ANTENNA GASKET FOR PROCESS HOUSINGS  This application claims 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, particularly
those applications associated %E% ALY <RSP PSR BROERLE X OB iR use of RFID tags permits
the monitoring of the productiorr S or components through the supply

chain.

This application claims 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 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 personnill within the m nu{acturin%[erftDity to track the movement of&he specific
component throughout THE RfanbfSctdrint procaes tt Ao tfotvs the Ehtif) 18 be X8 to idieftify the
specific components tiFat}comprise eay igarticulanagsembly op finislkeed pfoduetnd dmaddition, the use of

RFID tags has alsosheen adyacaied within the.drug and,pharmagevtical indusiries.Jn Rebguary 2004, the

United States Federal and Drug Administration issued a report advocating the use of RFID tags to label
and monitor drud® q8hi$ isa® ftedfot to bPEVIBE petiidieR KMt thel iiftratbhesHcsifterfeit
prescription drugsniato theemadet angliteeonstirersiabe 5ince their istegusten drFIDvtags have been
used in many apPli(i%tions such as to identif)éa d provide infggnatirtzn I(%re process cqnirol in filter

n

products. U.S. Pate eSr,éJ;g,SSafIféasruae%ut% Dén DekkEr in T ,ediscl%)ses]fheaussséeo efectronic labels" in

conjunction with fiitedhd =pphtatus &he repkicenble diter Assemblies. Speificalie e patémt discloses a

filter having an elactianic jakel thabhas akead/wiite mgmaeryRnd,an assagiated filtesing apparatus that
has readout means responsive to the label. The electronic label is adapted to count and store the actual

operating hours BFRErEi&ECkalfie HiRF e BRAGHtHarali@ls addntedR3IRN usBSG Hefusal of the
filter, based on thisgpaktmesnumberhd he gasant atse distlosesdhattheadedtransc abebean be used to
store identificatign.information ut_ the replaceable filter. ent application ky:Baker et al,
published in 20(%10 as %&%&Eatae%%%pﬁi(ggfon%&%bliga?tgl:our% I{lo.olﬁ%gg(%r}é?%'%%?%is%ses a process
equipment trackihgrshatemb Thistdystem indlhted Hé esetT RFPRERSUA cbhjurasl$dthtSrocess

equipment. The REIBJag ixdescribed asLcapableafstaring at least one teackablesevears These
trackable events are enumerated as cleaningpdates andﬁr?tch process dates. The public%t(ieon also

discloses an RFID F§adef ikt 7¢ connettable’R S ?’1?3 or ﬁwterﬁét?%h%sl‘g e pr&@easts eqﬁlpment
database exists.é€lhis dataliase tebins oaultiplestrackalble events tardecan sapplyfinformiation useful in

determining "a sgg/&%f;tgfotlt;eaqggggs%ggupg%qrgé%%weog {he agcumulated data”. The application

includes the use of this type of system with a variety of process equipment, such as valves, pumps, filters,
and ultraviolet lamps. 2 BR 5@@ftioR B® RFIBAGE, the pbsdibifity xiststto imttide dhfst efidttronics in the
filtering elements as wvell.aAnother patentrapplications fijad by Josritz ebaband published 2004 as U.S.
Patent Applicatiop, Byblicatinn No, 200410256328, digcloses adgvice andmethod formenigring the
integrity of filtering installations.

system. This system includes the use of RFID tags in

conjunction with process equipment. The RFID tag 1is

described as capable of storing “at least one trackable

event”. These trackable events are enumerated as cleaning

dates, and batch process dates. The publication also

discloses an RFID reader that 1is connectable to a PC or

an internet, where a process equipment database exists.

This database contains multiple trackable events and can

supply information useful in determining “a service life

of the process equipment based on the accumulated data”.

The application includes the use of this type of system

with a wvariety of process equipment, such as valves,

pumps, filters, and ultraviolet lamps.



This publication describes the use of filters containing an onboard memory chip and communications
device, in conjunction with a filter housing. The filter housing acts as a monitoring and integrity tester.
That application also discloses a set of steps to be used to insure the integrity of the filtering elements
used in multi-round housings. These steps include querying the memory element to verify the type of filter

that is being used, its imit datq, ang it%gr%lfﬁiogg‘&@?s%ﬂ@t%osqurpi%@ﬂ mereQthepelectronics

such as sensors, inclucﬂng pressure sensors, temperature sensors and concentration sensors, have also

been added to fikerimgelemienes toTERREFERIGT the capSbiltits Tt THESe RV Eo-fehding U.S.
Patent Applicatia Rublicationd¥os 2007024057 8: 20034) 2481 13cans2 007103404 %2alkdescribe
additional electronics that can be added to filterjng elements, to improve system perfar ce and
availability. %ev%?,bééssﬁ?f%dthe Tapid ?néc%réaseai% theg.é |'Iityr21£e‘-1i negdes%%p%ele%cf% vanced
electronics to filtetirig elenents, tere r2ffdr Gigrfiiédnt didivirakkseFor axafple, the igdik of effectively

communicating to.3n electronic dq;{(ijqﬁ\e/gp%% stainless s{gleggeg other metal) houising-fgrgains
problematic. In some cases, communication can only be effectuated by using an alternate housing
material that allbR&5aitéRESFthsmissions to pass through it (such as plastic), or by introducing a small

window in the housingrifreughwhiciraireless signats caapasshkn othercases, wiféd gee fed into the

housing to the various.camponents. A maore reliable, minimally_intrusive method. qf,cgramunicating
with the deviceé:f/’vrlltﬁ?nlglhn siﬁélasggr%%?yré néeded. Summ ry 0611‘ the Invention ° %he problems of the

prior art are miriaZetby the prezdnniFvERtioniwhich discléses & mMEthdd and2pparatti€ ¥or providing
wireless commupigation and eptignally pRwes i theinterior of adayising assesdy.. That

application also discloses a set of steps to be used to
insure the integrity of the filtering elements used in
multi-round housings. These steps include querying the
memory element to verify the type of filter that is being
used, its limit data, and its production release data.

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



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. |n cegain-empodimants multinlesuppArt ares e siseg- lerrstesred.embadiments, a
dipole antenna is used to communicate with electronics contained within the hOUSir%:]%E sgch as integrated
inth

in filtering elemBht&1e5n AFERG EISEANRARS anliRdOSREF csifikSicapsdated Yasket. An
alternating currentis passetbihsaugh this cbd to srdatesa chapgingmmagnetic field, which can then be used
to create electrical poyer jp,physically;separate gampgnents. suigh asJiteing:glemgats. ghis coil can be
located near the inner circimference of the gasket, or can be positioned anywhere within the housing. In
certain embodigrTshaRipie bops e FitAdeFib E6Fesporitit muliplestiftding Ti6Mehis within the
housing. Brief Dgsgeptieg of the Drawings Figure 1 shows a representative stainless steel housing
that can be used with the present invention;  Figure 2 shows a first embodiment of the present
invention;  Figure 3 shows a side view of the embodiment of Figure 2; Figure 4 shows a second
embodiment of the present invention;Samgnary of the 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.



Figure 5 shows a third embodiment of the present invention. Detailed Description of the Figures

Figure 1 shows a conventional stainless steel housing assembly 100 used in the filtering of
pharmaceuticals and other fluids. In a traditional system, the housing assembly 100 is divided into two
parts; an upper housing 110 anBmailefidrdusipti26. dhe thwePlewdings] 20 is typically fixed in place,
as it contains the plumbing and glectrical connectons to.the unit. Jdnfiltgred flyids.enter dag lower housing
120 through an inlet conduit 130 and fitered materials exit the lower housing 120 via an outlet conduit
140.  Traditibeaifi reaiflexs st88| Bsesd Maks thdSe REGSHYE. HBWRVEL Bther metals can also be
utilized. In another embogiipentpplagtiswsatariak eas @lsersomnidact to darmtihe heusisgreomponents.
One or more filter elements may be installed in the lower housing. After these elements are installed, the
upper housing ﬂ’d%nﬁéﬁﬂdned atop the lower housing, and secured in place. Typically fasteners 150,
such as metal clasps, Bigused ® hslbthe two pddiensitbgiethed.  thro issdredd prsder Séal between the
upper and Iowegp§H§'glg§7 a gasket 160, such as an 0-ring, is typically utilized. In most cases, this gasket
160 is ring-shaped, or annular. This gasket 160 is constructed from a biocompatible material, which is
able to withstand the tE#f3&r&tufes %%&%d%iﬁﬁ?ﬁ@hoﬂ%ﬂ?&ﬁﬂ%ﬁiti%, 8 ki st also be
sufficiently elastig,wghas éa formman air and fluid tight seal. In a preferred embodiment, a silicone-based
material is molded intqthe required shape. This, gasket 160 isinenplaced befyeen e ypper 110 and
lower housings 120. This gaske? 3 provides an opportunity to pass signals between the interior and
exterior of the hows#wtwithout compromising the integrity of the system.

Detailed Description of the Figures

Figure 1 shows a conventional stainless steel
housing assembly 100 used in the filtering of
pharmaceuticals and other fluids. In a traditional
system, the housing assembly 100 is divided into two
parts; an upper housing 110 and a lower housing 120. The
lower housing 120 is typically fixed in place, as it
contains the plumbing and electrical connections to the
unit. Unfiltered fluids enter the lower housing 120
through an inlet conduit 130 and filtered materials exit
the lower 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 embodiment, plastic material can also be molded
to form the housing components.

One or more filter elements may be installed in the
lower housing. After these elements are installed, the
upper housing 110 is positioned atop the lower housing,
and secured in place. Typically fasteners 150, such as

metal clasps, are used to hold the two portions together.



In one embodiment, shown in Figure 2, one or more electrical conduits (not shown), such as wires, are
molded into the gasket 200. The gasket 200 is preferably produced using a double molding process, so
as to insure that the conduits are completely encapsulated within the gasket material. These conduits
terminate in an antenna 210, preferably a dipole antenna. This antenna 210 is also molded so as to be
completely encapsulated; withindhg ggskefJpatesial 20Q I certain aipbediment thewatenna 210 is
positioned to be at or near the center of the circle defined by the annular %[asket, Sp aslsro minimize
interference frBAPHE SEinIdss Be& Houldihy: WHIRPFi§Sre™ siows i ant&nid B16%etd in place by a
single supportari 2284thelnvention isast so lintites. Fos kramph) thes suppart ahmR20, may attach on
both its ends to the gasket 200. In, a certain odi t, S tr es a diameter of the
gasket 200. In“another gr%%rodimgﬁt%% n%sqé?gf St}gggrt g}ems%%qgk?ﬁugﬁﬁy e%\ﬁegﬁy sgaced, extend
from the annulaieaekee 20D 16 theadenkdedf the ke, thereBy YesehtbliMg tpolaR THE Support arms 220
may be constrygtgebirgm,a stlico-based materiah as istused forutiengaskatr?0@ darimayrhe a thermal
plastic capable of withstanding the temperature insid§ the, housing gfserg]RI:y. Tg/gicaalsly, the conduits are

embedded in tHeSeRGthSr2 SingReSugPbTCarhs to Eachthe AnteéniTa STHe Sthef SuSport arms 220 are
typically only miechanizal sapportamad Haveido elecintal figwtion. Ifigyre ®shéasredide view of the

embodiment of Figure,2.,as It aPREArs WHRILILUSS; Gasket 200 is locaiadietweendhe ppper housing
110 and the lower housing 120. Antenna 210 extends from the %asket 200 into the housing. The opposite

end of the gaske#ROBeErmithaRS préfbiablydn Hebnnkbtor £30.FHFE caHRsRor 220 ifthen be attached
to various exterpal cepRenents. and Asdnentiored ahgye 1the.antenna 210 and the conduit(s) are molded
into the gasket materjal so as to protect them from.the external environment, The oppasite end of the
electrical conduit(s) ér%tlssthegﬁ‘ass & 20}0 on thé %‘)’(%'edr?osr side ofotﬁg%%ﬁé?nlg;{ gsser%bl;% f?he conduit(s) may
terminate in a sbgnedior locawed dirédtly cmoemitre gasketAtHg Eonnadiortinay fverd bBImated with an
external compgaent, such 25,2 SeYCefor m@wimw?ﬂafti tegpak genditians.qf the housing assembly, via

[ i ca

a cable or wiring harness. Alternatively, the electrical conduit(s) may exit the gasket 200 as a set of one or
more wires or cables WhidhecafRAMSEABY diréBRy Thic-8n EXEME cOmpSREnt “Fhe"SPkific output
configuration useskis@aincimpleswerdatian speeific degigion )and maytinclade the emsbodiarents described

above or any giher suitable means. lnanatpes sybogiimeq, the elegyisal conduultlermingjes in a
connector, Iocatecfjseparate from the gasl%et, as shoyvn inFigure 3. Inoperation,anexternaldevicehaving
communicatioR eapapiey, apdnsreferalslyRicrafe htPorRp TS tapabilitiss i§ CorREtEd to the gasket

200 (and therefgee therantenyiahvia & copaectinmp machapisamsiilas acableiamnd/ar eprnector. In a

preferred embodiment, a dipole antenna is used Wé'[hln the %a%(et, as shown in Flaqju,frﬁrgﬂ;rhe external

device transmi¥é HIGIm ARG querdsSioths TEHGF B the TousingG assembly via thi

e antenna
encapsulated within tiwe gésketo lrya simifeidfashion nibéomeatiof firosn withianhe halldingigssembly is

retrieved from filtering glements,ya the sameantenna, 1the ixpe gf infpamatien gassedrhgiween the

interior of the housing assembly and the device can be varied in nature. Information such as temperature,
pressure, mantRSctFes s huiBée Fibtits of Yperatidn, the THhDER of TRARHAGR Ty cléd Berformed, etc,
can be transmijtegkhetavernahe deyiseianctheihausing asserablyndhis lishés jushane #lustration of the

type of informagion that cap be gapsmitied and ig,ot iniend o repygsgnla completedisty
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 use of an antenna enables communication between the external device and any devices within the
housing. These devices may include pressure sensors, temperature sensors, concentration sensors,
RFID tags, storage elements having communidation capabilities, and others. Additionally, these devices
may include a plurality of functions. For example, a filter element may have an embedded pressure

sensor, a storaggRigment, tapaklagistaringessure readingse ardsemndtieatiofireapadility to
transmit the stored_information tQ the external environment.. T stog;,g1 e devige is té/gbcall an electronic
r r

memory device, Sttho¥a RARC DEANIEPRCOM, EiashROM: O oftier stitable device. Alternatively, the
devices may havexpo $terage elbrmemt Andedars bhly relapabakime inforiatishandingon&@pplications,

these communicafipp devices.may, be emhagded into;a fiter slement, as figseted pbova,dn other

applications, the communication device may be affixed to the housing. For example, a plurality of
temperature ser@erAvEyBe affkeGE B RBUdiAg R8IV RHItoRAg Bf thiTAtTnal teRpEFature at
various points within the heslsiflg. thel hene@maiiniaaionopnetacos used can heneariezioard-no particular
format is required by. the present invention. For example, RFID_may.be used. Altf‘gl tg/e(l)\élBluetooth(r),
Zipbee(r), WiFi(rSE(F%%: u‘%%né’ 8855?1%@ ,aélrleca?cosn %dp%tsedéf&%dﬁ%\r’]eallﬁootﬁer W%ref'ess protocols not
enumerated abo¥erareialse possible and within the scope of the invention. The benefits of such a

configuration are obviopsRrevioyislyhg housing assemnly,hagirto bedisassribleghte inspect the
condition of the components within it, This disassembly was time consuming, and r%%é%lting in decreased

efficiency. By befig3bR t conftiunichte IBHA Tife 2928Mbn i8S the &3 ’gﬁ\tbly need oifly be
disassembled whesanaitte hancesisreqtived, tipgreby tedusinggdowhfimeand Tieeabdweelescription

recites a gasket fhal Sxiafs LEgwesn Allapes And INsdiouping, n g Doysing Assgibly-y the invention

is not so limited. For example, a gasket of the type described can be introduced between any two
separable portiohs®f tHtonedsifg. Foeanfedasidetairt Bfhbodimentdea gakkek ekistsictween the top

vent and the topuent pire.d9 thiserabagdiment. it is pessiietoinserddhe gasket obthe peegent invention
between these tvélgoseggrga?:lge%mggng't%g%llqoecgtigg i\r}arious external components.
As mentioned above, the antenna 210 and the
conduit (s) are molded into the gasket material so as to
protect them from the external environment. The opposite
end of the electrical conduit(s) exits the gasket 200 on
the exterior side of the housing assembly. The conduit(s)
may terminate in a connector located directly on or in
the gasket. This connector may then be mated with an
external component, such as a device for monitoring the
internal conditions of the housing assembly, via a cable
or wiring harness. Alternatively, the electrical
conduit (s) may exit the gasket 200 as a set of one or
more wires or cables, which can be inserted directly into
an external component. The specific output configuration
used is an implementation specific decision and may
include the embodiments described above 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.



which two separable portions of housing come together can be used to insert this gasket.

Furthermore, the above description recites a filter housing containing one or more filters, which is used to
filter media. However, the invention is 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 actukly filterpaedini Within themutockiee irférmatioA VRS inté@at mperature may

be important to moRiteextemnally. Th ngg_qrgi;r)vergm provides theiGpmmauBicagen meehanism by

which that can happen. Furthermore, the type of device contained within the hou%ln% is%){) limited. While
the above descABREN rédifes RtBAfG Lleni&rts, e iRFBARGT &0 BPplid %o AR d&viceWith an electronic
component contained wiibired siveising eFarreca@mple, disposableccomaponents msudheas: tubes or reaction
bags, installed in an autoclave hogg{i)rpé may, alsg be communicated with via the present inyention.

Theabovedescrlsﬁf:ondis%fose%apure_y communicative link, such as a dipole antenna. However, the
invention is not ¢imfiediifecartly comeipRieRions betRaer the sk @niblyf Bhd tHd ExtemaF&hvironment. In

another embodigments the, gaskgt isralgq usedsto pravide axpawaksouefoE dsesyiliiisiie Housing
assembly. It.is well known that induction can be utilized .to,é)rovide pgyerdﬁ.(‘)ea eovice to which there is

no physical conhBERSAFySRaIf S wiFEEoliSs whtind Ahuftber of imes, and an alternating current is
passed throughat skhis hitemniading lceirrentprothices eagianging dnagriaticfiekdhgrogad kRé coil. A

secondary coil, physically, separaje and sgmote from the frst £ilcan thembe Hsed sa.gonyert this

changing magnetic field back into an a_llternating current. This current can then be used by the filtering
element to powerRSTREYratbd ekRHBhRE Usihg Mis fchiidud! IheSHRRERERVErtidn &Bffonally supplies
inductive powerdanthe glevicesa suahas smsst fiter elemoents; wdthinptheskausirg assemblyeln one
embodiment, shown in Figure 4, gne large inductive loop 500 is proyjded along the inper gircumference of
the annular gas?(gtt. %\rn?gfgct?igaltgb%dgﬁ eﬁéllrlaesa%seea‘gs et %npﬁurg |t(§/ o] ﬁr‘ﬁles, with a greater number of
windings inducing eigatermagraetietfield. This ersddintent prshidesithe |E@StRSTRPHER to the normall

fluid flow within the bousing assembly« Thisindyctivedeer, 500may heran puearal part ofigasket 160,
such that the gasket 160 serves its traditional function, and has sufficient width so as to ptgotrude far

enough into the 8RSy REeribfSotas it s8Re S¥HE TndBERE BBE 800 I anoff! emBodiment, the
inductive loop 5004ds érsroalier canceatic ditote withictheagaskehdn thissase, the s@rdslyass from the

external environment thiqugh the gasket 160,1g the qoR. GUFeRLS SpPligd o thelgop 59, preferably

via an external power source (notsshgwn). In one embodiment, a connector 510, external to the housing
assembly, is usé# fo edARéentothe ot sbarcer TR alGHE rasd cofind@fonidHdaRcdthection.
Alternatively, wires, mayeexdt forvtsileep S0; y¢hich are then connected to an external cable or to the
power supply. However, other %mbodime{ns are alsokﬁossib(lz% F%%?’é%@i@ninbae@%lejéirqg assembly
having a plurality of filtrjéli’iﬁg 1é?eemé’nts,at"'ﬁe‘_‘(\lg%lsﬁrelf1 faterial cah be formed so as to create an inductive loop
near each filteringelemmenty ag showmin Eigund Sahythitearhbodimerithinecfiteringwiéments 410 are

arranged within fhg housing AssgmAly,A00, CoRsEaYaNLYs the 9asket 420 is maldedks@ ure

sensors, concentration sensors, REID tags, storage
elements having communication capabilities, and others.
Additionally, these devices may include a plurality of
functions. For example, a filter 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



as to have three corresponding loops 430 in it, preferably spatially aligned with the positions of the
filtering elements 410 within the housing 400. Each loop 430 generates an inductive field, which is
received by the corresponding coils in the associated filter and converted back into electrical power. This
power is then ugediteaperate theselectronics-and gthes ciguitry residentdn therfilter eleragnt.  Such a
configuration allows the filters to contain more advanced circuitry and therefore increases the amount of
data and the ridHiS50t5ts CorEReaFSRAble to the external device. While two embodiments are
presented, the invention isswtso kipjtédcihe inductivenkops camberplasdd. rnangéadatioh within the
housing. Furthgimpre, ihe augiher ol 1oops 5 not lipytec piords Lerkany eestriclnon g sizes of these

loops. For example, one large loop may be molded into the gasket, or one or more smaller loops may be
used. The loop3PexiEbe part SFtABTANRHR: $64L bPPiay Be'an SRATMHAGForbon adtfed Secifically for
this purpose. Fughensorg sthedeapsBeathaotthauthitmgame sizee thegaens may alsshavs as many
windings as are required to create the desired field. A ]gxglé'#ueg ea{_‘llgl-:-r, tge crgat'on of an inductive
- Ltemperatur enser ma e afrl . CO ousing to .
magnetic field rRGuireS e Gss o?altsernatlng &ientn & oop. This current source Is growded outside of
the housing asserhbly. Aswasdeéswribed withaespdacttnale &rfepRBOFRCiIdNSVEELSEWer connection

to the gasket may;be a ceppgetprigeated an Hig, 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 podiii¥e SRBTHEYLEFE LIRIBERTEEME sepafhtEdto Asin’a1d6s AL delGibed above,
the specific configutation at thespewer dconduitsroiitside bfthelwusing ssssembhyvisritiplementation

specifc.  The yse gf.such. agsiee llows sers dg upgrads s capapjiiesaiheissgupment

. or exa a) .
economically. The usér of a traditional sta?_ﬁless steel housing assembly need only use the gasket of the
present inventidri iPesfjunctishi fHA smalrt fikdHAg lemef i tolrbaliBed the benéfits of tifdsk embedded

electronics. Therg{sdignaed Lo reirefit ox mplags thesexstingheusing asgamblyc wiichisdypically very
expensive. The present invention also minimizes clutt%r and ngng .atptund %%d near the housing

assemblies. AsHEUEFHRECthe Rt MBS havd DnBBH TS cihiectors, thfoughwhichy data

f& cohhectors,
communication@hd-pewenaempassed. Thus, a single set of wires or cables is connected to the gasket to

perform all of the requjred fyngfiops. Eurthermare, inthose, insiancas;when.itis negessary o open the

housing assembly, the disassembly of the unit is quite simple. The cable can be disconnected from the

gasket, the uppBE BBLRINGYan B fenfietl Bghd 356 FaRkEr BRfth&s b® Feridvias S8 5E no need for
multiple harnessgs, theygby furthesing-sinaalifyieg therusenef thisnpengasket. 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



What is claimed is: 1. An apparatus for use with a housing assembly having at least two separable
portions, comprising a. A gasket comprising an elastic material adapted to form a seal between said
portions; b. An antenna located within the region defined by said housing assembly; and c. A conduit,
embedded In said gasket electrically connecting said antenna to the exterior of said housing assembly. 2.

The apparatus giglaim &, firthercomarising at least 0pe pporharme tnwhidysaidanteana Is attached.

3. The apparatus of claim 2, wherein said gasket Is rlng shaped and said antenna Is positioned at the
C@ﬂerofsmds@&lused to insert this gasket

Furthermore, the above description recites a filter
housing containing one or more filters, which is used to
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
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4. The apparatus of claim 1, further comprising a connector located external to said housing assembly to
which said conduit Is electrically connected. 5. The apparatus of claim 1, further comprising a circular coil,
located within said housing assembly, and a second conduit embedded In said gasket electrically
connecting said coil to the exterior of said housing assembly. 6. The apparatus of clam= 5, wherein said

cirpular coil a”daiaégﬁ?é’é%fj?r%%?@.m@ﬁk‘%'eéuh@% appAratHs of slans sq Whgraina portion of
said gasket extends inside said housing assembly, and said coil Is embedded In said Inner portion of said

gasket. 8. The dgpdrafid8r cRfMSWhefdin S8Houdihg adSdRBRALHHaSa 6 CIMSER at least one
filtering elementy ethsaichdail 13 poaitioned 14 tvihip saiskhausingvasseinlly spasdozhtircle said
fiIteringe'ements'upplies inductive power to the devices, such as smart
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, WiU1 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



9. The apparatus of claim 1, wherein said two separable portions comprise an upper and lower housing.
10 The apparatus of clam= 1, further comprising a device, located within said housing assembly, said
device adapted to communicate wirelessly with said antenna. 11. The apparatus of claim 10, wherein said
device further cggnprl§grs a,sensor. %nghe apparatus oé&lalm 10, Where|n43336d dei\rqce flq_[ther comprises

a filtering element. 13. The apparatus of claim 16, wherein said e?/loc%scompnses a storage element. 14,

A method of coRRéigitaling tosPaedeMithinla ferding Hdserhbly havmytdtdeast 8fo $dsarable portions,
comprising: a. RIpviding Agaskehbgiweem $aid pertionscs that @daeryon 0h saig gasketigsms a seal
between said separable portions; b. Embedding an electrical conduit In said gasket;

430 generates an inductive field, which is received by

the corresponding coils in the associated filter and

converted back into electrical power. This power is then

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



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 second device external to said housing, having
communication capacities; e. Connecting said second device to said conduit; and f. Transmitting
information from said second device through said antenna to said device within said housing. 15. The

method of claim 18 furtREFEEmFIRIY A Prodifisd Scir@diartdtsi WiRHT 819 h86SATASSermBly connected
to the exterior of saigh hemsingaassemblpata sisecond conduit embedded In said gasket; b. Energizing

said coil with an altematipg, cyrrent sp a5 (g create, a,changing, mednetic field within.sald hoysing
assembly; and
capabilities of their equipment economically. The user of
a traditional stainless steel housing assembly need only
use the gasket of the present invention in conjunction
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



c. Providing a second coil In said device within said housing adapted to convert said magnetic field Into
electrical power. 16. The method of clam 14, wherein said transmission utilizes a wireless protocol. 17.
The method of claim 16, wherein said wireless protocol comprises RFID. 18. The method of claim 16,
wherein said wireless protocol comprises Zhabeee. 19. The method of claim 16, wherein said wireless
protocol comprises BlueToothe. 20. The method of claim 16, wherein said wireless protocol comprises
Wrfre. 21. The method of claim 14, wherein said device comprises a wireless communication device. 22.
The method of claim 21, wherein said device comprises a storage element.

What is claimed is:

1. An apparatus for use with a housing assembly having
at least two separable portions, comprising

a. A gasket comprising an elastic material adapted
to form a seal between said portions;

b. An antenna located within the region defined by
said housing assembly; and

c. A conduit, embedded in said gasket electrically
connecting said antenna to the exterior of said
housing assembly.

2. The apparatus of claim 1, further comprising at
least one support arm to which said antenna is
attached.

3. The apparatus of claim 2, wherein said gasket is
ring-shaped and said antenna is positioned at the
center of said seal.

4. The apparatus of claim 1, further comprising a
connector located external to said housing assembly
to which said conduit is electrically connected.

5. The apparatus of claim 1, further comprising a
circular coil, located within said housing assembly,
and a second conduit embedded 1iIn said gasket
electrically connecting said coil to the exterior of
said housing assembly.

6. The apparatus of claim 5, wherein said circular coil
and said gasket form concentric circles.

7. The apparatus of claim 5, wherein a portion of said
gasket extends inside said housing assembly, and
said coil is embedded in said inner portion of said
gasket.

8. The apparatus of claim 5, wherein said housing
assembly is adapted to contain at Jleast one
filtering element, and said coil 1is positioned

14



23. The method of claim 21, wherein said device comprises a sensor. 24. The method of claim 21,
wherein said device comprises a filtering element. 25. The method of claim 14, wherein said antenna Is
attached to a support arm. 26. An apparatus for use with a housing assembly having at least two
separable portions, comprising a. A gasket comprising an elastic material adapted to form a seal between
said portions; b. A coil, located within said housing assembly, adapted to receive an alternating current
SO as to generate a changing magnetic field; and c. A conduit embedded In said gasket, electrically
connecting said coil to the exterior of said housing assembly.

within said housing assembly so as to encircle said
filtering element.

9. The apparatus of claim 1, wherein said two separable
portions comprise an upper and lower housing.

10. The apparatus of claim 1, Tfurther comprising a
device, located within said housing assembly, said
device adapted to communicate wirelessly with said
antenna.

11. The apparatus of claim 10, wherein said device
further comprises a sensor.

12. The apparatus of claim 10, wherein said device
further comprises a filtering element.

13. The apparatus of claim 10, wherein said device
comprises a storage element.

14. A method of communicating to a device 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 said 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 second device external to said
housing, having communication capacities;

e. Connecting said second device to said conduit;
and

f. Transmitting information from said second
device through said antenna to said device
within said housing.

15



27 The apparatus of claim 26, wherein a portion of said gasket extends inside said housing assembly,
and said coil Is embedded In said Inner portion of said gasket. 28. The apparatus of claim 26, wherein
said housing assembly Is adapted to contain at least one filtering element, and said coil Is positioned
within said housing assembly so as to encircle said filtering element. 29 The apparatus of claim 26,
further comprising a connector located external to said housing assembly to which said conduit Is
electrically connected. 30. The apparatus of claim 26, wherein said coil and said gasket form concentric
circles. 31. The appardiusTofeclaanhdd, fifrticdaeonigrjsihgraiheantsomp;ilstaged within said housing

assembly, and a second condlitigrphpgfigs I gaéq:l&g%et@gqtri&ﬂuﬁprglgming&@ﬁrg?ntenna to the
exterior of said housing assembIX. 32 E?e ap%aratus (c)lf claim 26, wherein_said s$parabde portions
SS nnecte T o) sal

comprise an upper and lower housmegm 4 The apparatus 8f claifn féf%?thoerr comprising a

housing assembly via a second conduit embedded
in said gasket;

b. Energizing said coil with an alternating
current so as to create a changing magnetic
field within said housing assembly; and

c. Providing a second coil in said device within
said housing adapted to convert said magnetic
field into electrical power.

16. The method of claim 14, wherein said transmission
utilizes a wireless protocol.

17. The method of claim 16, wherein said wireless
protocol comprises RFID.

18. The method of claim 16, wherein said wireless
protocol comprises Zigbee®.

19. The method of claim 16, wherein said wireless
protocol comprises BlueTooth®.

20. The method of claim 16, wherein said wireless
protocol comprises Wifi®.

21. The method of claim 14, wherein said device
comprises a wireless communication device.

22. The method of claim 21, wherein said device
comprises a storage element.

23. The method of claim 21, wherein said device
comprises a sensor.

24. The method of claim 21, wherein said device
comprises a filtering element.

25. The method of claim 14, wherein said antenna 1is
attached to a support arm.

26. An apparatus for use with a housing assembly having
at least two separable portions, comprising

a. A gasket comprising an elastic material adapted
to form a seal between said portions;
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device,located within said housing assembly, whereinsaiddevicecomprisesawireless communication
device. 34 The apparatus of claim 26, further comprising a device, located within said housing assembly,
wherein said device further comprises a sensor. 35. The apparatus of claim 26, further comprising a
device,located within said housing assembly, wherein said device further comprises a filtering element.

36. The apparatus of claim 26, further comprising a device,located within said housing assembly,
b. A coil, located within said housing assembly,

adapted to receive an alternating current so as
to generate a changing magnetic field; and

c. A conduit embedded in said gasket, electrically
connecting said coil to the exterior of said
housing assembly.

27. The apparatus of claim 26, wherein a portion of said
gasket extends inside said housing assembly, and
said coil is embedded in said inner portion of said
gasket.

28. The apparatus of claim 26, wherein said housing
assembly is adapted to contain at Jleast one
filtering element, and said coil 1is positioned
within said housing assembly so as to encircle said
filtering element.

29. The apparatus of claim 26, Tfurther comprising a
connector located external to said housing assembly
to which said conduit is electrically connected.

30. The apparatus of claim 26, wherein said coil and
said gasket form concentric circles.

31. The apparatus of claim 26, Tfurther comprising an
antenna, located within said housing assembly, and a
second conduit embedded iIn said gasket electrically
connecting said antenna to the exterior of said
housing assembly.

32. The apparatus of claim 26, wherein said separable
portions comprise an upper and lower housing.

33. The apparatus of claim 26, further comprising a
device, located within said housing assembly,
wherein said device comprises a wireless
communication device.

34. The apparatus of claim 26, further comprising a
device, located within said housing assembly,
wherein said device further comprises a sensor.
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wherein said device comprises a storage element. 37. The system of claim 26, further comprising a
device located within said housing assembly, said device comprising a second coil, adapted to receive
and convert said changing magnetic field back Into an alternating current. 38 A method of powering a
device 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 said separable
portions; b. Embedding an electrical conduit In said gasket; c. Providing a circular coil within said housing
assembly external connected to the exterior of said housing assembly via said conduit; d. Energizing said

coil with an alternatingscuriggt sgas faaisatg @ chp@ind@agigiiediald withisaiddousing assembly;
and e. Pro_viding a second d%%lc% Said|%%\éit0§ dwitr\}vipt%e%irq hosuasmg aﬁgg&'g’elg‘ to cggggnr]ﬁaid magnetic field
Into electrical power. y 9 Y-

wherein said device Tfurther comprises a Tiltering

element.

36. The apparatus of claim 26, further comprising a
device, located within said housing assembly,
wherein saild device comprises a storage element.

37. The system of claim 26, further comprising a device
located within said housing assembly, said device
comprising a second coil, adapted to receive and
convert said changing magnetic TfTield back into an
alternating current.

38. A method of powering a device 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 said separable portions;

b. Embedding an electrical conduit in said gasket;

c. Providing a circular coil within said housing
assembly external connected to the exterior of
said housing assembly via said conduit;

d. Energizing said coil with an alternating
current so as to create a changing magnetic
field within said housing assembly; and

e. Providing a second coil in said device within
said housing adapted to convert said magnetic
field into electrical power.

39. The method of claim 38, wherein said coil 1is
positioned so as to encircle said device.

40. The method of claim 38, wherein said device
comprises a wireless communication device.

41. The method of claim 38, wherein said device
comprises a storage element.
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39. The method of clam 38, wherein said coil Is positioned so as to encircle said device. 40. The method
of claim 38, wherein said device comprises a wireless communication device. 41. The method of claim
38, wherein said device comprises a storage element. 42. The method of claim 38, wherein said device
comprises a sensor. 43. The method of claim 38, wherein said device comprises a filtering element.

42 .

43.

The method of claim 38, wherein said device
comprises a sensor.
The method of claim 38, wherein said device

comprises a filtering element.
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