosive atnosphere

envi ronment 11 and al so of the liquid’ %? flowwng in the valve. The valve 21
may be manual |y operated or may be pneumatically operated as to nove the
operating stem 64. which is connected operationally to the diaphragm 58. A

noni tori pged@uraR skl Jat%%siﬁ%%e' @nEh%hﬁeﬁE 11' BRA" B eesdstahee 121
simlar to valve 21 of Figure wth certain differences as
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t he Ieakagednxng<h:&£hgthruﬁ'mmnssmﬂ7|mctmae|Naéwﬁorbhxnuﬂhtwhmdwget zone

153, the gpa |g h air or other gas conprising the anbient
media. Aret glleiﬁf‘!er ri ng dlﬁﬂl gtthe val ve body 159 hol ds the di aphragm

157 in place and al so serves as a electrically conductive sensing el enent
as a part of tfife Npeltayd e %dl%gpscﬁlae\deers@dym; rdiveuli®0 i s made of
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the end portion 36.1 is connected into the conductive

plastic field element-retainer ring 60 in the same manner as
illustrated and described in connection with Figure 5. The
capacitance proximity switch 33 of the circuit means 32 is
adjusted to respond to the change in capacitance which
occurs when the target media or leakage liquid 31.1 exists
in the target zone or leakage dourse 53 due to such a cause
as rupture of the diaphragm 58 or other similar failure. Of
Course, the indication produced by the voltage supply and
capacitance sensing circuit means 32 will cause operation of
an alarm, paging device, or other functional device as
described and illustrated in connection with Figure 4.

The valve body 59, as well as the diaphragm 58, are
made of plastic, such as perfluoroalkoxy (Teflon® PFA) which
is resistant to the deteriorating effects of the corrosive
atmosphere environment 11 and also of the liquid 31 flowing
in the valve. The valve 21 may be manually operated or may
be pneumatically operated as to move the operating stem 64
which is connected operationally to the diaphragm 58.

A monitoring device 130.1 as seen in Figure 15
incorporates a valve 121 similar to valve 21 of Figure 6,



a manner- wel | known tio persons of skill in the art . The val ve stem 164 may
be made of netal or of conductive plastic, and is separated fromthe open
interior spaces 153 of the valve body by a tubular protective wall 164.1
formed of the same plastic of which the diaphragm 157 is formed and
integrally thereof as to be resistant 0 ihe deteriorating effects of
liquids flow ng through the valve. The voltage supply and sensing circuit
nmeans 32 is the sane as that illustrated in connection with Figure 4 and
the proximty switch or sensing device 33 is connected by a coaxial cable
36 to thengt eﬁiﬂhCeéi-yaﬁzﬂndﬂﬁféwmwsdmgmﬂie&hent'méeﬁahwd Bedy ofhe end

t 36.1 pof.th t h
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Because tperﬁonﬁt¢MQ“yqngpqg;ng dev1ce 130.1.. The retaining ring 160

is made of electrically conductive plastic resistant to the

deteriorating effects of the corrosive atmosphere

environment and of the liguids that may engage the ring or

sensing element 160. A second electrically conductive:

sensing elemerit 164 comprises a valve stem operating the

valve element 156 of the diaphragm 157; and the valve stem

will be operated by a pneumatic piston in the valve body in

a manner well known to persons of skill in the art. The

valve stem 164 may be made of metal or of conductive

plastic, and is separated from the open interior spaces 153

of the valve body by a tubular protective wall 164.; formed

of the same plastic of which the diaphragm 157 is formed and

integrally thereof as to be resistant to the deteriorating

effects of liquids flowing through the valve.

The voltage supply and sensing circuit means 32 is the
same as that illustrated in connection with Figure 4 and the
proximity switch or sensing device 33 is connected by a
coaxial cable 36 to the electrically conductive sensing
elements 160 and 164. The end portion 36.1 of the coaxial
cable extends through the corrosive atmosphere environment
11 to the valve body 159 and the protective means 41.2 of

_the cable hermetically seals both the wire portion 41 and



130.71 utilizes two separate conductive sensing elenents 160, 164, which
create a sensing field in the target zone 153, the sensing field, as
created, is considerably nore intense than the field created in the form
iIIustrated in Figure 6 so that the change in the current sensed by the
switch or sensing device 30 is considgﬁ@bly greater, in the range of six to
eight-tinmes greater, so that a positive readi ng can be obtai ned which

i ndi cates the presence of the target nedia or |eakage liquid 131.1: It has
been found that by connecting the conductive plastic sensing el enent or

retainer thégg#6@ndedt SriglaussRaustde!ghraoihicd s leﬁttlQﬂs43 the effect
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32 as in Flgure . e.retainer rin serves o retain the
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liquid as compared to those characteristics of the ambient

media, cause a change in the current which is sensed by the
sensing device or switch 33 so as to produce an indication
through the output cable 35 in the manner described in
connection with Figure 4. Because the monitoring device
130.1 utilizes two separate conductive sensing elements 160,
164, which create a sensing field in the target zone 153,
the sensing field, as created, is considerably more intense
than the field created in the form illustrated in Figure 6
so that the change in the current sensed by the switch or
sensing device 30 is considerably greater, in the range of
six to eight times greater, so that a positive reading can
be obtained which indicates the presence of the target media
or leakage liquid 131.1.

It has been found that by connecting the conductive
plastic sensing element or retainer ring 160 to the grounded
shield conductor portion 43, the effect of outside

- influences, such as touching the valve housing 159 with a
person’s hand, does not affect the operation of the
monitoring device, and the likelihood of false reédings or
indications is minimized.



be encountered in theg valve. As illustrated, the coaxial cable has its

i nner end portion 36.T hernetically sealed to bottr of the sensing el ements
260.1, 260.2, and the wire portion 41 is connected to the sensing el enent
260. 3 whil e the grounded shield conductor portion 43 is connected to the
sensing el enent portion 260.2. The |leg ge liquid, when present within the
val ve housing and form ng the target dia, will replace a portion of the
anbient nedia or air and will span between and engage bot.h of the
conductive plastic sensing elements 260.2, 260.3, and in nost cases provide
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valve 71 mgnmwabhg ﬂyvace 230 1. The spacer portion 260.1 and the
conductive portions 260.2, 260.3 are all formed of plastic
which is resistant to the deteriorating effects of the
corrosive atmosphere environment and of the liquid that may
be encountered in the valve. As illustrated, the coaxial
cable has its inner end portion 36.1 hermetically sealed to
both of the sensing elements 260.1, 260.2, and the wire
portion 41 is connected to the sensing element 260.3 while
the grounded shield conductor portion 43 is connected to the
sensing element portion 260.2. The leakage liquid, when
present within the valve housing and forming the target
media, will replace a portion of the ambient media or air
and will span between and engage both of the conductive
plastic sensing elements 260.2, 260.3, and in most cases
provide a current paﬁh between the elements 260.2, 260.3,
thus causing a change in the current at the switch or
sensing device 33 so as to produce an indication of the
presence of the leakage liquid or target media as described
in connection with Figure 15.

In the form of the invention illustrated in Figures 7
and 8, the monitoring device 30.2 incorporates a flow meter
23 comprising an operational means which is functional in

relation to the target media, which in this case comprises a



hand operated handle 72 onto a valve seat 73 to regulate the flow of liquid
through the flow neter. The float or inpelled elenment 65 slides upwardly
and downwardly in the sight tube on guide nmeans conprising a rigid rod 74.
Al'l of the parts of the flow neter are made of plastic, such as PVDF or

PFA, which is resistant to the deteLi oygting effects of chemicals in the
liquid L and in the corrosive atnosphere environnent 11. The body portions
66, 67 may be clanped to a nounting wall 75 by clanping nuts 76. The

nmoni toring device 30.2 includes a pair of conductive plastic sensing
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and from the flow meter. A needle valve 71 is movable by a

. hand operated handle 72 onto a valve seat 73 to regulate the
flow of liguid through the flow meter. The float or
impelled element 65 slides upwardly and downwardly in the
sight tube on guide means comprising a rigid rod 74. All of
the parts of the flow meter are made of plastic, such as
PVDF or PFA, which is resistant to the deteriorating effects
of chemicals in the liquid L and in the corrosive atmosphere
environment 11. The body portions 66, 67 may be clamped to
a mounting wall 75 by clamping nuts 76.

The monitoring device 30.2 includes a pair of
conductive plastic sensing elements 77 and 78 which are
affixed as by adhesive to the exterior surface of the sight
tube 68 and in spaced relation with each other. A voltage
supply and capacitance sensing circuit means 32 in this

_embodiment utilizes a pair of the capacitance proximity
switches or sensing devices 33, each of which is connected
by a respective coaxial cable 36 to a respective sensing
element 77, 78. The circuit means 32, together with the
sensing elements 77, 78, which are formed of conductive
plastic resistant to the deteriorating effects of the
corrosive atmosphere environment and of the same materials
as was indicated to be used in the sensing element or nut 37



As irllustrated in Figure 7, the inpelled elenent or target nedia 65 wll,
in response to certain flows of liquid through theflow neter 23, be raised
up in the target zone 68.1 to the dotted line position P thereof adjacent

t he conductive plastic sensing elenent 77. This position P of the inpelled
el enent 65 defines a sensing station ig?t_he target zone at which the
presence or absence of the float 65 1s™to be determned in order to

i ndi cate a substantial desired flow through the flow neter. At |esser

flows, the inpelled elenment 65 may only achieve a position adjacent the
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exi sts. GComrgpetomedia 65 will, in response to certain flows of liquid
through the flow meter 23, be raised up in the target zone
68.1 to the dotted line position P thereof adjacent the
conductive plastic sensing element 77. This position P of
the impelled element 65 defines a sensing station in the
target zone at which the presence or absence of the float 65
is to be determined in order to indicate a substantial
desired flow through the flow meter. At lesser flows, the
impelled element 65 may only achieve a position adjacent the
conductive plastic field element 78, which defines an
alternate sensing station. The capacitive sensing means
will produce indications of the flow determined by the
position of the impelled element 65.

An alternate embodiment of the monitoring device is
illustrated in Figure 17 and is indicated by the numeral
330.2, and incorporates a flow meter 323 like the flow meter
of Figure 7 with certain exceptions noted. The flow meter
323 has a sight tube or confining means 368 with an open
interior 368.1 defining a target zone confining the liquid L
which comprises the ambient media of this monitoring device.
A float or impelled element 365 comprises the target media,
the presence of which is to be determined. The target
element 365 is guided along a guide rod 374 as the target



‘pins 379:.0f insulating material connect the sensing elenments 377, 377.1
together for retaining the sensing elenents in predeterm ned position with
respect to the sight tube 368. The voltage supply and current sensing neans
32 is connected by the connection neans or coaxial cable 36 to the sensing
el ements 377, 377.1 in the sane mannegaas illustrated in Figure 14. The
wire portion 41 is connected into the“Conductive plastic sensing el enent
377 in hernetically sealed relation; and the grounded shi el d conductor
portion 43 is connected into the conductive plastic sensing el enent 377.1.
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effects of corrosive atnosphere environnent, is affixed as by adhesive to
the exterior surface of the plastic Junctlon box 29. As described

The voltage supply and current sensing means 32 is

connected by the connection means or coaxial cable 36 to the
sensing elements 377, 377.1 in the same manner 3s
illustrated in Figure 14. The wire portion 41 is connected
into the conductive plastic sensing element 377 in
hermetically sealed relation; and the grounded shield
conductor portion 43 is connected into the conductive
plastic sensing element 377.1. The two conductive plastic
sensing elements 377, 377.1 create a sensing field through
the sight tube and target zone 368.1 as to produce a change
in the current sensed by the capacitive proximity switch or
sensing device 33 as to produce an indication when the
target media or float 365 moves into confronting relation
with the sensing elements.

With reference to Figure 3, the monitoring device 30.3
comprises the electrically insulating plastic junction box
or confihing means 29 and the protective ducts 28, which
function to temporarily store small gquantities, if any, of a
leakage liquid or target media 31.2, which may be collected
in the open interior or target zone 29.1 of the junction box
29 and creates a sensing field 40.3 to embrace the leakage
liquid or target media 31.2. The pool of leakage liquid or
target media 31.2 in this form replaces a portion of the



previousky, the voltage supply and capacitance sensing circuit neans 32

I ncorporates the capacitance proximty switch 33 which is connected by a
coaxial cable 36 to the sensing elenment 79 and the end portion 36.1 of the
coaxi al cable extends into and through portions of the corrosive atnosphere
environnent and is attached to and enbedded in portions of the conductive
plastic field elenment 79 in the manner 11 lustrated and described in
connection with Figure 5. A sensing field extends fromthe sensing el ement
79 and into the target zone 29.1 and when the | eakage liquid or target

medi a 31. g0k ferfeNiédia dof Qeoﬁfaﬁurirﬁrﬁhé SirResEst i e PjWetidy Sswitch
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shield con tion I'S connect
portlons of the conductive plastic field element 79 in the

manner illustrated and described in connection with Figure
5. A sensing field extends from the sensing element 79 and
into the target zone 29.1 and when the leakage liquid or

target media 31.2 is sensed, a change of current is sensed

in the proximity switch to produce an indication of the
change.

An alternate embodiment 430 of the monitoring device is
jllustrated in Figures 11-14. The junction box or confining
means 429 exists in the corrosive atmosphere environment,
and the interior 429.1 of the box also contains the
corrosive atmosphere and comprises the target zone in which
guantities of leakage liguid or target media 431.2 may
collect and replace a portion of the ambient media or air.
The walls 429.1 of the box 429 are formed of plastic which
is an electrical insulator, and also resistant to the
deteriorating effects of the corrosive atmosphere. A pair
of conductive plastic sensing elements 479, 479.1 are
mounted on the sidewall 429.2 in spaced relation with each
other, and are connected to the coaxial cable 36 in the .

'manner illustrated in Figure 14 whereby the wire portion 41
_is connected into the sensing element 479.1 in hermetically

sealed relation, substantially in the manner illustrated and



‘conductive plastic sehsing el ement 479 in hernetically sealed relation. The
circuit neans 32 and the conductive plastic sensing’elenents 479, 479.1
create a sensing field 440.3 which extends partially into the interior or
target zone 429.1 of the junction box to enbrace the liquid or target nedia
431.2 therein, when present. \Wen the Laﬁget media or liquid 431.2 is
present, the current in the prOX|n1ty st tch or sensing device 33 changes
to produce an indication of the presence of the |eakage |liquid or target

media 431.2 in the housing. Figure 9 illustrates another nodified form 30.4
of the ”Wév‘l@d&ﬁ%’éé‘@rm 8 ddihectignt wikdl Q‘l%%’ﬂér '§-e$arﬁ‘i Wafeer carrier
80 which'is a rigi'd object, and in nost, i nstances, wll be filled wwth a
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suppl y arkp _is present, he curren he proximi y SW1 or
sensing device 33 changes to produce an indication of the _
presence of the leakage liquid or target media 431.2 in the

housing.

Figure 9 illustrates another modified form 30.4 of the
monitoring device wherein the target media comprises a wafer
carrier 80 which is a rigid object, and in most instances,
will be filled with a multiplicity of semiconductor wafers
81 arranged in slots between the ribs formed in the
sidewalls of the wafer carrier. The wafer carrier may be
formed of any of a number of plastics and in some instances,
may be formed of fluoropolymer materials and in other
instances, be formed of other plastics such as
polypropylene, PVDF and other related plastics. The wafer
carrier in this illustration will exist in a corrosive
atmosphere environment 11 and is illustrated to be supported
upon a confining means or platform 82 suépended from upright
rods 83. The platform 82 defines a target zone with certain
guide rails 84 against which portions of the wafer carrier
80 lie so as to be properly located on the platform. The
guide rails 84 define a sensxng station or target zone at
which the presence or absence of the wafer carrier 80 is to
be determined. The presence or absence of the wafer carrier
80 and wafers 81 is determined by the voltage supply and



‘capaci tance sensing circuit means 32 which is connected as in the other
forns of the invention by a coaxial cable 36 which has a portion 36.1
extendi ng through the corrosive atnosphere environnent 11 and to a
conductive plastic sensing element 85 creating a sensing field 40.4 which
may al so function as a guide for properly locating the base portion of the
waf er carrier 80. Dependi ng upon the ¢oseness of fit of the gui des 84 on
the platform 82, the conductive plastic sensing elenment 85 may alternately
be spaced fromthe wafer carrier so as to be nonfunctional with respect to
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and the circuit means 32 senses the capacitance adjacent the

sensing element 85 to produce an indication of the presence

or absence of the changeable target wafer carrier 80 and

wafers 81. The sensing element 85 is formed of the same

conductive plastic as described in connection with the

sensing element or nut 37 of Figufe 4; and the end_portion

36.1 of the coaxial cable is connected into the field

element in the manner illustrated and described in

connection with Figure 5. |

In the form of the monitoring device 30.5 illustrated
in Figure 10, the target media comprises the liquid 31.3, in
the tank or container 15, the interior of which comprises a
target zone to receive the liquid or target media 31.3. The
electrically insulating plastic wall of the tank 15 carries
a conductive plastic sensing element 86 which is formed of
the same material as described in connection with the
sensing element or nut 37 in Figure 4. The voltage supply
and capacitance sensing circuit means 32 are connected to
the field element 86 by the cable 36, the end portion 36.1
of which extends into and through the corrosive atmosphere
environment 11 and is affixed into the field element 86 in



- 34 - the manner illustrated and described in cohnection with Figure 4.
The sensing el enment 86 creates a sensing field 40.5 so that an indication -
i s produced when the level of the target liquid 31.3 recedes bel ow t he

| evel of the field el enent 86. Another form of nonitoring device 530.4 is
Illustrated in Figures 24, 25 and 26_ rein the drumor tank or confining
means 515 for storing liquid 531.3 conprises the target nedia in this form
of the invention. The open interior of the tank 515 conprises the target
zone normal ly confining an anbient nedia or air. A first pair of conductive
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515.2. Wien the level of the liquid or target nedia 531.3 in the target
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by the sensi ngPRRYPRE EPTP 6% WPRILALARG 1e91G]) TR Qgticks abl IwetEatedn of
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deteri or g. ffects ] )
confining an ambient media or air. A first pair of

conductive plastic sensing elements 586, 586.1 which are
resistant to the deteriorating effects of the corrosive
atmosphere environment 11 are mounted as by adhesive onto
the outer side of the tank wall 515.1 adjacent the desired
level of the liquid in the tank. The circuit means 32 are
connected to the pair of sensing elements 586, 586.1
substantially in the manner illustrated in Figure '14 and by
means of the coaxial cable 36 as to produce a sensing field
540.5 within the open interior or target zone 515.2. When
the level of the liquid or target media 531.3 in the target
zone confronts the sensing elements 586, 586.1, a current
change is sensed by the sensing device or proximity switch

33 to produce an indication of the level of the liquid in
the tank.

A second pair of sensing elements 587, 587.1 are
connected to a separate proximity switch or sensing

device 33 to produce an indication of another level of the
liquid in the tank.

In the additional form of the invention illustrated in
Figure 26, the sensing elements 588, 588.1 of conductive
plastic and resistant to the deteriorating effects of the



_ 35 - corrosive atnosphere and also of the liquid 531.4 in the tank 516,
are adhered to the wall 516.1 of the tank which has a steel outer shel
516.2 and a plastic lining 516.3 which is resistant to the deteriorating
effects of the liquids in the tank and of the corrosive atnosphere 11. The
sensing el enents 588, 588.1 are conneci£d by a coaxial cable 36 to which
they are hernetically sealed, and to a sensing circuit as previously
described in connection with Figures 24 and 25. The nonitoring device 30.5
illustrated in Figures 18 and 19 incorporates a valve 621 nuch |ike the
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whi ch | ediemke 946uidFresRd e‘FFé{;%tf’oltlh%ctwai Sie-d, &% e t(ﬁ"éiaﬁ'f*&é’rﬂ 657 i s
rupt ur ed hals ias stAsEsSE Couter estieliln Sdene \amyd aTipd.agduiicpldmingf S¥6e i aphr agm
Is retained i.n .placed. r IWJ1ers JyJ 4 f§g§$. rg 653

conpri seé”?ﬁ%l i gzé%ng%%%r?tf otfeé ?Jhﬂt} Id%%%é)@%?&&:éQQMi C &Jf ggtfhtléﬂ% arget nedi a
in this dnfgpdidenin theli tank and tafe thee cormosiiver afimasphpite Zohe

cont ai ns T h gﬁ?@ ' ' | &bl

el ectri cﬁ:%&%c?%r?%??%?%%b%t e .I%gaek?gghﬁca:\tﬁad% ?zﬁ%iﬁedj a 531. 1
and accorifi rkp Wwhich thexcrke hgrmefdgaddpsfealegyi @ ¥yttt nay be

easi |y detfedprk dHepSevedasly Gidsdr ed Nt \GUntRdtilen ngi sk Busecess port
665 theret hrough in order to provide access into the target zone or -

interior <h r2%53, and to al so mount and confine a sensi ng probe
I ndi cated ‘in general by nuneral 666. The sensing probe 666 is hernetically

seal ed onto 't g, engogl  LDEngOaK) ple CA01e SN AN oph deBgbes el gct T cal

connection to e Clrcul ans and to the capacl tance_proximity sw tch

or sensinand 19 incorporates a valve 621 much like the valve 21 of
Figure 6. The valve 621 incorpofates a diaphragm 657 with a
valving element 656, a valve housing 659 having an open
interior 653 in which leakage liquid 631.1 may collect in
the event the diaphragm 657 is ruptured or is caused to leak
in some way. The periphery of the diaphragm is retained in
placed by a retainer ring 660. The open interior 653
comprises the target zone for the leakage liquid which is

" the target media in this embodiment. Ordinarily, the open

interior or target zone 653 contains only air or gas as the
ambient media, which has different electrical
characteristics than the leakage liquid or target media
631.1 and accordingly, the presence of the leakage liquid or
target media may be easily detected. The sidewall 659.1 of
the valve housing has an access port 665 therethrough in
order to provide access into the target zone or interior
chamber 653, and to also mount and confine a sensing probe
indicated in qeﬁeral by numeral 666. The sensing probe 666
is hermetically sealed onto the end of the coaxial cable 36
which provides the electrical connection to the circuit
means 32 and to the capacitance proximity switch or sensing
device 33.



deV|ee 33.

- 36- The 'sensi ng probe is retained.-i'n the access opening 665

by a retainer fitting 667. The tip portion 668 of the sensing probe 666 in
the access port 665 extends into close proximty with the interior chanber
653 of the valve, substantially as illustrated in Figure 19. The tip
portion 668 of the sensing probe conpr|3%e§ a pair of elongate conductive
pl astic sensing elenents 669 and 670, both of which are resistant to the
deteriorating effects of the corrosive atnosphere environnment 11 in which
the val ve 621 exists, and also to the deteriorating effect of strong

chenmi cal s, SU%@%&%%%)@@Sﬁ r&td Gled Bh %@%&H&r@bﬁ\iﬁdﬁ'@si he
val ve. The el ongate sen 1€€ elenents 669, 670 are concentric of each other

and are sPAGFSFrHacht

g % a cylindrical, concentric insulating

pl astic spacer 671 formed of a pI astic which is highly resistant to the

deteriorating
are encounter

< Ehp PoREToR bE8 ol B PARITS e e R Coral T

and in orecqeRsSE AN MthhxmndﬁelmmmMSe/@qﬂmnw gpmie thesing el enent s
669, 670: 4 ﬂéeﬂéf &’?axﬁﬁé?gé‘!ﬁegftﬁ?é &J’Fvée eyoag‘{ has a rod-1ike

shape and1 ext ends ng the access port 665

ends 670.1, 671.1 of

the sensm)g]-‘b‘-’r%\’ﬁdGm Bhgureel? nsufhe i hip s&ﬂ%’c,"e‘lo'Bﬁ @€ peRei vel y. The

open spacgendi

NpBabé ééﬁpﬁﬂeéeualqsawa:ﬁIéndmjatwrb&ﬁﬁx@hwe probe and

o s LR ERb e LU ) LecSTR£EE S0 4T SO LSBT 0. 670
out er endrewistamt 6€6. Ehehdeberiorating osif fedtts rofa tdye |cmlrroai.véore 667. 1
of the th{&RY6hEELALAG  r8RMent TIOML A i dRE S Pe 2621 LRESLEL aLRET 667

also to the deteriorating effect of strong chemicals, such

as acids and bases, which may be encountered within the

valve. The elongate sensing elements 669, 670 are

concentric of each other and are spaced from each other by a

cylindrical, concentric insulating plastic spacer 671 formed

of a plastic which is highly resistant to the deteriorating

effect of the corrosive atmosphere and of the chemicals

which are encountered within the valve; and the spacer 671

is molded integrally and in one piece with both of the

conductive plastic space sensing elements 669, 670. It will

be recognized that the sensing element 669 has a rod-like

shape and extends along the access port 665 beyond the ends

bear s

670.1,

671.1 of the sensing element 670 and the insulating

. spacer 671, respectively. The open space within part 665
surrounds the tip portion 668 of the probe and permits the
leakage liquid to embrace and touch sensing elements 669,
670 and spacer 671. The senéing element 670 is tubular in
shape and has an outer end portion 670.2 which is received
within a cylindrical bore 667.1 of the threaded retainer

667.

A shoulder surface 667.2 of the retainer 667 bears

against the end surface 670.3 of the sensing element 670 to
retain the entire probe 666 in the access port and with the
tapered surface 670.4 of the sensing element 670 bearing



agai.nst t.he end surface 670.3 of the sensing elenent 670 to retain the
entire probe 666 in the access port and with the tapered surface 670.4 of

t he sensing el enent 670 bearing - 37 against the annul ar seat 659.1

whi ch surrounds the access port 665. The conductive plastic sensing el enent
670 engages the grounded shield conducégq_portion 43 of the coaxial cable
36 in conducting relation, and is nold Into the shield conductor portion
43 in a permanent relationship. The conductive plastic sensing el enment 670
is al so nol ded onto the end portion of the protective jacket 44 of the

coaxi al ls 6 t ' | ed t e rdJd 41.1 of
the w regggrlﬁso%n tﬁ‘% %ﬁ{ﬁe&g?gﬁaﬁ%’?&% ghg%?eﬁggrfﬁggsa% g?%c?g%%l of the
rod- | i keportd®®&di-ve plastic sensing elenment 669 and is in electrically
conductive relation with the sensing el enent 669. The sensing 669 is
preferably nolded directly onto the end portign 41.1 of the wire portion

41. The end pdhe GPnfustive Riaskicoserside edemedixod° MAIeshdener end
of the regdunted @nlisld ondwrstidre paitsiony 48| @fetheb@daxianiddblize 36
recogni zed that, the thre d. end poyt. on 7.2 .0f t r i 667 is

t hr eaded Jth{EINE W%afﬁ%fj%‘s’é?'? 04)'“{ He \%ﬂq\/gdg&g‘f% ea%fhgicé;ln the access
port 665 cardiudteor giartnbon 667 ima pemeadinty redadicnshifg.om t he val ve body
by unt hreading the inner end portion 667.2 fromthe threads 659. 1,

wher eupon the sensing probe 666 may be entirely renmoved from the housing of

the val ve bodyIlesronductive plastin sensiquhalepenold buks Alghe val ve

body. Thixg i |dii18d 8hé CRAR Pk 1dif dFf Qe iptdthtamantjddkeathaid doecone
damaged or in need of service., The th|10r|q? device 30,6 jllustrated in
Fi gur es 4he oaxial cable 36 in hermetically sealed relation.

The end portion 41.1 of the wire portion 41 of the
coaxial cable extends into a bore 669.1 of the rod-like
conductive plastic sensing element 669 and is in
electrically conductive relation with the sensing
element 669. The sensing 669 is preferably molded directly
onto the end portion 41.1 of the wire portion 41. The end
portion of the insulation 42 of the coaxial abuts the inner
end of the rod-like conductive plastic sensing element 669.

It will be recognized that the threaded end portion
667.2 of the retainer 667 is threaded into the threads 659.2
of the valve body 659 adjacent the access port 665 and the
retainer 667 may be readily demounted from the valve body by
unthreading the inner end portion 667.2 from the threads
659.1, whereupon the sensing probe 666 may be entirely
removed from the housing of the valve body 659 by simply
pulling the sensing probe out of the valve body. This
facilitates replacing the probe in the event it should
become damaged or in need of service. '

The monitoring device 30.6 illustrated in Figures 20-23
incorporates a valve 721 substantially similar to the
valve 21 of Figure 6. It will be seen that the valve 721



i'ncorporates a valve 721 substantially simlar to' the valve 21 of Figure 6.
It will be seen that the valve 721 - 38 - has a“di aphragm 757 and a

val ve el ement 756 operating to open and close the valve to control the flow
of liquid. The valve has a valve stem 764 novi ng upwardly and downwardly
and reciprocating between open and Qlo§§d_position SO as to operate the

di aphragm and the val ve el enent. The nbnitoring device 30.6 functions to
determ ne and indicate the condition of the valve as to whether it is open
or closed, i.e., whether the valve stem764 is in its |ower position

wherei n hRe WalMAph:ddPSAh dHd i) vaivel RlemeR8s7b60bpeiarding e val ve is
open. The val ve housi ng .or coqélnlng n§§&§ 7?3 dg&lnes an .open interior or
target zOReNBRd SHASH dhe WP hGentrodokhe 1Py, of 76 d an
upper serR&Qive’ has Whivdlve estialeié L alovime apwartilgr andt lAdwrwaaoddapt | on t hat
t he sensaor 760 i.s in f.ixed 1 tio | vV h [ 7 t he
sensor 7609 FSFR '%ca?‘flgf‘%atjg)eﬁg{eaéo'} &‘Iﬁu%méid%l%gfﬁe%ﬁ%&?ﬁrﬁg sﬂé_gas?%eri or
chanber d@refte Hihe aliaphagh randidiier o kiviee eldgmgat .z o e MANIYRT Wkhsor s,
there be'déﬂri?:é?)%‘é&rs tﬁi:ﬂ@éi&%‘%aﬁfetle;fﬂné Ad Q¥R ca%esthe/60 and an upper

target zone /53.2 for the upper sensor 76l. Bqgth of the |ower and upper
sensors TE@ditdpmraf | Eheitvahve @s it ahetdiaredteise QPers 9% HR8890n within

t he housing .75UYnhdrer el valve stsierB6aNd e ditst Nowagpasosinsen 761,

illustrated in Fiqure Zﬁ, suffifes or an, under standi ng of, both of the
sensors. “AYHHE ‘%B% valile 18 519852 Pl ridh e 19 PR Y- M gure 19,
conpri sesviersin tHe eealvef is hepémwwne Tz dvailpEe haaxisy 078RQNTHIANAs in

other f ormné;ar(l)sf 'H? &Qé‘fﬂ&é O%n 3'3&1 C%éﬂoxca&}l eLsarget zone 753
confining two separate sensors, a lower sensor 760 and an
upper sensor 762, which are identical to each other with the
exception that the sensor 760 is in fixed position relative
to the housing 759 and the sensor 761 is vertically
adjustably mounted in the housing. The interior chamber 753
of the valve housing defines the target zones for the
sensors, there being a lower target zone 753.1 for the lpwer
sensor 760 and an upper target zone 753.2 for the 'upper
sensor 761.

_ Both of the lower and upper sensors 760, 761 are
identical with each other except as to position within the
housing 759. Accordingly, an understanding of the upper
sensor 761, illustrated in Figure 23, suffices for an
understanding of both of the sensors. '

A probe 666, identical to the probe illustrated in
Figure 19, comprises a part of each of the lower and upper
sensors 760, 761.

As in other forms of the invention, the coaxial cables
36 of each of the sensors 760, 761 are connected to circuit
means 733 including capacitive proximity switches 33 to

sense changes in current in the wire portion 41 and in the



36 of each of the sensors 760, 761 are connected t.0o circuit means 733

i ncludi ng capacitive proximty switches 33 to sense’changes in current in
the wire portion 41 and in the - 39 - grounded shield conductor portion
43. In the formof the invention illustrated in Figures 21-23, the probes

666 are retained in the sensors 760, 73% by threaded retainer cups 762, the

end surface 762.1 bearing against the d face 670.3 of the conductive

pl astic sensing elenment 670 which is an integral part of the probe 666. In
this formof the invention, the target nedia conprises a solid article or-

di sk 763 ' ' f §HHHE§§" sast i,q I esh.S t qdgfgerioratin
effects of t‘ﬁ‘?égrgr%lgﬁ/cg Ei nmosp) ezlr é%gl#\}?,?loﬁéént ﬂfltt?‘% \/‘I\-hto%gt%?he val ve 721 X
exi sts. Tnvetitsion sikkuskratedhtin thHauwies el—2Re Fhe probes 56 @Fewve with

the val Vgl BTN A5 LHE Y@hadrd ed,S TRACHHT tARdades st alhiclpor tar get

nedia 763 i1s novable.to and between the twd dofte sitions.illustrated jn
Fi gure 27 6%hd & it 1RLe ntdd o (Reargngna9al gs%g’& iqfd]facﬁach of the

Sensors . 37 Gif ceHeressduct Peé rpistoian dienising pllestent S0 iwigial drent
extensions, 763, 766 forned of | v, | astic resistant to the

det eri or &1 rfd‘%e?qrg% sg%ﬁt?ng %lg%&]ﬁ/ée 6gtatdrofosphere environment 11 in which
the valve 721 exists. The sensing el enent extensions 765, 766 are

substantially pl aii $NAGEH SPJLiRé CLFd iRt ithe? toyW Gled#d ation with an
insulating plastic elenent 767, shaped (o maintain the sens'nqﬁﬁlenent ,
ext ensi orfompEises e folidcantiel e 9o gk i SaMh ers “ﬁf#ees sing el ement

ext ensi onsoriifct i¥é plhdstie resiseanttspanedetianitatioly effedts sofil so
Fr e o e 2861 ol £34 °hERbsbRet 8 %erPLFLARIA ' 119 i \ifich And \GafPL! 051 Ve
721 exists. The disk is secured onto the end of the valve
stem 764 to move with the valve element as the valve 721 is
opened and closed. The disk or target media 763 is movable
to and between the two dotted positions illustrated in
Figure 21 and designated by the letter O and C,
respectively.

Each of the sensors 760, 761 comprises a pair of
conductive plastic sensing element extensions 765, 766
formed of conductive plastic resistant to the deteriorating
effects of the corrosive atmosphere environment 11 in which
the valve 721 exists. The sensing element extensions 765,
766 are substantially plate-shaped and are arranged in a
sandwich relation with an insulating plastic element 767
shaped to maintain the sensing element extensions 765, 766
in spaced relation with each other. The sensing element
extensions 765, 766 and the insulating spacer element 767,
which is also formed of plastic resistant to the
deteriorating effects of the corrosive atmosphere
environment 11 in which the valve 721 exists, are molded
integrally and in one piece with each other so that the
assembled sensing element extensions 765, 766 and the
insulating spacer element 767 form a one-piece assembly 768

which is substantially crescent shaped or horseshoe shaped,



envitonnment 11 in which.the valve 721 exists, are:noided integrally and in
one piece with each other so that the assenbl ed seiisi ng el enent extensions
765, 766 and the insulating spacer el enent 767 form a one-pi ece assenbly
768 which is substantially crescent shaped or horseshoe shaped, _ 40 _
as illustrated in Figure 22, with end pgrtions 768a and 768b extendi ng
peripherally around the target zone 753 in which the target nedia or disk
763 noves between the positions 0 and C. The sensing el enent extension 765
has an upstandi ng socket portion 765.1 which has a socket opening 762 which

recei ves,£he) pebeaCBa tiReFaighren 20! i ¢litAnehit pbPEibARLAY6EE and HBsb
engagenent w th the cqgnductive plastic sensing el enent 670 of the probe 666
to be i ne¥bandingnperdPheral lvharowndn thenbargetagenectpdr Aoy whdshs of the

socket pehbi Ardee. heddacioreailshe 76Br aaded bateebAr the2pdsatiohe et ai ner
cup 762 as to hold the probe in the desired position. The other sensing
el ement 8Rflefisi on 766 al so has a socket opening 766.1 therein, receiving

t he conductive plastic sensing elenment 669 of the probe 666 therein in
friction-fittj [ sl I ehggt fhsakhy uheradnatil relation
bet ween t he sgﬁgiﬁ%%%%gﬁgﬁ%iﬁ%%fgﬁ%i%ﬁgaggns?% Bé%e%énfgéxtenéh n 766. An
al i gned SpeKelgPPEEiPN 7 65hd sy hasr 8 §ACkPTt RPEPABGC IR S8 assenbl y
Zﬁ8 alt ﬁ 0 rE%%‘i'v&%s ttn{éﬁ ﬂxf[?iises fsfwd:rgéwmc gmvErgkggabhc fi‘tlttilri_@? rel1e/kn 66_9t _
eret hrough., When the target nedia or di noyes to _it,s upper position

0 or to PAS ABWERIIGEMSTN WALh Hhe Sdctine RAGSFEG meRSiihduce
i ndi cati elemeht! G7hoPrure oL dde thi e dn condeictivg aelGd:idren it is
closely adi.3eetrone e Weaded exterior 765.3 of the socket

portion 765.1 receives the threaded interior 762.2 of the

retainer cup 762 as to hold the probe in the desired

position.

. The other sensing element extension 766 also has a
socket opening 766.1 therein, receiving the conductive
plastic sensing element 669 of the probe 666 therein in
friction-fitting relation as to create an electrically
conductive relation between the sensing element 669 and the
sensing element extension 766. An aligned opening 767.1 in

| the spacer portion of the crescent-shaped assembly 768 also
receives the rod-shaped conductive plastic sensing element
669 therethrough.

When the target media or disk 763 moves to its upper
position O or to its lower position C, the sensors 761 and
760 will produce indications as to the presence of the disk
or target media 763 when it is closely adjacent one of the
sensors. The target media or disk 763 has electrical
characteristics that are different than the electrical
characteristics of the gas or air ambient media in the
target zone 753 so that the presence of the disk or target
media 763 may be readily detected. As in other forms of the

invention, an indication is produced by reason of the change
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sensbrs. The target nedi.a or disk 763 has el ectrical *characteristics that
are different than the electrical characteristics of -the gas or air anbient-
media in the target zone 753 so that the presence of the disk or target
media 763 may be readily detected. As in other fornms of the invention, an
indication is produced by reason of ﬁHe‘change of current due to the
sensing of the target nedia adjacent the sensor as to produce indications
that are useful for indicating the position of the disk or target nedia 763

and recordin et her ,or not the yvalve i open or claosed. I.t will be seen
Fhar I Siare A 8 1S metls o e BateR e BR0E AGIASER i e (e
exi st enee Bensme Xdss ttan qar adukc e obnd L cat dnd [thataaget uwsediud, folri ch may,

dependi upan, t . hei a i Qn, ri a |l qui or a
1 eakage{%hﬁaﬁﬁgﬁggﬁé%‘%?ﬁ o‘gfe@t?% %ir%tc%grta% 1 Cal e isg._ a?:ﬁie t ar get
medi a execerding whekhersior nehothecyaleais epemnori tlesest-ed by t he

surroundi ng apparatus, such as that illustrated in Figures 1 and 2. The
sensing el ement or sensjng el enents which create g sensi,ng field in a

target zone adj aceht¥iht Pergeennthel theRresanty ywitkde plastic
sensi ngpedeides ahnehitoying depice 06 déeefnind ithwlexiptiedideo neans
por { or I RE T HEReE 1R Pl Fof BBT RS o Mgl MR e inct oni ng
Wit h t hdepending awpen sthei ngturecaft the testaklateiarhe aonipgtisieer or absence
i IS SoLOBlagd) SEGUL) e R Sl W ecs, LA L A
_ physical media. The target media exists in a corrosive

atmosphere environment 11 created by the surrounding _

apparatus, such as that illustrated in Figures 1 and 2. The’

sensing element or sensing elements which create a sensing

field in a target zone adjacent the target media comprises a

conductive plastic sensing element which may be a part of

the functional operational means functioning in relation to

the changeable target, or may in some instances perform the

single function of creating the sensing field and

functioning with the capacitance sensing circuit to

determine the existence or absence of the changeable target

adjacent the sensing element.



anabIe target nedia sel ected froma class of nedia including |iquids and
“m uu ﬁ &u presence of which is to be deternined and nonitored,
creating a corrosive atnosphere environnent conpri sing
one “or “nore gaseous materials found in a class of such materials including
aci ds and bases, confining neans-creatjfg a target zone within said
corrosive atnDsphere environment, said target zone confining an anbi ent
medi a having el ectri cal characterlstlcs sai d confining means accepting
alternate presence and absence of the target nedia within said target zone,
sai d targ@g AEM8F a having el ectrical characteristics distinguishable from
the electrical characteristics of said anbient nedia, an electrically
conductive plastic sensing elenent in close proximty with said target zone
to be adj acenti.t heat abgditoditiga delvdeer edomprisdagd conductive plastic
sensing el ement al so being enbraced by said corrosive atnosphere
envi ronnent and being resistant to deterioration under the influence of the
corrosive atnospheaembwaédhdt@ﬁﬂkﬁoﬂm@d@ sedleckgd fuppl ¢ sAdssupfent

sensi ng %f‘éﬁ'ﬁ '1%?:?&1&‘1 ct | &K\ Qﬂ an '$o3i1e a%%i&ger Eh@”ﬂg@@éh&”@%m and

renotely fromthe con astlc sensing el ement, sald circuit neans
r espondi WBich isséesbe deiegmised: @ndemordd@redaduci ng an i ndi cation of
sai d change, - 43 - and electrlcal connecti on nmeans extendi ng between

t he conductive plastig senS|n el enent and, sai d renntelg | ocated circuit
means to induce a SEWIHePMENEA] MeaNF EHATINI, BnECRLPEAYSt sai d conductive
pl asti ¢ stneispheties Emviramichtc @omptiisingremes orompires igageausi re portion

extendi ng LhrQugh Ruhe I Widie <Y BERARIE R8I AN ing acids

and bases,

confining means creating .a target zone within said
corrosive atmosphere environment, said target zone confining
an ambient media having electrical characteristics, said
confining means accepting alternate presence and absence of
the target media within said target zone, said target media
having electrical characteristics distinguishable from the
electrical characteristics of said ambient media,

an electrically conductive plastic sensing element
in close proximity with said target zone to be adjacent the
target media when present, said conductive plastic sensing
element also being embraced by said corrosive atmosphere
environment and being resistant to deterioration under the
influence of the corrosive atmosphere in said environment,

voltage supply and current sensing means located
out of the corrosive atmosphere and environment and remotely
from the conductive plastic sensing element, said circuit
means responding to a sensed change of current and producing
an indication of said change,



I nt ' t he ‘conducti ve pl astic sensing élenent, and said wire
porﬂ!ﬂiﬁﬁﬂm \;irli ed wthin an outer protective neans resistant to said
cor L environnment and in hernetically sealed relation to the

conductive plastic sensing el enent, whereby a change of current flow

t hrough sai d conductive plastic sensi_ng.el_enent and said connection neans

I s produced alternately by presence and absence of the target nedia in said
target zone and is sensed by said circuit nmeans to produce such an

i ndi cati on which corresponds to the presence and absence of the target

nmedia. 2. A nonitandn@ldetréeadCeshAb8gibA fbah® &x¢BAEEhE BatdeeRNfi ning
means conmpri S%’a ectrically i.nsul ati ve gﬁans bet ween the conducti ve

plastic s ® RIGSthe SgP§LPI BAEMSRE APy SAtAngePREeLY  get nedia
L rom eng-agidaxgﬁéae cimaﬂul ¢t meangl aat iiadaeashng?ab&ﬁgntf.ie&d inAtheni t ori ng

evi ce acgQrdi fo clai.m 1 erei,n i nfini,ng,.eans _and target zone
enbr ace aﬁ:alrggg'? z9 peorat%l:’é—)’lﬁz%‘gh §§ﬁ8 8§ﬁ898§ }{\‘,'g Bllg e ggﬁ'?ilﬁa el enent
wher eby t @lemerit, tsedds eesinegtdbsnaransocbaprigdggd abyisei gor&iget nedi a
when Pr s Rhltdld il driSucdl 88ia2e8trotive ALABRHILS SrldkbifeRECaRd! 10 |0
claim1 whereln sd d confining nmeans conprises guiding neans to engage the
tar get nediFoarrngaganent, ¥ith, &henconductdver plastic EensH@d 8L§BLNEone and

to the congidtdadal Wiaw ipdradon beitgeeRelosed within an ‘oubeiOni toring

devi ce accordin foclaim1l WhEI‘tEI ol %al d (i%nfl ni r#%.nea%%%&_ses a

functi onalP R’ BB RSFAC R e rEn §8 e CREETSLS | fedi a and

sai d tar gesnviatbrment. tarel tiar germetriealdy seadeduatelatigirasto theensi ng

el ement CoEfAwiifd g1k i P Wndg e18n¥ntSakihdrdly ' WlandRPysat US-
current flow through said conductive plastic sensing element
and said connection means is produced alternately by
presence and absence of the target media in said target zone
and is sensed by said circuit means to produce such an
indication which corresponds to the presence and absence of
the target media.

2. A monitoring device according to claim 1 wherein
said confining means comprises electrically insulative means
between the conductive plastic sensing element and the
target zone and preventing the target media from engaging
the conductive plastic sensing element.

3. A monitoring device according to claim 1 wherein
said confining means and target zone embrace at least a
portion of said conductive plastic sensing element whereby
to permit the sensing element to be engaged by said target
media when present within the target zone.

4. A monitoring device according to claim 1 wherein
said confining means comprises guiding means to engage the
target media and limit the movement thereof relative to the
target zone and to the conductive plaStic sensing element.



| N deV|ce according to claim1 mhereln a second conductive

"l@ﬂgmﬁr’w ﬁ in close proximity with the target zone to be adjacent
the en present, the electrical connection neans al so being
connect ed between the second conductive sensing elenment and the circuit
means, the two conductive sensing elenggts being spaced fromeach other and
cooperating with each other in creating a sensing field therebetween and in
a portion of the target zone, whereby alternate presence and absence of the
target nmedia in the target zone produces a change in current flowin the

circuit means 80 priddre tar ingd dexticen asiorid iy rtes mdredisn tlo whiezrefinesence

and absence, of . di fl d ording to
claimé®6 vﬁ%’r‘g %&Eﬁ'ﬁﬂ{a‘gs&eg% ogmgg?'gegor?duc fc\%dgglnlm \r%)%qiagcqn%nt S remains
spaced frmammodatyw chatige hietweehe saadg@nubmta ned i egwhtsaid t he t ar get

zone. 1,.0% \QI q:orglnrég Q2 id é@ﬁ; a&id confini ng
means conpr es a unctlon ratus acconmo atln én'betmeen said

anbi ent mgl@mde%%mwemruﬁmaq rf“tf!ﬁ?é'—ll"d}ade 4 of said
conduct|w@uﬁggﬁbﬂgleéﬁggggghgxnww|S|ng a functional portlon of said
functional apparatus. : A nmonitoring device according to clalm

6 wherein said second conductlve sensing elenment it enbraced by said
corrosive atnospherg mviﬂ:wwtde‘md:e acuue inig condeldiwel mrasidim a

moni tor 1 G20 ceoRASEH B S P e Eeheh A B H S5 B R OO

pl asti c selmei hgrgetneone tave paljdcent [Wuwnttardget ssedia awhen zone.
present, the electrical connection means also being
connected between the second conductive sensing element and
the circuit means, the two conductive sensing elements being
spaced from each other and cooperating with each other in
creating a sensing field therebetween and in a portion of
the target zone, whereby alternate presence and absence of
the target media in the target zone produces a change in
current flow in the circuit means to produce an indication
which corresponds to the presence and absence of the target
media.

7. A monitoring device according to claim 6 wherein
at least one of said conductive sensing elements remains
spaced from the target media when the target media is
present in the target zone.

8. A monitoring device according to claim 6 wherein
said confining means comprises a functional apparatus
accommodating change between said ambient media and said
target media in the target zone, and one of said conductive
sensing elements comprising a functional portion of said
functional apparatus.



11. . A monitoring device..according to claim10 wherein said confining means
contll ﬁl! ﬁ "Eﬂans for the target nedia and attowi ng the target nedia
to R gage both of said conductive plastic sensing el enents.
12. nmoni toring device according to claim10 wherein said confining neans
corrprl ses guiding neans for the target nedia and maintaining the target
media in spaced relation with at |east*Zone of said conductive plastic

sensing elenments while the target nedia is in said target zone. 13 A
nonitoring device according to claim9 wherein said confini ng means

compri ses an &) ect 1 A oY Feiea AL PLIBRD d RRdAge! redi 2

and both of sald con tive plrastic sensin ortron o0

sensi ng fsaldl sseendli erpduntelvehsensiget eﬂ@n’@l'tto Jé"rtﬂﬂmqehb hyasged rredl a
when pres&ifirosive démospiferd éﬁ?ﬁ'rb?n‘in'eﬂ& QM G% AR BN Edriataivd

wherein a rtjon of , one of said conducgtive plastic sensing elenents bei ng
in the t RIpFtQEesighanth o the d&F%@"@&H\%ﬁﬁf@‘iﬂ%ﬁﬁ &usnsi ng

el ement s dmtresiwé DEmbddphdma.get zone, said confining nmeans conprising an
electrically insulating wall portion between said two conductive plastic
sensing elenments and permtting the sensing field to pass between said
conductive pl ak®i c & emenitpringrelevicel accenddmg dro rcglai'm/iazmmtedndi ng to

claim9 Wﬁl&s%fht@é%? S)I%ew rc| §%§1£A3 %ﬁ%é{%a arrbl ent nedi a

conpri ses a gas ce accor ée wherein said
target mRRPECEOMSrlecated sin @J&tﬁacmet EPNEA noni t oring deV| ce according
to claim9 wherein probe neans conprising a tip portion extends into cl ose

roximty with said targget zone, idti ortion conprjsin
P y lf. A mo f%orf%g deéice aé%é%&lng to ¢ aim 10 wherein

said confining means comprises guiding means for the target
media and allowing the target media to simultaneously engage
both of said conductive plastic sensing elements.

12. A monitoring device according to claim 10 wherein
said confining means comprises guiding means for the target
media and maintaining the target media in spaced relation
with at least one of said conductive plastic sensing
elements while the target media is in said target zone.

13 A monitoring device according to claim 9 wherein
said confining means comprises an electrically insulating
wall portion between the target media and both of said
conductive plastic sensing elements, a portion of the
sensing field extending into the target zone to embrace the
target media when present.



both ve-plastic sensing elenents and an el ectrica
| ns lmw ﬂ%“‘\ ﬂﬁ‘fﬂl‘d i solating said conductive pl astic sensing elenents
fromseach $18. A nonitoring device according to claim 17 wherein said
confining neans conpri ses an access port opening into the target zone, said
probe neans extending into said access4gott and said tip portion extending
through a portion of said access port. 19. A nonitoring device according to
claim 18 wherein said target nedia conprises a |liquid engaging said tip
portion and both of said conductive plastic sensing el enments. 47 20. A
moni t ori ng devide aAcmonitgring oda'rmelTacmm'cBimg nwntmgmneamseﬁenur&s sai d

probe el 0LA bECoRANCE L8 TEANRC R e A IMLL Q"L Ofe YT SoggReL I 0 T

claim 17 erern a g ensron e enmen
resi st antbebdnghiéndeher targaet n@OMa‘ eand 1‘dte satliex P f othe econduchires e

envi r onnmepj ase2ensehsnyde tsheRes %ﬁkfrmm Sof eéﬂ@%bi‘&éﬁ EGS@Q'é‘Ql&’”e of
sai d conductiye,pl asti c sensing el ene aid tip,portion, sa

ext ensi onCeNEABADY Eﬁ?@ﬁdFHBPFh?bP%eﬁQiQ%ﬁ%ﬁﬁl§%%éy QEsukﬁﬁbﬂgt%@l%g devi ce
accor di ngpbptibai betieshesaia tw@o dedrdyetivedbBaseiBr seAsing NeYaRestsol i d

article of onguchgge glgﬁtic resi st nt qtthe detgr#oratlng.gffects of
sai d corr38FvREAPASSARE EMENTEPIMNE AL A B3RPt BPFHGSBe¥RE® according to
claim?9 mhenéhnti&bdpéhstﬁcisahstnmnebamemtseans conprises a coaxial cable

conprising a grounded sheath conductor portion concentrically enbracing

said wire portion, said electrically conductive plastic sensing elenents
bei ng 15. A monitoring device according to claim 9 wherein

said target media comprises a liquid and the ambient media
comprises a gas.

'16. A monitoring device according to claim 9 wherein
said target media comprises a solid article.

17. A monitoring device according to claim 9 wherein
probe means comprising a tip portion extends into close _
proximity with said target zone, said tip portion comprising -
both of said conductive plastic sensing elements and an
electrical insulator between and isolating said conductive
plastic sensing elements from each other.

18. A monitoring device according to claim 17 wherein
said confining means comprises an access port opening into
the target zone, said probe means extending into said access
port and said tip portion extending through a portion of
said access port.

19. A monitoring device according to claim 18 wherein
sald target media comprises a liquid engaging said tip
portion and both of said conductive plastic sensing
elements.



I ndi vl ted 16 said wire portion and to the grounded sheath '
coni“' GB ' HHFEE pectively, and both of said w-re portion and said :
sheaty s ion being in hernetically sealed relation with respect

to said conductive plastic sensing elenment. 24. A nonitoring device
according to claim 17 wherein said electrical insulator is forned of
plastic and is nolded integrally and AA one piece with and between said
conductive plastic sensing elenments to maintain said sensing elenents in

spaced and insulated relation with each other. -48 - 25. A nonitoring
devi ce accordiyg tq ﬁﬂl@ﬁn\&haEQEEesﬁbgo‘frld@ i teRlc16ARN9Gt WhB ERANS
conpri ses a coaxi al b sheat h conductor, portion

e conprisin rounde
concentr |1Q%Aﬂt)l%%ﬂﬁ1g§e§>&ﬁr&5vﬁﬁédp8?9g6nme§§isd °é‘It€ctt|hiecé:Iq"‘)f1@éﬁHuct ive

pl astic a0 el enents being individually connected to said wire portion-
and sai d grounded sheath conductor portion respectively. 26. A nonitoring
devi ce according to claim 24 and said conductive plastic sensing el enents
of the tip porzi.on Abeddrgj.mm@nueivdcef aa:mbridringnetopioelmdm/vilrm wharieiat her,

and the o Seifl ot SO F1agle! 9CAURH eminddig fonduct | ve

tOf | ev ce accordlng to claim1
wher ei n aaasitsdmﬂt o cthee et exiiopating gffmmsi of [seddamPraysdiviel ng duct s

connect ed,d,nGc n%reséﬁﬁé MO AR PPREIY kRIS @ldnertasul ati ng

wal | portlons and an open I nterior defining saj d target. zone, the target
medi a corﬁﬁm%@w%&a@wm PneorfeSadd SPNANSHINR RIS B Sefdgai d

conduct i ] dthérsts CoS EWidI Gt i) PErtiodsi A Id Wasarhih askment® | unction box

wal | portlon tg sense, t he %¥|sten e of the target media therein.
extending into said target zone.

22. A monitoring device according to claim 21 wherein
said target media comprises a movable solid article of
conductive plastic resistant to the deteriorating effects of

said corrosive atmosphere environment.

23. A monitoring device according to claim 9 wherein
said electrical connection means comprises a coaxial cable
comprising a grounded sheath conductor portion
concentrically émbracing said wire portion, said
electrically conductive plastic sensing elements being
individually connected to said wire portion and to the
grounded sheath conductor portion respectively, and both of
said wire portion and said sheath conductor portion being in '
hermetically sealed relation with respect to said conductive

plastic sensing element.

24. A monitoring device according to claim 17 wherein
said electrical insulator is formed of plastic and is molded
integrally and in one piece with and between said conductive
plastic sensing elements to maintain said sensing elements
in spaced and insulated relation with each other.



28 ' | vice according to claim9 wherein said confining neans
conp m@m&uliﬁ H'ﬂbox and adj oi ning protective ducts, the junction box
havi swcdlsl y=1'nsul ative wall portions and an open interior defining

the target zone, the target nedia conprising | eakage liquid collected in
said junction box, said conductive plggtic sensing el enent being disposed
adj acent the box wall to produce a sensing field wwthin the target zone of
t he junction box. -49- 29 A nonitoring device according to claiml
wherein said confining nmeans conprises a val ve housi ng having an open
‘interior portips, deAi RbAYtERALRY (diRle ZUtbr&Eitdg! t6\r B ifesld avied @i Si ng

| eakage quﬁ%d fol ecteg in the target zone, sal d conductiyve plastic

sensi ng eTehRneLBEFRYCAT sERRRC kA MeanR FIMRE1ES & SR IhI SRR R usi ng
and sensi@gmphisingkaggrounded sheagdt cadivctdreparesemt. 30. A nonitoring

devi ce acgcor di [ | ' L} al so conprises a
val vi ng d‘lga%%%xggﬁ]ig?ﬁ!é?c%%’g%%%&gﬂ%eggér‘]gs%@n%&g‘l ?ﬁ%@ conprising a
ret ai ni ngeleagricailyi agnductive maaiic senming| ekenents neeingl. A

moni tor i Ngn@eYi §8a88GOEBhAECEEa i dl R ANtkS PE- €A1 DhATSHERNS coNpri si ng
a val ve hou5|ngagaV|ng an open interior, portion defining said target zone,

the targe¥raRRAed csheALR RENAVGKRN PO tRIY FeFRECHEVEEY t ve pl astic sensing
el enent being di sposed within the valve housing in close proximty with the
target zone to_be engaged,by.the,target_nedia. whe resent, . said second
conguctive senggng g?@%BﬁFO%éP%dd%N% sﬁﬁF?ﬁ?%ﬁ% ?ﬂgcﬁﬁbgiﬁﬁ,a %ds%ﬂfd
confi ni ngcondustaveopdaspitcsseans bng et batents| og theutipi pgrbiant beingl |
separati ngofaLfe3960B8 GRAJYR! LXE SFISLNW16ho0EEh bERBL! MenaRERE! ZONe. DU

permtting existence Of a sensing | . .
electrical insulator also being concentric of the conductive

plastic sensing elements.

27 A monitoring device according to claim 1 wherein
said confining means comprises a junction box and adjoining
ducts connected thereto, said junction box comprising
electrically insulating wall portions and an open interior
defining said target zone, the target media comprising
leakage liquid collected in the junction box, and said
conductive plastic sensing element being disposed adjaceht
the junction box wall portion to sense the existence of the
target media therein.

28 A monitoring device according to claim 9 wherein
said confining means comprises a junction box and adjoining
protective ducts, the junction box having electrically
insulative wall portions and an open interior defining the
tafget zone, the target media comprising leakage liquid
collected in said junction box, said conductive plastic
'sensing element being disposed adjacent the box wall to
produce a sensing field within the target zone of the
junction box.



bet ween sai d conductive.sensing el ements for detecting the presence of the
targ i [ £ sent. 32. A nonitoring device according to claim9
vvhertn*llmm,ﬂ“ﬂ:m Imﬁg means conprises a val ve housi ng havi gg' an open
i nteri‘or “porti'on *coffprising said target zone, the target nedia conprising
| eakage |iquid, both of said conductiye sensing el enents bei ng di sposed
within the valve housing to sense the presence of such | eakage |iquid when
present. _50- 33. Anonitoring device according to claim 32 wherein an
electrically insulating plastic spacer is formed integrally of and in one
piece with an et weemdmitbrdeRddeliive Bediridingens A AlENERbRre@nMi Nt ain
said condu%%ive S nsz? el enents in spaced relakion Mﬁtqleach ot her, the
target nedh s‘iﬂi’?ﬁ’r'ﬁd‘ Reanss GOMPEA§eSp Ac ¥R WNFe RINSINSh P3G 9 ARge t he
gur_rent iopagi'ﬁnsa@dmgpoa&ﬁa’mnt@f&mdnghsadidr dargeteaone 34aid rmamigetr i ng
evice accoydin £l al I g, i (N | ses a val ve
housi ng %/(#nag %\I&%Oﬁ)leénﬁl{ﬂ%%ﬁg&p?rlt u(?% g;é’ [ %%%‘?%e%e‘% or?e and al so
havi ng sa@aehecoesid peendudtsivg plasitd o segsing: @ ensprieing dispesed | i quid
Spanni ng i HRNGHE H VPl AS 1A £ s38RF VAA v @B Y ihPfard SsdrimPrtheon of the

probe neans en f_r esent. 35. A nmpnitori ng' devi ce according to claim?9

wher ei n skakagmil W fearget agdias #hen S with an operating

appar at us novabl e between two positions, the housing having an open

interior defining the target, zong, .said tar di a_g£onmprisi .solid
article of conaﬁtti em?ﬂ”ag‘?li'%nq vs‘tca?ntaqcc?‘tqﬁé‘%le "er?g?’gﬁ)iing; 'e“%xegc%s of

corr osi vesaidrosphti ning imeansrers e ebnporises a wa Y ind ed baphreadmg thepar at us -
to move té@%&%&éfvgeﬁf§§€iéV£bﬁ§¥ﬂé'é%Ehent comprising a retaining

ring retaining the diaphragm in the valve housing.

31. A monitoring device according to claim 6 and said
confining means comprising a valve housing having an open
interior portion defining said target zone, the target media
comprising leakage liquid, the conductive plastic sensing
element being disposed within the valve housing in close
proximity with the target zone to be engaged by tlie target
media when present, said second conductive sensing element
being disposed within the housing, and said confining means
also comprising an electrically insulating plastic wall
separating said second conductive sensing element from the
target zone, but permitﬁing existence of a sensing field
between said conductive sensing elements for detecting the
presence of the target media when present.

32. A monitoring device according to claim 9 wherein
said confining means comprises a valve housing having an
open interior portion comprising said target zone, the
target media comprising leakage liquid, both of said
conductive sensing elements being disposed within the valve
housing to sense the presence of such leakage liquid when
present.



36. A nonitoring device -according to claim35 wherei.n said operating _
appammmluﬂmuihﬁm val ve elenment with a valve stemto which said target
medi o nove with the valve stemas the valve elenent is

oper ating. - 51 - 37. A nonitoring device according to claim 1l wherein
sai d confining nmeans conprises an elect®<ally insul ating sight tube having
an interior portion defining said target zone, said anbient nedia
conprising a liquid within in the target zone, said target nedia conprising
a solid articl% novable withjn the target zone, said condug%ive pl astic
sensi ng el ement”bei AgPaNibAENE AFEG PRI dN%E D el in hds sfhgeinibe and
produci ngar &e86tAUchLBY dihsuldiei P elstAd &padar A d0fbk@éd Ng devi ce _
according,to cIa5E19 ¥her in said cpnfiniqﬁbneagf ggggrises an electrically
i nsul at i ngP5PFRELLYLBL hADE i SNDPRAEIH T TL A TH AT LT H ng sai d tar get
zone, thecantuetbtiveeplastictdend brgedlemeres dipmisintaion asaidui d, said
target negj 1.S| o4 | cl.e Vv 1 thin t zone, and
a pair of géﬁﬁ‘gggﬁf’\éeggﬁggﬁc&sﬁ%%gg et egr%arﬁaegil g.:a%/l a%tg% tﬂgt%%%cﬁ or of the
si ght tubethed,dtbgotangeppuedia spanninddhe dngwlating spacenwhen t he
sensing fpebdeht! ot BRah§e0the 28irent?- irf) JBNH UYWL EReREC AR NT L O
claim1l erein the confining neans conprises a storage tank wth an

el ectri caFh¢ FAEGMALi RGaREL | and an open interior portion defining said
target zone, the target nedia conprising a liquid, said conductive plastic

sensi ng 11l d Pco ApRPiEgRTny ThEECE attSed il 45 S1ERR PO OURGEAE. | o
accor di ngsaddckanfiiddng means comprises a valve housing having an
open interior portion defining the target zone and also
having said access port therein, the target media comprising
leakage liquid spanning the conductive plastic sensing

elements of the tip portion of the probe means when present.

35. A monitoring device according to claim 9 wherein
said confining means comprises a housing with an operating
apparatus movable between two positions, the housing having
an open interior defining the target zone, said target media
comprising a solid article of conductive plastic'resistant
to the deteriorating effects of corrosive atmosphere
environment and connected with the operating apparatus'to
move therewith between two positions.

36, A monitoring device according to claim 35 wherein
said operating apparatus comprises a valve element with a
valve stem to which said target media is connected to move

with the valve stem as the valve element is operating.



wherm | INgElg -heans conprises a storage tank with a wall portion
andlmmmnﬂnmmw“ portion defining the target zene, said target nedia
compristng-aMigui d, said pair of conductive plastic sensing el enents being
di sposed adj acent said wall portion andlroducing a sensing field

t herebetween in the target zone. 41. A nonitoring device according to
claim40 wherein said wall portion conprises an electrically insulating
plastic wall portion, said,conductive plastic sensing elenents being

di sposed adj acent’sai & BEPLtEingoAeNicenaceerdingr tof clpémt Anwhandint t he

exterior ofshlia tongehingnReads. cOmpRRELS! hidelle¥teecatt9’ dhad1hRifgal M 40
wherein said.s asti.c coafling

hgrggg tﬁnk.co rlseg a,netal g@ll wthap

resistant t3'¥ &r BV APIng et REET 4081 PPRELEY, AL pang: ABifHERETEL

envi r onnent zend,t satideahbdientsmetidacdompribényankligaid ¢oBHIA! iMetAkastic
sensing ele bej dj S I partially wthin.the tatget zone
and produciggggége%gﬁ% _%?gﬁdggﬁgégbggaggngohbglﬁxﬁgn%t8P}ﬁ§ 85§F§Sefor
use, in assBevablenwiithinekber bargetazoneansaideabndgctiver pbastic

at nospher e gewnkhiagmBlemefA¥PHeshRY 0 | und in a
class of sugh nétgrialg ?ncPE%Pdiggﬁggégggaﬁgg%§? #o?ng%?%g?%%gggnd .
moni tori ng THE FigB&ntubgr apdnpragneing, gesensdng £iedd: dn thentargetss of
medi a i ncl ugone.l i quids and solid articles, the nonitoring device
conprising confining nmeans creating a target zone within said corrosive

at nosphere environment, said confining nmeans confining alternatively an
anbi ent nedi a an@8t.he At mogdtoringadevtibien asgotdiaggto taaém 9awHetrahiget

medi a havingagleeelied i ng feahkClbiibr d8ebMah 318cHr1dh19y' $AaRIGihg™ the
sight tube having an open interior portion defining said
target zone, the ambient media in the target zone compris-
ing a liquid, said target media comprising a solid
article movable within the target zone, and a pair of
conductive plastic sensing elements adjacent the exterior
of the sight tube and disposed opposite each other to

project a portion of the sensing field into the target
zone. '

39. A monitoring device according to claim 1 wherein
the confining means comprises a storage tank with an
electrically insulating wall and an open interior portion
defining said target zone, the target media comprising a
liquid, said conductive plastic sensing element being
disposed adjacent the tank wall and projecting the sensing
field into a portion of the target zone. |

40. A monitoring device according to claim 39
wherein the confining means comprises a storage tank with
a wall portion and an open interior portion defining the
target zone, said target media comprising a 1iduid, said
pair of conductive plastic sensing elements being disposed
adjacent said wall portion and producing a sensing field
therebetween in the target zone.



I sti | lent: media, a sensing elenent conposed of an electrically
condﬂillﬂ&ﬁﬂﬁl&tﬂmg terial and situated in close proximty with said

targe sing el ement also &ging located within said corrosive

at nosphere environnent and being resistant to deterioration under t he

I nfluence of the corrosive atnosphere in said environ- nent, circuit neans
conprising voltage supply and current sensing neans | ocated out of the
corrosive atnosphere environnment and renotely fromthe sensing el enent,
said circuit neans respondLn% t,0 a sensed change of .current and producing

an indication of ®*said , t xt endi ng

4dai dAcMARYEOTANG GeVice aac 5% ¢ LAddh 40
bet ween t hewhereing salidwaillapdradioh comprdlses amteddatiricalilyeans to
i nduce a sensinq fi.el d_in %pe ta& et zone _adj acent s 'dt§ensi l.ement,
said connectTBNIALANG SBAFHS MG ROEFLoR 1S Aol AR d cor-
rosi ve at nosensinge eliemembentbeiny idisposegageiianenti tsaich avaddn ionisirenent ,
and sai d w g Ft‘i‘nrgt et 181019 S UHE Yhni Wi A1 tHd %xtﬁ;’ﬁ de/ en@ans

resistant to said corrosive atnosphere environnent and 1 n hernetically
seal ed rel atfa¥i9ato 2anesensi ng el enent, whereby a change of current flow
t hrough sai d sensing el enent and said connection neans is produced by the

s sensed by sai dii r AuMOTHERT N, ASNEIR SCSFRLD (TR A A Gh oh -
cor r esponds wherdin adiel rtioraygeoftdnke corpreidestadinetal wdlle witlped nedi a.
plastic coating resistant to the deteriorating effects of
the corrosive atmosphere environment and to the liquids
stored in the tank, said conductive plastic sensing
elements being disposed at least partially within the
target zone and producing a sensing field therebetween.

43. A monitoring device for use, in association
with environmental means creating a corrosive atmosphere
environment comprising one or more gaseous materials
found in a class of such materials including acids and
bases, for detecting and monitoring the presence of a
movable target media selected from é class of media
including liquids and solid articles,

the monitoring device comprising confining means
creating a target zone within said corrosive atmosphere
environment, said confining means confining alternatively
an ambient media and the target media within said target
zone, said target media having electrical characteristics
that are distinguishable from the electrical character-
istics of said ambient media,

a sensing element composed of an electrically
conductive plastics material and situated in close
proximity with said target zone, said sensing element
also being located within said corrosive atmosphere
environment and being resistant to deterioration under
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the influence of the corrosive atmosphere in said environ-
ment, '

circuit means comprising voltage supply and current
sensing means located out of the corrosive atmosphere
environment and remotely from the sensing element, said
circuit means responding to a sensed change of current
and producing an indication of said change,

and electrical connection means extending between
the sensing element and said remotely located circuit
means to induce a sensing field in the target zone
adjacent said sensing element, said connection means
comprising a wire portion extending through said cor-
rosive atmosphere environment and into engagement with
the sensing element, and said wire portion being enclosed
within an outer pr@tective means resistant to said
corrosive atmosphere environment and in hermetically
sealed relation to the sensing element, whereby a change
of current flow through said sensing element and said
connection means is produced by the alternation of
ambient media with the target media in said target zone
and is sensed by said circuit means to produce such an
indication which corresponds to the alternation of the
ambient media with the target media.



