ANTENNA GASKET FOR PROCESS HOUSI NGS This application clains priority of
U.S. Patent Appln. Serial No. 12/079,314 filed March 26, 2008, the disclosure
of which is incorporated herein by reference. Background of the Invention The
use of RFID tags and other el ectronic devices particularly those
appl i cations associ at edANFENNA GASHET FOR PROCESS JHOUSINGS  ~imle, the use of
RFID tags permts the nonitoring of the production |ine and the novenent of

assets or conponents through the supgly chai n.
This application alms priority of U.S. Patent

Appln. Serial No. 12/079,314 filed March 26, 2008, the

disclosure of which is incorporated herein by reference.

Background of the Invention

The use of RFID tags and other electronic devices,
such as Bluetooth and Zigbee devices, has become
prevalent, especially in the management of assets,
particularly those applications associated with inventory
management. For example, the use of RFID tags permits the
monitoring of the production line and the movement of
assets or components through the supply chain.

To further illustrate this concept, a manufacturing
entity may adhere RFID tags to components as they enter
the production facility. These components are then
inserted into the production flow, forming sub-assemblies
in combination with other components, and finally
resulting in a finished product. The use of RFID tags
allows the personnel within the manufacturing entity to
track the movement of the specific component throughout
the manufacturing process. It also allows the entity to
be able to identify the specific components that comprise
any particular assembly or finished product.

In addition, the use of RFID tags has also been
advocated within the drug and pharmaceutical industries.
In February 2004, the United States Federal and Drug
Administration issued a report advocating the use of RFID
tags to label and monitor drugs. This is an attempt to
provide pedigree and to limit the infiltration of
counterfeit prescription drugs into the market and to

consumers..



To further illustrate this concept, a manufacturing entity may adhere RFID
tags to conponents as they enter the production facility. These conponents are
then inserted into the production flow, form ng sub-assenblies in conbination
wi th other components, and finally resulting in a finished product. The use of
RFID tags all ows $hecepetbennelinnrohintide, nBAUP ategsi Mg venthean twsed ack t he
novenment of the cif] o) t ugho t auf act uy i ess. It

al so all ows éﬁe en it%bﬁ%fﬁng%ﬁg t%a%ge%%iﬁ%DtEgegggg?fﬁgﬂ£o§%8ﬁgﬁ%s t hat
conpri se anyipéptheguler &ssepbbyens Eomishediprbduter products. addstion, the

use of RFID a en, advocat e i thin the d and. ph euti cal

i ndustri es. %%g%égrﬁa?i’;%bﬁc Jt%euelﬁlr:]i%[oeg)eg[ tg{gggeﬁeagr gggghdgbgﬁggggg

Adm ni strati ohei sssied afr epel¢ctacwoicat ilngpetllsé use otoRFlhbctags twitlbel and
nmonitor drugs..Jhis is _an _attenpt_to provide digree and_to limt_the
"Df11trati on 8 CHUN ofRert 5 aacti bt oRTar CBBLT i i naPRELCARES { o
consuners. SpecifStalkyt hehe ipdtaductiienlos¥d Dat agslhave haedngusad i n many
applications, ,such as tq _identjfy and provide information for process control
"n filter prBURCEEOTLE slapRdent et aF e, TRSIEA F5 LI HokkarY rEloe7,

di scl oses thesuseisted elfdatteaning | apgdsatusn chajguncds oresidontf i hé&tis ng
apparatus and replaceable fjlter assenplies. Specjfically,. the patent

G0l osos o FRPERISRERTHG Hhe claRPEontas| SUEFEFALC hAP%Y  bhaPARPHES remory and
an associ at edof iddwerd ngnappaicateusthdatachiasalr eadidt imBaANSoh £SP@ISi wiget 0 t he

| abel . The el ectronic |la ge IS aq%ﬁégqlto,count and store tge ac%ual operating
hours of therFBL?%%@%B?e Fitger .t FiHererPngPRPpAFAf usSi 89aB5pt et o al | ow
use or refusallef tbe birl kerfushased ahe hiisigeqgl -ddgwl narbeiiis Theapat ent al so
di scl oses that the el ectronic |abel can be_used to store identification

i nformation &bB&t CHELFEPI acEubl ePRFfRler. @150  dASGAPERE appldtat FBR by Baker

et al, publishedtidn2005 % 1U. SanPat&ntusAppl i §atdtyrPubbibaat k98aNoon

US2005/ 0205658, di sc|l oses a process equi pment _tracking system This system

i ncl udes t helBS8TBR R FRAYs Ghe E6RitaREePLR WP Trocess equi pment. The RFID
tag is described aspeapabl eyl isa@LibRY byatBdiRASt cONQ 1L askabl sheRVvenh”. These
trackabl e events are enunerated as cl eaning dates, and batch process dates.
The publ i cat #8R%al &5 di ScPosesFATFHEI DAPRAdER L Prat iFdGRédeabl eNPo a PC or

an internet, yshess/ e @I OXESS qegei BIBHt fahbabases eXdtipme Y stdatrbage contains
mul tiple trackabl e events and can suEpIy Information useful in determining "a

service |ifeS8ftehe FPdces3yTefit prBAtuBagedn the &dcuRiifat é@9datd™. The
application tBghudesidhe s ofprllies st YPguObmSYSt erne t Rpapvackhgt yi 9f process
equi pment, such as valves, punps, filters, and ultraviolet |anps. In
addition to REFEFtRR3, 26hEapeRIPhif t5-wnst s a% teritudendt RERCERBERronics in
the filteringyehementseds wellkaOthRhtRakelt aRRELLGAELL0Rs EhLediby Jornitz
et al and published in 2004 as U S. Patent Application Publication .
2904/0256328?36P§clq§5% &a&éhic@raﬁﬂ*ﬁeﬁﬁéésforThﬁnﬂﬂﬁﬁﬁlﬁ@tﬂﬁ@ iﬂ%%@ripy of
filtering ingtaklgldongn rrip rEAuErPYRLECALI QR AHEIEELRES bhe use g filters
contai ning an onboard nmenory chi p and comuni cations device, in conjunction
with a filteRhedSrAgStTheheiret er PERGITH @R ta ADMRDTS ngxafbSt ntegrity
tester. That appl hGahbose aksRediss! Ree8: A Selr Mk lRPSIhide Mged L insure
the integrity of the filtering elenents used in nulti-round hou3|ngs. These
steps i ncl udevugpdy yingorhet hemoryeBrbnent detewerning tTe sypeiet ftifter that is
bei ng used, LS himtodata, «a0dphbse PHOIUStLONHE! §BSEnERLAed datav MOre and
more, other electronics such’as sensors, including pressure sensors,

t enper at ure $hasepplandttencénciadédntBensoesofhdvd saltspeheeh adeednt o

filtering el gnepts, tg Lt er,£xpa e iLictie these_ deyices.

Co- pendi ng U3 et X;%%Pi ok @ntS[%Fi cegﬁlﬁg’ﬂ'eNgé. %‘6’%’;7/ 3%40538,32%7/ 0243113
and 2007/ 024049ps al filesoyi Fondadditiriegnaleel atponi cs that can be added to
filtering elements to inprove system performance and availability.



However, despite the rapid increase in the ability and the desire to add
advanced electronics to filtering elenents, there renmain significant
drawbacks. For exanple, the issue of effectively communicating to an

el ectronic device within a stainless steel (or other netal) housing remains
probl ematic. In sone cases, comunication can only be effectuated by using an
al ternate housi ngnnatdeitaPnt hat REFPoR@I6 r EPRsBOE? &Rsht ©%i 8H55tD bAss t hrough

it (such as;plaghiClorr@r Y1edtUdAQUCi Ng @nsMedill veidgw & reridie howsi ng through
which wireless signals can pass. In other cases, wires are fed into the

housi ng to whélvaPhotBetorpbaeht spplicationmpkiled|bubfernhisidal #Y intrusive
met hod of c ni_cat . ith the gdevices wytdin a;hoHsi ngpassenbiyni s needed.
Summary of t%ﬁgul ﬁ&%rjftllggﬁw 1n T(ﬂgq pr%%l ens of tﬁe pri or pgr_t are mnimzed by
t he present Puhteénatbon it ch 2010856328, nmed heell @aRF appardatdsef of"Pr ovi di ng

W reless co igati a j 'y paver; Lo theintefior;et.a;HQusi ng
assenbl y. m&ﬂoﬁn oér)%% eg;ggrg?%%%@ antggtenlr?a igs mﬁ)ll ded wit rlli nealggsket

materi al, sucktadlstiomen, so as to be conpletely encapsul ated. This gasket is

used as a seal bejygen i o, sepacabl o BOLIiAN ofnd he,boushRg assesbly, such as

t he upper and | ower  hotsings. e gasket preferably iIncludes at |east one
support ar mcowhir¢hihgl dsnt heamtmwhnaemowar deb e mrgdl eogimupheake@s8Png, so as

to minimze jinterference f.romth | _heusipg. cert apperpodipents,
mul tiple supSSrESar id é:f’éljhlgg‘d.loﬁnag%gf Sr?ggkggbgé?ﬁgnéé, a“dipole antenna is
used to commsniscate awicksh sl extmoni csr oont aidednveghity t heshowsi A§atsuch as

integrated in filtering_ el enents Ln, furt mhodi yent s.qap,i nducti ve
coil is encé‘ﬁgﬁﬁﬁ?gﬁoflna?ﬁgwgalss %f’.sei\naalstgie:r %éft i%ﬁ:g%ap%urrenlgt;@i{-é1 %assgd t hr ough
this coil tansheateh changingyaghethe ffiigltdringi chlgmmttshemsd® @s8ed to

ol oment 5. - T Caor PO W PSR ed W PReCT nidr RereuttsiZhEL SFthe gasker.
or can be pesidorgnedemsyheseverihy nclides heusidilitercehpa Aselpodonment s,
T hoORL A € TP IR0 19 £87 T SRP UG Lo ELBh e LILL L I a2l ements within
More and more, other electronics such as sensors,
including pressure sensors, temperature sensors and
concentration sensors, have also been added to filtering
elements to further expand the capabilities of these
devices. Co-pending U.S. Patent Application Publication
Nos. 2007/0240578, 2007/0243113 and 2007/0240492 all
describe additional electronics that can be added to
filtering elements to improve system performance and
availability.
However, despite the rapid increase in the ability
and the desire to add advanced electronics to filtering
elements, there remain significant drawbacks. For
example, the issue of effectively communicating to an
electronic device within a stainless steel (or other
metal) housing remains problematic. In some cases,
communication can only be effectuated by wusing an

alternate housing material that allows wireless

transmissions to pass through it (such as plastic), or by



Brief Description of the Draw ngs Figure 1 shows a representative
stai nl ess steel housing that can be used with the present invention;

Figure 2 shows a first enbodi nent of the present invention; Figure 3
shows a side view of the enbodi ment of Figure 2; Figure 4 shows a second
enbodi mrent of the present invention; and Figure 5 sho third

enbodi ment SPLERGUGIRE eft SPAYEntHGFOYDI i ey TR %HFQ)O%#ﬁtﬁ%lg?gures
Figure 1 shQusefesOnyephdphatast ghsb Ssn Sbeedr healsd 01y wssedTbiye 1884 used in the
filtering otﬁgharnaceutipals and other fluids. In a traditional system the
housi ng asséRbPythDNTEs i it dient'é FE @B S paPPRO M IH Upper housing 110 and a

I ower housing 120. fHge | over; US| NahikAaal13yt YRhealbyvéi Xadthod pl gge, as it
contains the plunbing and el ectrical connections to the unit. Unfiltered
fluids ent eFORRBNLGHEiNhotsFhgtheoderkt eeyhwabnithl 2t PeAdY t 2338™RhY filtered
material s exit ,Lbgeyower housing 120 via an outlet conduit 140.

Traditionally, stainless steel is used to make these housings. However, other
metals can also be utilized. In another enbodi ment, plastic naterial can al so

be nolded to formthe housi RGARFYOBENtRe Invention

The problems of the prior art are minimized by the

present invention, which discloses a method and apparatus
for providing wireless communication and optionally power
to the interior of a housing assembly.

In one embodiment, an antenna is molded within a
gasket material, such as silicon, so as to be completely
encapsulated. This gasket is used as a seal between two
separable portion of the housing assembly, such as the
upper and lower housings. The gasket preferably includes
at least one support arm, which holds the antenna toward
the middle of the housing, so as to minimize interference
from the metal housing. In certain embodiments, multiple
support arms are used. In preferred embodiments, a dipole
antenna is used to communicate with electronics contained
within the housing, such as integrated 1in filtering
elements.

In further embodiments, an inductive coil is
encapsulated in the gasket. An alternating current is
paSséd through this coil to create a changing magnetic
field, which can then be used to create electrical power
in physically separate components, such as filtering
elements. This coil <can be located near the inner
circumference of the gasket, or <can be positioned
anywhere within the housing. In certain embodiments,
multiple loops are molded to correspond to multiple

filtering elements within the housing.



One or nore filter elenments may be installed in the | ower housing. After these
el enments are installed, the upper housing 110 is positioned atop the |ower
housi ng, and secured in place. Typically fasteners 150, such as netal clasps,
are used to hold the twa pREt h@Bsri QGRS YE the Drak@ngBSure a proper seal

bet ween the upper and | OWer nousi ngS, a gasket 160, such as an O-ring, is
typically utiliz&dgure nbstshaes 2 t HRBrgaskedt 1w istai§sshape8Slor annul ar.
This gasket h%%Qih% EARSLLUELEL [JaM.A il eReRAaLLOkE MRt aln; which Ts able to
w thstand the tenperatures attained within the housing. In addition, the
materi al nust al §ogbeesuf f pepent lay Blmsk | embedimant o offor MianPaRFSRRd fl ui d
tight seal. ,ln.a.prgterred enbodi ment, a silicone-based naterial is nolded
into the reqU|re5 shape. This gasket 160 is then placed between the upper 110
and | ower housi n§$gt26. 3 showFhias gadketViB®0 PF ovrhgeseBPrdPIBY: ufty to pass
signal s bet@g%g ghg,interior and exterior of the housing w thout conprom sing
the integrity of -t hé system I n one enbodi nent, shown in Figure 2, one
or nore el ectrica@ligooaddi tshq¢wot askkewend subleddgenitr exf the ®sEEEHTI nto t he
gasket 200'jIR% ggggetaggo is preferably produced using a doubl e nolding
process, so‘as {0 rnéufe that the conduits are conpl etely encapsul ated within
t he gasket materiFabur#gheésesbonsduiat stherdri pabedimenah @it eblid Pr@septeferably a
di pol e antenna. This antenna 210 is also nolded so as to be conpletely
encapsul at ed WiTHi'R"t he gasket material 200. In a certain embodi nent, the
antenna 210 is positioned to be at or near the center of the circle defined by

t he annul ar gasket, so a; Egegi LQL%e '{%&Hf rece et he stainless stee
housi ng. Wiile Figure E—%ﬁewe—%ﬁe—aﬂ#%ﬁﬁa—é¥gjﬁgFﬁ;ﬁ%-gEace by a single
support arm 220, rtiherenvent istioviss rot smventiivedl Fertaéxdmpbe, stkelsupport arm
220 may attach qn both its ends .tao the_ gasket 20 In g al n enhodi nent,

t he support 1550 tFAVEPRES aléﬁaneF%%gofjfhe gggketgﬁggﬁgﬁkpang?her

enbodi ment, phaihabentotassppant abrbe220flpteber abhy equaldadispaced, extend

fromthe annul ar gasket 200 to the center t he cifrcl. t her.eby .resenbl i ng
spokes. The ssyﬁﬁﬁa‘rt s lr?ﬁy P trgéto 45$ 8eal NELEDPY (L8

ed ¥rom’a“silicon- based materia
as is used firrtishe agasiple r20dusdhgnay obend thaowelr ploasting dapablTéaeof

wi t hstandi ng the tenperature inside the usi ssenbly. Typically, the
condui ts ar e ¥fedd® %?PtﬁéoléﬁbtEYchﬁngn&ﬁ%egupﬁﬁrfngﬁftda?eéﬁh t he

ant enna. The-@tdaahsSUROrp1 @i 28nar eléypi tedl yconhyctbatantoalthsupport s and
have no el ectrical function. , Fi%%%g 3 %Eomsla sidq%viem/oflgge

enbodi ment g ii-guPBtaltaredt GPpett s SER i ilisel RSkl H00'Y s Tocat ed

bet ween t he wipgignheusiing eklanthitthe Jowerd housiengdl At cAritbasnax2t0 ext ends
fromthe gasket 200 into the housigg. The ppositﬁ end ?6 t he gasket 200
ternminates priet A5ty "PHSANEohARCYHT FBEUEHACs CCBAREEL b7 Y230 can then be
attached to vari qusigextenhBalyCoBpONENdSs steel iAS Ul itanedikabaveset he antenna
210 and the conduit(s) are nolded into the gaskea na&griaL SO g; 0 protect

t hem from t HOEXREESnall WV EronfeRer TRE2SPpEENt 818Rd P&f YHd *&rFEct ritcal

condui t (S) exidihdrhe@sdialen?)0 Pradthe exdwrrien sigle afsbheehousideg assenbly.
The conduit(s) may termnate in a connector |ocated directly on or in the
gasket . Thi stedmfécitde REYSLRENCHRPMRAEF Wi th an external conponent, such as a
devi ce for nonit NGt ke dantarnnalr cardichicenmagf veha heusileg assemal y, via a
cable or wiring harness. Alternatively, the electrical, congiit(s) may exit the

gasket 200 aowekekowiinghe B CRBr &NFisFes GIEU 3t wiPEhataRbe ¥ser t ed

directly intgan ext &g ronpenepbsiThenspestbpc oyt pwegonidugimat,i on used is
an i npl enentation specific decision and may include the enbodi nents descri bed
above or anyawst hepcuered abRe PHE&Ss. TP iEidtNerf s Pent °0 t h&UE edr i cal

,Cong_u” teg%é}?éle%lia%pé,cgweﬁ&%,t$Qﬁ?&toeCLh%eQ%abarEﬁeHbth@g@@l&iﬁﬂt, as shown
in Figure 3. ‘



| noper ati on, anext er nal devi cehavi ng conmmuni cati on capability, and preferably
storage and conputing capabilities is connected to the gasket 200 (and
therefore the antenna) via a connection nmechani sm such as a cable and/or
connector. In a preferred enbodi nent, a dipole antenna is used within the
gasket, as shown in Figure 3. The external device transmts information and
queries to the FAtéPPBESOf PREPREUSFER 3§§§ﬁ5?yt9?auPﬁgraﬁPgnﬂgwgﬁcapsulated
within thepgaskels, | B &3kl ared,asfiiam, ad nder oating, f iemoyicibanlyhe housi ng
assenbly is retrieved fromfiltering elenents via the same antenna. The type
of i nfor matitéAipadsedNbEOREFARE /i 1P GRSERTL Hgohéﬁsir&&gé§ é‘ﬁﬁﬂy and the

device canhe vwani,edrin fRLYr egabREOF MBEG ON SUGNAS rueipar alcbR, Bressure,
manuf acturer | D nunber, hours of operation, the nunber of steril 'hzati on cycl es

per f or med, béogonpanibéet MatsHitted BetGheehs t RR1Beite" SRSt n5Si ng

assembly. TRiShbshrbs jdMsaided | hsiiat kB afodsh@glypen ofaddnfgermtion that
can be transmitted and is not intend to represent a conplete |ist. The

use of an dmeemsdesnabl agstomhini &gt iSoA IHELRBERY t A2kt erndP 88vit€e and any

devices witdy.y the housi ngy Theseqdeyiges mawiincl uge pr egswrerseasors,
tenperature sensors, concentration sensors, RFID tags, storage el enents having

comuni dat ieowodapabFl i i es.1isnaeobherd. naler i3 bnks | folopdséngevithes may

include a plyraliby scﬁca(?fel'!ncf’}ixpgls aERLr €%30Pli& @éndd | behcehiemrrlcamy have an
enbedded pressure sensor, a storgge el enent, capabl e of storing pressure

readi ngs, aie¢ copruniiftaod tapabildusingg f€Plnsnit the stored information to
t he external en%h&%gwgmﬁhﬁénggfgg i c8 I §ph¥PLGARLEY an, elagkronic menory

devi ce, such as a ash ROM or other Ssuitable device.

Al t er nat i velignatllse bedeecoeshenyi it@veé ofo astloeagereépeneft tasd heasioal y rel ay
real tinme inf.or [ : S ARl i @RS, Lheser GRMuUNi cation devi ces
may be enbé’&gzg%%ittn?gmgr??ﬁgﬁge errelnt, glzi:g% eschBed gﬁove. I n ot her
applications, the commuentcadirmmitdevslcevmaynbé&ighfexeéd tee¢ herh&@sieng. For

exanple, a plunaliLy of Leupesal g sensen) Ty he, afld xef 1a thehousing to
al I ow nmoni toring of "t hé 't er nal en’peratw)é at "various points wthin the
housi ng. moldEkie inwmimiec atd stie tpradtooc dlheuged kean 206 \iar iratk fardbdy parti cul ar

format is requjred by.the present i nti o ex Le, DBy be used.
Al ternativél ,duﬁle(éetu)éépﬁe,a fﬁjﬁgggo,m%ﬁlkg ?Fﬁg%ér n%%&g fg/lb/séﬁ are all
cont enpl at ethatAddid i anaddits oiteercanpleltedy protpoollstrdt wentwer &thed above are
al so possi bl e and w thi.n.the . scope of .the inventiaqn. . efits of
such a confddyili®at i %teaﬁlélldb\??%euss. ?%‘%/lf%usslgl?ﬁ@hr{eaq%ouls? nana-sgs}lgtﬁgl%% had to be
di sassenbl ed &,0 pnspecibliheacahididliconanfernire. cBhponemttsenmia h2h0i tis Thi s

A T [ L
be di sassemleedgabest maankenance2dG. r eguiar edertdier ebypbpddmenng ddwnt i ne.
antenna 210 is positioned to be at or near the center of
the circle defined by the annular gasket, so as to
minimize interference from the stainless steel housing.
While Figure 2 shows the antenna 210 held in place by a
single support arm 220, the invention is not so limited.
For example, the support arm 220 may attach on both its
ends to the gasket 200. In a certain embodiment, the
support arm 220 traverses a diameter of the gasket 200.
In another embodiment, a number of support arms 220,
preferably equally spaced, extend from the annular gasket

200 to the center of the circle, thereby resembling



The above description recites a gasket that exists between an upper and | ower
housing in a housing assenbly, but the invention is not so limted. For
exanpl e, a gasket of the type described can be introduced between any two
separabl e portions of the housing. For exanple, in certain enbodi nents, a
gasket exists between the top vent and . .the top vent pipe..ln this enbodi nent,
it is possi bPRO¥YS i nSRTt SPRBgﬁ’éSﬁéf“So&Zt "t eg%ntcoinﬁ\;gﬁ Fgﬁ t%to\%eean t hese two
separ abl e pogiipisn-AKed oealdrdali s Whi alseldwE ceeparealdaes kear tAams af housi ng
cone together can be used to.insert this a??lrgLet. .thgl,oértger m)rtehethe above
descri ption Pa%i €8s & i8R hoBirAG CofPRPRIRg Bhe 0 FE8°f Pt er's, which is
used to filtesmpediturdoneyede the inRdveAhyomsisembaly .| iThdiet iy, onthe t his
application. O her housings, such as ap autocl ave housing,. are al sg

cont enpl at ed oAt o%?%v%mlﬂ%ﬁg‘?‘?lgl’?stggege%tgt &fi 13 z%”?%e PRI %l enent s,
but is not used te asisml tyelbht&hindPdiee WHY s BUtOGavE 0 | afor mat i on
such as internal tenperature may be _inportant to npnitor eg\%er nal ly. The
present i nveRYPHFRPHOVIHES B G mdnSERPPHRS n2RRah? ¥ BY ST TH can
happen. Furt bhgreoig,. the type of device contained within the housing is not
limted. Wiile the above _description recites filtering elenments, the invention
al so applies to anyIWei de SHIFF af €16 rBReE CSnpbRentoeRLErREd ‘?/\‘ﬁet hin a
housi ng. For pex@®! &, dhsposablagpeawBongidss, isUchsa@s taastor 20eactd on bags,
installed in an autoclave housing, may al so be conmmunicated with via the
present i nveheFared Thedee8deslei pirRsidi 8er8sRE aptt®l Picomiifi ch?¥S%e 1i nk,
such as a di pglg; ANt £AMa. aiNBMER 1 of RGteRMENELER tReN@hskéfi ted 1Ny
comuni cati ons between the assenbly and the external environment. |n another
embodi nent, the ghskeings alse usEa°EHLProfnde &Lpoviere sAATET or2ie wit hin

t he housing @é?ﬁi@%&%s_prefe§§bﬂf neld kogyeethato shdushi onceaRebeomtilized to
provi de power to a device to which there is no physical connection. Typically,
a wire coil 230weamdthembrtherttaichednes, vanowh St temedt G POREPEAt is passed
through it. This alteroating.ourLeple proghces .acehangi ndomanet i cefd el d around
the coil. A secondary coil, physically separate and renmote fromthe first
coil, can theantheiuted 2veconlded thre Ehangeaferagaceiréati sid IFFack®into an

al ternating gyorent. oflhscetnreal eanothen Deyisedhdye hendibpgbing. el ement to
power its integrated electronics. Using this technique, the present invention
optional |y sappl Pésthadeéerteipaheronduithes)dessices, thauchp et mil o7l ter

el enments, within Sl I n ,me : ] igure 4,
one large i ngg%:t?%/ggf%g% %5%%5 ?(218%v%&géqgﬁoﬁsggﬁgg?hngbec?Pgégﬁ%{é&eﬁce of the
annul ar gaskety Aerelisetei dal xonpduin¢cterci tetased hdigaskey &nplaw atity of
times, with reat nu of._wi.ndi pgs .i_ndugi r etic field.
Thi s enbodi m@éﬁg (Sc%lre&ésn?ﬁas I gg\g%lg :Cgs}‘rgupﬂéﬁygn&ltléo}gt %eegn][gé%n’g(l5 ?ﬁ%:ﬂd %‘Ulgow W thin
t he housi ng assenbhy. cFhpsnémductiive bheop 530 ivey ber anonhtegied paet of
gasket 160, such_that the. et 16 e .its o] function, and has
sufficient wid ré%fagé?%%?% sru%l% a(? %%%%b’% i?\%%éﬁle};'hgﬁs? n% %ggﬁbl y SO as
to serve as the iwductd ve Haomes500. Ahteanottverelanboditiment , efhetihdakti ve | oop
500 is a smaller._concentric ci.rcle w thj h asket t hics e,..the wires
pass fromth(e:orel%le?ﬂ% en ireé{r%rt?en%le[ h%%%%#t%%@g%gkeat %%B [&5 tcﬁgesl?):(f)p. Current
is supplied moréheitespob00sbleef ertaldhy ocsina ban iexeetrdl dporerlgointe (not
shown). 11 ong embodlIPnt.onBogoNnechRl 3k, fXLebngh, o Lhe; haUst ng, assenbly,
is used to cBAn&t 0t he power source. Thri~al| ows rapi d connection and

di sconnecti onsedl t ¢ natn velmplewenestiay expdcffiom tdeeilscop S58ndwhingh are t hen

connect ed toigglgééenﬂﬁl %%BE iggnEQ tJ&%é%%@%% Sgggbg' or any other
suitable means. In another embodiment, the electrical
conduit terminates in a connector, located separate from

the gasket, as shown in Figure 3.



However, other enbodi nents are al so possible. For exanple, in a housing
assenbly having a plurality of filtering elenents, the gasket material can be
formed so as to create an inductive | oop near each filtering elenent, as shown
in Figure 5. In this enbodinent, three filtering elenents 410 are arranged

wi thin the housigg assgﬂgya)ti@,q. Coggequenxtle¥natihe gaskete 420nbsifgl ded so as
to have three corresponding |loops 430 in it, preferably spatially aligned with
the positi omemeniAatipht efP@P el Bhent S0 RESHFiTRPlHe FEGSPAG 4809 Each | oop
430 gener at Q:'_%m?ﬂ b pducting,ifiselids Wok chonsiekeegi vasl Byet hgaHrd esponding coils
in the associa eé filter and converted back into electrical power. This power
is then usedand dpergforehehd e tOMDs &R Bt FOPNEFEEANt MFCREsidBnt in the
filter elemgty a5 =SULALONf it iQnnakkews the fialt g rk@reantain nore
advanced circuitry and therefore Increases the amount of data and the richness
of its contembogimehabl @ trHe aatamal devizrd WhEREt ibee¥B6dF ents are
presented, the Laxgatian i ok se.|ifHd edycIbgainductioe loapsngan be pl aced
in any location wthin the housing. Furthernore, the nunmber of |oops is not
linmited, norinformh&ienamydr esteyicds oho ofthehd ndiezéerofok heBe he¥FEIIFor

exanpl e, Oneasls%gr'%?yl Q9R MRy, he ymlded J ka8 Be a3 8hinOkn@NgaQlkeRDr € smal | er

| oops may be used. “The | oops nmay be part of the annul ar seal, or nmay be an
addi ti onal portad eirmadded fspbéphi cahfgriiayiqrhifsrquugdddn Eivet hevserd, the | oops
need not be the me size.,.The_l o y e L ndi as are
required to &rel gyt he’ dgagitrrég‘qe?eIp%':.<ma fﬂ%rg%l 5?%2 ggr W%‘? Q?%e creation
of an inductiawe nregrenic flhel dyrequifr e fidmmagsenofaabedr hativagnctiheent in a

| oop. This current _source is,provide i de ' ephl y. As was
descri bed vm]trﬁerrégﬁec%%t%h? hrelgléﬁ%%%ngsggﬁﬁie tﬁgﬁsﬂlt%hg%c}g%\%? %%ﬁnggti on to the
gasket may berdedonnect oratdweat ediroiodraé ioot sisdehof atshe tgawleatatuslet er nati vel y,
one or nore wires may exit_the gasket and be .c ect i y a power
source. |n JHE 8BS W@ﬁ??agpgf)gﬁ g’? %%I{\)lfeerb’i shoﬁgéd,of%p%nﬁagﬁto%lﬁettglgsi tive and
negati ve condutie@r sofir eteepaiatedoho dwrlmsa peopornsd destri bechabdee, the

specific configuration of the power, condui_t tsi.de of t g assenbly
is inpl errenttarﬁ%r?ﬁ‘l 58& egween l%?leTﬁiéaVﬁscg gfl%s%ce zilog‘lass et higﬁ gr%gyndsers to
upgr ade t he mapabilliisti essof jubei r arqui phesnt reciononicdal Ithe Thepgserfof a

traditional stainless steel housing . assenb eed .onlLy use.th asket of the
present invert 'OEH‘aitﬁOBOEiF’ﬁﬁctciaE)‘n R ttﬁra?ﬁﬁ‘rlu?l | €8¢ A§ 8 %rré%‘[tgnt%osclrgeal i ze the

benefits of ddprsecambaddedpetestrosnics. There is no need to retrofit or

repl ace the existing housing assenbl whi.ch is typically ver nsi ve.

The present inverdtfol3al & n?%i?ﬁlﬁ%%ry%l?ﬁzib esan%m%‘\npurnllr?ﬁtéroguno?tg?r%%near t he
housi ng assefHY | &ste A ldexeridedand hengasket cany whatenon@eorhamrismgconnect or s,
t hrough whi ch data_comruni catign ﬁng power are passed. Tt'%us aasciunr%l e set of
wires or cabi&Ss sIRbHreLtBAY t SPEHEGadRECSLES p&F5rhal | FBIP T Yéqui r ed
functions. REARSSNOr esondedthiess dmnst aacas WhenrRFIDI S tAgegssartptageopen t he
housi ng assenbly, the disassenlePof t he unit uite sigBIe. The cabl e can

IS
be di sconnect IS m RHE hskeT™ h‘éa'ﬁ’pﬁércﬁBﬁ%Jng & b8 FentVEd S and t he
gasket can then dienzengyedhder geirscé® naed ifman uael ta ppbeukatnegses; thereby

furthering sfirrpli_fyi ng the use of this new askei.
unctions.” For example, a filteér element may have an
embedded pressure sensor, a storage element, capable of
storing pressure readings, and communication capability
to transmit the stored information to the external
environment. The storage device is typically an

electronic memory device, such as a RAM, DRAM, EPROM,

Flash ROM, or other suitable device. Alternatively, the



What .is claimed. is: 1. A gasket, conprising a. a ring-shaped elastic
materi al adapted to forma seal between two separable portions of a housing
assenbly; ban antenna, encapsul at ed in said elastic material, Located within

e o0 o elined B ST NG o opeg BRBRL, N MLl | pleggly [ om
el ectricall yeaﬂ)ﬂﬂt&@timgo]sﬁltdi.dint enna to the exterior of said housing assenbly.
The apparatus of cla el pBPIElD; SRl Y ehast! CIREH Al GMPaLIES.2 S!! i ca

may be embedded into a filter element, as described

above. In other applications, the communication device

may be affixed to the housing. For example, a plurality

of temperature sensor may be affixed to the housing to

allow monitoring of the internal temperature at various

points within the housing.

The communication protocol used can be varied and no
particular format is required by the present invention.
For example, RFID may be used. Alternatively, Bluetooth®,
Zipbee®, WiFi® (including g02.1la/b/qg), are all
contemplated. Additionally, other wireless protocols not
enumerated above are also possible and within the scope
of the‘invention.

The benefits of such a configuration are obvious.
Previously, the housing assembly had to be disassembled
to inspect the condition of the components within it.
This disassembly was time consuming, and resulting in
decreased efficiency. By being able to communicate within
the assembly in situ, the assembly need only be
disassembled when maintenance 1is required, thereby
reducing downtime.

The above description recites a gasket that exists
between an upper and lower housing in a housing assembly,
but the invention is not so limited. For example, a
gasket of the type described can be introduced between
any two separable portions of the housing. For example,
in certain embodiments, a gasket exists between the top
vent and the top vent pipe. In this embodiment, it is
possible to insert the gasket of the present invention

between these two separable portions. Any location in



The apparatus of claim2, wherein said antenna is positioned at the center of
said ring. The apparatus of claiml, conprising a plurality of support arns
extending inwardly fromsaid ring. The apparatus of. claim 1, wherein said
support arn1conprises a silicone-based material, The apparatus of claiml1,

wherein said support arn rises,a the Iastl aratus of claim
1, wherein §§P§hCGN8uP?pP§aEﬂgeaaéal??ﬁ ?éigaﬂﬁ%ﬁﬂic%ﬂ%n ﬁgg pparéat us of
claim1l, furddelsceoRBrissdgt atgDONRLd ¥t .connecteci to said conduit on said

exterior of said housing assenbly, The apparatus of claiml rein said
ant enna conprlseguatBFEBPﬁeanFBﬁnébOVTOdeﬂcﬁéPEbﬂnoFeSBF%fn?ngﬂﬁﬁF6rnation

fromw thinhqug RGnassaIRLY chavioRgmakel €astetwp &RPBRADLeupest ians,

Conpr|5|ng filter media. However, the invention 1s not limited to
only this application. Other housings, such as an
autoclave housing, are also contemplated. An autoclave
housing is used to sterilize the filter elements, but is
not used to actually filter media. Within the autoclave,
information such as internal temperature may be important
to monitor externally. The present invention provides the
communication mechanism by which that can happen.
Furthermore, the type of device contained within the
housing is not limited. While the above description
recites filtering elements, the invention also applies to
any device with an electronic component contained within
a housing. For example, disposable components, such as
tubes or reaction Dbags, installed in an autoclave
housing, may also be communicated with via the present
invention.

The above description discloses a purely
communicative link, such as a dipole antenna. However,
the invention is not limited to only communications
between the assembly and the external environment. In
another embodiment, the gasket is also used to provide a
power source for use within the housing assembly.

It is well known that induction can be utilized to
provide power to a device to which there is no physical
connection. Typically, a wire coil is wound a number of
times, and an alternating current is passed through it.
This alternating current produces a changing magnetic
field around the <coil. A secondary coil, physically
separate and remote from the first coil, can then be used

to convert this changing magnetic field back into an

10



a. providing a gasket between said portions so that a portion of said gasket
forms a seal between said separable portions; b, enbedding an el ectrical
conduit in said gasket; c. providing an antenna within the regi on defined by
sai d housi ng assenbly connected to the exterior of said housing assenbly
via said conduit; d' oroviding a device external to said hou5|gg aBawng

n

connunlcatl@ﬁt@éﬁééﬁﬁgegurE?ntcoﬁ%b%t??ﬁf%ﬂ% Fade el 6 §5°4 Pt so that

sai d devi ce 13 telr@ahr i LidnerRONBECRAle0 sad diabkghated and dotwonekess!y
transmtting information fromw thin said housing assenbly tao sai ant enna,

thereby al | S\iiRg sERtP | hE6PRAEPBN (i eheP R Ve dD BT 5P d@@ﬁ@&a I, The
net hod of cl@igmiQs fiaidher veonpiies Ngo ataeC QR 1dRY], CasudH hag sakdthousi ng

assenbly havinn w rel ess conmuni cati on capabilities.

filter elements, within the housing assembly. In one
embodiment, shown in Figure 4, one large inductive loop
500 is provided along the inner circumference of the
annular gasket. An electrical conduit encircles the
gasket a plurality of times, with a greater number of
windings inducing a  greater magnetic field. This
embodiment provides the least disruption to the normal
fluid flow within the housing assembly. This inductive
loop 500 may be an integral part of gasket 160, such that
the gasket 160 serves its traditional function, and has
sufficient width so as to protrude far enough into the
housing assembly so as to serve as the inductive loop
500. In another embodiment, the inductive loop 500 is a
smaller concentric circle within the gasket. 1In this
case, the wires pass from the external environment
through the gasket 160 to the loop. Current is supplied
to the loop 500, preferably via an external power source
(not shown). In one embodiment, a connector 510, external
to the housing assembly, is used to connect to the power
source. This allows rapid connection and disconnection.
Alternatively, wires may exit from the loop 50, which are
then connected to an external cable or to the power
supply.

However, other embodiments are also possible. For
example, in a housing assembly having a plurality of
filtering elements, the gasket material can be formed so
as to create an inductive loop near each filtering
element, as shown in Figure 5. In this embodiment, three
filtering elements 410 are arranged within the housing

assembly 400. Consequently, the gasket 420 is molded so

11



The nethod of claim 10, wherein said information is selected fromthe group
consisting of teneerature, pressure, manufacturer |D nunber, hours of
oteration, and the nunber of sterilization cycles perforned. 13. The nethod of
claim 11, wherein said second device is selected fromthe group consisting of
pressure sefSor £0 t EMIET at U P S enSOF5S SRUMLES r kaaR? sehdbr sinRFED t ags,

storage el engltes BBy NG L@MIUALCAL 1 QfhLAPADIY | s g dfiidnisero £l egent s:  14.
The net hod g‘% cl ai m% p% wher ei Ir'\{ thechshecondp%ev:dclg i's aftfl xed 10 g filter

el enent, Llf_.llTﬁélﬁet RéEMBRtE| ALfh vithjynefbpnhenstngeédBhd Haghcéopr® affi xed,
to said hougi:Rg AsseIRls 46 1AqELhod of chgsuringnt he S}_Sééi\%&‘t n%” of a

filter element wthin an autoclave, conprising: a. providing a tenperature
sensor Wit hithesafdr s et diveg l@OlQISodel fdiea gasketabed welen teaparabl e portions

of said aut %%'n@\égaeéobtagﬁt 152hd 9a5ket i”?&wé‘r?e? i e é@@? s$ai dnggparable
gasket;

portions; c,enbedding an e [ectrical con In sai
used to operate the electronics and other «circuitry

resident in the filter element.

Such a configuration allows the filters to contain
more advanced circuitry and therefore increases the
amount of data and the richness of its content available
to the external device. While two embodiments are
presented, the invention is not so limited. The inductive
loops can be placed in any location within the housing.
Furthermore, the number of loops is not limited, nor is
there any restriction on the sizes of these loops. For
example, one large loop may be molded intc the gasket, or
one or more smaller loops may be used. The loops may be
part of the annular seal, or may be an additional portion
added specifically for this purpose. Furthermore, the
loops need not be the same size. The loops may also have
as many windings as are required to create the desired
field.

As explained earlier, the creation of an inductive
magnetic field requires the use of alternating current in
a loop. This current source is provided outside of the
housing assembly. As was described with respect to the
antenna connections, the power connection to the gasket
may be a connector located on the outside of the gasket.
Alternatively, one or more wires may exit the gasket and
be connected directly to a power source. In one
embodiment, a coaxial cable is used, in which the
positive and negative conductors are separated to form a

loop. As described above, the specific configuration of

12



d. providing an. antenna within said autoclave connected to the exterior of

said autoclave via said conduit; e. providing a device external to said

aut ocl ave, having communi cation capacities; f, connecting said device to said

conduit so that said device is electricity connected to said antenna; and g.

transmtting tespefaieir ecomdwi et bansideomoFai thd enpesahyr eassemsgdly tos sai d

antenna, thereby. allowi nhg- the tenperature within said autoclave to be

noni t ored by éﬁgae‘a@eﬁﬁ‘?:%i.gorhrf’pa dt'us to provide power to one or nore dvices

w thin a housing assenbiy daviuweh ad Jeasit talosepasabketponpypase clioarpri si ng:

aa ppwer source t enerate_an alternating current;” Pla fjgglsa -shal _.elastic
sRallE: §hE e

0,
mat eri al adapFéBa]PngfBJr‘?ﬁ L5 G et SEEPTEAT SFEPER fer°bf coils

equal to the aunberiefofdeyi eesinlosat etedl t Hbils 5@j das o BNthe€athosDy |
encircling one of said one or pore devices, a.daJat ed to receive saj

d
al ternating clfferft’SsPadto Gendr&t LGRS nd iREgHen ¢t i EPRIVRGEHIR

with smart filtering elements to realize the benefits of
these embedded electronics. There is no need to retrofit
or replace the existing housing assembly, which 1is
typically very expensive.

The present invention also minimizes clutter and
wiring around and near the housing assemblies. As
described, the gasket may have one or more connectors,
through which data communication and power are passed.
Thus, a single set of wires or cables is connected to the
gasket to perform all of the required functions.
Furthermore, in those instances when it 1s necessary to
open the housing assembly, the disassembly of the unit is
quite simple. The cable can be disconnected from the
gasket, the upper housing can be removed, and the gasket
can then be removed. There 1is no need for multiple
harnesses, thereby furthering simplifying the use of this

new gasket.

13



v, )<?&ctrial Ng. s4l14. .pow r soure Th.5f.:slitt 17, tilf4ore saAd one
ciektitds col:ptise, LAf:LI t:r at. ionsyst8% a, a housing assenbly,.-,;
adviftgtwn, S apax4ibi C) t.l1lcrLs 5. en.adap:tocii to tom a, seal between
two separable p:>.ttions

What is claimed is:

1. A gasket, comprising

a. a ring-shaped elastic material adapted to form a
seal between two separable portions of a housing
assembly;

b.an antenna, encapsulated in said elastic material,
located within the region defined by said ring;

c. a support arm, extending inwardly from said ring,
to hold said antenna; and

d. a conduit, molded in said gasket, electrically
connecting said antenna to the exterior of said
housing assembly.

2. The apparatus of claim 1, wherein said elastic
material comprises a silicone-based material.

3. The apparatus of claim 2, wherein said antenna 1is
positioned at the center of said ring.

4. The apparatus of claim 1, comprising a plurality of
support arms extending inwardly from said ring.

5. The apparatus of claim 1, wherein said support arm
comprises a silicone-based material.

6. The apparatus of claim 1, wherein said support arm
comprises a thermal plastic.

7. The apparatus of claim 1, wherein said conduit 1is
embedded in said support arm.

8. The apparatus of claim 1, further comprising a
connector connected to said condult on said exterior
of said housing assembly.

9. The apparatus of claim 1, wherein said antenna

comprises a dipole antenna.
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cenapi,:di.qted located wi. thin the region de fined by said houing. as

senb.Ly 4.4;"';",.Pr;,cillit, nolded connecting :s.41:0lantenna tot he
sterlo:r of said )1005i. rc assenbly: i!.1.1teirisg fzed t9 said.1
tfli.n..g diorc,..ent.,: ads tad to wireless Iy coTinflicat.e. with said

an..t:nme, ZO H The6::Edale 19, wherein sa:Lci device
10. A method of obtaining information from within a

housing assembly having at least two separable
portions, comprising:

a. providing a gasket between said portions so that
a portion of said gasket forms a seal between
sald separable portions;

b. embedding an electrical conduit in said gasket;

c. providing an antenna within the region defined by
said housing assembly connected to the exterior
of said housing assembly via said conduit;

d. providing a device external to said housing,
having communication capacities;

e. connecting said device to said conduit so that
sald device is electricity connected to said
antenna; and

f. wirelessly transmitting information from within
said housing assembly to said antenna, thereby
allowing said information to be received by said
device.

11. The method of claim 10, further comprising a second
device within said housing assembly having wireless
communication capabilities.

12. The method of claim 10, wherein said information is
selected from the group consisting of temperature,
pressure, manufacturer ID number, hours of operation,
and the number of sterilization cycles performed.

13. The method of claim 11, wherein said second device is
selected from the group consisting of pressure sensors,
temperature sensors, concentration sensors, RFID tags,
storage elements having communication capabilities and
filter elements.

14. The method of claim 11, wherein the second device is

affixed to a filter element.

15



szcts.do[ 1

."nioi.e. apt.s.iaui...4iar.ion sensor , an storage |lene.nt.

15. The method of claim 11, wherein said second device is
affixed to said housing assembly.

16. A method of insuring the sterilization of a filter
element within an autoclave, comprising:

a. providing a temperature sensor within said
autoclave;

b. providing a gasket between separable portions of
sald autoclave, so that said gasket forms a seal
between said separable portions;

c. embedding an electrical conduit in said gasket;

d. providing an antenna within said autoclave
connected to the exterior of said autoclave via
said conduit;

e. providing a device external to said autoclave,
having communication capacities;

f. connecting said device to said conduit so that
said device 1is electricity connected to said
antenna; and

g. transmitting temperature i1nformation from said
temperature sensor to said antenna, thereby
allowing the temperature within said autoclave to
be monitored by said device.

17. An apparatus to provide power to one or more dvices
within a housing assembly having at least two
separable portions, comprising:

a.a power source to generate an alternating current;

b. a ring-shaped elastic material adapted to form a
seal between said portions;

c. a number of coils equal to the number of devices,
located within said ring and each coil encircling
one of said one or more devices, adapted to
receive said alternating <current so as to

generate a changing magnetic field;

16



18.

d. a conduit, molded in said elastic material,
electrically connecting said one or more coils to
said power source.

The apparatus of claim 17, where said one or more

devices comprise filtering elements.

19. A filtration system, comprising:

20.

a. a housing assembly, having at least two separable
portions;

b. an elastic material adapted to form a seal
between two separable portions of a housing
assembly;

c.an antenna, encapsulated in said elastic material,
located within the region defined by said housing
assembly;

d. a conduit, molded in said gasket, electrically
connecting said antenna to the exterior of said
housing assembly;

e. a filtering element; and

f.a device affixed to said filtering element,
adapted to wirelessly communicate with said
antenna.

The filtration system of claim 19, wherein said device
is selected from the group consisting of a temperature
sensor, a pressure sensor, a concentration sensor, an

RFID tag, and a storage element.
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