‘DESCRI PTION  PROCESS TO CREATE AN ELECTROVAGNETI CALLY- SCREENI NG SEAL
TECHNI CAL FIELD The present invention concerns the field of screening. It
deal s W th a process to Create an

el ectromagnetical l y-screening seal that conprises a substrate with a
sealing bead fixed tightly to a substrate consisting of an elastic,
electrically conductive sealing material. |In the process, a

har deni ng, BESSRIETAAYN el ectrical |l y-conductive sealing material is adhered
as a paste in a predeterm ned geonetric pattern to the substrate and then
har dened. Such a process in which the sealing material is applied to the
beari ng sub8RPSESShyYOs EREAT Ep ANNELEGTROMAGHETASARA Yi-SCREENING SEAL192,
STATE OF THE ART It has been prior art for a long tinme to use elastic,

el ectricall conductiyve seal s for seal i ng
eIectronagnéﬁﬁgﬁﬂﬁﬁésgﬂééﬂed mul ti-conmponent housing, etc. The seals
securely cl ose the gaps between the housing parts and provide a good

electrlcal_@ gt%%%s %&wggn t éﬁﬂé%%éé fglyhgck %k rﬁgrts Such
seal s consi st of ‘ti0es made W re nesh or neta eeces or frequently

an el ast oneftm xedead sh COﬁdUCtIV@ fiIpépseééarbohOpart¢m¢¢%e cogper or
silver partb@é@%ro&%bﬂ%kh&%hh& %%%E%qlﬁﬁhe%%éa Sichver - coatrd ar tiLl es,

etc.). The elastoner used an unhardened state to forma

cor r espondi AYPEEEPTRg Uéaa of s%?iiblnerheb%ﬁrre%rub%d tighten Hat déhed (by

heat, substrate consisting of an elastic, electrically
conductive sealing material. In the ©process, a

hardening, elastic and electrically-conductive sealing
material 1is adhered as a paste in a predetermined

geometric pattern to the substrate and then hardened.
Such a process in which the sealing material is applied
to the bearing substrate by screen printing is e.qg.

found in EP A2 0 241 192.

STATE OF THE ART

It has been prior art for a long time to use elastic,
electrically conductive seals for sealing
electromagnetically-screened multi-component housing,
etc. The seals securely close the gaps between the
housing parts and provide a good electrical contact
between the (electrically-screening) housing parts.
Such seals consist of tubes made of wire mesh or
metallic fleeces, or frequently an elastomer mixed with
conductive fillers (carbon particles, copper or silver
particles, metallically-coated spheres, silver-coated
particles, etc.). The elastomer is used in an
unhardened state to form a corresponding sealing bead
or strip. The formed bead is then hardened (by heat,
radiation, humidity, etc.}.



radiation, humdity, etc.). ‘ - 2- In US A 4
659, 869, a screening seal is described where a sealing elenent nade of a
conductive elastoner is extruded in the formof a tube and then connected
to an elongated clanping strip nmade of o2netal. This type of seal is very

i nvolved to manufacture due to the clanping strip. In addition, it can only
be used for limted instances because there nust be a straight, strip-Ilike
edge of sheén HEt&A YrbTIhs Houst ngcreeninghseal cianpesseibranphegebead. | n

particul ar, 5t hiss 1 gthneddpes@nnpiade odses RnehRali®eane PAMbAEr Cligsed seal
wi th conplicated dinensions.

Angt her. type of screening seal is described
in the initPXCcEyder: g Epeazogmost f9§P%E Fpgttzﬁﬁstgp CFﬁ%tHQ f8r m of an
annul ar strepohgapedntEichnpi ranesoripontads des hytadr edanipr i typagos th one
or nore sealing beads nade of a elec%ricall Fconducti%e el%ston%r. Silk

ne o . Lhe

screen printPAg miRes "t YeadV PG e eat® diPFErENt UEsal 9RapsS i i Cont r ast
to the abovelempeéedgcaserirTheluseddfitdionk sicr eeanponityi e absedhdsr

di sadvant ag . % S shape egted, i nGanLgspondi ngly
shaped screg%m%gﬁpﬁoﬁgﬂt%ﬁ§€sdgggﬁhot ngg? quuﬁ{n?ta%?on ?%ﬁgﬁafge-scale
seri es prodaétiienlikenladgesoff shaat aietal ot theohoHPEAR @Be "hd the

frequently gBangiiRghsshapgs. EFLEhIEIdDOIBeadl | KIACT paRtRCUNERNY &3 oNlYy
create seal be%ds t hat have a_ unifor essentialu%brectafgular
cross- sect i 5ACMIAANEL | FHE Y Pﬁeqﬁﬁ%ﬂﬁooFr8F5§s- cBPBRLEF e SlOSAY)

i npossi bl e weth siilth sompén cprtiedt digenkiinalsl.y, it is inpossible to change
the conposition of the seal material in relation to the site to e.g. adjust
the reaction to pressure, etc. of the seal bead. Anot her seal i ng

t echni que f anosbegentypesedd s scireenisgnosesl mitseddescabbed has Bden

suggested by, thR€,11y-cited EP A2 0 241 192. A flat substrate in
the form of an annular strip is printed on one or both
sides by screen printing with one or more sealing beads
made of an electrically-conductive elastomer. Silk
screen printing makes it easy to create different seal
shapes in contrast to the above-cited case. The use of
silk screen printing also has disadvantages, however.
Each seal shape must be created in correspondingly
shaped screen. Although this does not provide a
limitation for large-scale series production, small-
scale series are not economical due to the frequently
changing shapes. Furthermore, silk screen printing can
only create seal beads that have a uniform, essentially
rectangular cross-section. Variations of the height or
cross-section are nearly impossible with silk screen
printing. Finally, it 1is impossible to change the
composition of the seal material in relation to the
site to e.g. adjust the reaction to pressure, etc. of
the seal bead.

Another sealing technique for screening seals that is
not limited as above has been suggested by the
applicant in an earlier patent application (EP Al 0 629
114). In this sealing technique, the seal bead is



applicant in an earlier patent application (EP Al 0 629 114). In this

seal ing technique, the seal bead is - 3-
applied directly to a surface of the housing to be sealed. The seal ant
IS applied as a pasty, electricakly-conductive el astonmer by an
applicator with a nozzle in the formof a bead. The applicator follows the

shape of the seal like a robot that is controlled along several axes. Wth
this techni goelf{edr mbidcggfloy mto na plsagegace t hé ddwd | hgubéad itso h&edened on
the sealinggsyiface asy hapgg by and appli Yod he S10zzle.

seal i ng nate??a s for t pr%ce%s are e. 5ﬁqaﬁgclosed i.n EP %243 551

and EP Al OGGQStSSQallYTﬁ@nﬁ@Pﬁ#Wﬁ glasé omeshRYqae @@PQéFﬁtPFeﬁlﬁﬁe to use,

can be econgnheakhy tisleetri‘é)rfclﬁﬁg@fSé;abeaandfrﬁaabbpls_@alte,rs&rdle_s;,wsand can
easily create seal s for conpl.i cate

very sma sings Wit
Addi ti onal | §PBy S Fithy tﬁ@al%u&ﬁ?%? E?J%Otse%\‘i‘? lﬁatcé’ﬂ%élo
nozzl e, theameﬁQOSEWQ&mland«nyosmxsmcthbﬂ oéchhéqaeaumagmbdadfmamrbe easily

varied in relati han .0 t he si i_nal N hea i cat ed
Cross- sectlgng 8f St ﬁé §§§Iﬁﬁ§lﬁg d%én ﬁ€n€€§§%§%¥al%c%a%hctéﬁﬁs cs of

t he seal bysapﬁbyengagev@mape@ar@WIeﬁnﬁnd@mniygw béads téiet hevozgdguential |y

or wth ml 5,pkepARZ2Z &5t ing V%%e&figléorfaf NtRk8CHARGIYY alge @ d.east the
housi ng part (or the printed circuit board) that has the surface to which

the seal |sdéﬁSPP§Gdnﬁ§tE@eAétOtﬁé 3sipd épdwgﬁUﬁécpuﬁé3fépzthe seal bead to

be applied. However, it would be desirable to use the indisputable
advant ages 9g§al forn} chni ue.for t hos |%ih%pcggld%gyuch t he

parts to be ?F@u%?rﬁ&gégcgﬁgﬁgﬁﬂg'ofl%aﬁﬁf¥ct

can be economically used for large-scale and small-
scale series, and can easily create seals for very
small housings with complicated shapes. Additionally by
controlling the supply of the sealing material to the
nozzle, the composition and cross-~section of the
sealing bead can be easily varied in relation to the
site. Finally, it 1is easy to create complicated cross-
sections o©of the sealing bead and hence special
characteristics of the seal by applying several
parallel individual beads either sequentially or with

multiple nozzles.

With the form-in-place technique, at least the housing
part (or the printed <c¢ircuit board) that has the
surface to which the seal 1is applied must be at the
site of manufacture for the seal bead to be applied.
However, it would be desirable to use the indisputable
advantages of the form-in-place technique for those
instances in which the parts to be sealed are not at

the site of manufacture.

DESCRIPTION OF THE INVENTION

The problem of the invention is to present a process to

manufacture a screening seal that has the flexibility



-DESCRI PTION OF THE | NVENTION  The problem of the invention is to present a

process to manufacture a screening seal that has the f fﬁ Ty g
4 Substitute sheet - 30 August 2000 of the fornt Lb$%€e ??b 64,
and to create a seal that can be stored and transported apaftP fﬁwﬁnthe part

to be sealed and used away fromthe site of manufacture. The problemTs
solved in a process of the initially- cited type by the features fromthe
char act eri zPAgthpofPrenanoPlérai Rreceifebynd searrrgtrabeskall itHagpplied in

the fornlofcanseals@graaadnenkeahéeoeueatagsetbrrea 2BR! beaatoko( bhat can
foll ow a given_shape fron1a nozzl e, e sealent i s hardened as a

seal i ng beaﬁeB§edc?8§tPﬁ§ eHay §é8WlﬁBe 5&58 oénmagudapirife flexible

substrate that forns the conplete seal together with the seallng bead, the

two process tin I and installin hg, seal e separated
from each eg?hgrOb e §%a|%ly§% glve% pfﬁgeﬁgcggia §e né@ﬁ g stability
fromthe substedt éype Mhatebw aanebélsgomadeamdltnansppdued sepamately and

installed at, 3y, Iager glngegp%%ge S8 T NSh ST fage. ST Suhstr a$§ 25an be

flexibly a apted rent_requirenents. ATirst ferred
enbodi nent BPPtlﬁéaﬁpéce§§hé§co<F%FF nd dld Gthe @i ngéHeRonshapeharf@merigdzed in

that the seabkRgebeagcCatd dsafniseverpbradskyi dyal bealsngamdaei.t her the
i ndi vi dual RQeads of, the gﬁalant are g@g%#ed froma nozzle sggﬁentlally to

the substrabg, TreaHe9 nbhGi d541 1% PRe &eSfRAtabFeS fedfeous! y
applied to thet forms the complete seal together with the sealing

bead, the two processes of <creating the seal and
installing the seal can be separated from each other.
The seal is given the necessary mechanical stability
from the substrate that can be stored and transported
separately and installed at a later time on the sealing
surface. The substrate can be flexibly adapted to the

different requirements.

A first preferred embodiment of the process according
to the invention is characterized in that the sealing
bead consists of several individual beads, and either
the individual beads of the sealant are applied from a
nozzle sequentially to the substrate, or the individual
beads of the sealant are simultaneously applied to the
substrate from several nozzles. Very different cross-
sections can be advantageously created that have

correspondingly different characteristics.

A second preferred embodiment of the process according
to the invention is characterized in that the sealing
material 1s applied to a substrate sheet, and then
areas of the substrate sheet with the sealing bead are
cut out to form the seal. By limiting the substrate to
the areas covered by the sealing bead, the seal takes
less space.
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substrate from several nozzles. Very different cross- sections__can_be
advant ageously created that have correspondingly dif fieiBSISHEET HAS nery

. . . : it AJL.L_'\}
characteristics. A second preferred enbodi ment of the proce§§p@%§8rdl ng
to the invention is characterized in_-tlat the sealing ' i I
to a substrate sheet, and then areas of the substrate sheet with the
sealing bead are cut out to formthe seal. By [imting the substrate to the
areas cover éd netkesegriefgrresdd, emhedimantt alkkesflessbipackilm is

5 Substitygeqshgst end0 Auwgusta@O0Gnad N 5 ANQLiRG P eheidied ghgdi nent, a
flexible film _is used as the substrate that is either electrically

i nsul ating ip&speéian y (RaRecistlya mpfast?E); ;2 dlaghe)subst afd®S s an

el ectri cal Lﬁuﬁgn_@‘u%i Ves eﬁ@ecagéétyrmﬂyf iddﬁt;mctﬁl@,ti @sfﬁédﬂamtyﬁl lized
on one or bot ides; or_t substrate is ricg, grate or_net at
olther s oReted carim Promiastag (aoecharytorefi o8 ey Br B 1 cal 1y
conducti ve, sespeci alx ythee mettedtrdtabris, a fabtecpr gnete. dhhe newbsthadt e can be
a |ayer or _n il ayer pl : I r_,or n ric.e The
substrat es F%Hkl%é: folr“lfn ofa%fg?fc%?g_?%gri giglfjs[ugraatt en_, nggé\géﬁga%g \NO\C?efns can be
easi |y adaprédstacdiffiogul elsisdpdsatily s@osdugttdye i n estve Figrdmyof #pl at es

are charact gekzed My et grarshape 4ot at vRB. s ARRUNMRE RESE epeed Rbodi ment
of the process according to the invention is characterized in that a

substrate i $§109é8 tRYCThaLutMblitsla¥eE hePhikd oPft h&e$édl i FPHEH t hr ough
whi ch the spabistigchbestl eamemmbash therSy.f atke OB uMYtHateest snt Rtheseal with
t he substra%e. Sugua&;g ora{ d substrates |ike gerfgrat ed pl at es, [coarse
fabrics, nefPs™ 9 151 hPIIGE ofF 2GS yi PREP and nonwovens can

be easily adapted to difficult shapes. The substrates

in the form of plates are characterized by greater

shape retention.

Another preferred embodiment of the process according
to the invention is characterized in that a substrate
is used that has cut-outs in the area of the sealing
bead through which the sealing bead can contact the
surface on which rests the seal with the substrate.
Such perforated substrates 1like perforated plates,
coarse fabrics, nets, grates, etc. allow a direct
electrical connection to be provided by the sealing
bead with the top and bottom sealing surface.

Other embodiments are found in the dependent claims.

SHORT EXPLANATION OF THE FIGURES

The invention will be further explained in the
following with reference to exemplary embodiments in

connection with the drawings. Shown are:

Fig. 1 Perspective view of an example of a
substrate sheet for the process according to

the invention;
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el ectrical connection

bott om seal i ng surface. O her enbodi nents are found in thF~deﬁendenL~
cl ai ns. SHORT EXPLANATI ON OF THE FI GURES The invention] TSI $HEMeA3

further explained in
enbodi nents i n connect
Per specti ve view o
t he processFa@cordi ng
6 Substitute sheet
sealing bead to the
preferred exenplary
The finished sealing b
Fig. 4 Exanpl es of

sheet of substrate that are covered

Fig. 3; FiEgg.53 Th
represented in Fig. 2-
provi de

Fig. 4
Fig. 5
Fig. 6
Fig. 7
Fig. 8
Fig. 9a, b

to be provided by the sealing bead with the top and

BCEN
the following gMth reference to exenpl &PLACED
ion with the drawi ngs. Shown are: 1g. I
f an exanple of a substrate sheet for

e applicatiqrheofntbatis®®ling bead to the

- sd@sAugust 2000 pELO- 4 adherARR) 1 cabl o Of the

substrate. from Fig. 1 accordln%1 a
PERBEATRENt SXBFPLERE embOdlme”%veﬁ¥ﬁon e Flg 3
eadeappbned using the procedure in Fig. 2;

removing the substrate areas from the

heedlimieddyd foraluisey chead edppyitle ustieps the

%&oceﬁhge 6, Fighezgse of the seal fromFig. 5to

Examples of removing the substrate areas
from the sheet of substrate that are covered
with the sealing bead from Fig. 3;

The seal ready for use created by the steps
represented in Fig. 2-4;

The use of the seal from Fig. 5 to provide
an EMI seal of an exemplary Thousing

consisting of a top and bottom part;

A top view of a seal created by the process
according to the invention with a grid-
shaped substrate with net lines are parallel
to the seal bead;

A top view of a seal manufactured by the
process of the invention with a grid-like
substrate, whereby the net lines are at an

angle to the sealing bead;

A side view of the seal comparable with Fig.
7 in which the sealing bead is in an
unpressed state {Fig. %9a) above the
substrate and only contacts the bottom
surface through the substrate when pressed
(Fig. 9b); and

his Sheet Has Been Replaced
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an EM seal of an exenpl ary housi ng consisting of a top

and bottom part; Fig. 7 A top view of a seal created d RGc e

according to the invention with a grid- shaped Zﬁb@%ﬂ%ﬁ%&%ﬁﬁ%EN
8 14w i

net lines are parall el to-the _seal bead,; Fig Vi ew
of a seal manufactured by the process of the invention with a
grid-like substrate, whereby the net lines are at an

angl e to th&igeallPng bBakealki gompgarabla stele Fidew f ibhewhialh ddeparabl e
with Fig. sb@l%bcr"bézﬂ? %ﬁ%\)ﬂ&slmégntﬁctn @H‘rough the
unpressed state (Fig 9a) above he substrate and only
contacts the bottom SUbStratesﬁVﬁac@h?HrBegﬁr?ﬁéu§8béﬁr§PBl&ﬁ§n pressed

(Fig. 9b); and 7 Substitute sheet - 30
August 2000 ' ) [ 9 in which the
seal i ng bead—p+oev FH substrate even when no
pressure is applled MAYS TO INPLENENT THE | NVENTION  The process
according t h [ ed O t er.abl t suhstrate 10
as shown | n“ffz%g.‘?off?bveerﬂ% 20b PRl Fs ot nan L e Bl et s 8721 " The
si gni fi canc&hipf pmmﬁﬁfahﬁylflikeSQﬁ%ﬁ%%%%d10b@$oﬁP0Watlpréd@teﬂﬁlned

sites. \Wengas suidstratk 1 dan SHOYS oRE 6¥afBke ehtaocutl o4t Ghe it IS
easily conceivahl e to place cut-outs, _throughout the entlre substrate

10 surface &49Pd écﬁncﬁheoéasgh&FPh wipertf at &S preged oroelow) at

predetermined sites. Whereas Fig. 1 only shows an

example of a cut-out 21, it is easily conceivable to
place cut-outs throughout the entire substrate 10
surface as is e.g. the case with a perforated plate or
film.

The substrate 10 can be designed to be flexible or
rigid depending on the application. Furthermore, an
electrically conductive or nonconductive substrate can
be used. If the substrate is flexible, films, fabrics,
grids, nets or nonwovens can be used that either
consist of metal (metal films or fabrics, grids or nets
or mats) or one or more metallized plastics. If the
substrate is rigid, plates (single-layer metal plates,
or single or multilayer plates of plastic, or a
metal/plastic sandwich) can be used.

To create the seal, the substrate 10 sheet from Fig. 2
is placed on a suitable, stable base 11 and
sufficiently fixed. Using an applicator 12 that can be
moved relative to the base 11 or the substrate 10 on it
along several axes, an elastic, electrically-
conductive, unhardened, pasty sealing material is
applied on the substrate 10 under pressure from a
nozzle 13 in the form of a sealing bead 14. The
applicator 12 automatically follows geometric patterns

that corresponds to the path of the subsequent seal.
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film The substrate 10 is designed to be flexible el ectrically
conductive or nonconductive substrate can be used-[!_”g et E%{ filmns,
fabrics, grids, nets or nonwovens can be used th g Auﬁ‘ of netal
(metal films or fabrics, grids or netsgor mats) lor _on o'r e netjal li zed
plastics. If the substrate is rigid, plates (single |layer netal plates, or
single or multilayer plates of plastic, or a netal/plastic sandw ch) can be
used. To cleeat edlld¢ isealnotdmersubst rate aﬁpkhe@tofrbm EhgreZaitsLoan aced

on a suitabhl S eqq1b suf nt.Ly ed
appl i cat or %g e%he %ggg elrma€§ Saﬂ)ﬁg?ggg il éfier?b%%e Jldlc')horth(f!#g strate 10
on it al ongbaseévedrlalis akesd angn thel a?émlclcatélrec]t% i &8l myveéom@m,ve

unhar dened, cpastie ssgbmaaeekerllzal cd® 8EPIHAY o hensubsidat €11Q gunder
pressure froma nozzle 13 in the formof a sealing bead 14. The appl | cat or

12 aut omat | BEVEG ot ERHwsh Seo?%srqr@t&\t%%rH?lPHatt}‘t?or?@Ebbﬁ%ofo the path of

the subsequesksiddle. applicatorsFi gz l‘;Q‘e eAgseah caspacablihd Hisg. 9 in
whi ch t he seal i Eggbead pro €s con act_thro %E t.he

substrate eggﬁc\fﬁgﬁdno“br 0P&3Ps Pip eda.1 bl YRS T PRplEveRT SR
| N\VENTI ON  1THe kyr otlessappddrdnhng R0 nmJ'imh/eense@hmg hhasedieh &drhin,

preferably fhat s%létl%tr{zc;atk?e%g BS SPOKE: LB 71 8y L1aIRBnabbRLLALe AT Lan have

one or nore cut-outs S| gnli |cance scussed
bel ow) at sfledeteéreﬁatﬁé&aléw&@ndume}rv@as fajlder 1 @8ly eslows

composition described in EP Al 0 643 551 and EP Al O
643 552. The hardening that causes the bead to

permanently adhere to the substrate 10 can be carried

out in many ways, especially by heat or the effect of
humidity.

When application is finished, the state arises that is
shown in Fig. 3 in which the substrate 10 is covered
with a complete (open or closed, annular, meandering,
labyrinthine, etc.) sealing bead 14. In another
(optional) step, the area of the substrate 10 covered
by the sealing bead 14 is stamped out of the substrate
10 sheet or e.g. cut out with a laser beam or a high-
pressure water jet to produce a finished seal 15 that
consists of the (cut out) substrate 10 and the tightly-
adhering sealing bead 14. It is also possible to
conversely first cut out from the sheet the areas that
are to bear the sealing bead, and then apply the

sealing material to form the seal on the cut out areas.

It can be particularly advantageous when the cut-out
substrate 10 is continuous at a site where the sealing
bead has an interruption 16 because of the purpose for
which it is used. This makes it easier and safer to
handle the seal even at the loose ends of the sealing

bead 14. The finished seal 15 can then be removed from

I
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exanple of a cut-out 21, it is easily conceivable to place cut-outs:

t hroughout the entire substrate 10 surface as is e.qg. the case with a

perforated plate or film The substrate 10 i qu%sf?;gp;;gdHAQ peenfil exi bl e or
rigid depending on the application. Eurghernorej a elge Cﬁl l'y donductive
or nonconductive substrate can be used. Prefere:.t.La-L-L-y—H' ; strate is
flexible, films, fabrics, grids, nets or nonwovens can be used that either
consi st of mbealbyseethl, fahdsior ifsabrdacly, tgyills branspervedméns)tier one or
more metal | iged phastiess |fd he SUBsLLALS i9 HoOldy Rlales el ngle-  Tayer
metal plates, or singl"e or multilayer plates o f)jlastlc, or a

net al / pl asti ¢ sandwi ch) can be used, To create the seal, the substrate 10

sheet from Fiig.. % i Shopsaeed ehpiarpUhtabbe, thad abhfenbdss ohl arpnd
sufficientl i xed. ing an applicator 12 that can be nmpved relative to

the base 11%&Fcttl’féc§ JIPEEESTE 0 Reudtong L/selRe bl coBpdSts @R %l astic,
el ectri cal | yopcbotisdhigv @a rtnhsr dewed, bm:&&toyhl $Ralsiimg Imtrﬁt][ i1 ai'n;ii apl i Fd on
t he substr at, Q..und ressure froma ngzzle 13 Lot rm.of a sealing
bead 14. Thé%étr%ﬁlli%ga'?(rg)r %%s%%t%%%?‘?%%‘?t y&%%l FSG\i ggor’r@ﬁluisgrﬁ&etderlﬁé t hat

corresponds Ftig -t 19e wiatse ofut-heutsubdeguent psefibrably adapted to theb .
-9- The re i no of .tthe ply 12.4n relatipon t ase 1
or substrat Iée'grf(%\iggn \éggg%%ﬁ tﬁgt Fﬁg b%glgé%ﬁgi slpelldﬁeaﬁetd%o'hetpgﬁp({éﬁjcator 12
i s moved abdPe@sedy tHe Rpped cabolthe2 s iBw hetwfagrl ofethbas®ottd® noved

with the subsusahg 1fabel aw.t het apRin CRéOladbZisted or mechanically
fixed by providing holes (24, 25 in Fig. 7) in the

substrate 10 (as described below in relation to Fig. 7)
that can be wused to shove the substrate 10 on
corresponding posts or pins on the bottom sealing
surface. The top housing part 18 that has a
corresponding sealing surface is then placed on the
seal 15, the sealing bead 14 1is pressed, and the
housing 17 becomes electromagnetically sealed. At the
cut-out 21, the sealing bead 14 is pressed through the
cut-out 21 onto the sealing surface of the bottom
housing part directly below the substrate 10 so that
the sealing bead provides an electrical contact in the
area of the cut-out 21 with both housing parts 18, 19
(through contacting). This is particularly important
when an insulating film or plate is wused as the
substrate 10, and the top and bottom parts are to be
electrically connected. The through contact between the
top and bottom parts is particularly easy to obtain
over a wide surface when a wide-mesh fabric, grate or
net (of plastic or metal) is used as a substrate for
the seal as in Fig. 7-10. In the exemplary embodiment
in Fig. 7, the seal 21 is formed by a sealing bead 22
that is applied to a grid-like substrate 23. The
sealing bead 22 is parallel to the grid lines. If the
grid lines in the lengthwise direction do not expand,

the parallel orientation restricts the stretching of
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- 10 - the sealing bead 22 and hence protects it from overstretching.

In the substrate 23, there are e.g. two circular (e.g. stanped or cut)
openi ngs 24 and 25 surrounded by the sealing bead 22. During installation,
the seal 21 can be shoved on correspenddng posts or pins on the bottom
housing part or on the bottom sealing surface that sinultaneously makes it
easier to 10|n t he hou5|nqx£arts The autonatlcally adj usts the seal 21
rel ative totP€he SSdd) t#ed pbepse oPrOtEFﬁ§ dfte from
correspondlngbyssh@mem;n@he seal 21 can be nechanically fixed on the bottom
seal i ng surface. Anot her exanple of the seal according to the invention
is showmn in Fig. 8 The seal 26 conprises a closed sealing bead 27 that is
al so appliednt ¢he grikbliides sibst tlaeee 28rel A.ghi $woagd raviergried d4 nes are

angled in relal to.t e IEE@ 7 f e sca nd with
this orient %tl E)ﬂr?%@t the’r sgggrg’tﬁgq‘gﬁ annghenéeasrnag% L& %%% g sr}:tr%gtched in
the | engt hwissaldindedigash oF - t RErBAgd 1 rFiad Lpdked i ttfafasﬁéaltalam t he

seal 26 to dief fiRnRtd hRpesrresp e Mg Ps 85 i drspanped onubsld s omvhet her
or not the élnlshed seallqg bead can penetrate the substrgte and make

contact |ar 18GeRAL CorPt h€™ hFRRnERETEH™ t RE234H8t r 2B a¢E hitdldtess of
the strings sd.ltnugrtladle\mj’ﬁ)y, tnlaeeseshtvmeﬁsmezandot hgoseal eié \Hamnisigy when

it is appli Flg Vi |ns e |n h the

seal i ng bea%gf§ ﬁwgggépy g%§5?2¥ a%w Ilke su%ggga e §%@L er” the bead
har dens (whé&we nothSUbHEQQQtho pﬂ@@%ureyheTh&xnéad doegs npinext exmk t hr ough
the SUbStraE%fyéﬁggH&ﬁd@Yy1éﬁaﬂéﬂl“%ﬁé(ééél §¥ncaﬁt3%(ﬂ€€§§dfaal gal i ng

bead 29 is pressed betwe two sealing surfaces 31 and 32 and "passes
t hrough t he fé@‘l%t & &30 RF tIe Ietiae sedfiass -surface 32 and

Another example of the seal according to the invention
is shown in Fig. 8. The seal 26 comprises a closed
sealing bead 27 that is also applied to a grid-like
substrate 28. In this case, the grid lines are angled
in relation to the sealing bead 27. If the grid lines
can bend with this orientation, the substrate 28 and
the sealing bead can be stretched in the lengthwise
direction of the bead. This makes it easier to adapt
the seal 26 to different shapes.

When using grid-shaped substrates, whether or not the
finished sealing bead can penetrate the substrate and
make contact largely depends on the thickness of the
substrate (thickness of the strings or grid wire), the
mesh width, and the sealant viscosity when it is
applied. Fig. 9a shows a side view of an instance in
which the sealing bead 29 is largely above the grid-
like substrate 30 after the bead hardens (when not
subjected to pressure). The bead does not extend
through the substrate 30. Only when it is used (Fig.
9b), the (elastic) sealing bead 29 is pressed between
the two sealing surfaces 31 and 32 and passes through
the substrate 30 to the bottom sealing surface 32 and



‘hence cl oses the gap between the top and bottom sealing surface 31 and 32.
If the mesh width of the substrate is |arger or the viscosity of the
sealant is less when it is applied, a seal results as in Fig. 10 in which
t he sealing bead 33 extends downward-tprough the nmesh of the grid-shaped
substrate 34 even when no pressure is applied. In this manner, the

di sturbing influence of a nonconducting substrate (plastic weave or grid)
on the screbBfRPR§ FlOsest iths ap bHetvesicdd s @ mnd Mahtom Gaxlding t he
process acc@rdirRget 31t hgd mwenti on produces a screening seal that is

di stingui shed by the foll ow ng advantages: - Sinple and econom cal

manuf acture, - Flexible to use even with conplicated and invol ved shapes,
- Any subst &t et}(é)aﬁ\esnatverdﬁ{)ocartﬂee sebect &te Wilshi rargedt derl itid s, and

it can be optimze é;qﬁl res eqélve gli tion, - The f|n| hed seal is
easy and sagé 566 % ﬁhl SThe® %ﬁ cah gg frafi ﬁ?acﬁﬁré& APE S of t he
hous! ng. BEEERENGE INUVBER ilnl $ig. 1@ in Sulstlr dthe Kealifpdeal? 33

Appl i cat or £§t1end'§02&éﬁn&ard t‘ﬁ%%lu'gﬂg feadylay §e@h51§;md hagred”

Housi ng 18 housi n Bott om housi ng
substrate 34 even when no pressure 1is applled In this
manner, the disturbing influence of a nonconducting
substrate (plastic weave or grid) on the screening

properties can be reduced to a minimum.

Overall, the ©process according to the invention
produces a screening seal that is distinguished by the
following advantages:

- Simple and economical manufacture,

- Flexible to use even with complicated and involved
shapes,

- Any substrate (base material) can be selected within
wide limits, and it «can be optimized to the
respective application,

- The finished seal is easy and safe to handle,

- The seal can be manufactured apart from the housing.
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20 * Interior (housing) - 12 - 21, 26
Seal 22, 27 Sealing bead 23, 28 Substrate (grid or net) 24, 25 Opening 29,
33 Sealing bead 30, 34 Substrate (grid or net) 31, 32 Sealing surface

13 Substitute sheet - 30 August 200012 - CLAIMS Process to

manuf acture an electromagnetically screening seal (15, 21, 26) for a part
to be sealed, whereb the seal (15, 21, 26) can be stored and
transportedz%ep&5a$%¢¥ and installed |ater on a sealing surface of the part
to be seal egdy, apd whgrehy bBggseal conprises a substrate (10, 23, 28, 30,
34) with a Sgal&gg bead 214, 22, 27, 29,.33) that is on the substrate (10,
23, 28, 30,234)28n3uPStFrbft (G HOnAEd"eh t he substrate (10, 23, 28, 30, 34)
consi sting »#, ap5ebpshing el ectrically conductive sealing material; in the
process, a bardenri el asi and el ectrically- conductive sealing

mat eri al isggdhESegg%%l%gpég % in a predeterm ned geonetric pattern to the
substrate (30, 23, SgBst88te34yraddorheathardened,

31, 32 Sealing surface



characterized in that a flexible substrate (10, 23, 28, 30, 34) is used,
and the sealing material is applied in the formof a sealing bead (14, 22,

(13) to the substrate (10, 2 £ 134) th
an appI| mﬂ“ "I '%”“mf“lian nove rel ative to the substr t@%(ﬁg,:' ;38.,, r_ugg\!
30, 34) dnd°‘fof the *gi ven geonetric pattern, and the RO Y S I - S
har dened as a sealing bead (14, 22, 27, 28, 33). Process to manufacture
an el ectromagnetically screening sea(_tm 21, 26) whereby the seal (15,

21, 26) conprises a substrate (10, 23, 28, 30. 34) with a sealing
bead (14, 22, 27, 29, 33) fixed tightly to the substrate (10, 23, 28, 30,
34) consistilng of aATeTRSTi GO eMABRLREANKY cINdEAECHE TedIaid Grdtler i al , in
the process, a heeée@haag %b%&llﬁﬁsaﬁﬂle'@@irWHékéMyCQHGU%%ble genl i ng
material is adher gsapastelna determrﬁ% g%%rretrlcfﬁ)atterntothe
substrate (10, 2% comprises bstrate 28 Hostitute

sheet - 30 AuguswliﬁOOa seallng309ea’:‘dl) (and tden bhapdamkd, BBharfaeeteafl zed in

t hat t he seali.n al,_.us i f o] | ng bead

(14, 22, 27, 29, tégﬁt on#g H3¥%|%883t%%£ @thgﬁghbé?fate (10 23, 28,

30, 34) with ancon51a|§plnrgcartforan(eizglstmat eleghrigevedy mrwtuqxelwe) t he

substrate (10, éln 0, maBlridf) :ﬁ?dthf0|gg$/egge a HAMRMhighare, and
ar sea %

the sealant is as a i ng be 14, 22, 27, 28, ).
e astlc, and electrically- conductive seallng

material is adhered as a paste in a predetermined
geometric pattern to the substrate (10, 23, 28,
30, 34) and then hardened, characterized in that
the sealing material 1is applied in the form of a
sealing bead (14, 22, 27, 29, 33) from a nozzle
{13) to the substrate (10, 23, 28, 30, 34) with an
applicator (12) that can move relative to the
substrate (10, 23, 28, 30, 34) and follow the
given shape, and the sealant is hardened as a
sealing bead (14, 22, 27, 29, 33).

2. A process according to claim 1, characterized in
that the sealant (14, 22, 27, 29, 33) is composed

of several individual beads.

3. A process according to claim 2, characterized in
that the individual beads of the sealant (14, 22,
27, 29, 33) are applied sequentially from a nozzle
to the substrate (10, 23, 28, 30, 34).

4. A process according to claim 2, characterized in
that the individual bead of the sealant (14, 22,
27, 29, 33) are applied from several nozzles
simultaneously to the substrate (10, 23, 28, 30,
34).
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2. A process according to claim1, characterized in __that the seal ant

(14, 22, u rrDosed of several indivicqaﬁﬁ?""f [y
Process a%i m\m\“m 2, characterized in t hat t'"hg S BERN

beads of e seatart (14, 22, 2%, 229, 33) are appﬂ' ht:il)al |y
froma nozzle to the substrate (10, 23, 28, 30, 34). 4. A proctess
according to cl a| m 2, characterized in t hat the individual bead of the

seal ant (14, 22A ProGegs RLCOERING 51 EO oSS ed®¥ r ofit&&W&r all ~%ozzl es
si mul t aneousl y tehBBQCSGHS&Edtej(lBhaQZanZ&laHLomerEhlxéd QEQEE$$

according to I s haracterized | that
el ast oner m xed Eeﬁ%rlc ﬁ e SEFuCEéVFy g%:(ia‘!rit(auctlve U39 L?I |s ® used as

t he seal ant seal@nt.A process according to one cI ai s 1-5,
characterized in that the sealant is applied to a sheet of substrate
(19, 23, 28 30 34), and the areas covered with the seal ant_ bead

(14, 22, 278 A )Proppssr caFRABILIf r 5/ t RNShef of13dBSt r - (10,

23, 28, 30, 34) caRGalchese zaleash ftfdt thee seals®@l is applied to a 15
Substitute sheet 30 August. 2000 prqQcess

characteri zed |nSheet THS BT ég%réa wi%SH tt@ccgéﬁaﬂ nﬁ‘eatélle?“lérln, >

22, 27, 29, 33) areasemmietkdd owitietBheeeadfant beabsiiaf e2@10,2723, 28,
30, 34) by Sta”pb@9-33) are removed from the sheet of substrate

(10, 23, 28, 30, 34), and these areas form the

seal (15, 21, 2e6).

7. A process according to claim 6, characterized in
that the areas covered with the sealant bead (14,
22, 27, 29, 33) are removed from the sheet of
substrate (10, 23, 28, 30, 34) by stamping.

8. A process according to claim 6, characterized in
that the areas covered with the sealant bead (14,
22, 27, 29, 33) are removed from the sheet of
substrate (10, 23, 28, 30, 34) by cutting,

especially by a laser or water jet.

9. A process according to one of <c¢laims 1-5,
characterized in that the areas that will later
bear the sealing bead (14, 22, 27, 29, 33) are
removed from the sheet of substrate (10, 23, 28,
30, 34), and the sealant is applied to the cut-out
areas to form the seal (15, 21, 26).

10. A process according to one of claims 1-9,
characterized in that a flexible film is used as
the substrate (10).
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‘8. * A process C [ to claim6, characterized in ___-that the areas
covere‘gm“ “tﬁ \ﬁ %Hgt bead (14, 22, 27, 29, 3 Tf*ﬂﬁ%;ﬁ;eﬂnvw‘f

t he sh y rate (10, 23, 28, 30, 34)

especially by a | aser or water jet. - 8. - A process

of clains 1-5, characterized in that the areas that will later
bear the sealing bead (14, 22, 27, 29, 33)_ are renoved fromthe
sheet of substrafePrpgess3 acmprding tgy chaym’ ARy charaehr&Agers idpplied to

the cut-out taaeasthe f@immt hasseélle((:3;5,lc%1,1y26hnsulla(ﬂln@ Pra@eess
according to one_of cla teri,zed in that a flexible film

is used as Fﬁgegﬁﬁégﬁafgnfiﬁfs Oglf pia5F6Eess according to claim 10,

characterized in that the filmis electrically insulating and

iall f I I 10,
especi al 1y gg”s'it Pr¥e %43§§§54aﬁqﬂ f% RIQCes> %B%QrgkﬁglEQdCfﬂ'n

characteriz rlcafly conductive, and is
especially a mghat ﬁhq mfibr ia edl&d-‘é?ml@alfw ngonduciyered | prdd iGn one or

both sides. 13es E&QQ@%{S acconsding teiope Qr clai ”Elésgac film

characterized in that a fabric, grid or net |is used as the substrate
(23, 28, 30, 34)! metallized on BNeS@EsPPEDt §1§8Eet - 30 August 2000 14,
A process according to claim13, characterized in that the fabric, grid
or net is ellgqtrhcalpllyocess | nas‘gcl:ggéﬂg and especi al | y consi sts olf_ga} pl astic.

characterized in that a fabric, grid or net is
used as the substrate (23, 28, 30, 34).

14. A process according to claim 13, characterized in
that the fabric, grid or net 1is electrically

insulating and especially consists of a plastic.

15. A process according to claim 14, characterized in
that the fabric, grid or net 1is electrically
conductive and is especially a metal fabric, grid

Oor net.

l16. A process according to one of claims 1-9,
characterized in that a one or multi-layer plate

of metal and/or plastic is used as the substrate
(10).

17. A process according to one of claim 1-9,
characterized in that a nonwoven is used as the
substrate (10).

18. A process according to one of claim 1-17,
characterized in that a substrate (10) is used
that has holes in the area of the sealing bead
(14) through which the sealing bead (14) can
contact the surface on which lies the seal (15)
with the substrate.
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Fabri oy e e % L0 S B e £y ! Conduct | ve 4t SEEboraRE
nmet al i““mm“mnwﬂmllor net . 16. Ayprocess accor di ncl to @iﬁ&.ﬁ\ﬁgb "N

claims *1 9, * " characterized in that -a one or multi-layer ptate 8
metal and/or plastic is used as the substrate 17. 16. A process
according to one of claim 1-9 characterized in that a nonwoven

is used as tHe 2 PISSSSat @qePding 1860 170n@ ppécesd addcor dimid: to one
of claim1-16, chareb&eacted zed tiHut hde e SHbSt LRI 1EQ) (P9 ,used

that has holes in th areabof t he Sfﬁ%i ng beag, %{}{ t hrough whi ch the
seal i ng bead (14)}"cam® SUPEEAPLEL ) sUPF a2 BT Wi 95 e§1¥hdR&%al (15)
with the substrateal (29) tb8a Aepldeagssuadaakedi ng to one of clainms 1-17,

characterized in that there are openings (24, 25) in the substrate
(23) to adjust and/or fix the seal (21) to a sealing surface.
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