-;e3evsD " 6RTPU  CONDUCTI VE SEAL AS WALL AS A METHOD AND APPARATUS FOR I TS
PRODUCTI ON 5 Description This invention relates to a producing a conductive
seal 10 material interm xed,with coy applied from an exﬂ @ﬁw

0 it is not
"yet cured, and to this nethod. nethod and apparatus for MW ﬂh@”ﬂﬂ tically
curing Zductive particles that is a first sealing surfa I

produced according to 15 It is known that el ectronic conpon®diftsg cause

el ectromagneti c noi se signals that travel outside via signal conductors

t hrough gaps in the housing of these conponents where they can spread,
agai n t hr COYPUGATYE BEALr deiWHIig AR UsiNiHAD ANDekPRARBTUSNFQR cOhPonent s
and 20 cause damage and nalfunctiggé QE hgﬁse ot her el ectroni c conponents.
To prevent these el ectromagnetic B4t act as a noise signal from
escapi ng fromone housing and entering 25 anot her housing where they can
i npai r. the functioning of electronic conponents, the surfaces that forma
gap ir? t he housing (sealing surfd&9rigtelFeal ed agai nst each other by a
conductive seal. The housing that is also conductive acts in conjunction
with the conductive seal 30 as a Faraday cage to prevent the em ssion of

ad at | on T PadOERE oo FIRSER 1S perBPSh re] RERRRIGH o 35 r adi at i on
due to theproddadngyviat yooducis vieatserilalf rosedn @latshdrcalidjyorcunimet i on of
suchygeal spbg e q5€Ghic @3 mlked"§ith conductive particles that is

applied from an extruder to a first sealing surface when

it is not yet cured, and to a seal produced according to

this method.

15 It is known that electronic components cause
electromagnetic 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 electronic components and

20 cause damage and malfunctions of these other electronic

components.

To prevent these electromagnetic waves that act as a
noise signal from escaping from one housing and entering
25 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 as 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
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2 el ectronic device against the effects of dust particles, noisture, and
toxi c gases. The electronic seal thus also has to neet the requirenents of
a bl ocking seal commonly used in building and nmechani 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 seal|] e .a_h i ng, part he a u of its
wei gt and PecthPbPEraslige 85 A Rkt SERECLSE ABELPRREISTRE
el ectroni c mbietdirag shdr hokécri ghbes. ofhsueheatseaicaseasuthusi @hsobut its

el astic pr tiges n i ghe L g L equl it has a
T5hi gh degias bF Ry Ehe el bEnghERCSE PR OBRLAG LA ERNToATy
di stri but edu8edoss Pueldpngrendrmpsehaeteabnenginedeseg cbpdbtevertparticl es

are mage of 4 pahy¥LerO06fagdbk¥B8heBLabedy8Bh Ll rosHEh seal s axe al so
rel atively expensive. 20 DE 197 33 627 proposes an el ectronic seal that

contains |l ess of the expensive silver while retaining its good el ectronic
shi el di ng chasasl efrethtg artria¥tngceondingredl yhé nmpeoed eéasioted

properties f ance 25 blocking. This seal consists qf.an_inferna
seal i ng rov?ﬁ%vgggé% %I%g??53#$¥ %ﬁg? %aﬁnfé?g%lg?%afo%beghn%tcE%n ain any
conductive pacticnessentbubatzetlaytenedi af conduepl veatben ofita theing

mat er y gl '“é@éﬂﬁ?dsx‘.{‘kwc&o&?“&t%Xﬁsﬂ%t &%@?or%&%éﬂgbﬁsée@éc LOM two
different materials or m xtures by co-extrusi on neans hi gher tool expenses
and i nvol veaf thes rvaight ardckss|nihbakaalagkic tarate Wrisle nkleseparation

of the hi ghdyael BstéGringermmé &yeErantetieidrRsn® @sdtsc8orPstisde outer
| ayer and thﬁlr |ffereni curlng ehaviors. Sone f]lattening of the seal
during t he CurfHR ot FHRat axe s fficient 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 retaining 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



internal roving cannot be avoided so that elasticity is reduced and an
elastic tight fit of the seal to the opposite sealing surfaces is no |onger
guaranteed. But to select a different cross section other than circular for
5 this type of electronic shielding seal to produce highly elastic cross
sections or portions of cross sections would nean that the effort to design
appropriate extrusion tools is either excessi ve of technol ogically

unf easi bl e. 1&9e£51951 kfwmngoegﬂﬁatvsess%:?déa par that! éiaéeablw genpensat e
differences 1n sealin t hat occur because of manufacturing

t ol er ances ??ﬂ?%?@ea%ga?% ﬁ% gh?|6h95§ fhe ektkhaeseadtatPnghfmterial is

al ways 15 db i@@egle&h_eﬂgagarf@@egags ﬁ@aioﬂ@Qra@uéﬁanﬁééﬂgeBhﬂ gbanet er
woul d result nmaterial,costs o] fre entgéﬁhappens

hi
that o or et SIoEhant Lo FSreRbar TS rRPEFGh P Ehab ot ReR BhTGLIRE EUAI | no
surfacg at thies biegpeane figehadteowiof skhehdend rssabntprprcedacei heghPP where

the two sealilg. £nds, abutscdbeoseabingosligel of LDEsconduetbye seal is

inmpaired in cases. Sealing gap herght 1SS0 i mense that
two seals mmelddn%@ne&hahdweo@ff@ptotoe@%hlmh@pmm@h@ 25 seal ing

surface in éﬂ&@é‘i’&?q&@@is%’@ré‘{ﬁl@@r Cé!:%éésix?e aghi EE&ﬁBfogfggliﬁd hei ght

of the seal. Over]aying two or multiple sealing rovings takes tine and

i ncreases ntf®3APERdsts. 30 It is therefore the probliemof this invention
to progi de conductive seals of the type nmentioned at the outset designed in
such a way hat hugg elasticjt he seal is epsur

t ol erance-r rf 4TS ElY% ?ﬂ% Sl i PR G %ﬁgﬁ?iﬁng?or t he hei ght of
the extr ud&cbrﬁ:ﬁemsaatee i@ £ ferémees oimtseaeiliﬂnge daw heolghng ehas eaceur 4

conmpensat ed,, angsd haf rﬁ%@fé@ né Siﬁ“f& éng%gif ctroni c

shi el ding are ensured. |s so ve accor g e invention by
a 5 net hod RAPresiony 4$1et1¢¢laﬁf>af€3€@¢@t$%%lmwﬁl‘b@dl¢h % a# HWays The desi gn

of thes appafaldiss { Hed ¥Ry ShOUE ot Nea IRt SOM Akl e LARr @cdegdsincs of the
seal produced accordlngaﬁo the inventjon are described 1n,clains 17 or 22,

respect i vel§-aMRF iy FoRRU pt R vistEiRs LORE (R UPe efibtRt nePRSS of t he

invention are deserihegienc Ihehgphehai that Teytewent | pean gy obf a nmet hod

for producin B condqgtlvgl15 seal EQES'St'ngof ahlelastlcgé y %yrlng
o Gf

material inter mnx%dTl T condsucet‘ﬁ’% par T P HETe S %ppﬁ1
ext rusi on, i kesiining rard predtot sach eextwusa;ugermmstws ci¥cal ar shape

ont 0 o seal i S WHAG D sdh US| Bl Skl dihe Sbasthgaltyesurdng material
s 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

25 sealing surface in two subsequent operating cycles to
achieve the required height of the seal. Overlaying two
or multiple sealing rovings takes time and increases

material costs.

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

35 material at the joint of the two roving ends are



20 further interm xed with nagnetic particles prior to extrusion and that
t he extruded magnetic sealing roving that adheres to a first sealing
surface is attracted by the magnetic forces of an el ectromagnetic plate

| ocated on or above the sealing roving already cured on its outer 25
surface, and thereby deforned. By pIaC|ng the el ectromagnetic plate at a
speci fic height above the sealing roviffg or by lifting the el ectronmagnetic

plate that | Cto V4t / netic
pmmh%%%M%%%%#%%%%%mm
t he shape ¢flesttyasst Brelgiow are manssesd.ng roving that adheres to the
first sealing surface but is still plastic inside is expanded towards the
electronagnetlc plate and/ or an opposite second sealing surface. The

el astici ty ¥ sy ryoRl g5 dfu sl vest ia¢ qogidingayFq heoASTVEETEIATY Bisr oved by
Istre_tgszhld ngnteltem@erw@ﬂnsflr@rtmecr&ml 2T Elrii Mt 1Sy d@@%@xﬁﬂﬂe&? P dlfa]gm S

ongi t udi n rectian o seal i ng.rovi and _especi ornmng a
sealgi ng ri ﬂ\ &' corqt' 5&@%&%2@‘%%@ é_‘uﬁr(){f]’ I §a5frytlﬁ’% é:]“g:ct ygnetl c °
plate. As mwwde@ndortd@e;harapﬂtaimmsb@fa@mtseah preelugled or set to 5 a
speci {1 | ¥elorAhote dIEHd L8y BRald G AR e shel s fepang on) of

the seal can be adjusted to manufacturing conditions net hod cannot
only be uséd. t@ﬁﬁﬂﬁﬂ&%ﬁﬁkYtolerances in the sealing gap height but also
hei gty variation in the sealing roving. Another 10 inportant advantage is
that there is no nore need to apply a particularly thick rOV|n for filling

a very gredAVeB&AIgeQUSap "RIPVEREIES g NeéStudurrbeddaen tseioghtththen

extrudi ng ahvied tlbackaraulddsplra bedviingthea bbbchafifsi.s to do is to stretch a
single layer to the required 15 height. This reduces the manufacturing

effort and material consunption. It goes w thout saying that the term
extrusi on fMekedgvientiwe Kided off dimp&hsﬂngorherséabhng @A tcemidalc tilvea

pl astise 2043631 £33l 00 BHELRAGLHTYNBRERISHER e TS TeANS that the

sealing material can a nozz or “an ext head using a worm

extruder, anteEmprecatiiy sorguckiyeapaptaplepushatodsr eppddesi r and the

like. 25 |Bf@@ra@&%&hgg%ﬁuswhEEEO%QHEQt19fatBQab&!@nth%e the gagnet|c and
t he conducti ve gﬁrtlcles gre rolled i nto one- glece artchE% .e. the
bl

magnet i c i PERCEALAYCREFHAPEi EPBRS( BPtRaft FERLLHRIE TR ENEGEhEr nmagneti ¢
materi al) avesdoat éd whalt azheoeduastivellgyenrihg mheedfadxtisusi on process,

{hesgopar t LELeREAR 8900 LA hNRaLhILACeRA0L sHiR ekhuded seal g rovi ng

by appl yi ng magnetic t o incredse conductivit e rimof the sea
and creat eeatﬁ@ﬁﬁg@n@@ds thaénghﬁ @ﬁtbéﬂﬂéemaghéthpgﬁle?lémstrp@lpgner

portion an@hbheaaﬂggﬁ%tkﬁeaOQE%%t3§eBQEthBu9EaEQe1§eaktré%t%@eb90rt'0” of
elastically curing material is | owin_the perineter r|n1ar%a of the
ext r uded ge maghetic forces of an electromagnetic plate located
on or above the sealing roving already cured on its outer
25 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
30 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
35 in this way is considerably improved by stretching the

generally round cross section perpendicular to the



sealing roving, the outer surface hardens fast so that it can easily be
renoved fromthe el ectronmagnetic plate after the sealing roving was
stretched or a sealing rimwas nolded onto it. The singl e-piece conductive
and 5 magnetic particles can also be made entirely of nickel, which is both
conductive and magnetic. In addition to the separate or single-piece
magneti ¢ and conductive particles, the3sealing material may al so contain

si ngl epi ece, conduct.i ve and netic_particles, plus conductiye 10

non- nagnet i%corb%lr 4 JI%%el. éll%g%gh%cﬁ v@j‘?‘r@?‘éﬁ@q ﬁé‘?‘f’i’?ﬁ’esarffiy be fibers or

| am nas. | tespealalolycdricef oahl my tdhateahingteimaln raowv regspadierofe el astical ly
curing nmateg. gq?P £ and Pg%{g-t' ti nd coated
wth a thi ﬁhc%{até}%?ee%{%%q ca ;Elé:%m ng ‘%réa?lgér) a |An;i)glraﬂl?%<'ed&l\’/vi eaconducti ve
and magnet &l g gnetic phttedan hhadiusiedddl ihaj Sur facsady to

CO- extq USi Q. dsd i JTRIGNRRLT CuIRdd | Se BRCOTRAsISeel B Landugld ve ayer in
co-extruded aouter 20 conductive cqat is advantageous in this case, too. A

very | ow pQidi®t ofemagieten) R tihe eeahrase B 8 4shes t9% i nner rovi ng.

As a furt hefanuficavaneid @dndiel driv.emhid e tHRl Zarglacigranagetigedl ate my
be dividedintoindividu%il’%]p]%a netic se nts that can he ,acti vated
d gt

separ at el y %% SPHS&a%S ot rﬁrhgzr}feeorst?(?sl% Gt i ch the
cross sectiadmo Meiightf iveatilat icondei wild esddiang hewdes) .| fathemg can be
def orqyped si; [ td Qmpgneli S-S | at .Sy l,ocat ed

| at erlarq? |y t%@%?hﬁs%%e%ﬁeﬁlgg rovi ngg.ﬂ'e%?eqssga yﬁnotfjr%g%ér% ctg)n al so be
extruded agP®lold eRBIdEIdse Whapde Hoyvisia Her ddtldiimed sorvamdi fied after

extrusion Ryddte g&armcg GdPIHRS achicihid RN R iired He0Nlne iR | cabl e
in the sectgor of shie]ding seals but can al so be ysed to _deform other seals
curing on ¥h&SXFUHIMR&F & EHsh MmNt M indfentildn thgte §é

expl ai ned it @Rr € sdeiidtwdtidh reefegneyice ey drhacatthac hedndiix@gdr e, wherein it
is a med.t hat .the,t.reat nent accordin 0,.the_ inv i.Qn for inproving

e asthibi ty B Yor Lt Sy (0 SPARLES Peraich Sa oF T wi ¢ h

accunul at edracerd@dt iopmspenrttiicires in 10 its peripheral area. Werein Fig. 1
is a schematic view of the seal production process according to the

i nvention using an el ectromagnetic plate that has an approxi mately 15
sem ci rcul &t PPN Ve EEPUt SHEM% RRtddReh &eToIPGwa stiiee MedRrst Yonhe

Sﬁal [ nghrrgbwyi @dié@d)fmdl@i)é@fﬁiﬁi@;h@rﬁc@é&h@gl@eh&tﬁrﬁa|l|0(i&t1t edplkisg¢ic? slhovvs
t he tho ccording to Fig.. 1 ere 20 hawever the el ectr.omagnetic plate
has (b pr SEACE GPIRy s S TSIk SHESEGT G PIFG SR -« 5 PR  seal | ng
rins; 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



Fig. 3 shows another design of the pr-ofile groove in 25 the

el ectromagnetic plate to produce seals with differently shaped sealing
rinms; Fig. 4 shows yet another variant of the nethod in which the sealing
roving is expanded by an 30 approximately circular seal part and the cross
section is deforned sideways using a laterally placed magnetic plate; and
Fig. 5 shows still another variant of tthe method in 35 which an

appr oxi mat lsjg‘?gr i 0 :@% e re froma
profiled eleéeéét Iﬁoeflflgé prgl%% é,(%{'&% é’frf%e seépﬁt g‘?/aéegc t?éasﬁeet_’seal i ng
rovings 1' @rsmwlm I geemagved Brepnthetelettromaanetd plate cures

el astical | Yaled A0 (RIDPHA U Sy g Alad ALENGINIETBIErAI4ES Qg Wil exposed
to ultraviolet radjation (here, a silicone) and t is 1 ntermxed W th

conduct i ve WEGMRAILDARTR I B TherrainphRnrisse %‘%’c"%a’%‘fﬂ cles 2 10 in
this eswbodlmm;ﬁewce peattel dfe i €deel a Do 1B MmaaTel émﬁtﬁﬂlwdfl widgtéver |ayer

so t hat the ve, bqt rranelc properties a CtIVIt The
conduct i ve gcﬁ—btlls cibr‘?}f %I’Ié HCLINe %é‘éarﬁr}ea tarfgéjlr Jrﬁmsetc i of the
seal 1/the sgsinaige ravisindl e-tihimscd anagmet ian aend:eidreiudt;mﬂé conductive and
magnetic o 3 apd f fdom
conduct i velﬁngrgnet :Egs artic %[Eﬂ%és)é@dl str |%ﬁloénoso@%eﬁ}:o§n ct| ve

magneti ¢ paritsas e %W%\mtﬂ aexarreti iy nar titd 4shwdimg sesagtuinig ng t he
seal ifyg MRy Mad dEIdTpead W idk t £ QUALGId & dTRENRRIA G LG paridides 2 and

still inits plastic state prlor to or after extrusion through an annul ar
magnetic gfBYp RO dERIF HitCHrlakididt t he extrusion head of an extruder (not
shown). In this way, nost of the conductive magnetic particles are drawn

into the rigpsection of the.s 25 formth narr.ow outer ring 3
enri ched WI#ET‘I i |C§Pé’c}$algr?§?a]1 ltﬁﬁq:t %R Y & THET ARSS rofw ng 4
becones ei tefiers ttigtedl Uy dutsiend murhexoiredudivese ﬁmgnetagnq:té.rq iagices 2 or
Contaisgs ORloh G HRM P od hele aéanhat e ta‘ G Y o C?Ith%ie”b()d' ment

descri bed above, it 1S SO concel va enric rimareais

produced i @l@W%WW%Wleommer@lﬁﬁdeMlaﬁh IGRERIASE wi t h
conduct i Vea@a@@ﬂﬁiﬂc‘? Mﬂl‘&[@ 1@%1:&)lniﬁat@rdoa|t}fé Qﬁrfétorﬁéalfldigﬁl ve and
magnetic particles vvherel n the 35 material int er.m xed w tlh conductive
partlcles S5 qf co-extrusion. Using magnetic partic
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.



9 magnetic roving that coats the inner roving, which is free from
conductive particles. In particular, it is possible that the sealing roving
is 5 honogeneously interm xed with conductive and magnetic particles across
its entire cross section, or that the inner roving contains a smaller
portion of the required total quantity of conductive and nmagnetic particles
that are drawn towards the outer rimséction by the nagnetic 10 forces that
act during tcysi . The f hi X | i.0g, kavi 1' fqr the seal 1
s appl | od gk FEVERRipH T s, HER Gh1P sp1IeaRTR 100 b B ehe C8 1 1Ree"S of
the | ower Bbdsidgnpaseadst bat, cdb vdget ber uaeth tendefpeam behsirng part with
a second.sgggiggcﬁgghgcgn(gogegﬁqwg)Su&@ggg'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

circubar anflbod@mahtser obeing appkhedodntv@itheef ckpllagfaki Aa avi-kace 5, a
sonewhat fIatteEed,chss secti on. Thgﬁouter gurf%ge of the sealing roving

1' that haf8ERLLfVEER BEAGLSRRS £o thel PtirsReActioUre  aFPeretR: thsion with
t he seal i ngssasfanedSthatt Baeheusangepnar bcGoriihgcubeshkbashvaatiba 25
curing par ter as-.roomtenperature and hum dity, radiation or

rai sed ten%ggaiﬂﬁggggggegggggﬁgég eggéf?Pgtggﬁﬁeﬁﬁggﬁggthéeg nﬁﬁferial to
be cured iseferat koepyskaw wieht scchaupatefckesdiuntdvpoparedcelasi in The
seal 19 roytR9pdripBErRE S¥RASEfhbReshOrt-termheat 30 or Wradiation to
cause the outer surface of the seal to harden as fast as possible when
curing takes place at increased tenperature or under UV radiation. Wen the
sealing rorigg 1' has hesshapatiedveskoothendSseaal pbpgagdeiage 5, an

el ectromagnetic plate 7 i s noved_pver the | ower housin art 6 and

posi tioned direct| yPHACESS 0AGFOREIRY shRcHAF 1Y SR GRCR gﬁ%@% he sealing
roving 1'. A profilelé&thahadnastibepShapetiodt ohas osn naprergxoaesly s
recessed into the b i f .electr IC P at faces the
sealii, and a nulti%%ggg%?égf%%l%%gfﬁgélﬁﬁi£€%?$§%5§ %%%gag?%g t he ot her
in that profile 8 thatlews bleeatiowarbdthadéeativay | paeerial gredips. The

orientation of the PIOhd!EnBohNel b £ORELAOPRINLL ToPh@LE; 7 Matches that of
the seal 1 or the sealing roving 1' on the revolving sealing surface 5. The

10 set height level of the electromagnetic plate 7 plus the depth of the
profile 8 mhgch2t heshewghthef mébrofii atsbedinypaadetlgantl/ ohepeofil ed seal 1

uhi chi s based on tie, Lespective LU OfeiDE SPALLNGL92Pyo 15 The profile
8 of Qhe electronagné¥|c pl ate shown 1 1
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



Figs. 1 to 4 is optional, which nmeans that the el ectromagnetic plate 7 may
be conpletely even on its bottomside. In this case, however, the
_electronmagnetic 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 el ectromagnetic plate 7 is now connected to a
power source (not shown) for a short t¥ne. The magnetic sealing 25 materi al
is drawn onto the elegtr ghetiLc_p r oL i d profile 8 on its
bottom si de becaused%ggfﬁggné n% ?c£%%§§¥ﬁ e29§$téa€£§$%m§gntained in the
still plastic and delechubhagsehi¢nglabeing 1', i.e. the silver-coated
magnetic particles enbedded in the curing 30 nold, and because of the
magnetic forces of attraction the solenoids 10 of .the el ectropgagnetic plate
7 apply toEsgbsefpshei spads AsoFj gachiofothespsdl189spaVARLE ﬂgight of the
seal % canghgysetn Pea8ni.ng that LbRsseeki 8 mOombBErialf @hatheuseal 1 can be
stretched upwards and thus made 3

5 nnge elastiﬁ, agg a speci fic higher
el astic pr6tRPELEGAIBe2 A8 FRTPREASBEE Bh BF Fhé'9eS’ 1 that faces the
11 seal i ngtempbaaeued bhewhppoekpgsbdusonglpaavioThis radiditagni s possi bl e
because at fhat tinme.only the_sur e g egli-pg Legide has
har dened b eF?’s?iFFQ%S PF&i8§#I§ﬁ%?e$%bﬁgggghg?3§ &%;thbgﬁé nélging
forces 5 whabeethe pajrticpest RonTbe thaderhivecBRPpetic RGrE4SLERg2nat eri al

IS stigl | p&ﬁsEhﬁé!E%b%ﬁ&ﬁ%?keaéedmkﬁé BROASEKE1PBE i ebes addakeabednd in the
rimarea (outer rlng ). ter setting the helghé ag? shaplng (stretching
and 10 prowikhng) sdivelelawsri g £Batn§hey, haNE BPES: FEREGHEE ¢ plate 7 is
detafheg fb?%b%??i%%nE%BegigﬁaﬁoﬁduEB%vetgctThﬁﬁgbﬁﬂheﬁﬁb@tmféneaﬁfbeh

easi |y detache romthe finished seal, 1 _as,at lea sur; of the
seal was hBPHEﬁE&eﬁu?iﬁﬁesﬁﬁﬁFﬁBgﬁﬁge%aénogpﬁ Eé%t%%ﬁkﬁhg %g ehe

el ect r omageehilc 1pkake séahynpheonaggetli c thuscéormihg svalexteldentiflyi ciently
har dened at_t he ti, n . eC g LC 3P €ah 1Sindst aehedqt hat it
keepg%the §ﬁ§p3cﬁﬁg%a§g eghgﬁgﬁégdgpggg ggthg hggngtié Pbrces. I the
material cdr ébatnder mehalynfireenéson cCREGUCtiNEG DGIBLEIC BREGHELES pl ate 7

may supplysheat ;10 36¢eiehationt B¢ euel Bonalicthiges aalneg iMparitdlc lasd to
stabilize the shaping by the nmagneti forces.,ThebIeft hal f eFlg. 1
shows- a fr éshPyhéeredd 88 Coesingg tos th6y Ry St 12Rd “En *&PE ¢ o ragnet i ¢ pl at e
7 positiongdaiehy @heselinlahaverinixefheiphothlke cénductioehoawmetdicde of the

el ectromagneti c plate 7 _i N .aPRL.OX I GLEcular: Ve, The
cent P& paPFr8ﬁCEF§_3la§ﬁg 1%§e1EeéFg?b%ﬁ¥F§%FFQF§%a?§3ﬁﬁgﬁto t he
el ect r onagadtter Ekatesioonr thmoughhen3enpudpir @magnetie Grene: HOFREESr t of

the figure shows Lhe. i Rished sealoh haal bes ahexpredeld nedt expanded)

hei ght and the narrower and therefore hi%gfr eIas%Lc upper OQ}ion (sealing
rimo). A chowalablld EEEdMadnt NWSth Ofwd P EdICRPENC tAYE MEMS {Caper ed
seal ing ri MR ilcs oW idradm Fingo ZheHefitn tshetioof idfe the maale 1 to

el ectyomonetic plate 7 (07,408 3989 LrlQerilSisthe ndhifiivd angul ar
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



"22 A drop shape with a tapering on top (not shown) can al so be produced
using an el ectromagnetic plate 7 with an even bottom side (w thout 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 with a profile 8 may also be placed directly onto
the seal to just cause stretching of the nolded-on sealing rim9. It is

al so conceivable.to_10.] he c [ rodu

flattened W%?ﬂ?g%ctﬁgvéggr%éégmf %kgrEé??ﬁ%ﬁgéafgggﬁ%ﬁgﬂ?fﬁ1Q%rfggéstretch
the cross $eami condnctivehpaghichgslifting the el ectromagnetic plate that
is placed directly on the sealing roving 1'. 15 Figs. 3, 4 and 5 show ot her
enbodi ments of producing a seal 1 with one or two sealing rips 9 having
varyi ng pr&Ri pestiguéas, nithésseapsiklet Fadknklae upsRs HRIt BT HRI heFght of
the sgal i NgohbgBheSusDPt 1ABLYME ReliNGL EASCohBEC2DvE! 88d i RagNe®ict he seal in
this section by stretc ing and grofiling t he sealing rovén% 1. but also to
conpensat eP&F £+ &L 8RcRETPRSh&FFhENFLEGI EFATS PR LPPI yPhot R §BSI i ng

mat eri al apfnéromtvhbagheuatagntoabemataeedpotoite abl ehéordafiineda uniform

hei ght of th eal 1 apd to achi.eve.thi 5 ] hei, ght wi t hout
st acki ng t%ﬁg% ﬂ%?%t%erﬁgeﬁogg% ?ﬁﬁer%@%nﬁ§é§%€%%38%¥g£§g%so?%%? and t hus
reduce matereafirgensbapeida. tEegoutleshoilw apother kybbae nBagneFi€he

I nveppi on %@?ESE”tﬁQF”9&t08h¥i£QeeQE£SEion the cross section is increased
and a sealing rimnolded to the seal but the cross section of the sealing

roving 1' is influenced in |ateral direction by a novable el ectromagnetic

ggafe 7% m@%% g@égﬁg&dﬁxgghdébggeb§%ﬁbﬁﬁ@d%ﬁgdBmayerftne1s?&lrbyisg. 35 .
nthe e i ment’, shown, ig. t he, el ectr omagpetic e is designe
with a steﬁPPﬂl?@swbbi?oﬁFF%Tal?eEt8%65Fb? %Fa%?hgﬁgfs% ggﬁ%%d seal i ng

roving 1' tealhegekeecfaoangnefi thpl Avee? hodsingppaduce whapecific stepped

5 seal 1. |n_t sane this e igiplate fgssed onto
t he iéa|in5°?%€$ﬁ6 Yltﬁgggaﬁgggfhéggég n Q?%V?ﬁgﬁlé ?%cgﬁ?eggﬁpsi%emays
and to produtfagesémptishhen)isfprast enbeuahdo pradth| adsaetsrdi 83Py. 10 14

Li st of refergnggesyfbel fieight 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



5 10 15 1Seal 1' Extruded seal i ng rovi ng2Magneti c particles, conductive
particl es3Conductive magneti c outer ring4lnner roving wthout conductive
means5Fi rst sealing surface6Housing part (with first sealing
surface) 7El ectromagneti c plate7' Lateral electronmagnetic plate8Profile

(i ndentation/protrusion/step)9Sealing rinsl0Sol enoid (segnent) 10" Sol enoi d
(segnent) 15 Cains 1. A nethod forldroduci ng a conductive seal nade of
an 5 elasticalg r_;lcurln m xe mnthﬁionductlve pﬁrtl es that

material inte
is directlyrap e&pFFgﬁﬁgn éf??&&@raéﬁyg he; pepldng) FRY1LGr face®whil e
still in ipsoﬁﬁastBcthaathaschheashapbzed bhet bat mpagnetroovear tiecl es are

|t er m xed pLOsLhe s AEAl LG HBLELKAL K BE Shol 9L LhelpRKiLusT on and

that, after 8- seal een a rat seal i ng
surface (5plahs §ubbé§uéﬁ?e§uthﬁgséﬁlj@staadsarmaééltaﬂerofa magnetic field

i s gegeratgdigMeiaa 3peghf Iaeraﬁabadoﬂfe Ia'fE‘érUEhago@He@' ¢t gagRgnetic 15
plate (7) placed above the extruded sealing roving (1') and the sealing

roving (1' ?r?ﬁégeaﬁhéhé§ £8nt he gesivagedulndéwigsnlily efr éfiched towar ds

tﬂe electrgﬂagpgtlmhalakeeﬁzgt?Bd ael drd pﬂbﬁllBEthﬂlﬁh@d feal (1) ﬂue to
the action or.ces gnetic particles The
net hod accS?ﬁFh6°P8ggFEF aEﬁa a@?@?ﬂ? EF%E ﬂg tﬁﬁesgﬁ c@r8ﬁa§h%t|c
plate (7) sea$engtnoalhgvek ahovket hevegalinggsealing &lr¥faext budedeont o t he

25 (" EfLs "ORELr haBEnE Sl bRt pfoLhEsRIRde L Lhe . be! L eal 7L S opLng gp

and at t € Ccros sec i on o € Séa ﬁ to this
hei ght to flePhit A& £hai phediseaB paych3ohg. hehghhephothacEdnilshgdt o cl ai m

1, charactggj éﬁde&naﬁaﬂértﬁﬁogkﬁéarQEEQ“@tWHlehaEE bdseliSoR! aregd upon . the
extruded sea %¥%§¥|ﬁg and that its cross section is set to a
g

specific uﬁ??%? 18httﬂ§ FhRi §RaY2REaPeP1) by a linited upward notion
of the 35 el ectromagnetic plate (7).

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 Tnot 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



16 4. The nmethod according to any one of clainms 1 through 3, characterized
in that the sealing roving (1) is applied as a one-layer coat onto the
.sealing surface (5) and stretched to the height required to fill the 5
sealing gap. 5. The method according to any one of clainms 1 through 4,
characterized in that a groove-like profile (8) that correspond to the
orientation of the seal (1) 10 and isldut into the electromagnetic plate

(7) magnetically nmpld asti eal i ng.: L1 i f seal i ng section
of the sea?egiﬁggh%frf%%%sgéng%%pgé#ggléggg%%ggg P?%geéu? g%e. 15 6. The
net hod accosldimgt bs apysshklefbetause attbhatughime enby ather SYEERER t hat

the sealing MRteri g C i Leak! Vo ahak OREFESHBETBLYN Es0sL AL 1T ncreased
tenperatur%n%? ﬁ%eﬁk%x%%§£h§%g§%yr§%iatio%. 20 7. The HEthgﬁ according to

claim6, chafbtebenthy fhexhblethe BE¥e ¥aY BOneRerPAldinyi hGTSESi ner eased
terrpegdaturﬁaifesemhh@ P%’p&P@i@heﬁfr@Hﬁgéﬁaéﬁi@émﬁ éiiéngZéeBliﬂ'@ﬁ met hod
according to any one of ¢l ai 1 thr 7 racterjzed in t he
magnetic fRkeciat é?v%Ehﬁﬁ1ﬂ ?ﬁtfﬁ%£ggaF°fT§bf%a?nﬁskﬁ%gﬁ%??%€f+y
stretched gaettei esnedaps bbenél eat thengimt acepl bvetexr t¥hpgudtil it reaches
di mensi onal stability. 30 9. The nethod according to any one of clains 1

through 8, characterized in that single-piece particles coated with a
conduct i veafagersebtingckee baight| ardt #hering bothreboRdngt ¥ and

magnepi C, .ﬁof?i‘ﬂﬁg?ié{f BB-"BEREL LG ABYigENIUCtiNE BvacPRERSEhetparticl es
are 17 interm xed w th tﬁe seallng material prior tg e%%ru5|on. 10. The
met hod accolateg?t &S ciararbedchapacElei tealfhed #aal {hel®Bnductive I ayer

is nmade ofopbéVebmagethe pRYDEt 7Ccparbeceasidy edendehefl from, theckel , or
i OOt AR B X o iR
magnet i ¢ ehieaénadddtpingdshapimyeandl wasnsuhpt kept ohetbingl e- pi ece
CoMILEL) VPO, RHREHLE, PO ko1 By unRgheel eocakons. inepschrrt e of

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.



15 surface (5) by generating magnetic forces section by section and at

i ndependent tinmes that draw the conductive and magnetic particles towards
the outer rimof the seal to create a conductive and magnetic rim section
and a highly elastic inner roving. 20 12. The nethod according to clains 1
t hrough 10, characterized in that a sealing material interm xed with

si ngl e- pi ece conductive and magnetic particles and a sealing material that
is free fromconductive 25 and nagnetic particles are applied by
co-extrusion as a sealing roving (1'), and in that the sealing materi al

i nt er m xed Awdirpc shapet Midhard tapgrdnioc opatobe | (88 te sEOWAs $88 PHECseal i ng
mat eri al W%Ehﬁﬁbdhce@dg%ﬁhbeinlb&%c%r%ﬁ@bh@@ic391%%e The it hed eegor di ng
to claim 12, Characterized in that a reduced portion of condyctive magnetic
particl es Pot&QAediBe Hiithgutoar REOSdLEr FFOPVRY &AdY He Pasdittiomgd
condugt i veg@n_@l @g@%%hc AR @tainelee s boRrat 53% %mr_m@me_ teinga. Ithtythf avundo t he
outer rimdurin .ext rysi are e m-xing.to the inner roving to
reduce extF&?h&ﬁgpF8¥§Gﬁé§9'1%%1?%5 %gﬁﬁ8deﬁ@€8§m%% S0 %%ims 1 t hrough
13, 5 char atketirpadgnettikaplateddcivh angroddiet iBc maar iledocedba n the form
of fibers or_|am nas _are used. : h o ' [ t hr ough
11, " chargé?&?ﬁégﬁ§F%t§HéF%gﬁe{ggaﬁgﬁénﬁébﬁgg%(%g§g#£gf%gﬁg%ﬁ#%goﬁo t he
seal i ng suthacmodded-bol lsewliog mgrafdd Hitat st B ser eoncedaAdfaltprofile is
hel d,;, £xpa A ~Pof It her tbheoeanret ¢ fiaeensd the

el ectlrogrragggt@’%g %P%{ %}e%ggf&d&a%%ﬁfgqﬁe?’%gégcco?di ng tq clai,ns 1 tt?:lrpough 15,
char act eri £eam Rt ke B8elcilos¥iddcOroWAthoyt 2c 856 1% Td8UI %%y % ovi ng

(ll' ) is defs,ezlfr_@e@hlby/:htahe:%ﬂmngteictltifo@rA aes iefs aleli@fn;el’ ahl Y iffasinig o-ﬂnﬁd rmVﬁbId e
el ectromagnetic plate (7'). n .appar.at .Qr | t he met ho
accor di ng Fgegltﬁpma?nﬁg:ﬁﬁ) Q&agﬁ ;&Sé:r ltshg’?agae;ésl()ié%r%\%é?%tﬁl %glceor dance with
t he curvat geealdhgareedhignd 'surface - above said sealing surface to di spense
t he ling 25 material onto a first sealing surface, characterized by an
el ectromagnetic plate (7) that can be noved horizontally and vertically,
that can f&igs.l Bni deadnd fe showc othext cabrsinspdre kR HeYénherat e a

magnetic figeld, 1004 (hhah £} RGPRual1ioRe itls 8 3B EPREVdry iRl ght on, or
at a di stance above the extruded seali,ng rovin %‘)é? 1 Q)et )par at us
accor di ng P&o&idiem 1 vheaedradhs isféﬂ itT tsﬁérrtettc%f I &ar"%r?a fet1 ¢ plate (7)
is either @edght 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



35 on the side that faces the seal or conprises a 19 profile (8) of at

| east one prom nence/indentation that matches the orientation of the seal.
.19. The apparatus according to claim 17, characterized 5 in that the
profile (8) is variably dinmensioned to conpensate graduations in the

seal ing surfaces of the housing. 10 20. The apparatus according to clains
18 or 19, characterized in that subseddent sol enoid segnents (10) are
brovi ded ol angntneyBoatb6el Tholal nCBacbesaehl el 8de AbnhBhBENE! o usi ng
varyi ng na te orce appa atus according to claim17,
characterlpédtenlshdesuneeélG@thoﬁagﬁéPlénpﬂﬁﬁeb??yomstéoéted with a

parting COFBQHQHQQ@aEhgrSbQEeEm%ef %ﬁsﬁeahgegmhgngowﬁgng (&o) £tha0 22. A
seal for ectromagneti ¢ and material. sealin etween a.first seali

surface anélac§§€8ﬁ6n§§épl éa§§rﬂa€8dCBHsP§PgH§eo? SRegi&dfi SLFPYe gurlng
natersal tBahli §. dEhe@hbySambrwdgd ohie émecseahaggesmcfaaatand adheres to
intern xed with con e 25_particles r,oduc ordance with
the nethogkﬁegﬁﬁﬁﬁgé PH ghﬁ]fea&ﬁg?aEPg% geg |g8t ?hgﬁglastlcally
curing nateeaahngombaung ﬁagnetscrpachlshéswamd andthetprﬁéu§6aﬁ has a
Cross sectien. ot BAh.StLebedes haraedy Hhgrseall agosuntagey 1o 30,1 Pl ove
the sealin 8%fect and to conp ensat & he t variation of e sealing gap
and the freshly extruded (1° ) sealing roving. 23. The seal according to
cl ai my22, characterized in 35 that at | east one protrusion/indentation is
nol déd onto the side of the seal that faces the second 20 sealing surface
to format |east one highly elastic sealing rim(9). 24. The seal according
to clainms 22 or 23, characterized 5 in that the elastic material for the
seal is rubber or foamelastic and cures at roomtenperature, increased
tenperature, or when exposed to UV radiation. 10 25. The seal according to
any one of clainms 22 through 24, characterized in that the conductive
particles and the nagnetic particles are single-piece particles nade of a
silver-coated core of iron or nickel or another magnetic material or just o



15 nickel, or that they each include separate conductive and magnetic
particles. 26. The seal according to any one of clains 22 through 24,
_characterized in that the separate or single 20 piece and magnetic
particles are concentrated in the perineter portion of the seal (1).
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14| ST#J‘0 7& () ela?étiré% l/ﬁ.% é&rir’u_l:f Jngt-:rg%:l(.)a/? £3ténmixed 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 intermixed 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 electromagnetic
15 plate (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 (1l‘) extruded onto the

25 sealing surface (5) that corresponds to the height
of the sealing gap, and that the cross section of
the sealing roving (1‘) 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 upon
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).
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5. The method according to any one of claims 1 through
4, characterized in that a groove-like profile (8)
that correspond to the orientation of the seal (1)
10 and is cut into 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.

15 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.

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

25 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.

30

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

35 magnetic and conductive non-magnetic particles are



l0@@ l0@@!L &T#10%@ @& () - ! Q &T#10%E<E<& ()- ! C &T#10%/<7<& () -

I &T#10%0eCe& () - ! Q THI0YEES () - DDEhFFGH @ ! l0@@!'V S#H109%66& ()- !'L°

SH10% , & ()- 'V SH10%6& ()- !'[ & 10% (& ()- '&" 10% (& ()-

l10@@HL! | JKEL7L8LWUR@! 10p(p( 10p(p(!" 'SH10%(p(& ()-'H

"SH1I0% (((& ()-'L "SH10% (, (& ()-'"H "SH109& ()-'L" SH10% (, (& ()-

8LOL<LLMNNO M+r@ CYg#10%&' () - FI L10%&' () + H | g#109%&' ()-!> "1 g#10%& ()-!H g#10

9%&' ()-109%& () - 10p(p(C§é§§RRRRRWXNB7CY [OH 10H .

10H | . T#10%H& (FDRESmixed) pugh thg spaapoo@atpriey Paaoovdo() - F! > Yg#109%&

()-FRSTTTTTTT{\ a%¥r48YbiQ¥O& ()- @0% & ()- 10 10

10Y@AO0%&' ()-!'V "10% & ()-& x"10% & ()-&TTTTTTTTdL2=C, &10%&" () - |, &10%& (

) -, &10%& () -
10. The method according to claim 9, characterized in

5 that the conductive layer is made of silver and the
magnetic particles are made of iron, nickel, or

another magnetic material.

11, The method according to any one of claims 1 through
10 10, characterized in that, to achieve excellent
conductivity and magnetic effect and to reduce
material consumption, the single-piece conductive
and magnetic particles are concentrated along the
perimeter of the seal (1) extruded onto the sealing
15 surface (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.
20
12. The method according to claims 1 through 10,
characterized in that a sealing material intermixed
with single-piece conductive and magnetic particles
and a sealing material that is free from conductive
25 and magnetic particles are applied by co-extrusion
as a sealing roving (1'), and in that the sealing
material intermixed with conductive and magnetic
particles encompasses the sealing material without
additives like a coating.
30
13. The method according to claim 12, characterized in
that a reduced portion of conductive magnetic
particles is added by mixing to the outer roving and
the remaining conductive and magnetic particles that
35 are magnetically drawn to the outer rim during
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17.
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characterized in that the sealing roving (1) is
applied to the sealing surface as a hollow roving
and that the cross sectional profile is held,
expanded, and/or profiled further by the magnetic
forces of the electromagnetic plate.

16. The method according to claims 1 through 15,

éti%e Qﬁgqﬁaﬁhetlénlo%)

Y

characterized in that the cross sectional surface of

the sealing roving (1’) is deformed by the magnet
forces of a laterally positioned movable

electromagnetic plate (7).

claim 1 with an extruder that can be moved in
accordance with the curvature of a sealing surfac

above said sealing surface to dispense the sealin

ic

An apparatus for executing the method according to

e

g

material onto a first sealing surface, characterized

by an electromagnetic plate (7) that can be moved
horizontally and vertically, that can for a limit
time be connected to a power source to generate a
magnetic field, and that can be positioned at a
specific height on, or at a distance above the
extruded sealing roving (1’).

18. The apparatus according to claim 17, characterize

ed

d

in that the electromagnetic plate (7) is either even

on the side that faces the seal or comprises a
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that matches the orientation of the seal.

19. The apparatus according to claim 17, characterized
5 in that the profile (8) is variably dimensioned to
compensate graduations in the sealing surfaces of
the housing.

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

activated at intervals using varying magnetic force.

15 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’).

20 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 sealing surface
and adheres to it, intermixed with conductive

25 particles, produced in accordance with the method

described in claim 1, characterized in that the

elastically curing material comntains magnetic
particles and in that the seal has a cross section
that stretches towards the sealing surfaces to

30 improve the sealing effect and to compensate height
variation of the sealing gap and the freshly
extruded (1’) sealing roving.

23. The seal according to claim 22, characterized in
35 that at least one protrusion/indentation is molded
onto the side of the seal that faces the second
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24. The seal according to claims 22 or 23, characterized
5 in that the elastic material for the seal is rubber
or foam elastic and cures at room temperature,
increased temperature, or when exposed to UV

radiation.

10 25. The seal according to any one of claims 22 through
24, characterized in that the conductive particles
and the magnetic particles are single-piece
particles made of a silver-coated core of iron or
nickel or another magnetic material or just of

15 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 single-
20 piece and magnetic particles are concentrated in the

perimeter portion of the seal (1).



