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

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

such &8al's FELS F&?&cﬁpéﬁrBPXFﬁeM&tﬂo@@ﬁ@éﬁt26@4Part101es 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



2 electronic device against the effects of dust particleg,y,JRhstUsgg4 and
toxi c gases. The electronic seal thus also has to neet the requirenents of
a bl ocking seal commonly wused in building and nechani cal engineering to
prevent 5 transfer of substances between two roons. A seal freshly extruded
according to the nethod nentioned above has a generally circul ar cross
section. This cross section-is slightly flattened after application onto
the 10 seal | akpctirdnce Wvichasing hate aLiasdenel vasd mecfisdesof its
vei ght and ifs; dfitd 3l akt asdst o tpdds WhiHee dikR:ereRale iseQUHHG alhe _

el ectronic shielding characteristics of such seal are sufficient but its
el astic propdt$ e MRE ndie MeRAV RIS tgh &t aség-lqcﬁfg‘nlgec‘ﬁﬁ R it has
a 15 hi gh degsee of thardness uP farHdia condugfineeriard itel esrevdrat are
distributed across the.entire cros;{ stectior% Asroogngese conductive particles
are mde of SIRESoroh SWINACH ATV e1F %M ech seal s are al so
relatively expensive. 20 DE 197 33 627 proposes an el ectronic seal that

contains | 635,001 Uag QIRPNALNE AL VRlcdiRliety 1l Bl Ribdoy apari Rleert roni ©
shi el ding characteristics an aving considerably inproved elastic
properties faposubmrant o2 blokiHECHHE oS E6dilans Fhlen G558 nal

seal ing rovi&io:Qin afs el Bsdihca) | 41 HUdhid Nty Apdiidlatdens dido weNtain
any conducti ve%][oart i cl es enconmpassed by a thin conductive cog{ﬁ of a curing
mat er i &Y i nt IR THEFRCce MR I B ST 36 Jﬁqé’aa‘ses Y55 t wo

di fferent naberiied svdl gt Xdnd estdyiniag-Lxtplesitde meane hilgher theol expenses
and involves the ; 119K Of; CrACKS 1 &% 288 WGty e URd N gparation

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



of the highly elastic internal |layer and the | ess el asti Lt ut er
| ayer and their different curing behaviors. Sone flatte%iéﬁyéﬁﬂe%hggggal
during the curing of the 4 Novenber 2Q04 3 internal roving cannot be

avoi ded 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
di f f er ent istessakeotiiny cheprtt hanavoided ago ftdrat EAastiypeyois el ectronic

shi el di g, 5gal.o4 %01 LGS gl v Bl asH] o £T088 Segtigns,or portions of
cross sectrons —woul d mean that the effort- to d&si gn "appropriate extrusion
tool s i s ebpbertexpssidinge sofcfaeehnds oge chdriger gubeasicbed. Hine tkmown

conducti ve. peal s, Idk AAUAGULBDLaLLotpon CATRENSELE diLLet epcgs, in seal i ng
gap hei gh at OcCUr -~ because-of - maRuT act ur ng tol erances in ?arge-scal e
producti opbhas tiwe extt migedrovatbi shiabdibng adedls tal warpsucdi nigisiyned t he sane

for each d n ' I r r l.t. in higher too

and nater?ggggﬁgtgsgsgig% %%ﬂggégﬂéﬁ%héﬁﬁ%%5€%gﬂ%%§i%%gﬁﬁgg%er quantity of
seal i ng matetdaheds Bipptigae ont Dotthetsabdd i surfrageiatte t he begi nni ng and
end of ea [ oces i ..e. e t t | i n ds abut. The
seal i ng e%?%%?é%?ﬁ ? %P%dﬁﬁudFﬁk%Fé%ﬁﬁgggﬁﬁﬁﬁéﬁ|§§?Wﬁ$18 ﬁ%agg es. Sonetines
the seal ingfgapibhbeéght is so i Mmense that two seals have to be extruded on
top of each other onto the sealing surface in two subsequent operating
cycles to achieve the required height of the seal. Overlaying two or

mul ti pl e Thal kngvn avdm@sct akessed e andamiciredses faidt e al costs. It is

theref Orecéﬂgﬁééé@% edPEf%Pél?céQVﬁptéégli[n% R 8 gronduct byezeal s of the
type nentionéd at the outse
- 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



designed in such a way that high elasticity of the seal 4ig§,&hgid-edyodhat
tol erance-related variations in the sealing gap height and/or the hei ght
of the extruded material at the joint of the two roving ends are 4
Novenber 2004 4 conpensated, and that “safe sealing agai nst substances and
el ectronic shielding are ensured. According to an aspect of the invention,
there i s provenratect mchélatosape oterl iny agsdmetcsibetsreds madk of an

el astical Ly Gurd gzqﬁﬁgﬁggk?ig%grQ£ Jvth conductive particles that is

directly applie roman extrudér onto a first sealing surface while stil
inits plastic state, characterized in that magnetic particles are

. . . Li ; i it i d
e ekt wellph el Buslah Sogicti v Ria

erial has been app ontfo a I r'st sealing
surface andustivybdirenpreodrcagood fosductivurfeadenbdgerft annmagnetic field is
gener at ed, py&L; i.fied | o] i i n gnetic plate
pl aced ab%v%g%%é?%géfﬁﬁgggssggﬁé%gg%o%?%%fﬁgh tﬁgtgegﬁ#ﬁgééfﬁ€ing t hat
adher es tearheckmltihag der fasectsy sapelichbd ramoweyr éstrhder| @it amagneti c

plate andeppldedbdity theeabbnlaled seal die ke Lhespelion.of the mgnetic
forces on the magnetic particles. According to nother aspect of the

i nvent i onchaieretizediovitiet nagapble aars ifdesergeuinhgriiresdret hod
accordi ngyi 0, e AhAMG ARAECE: M B AL @ Iidale bhak, a0 hg, Mayed 11
accordance wth the curvature of a sealing surface above e sealing
surface tohaff spriisy tthe sealing naterial lost dean fbpiiedeahinm surface,

char act erﬁﬁk b.s/eaﬁﬂn@ %%%ggaggﬁ{aiguwé i fegltriﬁ nope;gpved horizontal Iy
and vertica Y, t hat can or a. |mte .tl me e C nnec?ed to a power source
to generatefacerd@ysy. c of mapdetandiitkd ichvdrerpssit pvaedaat 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



specific height on, or at a distance above the extruded ,sgald i, Q¥bRg-
According to yet another aspect of the invention, there is provided a seal
for electromagnetic and materi al sealing bet ween a first sealing surface
and a second sealing surface conS|st|ng of an elastically curing materi al
that 4 Novenber 2004 4a is directly extruded onto the first sealing surface
and adheiesdine¢tlyiaﬂﬂauﬁeﬂednmbthheoﬁﬁmmuisaahiagtbutésce qguidbduced in

d pith the method d bed in the ab t, characterized i
Chat e BRUEETRaRT v Cur i PR TAF CHNAITIG uBROLLE LBl (i ol oo and in

that the pealiucddsim HIREFageet wOoht fisd ENRIT RS crowandsn bghd seal ing
surfaces flrst and second) to inprove the sealing effect and to

conpensat bREE P é’thiaﬁﬁlc&erﬁﬁédsé%l Rt JA1P sRastinaliy edWrinext r uded

seal i ng rﬁat@glaﬁ@aﬁﬂaq%sohaaﬂgam&aﬁgpyﬁclé@ %\ﬁeqﬁnkﬁaanéhgsgéﬂ
enbodi nrents of the invention may be described in the subclains. The

|nventlvehﬁﬁeé.QWOQFrﬁQQHy@nf@hapréﬂn%¢¢EP$1uﬂmmm@§tbveh sealimonsi sting of
an el asti r rial . ] ondu t|v rt.icles that
: . g@g# c&g ff% g@”ﬁ%d gﬁﬁ?# % rove t asgeaf ?%t% ééct

is applie rusion, YA I'c™s in a generally
circul ar ahépboommmpensaﬁa hegghurﬁarﬁatﬁoﬁidfommengea$1h@a¢apt&nﬂ<ﬂ astically

curing material is further intermxed with magnetic particles prior to
ext r usi ongﬁﬁd%?ﬁﬁlyf gt g%ﬁegdéﬁaglhﬁ%n]é‘?‘fjdqgseal ing roving that adheres to a

first sealing surface is attracted by the nagnetic forces of an

el ectromagnetic plate | ocat ed on or above the sealmg_ln roving already cured
on its oubBFRYRT Sde ATERBCIFRAED Y TOHRYIRIHE aBF peafihemrdiepeet romagneti ¢

plate al 8¢ ERECH{YdndiROlkyaBAVEcL0R NER!INEHOKLRE REndY | 1T LI NG the
el ectromagnetic plate that is in contact wth the sea

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



and/or by using an el ectromagnetic plate with a profile {hgt,edisd! 9954t he
flow of the sealing roving and has the shape of at |east one groove, the
sealing roving that adheres to the first sealing surface but is stil
plastic inside is expanded towards the el ectromagnetic plate and/ or an
opposite second sealing surface. The el &sticity of a seal produced in this
way i s considerably inproved by stretching the generally raound cross

section per gendiiduidimalo et gy S M FRR 15 Y% AGVEREI NP rect i on of
the seali gg és@édlgalhl%ﬂﬁay eﬁ&&@f i v |a¥/ gaﬁﬁiefgﬂrﬁgn anse:aalxixiaa@plrowmhne ]
correspondence. wiith the profile.of the electrao net.i te..As the

el ect r omagnétitd gitg é’%p]bee Oa‘ldjtdréet @&q%ﬁ?&%&gg gé.[act[eg %Sa t?ﬁ?eci fic

| evel above dihe-tfronstgresaid nol sty faoe bd el vdmtbiaghtin degardi o) seft tiee seal
can be adjusted to -.manuf act urin did.i : cannet, only be
used t% co%@r?sea%lefltrgglrheer‘ge;lce%bcf‘%t%e% sf'telarlgl]:?\gsegaig%@g}sghq?abut' aleso hei ght
vari ation i rheights edxipansiomnget Alot egalios eahitsd&@farttCage i s that

there i s no ffas ity ARRY: Skl bidllldibd gl dtOVY Bl uisked Tng 2
p and ac

very great sealing ga I eving the required seal _height . when
extrudi ng ortd CURRIEFHE tiplerangahgd He F9eg gan &ed@%ts% stretch a
sic Pgl el aéeralt& tﬁl@ilglﬁﬂu}é%@fblheﬂrghihe Tétia&lirﬁ@mﬁﬂgie Z-'-nmu]lfeec(r:]t uring
effort an material copsunption, |t goes wthout sayi t the term
ext ruston r FEUE I ﬁ@vﬁ%%fl%igb‘%ﬁs@h&g‘% he seal |°nlrgzegr?a giiteﬁ in a
plastic 20 simily ontmart sealanly surfdcerasimy ressdrldndd yemwans  t hat
the sealing material, can, be.f ethd & 07ale Ble AbqfXdddRianead it ng
wor m ext r udet;, “H r'ee] pr_o%a g~ punp, a gear punp, Just caonpressed air and
the |ike. 25hen axEcvdimageouse i siardvaneHtinke thy ingentd o there 18
to do is to stretch a single layer to the reguired
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



magnetic and the conductive particles are rolled into opegp.&8RPaRbACI €S,
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 rimarea of the extruded
sealing roving by applying magnetic fogces to increase conductivity in the

rimof the seal and create a honbgeneous transaig'%i' on %et veen ttﬁf}at hll ghly
el asti c i nnevealomy GFP G ¢ He @ GHHERY | S TRft%e ™ %1 of° t e seal . As

the portion of, elastirabd ¥r &ty £ eflicleliei: ramagndthies perdtreeter rim
area of the extruded 4 Novenber 2004 6 seal itgg} rqgvirngd é el.%t qgiﬁurface
har dens f asta&e¥ Hete | o2 LR VI8P gE§ $Dm’t e BT6ct romagnet i ¢

plate afteryddansridd htoving Tes singtehsicar corsbultiine rAnd was nol ded
onto it. The single-piece conduct]jvV |1C Rt 1 o 651 Qady al so be
made en?irel%PGt %I@?’;’tl‘\jl\ﬁei%hcﬁl% e%%ﬂ%:éonguct_ﬁé\;{e&and };ma,gn_et ic. In
addi tion to wiiech sepdratle orndicigles piet aagrptctd ¢ Bhd i the
particles, t | | al LS £OMN airin bdrdhe-t prece conducti ve
and magneti CQ%%?S{%‘%Q%%IEé%%n? uct?veé% non- magnet i c%rg)grt i clieg.le'l'_he
conducti ve rpamet¢teparthe] sealing PrEeT el SMf E%H;ﬁﬁ a3 i ¥4 <o
concei vabl e thate afohdhOE Noé 4081 AggRBEEC bar el abds calby oomdwet e er i al

free fromnnagnetic and, 15 conductive particles_an 0 < \M - thinh coat
of el 8t ca‘ll‘Ply“IE%lgli“ﬁBl?ra?%?'F]a‘Ff?ﬁt et i xXed W T 1 con u@%‘%’e&m %grl&d@ln%ig%\ﬂt ic

particles ispappbéedibersherfiastinseal ing surface by co-extrusion. Using
magnetic particles enconpassed by a conductive |ayer in co-extruded outer
20 conductive coat is advantageous in this case, too. A,ver% | ow_portion
of magnetic pariéchbsocannbeivikiéd thes aheinternal roving made of

elastically curing material free from magnetic and

15 conductive particles and coated with a thin coat of
elastically curing material intermixed with conductive
and magnetic particles is applied to the first sealing
surface by co-extrusion. Using magnetic particles
encompassed by a conductive layer in co-extruded outer

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

inner roving.

As a further improvement of the invention, the

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

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

after extrusion by the magnetic forces.



i nner roving. As a further inprovenment of the invention, 4ti& ®er 2004

el ectromagnetic plate nay be divided into individual nmagnetic segnents
that can be activated separately to apply different deform ng 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 segaling
roving can #heoibecekipuotd BRT 201 HY| PRI bEYL bR et R apRCFRT 69 her

retained or Aodifiigg s8hi8rbekt sasi ADsHYLE hess@opet def dah ceshed Novenber
2004 7 The invention i s not onl¥ gfllcgble in the sector of shielding
seal s but c8R2AFsEUPEREsET RoSHRILP BEhEP“®seal s curing on a sealing

surface. 5 Enbodi nents of the |nvention will be explained in nore detai

W h T el or ehge honERE b kaclied: L Gu Fop WIELP 0a! Ll 3y ASauIEdusE, ¢ he

treatment a e TRveht Ton I pr ovi asticity and for
conpensatlngetaiéramthsreferensetboatheaﬁtmﬁ®he@cﬁuﬁw¥%té@h%§ﬁﬁ%c%ﬁve

particles 'Qslgs%ﬁﬁﬁaeﬁhg eERL @f@étmgwér§b@oré§n§0t85t§Q Hheendids a

schematic view o e seal production _process according to. the invention
using an efett ioRugHengcepprateci Hyt andstah %%%P%%?ﬂ%}%gyt%%ﬁ¥%??%%lar

profile on L Lgcbattgmysikdeithath febhausatbe Eboauetitvbepaeaichgsnpteri al
and along whi ch electrogagnets ﬁﬂe Iocated Fig. 2 shows the nethod
accor d%ng t 6TFi GeriPhREpL area ere

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



however the el ectromagnetic plate has two profile groovesgdRmiRkdagoa
sealing roving with two adjacent sealing rinms; Fig. 3 shows another design
of the profile groove in the electromagnetic plate to produce seals with
differently shaped sealing rins; Fig. 4 shows yet another variant of the
nmethod in which the sealing roving is #xpanded by an approxi mately

circular seal part and the cross _section is deforned Sfdgmﬁys using a
laterally placed magRéPFECPl BYethEnBT PG S ShoMs®StTPT* a0t her variant of

the method in 35 whigthcaRoRRBhEXLOBHBRYeSquUare sealing roving is 4
Novenber 2004 8 deforned by the pressure froma profiled electromagnetic
pl ate. Each of the seals 1 or each of the sealing rovings 1° 5 shown in
Figs. 1 to Baebnsifstheofkecalmntiepirakathabfcuhesseslasgi cavipoat 1f oom

tenper Wegmﬁ%ﬁ”E@W?ﬁ&%ﬁ@@%ﬁ@@ﬁ%%wa

radi ati“on cone) and t I's intermxed w th conductive
magneti c pamﬂa&tegaZIYTh@ cordutemperaaghet PE phr &i BEERSS 10 in this

enbodi ment p%&%% 9f R CKBlerOkxdpbleaard &Q@E@dloWEthradsatieh | ayer so
t hat they have bot e end bl

netic_properties and nducti vi t Th
conductive & @ Hﬁqﬁﬁésa?daFQaGOHEeﬁPFﬁfg %%r §EEF%§n of the
seal 1/the spaididd @eidtd cliest 2US T[h@r lasbnglu&mmecmlabamthyc perténdest Bve and
nagnetlc out.er ng an i nner t 1S Ny of FoOm
conductd ve ﬂﬁbﬁ%?1 eB&F%PE}@§ aze ?W |s r| %?lgk o g¥gb%§§g%lve
magneti c pamhnﬂieSSnlyanﬂrawﬁﬂsﬁn¢hﬁ¢|m@ewohﬁN@ b@ﬁénmﬁ@ﬂeﬁycrunnlng t he
sealing mat %r'o%ler' NL&S TP W R EARAUSE T YR MRBRelck ive 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



20 particles 2 and still inits plastic state prior to of y&fdlerelbbysi on
t hrough an annul ar magnetic group | ocated at or around the extrusion head
of an extruder (not shown). In this way, nost of the conductive magnetic
particles are drawn into the rimsection of the seal 1 to 25 formthe
narrow outer ring 3 enriched with condugtive nmagnetic particles 2 while
the inner roving 4 becones either totally, free from con uc lve netlc

particles 2magmeddnt FIVETGhItek SRAEE BBFt PBREF hEPRLTY. ¥ viLﬁt ®from

the enbodi metyessidled bewetiiclielss al so conceivable that the enriched
rimarea is produced in a known way by co-extrusion of a material

interm xed wwth conductive and magnetic particles and a naterial free
from conductmwg;aartdcmi@tet it par poskseblehehebtnthhes8slimperpaingnigr ni xed

WL COnQUELI IS LIRS S IRdh NOLATRBRaRAO S oHBOREELECLEVI NG that

coat s VI TG ree  from conductive parficles. in
parti cuI ar patrhlsrlmsaCmO@St Hats ehdizeacrrgsr 8¢FhyoRs o5 RBAbgEREOUS! y

interm xed w Gid @rAnd IRYNelaG 188" bbetesnaerossel keqatkAE CrOSS
section, or t I'’nner roving cgntai n?i a smal l.er ortl

required td%cdlalqtﬁﬁ#ﬂﬁttlyﬁyopfc&?@@&qt\}é(eaﬁ& nBgHBEFLCpR FF&FE?St &Q?Q are
drawn towar dg-d he-u elowdrisatid emtky the segrébhcbyl@hkomegsethat act
durin extrugon rh fre éié_irextrud d seallng roving 1' for the seal 1 is
appl i et whi 175559 & Céﬁ SR EYSA0 a first sealing surface 5 of
t he | ower housi ng part 6 that, 15 together with an upper housing part with

a second seaﬂ, $% %%Hlaﬁteg(&qﬂi{ dsg%\é{{l)lﬁlgf Y8 ﬁousfbggtwet keaiseakisng gap

of a specific ousi ng | ves. ACC(%I’dI ng to Figs. 1
to 4, the frmﬂ%ﬁémhujl@cstgé@ ilrg a plastlc state onto a first

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



roving Ir for the seal | initially has a circular and, 20 gii&ihlebhfa
applied onto the first sealing surface 5, a sonewhat flattened cross
section. The outer surface of the sealing roving 11 that hardens first
bonds inits still plastic state after extrusion wth the sealing surface
5 of the housing part 6, but cures fastitas the 25 curing paraneters such as
roomtenperature and humdity, WV radiation or rajsed te tur%&are
effective hereatfarSpe@hﬁI@h@lﬁéﬁﬂ¢6na%@vﬂnﬁ%?|%$a}%p%ér%€£ %#

relatively 9&9&395@ éotﬁQe Haéttﬁéeghagéowocsﬁée@rumoré .grddeeseat i ng roving
11 can be eXposed to short-term heat atlon to cauge t he outer

surface of rﬁ@e§§8¢ %BtohEPﬂeHOEEOWaE%QQSOEOEE?b? CHNEPRIRT Y t akes pl ace
at |ncreas§ga§§npeegagrga@ésuaﬂgrsbwlradlaﬁdoa mN%Entm@e gkaling roving 11

has been appl jed 35_seal i,n sur ciro etic plate 7
i s noved ong ?ﬁ@l Bm%b ﬁﬁu?Fﬁangggtg% %épos |one é%l%%C : on 4
Novenber 20ﬁéoiﬂler8athatspenlbecadtsvaheé ab@wﬁlﬁﬁél%%a?FnﬁnrOV|ng P. A

profile 8 tha e, qr rg-gEpoNes 18 rhecessed into the
bot t om si de” % P% ﬂgcgggﬁgéﬁg%?g O@ tﬂe gr hat faces the seal 1, and a

nul titude oflBctubmachesicop) §t§rﬁawgé§h6ﬁet§FFe? t FBe oFRRt 1 nP¥ net®

profile 8 tQ?ElQﬂB ngﬁﬁbliat%ﬁ Eﬁ@'%b@@&bhﬁgoéeanlngrQUﬁSathE ofhent ati on
of the prof el ectromagn

ate E gh {a ftﬁ€e seal 1
or thao seaﬁ?ﬁghPéGPHQ1fveén°¢h§hﬁe§g?9Fﬁ MEgREHhY gg? Scé § % 0 set
hei ght Ievebe@Ehtbg @h@Cb&@E&QQEBImaﬁbhieh@ pbeaghthef tbpt Ainiskeé@ profile

8 match the he| e finis nde / | gd sggl 1 which
i s based on®FRE& F35889905epﬁ gﬁegsgg?gﬂ 25 Bég%g The profile 8 of
t he eIectromagpebtdvplhEeghtsbﬁwmhenseallng 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



Figs. 1 to 4 is optional, which neans that the electron@gﬁggéﬂgdglgggg7 may
be conpletely even on its bottomside. In this case, however, the

el ectromagnetic plate 7 has to be positioned at a specific di stance above
20 the sealing roving 1' to stretch the sealing roving 11 and change its
profile in doing so. The el ectromagnetila plate 7 is now connected to a
power source (not sho for a short tine.,The. nagng% ?ﬁﬁglng 25
material isS§PawRIoRts Fﬁ@ BPeEPFoHBBﬁE%Pg BPUFENG B nto the
profile 8 Oﬂm&HSnQOh@o@bssdblbebeuaasefathehanagm38|enbmrthelé@rﬁa@ﬁat are
contained in_the stic or I Opl,@Vi Ag i.e. the
si | ver - coat 84 “fadrie h@ 5%? eg%ggg dgedH?% ? zagé%?nbﬁe 18 F%%l%nd
because of Bhéfawgﬁamﬂw fde&ebl@ftatgnaétWQM tPhéh§om€géFH§ £676ESt he
eIectrgpagn%%ﬁqepgﬁggﬁgjggp rEQontB%S%h@aéﬁb§k§§al Ehging|sbalﬂn§hOMI a

speci fi'c hei e"seal 1 _can be_set, gh t he sea |ng rovi ng
1' for the §@éﬁriaéaﬁSbétéﬂﬂepéﬁé&lﬁﬁ%éyd§°£W6 ﬁu@n BEE3§ HBF&t&l asti c,

and a speci fj,6-thicgher 2elkast boupkofinl éheatirbareal dedten thegsécti on of t he
seal 1 that faces the 4 Novenber 2004 11 sealing surface on the opposing
housing part. This nolding is possible because at that tinme only the
surface ar@&tQ&'kthiﬁglmh@ hedighy &ndhababandeied rsgrhiags and

sufficiently fl N0 hQr e8ece riiabethe maj or
porti o of }t{:ﬁé’% I% curs\g%g}iltsﬂ alt't{%%gf&]rrgt er Fglg |%s gt |r | I ag gst ically
formabl e anglite r‘?ag:%tde(taqbad ifgloss theafdnisbed S&2thd -r TCarea (out er

ring 3). Af 8l S84 1% Fh]lﬁ'aﬁ‘t@ ﬁ%rﬁ%ple%l(l%t Gelelihag mmlehpr ofi ling)
of the seallng roving 1', the el ectronmagne pl at e 7 s det g fromthe
fini shed sediinishpsk segiledt F6madne@as ol éé“teesﬂrégﬁebé’ feﬁ t §€Fed from

the hardened 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.



finished seal 1 as at |east the surface of the seal was ,hgsdsped dysi ng
shapi ng and was only kept on the 15 el ectronmagnetic plate 7 by the nmagnetic
forces. The seal 1 is sufficiently hardened at the tine when the

el ectromagnetic plate 7 is detached that it keeps the shape it has been
nol ded into by the magnetic forces. If 12he material cures under the

I nfl uence of heat, the 20 el ectronagnetic plate 7 may supply heat to
accelerate the curing of the sealing nmaterial and to stabilize the

shapi ng by theqrggnshagelWiersa ﬂ'@ﬁefﬁﬁ@ &l opf (FdY. sHoshpwesam dteshly

extruded sealin V|n 1' _an el ect r omagn S ned
very cl osel yP %b85%§??e THha 90??I%1%CBEOT%%H%%%$ ei%gﬁg%ayf¥% BASLYR
el ect r omagnebbd et Phag £dF Kﬁlahoappaogroﬁibéygseuve]rthaarlsgPQSVElOHh@

central _part_of F| h h SER whil o}
electroﬁagne? C p?af %ﬁogwgt%ng?h éﬁé % ?%t*ﬁdéﬁegé?S%Fgﬁgnﬁégﬁﬁt of

the figure sheatinpiero¥ingshéd Yehike th%%ehgﬂb@ﬁém%?ﬁﬁeth%d (expanded)

hei ght and &g§c9§5ﬁ9&ﬁét§gdp196ée‘ﬁ oy £t hi QhﬁfoﬁiﬁétBCmﬂ'Ppﬁlsopbét i on
(sealing rim ara nbodi mrent_with, two ad

t aper ed sealphgcedn§196P§l¥h8ﬂﬁ° RhgsseR) to Tygt CFf ep?gf?gggén?n %he
el ectromagnethe ﬁb@&gdzon(géagmﬁgsgiﬁngLd1ﬂ01scahsostenoé1Vablertangular
not ches. 4 Novenber_ 200

Wt n ot shown
can al 48 belﬁW%HuEEG ﬁ%?ﬁ&rawangE%FoﬁiaE%tP% %¥8$SE% d ?Eaggggégn botto%1
side (w thoutcampoefthe geabve) whah os wnshoubnedSGaétng tém aPH 8Pst ance

e e XbE ey REle Lhbhe 0URds oRoTh! 00! AL B by YRELKRS! BRse

enbodi nent s r onragne rofile 8 ma also be
pl aced d|receR?CDanaghetseaplﬁéejﬁbﬁtcaﬁséléﬁﬁét@hFﬁﬁtéy ORhEBfipl ded- on

seal i ng rim Qe,itniSrabsagcencei vable to

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



10 lower the el ectromagnetic plate to produce a flattened ybuBeef 2b6e seal
1, with or wwthout a sealing rim or to stretch the cross section inits

height by lifting the electromagnetic plate that is placed directly on the
sealing roving 1'. 15 Figs. 3, 4 and 5 show ot her enbodi nents of producing
a seal 1 wth one or two sealing rinms 1} having varying profiles wher ein

the seal is stretched uwards to the heigh th alin s) 9, not
only to incAdadés epdt ISP P FHE s |t§'1|e eﬁﬁfjgr?@@'% ﬁrr%
stretching gnéteprief |dgg1@ntetae“ﬁe:ai |an¢tre@v|mgﬂ:s bot talnstot @ conpensat e

di fferences in hei resul ting f.rom mat.er and
from the hod&§HgH q@é: $&als etéle% o F5e = i%%éét %%a&q?'ignggglﬁ ortr%%hlg?l%ht of
the seal 1 aiedtrcactynerdd lplst25 Tpreede ftionedoguesat ahép@ﬁtlfm w&GPPedacki ng
two or re . gxtrnud | i er1ak@d yhusy reduce
materi a consu)rerptl o(r?iqu Iﬁ—:?% S%gni%v%@pancl)ﬁhe%q%&&oﬁﬁgﬁf&gt} ?1e i nvent inon
wherei n 30 beomrnssised matiseitdie ssfalimg @odadsdct iton Py senéf€ased and a
seal i ng ri mgmlideq; tdihgy sealc P A Qsewesst apd eb pribeuseaki ng roving

1' is influenced in_lateral_direction bl e el ctr magnetic plate
7' with sol &fGildd et ffaflates r%f)éé\ﬁaﬂ[]{g SRERE dg. 35 4

Novenber 2004 13 1In the enbodlnent showmn in Fig. 5 the electronagnetic
platedhi designed with a step in its bottomto a rectangular or otherw se
shaped-Sealing roving 1' to the electromagnetic plate 7 and to produce a
specific stepped 5 seal 1. In the sane way, this electromagnetic plate 7
can be pressed onto the sealing roving 1' to cause the



sealing roving 1' to stretch sideways and to produce a geghydnddiabohs
flattened and profiled accordingly. 10 4 Novenber 2004 14 List of reference
synbols 1 Seal 5 1' Extruded sealing roving 2 Magnetic particles,
conductive particles 3 Conductive magnetic outer ring 4 Inner roving

wi t hout. conductive neans First sealing surface 10 6 Housing part (wth
first sealing.-surface) 7 Electromagnelic plate 7' Lateral electromagnetic
plate 8 Profile (i'ndentation/protrusion/step) 9 Sealing rims 15 10

Sol enoid (segnment) 10" Solenojd (se nt) 4 Nove r 2004 15 Clains 1. A
met hod for producing a condﬁt?Fv@gsﬁgggﬁ% eo?y%%g?g elastically curing
material interm xed with conductive particles that is directly applied from
an extruder oq:o a fi%§%ﬂ§ealing surface while still in its plastic state,
characterized’in that ﬁ%gnetic particles are interm xed with the sealing
materi & 10 pri‘or to dixtafuded esealin@r@Hdg hat, after the sealing

material has been a'pp'tx-iaﬁgqufﬂtco St I Stes Seddpatsiwrd asa dimland subsequent
curing of just a surface layer, a magnetic field is generated over a
specific peridd of tirRendiGig e maEe H Fing |

4 Inner roving without conductive means
5 First sealing surface
10 6 Housing part (with first seéling surface)
7 Electromagnetic plate
77 Lateral electromagnetic plate
8 Profile (indentation/protruéion/step)
9 Sealing rims
15 10 Solenoid (segment)

10- Solenoid (segment)



15 plate (7) placed above the extruded sealing roving (1 pNoRRbethgosgealing
roving (1') that adheres to the sealing surface (5) is stretched towards
the electromagnetic plate (7) and nolded into the finished seal (1) due
to the action of the magnetic 20 forces on the magnetic particles. 2. The
met hod according to claim1, characterized in that the el ectromagnetic
plate (7) is set to a |level above thggsealing roving (1') 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 formthe finished sealingsl). 30 3. The nethod according to
claim1, 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 wnimkehddheoghbrebiuchag bi Boabadtseal séau hyida bEnkhed upward
notign of the 35 el ectr na netic g#ﬁée.gi 4 Nove r;¢R04 16 4. The

net h&d accordiﬁ3a§5l nEUGing) ApRETial L FRhERRIZS cﬁaracterlzed in that

the sealing romon@u@tlyE|@arampﬂbsdthstaienéarayely069plmﬁdofrﬁ@ seal i ng
surface (5) and 3L &%a%gdom he ghe gghgem%rsﬂrmcglmeaestmlnng gap.

5. The met hod accor Oné o al s hr ou 4, charagterized in
that a groove- ke tysr @ﬂ-laIS@lGS)StattI@at cb@raégﬁﬁhae@olﬂh‘éhéh BATREESR of the

seal (1) and b%x‘i:‘i‘i:l'e%t %xfehgn%%ﬁ&%iﬁwﬁhl enkl 8k81§AYy mABEREkical |y nolds
elastic sealing rins (9) the free seal |ng gctlon of t@g seal (1) that

facdd an oppo§Fﬂ@ISé@bﬁH §§§FFn§X§EPﬁé€€ an atte

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).



6. The method according to any one of clainms 1 through &, xy&hatacteshzed in
that the sealing nmaterial cures elastically at roomtenperature or at

i ncreased tenperature or when exposed, 4o Wradiation. 7. The nethod
according to claim6, characterized in that the heat for a material curing
at increased tenperature is supplied by the electromagnetic plate (7). 8.
The net hof. accBrdi ngthodangyconding b admes dna Hugleins Ichdwraciodri zed in
that the magnetic v.ac d seal_ (1) that, .is

magneti cal |y étr%{l%%%‘gé%ﬁ%zgdef%r?n%w onhﬁ‘{“%eéée1 ecty d:n(%vdr?gt |h@ gl afe (7)

until it reachaespilia®@nss onabnstbvdr tapatd.onthe vt hetldeeostinigcko any one

of clainms 1 through _8, characterized in that one-piece particles coated
with a conductl{g/g T“é‘;’/e?ifr%?c?‘?‘ik‘é‘? %’éﬁtl?ec‘:“i%t HRELITE% Yot IdoktiGct i ve and

magnetic, or cgagduchiveapmagnetic and conductive non-magnetic particles are
4 Novenber 2004 17 interm xed with the sealing material prior to
extrusion. 10. The nethod according to claim9, characterized in that the

conductive |ayghol 5o RIS LLcSEaMes AL AN&nBgNehi G pant igl 5 4re made of
el ot her al . 11.

iron, nic , Or an magnetic nmateri e nmethod according to

any one of cl afnschararoenghzed Oin cilatact eynemce-iInikehatrofid eadBi)eve

excellent con cEi Vi Ly and net.ic effect .and tof reduce n‘ra(tl rial
2one’h tic ! gre

consunption, thé on%-pl “Eon ctflf‘?/eoﬁh‘?fltarﬁg?{éo
concentrated aandgisheut piiitdeties efedthorsmplet(il) Pevaudgd onto the sealing
surface (5) by generati an rraglngti c. forces section by )

magnetically m s elastic sealing rinms (%) 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



section and at independent tinmes that draw the conductiyey@neyxeonesi C
particles towards the outer rimof the seal to create a conductive and
magnetic rimsection and a highly eH_ tic inner roving. 12. The net hod
according to clainms 1 through 10, characterized in that a sealing materi al
interm xed wth one-piece conductive and nmagnetic particles and a sealing
material that Eistéreexedom Conthetsaes o mategretli erant itol es are appl i ed
by co-extrusiop,.as,a;,5€aling roving (1'), and in that the sealing

material interm xed W t h conductive and nmagnetic particles enconpasses t he
sealing material without additives |like a coating. 13. The nethod

accor di ng, o C%ﬂé%&@ho&“&é?&}&{l%gzgtgyde%abﬁh%t %k{a%%%%%%&%t ign of

conductlve magnet Cc partl m'xing to the outér rovi ng and
t he remai ni ng bbﬂduth%v@owmelaxemara imsdes qfh@tllvareaMgm@tel cally

dramn 0 the oyLgnofi g dri gy & Nwener 2004 i, %utke1101516. 20 17, 25

30 18. 35 18 rusion are a y mxing tot I nner ‘roving to reduce
extrusi on pressneeker magnetic material.

11. The method according to any one of claims 1 through
10, characterized in that, to achieve excellent
conductivity and magnetic effect and to reduce
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.

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

additives like a coating.

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

are magnetically drawn to the outer rim during



The nethod according to clainms 1 through 13, characteri zeghjdhkbaboos
conductive and magnetic particles in the formof fibers or lamnas are
used. The nmethod according to clainms 1 through 11, characterized in that
the sealing roving (1') is applied to the sealing surface as a hol | ow
roving and that the cross sectional profile is held, expanded, and/or
profiled further by the magnetic forcgg of the electronagnetic pl ate. The
met hod according.to clains 1 througﬁv ) charac |zed in that the cross

sectional surf ARECEESLeh AR AGGRE R TG i0E ) E] st B 487 '0% YPagneti ¢
forces of a | atesdbdy ®oSHidine hravahtesas. el ectrorragnetlc plate (7'). An
apparatus for executing the nmethod according to claiml1l with an extruder
that can be noved in accordance with the curvature of a sealing surface
above sai dl'rseaIng menrﬁcaxﬂ:aact@aﬂi:'ertmm ¢lweimed ithyough ekd.al onto a first

seallgng surface, dffzfé ata cﬁ{cﬁfét{%% 'n‘t‘ad}k ec(7) that can be
y an d tine

noved™ hori zonta ver |caI at can for limte

connected to a puowkerchesirse ‘thﬁg’@?mait% @bﬁi%ﬁgrfﬁtlmlrr@ﬁj a%dlster@at can be
p03|t|oned at a speC|f|c hei ght on, or at a d| stance above the extruded

seal ing rovi ng The: appar at us accord laim 17 _characterized in
that the el®ctr g‘ﬁ%‘fli‘%dpf WY Lo e‘F]t"’Hég e'ﬁ" TSR Hel si de that faces
the seal or Cofwaﬁﬁét@rﬂzé\@vmhﬂtaam 19=qirindig |1eoiB)g ofl‘at id=ast one

pr o ence/indentatijo es the t] f : . 19. The
appg‘gt us. accor%@%?‘g %‘? hlfalﬁ? ? aclfré)':—{éeetl;&éjl 4 %ﬂovs %ﬁ%fbl -
and that the cross sectional 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 Ffirst sealing surface, characterized
by an electromagnetic plate (7) that can be moved
horizontally and vertically, that can for a limited
time be connected to a power source to generate a
magnetic field, and that can be positioned at a

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

extruded sealing roving (1°).

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



in that the profile (8) is variably dinensioned to conpgngatrg-adg@ti ons
in the sealing surfaces of the housing. 20. The apparatus according to
claim18 or 19, characterized in thqﬁ;subsequent sol enoid segnents (10)
are provided along the profile (8) that can be activated at intervals
usi ng varying magnetic force. 21. The apparatus according to claim17,
characteri zed prafihat (§ heo?l @t keaslymg eyminence)/ indengatédnwi th a

parting conpouggagnmgpghééﬁghéh@}igﬁﬁg%%£§r?Hbggﬁégggl[oving (1"). 22. A

seal for electromagnetic and material sea tween a first sealing
surface and a second sealing surface consisting of an elastically curing

mat eri al hat _is direct]ly extruded onto t.he fi.rst sealing ,surface and
ndher ea 1801t Thi PRES A 3 BRI LT Vel (15 ST B GaaE RS
accordance w thn thetnehdostrsiests i pd i wldianll; dhahadbaedzed in  that
the el asticall u material contains_ magnetic particles and in that

curin
the seal has a¥€?8§%sgg%c$¥?9P§Wﬁﬁn%t%%ﬂ?ﬁﬂﬂ?qQ$ﬁ§ﬁH§u5§Fﬁe§e8¢ing sur f aces

(first and secgRd)né@singrove the sealing effect and to conpensate 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

pr ot rusi o%gi_ nﬁﬁ@%a%%%%“‘%g%ﬁd@&dl Q.4 Qﬁasii“?q_gpfort hg seal that faces the

second 4 Nove ing surface to format Téast one highly
elastic sealiogaraotéf)zedin Titets ealbampmrd mplieamoddaiseg2nes 23,
characterized jpythat the elastif, mtgldal, fan dNGg)Segh. 2ahuBaer

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



or elastic like foamand cures at roomtenperature, incregseddenpesature,
or when exposed to UV radiation. 25. The seal according to any one of
clains 22 through 24, characterized 4 that the conductive particles and
t he magnetic particles are one-piece particles mnade of a silver-coated
core of iron or nickel or_ another magnetic material or just of nickel, or
that .they eacAePhdPHgdEVsEpaPate EXFHWRE | VRAHhPHadHEM Y Padtid es. 26.
The seal accordiRgihg any ese of clains 22 through 24, characterized in
that the separate or one-piece and nmagnetic particles are concentrated in
the perineter portion of the seal (1). 4 Novenber 2004 21 CONDUCTI VE SEAL
AS VELL AS, A D. - R ARS L, AGt
conduct i v?éeg/ﬁﬂgﬁgﬁzéﬁa?ﬁ?m %Jﬁccgcﬁérl}? ﬂ;)ea i ng 'Os\éur ace ebrii/’tczeex rudi ng an
el astical ly cuiiinghett eheaklddtintmamexial Widh dendueatli vies pastfiesd es is in

addition interm xed with netic particles. After |lying the material
to the first s&al F% S%Ff}aﬁfg ?%mc$r6 FESH i r%%p$mé>§r %éﬁicﬁanded to an
adj ust abl e | evéhcrenaedstampsegonte Seat i wigers Warand/ @y sealing rins are
nol ded to 15 it gy a,magnetic force froman el ectromagnetic plate. The
magneti ¢ and cbAtdu8F 98- particles are preferably concentrated in the

mar gi nal sections, particularly due to magnetic forces that act on the

sealing roving in the extrusion process.. FIG 1
25. The seal according to any one of claims 22 through

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).





