4 Novenber 2004 | CONDUCTI VE SEAL AS WELL AS A METHOD AN I§RE§§A¥U§ 0 PR 1 TS
PRODUCTI ON 5 Description This invention relates to a net appar at us
for producing a conductive seal froman elastically curing 10 nmateri al
interm xed with conductive particles that is applied froman extruder to a
first sealing surface when it is not yet cured, and to a seal produced
according to this nethod. 15 It is known that el ectronic conponents cause
el ectromagneti ¢ noi se signals that travel outside via signal conductors

through. gapUTTihveE RS 1k WETDESS A Q@FRANS A SD WISs SrAREY FSR P& ead,
again through gaps in a receiving housing, to other electronic conponents

and 20 cause damage and nal f unct i oBRBOBPCTREYe ot her el ectronic conponents.
To prevent these el ectromagnetic waves that act as a noise signal from
escapi ng fromone housi ng and entering 25 anot her housing where they can

i npai r the functioning of el ectr@dscwippiaftents, the surfaces that forma
gap in the housing (sealing surfaces) are seal ed agai nst each other by a
conductive seal. The housing that is also conductive acts in conjunction
with the co%grctlve seal 30 as a Faraday cage to prevent the em ssion of

el ect r omagndtil® WAYEStdonsgiediakes dat monied-hodhpode mppariatam Hannf ul

radiation.  brodediinigon mnaaﬂc%ll%n&egqr 'eoRi 0% @hechieamatetgify Madiation
r

due tg_the conducti.vi,t e material used, another majo tion of
e

such &8al's FELS F&?&cﬁpéﬁrBPXFﬁeM&tﬂo@@ﬁ@éFtZG@MP@rﬁﬂéé@ﬁomh@tdéﬁlce agai nst
t he effectsappld&ﬁtfmaniamle&xruder to a first sealing surface when

it is not yet cured, and to.a.seal produéed according to
this method.

15 It is known that electronie components cause
electromagrietic noise signals that travel outside via
signal conductors through gaps in the housing of these
components where they can spread, again through gaps in a

- receiving housing, to other electronie cbmponents and

20 cause damage and malfunctions of these other electronic

components.

To prevent these electromégnetic waves that act as a
noise signal from escaping from one housing and entering

725 another housing where they can impair the functioning of
electronic components, the surfaces that form a gap in
-the housing (sealing surfaces) are sealed against each
other by a conductive seal. The housing that is also

‘ conductive acts in conjunction with the conductive seal

30 a8 a Faraday cage to prevent the emission of
electromagnetic waves or shield electronic components
from harmful radiation.

In addition to shielding perturbing electromagnetic
35 radiation due to the conductivity of the material used,
another major function of such seals is protection of the



moi sture, and toxic gases. The electronic seal thus also, ﬁgﬁﬁ?ﬂgrn§§54the
requi rements of a blocking seal comonly used in building and nechani cal
engi neering to prevent 5 transfer of substances between two roons. A seal
freshly extruded according to the nethod nentioned above has a generally
circular cross section. This cross section-is slightly flattened after

application onto the 10 sealing surface of a housiqg art or anot her base

because of ¢lectkemit deidiee LIFindtalths afifiectst & 4 @aidclesal s

curing. The glect a0l Carsdi € NG LNaY aGhRY isSldGSoic Beh amepla e
sufficient but its elastic properties do not I;t:{}'-la'rﬁe .t he highest sealing
requi rement $1a% §9 MRRL £ THEHREES & R e tEBduct i ve
particles thsddare Wistdidytad addsmhidia engin@eaarioss tsegidesentAs t hese

conductjve particles are e of silver or a silver-plated material, such
seals are al "slf)al?’%#ea]fi Ii}l@%ﬁﬁ%%ﬁ VE CSETDE " F 9955627 proposes an

el ectronic seal that contains |ess of the expensive silver while retaining

its good elgc i ' ' | St ' GRS I
i rrprgved el azgt%‘%%r%%%%%%’%%%ﬁﬁcfﬁ?@cgiog?%é;g“fé%ds seal %?{)e%i Zt S

of an intermeosedidahgy FeerRtl Girellan iassy saabig ndthers 4TA%%at does

not  cont ai Ny&aiy; SPNIWICET Vh PBY 1 16 (ASerRIT QIMASS P ca dil ortendiet i ve
coat of a curing nmaterial 1ntérm xed with conductiv articl %s. 30 Maki ng

a seal 181 om $SRL Y fHEHCTRerd AVTGiBE & BN RS iRGTIE shs
hi gher tool &Xpensaseditt i avd| maes trhiecial sKaaftier atesd wiile sda due to

clasti o 35 HITAL 1L SRS aybie AT Gt o e dar A OO0
flatteni ng off theclseal sehlt i ane thef Tigiany dfutt HeE=4 eNlasdriiserorzey ties

do not meet the highest sealing requirements as it has a

15 high degree of hardness due to the conductive particles
that are distributed across the entire cross section. As
these conductive particles are made of silver or a
silver-plated material, such seals are also relatively
expensive.

20
DE 197 33 627 proposes an electronic seal that contains
less of the expensive silver while fetaining its good
electronic shielding characteristics and having
considerably improved elastic properties for substance

25 blocking. This seal consists of an internal sealing
roving of an elastically curing material that does not
contain any conductive particles encompassed by a thin
conductive coat of a curing material intermixed with
conductive particles.

30
Making a seal from two different materials or mixtures by
co-extrusion means higher tool expenses and involves the
risk of cracks in the seal due to the distinct separation
of the highly elastic internal layer and the less elastic

35 brittle outer layer and their different curing behaviors.

Some flattening of the seal during the curing of the



3 internal roving cannot be avoided so that elasticity ig yteduced,ghd an
elastic tight fit of the seal to the opposite sealing sur]?aces I's no

| onger guaranteed. But to select a dgfferent cross section other than
circular for this type of electronic shielding seal to produce highly

el astic cross sections or portions of cross sections would nmean that the
effort toldesimynl appriow icansoteker asdbded ool shax elbheicekgessi ve of

t echnol ogi.cal Ly5 eaqlsietilagtizhgi ﬂg%iggé]ﬂe%ﬁ%%;é%ﬁﬁe%stﬁg particul ar fail

to conpensate diftreréencés i'nh s€alring ga at “occur because of
manuf act uebpgsitt evemicew isprifarge- ssake lgraoduciiaganasetfiheBextitaided seal i ng

material L, alyay Sy er:%%%! 8%89&98 SN ¢ ere%l';ns%fi" <808, 38, Any change in
di ameter Wourd result in i gher "tool and material cOStSs. Tt*% so

frequent | phhappers dhatleztgreateshjjebding sl teegirbdgcavbheghly is applied
onto the i o : e [.and of G Xt rusion
process, ;é.fg%tfﬁh%%%?h%e \A%)O%%a%bﬁgi%%s agdl}ld.c(?%ﬁses ss’éegz%l%él%effect of the
conduct i vecsédl méan | pipat rigdee | of hotth tagshss iSoradmgsiElte seal i ng gap hei ght
IS so i seal s. hav extr t.op.of .each other onto
t he se?IT? %gglsl%?%c%g\?lnst%/\% %u%g%rgu‘%}ér)ﬁé)%splgfreaﬁ%\g:deg%g’loé%%tl%algg hi eve t he
requi red befghsibiet he seal. Overlaying two or nultiple sealing ravings
takes tine and increases material costs. It is therefore an exanple of
this invention to provide conductive seals of the type nentioned at the
out set dEkégheowi ncoudic bl vaysediet in glrmliastliagi thpidf tiche seal is

cnurec, Lighcholesansersslplog Mgk atp oy WRgeO RN
-ends ar e Aetpyvephetr PHOAfacturing tolerances in large-scale

production as the extruded sealing material is alwavs

dimensioned the same for each seal and as any change in

diameter would result in higher tool and material costs.

It also freguently happens that a greater quantity of

sealing material is applied onto the sealing surface at

the beginning and end of each extrusion process, i.e.

where the two sealing ends abut. The sealing effect of

the conductive seal is impaired in both cases.

Sometimes the sealing gap height is so immense that two
seals have to be extruded on top of each other onto the
sealing surface in two subsequent operating cycles to
achieve the reguired height of the seal. Overlaying two
or multiple sealing rovings takes time and increases

material costs.

It is therefore an example of this invention to provide
conductive seals of the type mentioned at the outset
designed in such a wav that high elasticity of the seal
is ensured, that tolerance-related variations in the
sealing gap height and/or the height of the extruded

material at the Jjoint of the two roving ends are



conpensat ed, and that safe sealing against substances ang y&l&650Rh6s
shi el ding are ensured. According to an aspect of the invention, there is
provided a nethod for producing a cogductive seal nade of an elastically
curing material interm xed with conduCtive particles that is directly
applied froman extruder onto a first sealing surface while still inits
pl astic stemesnsatieth.acer ithet Fafehsealaghetdadnsar sibktesnaes ami er ni xed

with the éf@é{ggﬁﬁpt fé%higggggetgn rég}er extrusion and that, after the

sealing materi as been appliéd onto a first sealing surface and
subsequent curing of just a surface layer, a magnetic field is generated

over a  SRECLIdEt RY ggﬁagge&hsfuﬁggixﬁyeg&iﬁw%ﬁ@geeiggpﬁgﬁed pl aced

above the extru ng roving and t seali'ng rovin adheres to
t he seal i agusthddhdon produetiotied conductse keadl metieonfigmeti c pl ate and

ol ded | Lo .o i shadeshal ol L e A1 91 8 cLbs,dgneti c forces on

the magnetic parti . "According to anothér aspect € Invention, there
is providedtanlephpdedt s flareekbe rapmii adhd nost bodeatcoddl nentt® a t he above

aspect wi £l g0 Qyder. Lhatocan be dpued i s acgendancesyifd the curvature
of a sealing surtface above the sealing surface {0 dispense the sealing
mat eri al omevacgtenizast igeshphgnagmsbbe, vattdcdeisepireetinbyrmired ect r omagneti c

plate thaf; ganihe g&wq%ggagtés?ﬂgﬁ' LY; @Pq Y&t i.GRlLY o L DAL, ofandor a

limted time be connecte 0 a power source to generate a magnetic field,
and t hat that beafjesi tthenedading mapecidl didseibgien enplbedatnto di st ance above

the extrugd s&aliiing Ly 0 'ngg y t her . ect of the
i nvention, t %re |§Hgbfva§gg §$§e%€6 orf%?%g%%gﬁégﬁgt?gégﬁ% mat eri al
seal ing $eriee lavemse geahehgesti¢kt elsamprereseondveeari ng surface

consi sting,of; AL RASLIEALEY ¢ SHET 19 ARLE | Ale dcBhadnDOYENDEL 2004 4a
placed above the extruded sealing roving and the sealing
roving that adheres to the sealing surface is stretched
towards the electromagnetic plate and molded into the
finished seal due to the action of the magnetic forces on

the magnetic particles.

According to another asgspect of the invention, there is
provided an apparatus for executing the method according to
the above aspect with an extruder that can be moved in
accordance with the curvature of a sealing surface above
the sealing surface to dispense the sealing material onto a
first sealing surface, characterized by an electromagnetic
plate that can be moved horizontally and vertically, that
can for a limited time be comnected to a power source to
generate a magnetic field, and that can be positioned at a
gpecific height on, or at a distance above the extruded

sealing roving.

According to yet another aspect of the invention, there is
provided a seal for electromagnetic and material sealing
between a first sealing surface and a second sealing

surface consigting of an elastically curing material that



is directly extruded onto the first sealing surface and ,agheffsd 9obk.

interm xed with conductive particles, produced in accordance wth the

nmet hod described in the above aspect acharacterized in that the
elastically curing material contains hagnetic particles and in that the
seal has a cross section that stretches towards both sealing surfaces
(first andssétoedily exitmmdedeonhe skal fiwstefdeadtingandrfacecamensat e hei ght
vari ation the sealin ap_and. the freshly .extruded seal i ng roving.
Exanpl es 3&Lsﬁ%%h?%dﬂ%ugjﬁﬁgpﬁ§8ﬂEWf§hdﬁﬁl TRV (i @ﬁﬁgaFiﬁﬁts of the

i nvent i onpreagubed das clddeediantet Hetsubkd aiddhodl iR sichvealli ve twea of a net hod
for producjng a conductive seal consisting of an elastically curing

materi al 2PAYRr#FRRH WiRTESEEHEERY el PariateItde Tastisakhby| TWHng t er

extrusi Onga ¥bi{ £1 Stdddaiind %a%h@@&&cpéféﬁé%eélﬁda genenat! ¥ne cidLul ar shape
onto a sealing surface of a housing is that the elastlcal?y curing
mat eri al Nasfareyess isacdivnx shawi &hrepehpreticvardst bekhssprlbigt o extrusi on

and t hat u et.i | L 0Q. LOVi at,_adheres.to a first
seal i ng %gf?%&ééeéi gﬁ%ﬁﬁgﬁ%eéeggﬁﬁﬂe{:%gd@e Olvc%g ftyr% cg’gag%n%nef%?cetct romagnetic
pl at e | ocatédtoncamwazare théghealranfati@viaf thler eadyingreshb athd t s out er

surface, d thereb ef ar ned. | acing the el ectronagnetic plate at a
specific ﬁg?g%?e%%H%é”&ﬁ@%§§2F?ﬁ5¥?gv¥?Eﬁi§'tn/Iifting the electromagnetic
plate that is in contact with the seal and/or by using an el ectronagnetic

plate with a profile that follow the flow of the sealing roving and has
t he shapeEdtPLRS 06a8EVERAIRIVGY NPT AECls sedr esehyl trdodanref®s to the

first seabpngns UlAGR (R nby BEi absbl ASld G Mld8ubS1 aggpaNded tovards the
el ectromagnetic plate and/or an opposite second sealing surface. The

el asticity of a seal produced in this way is considerably inproved by

str et chi ngy et e, QanefRlilgear 8¥nd FEO35a SEH iaaRet RENGi CHh@icdQ,d he 4
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seal consisting of an elastically curing material

intermixed with conductive particles that is applied after
extrusion, while still in a plastic state, in a generally
circular shape onto a sealing surface of a housing is that
the elastically curing material is further intermixed with
magnetic particles prior to extrusion and that the extruded
magnetic sealing roving that adheres to a first sealing
surface is attracted by the magnetic forces of an
electromagnetic plate located on or above the sealing
roving already cured on its outer surface, and thereby
deformed. By placing the electromagnetic plate at a
specific height above the sealing roving or by lifting the
electromagnetic plate that is in contact with the seal
and/or by using an electromagnetic plate with a profile that
follows the flow of the sealing roving and has the shape of
at least one groove, the sealing roving that adheres to the
first sealing surface but is still plastic inside is
expanded towards the electromagnetic plate and/or an
opposite second sealing surface. The elasticity of a seal
produced in this way is considerably improved by stretching

the generally round cross section perpendiculaxr to the



| ongi tudi nal direction of the sealing roving, and especialll¥ye )1 96pkNY a

sealing rimin correspondence wth the profile of the electromagnetic

plate. As the electromagnetic plate can be adjusted in height or set to 5

a specific level above the first sealing surface, the height (expansion)

of the seal can be adjusted to manufacturing conditions. The nmethod cannot

only be used to conpensate tolerances _in the sealing ap&%ﬁi ght but also
rt

hei ght vari aaner uslimiee SHaredel oA FhearGiaddnadov advant age is

]E hfllt there igso e, &gﬁldf_dﬁniregom 3@@1&%@ Gl amlhxcotﬁﬁrie@bom@em@l fﬁr )
i11ing a very reat sealjng gap and achi eving.t.he requir ei ght

when extrudi"ﬁ‘dﬂb?df@o %’iod%lkl‘?nﬂfi%eeer Ctrﬁfgffa %ltltchgrlg%les' %T%o%g% isto

stretch a sidi@cdayemdtoid hel aeguiareda mdjeisgied iThibeigdduogs selte to

manuf acturing effart. and terial Gon ' 1 pddhoyt sayi ng that

the ter exta?ussqeocnlérle%aglresv?r% Eﬁ%tor?% ktﬁlr?dségfrggdfl gpééar}slﬁlr?g.%?%e seal ing materi al

in a plasti qe2@lst atemamsi enlseal itHp ﬁﬁ&hé@ﬂjéﬁ%@ﬁ%w &0 Thi s means

that the seqlifgJBLErY SAuDEdEd Und MAaHE il Bl wielskend using
a worm extruder, a reciprocating punp, a gear punp, just .conptessed air
and the |ike:o ZMRERER ERIVEM: HEARS i%?pr%r?ﬁﬁll&gpﬂ%? iﬁ?ﬁﬁﬂi}ti E?r‘f‘sc t he
magneti ¢ andy e 1onguCtdake Patdn cliesciad esdeal il dovtimg .omcpiteae parti cl es,

i.e. the magnetic iron cgr ni ckel, p%_ft i cl.es or, Rar trAOq_Jﬁesh g of another
n

magnet }¢ mat@Red 52 ATHER % 1 dondiids v R E° e 30 extrusion

process, theggplpard ipdesi eababky drlevek tootie ﬁq:rmﬁrléairm‘ & heergkt r uded
sealing rovi ngearqy sadﬂfyfé%?%a et1 G, fAr GG i IAGEA3R% CdUGdigHy 1 n the
edl and cr

rimof the % _ onogeneous transition between the highly
el astic i nnethgoretomding tére tordhath verbukke 3DWARAS ot lof TfESed . As

the portion of glastically,Suiing simiesiBlyd:s dOWHa ddiguipesd meter rim
area of the extru?i%d 4 Novenber 0014’1&?(':tI .
15 height. This reduces the manufacturing effort and

material consumption.

It goes without saying that the term extrusion refers to
any kind of dispensing the sealing material in a plastic
20 state onto a sealing surface using pressure. This means
that the sealing material can be fed to a nozzle or an
extruder head using a worm extruder, a reciprocating

pump, a gear pump, just compressed air and the like.

25 In an advantageous improvement of the invention, the
magnetic and the conductive particles are rolled into
one-piece particles, i.e. the magnetic iron or nickel
particles (or particles made of another magnetic
material) are coated with a conductive layer. In the

30 extrusion process, these particles can be drawn to the
rim area of the extruded sealing roving by applying
magnetic forces to increase conductivity in the rim of
the seal and create a homogeneous transition between the
highly elastic inner portion and the conductive outer

35 portion of the seal. As the portion of elastically curing

material is low in the perimeter rim area of the extruded



6 sealing roving, the outer surface hardens fast so thap fjdvesG22 6884l Yy be
renoved fromthe el ectronagnetic plate after the sealing roving was
stretched or a sealing rim was nolded onto it. The singl e-piece conductive
and 5 magnetic particles can also be made entirely of nickel, which is
bot h conductive and nmagnetic. In additien to the separate or single-piece

magnetic and conductive particles, the sealin terial ma l,sqQ cqQntain
singl e- pi eceealdmynGIeNi@nd-adghiEisc Paiaq é’%rgf% dc%rﬁifuc%/q \?%18%0 i

non- magnet i G.Rardd & B - bd hearg@rsictiome tRgnaida matdgradteis pimtee fibers or
lam nas. It 1s also concejvable that an iqépr%%(%oviqg cf%&q/rim

el asti cal | y &ifehdtHt 28399 e P HHaghetT A s Tonduct1ve particl es
and coat ed wdd roldéd eoed of . Elaséimgldypicure rprrhtedrieg dntt ermi xed with
conductive and magnetic ticles j [ i aditdng  surface
by co- ext r ust .e‘ig‘f r%a%igcﬁ% ?cc%rgr??%cﬁglgé enﬁ%%érr_%a%%grdélg S(,i;af _?gjf\éduct iLve | ayer
i n co- extrudeti ciutes 120t It onohude ¢ vieve cand j AR -agjébtfsalcilrptcl’ﬁ SedRE too.
A very |ow | o) n@gﬁﬁﬁ'_ i an e ieorethdtiwet he i nner
roving. As agégé%%gé $ﬁproveﬁ%ﬁ?féﬁétééﬁﬁiegﬂtio t he 25 elecg{ \gnetic
pl ate may bepalitviehas i ntle i feRidaddnat otk ey S%Ig%nﬁ%n it %hrﬁ%%
activated seppsat elynd@ct #P8! dndi hdghenic dsfot it gs fmheescamuvaitabl y
stretch the " cross section. |t

|s finally conceiyv e t L g
rovi nglean b%oﬁéﬁ%g%ﬁl%iﬂ%%’ygi%@ n %ng%li“g%ﬁ:b‘ﬁ%%aeqégc@{%og pig%gi%é]hat is
| ocat ed | at epa) | et pibdes horsiagiseal ing roving. The sealing roving can
al so be extruded as a holl ow body whose shape is either retained or
modi fied after extrusion by the magnetic forces. 4 Novenber 3004 7 The
i nventi on i sTnoisoalyoapphieibielenthae secipreppal roving made of

elastically curing material free from magnetic and
15 conductive particles and coated with a thin coat of
elastically curing material intermixed with conductive

and magnetic particles is applied to the first sealing
surface by co-extrusion. Using magnetic particles
encompassed by a conductive layer in co-extruded outer

20 conductive coat is advantageous in this case, too. A very
low portion of magnetic particles can be mixed into the

inner roving.

As a further improvement of the invention, the

25 electromagnetic plate may be divided into individual
magnetic segments that can be activated separately to
apply different deforming forces and variably stretch the
cross section. It is finally conceivable that the sealing
roving can be deformed sideways using an electromagnetic

30 plate that is located laterally to the housing/sealing
roving. The sealing roving can also be extruded as a
hollow body whose shape is either retained or modified

after extrusion by the magnetic forces.



shi el ding seals but can also be used to deform other seal§&3MdeRI2664 a
sealing surface. 5 Enbodi nents of the invention wll be explained in nore
detail with reference to the attached figure, wherein it is assuned that
the treatnment according to the invention for inproving elasticity and for
conpensating tolerances refers to a seal with accunul ated conductive
particles in 10 its peripheral area. Wierein: 15 20 25 30 Fi .%% s a
schemati ¢ va@/bﬂvﬁhé1§@a¥sp?@ﬁu@%lbnapﬁ¥b%@%%ea%%o?@ﬁrﬁF?EPgh i nventi on

using an eLReLiQUAGNSLLTs Phat ecihakl BaShanuaeRr exi d@fety Sefeci rcul ar
profile on its_bottomside that _follows_the flow of the sealing materi al
and al ong GRRLA EHECRIoMRgReFE2RtRI| BEEf33- Fig. 2 shows the method

according to Fig. 1, here however the el ectromagnetic plate has two

profile grogves.to | d ling. rovin ' | t; Lhg rins;
Fig. 3%5hom§m§38%ﬁgggﬁeg$g§ﬁ%fl ﬁ%ng%% ?V%i%r%%xgxfﬁéﬁﬁﬁg %ﬁg@%#%nagnetic
plate to prddusklseatb wefarediéf bpenhéyathapledd sebgung, rvhgregit 4 shows

yet anot her ;yariant .gf (hhe PREhodoh Bk ClccbR8iAEaLb NEhE O¥PEnt Soexpanded
by an approxinately circul ar $ea? part and the cross, section i s deformed
si deways usfay ampreving| §lapricelynaffefPt pPEPERSAMNE HOLE IROWE stil

anot her var i.gpt-0f tbhg BBLINOGitA ad8umhi&beancepptoxivat phytsquaseiseal i ng

rOV|n%0ls 4iggvggggéhéggf greg?fﬁﬁgggigy the pressure froma profiled

Fig. 1 is a schematic view of the seal production
process according to the invention using an
electromagnetic plate that has an approximately

15 semicircular profile on its bottom side that
follows the flow of the sealing material and

along which electromagnets are located;

Fig. 2 shows the method according to Fig. 1, here
20 however the electromagnetic plate has two
profile grooves to mold a sealing roving with

two adjacent sealing rims;

Fig. 3 shows another design of the profile groove in
25 the electromagnetic plate to produce seals with

differently shaped sealing rims;

Fig. 4 shows yet another variant of the method in which
the sealing roving is expanded by an
30 approximately circular seal part and the cross
section is deformed sideways using a laterally

placed magnetic plate; and

Fig. 5 shows still another variant of the method in

35 which an approximately square sealing roving is



el ectromagnetic plate. Each of the seals 1 or each of thg &8aliRg £&yi NgS
1° 5 shown in Figs. 1 to 5 consists of a material that cures elastically
at roomtenperature or at a higher tenperature or when exposed to
ultraviolet radiation (here, a silicone) and that is interm xed with
conductive nmagnetic particles 2. The ce®nductive magnetic particles 2 10 in
this enbodi nent are nmade of _njcke] or iron angd coated ﬁ%%h a silver layer

so that they have bofREREERELPY thRoBEREFRECahHCRI YHPEShHLEi vity. The
conductive magneti c epattir-eh@gnédtacepltaneentrated in the rimsection of the
seal 1/the sealing roving 1' thus form ng an excellently 15 conductive and
magnetic outer ring 3 and an inner roving 4 that is mainly free from
conducti ve maghebifc thar isiealles 1 Br Thich difsthebsendhanef roMéngsgndicti ve

magneti c particles_ i chi,eyed.a [ h | @R4BY ;BRI Ng t he
seal i ng’ mat & 141 |ﬁterﬁ% %% %gsggggu%?léeﬁﬁ%eﬁggﬁcg 30 Sartlcles 2

and still |mlam$1pbé§vl@tsg@p@ ﬁﬁm@ﬁrﬁ§u§? Oﬁfﬁérae§%99§Fon t hrough an

annul ar ”HQQ%&k%ﬁ%E%$% EQC%E%% cbolkedateundtir-heiexbeushanakead of an
extruder (not

In this nost, of, the conducti e
particles ar@egeawd iSdtldcone) r@ﬁﬁgééﬁloﬁsoﬁ FEMSESE Y gg?%%%ﬁe
narrom/oute%m@b@gl% %ﬁhm@@mégmm|1mh@n&u&ﬁume1vmagagne¢1papamcneéeg ®hi | e
t he |nner rovin eco |ther t taII fr f d | netic
particies 21t %c‘(f'nteé‘}%r?gec‘ﬂ‘ﬁ &<Sndl orti"%r?%?‘%er%gn}&ggo %gv:égta?%g from
t he enbodln&ﬁkldesaﬁﬂhed~mmmﬁr sict ﬂhatatbey boneebeibl magrgticthe enri ched
rimarea is broducad g hkig,%wom&xmyexmsb@,adgt:tw@am@h@hc
conduétive

interm xed W tH - netic particles and a mat | free
f r om conduc tars iarid sy wate @omemt@]a@dm@r &he rAR SRS P4 Yt er ni xed

with conductiae RafdHe LS HiI B ArihgNavedhels 20hi%hg @Ry Reided leatilyg t hat
coats 1he I%gaadéﬁngJaﬂgnﬁgéﬂéiﬁg%%uter ring 3 and an inner roving
4 that is mainly free from conductive magnetic particles
2. This distribution of the conductive magnetic particles
is achieved according to the invention by running the
sealing material intermixed with the conductive magnetic
20 particles 2 and still in its plastic state prior to or
after extrusion through an annular magnetic group located
at or around the extrusion head of an extruder (not
shown). In this way, most of the conductive magnetic
particles are drawn into the rim section of the seal 1 to
25 form the narrow outer ring 3 enriched with conductive
magnetic particles 2 while the inner roving 4 becomes
either totally free from conductive magnetic particles 2

or contains only a small portion thereof.

30 Deviating from the embodiment described above, it is also
conceivable that the enriched rim area is produced in a
known way by co-extrusion of a material intermixed with
conductive and magnetic particles and a material free
from conductive and magnetic particles wherein the

35 material intermixed with conductive particles forms a



from conductive particles. in particular, it is possiblesthalohiRe 651 ng
roving is 5 honbgeneously interm xed with conductive and nmagnetic
particles across its entire cross section, or that the inner roving
contains a snmaller portion of the required total quantity of conductive
and magnetic particles that are drawn gowards the outer rimsection by the
magnetic 10 forces that act during extrusion. The treshgg xtruged seal i ng
roving 1' f@Ranedisegioving thagpcradswhifelBEPF| PR E9pIrast c St &t &%ont o a
first seal if@nsWdndket3wf daheilawer. housing part 6 that, 15 together with
an upper housing part wth a second sealing surface (not shown), forns a
housing wiwth a sealing gap of a specific height between the two housing
hal ves. Accqor giangitomlBirgs itl ito pbsstibdef tbehl yhextseadddgssaving ifoving Ir
for the. seal | initiall ILrcu a e el ied onto
the first sgﬁW%%f%ﬁﬂ é%%wﬁiéyé%%ﬁk %P’?ﬁggﬁgﬁgggc%ggshggggﬁg%. The outer
surface of peheisdals mguapd Agslenriae Kapaensertieh bBRdENPR FRE still

pl astic statge afht el S Ysin il b Lhei13eal ppecisHr bacend ebquheeBousing
part 6, but cures fast ‘as the 25 curing paraneter%.such ES ioonkhegperature
and hunmi di t ytotady quadtditivop Tocorsiusdd vee AP RPEFETAFePRFFAELFTe “REle  first

and the portdn Rfawptefiaddd aHe tieed riig  seekdbinvbly thewndgeetdct he
[ iqgnroving 11 can be exposed to

particles incorporated in it .The seal
short-%QﬂrnPééﬁééﬁ)éﬂétﬁ?9§uﬂﬁﬁﬁ%%1%? TH80S€ the outer surface of the seal

to harden as fast as possible when curing takes place at increased

t t L pdd i Hgaki- | has ik
bl ed ont o ihe T R B e e 7ors.

applied onto ‘ . fac , an el ectromagnetic.plate 7 is noved
over the | ovampHokiwig Jraratid larda sosleissAed S§RLECORFCoR #1KSVenber 2004 10

or at a speciddG i LA AP iR AN toleyngg pRrtA6 that,

15 together with an upper housing part with a second sealing
surface {not shown), forms a housing with a sealing gap
of a specific height between the two housing halves.
According to Figs. 1 to 4, the freshly extruded sealing
roving 1 for the seal 1 initially has a circular and,

20 after being applied onto the first sealing surface 5, a
somewhat flattened cross section. The outer surface of
the sealing roving 1’ that hardens first bonds in its
still plastic state after extrusion with the sealing
surface 5 of the housing part 6, but cures fast as the

25 curing parameters such as room temperature and humidity,
UV radiation or raised temperature are effective here
first and the portion of material to be cured is
relatively low due to the particles incorporated in it.
The sealing roving 1’ can be exposed to short-term heat

30 or UV radiation to cause the outer surface of the seal to
harden as fast as possible when curing takes place at

increased temperature or under UV radiation.

When the sealing roving 1‘ has been applied onto the
35 sealing surface 5, an electromagnetic plate 7 is moved

over the lower housing part 6 and positioned directly on



profile 8 that has the shape of one or nore grooves is pegassSgRl BEGat he
bottom side of the electromagnetic plate 7 that faces the seal 1, and a
mul titude of 5 solenoids 10 is arranged one after the other in that

profile 8 that can be activated individually or in groups. The orientation
of the profile 8 in the electromagnetil® plate 7 matches that of the seal 1
or the sealing roving 1' on the revolving sealing surface, 5. T e 10 set

hei ght | evebrohtt aespeetfiondynbeneeppheee 7t 13ed HENY depY HS L thé¥proflle

8 match theyh ﬁfﬂbé of thhe hkyi Eﬂédshsﬁeaaﬂegn@r@f(lﬁoﬁéqﬁré@@b§eed 1 whi ch
i s based on t

respective height of the se 15 The. profile 8 of
the el ectroregpecrd pnhPetPeshe OWn51¢?g€§ gh g%g$€%%wﬁ$QﬁEﬁg whi ch means
thgt t he ﬁb@&&éoﬁﬁgﬂétl €apkat ﬁh@ Faalbe caﬂﬁlﬁtmllt:em@eomhflts Eottom
side. Ln this_case, t he el.ectronagpet to be
posi ti 8ned P ﬁngbgﬁl?&elﬁléfﬁﬁBEengVE ggg ﬁ Elg%a £ﬁ£fr%%|%§al' to stretch
t he seal i ngprofig althandcahahgeactsvpteﬁliadiﬁl@@¢h§Ys@r The

el ectromgnet e Bl ahfe7 LS ARYCcBANEE! Elc! BrBrpO¥ES iSOUREE (nOl shown) for
a short ting ~The magnetic sealin terial is_drawn

el ect r omagnel ctpbasenatae Péﬁﬁ@/lnmétﬁhéspFEFFI% gths ??%ib%t?ﬁn?g?de

because of ggg lH&QBBQhﬁgPQ”tbﬁ|%ﬁezrbbalvahg geal ahfgedutrbatbes stThe
pl astic and %

orimabl e_sealing rovin ve e gnetic
parti @0es eRBEdBEAIDR ﬂﬁge&ngn§h§0eﬂﬁFHrOQﬁgnﬁéﬁﬁugiaé? ? éfn%gﬁ%
forces of apbp@st b@nthkhprs@hieeoigdmatehothehbetbtt obnaaefiviphede 7 appl y
to these partlcle Q 44 . Show, ct Li 9Bt tRE the seal 1
can be set, aﬁﬁﬁé PAQ{OFhQISgéE HQSFSVIH %hiBﬁf%% P gggegﬁ can
stretched upwapéstané heaghiadd 3ﬁenseelen§sga§ and a speC|f|c hlgher

elastic profile can be nolded in the section of the seal 1 that faces the

4 Novenber 2004 11
i5 The profile 8 of the electromagnetic plate 7 shown in

Figs. 1 to 4 is optional, which means that the

electromagnetic plate 7 may be completely even on its

bottom side. In this case, however, the electromagnetic

plate 7 has to be positioned at a specific distance above
20 the sealing roving 1’ to stretch the sealing roving 1’

and change its profile in doing so.

The electromagnetic plate 7 is now connected to a power
source (not shown) for a short time. The magnetic sealing

25 material is drawn onto the electromagnetic plate 7 or
onto/into the profile 8 on its bottom side because of the
magnetic particles 2 that are contained in the still
plastic and deformable sealing roving 1°, i.e. the
silver-coated magnetic particles embedded in the curing

30 mold, and because of the magnetic forces of attraction
the solenoids 10 of the electromagnetic plate 7 apply to
these particles. As Figs. 1 to 4 show, a specific height
of the seal 1 can be set, meaning that the sealing roving
1’ for the seal 1 can be stretched upwards and thus made

35 more elastic, and a specific higher elastic profile can
be molded in the section of the seal 1 that faces the



seal ing surface on the opposing housing part. This nol dingodSRESSHEL €
because at that tinme only the surface area of the sealing roving 1' has

hardened but is still sufficiently flexible to give way to the nol ding
forces 5 while the major portion of the elastically curing sealing
material is still plastically formableiand the magnetic particles 2 are

bound in the rim area %outer rigg 3%. Alter 8ett£ng t?g h E@Qt and shapi ng
(stret chi ngS8R&IDE SHSERCENGT &1 %t RRPEEAPINGCHEVIAgPT* T t A~ 8l ect r omagnet i ¢
plate 7 i s detadheditr ppskhplli bieshedeseal thatThémeebniyr bhagrerfecegl ate 7

can be easiLy det ached fromthe. tinishedyseahalagsoat pheast Lheysurface of

the seal wa&*®Rafde ring~shaping and was on kept on the 15
el ect r omagnetif¢ iglianely B}exhbleagrevivef yrresC the Beafing f£ersGfficiently

har dengd at w#.]ﬂet iR Wasn.t RerrelechirorRgnetbstpkat ey7clgidat aeheenghat it
keeps tthe shape it has been nol ded

) ) . ] into by thg nagngtlg forces, .|l f the
material curmeseriddr iEhetinll RdReE1IGRIAYALOTTREIS0%BPeERPORETREETE plate 7
may supply hgat il aceehekatRunlde inCthiengiaf atbe feakemgrimgesial and to
stabilize the shaping by the magnetic forces. The left half of Fig. 1
shows a freshly extruded sealing 25 roving 1' and an el ectromagnetic plate
7 positionedfreny seltaselyy taloheiight Ehel phobilhg Estmethbibet 88/ si de of the
el ectr gnetic..pl.ate 7. d n r:0XJ em i kC vieridhe
cent A0 par rr iAo Of S Ratdsk T 39 EueCUia rakhneris
el ect r onagnetliatepl7aties Aetrmchedo freen Idepfamisbed stRd di-gAt®and part of

the figure %%%ﬂ&%ﬂét&ié drsedl chr At daas iwhacpretesi Fedn( expanded)
hei ght and the narrower and therefore higher astlg ; peregﬁo%g%on
(seal i ng ri fhigyished sngdr dbled etbd@arenttif RGeS &4 %4nd “Rai nl y
tapered sealiAGHdd diing 0w iny 3ndigs 2nliekepthenprdid | e 8 in the
el ectromagnetic plate 7 .(or_.the lLenqid 1 | $1.5- s W Keangul ar
not chels 4 I%?&F%é’r‘“a%@fl(c pla}%e By Tne m%‘)gn%%q%l S
1 is sufficiently hardened at the time when the
electromagnetic plate 7 is detached that it keeps the
shape it has been molded into by the magnetic forces. If
the material cures under the influence of heat, the
20 electromagnetic plate 7 may supply heat to accelerate the
curing of the sealing material and to stabilize the

shaping by the magnetic forces.

The left half of Fig. 1 shows a freshly extruded sealing

25 roving 1’ and an electromagnetic plate 7 positioned very
closely above it. The profile 8 on the bottom side of the
electromagnetic plate 7 is an approximately semicircular
groove. The central part of Fig. 1 shows the seal 1 while
it is drawn onto the electromagnetic plate 7 or into the

30 profile 8. The right-hand part of the figure shows the
finished seal 1 that has the predefined (expanded} height
and the narrower and therefore higher elastic upper
portion (sealing rim 9). A comparable embodiment with two
adjacent and mainly tapered sealing rims 9 is shown in

35 Fig. 2. Here the profile 8 in the electromagnetic plate 7

(or the solenoid 10} consists of two triangular notches.



12 A drop shape with a tapering on top (not shown) can alSgy,hERr ogyced
using an el ectronagnetic plate 7 with an even bottomside (wthout a
profile groove) that is positioned 5 at a certain distance above the
extruded and still round sealing roving 1'. Unlike these enbodi nents, the
el ectromagnetic plate 7 wwth a profile 8 my also be placed directly onto
the seal to just cause stretching of the nolded-on sealing rim9. it is
al so conceivable to 10 | ower the el ectromagnetic plate to produce a

flattened fRra-eh éﬂ&pée@itﬂ a\/\téﬁieﬁing\llcbﬂilotlcbpa(ﬁ@ﬁ| shn@wm neaoralso
stretch the cross sect lnits hﬁ g@ % |Iét gg&rggagggﬁ
plate that iR%epPELBUCH r%ﬁ%?? N BhECEEERTING +% ﬂ 4 and
5 show ot herb@ﬂb@dl sBAES (@itnmduau pgohilseatodvel tihh@helarp@aptz;@aeqing
Chas D oBar N9 V8 ALREa R A1 LLERe L WIBLEL I hDCC 2ERN LS Shachehed wpuaads Lo

the herght he~sea only to increase the 20 elasticity
of the seal &malfng settngnlby §ﬂlé¥@hFh@S%nﬁmb%¢H$¢mFﬁg P8 sealing roving

1' but also éfeseﬂaﬁgéﬁéél?dbi£6é6ﬁ0§§thnahﬁtghilée§Uhéyn@1ébonbapplylng
the sealing nmateria romthe housing to

define a un|Pb@ﬁ?ﬂeﬂgﬁﬁcﬁiytH@tgeﬁhels%ﬂﬂ FB %Eﬁ?egﬁu?ﬁ|§£§%EﬁPéﬂgflned

great hei ght 1Mkt houbc8l86KkEBE1ING PImMDL eIt exsralled seatengabbei hgs on top
of each other and t reduce materi al

ganot her
enbodi Ant of O¥RE Fﬂ@eﬁ??Sﬁrﬁﬂﬁgﬁ?ch Elﬁg? ér?ﬁucg 2 E?aﬁFgﬂﬁe Cross
section is Iﬂﬁfﬂasedthadsaaﬁeal|wgth|arnwidBGUtoatﬁea%eag bim. t RE EPoss

section of 1.ng I nf | C | g eggktgh egheoOn by a
novabl e eIecFEBﬁg |c p?g : 7%Ct&§ﬂ gélgﬁglggl%ﬁt % 5 aced
si deways froaieherﬁmagngtlQSPlathéhﬁér1EOBlaced d1r9CtlY on

sealing roving 1°'.

15
Figs. 3, 4 and 5 show other embodiments of producing a
seal 1 with one or two sealing rims 9 having varying
profiles, wherein the seal is stretched upwards to the
height of the sealing rim(s) 9, not only to increase the

20 elasticity of the seal in this section by stretching and
profiling the sealing roving 1’ but also to compensate
differences in height resulting from applying the sealing
material and from the housing to be sealed, to be able to
define a uniform height of the seal 1 and to achieve this

25 predefined great height without stacking two or more
extruded sealing rovings on top of each other and thus

reduce material consumption.

Fig. 4 shows another embodiment of the invention wherein
30 not only the height of the cross section is increased and
a sealing rim molded to the seal but the cross section of
the sealing roving 1’ is influenced in lateral direction
by a movable electromagnetic plate 7° with solenoids 10°
that is placed sideways from the roving.
35



13 In the enbodi ment shown in Fig. 5 the el ectronmagnetig gyl Sooa
designed with a step in its bottomto a rectangular or otherw se shaped
sealing roving 1' to the electromagnetic plate 7 and to produce a specific
stepped 5 seal 1. In the sane way, this electronagnetic plate 7 can be
pressed onto the sealing roving 1' to cause the sealing roving 1' to
stretch sideways and_to produce a seal .1 that.is Iagtened and profiled
accor di ngl y IM ¢he Sehiglersofhord s Figh refbfeRtECsyBGFECt8eal 5 1
Extruded segiizng rievidegigragRaitic spasteclias i teobdticbiveoparticles 3
Conductive nagnetic .outer ring 4.l nner row i;t.ho dyct iye ans
First seali rlff% £516% EF S AP ERN %%aml% tgéggﬁgng. - g\ér g%e) 7
El ect r omagnetlies tplcategrizt ilcatpdredle & eatd dngmeduceppaspeg ifief isteppred

(i ndentatio Ot.r usj on4 st aly rJ henghd+esegagat) 10
Sol enoiE)gI1 (scra;’/geo‘;rr%nta)' ?r’l\lg/hésenb%%%nezg«@?’l_g%%aielr}s@fgﬂ%%?%ég ?Jor 1:pr oducing a
conduct i ve $wapresgediorde thes|sealilgy KPVERG Ag F8t 6APER thCer ni xed with

conductive parhiic %:6&1@{9‘ i1s did eatdet APRiideeralzoBndarceptrvdiere anto a
first sealing surface while still i)n?é_i#srt%l#alatic state,. characterized in
that magnet isealpdr tihated safd a5hesy i & ?‘é’éfloFﬁd gri al

10



10 prior to or after extrusion and that, after the seal jng,vBiighi ahohas
been applied onto a first sealing surface (5) and subsequent curing of

just a surface layer, a magnetic field is generated over a specific
period of tinme-using an el ectromagnetic 15 plate (7) placed above the
extruded sealing roving (1') and the sealing roving (1') that adheres to
the sealing surface (5) is stretched tbsvards the electromagnetic plate
(7) and nolded into the finished seal (1) due to the action of the
magneti.c 20 forces on the nagneti articles. 2., The nethod according to
claim1, characterized in PgﬁF PEeggf%%E??%ﬁaW?ggpl ate (7) is set to a

| evel above the sealing roving (1') extruded onto the 25 sealing surface
(5). that correspondsrée%lt he height of the sealing gap, and that the cross
section of tHe seali g roving (1') is stretched to this height to form
the fiBished deal (1) .Ex@or8ledeeadttbdatid®d ding to claim1, characterized
in that the ef ectromanetd PlALA (fed S JURRRE MRODaritic I ruded seal ing
roving (1') and that its cross ™ section is set to a specific uniform height
of the finisted seal QoNAuUREiFe ifAIRRFIHRIETII¥h of the 35

el ectromagnetigc pl at e frhler 4-NemarhertAd4 ddnductine mesdedl according to
any one of clainms 1 through 3,. characterized in that the sealing roving
(1) is applTed as afone a‘if%ﬂljél%ts‘b‘?faoc% he sealing surface (5) and
stretalped to tée hei giHousimy resk-t o(with fihest seediimg gaprfaelThe net hod

according to y one cl.al 4, characterized in that a
groove-|ike p?f(;fi | e (%le%%ﬁ%%‘?ér&%g%}ﬁ%' the orientation of the seal (1)
and is cut inth the ellkzteomhgnbettrphagreliy plate o

g8 Profile (indentation/protrusion/step)
9 Sealing rims '
15 10 Solenoid (segment)
| 10- Solenoid (segment)



magnetically nolds elastic sealing rinms (9) in the free4§@§kh@grsggé4on of
the seal (1) that faces an opposite second sealing surface. 6. The nethod
according to any one of clainms 1 through 5, characterized in that t he
sealing material cures elastically at roomtenperature or at increased
tenperature or when exposed to Wradiation. 7. The nethod according to
claim6, characterized in that the hegat for a material curing at increased
tenmperature is supplied by the el ectromagnetic plate (7). 8. The nethod
according to any one of clainms 1 through 7, characterized in that the
magnetic forces or a vacuum hold tdeyiseal (1) that is magnetically
stretched and deforned on the el ectronmagnetic plate (7) until it reaches
di mensi onal stability. 9.. The nmethod according to any one of clains 1

through §, chara{éa;qaﬁdza@ri prodatiageaptengupaiveckeslcratledofwath a
conductive Iayeﬁ %ﬂ el %articlﬁs t hat . Ege Qotg &ggﬂuctlve and

magnet i c, Sali(cama yhﬁ& AP TERGTEBNdURE PV H6R- Tagnet i ¢ particles are
4 Novenber 2004oché@uctiieenpeedivilels thetséal dhgeabierapablpefofren

extrusion 19 AINSIE0AY Bakar dl Be.LE ?%gi%né’ sGiehae! ghigedstinathat the

conductive Iayer | ver netic Egrtlc es are made of
iron, nickel, dn 1&@0@ﬁ@ﬁtn§gﬁ§ﬁ¢@ nﬁh@ﬁﬁﬁFer1§95Th§ phowageebiting to

any one of cl aj t:chtlrérso'éQJ% ihPerfligbaciathZetei Behll2ghg hataehagve
excel l ent conductivity and magnetic effect nd to reguce terial

cond@nption, tREiGFeLs Oxe afsfEusHtFEsiRg @ gﬁQFFc FEECFBS are
concentrat ed a%@@g;k@pnwmg&uggtthobebheaﬁgaheﬁlbnemtaudédsnnt0 t he sealing

sealing surface (5) and subsequent curing of just a
surface layer, a magnetic field is generated over a
specific period of time using én electromagnetic

15 pléte (7) placed above the extruded sealing roving
(1) and the sealing roving (1‘) that adheres to the
sealing surface (5) is stretched towards the
electromagnetic plate (7) and molded into the
finished seal (1) due to the action of the magnetic

20 forces on the magnetic particles.

2. The method according to claim 1, characterized in
that the electromagnetic plate (7) is set to a level
above the sealing roving (1) extruded onto the

25 sealing surfaée (5) that corresponds to the height
of the sealing gap, and that the cross sectioq of
the sealing roving (17) is stretched to this height
to form the finished seal (1).

30 3. The method according to claim 1, characterized in
that the electromagnetic plate (7) is placed upeon
the extruded sealing roving (1) and that its cross
section is set to a specific uniform height of the
finished seal (1) by a limited upward motion of the

35 electromagnetic plate (7).



surface (5) by generating nmagnetic forces section by segtyQr.@R¢ 8bos

I ndependent tinmes that draw the conductive and nagnetic particles towards
the outer rimof the seal to create g conductive and magnetic rimsection
and a highly elastic inner roving. 12. The nethod according to clains 1
through 10, characterized in that a sealing material intermxed wth

one- pi ece4dcondibei vethod aegPreding par tdiny esnamft dasiew iInghraughi al that is
free from condyct] efjc ti.cle re_appl.i.ed by ,co-.extrusion as
a sealing rov?hgélﬁr??g%ﬂggig&n Jfljﬁatfﬁﬁeél’géea%aﬁlgm%%é’ﬁngl (i)inﬁerl i xed with
conductive andappgiedfli &s pavihé-cl@geenoepasses dHe ssedliingg statfacieal wit hout
additives |ike coating. 13. The thaod according to claim.12,

characteri zed #ﬁ) PhAL S r‘?’é%%%dt g’%ﬁ? R e L8P Yradrdtli EReparticl es
is added by m xkQUih® &&e. outer roving and the remaining conductive and
magnetic particles that are magnetically drawn to the outer rimduring 4
Novenber 2004 14. 5 15. 10 1516. 20 17. 25 30 18. 35 18 extrusion are

et hod AcRbr dl B T a3 e 1t R Shor 1Y WHEGEUTANC RRRes. The
4, characterized in that a groove-like profile (8)
that correspond to the orientation of the seal (1)
and i1s cut intc the electromagnetic plate (7)
magnetically molds elastic sealing rims (9) in the
free sealing section of the seal (1) that faces an

opposite second sealing surface.

6. The method according to any one of claims 1 through
5, characterized in that the sealing material cures
elastically at room temperature or at increased

temperature or when exposed to UV radiation.

7. The method according to claim 6, characterized in
that the heat for a material curing at increased
temperature ig supplied by the electromagnetic plate
{7).

8. The method according to any one of claims 1 through
7, characterized in that the magnetic forces or a
vacuum hold the seal (1} that is magnetically
stretched and deformed on the electromagnetic plate

(7) until it reaches dimensional stability.

9. The method according to any one of claims 1 through
8, characterized in that one-piece particles coated
with a conductive layer, or nickel particles that
are both conductive and magnetic, or conductive

magnetic and conductive non-magnetic particles are



characterized in that conductive and magnetic particl esyifotdi®el0todof
fibers or lamnas are used. The nethod according to clains 1 through 11,
characterized in that the sealing rovi7ng (1') is applied to the sealing
surface as a hollow roving and that 1the cross sectional profile is held,
expanded, and/or profiled further by the magnetic forces of the

el ect romagnet i tnpeanexedhel et el sedloimdi g teor icllaioys o ttler ough 15,
characterized jegt%‘t}g{ Lhe cross sectional surface of the sealing roving |
(11) is deforne Pe’ magnetic forces of a laterally positioned novabl e
el ectromagnetic plate (7'). An apparatus for executing the nethod accordi ng

to claimgd wife e@ﬁ&&“&f&ofcﬁ‘fﬁ G éﬁ%igﬁP‘éed drkra3GeQLdance W th the

curvature of a sealing sur ace above sal sealing surface to dispense the
seal ing nmaterthitonhe eotdustlivealdyey S feck ctha&idotesr iendd thisy an

el ectromagneti g hé‘&fc(ﬂar gan.be mved rj’zqﬂtc%lell;{ and vertically,

that can for a ??mted tl%}?jbee connected to a power source to generate a
magneti ¢ fi el danahder adosanibengotiidloned at a specific height on, or at
a di stance above the extruded sealing roving (1'). The apparatus according
to claim17, characterized in that the electromagnetic plate (7) is either
even on the sThe rabkod azesordins et @y covprifsesaams Novdosoh2004 19

br i ent at1 on of ‘e EaopeRG PARCIENER , IRl etk es e

characterized coppdehtivite prdfindengig)ce ieffiemt aydy tdi medisicened to

conpensate graguaLiens Lo, IhgSEH | NhSWIARE Y RS Bda
magnetic particles are concentrated along the
perimeter of the seal (1) extruded onto the sealing
gsurface (5) by generating magnetic forces section by
section and at independent times that draw the
conductive and magnetic particles towards the outer

rim of the gseal to create a conductive and magnetic

rim section and a highly elastic inner roving.

12. ‘The method according to claims 1 through 10,
characterized in that a sealing material intermixed
with one-piece conductive and magnetic particles and
a sealing material that is free from conductive and
magnetic particles are applied by co-extrusion as a
sealing roving (1'), and in that the sealing
material intermixzed with conductive and magnetic
particles encompasses the sealing material without

additives like a coating.

13. The method according to claim 12, characterized in
that a reduced portion of conductive magnetic
particlesg is added by mixing to the outer roving and
the remaining conductive and magnetic particles that

are magnetically drawn to the outer rim during



20. The apparatus according to claim 18 or 19, charactejigaimddrt Hghs
subsequent sol enoid segnents (10) are provided along the profile (8) that
can be activated at intervals using varying nagnetic force. 21. The
apparatus according to claim 17, characterized in that the el ectronagnetic
plate (7) is coated with a parting conmpound on the side that faces the
sealing roving (1'). 22. A seal for elggtromagnetic and material sealing
between a first sealing surface_and a second seal.i ng! surface consisting of
t

an el astical | y SXFraiomidre Added dy imixging &9 Fhs SHESS € i r st
seal i ng surf aceedide asheresi ¢ presdureas m xed With conductive particles,
produced in accordance with the nmethod described in claim1, characterized
in that the elastically curing material contains nmagnetic particles and
in that thbssedthdasethod assconsdiolg do tdiing rlettdheamgloviar.ds bot h seal i ng

surfages (firsg and 0 ' sraldhy gidfatiand to

conpensat e hei gcﬁt1 vg??%%iﬁao#&t%ﬂﬂgﬁ&n%ap and 11'ﬁﬁe,frleshl y extruded
(1') sealing rawngichss inetheafore @f difpi o danines @if A& zed in
that at |east one protrusion/indentation is nolded onto the side of the

seal that faces the second 4 Novenber 2004, 20 sealing .surface to form at
| east one H ghlTheBeEhed acepTdiPyith (@haimy t ‘Itﬁ'ér%lgeﬁ'? cording to claim
22 or 23, charaghigradesrizad thatrlide tHasdealimt erdwaing ofl thelseal is

r ubb or elastic like foamand cures_ a increased
terrpg)at ure, ora%]e]ne‘gx%%s t%eiflul”%asf%ﬁ%%)%: c{aﬁé%waﬁma‘f:lg%f ding to any
one of clains 2ndhrhaghthecresarsetistonel preihe thdiebhductive
particles expanded, and/or profiled furthexr by the magnetic

forces of the electromagnetic plate.

15 16. The method according to claims 1 through 15,
characterized in that the cross sectional surface of
the sealing'roving (1') is deformed by the magnetic
forces of a laterally positioned movable
electromagnetic plate (77}.

20 '

17. An apparatus for executing the method according to
claim 1 with an extruder that can be moved in
accordance with the curvature of a sealing surface
above said sealing surface to dispense the sealing

25 material onto a Ffirst sealing surface, characterized
by an electromagnetic plate (7) that can be moved
horizontally and vertically, that can for a limited
time be connected to a power source to generate a
magnetic field, and that can be positioned at a

30 | specific height on, or at a distance above the

extruded sealing roving (1°).

18. The apparatus according to claim 17, characterized
in that the electromagnetic plate (7) is either even
35 on the side that faces the seal or comprises a



and the magnetic particles are one-piece particles mdesoho@rddvereg£oat ed
core of iron or nickel or another nmagnetic material or just of nickel, or
that they each include separate con qptive and magnetic particles. 26.
The seal according to any one of clainms 22 through 24, characterized in
that the separate or one-piece and magnetic particles are concentrated in
the perinmeter poefiba 68) the aealeddt) one NyaHnsEnc2YGAd2ntEORDUCT| VE SEAL

AS VELL AS A NETLOD. ANG, APPABATLS S0 TS, RROGTIQN,S Abstract A

conductive seal that s forned on a first sealing  surface by extruding an
el astically curing material 10 interm xed with conductive particles is in

addition . jpntermxed with magnetic. particles. After_.applying the material
to the fi%gt sé%%i%%p%ﬂ? %%eghﬁi%gﬁf §§)§gtlﬁbﬁjﬁpfb F%g F§*&XPanded to an

adj ustabl e | eveh thaartise aprsernnd( Seald R SIHETIAC @iarglsdbngdalkbng rins are
nmol ded to 15 it netic force froman el ectromagnetic plate. The

by a mm
magnetic and cONBRIEEPIES pr AT eOnF e hridte sy "L SHCERCASL 88 in the

mar gi nal secti gps,nPasihgul arly due to magnetic forces that act on the
sealing roving in the extrusion process.. FIG 1

20. The apparatus according to claim 18 ox 19,
characterized in that subsequent solenoid segments
{10) are provided along the profile (8) that can be

activated at intervals using varying magnetic force.

21. The apparatus according to claim 17, characterized
in that the electromagnetic plate (7) is coated with
a parting compound on the side that faces the

sealing roving (1').

22. A seal for electromagnetic and material sealing
between a first sealing surface and a second sealing
surface consisting of an elastically curing material
that is directly extruded onto the first sealing
surface and adheres to it, intermixed with
conductive particles, produced in accordance with
the method described in claim 1, characterized in
that the elastically curing material contains
magnetic particles and in that the seal has a cross
section that stretches towards both sealing surfaces
(first and second) to improve the sealing effect and
to compensate height wvariation of the sealing gap

and the freshly extruded (1') sealing roving.

23. The seal according to claim 22, characterized in
that at least one protrusion/indentation is meclded

onto the gide of the seal that faces the second





