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. gamsibuTTive MRS Nk OfEtess A QIPENS Mep WOSFLrARGY 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. krroaddiinig0n @nehice)ididGaRar trHohi A% @1%%% %&@L@ﬁtauf% radiation
due t the conducti.vi,ty of .the mgterial used, another major tion of
such 29a|s F@t F&P&Cgpéﬁrngpﬁewlt conductive particles that is

applled from an extruder 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



4 Novenber 2004 2 el ectronic device against the effects pf dust parkhgl es,
noi sture, and toxic gases. The electronic seal thus al so %as to neet the
requi renents of a bl ocking seal commonly used in building and mechani cal
engineering 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
appl i cati on ®retroRiad Peekte mpsintFaddofetf aedesi %%’&rﬁ RS tgdiSfer base

because of fdSsMptONta@dit e igHddA mieasetlle%t&toaltl% Waidie drie =98 1S
curing. The el ectroni ¢ shi el di ng, characterj sti qof such _a seal é’j—ﬁlf
I ng

sufficient bRRS|%Q Beektihe freprieanty s &#%%‘ﬁ 8fh S,

requi rement sygsd i in hasi Baikyy g iegiea ofl Raigdness idide oo gdsresanduct i ve

particles that e distributed across the entire GF 0ss section. As these
conduct?ve p'éﬁl?a# f TRHETICE ‘?S/t et ° FAWE--plated material, such
seals are also relatively expenS|ve 20 DE 197 33 627 proposes an

el ectronic Sz?a% ed D3 & cama R X RENE: gx\éGH%eh\b%[ xﬂMﬂdl%rfe%i ai ni ng

its good electronic s |ng c racterlstlcs and havin consi derably
i mproved el adk9e praper tIeEerally ustanes %%%@I@%Omhl'@“sseé%roﬁnm sts

of an internal-seahiNg sTOMIG, of1 A SlRPlH G W r;uda;g;lrmi ertd) teat does
not contain any, conductive particles, enco asse %ﬁ? E{ onduct i ve
coat otla cufeHbi Bt BHTEACE MierhiBRFIRI P ctor?Ju@ﬂ Frartd &£°%3Faki ng

a seal fromdswih fdergmt dved ertslisioriai ylases dbytate while the

seal is curing. The electronic shielding characteristics

of such a seal are sufficient but its elastic properties
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



co-extrusion means hi gher tool expenses and involves the, gisk.of cpagks in
the seal due to the distinct separation of the highly elastic 1nternal

| ayer and the less elastic 35 brittle,outer |ayer and their different
curing behaviors. Some flattening of "the seal during the curing of the 4
Novenber 2004 3 internal roving cannot be avoided so that elasticity is
reduced anhdternzl asriiog icginoti beofvohdedeal Hhmtt kdasoppdsytes seal i ng

surf aces Léd@@ecﬁoaﬂ&?rang%%r @Egegi ﬁgtf{ o eghect %ldit})fgﬁgnt Cross section
a%istyp%o jf T EShi

other than circular for 't f el ectroni ¢ shi el'ding seal to produce
hi ghly ebaststte rossligectugisces porie ohsngdr guessnseetli obist twowul d nean

that the gfiofd 40,488,400, aRRLORrLaLE; XIS OB LOBLS |9, i Lfier excessive
of technol ogically "unfeasible. € known conductive seéars in particular
fail to tbhopengsx eflidflfcetenves shiskdlnnEadp thepghtiuthabigokyr because

of menufagiyring Lolesances; 4. | & gesa0ale g oduald Quas e extruded
sealing materral is always —dihensioned the sane for each seal and as any
change i nwodidnee¢an Woat dthesed fortn 4o ghesyidmoalpramgmmtter i al costs. |t

al so freq | v: hap t hat antity of . sealj.n terial is
applied o%%gé?%:é&geg??%% g%r?%:}gérg{% }?c{%%%eegioné/nitneé: hélr?g% %&-%% Yeach

extrusi onupfesesislei . e. where the two sealing ends abut. The sealing
effect of the conductive seal is inpaired in both cases. Sonetines the
sealing gap height is so imense that two seals have to be extruded on top

of each oTherkomm ttmduseare ngeals fiatedntitond ssulfsedueat operating cycl es
Lo achi edgnblssLeaul L iRl O d8 S801ga ORI Wal"Becll M tiPle
seal i ng ravings takes I Me and | NCr eases
- because of manufacturing 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



material costs. It is therefore an exanple of this invengigh @R o¥hsle
conductive seals of the type nentioned at the outset designed in such a
way that high elasticity of the seal ,is ensured, that tol erance-rel ated
variations in the sealing gap height "and/or the height of the extruded
material at the joint of the two roving ends are 4 Novenber 2004 4
conpensat edneenehtdvht agglf shebabhhg 2@l aslisisénsvbshadceslast r oni ¢

shi el di ngefégt]gﬂ.gigg %iégggggdggg éﬂsgped&spect of the invention, there is

provi ded a net cing a conductive seal nade of an elastically
curing material interm xed with conductive particles that is directly

appl i ed T oM AN B WAL ABEA:Aor M LAS ARAING, SUELage Nl S Rtdd | T Tts
plastic stafe, characterized in that ragnetic ‘particles are 1ntermn xed
with the sem¢ihf e piraldugingr at cowdtucifinegy soatlr nedenofingn that, after the

seal i ng npi gLl Alads RESRARRLLEHS N hidPluiigathhgustriace and
subsequent curing of just a surface [ayer, a magnetic field is generated
over a spatii¢iad gdnitodsoflireablysiprliad drost eoneghetder phrite a pl aced

above t hee £x0¢ Ulleqt 1$0AI09£QVIAM NG {11 15PAldng, aLOYLNG Lhat adheres to

the sealing surface I's stretched towar romagneti ¢ plate and
mol ded i ntleaxartenizads iad thesl magret e tifer tiatliesn aok iheemagred i c forces on

the magneli o, pald IlA5n naRLEL DY SO ANALDY, A3REE! (0L b nugnti on, 1 her e

is provided an apparatus for executing the nmethod according to the above
aspect wi thatn attgmuuddie skal inanmaeerdedids beapcerddhed owtd & he curvature

of 8 seal g o Ud A AR EackNEng SRl MY A5k GspgDse, the sealing
surface layer, a magnetic field is generated over a

specified period of time using an electromagnetic plate
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



be noved horizontally and vertically, that can for alimted tine
connected to a power source to generpte a magnetic field, and that can be
positioned at a specific height on, of at a distance above the extruded
sealing roving. According to yet another aspect of the invention, there is
provi ded asséatredoly eleutudedagneti thanfimsit evdadlingeabirAgce batdveen a fir st
seal i ng surface and second sealin surface ,consisting of an elastically
curing na?girl?ﬁ‘lﬁ's ?%%tld Iﬁﬁ?ﬁ%?{egoﬁgtlﬁac?%&cﬁ%é’@t Pﬁ‘ré%??ﬁﬁled onto the first
seal i ng sprbaceednth AdRiRackowith tid aidined quisthipeadugting particles,
produced in accordance with the nmethod described_in the_ _above aspect,

char act er PR8YUC| PPRGHt (e recasrizaf| i ditdthdhanslestraratbnt @i dmgnet i ¢

particl espapgrign &a{téﬂa% %ﬁahethéspér@%&l.se% Sefl iianthgﬁt £15d r%-ﬁhes towar ds
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t
both sealing surfaces (first and second) to i1 nprove the sealing effect

and to cohpéndateodreigfntivar thatoatvetelrs Joniaindg Yaphandalide freshly

ext ruded | r Qv Ng. annl f_adv age i oveneat s and usef ul
enbodi nen?’ggk%?g? hfe)élﬁlrr%%en [ O%Bﬁgéd et%e%@]él%v%d%?{% £ ngiérﬁ%c?%%erﬁf The

i nvent i veandeto of ongparetatted hbdghpr vatta tighra afondiec eudingegdp contsi st i ng of
an el asti gﬁll I%/ Clﬁi n%P%at ridal hnt erm xed with conductive particles that

i s appli el &f tEr LR FUEUETE RRAFETS TPV a plastic state, in a generally
circular shape onto a sealing surface of a housing is that the elastically
curing material is further interm xed with magnetic particles prior to

ext r usi onEAFP G0t RAVAREIIRRY LRRgAEeTR e aPngse b RFoRATeREheres to a

first seabkngne StiJARA drS mdlt baChESPYpdd e dTRIRCLLE1 QI zES of an

first sealing surface, characterized by an el ectronmagnet yCyoPhdls Hhak can
be

The inventive idea of a method for producing a conductive
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



el ectromagnetic plate |ocated on or above the sealing rQvihg.aldeadyscured
on its outer surface, and thereby defornmed. By placing the electronmagnetic
plate at a specific height above the sealing roving or by lifting the

el ectromagnetic plate that is in contact with the seal and/or by using an
el ectromagnetic plate wwth a profile that follows the flow of the sealing
roving and has the shape of at |east one grqave, the sealing roving that

adheres to tieagiffudsinade finartcing ade Bin 9o@1809 FOYRRGi E%hside i s
expanded t ovayis 16 et rommonetd Galaley aid anh adrreppesideaceecond
sealing surface. The elasticit f a_seal roduced _i.n .t hi S

consi der abl W%%r%ﬁe&’ 5he e‘f%rﬁq}?g e]teﬁ:g:r é%ﬁnﬁ ¢ PedtE 'cr%os\é\g%éaect i on

per pendi cul afl e e o MNaive rdiien t 204 Tod enjiusidichdn dieriadtt or sktt ke

seal i ng. roving, and.. especial l of g §§%I-i HHABAJL coffespondence
wWth t pr i %peecodflt Zlee %Jgtarﬁloorr‘gélgn% 5 (r:Elp a{:?e. mt%ﬁlésu elaect'r orrggnet I C

pl ate can béedihist ezkpandietghtobrilsetsad Fan vedFive sy e above t he

first seal i ng. Al ace:iddeodiel ghind expansialoicddip s ealycar besad) ust ed
to nmanufacturing condi t1ons. The met hod _cannot, only be usigﬁ_1 %’O conpensat e
tol erances (%P (HERRRFIFR) PRLCTRAGT Butthe S HAY R 45N P9 the

seal i ng roviguho Atdier 1O-i P08 ant @y addadgiend Sdvialy .t arettesr no nore
need to apply a particul ar] thjcl%rovi for, filli a.v r eat
seal i ni? gap H&EP% 3 ‘@a?th%g‘? et T s‘%gefr%elisgh O.]ﬁ'een nee%(%/t} ing or to
stack multi peIavd negsst athlahky echisck tiowding sfan fitldatneh e Wyl e | ayer to
the required_ 15 hei . Jhis T ces, tde gmnufactdinineefdt mignhdmteri al
consunpti on.gﬁ?a%ose%ahfvﬁr%%o%%p s%@(lynagé}]hat ﬁ.e ter n%&e%(trusi on refers to

when extruding or to stack multiple rovings; all there is

to do is to stretch a single layer to the required

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



any kind of dispensing the sealing material in a plastics2Q,sd:3 9php a
sealing surface using pressure. This nmeans that the sealing material can
be fed to a nozzle or an extruder head using a worm extruder, a

reci procating punp, a gear punp, just conpressed air and the like. 25 in
an advant ageous i nprovenent of the invegtion, the magnetic and the

conductive particles are rolled into one-piece rticles, i.e. the
magnetic i r creadking cringarthe | QLS PHAGTI darf"ﬁ’(fe %Stfar?oq ﬁ%}atn&d:net iC
tnrx;]lt eri al )tar(%rpc@émblyvi%@ @Wﬁﬁf&@_dwﬁled?ﬁf@ne&?egf? oln_ process,
ese particles can be drawmn to the rimare e e ) ng
roving by apblfangrReeRFRt IR e (S r%%e}scglec%no uc iéi’/ell%;e/l |%elt%hrde ri m of
the seal andyg£g agéla?]@d Mm@cgd elteOURhé I Sivsy té-qni dyst m&rﬂf uqteivmia;?iﬂy el ﬁstic
i nner portion and the conductive. ou ' dhe sealicidst the
portion’of AR IRPTWTHE Tt e%fsré SI?SGS o(% _icgrjlquhre r|01§rj eter rimarea of
t he ext r udedsii dlovisiert2 00dnducisibad | and MAGHRE LT hel b R SR dce dens

fast so thats+ arSEd &?‘%iﬂg?@—ﬁf@@%%&ﬂMé hehel esidodegret i c plate
t'r et ched

after the sealing roving was stt or a seali g rim._was rml_lﬁ(%_onto
it. The si n@@rtpiféb%sco%cﬁi‘/%l%dﬂ%t%g?%tm%yp%f ¢ FUsEHN e made
entirely of Igi‘gggl¢Ona@&@fvésa@@tlha§@@ﬂmtﬂga/ﬁtm$r@hmiq:ondlmct;tijﬂc&t ion to

the separat’e or single-piece, netic and conductiyve [ s cide
seal i n§0nat eTP‘P%Tm%%e"a’r%OP%Bthf S'si HaF e (g%%%l%%n%au%r%?g{eé aﬁ%ﬁérrjécgnet ic
particles plusy ceadgrhérve 30 hemimagnetic particles. The conductive

magnetic particles may be fibers or lamnas. It is also conceivabl e that

an internal roving nmade of elastically curing material free ror’r%magnetic
and Tt is also conceivable that an internal roving made ©

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.



15 conductive particles and coated with a thin coat of elasidfrll ¥og4iring
material interm xed wth conductive and magnetic particles is applied to
the first sealing surface by co-extrusion. Using nmagnetic particles
enconpassed by a conductive layer in co-extruded outer 20 conductive coat

I s advantageous in this case, too. Avery |low portion of magnetic
particles can be mxed into the inner roving. As a further i ovenent of
the inventiBhe ineensienetsrophgrely capphieahds Ho i SRUCPHtS i ndi vi dual

nmagneti c segpepigihhakes8s bBerashhvaled sepasad ety dOfoanpbyhelfferent
deform ng forces and,vari ably tch th cross section. It is finally

concei vabl eSER4F FHEIREAPRNY S?%i%ﬂ% %EHE%% €def or med si deways using an
el ectromagnetic' 30 plate that |s | ocated laterally to the housing/sealing

roving. The_seal.in OVI b I whose
shape Ps elﬁﬂg?d%@gﬁ ﬁea ggalgn ?iifdﬁ r%% %EE{E& ﬁwlﬁgg%etlc
forces. 4 hﬂeéaﬁérw2654réfefhecenVenth%natEaﬁb@doﬁigu%©plWb%%?bﬂlhtthe

sector of  ghig %Qhﬁgdsﬁgéﬁ PHE £20a2hsRcPEcUSRdih €61 ORM Ohbigiciseal s

curing on a sealrng surface. odinents of the invention will be
expl ai ned |ﬁOﬁD#@PrG§%EGIe%ﬁﬁhlﬁéFﬁréﬂ@ef?ﬁ cHRPEREALHRY FPLGFRCTherein it

i's assuned -Ratrkheot Le3baent i 8RCAELING1 & el he€ohaeDivONpatbiclapriavi ng
elast|C|ty and for conB gsatlng tol erances refers to a seal with
accunttOat ed*EBNBEELPRE  Par BT EResWI'iT 8™ t s peripheral area. Werein: 15 20
25

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



30 Fig. 1 is a schematic view of the seal production I GRS 0% 6l

the invention using an electromagnetic plgte t hat haspaﬁ app?%%?n%?%?g te
semicircular profile on its bottomside that follows the flow of the
sealing material and along which el ectromagnets are |ocated; Fig. 2 shows
the method according to Fig. 1, here hewever the el ectromagnetic plate has
two profile grooves to nold a sealing roving.wth two g?%g&ent seal i ng

rims; Fig. 3 shows afleEreredely ghhet PERESPTOf FF 87 gf JBvR t he
el ectromagnetic pl at e1ketpbRdytetseapsaveth differently shaped sealing
rims; Fig. 4 shows yet another variant of the nethod in which the sealing
roving is expanded by an approxinately circular seal part and the cross
Eectlgn LS @ﬁh?{ﬁ?dthbdﬁways asotrg eachabtér shey seplasedraudgnesi é'pl ate; and
I g. ows.still, anQther ,vari an : t oA+ Leh
approxﬁiateﬁ?ogaqépeggggri%g%Poéi%SBF%EEENgge%bgﬁhggéé§8whggf8?%23 by the
pressure frehesticeflilveat aooot tempgratizepPst 8t EabhIBPTt he seals 1 or

ﬁgfgr?LItPﬁg% S%g%u&gygg??@ﬁﬁ]éx§P§W& kB Gh@saviotetSradnaitsiba of a
t enper at ur e (Behfhed @Q&éggaeﬂoaﬁﬁﬁﬁgégggét3”2%%%5%%? %%ﬁgiggnghggﬁ%gone)
and t hat iSzﬂa@h%rtmcx@@xngitdle@oadumeve:onmgmtvbcmpgnembepa’z.timhes 2
??gﬁughévgoggg%.Egcegﬁﬁiiﬁ%éﬁi %r%oﬁa etgksnggﬁgqig%“&r%h?aﬁﬁd%ogEeBiCkel or
with a silver layer so that they have both magnetic
properties and high conductivity. The conductive magnetic
particles 2 are concentrated in the rim section of the
seal 1/the sealing roving 1’ thus forming an excellently
15 conductive and magnetic outer 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



with a silver layer so that they have both nmagnetic propegdjLseandohi gh
conductivity. The conductive magnetic particles 2 are concentrated in the
rimsection of the seal 1/the sealing roving 1' thus form ng an

excel lently 15 conductive and magnetic outer ring 3 and an inner roving 4
that is mainly free fromconductive nmaggetic particles 2. This

di stribution of the conductive magnetic particles is acﬂleved according to
t he |nvent|@Wg@ﬁﬁm91WQN@n@héh§§aPPﬁ§SnﬁP@rFﬁFanFEVﬁFgeH hFPhl?hg ee
conductive ragRelddhdudd iR tPagltes12sand still in its plastic state prior to
or after extrusion through an annul ar magnetic group |located at or around
the extrusion head of an extruder (not shown). In this way, nost of the
conduct i ve magpeirtd cuylaitt,i dited sapesdiile thab the eemlieot rowing iRe seal 1

to 25 f rn]H%ﬁ%#& '%?ﬁéﬁ?‘inﬂgrggx%de 6EﬁhﬁgnﬁhEglggngﬂﬁth&?neEEQHGt|C

particles 2 ner rovin €Cones her total[y free from
conducti ve mﬁyﬁﬂqkﬁqxﬁqnqﬂaﬁ;GE ath@anépﬁ§ §ﬁP918nsnﬁFltB6FtFBﬁ t her eof .
30 Deviating RRodivmals %e%%ua%é abeveoni bfi &hé| &@qugeaael vabl e

that the enric ed rimarea i s produced in known g ¥ cQ.8& Eéu on of a
mat eri al |rﬂQﬂﬁﬁ%«ﬁP%MQNﬁy'65h@@@@@@§1§ﬁdaﬁggW@FPetbﬁr PEFES-8Rd terial
free fron1Qgﬁgwggwﬁagyugﬂmgngk;@um@&tmameSewhébalbythhe3ﬁagaEEncm

i nterm xed W%%%{coqﬁgftlv rticles forns o2 4 Novenber 2004 9 nmgnetic
rovi ngt4 hat BV, SHE"EA°"s free from conductive

particles. in particular, it is possible that the sealing roving is 5
honngeneoushﬁllq%?kﬁhﬁﬁqﬂ¥%£¥i%ﬁQQﬁﬁB&MFr%%QnEHQ“eEbQ pakt seh@siagross its
entire cross section, -or I nnér rovi ng contains smal | er portion
of the requiammlied while still in a plastic state onto a irst
sealing surface 5 of the lower housing part 6 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



total quantity of conductive and magnetic particles that, gégifcdWBopowar ds
the outer rimsection by the magnetic 10 forces that act during extrusion.
The freshly extruded sealing roving 1' for the seal 1 is applied while
still in a plastic state onto a first sealing surface 5 of the | ower
housi ng part 6 that, 15 together with amw upper housing part with a second
sealing surface (not shown), fornms a housing with a sealin of a
speci fi ¢ hebpghatbat speaifhe @m@tﬁﬁgglﬁQO%QIPQ% 58@%%%9d¥%@F¥%gﬁlg§¥ 1to 4,

the freshly. %gwgeé s6ali pas aﬁw BHabé $9r01ﬁ@eo§61ﬂ<bré gnbéved |35 has a
circul ar % after being E ied o 8 he flrit seal i %% sqgface 5 a
sonewhat fIﬁ?@@ﬁéﬁchB§§ EB@th tompaigtt 8F SFfEteCTOMFHEES Al i ng rovi ng

11 that harﬂ@gﬁefUrﬁhaQOﬁaﬁeEnthéSseallll phdstimustihtedafeBr extrusion

Wi th the seal in 5_of _the.hgusing, par curespfast as the 25
curi ng®par afet® gléﬁcisaésr85ﬁ??gﬁge93?ur g%dE%%n1§Hér HﬁLgpradlatlon or
rai sed tenppraftilie arehetfeeti be hetevatedstn@nﬁlﬁﬁélbbr@¥ohnof material to

he cured is__relati y ecfar kesei gcorperated in |t The
seal i ng rovPh Ou?% ¥ﬁgb8kg§hg§géggogg Sgé %£§n1 2 t 30 or twiradl |on to

cause the oaﬁectggmﬁaaétéﬁ Pﬁét§eﬁlm@§0hﬁ§rﬁgﬁta§ fEE? 882 phoss?hl & nen

curing takegephage §5v1hﬁciea%ﬁdth%”E@%@lU&ﬁgoéeaDﬂﬁg hh&fadeaSLdﬁheV%en
the sealing roving 11 haS been agpll d onto the £ 5, an

el ect A@magneetchpiaht Fevelnflelhsve eFﬁEOP%&B?thsugiﬁg par?f‘gg
posi tioned dipent by eRedphorembes Rﬁﬂéhlﬁherhanghtspécthecfdn85bﬁ@e above

the sealing rov rofil.e.8 .that S o] nor e
grooves is eFEEQ@%@daFﬁ(8 R& GGt ESmeSPde Ph?ﬁh : gg?g%ﬁagﬁeﬁ?ﬁ

respective height of the seallng gap.

15 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



plate 7 that faces the seal 1, and a nultitude of 5 sol enogglsrlR+ 5004
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

el ectromagnetic plate 7 matches that of the seal 1 or the sealing roving
1' on the revolving sealing surface 5. 1fthe 10 set height |evel of the

el ectromagnetic . plate 7 plus th depth.of the profile, 8 . ch the hei ght
of the fini§ﬁ€&ln€Xﬁ&ﬁé€8eaﬁﬂlBﬁepPBEPFéﬂgségPsgnahP%ﬁtTs aged on the

respective heilghhgofist besseédllenpegapselstThbapr binkeo8lyf thhesurface
el ectromagnetic pl 7_sh i .0S4 .1 ' i gagl ; sWak¢hy neans
that the eFE@Fr%ﬁggﬁgtF?ag&%9e97vggg.%e g%%pﬁé%éFgegven_oﬁsits bott om
side. In thissffiseentidwevdexibie ébegivenkigietPcthpl BpédinFadorsepe

positi gned gh,:3 SREE khGolll $620G82BeVene0 el Racseali poctevhgdsdalingstret ch
the sedling roving 11 nd change its groflle

] L ) . E d0|gg 0. The .
el ect r omagn&eiterpRdt d 57 sitd ldowleskAcatdy §8r§ab fef™ sBEFc@a?HSFlghomn) for
a short ting, fhe1mRINELre $RANINGN2SheALeR alrehs (duaer eihg Bhe
el ectromagnétic plate 7 or onto/into the profile 8 on its bottom side
because of the nmagnetic particles 2 that are contained in the stil

pl astic and adefear nrhitd neealhieneigritngntll shiapéngt Ketretichdnoceated magneti c
particl es enbe

dint ri . ‘be S t-hepraneti C
forcesbf att® 3??5%” Fﬁgt%o 5%%?%%@3?@%???2@ élgggr%%ggﬁetiggglate 7 apply
to these parlite &s.isAdetiaghed from thgofiing shedcserd Hei g€ of the seal 1

can be set, éi%@(;ﬂ' g;%tt'té‘ 1583 IMGAOHN@Gach'1yf dethbh®esediroh ehr be
stretched upwar gggﬁ' thl 3 o '

( var us nmade 35 nore el astic, andfa pecificwgigher
el astic profiirdswd ssalndl d&d dth k96t &Hfgﬁcﬁhg séiﬁ Pral™faces the
4 Novenber ZQQ4ened during shaping and was only kept on the
15 electromagnetic plate 7 by the magnetic forces. The seal
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.



11 sealing surface on the opposing housing part. This pofgidMheS2998Si bl e
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 fornmable and the magnetic particles 2 are

bound in the rimarea (outer ring 3). After setting the height and shaping
(stretching and 10 profiling) of the sealing roving 1', the el ectromagnetic
plate 7 is dgtaehgdsh dp@ﬂ %behfén'téﬁagﬁllﬁgabn 11;05 h&lotel slcoworagaet atspl ate 7
can be ea5|lg detached_fromthe i i hed seat @é +e§f§ tgﬁ syrface of
the seal wasPehaFoenegd dﬁ??ﬂ% SRapth Eﬁ%a%%% %ﬁl% ept ' on Re*s '
el ect r omagnebbd et phas edé bwltheuna@nproﬁliergesovéheth@al181p©si§b©me@iently

har deneg at Lpe. tL0pphsnal he.nchegiLomnonet Lecpbale dnaspdet achsduanal it

keeps t béen no e nmagnetic forces.
mat eri al cureeahndgrrohengnifueﬁ@blb¢ hb%%e @m%OQUmﬁmﬁ%trBhﬁgnetlc plate 7

may supply hgat. 90&&&&%@5@51&9@ 7CH£tH9a0£>réhﬁlée@|m@9 anéerbal and to
stabilize the api n e magnetic forces. The

| ef
shows a fresﬁl?céﬁtﬁhﬁéﬁgéﬁapﬂﬁa thg £8% nboljuﬁhdcﬁﬂsglﬁ Bﬁ%ﬁﬂ%tlc pl ate

7 positionediMerMotheachby abayvengt rikhe. pIﬂfibeaBsoncbheebﬁabba1SDde of the
el ectromagnetic p

an a a The
centraf® part16WQF|gﬁele%ﬁﬁﬁgowﬁggggéF iﬁk% g %béﬁg%rémﬁgéggéﬁ?ﬁ
el ect romagnefoempbat ehé sealntlo wheh36rpwbthbet8a Fhalinghriman8rphPt of

the f hows f d ded
0 e 9o B el DB pEeel o, Mot phenet e egceLosigl e

astic UE Bgrtlon
(sealing r|negyctﬁpmegpatablQléﬁﬁoéhﬁﬁn%SmPiﬁC?ﬁodlr9Ct §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



adj acent and mainly tapered sealing rins 9 is shown in 3% f&mn2r bEEe the
profile 8 in the electromagnetic plate 7 (or the solenoid 10) consists of
two triangular notches. 4 Novenber 2004 12 A drop shape with a tapering on
top (not shown) can also be produced using an el ectronagnetic plate 7 with
an even bottomside (wthout a profilesxroove) that is positioned 5 at a
certain distance above the extruded ,and .still roun eal i n% q:ovi ng 1'.

Unl i ke t hesdPefbGdisREncdnete Shawa o FdGneti E}ﬁ StECTIRFERATE Prof il e 8 may
al so be pl aueddiieclday @i wiltt sealtepo ipudtcschoseost tet ehi ng of the

nol ded-on sealing riim9. it .is _al.so conceivabl e. . .t

el ectr onngné:t‘%cé:ag\géltlgﬁ STpPSETEL RS 15 alpéaﬁieggaﬁéb% %?’Jﬁﬁgegealrﬁglfh\?\j th or

wi t hout a sedldawyaniagnedric @lagta &t end e prossicseet sprciifict $TRPPGHt by
lifting the __el-ectr ti t hats J | ' I Rt hecageal i ng
rovi ng%l' : f’f%lg'l gc:jLs'. q%?%}%aﬁ%“g g‘f??w _cﬁgr %é%bc%d%?qng%?%%gk %’rl%duci ng a seal
1 with one &e pwesses g ithe Ferbiing FPFiyong = §PoFAREE, thiferein the seal

i's stretcheddpwarfs-dRddea - hej ahtraicd ke sealisnend mospbrdduret aonly to
increase the 20 elasticity of the sealrd)n ttyg ection b tretching and
B e

profiling tHeaded itHfh diA dgattBird & REEPE NG Fer ences i n
hei ght resulting fromapplying the sealing material and fromthe housing
to be sealed, to be able to define a uniformheight of the seal 1 and to
achi eV this 25 predefined great height w thout stacking two or nore
extruded sealing rovings on top of each other and thus reduce materi al
consunption. Fig. 4 shows anot her enbodi nent of the invention wherein



30 not only the height of the cross section is increased ang,ausgabhpg rim
nol ded to the seal but the cross section of the sealing roving 1' is
influenced in lateral direction by a novable electronmagnetic plate 7' with
sol enoids 10' that is placed sideways fromthe roving. 35 4 Novenber 2004
13 In the enbodi ment shown in Fig. 5 the electromagnetic plate is
designed with a step in its bottomto al4rectangul ar or otherw se shaped
sealing roving 1' 'to the electromagnetic plate 7 and to produce a specific
stepped 5 seal 1. In the sape way, this electro tic plate 7 can be
pressed onto the sealing roYifif %f Fﬁkﬁﬁﬁﬁﬁetﬁ%gggggling roving 1' to
stretch sideways and to produce a seal 1 that is flattened and profiled
accordingly. 10 4 hbv§ﬁ¥§y 2004 14 List of reference synbols 1 Seal 5 1

Ext ruded seal i'ng rovi ng Magnetic particles, conductive particles 3
Conducsi ve madretic oxtruded) slea¥ing TOUWHEY wi t hout conductive neans

First sealing zsurfacepgq%rﬁéﬁwsgmmrés,(\@dﬂmdﬂme seaiinglesur face) 7

El ectromagnetic plate /7'~ Lateral electromagnetic plate 8 Profile
(i ndent at i on/ pr ot r usi SHHRIEHLVE MRS HE YRS 5T Sol enoi d ('segnent)
4 Inner roving without conductive means
5 First sealing surface _
10 6 Housing part (with first sealing surface)
7 Electromagnetic plate
77 Lateral electromagnetic plate
8 Profile (indentation/protruéion/step)
9 Sealing rims
15 10 Solenoid (segment)

10- Solenoid (segment)



10" Sol enoid (segnment) 4 Novenber 2004 15 Cainms 1. A nejhed,J8erPs@sci ng
a conductive seal made of an 5 elastically curing material interm xed with
conductive particles that is directly applied from an extruder onto a
first sealing surface while still in its plastic state, characterized in
that magnetic particles are interm xed with the sealing material 10 prior
to or after extrusion and that, after the sealing material has 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
time-using an el ectromagnetic 15 pl@atgigs’) pl aced 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
nol ded inyQ tha mfétmlbahaarsgabdﬁhhngua tontihetaoti seadf mhlle ofigaetic 20

f th t, ticl d t I 1

char St or i ed FIASEHse L1Re CUFAEE; BREGTORTc BRRTRLES) Tehet o a Ieve
above the sealbb@dh@ﬁlwg pirriedesudbdtonsodinecRbysapblhgdstiremce (5).
that correspondg, ¢ gﬁt&%e@:e'og% Flff_l&lg'a ésahaﬂgegaefaaedwme khe1gross

section of thé se Stretc his height ,to form
the finished seall¢3)p13®t30 $ﬁetﬁetﬁbér§§€érapﬁé i8 ehatmegnehifacteri zed

in that the e%, SGHQRGNGLC jBhakhikll W3Rl 8aedsBRREngt erextiauded seal i ng

roving (1') and that its cross section is sgt ko a s eC|f£ﬁ uni f orm hei ght
of fLiRe prior to or after extrusion and t ter

sealing material has been applied onto a first
sealing surface (5) and subseguent cﬁring 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).



finished seal (1) by a limted upward notion of the 35 eheglfRRgNehh L
plate (7). 4 Novenber 2004 16 4. The nethod according to any one of clains
1 through 3, characterized in that t sealing roving (1') is applied as
a one-layer coat onto the sealing surface (5) and stretched to the height
required to fill the sealing gap. 5. The nethod according to any one of
clains 1 é&hroughe methbdracterdized o ahatore groovieriniskd whafouod (8) that
correspond to the i i of t ( and is .cut into.the

el ectromagneti%'pf%%iég‘?%ﬂ%%nie?iﬁl?)e/allrr%l%ésalen Y% g HPrs (9) in
the free seal apglseétaona obnéhbagealcddy) dritad tfiac esaan ngoppegiakce second
seal i ng surfac? 6. %’he nmet hod_accor di q_? ta an%/%qone of clains 1 through 5,
characterized in't AaF FheCkeR? NP ndterifedohtureauigess o ity &0 oom
tenperature orgahlingrgased tenperature or when exposed to Wradiation. 7.
The met hod according to claim®6, characterized in that the heat for a
material curing at increased tenperature is supplied by the

el ectr omagnet | gnl fbendd) acBordhifs T N AGROTSH N LRATY (BOh o 2l e 1

through 7, characterized in orces or a uum hol d the
seal (1) that #s cohgnattenltsd bt rdtathed ambweflokee prorfiflke (8)

el ectromagnet i ate 7) until it reaches dinensiqnal stability. 9. The
net hod accor di ﬁ%g%oc ﬁflé %n%ft%l%lf%soﬁl?rﬁfraotd‘g%l ﬁ% arsferided in that
one- pi ece partafdesscoat ethtov tie se Cantitmidgteediay @lat® (myckel particles
h
that 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



are both condu

ctive and nmagnetic, or conductive magnetig @pgRRA

non- magnetic particles are 4 Novenber 2004 17 interm xed with the

material prior
characteri zed
magnetic parti
11. The net hod
in that, to ac
reduce nmateri
particles are
onto the §§aH
section and at

to extrusion. 10. Th thod according to claim?9,
in that the conductive layer is nade of silver and
cles are made of iron, nickel, or another magnetic

Hedd ve
seal i ng

t he
mat eri al .

intevntked wothntheomeafing aiaterialhmeughr t00, characteri zed

Q% Ve £xg€el lent  conductivity and nagnetic effect an
al “consunption, the one-piece conductive and nagnet
concentrated along the perinmeter of the seal (1) ex

Pl SULAAEC, (S B PENSTALI N0 JBQRELIE LRGeS SECti O
ep

I'n endent times that draw the “conductive and nag

dto
iC

t ruded
n by
netic

particl es towardstt teeoserductivne ofaytdre sealade ofr edtloex eoddgbei ve and
magneti c r|n1@§§%%9%c?ﬁgr@i %%Ig%éﬂﬁggé(5f nney, r QuiRg, 12, The nethod

according to c
interm xed w
mat eri al that

rougl characterized in that ‘a seal i ng
#hobher phagee tbhdurténialand magnetic particles and
is free fromconductive and nagnetic particles are

by co-extrusion as a sealing roving (1'), and in that the sealing
mat eri al 1ht er Bhgedevhod aorelcdtiy e arhnagitetdfc clgams dl edrengbnpasses t he

seal ing materi
according to c

2h WhhoutcoAdAld | vesdike i COMiG Lde1Tg et hod

aim aracterize at a reduced portion of

conducti ve magpenfectivity and magnetic effect and to reduce

12.

13.

material consumption, the one-piece conductive and
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 seal to create a conductive and magnetic

rim section and a highly elastic inner roving.

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.

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

mat eri al
a sealing
appl i ed



particles is added by mxing to the outer roving and thg g&nBijaLN
conductive and magnetic particles that are naggeticallygdﬁamn tg ?%%aouter
rimduring 4 Novenber 2004 14. 5 15. 10 1516. 20 17. 25 30 18. 35 18
extrusion are added by mxing to the inner roving to reduce extrusion
pressures. The method according to clainms 1 through 13, <characterized in
that conductive and nmagnetic. particleggin the formof fibers or |am nas
are used. The nmethod according to clains 1 through 11, characterized in
that the seal i rRFFPEWHP (FG FLeddpr iwdFind (e IFTRFS FEEY &€ a hol | ow
rovi ng and t hateddee cé550SH6h ipredsyedi |l e is held, expanded, and/or
profiled further by the magnetic forces of the el ectronagnetic plate. The
met hod according to clains 1 through 15, characterized in that the cross
sectional ®Barf driee afethdd soxdrdigng o nglaimy i shisfughneld by t he nmagnetic

forceg of a | atgrally£05idd CNPC Y AR fau Bl AR TAIPIRRNIG R ate (7).

particles in the form of fibers or laminas are used.

15. The method according to claims 1 through 11,
characterized in that the sealing roving (1) is
10 applied to the sealing surface as a hollow roving
' and that the cross sectionél profile is held,
expanded, and/or profiled further 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 First 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



An apparatus for executing the nethod according to claimgdoydrdaranoos
extruder that can be noved in accordance with the curvature of a sealing
surface above said sealing surface tg dispense the sealing material onto
a first sealing surface, characterize by an el ectromagnetic plate (7)
that can be noved horizontally and vertically, that can for alimted

ti me be connecpedfibealPovef asbukerst omgemratigencadgdenitetfipal d, and that

can be positi Ogﬁgtaﬁa@ch%%??ﬂé %{%%%ia%?%gt% cﬁ%aqi stance above the

extruded seal i ng roving ng to claim17,
characterized in that the electromagnetic plate (7) is either even on the

side that. faces, . the seal or conprises a 4 _Nave r 2004 19 profiile (8) of
2t Teast bho. pTBH TRALETF i Tai BS (T v nds (RE FEaRAAE on of 1 he
seal . 19. The appshatushacsostlilng (9 claivadidblghaiaeheiioned tbn that the

profile (8) is variably dinensioned to conpensate graduations in the
seal i ng surfac‘égmB‘?nS?T\"/u% PG O, 1 He s atids “¥&E6F8engt o cl ai m 18
or 19, characgﬁéigggsiﬂ?that subsequent sol enoid segnents (10) are
provi ded along the profile (8) that can be activated at intervals using
varying magnetic force. 21. The apparatus according to claim17,

characterjged égﬁ L& 16 Platy icS coated with a
parting conpoun gon re&gl&sdgécfeﬁ%t r%gggtcﬁeaqnge% fo% 1r9c5vi ng (1'). 22. A
seal for el ectchaagoeer czaddimetlent dulseatuiary sodtemeed achimestsseal i ng
surface and a %f&?ngrgggiééghed 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



surface consisting of an elastically curing material thatybSenidretbby
extruded onto the first sealing surface and adheres to it, intermxed with
conductive particles, produced in accgfdance with the method described in
claiml1, characterized in that the elastically curing material contains
magnetic particles and in _that the seal has a cross  section that stretches
towar ds both s&8PlARIsEPFARE’ teffost ahd ertorne oy Gflestie seal i ng
effect and toseqnpapsatif® height variation of the sealing gap and the
freshly extruded (1') sealing roving. 23. The seal according to claim 22,
characterized in that at |east one protrusion/indentation is nolded onto

the side gf theyseal,ih t %ﬁﬁb §%q l'ing
surface to forn1§t§ gasgégéggﬁ?%h$§ %ﬁ%@??%ﬂ(%ga VngﬁFﬁ%g% .%%?? The sea
according to chai bth22 the28lashier avdeerzald famn thHwatsddle ied asthbermat eri al

f th | i ber. .elastic li f d t t t
 nr oased L empeFabURBC16r FhRns Xbobih T OV Tad ot eSO coal

according to abycosesefi téapsBadréd hrotighherRoxpgdidevzed in that the
conductive partigLes, and the magnetic particles are one-piece particles
made of a silvERYEBEt8A-core of iron or nickel or another nagnetic
material or just of nickel, or that they each include separate conductive
and magnetic particles. 26. The seal according to any one of clains 22
through 23 chhrageetizegef@dlinkato tany separel & lerimsn@pitéewugh

24, characterized in that the conductive particles
and the magnetic particles are one-piece particles
made of a silver-coated core of iron or nickel or
ancother magnetic material or just of nickel, or that
they each include separate conductive and magnetic

particles.

26. The seal according to any one of claims 22 through
24, characterized in that the separate or one-piece
and magnetic particles are concentrated in the

perimeter portion of the seal (1).



and nmagnetic particles are concentrated in the perinetersp@std@Rr0bgshe
seal (1). 4 Novenber 2004 21 CONDUCTI VE SEAL AS WELL AS A METHOD AND
APPARATUS FOR | TS PRODUCTI ON 5 Abstract A conductive seal that is fornmed on
a first sealing surface by extruding an elastically curing nmaterial 10
interm xed with conductive particles iszyn addition interm xed with
magnetic particles. After applying the material to the first sealing

surface, iteoNMRTIVECIIAN, A GiEIe A p@mﬁﬂflﬁﬂ A
towards a second sealing surface and/or sealing rlns are nD ah§3t05€5 it
by a magnetic force froman el ectr oRRQRBCTEON!| ate. The rmagnetic and

conductive particles are preferably concentrated in the margi nal sections,
particularly due to magnetic forces that act on the sealing roving in the

extrusign process.. FIG 1 Abstract

A conductive seal that is formed on a first sealing
surface by extruding an elastically curing material

10 intermixed with conductive particles is in addition
intermixed with magnetic particles. After applying the
material to the first sealing surface, its cross section.
profile is expanded to an adjustable level towards a
second sealing surface and/or sealing rims are molded to

i5 it by a magnetic force from an electromagnetic plate. The
magnetic and conductive particles are preferably
concentrated in the marginal sections, particularly dué
to magnetic forces that act on the sealing roving in the
extrusion process.

FIG. 1



